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LA TAPA
Maria Esther Gené, Imagen fgnea, 1996.

Acrilico sobre tela, 110 x 95 cm. Cortesia de la Comision Nacional de Energia Atdmica, Predio
TANDAR, Centro Atémico Constituyentes. Presidente de la Comision Organizadora de la Exposi-
cion Permanente: Dr. A.J.G.Maroto.

Maria Esther Gené nacié en Buenos Aires. Curso Historia del Arte y Estética con Blanca Pastor
y Nelly Perazo. Se inici6 en el taller de Centa Bertier y continu6é su formacién con Miguel Davila.
Participé del grupo de investigacion plastica que dirigié Emilio Renart. Integré el Grupo Gen 'y formé
el Grupo Fusion. Realiz6 numerosas exposiciones colectivas e individuales (Museos Municipal de
Bellas Artes de Lujan, Fernan Félix de Amador, de Arte Moderno de la Ciudad de Buenos Aires,
Fundaciones San Telmo y Banco Mayo, Fundacién Andreani, Patio Bullrich, Galeria Kristel K., Salén
ICCED de Pintura, entre otros). Sus obras se encuentran en colecciones privadas de Argentina,
México, Alemania, Espafia, Uruguay y EE.UU.

* Comision Nacional de Energia Atomica. Artistas Plasticos con la CIENCIA, Centro e\témico Constityen-
tes, Predio TANDAR, Buenos Aires, 1999; En: http://www2.cnea.gov.ar/xxi/artistas/artistasplasticos.htm
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CANCER NEOANTIGENS AS TARGETS FOR NATURAL AND THERAPEUTIC ANTI-TUMOR RESPONSES

ROBERT D. SCHREIBER, PH.D., Andrew M. and Jane M. Bursky
Washington University School of Medicine, St. Louis, USA.

Our previous work led to the elaboration of strong ex-
perimental data demonstrating the existence of a can-
cer immunoediting process that functions in both mouse
models of cancer and human cancer patients. In the
course of these studies we used a combination of exome
sequencing and epitope prediction algorithms to show
that tumor specific mutant proteins expressed in highly
immunogenic d42m1 tumor cells derived from methyl-
cholanthrene (MCA) treated immunodeficient mice rep-
resent immunodominant, tumor specific mutant antigens
(TSMA) for CD8* T cells and that immunoselection is a
major mechanism underlying the immunoediting pro-
cess. More recently, we used a similar approach to iden-
tify tumor neoantigens in progressively growing T3 MCA
sarcomas that render these mouse tumors susceptible to
T cell-dependent checkpoint blockade immunotherapy.
This work lead to the identification of two immunodom-
inant neoantigens among the 700 point mutations in T3
tumor cells encoding mutant Laminin a subunit 4 (mLa-
ma4) and a mutant glucosyltransferase (mAlg8). Thera-
peutic vaccination of mice bearing established T3 tumors
with synthetic long peptides (SLP) vaccines consisting
of mLama4 plus mAIg8 peptides plus poly IC resulted in
tumor rejection. The therapeutic protection afforded by
the SLP vaccine was equal to that induced by checkpoint
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blockade therapy. Since we did not see evidence of T
cell responses to other T3 TSMA, we explored wheth-
er the immunodominant antigens masked responses to
weaker TSMA. Using CRISPR/Cas9, we reverted mLa-
ma4 and mAIg8 back to their nonimmunogenic wild type
counterparts in T3 tumor cells. The tumor cells lacking
mutant forms of either Lama4 or Alg8 remained suscep-
tible to checkpoint blockade therapy with evidence of TIL
skewing towards the remaining TSMA. We then gener-
ated T3 tumor cells lacking both mLama4 and mAlg8.
The “fixed” T3 tumor cells also remained susceptible to
anti-PD-1/anti-CTLA-4-mediated rejection, with evidence
of enhanced T cell responses to at least two additional
TSMAs—a point mutant form of Gapvdl and a second
novel mutant protein caused by an indel. We are current-
ly testing whether SLP vaccines comprised of these two
subdominant TSMA can effectively treat mice bearing ei-
ther parental or “fixed” T3 tumors. We have also explored
the minimal TSMA requirement for immune mediated
tumor rejection. Using oncogene driven sarcomas that
were completely devoid of mutant neoantigens, we found
that protective immune responses to tumors requires the
presence of both MHC-I and MHC-II restricted epitopes.
The implications of these findings to development of ef-
fective neoantigen vaccines will be discussed.

INFLAMMATION, METABOLISM AND CANCER LINKED TO AP-1(FOS/JUN) EXPRESSION
ERWIN F. WAGNER et al.
CNIO, Madrid, Spain

Our studies aim to analyze gene function in healthy and
pathological conditions, e.g. in tumour development, us-
ing the mouse as a model organism, but also employing
patient-derived samples. Specifically, the functions of the
AP-1 (Fos/Jun) transcription factor complex regulating
cell proliferation, differentiation and oncogenesis, as well
as the cross-talk between organs are being investigated.
The goal is to define molecular pathways leading to dis-
ease/cancer development and to identify novel therapeu-
tic targets. We focus on elucidating a causal link between
inflammation, cancer and AP-1 (Fos/Jun) expression us-
ing cell type-specific, switchable genetically engineered
mouse models. We are also developing and characteriz-
ing new genetically engineered mouse models (GEMMs)

for cancer and human diseases, such as for bone loss,
fibrosis and psoriasis, and applying these to preclinical
studies.

| will focus in my talk on recent studies towards under-
standing liver and skin pathologies at the cross-road
between inflammation, metabolism and cancer, and will
discuss the adverse effects of cancer cachexia, a deadly
wasting syndrome and metabolic impairment with sys-
temic manifestations frequently observed in cancer pa-
tients.
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CLOSING RIFTS TO OPEN NEW HORIZONS: A "'SWEET TALE" OF TOLERANCE AND IMMUNITY FROM
BASIC DISCOVERY TO DRUG DESIGN
GABRIEL A. RABINOVICH et al
Laboratorio de Inmunopatologia, Instituto de Biologia y Medicina Experimental (IBYME, CONICET) y Facultad de Ciencias Exac-
tas y Naturales, Universidad de Beunos Aires, Argentina.

In the postgenomic era, the study of the glycome- the
whole repertoire of saccharides in cells and tissues- has
enabled the association of unique glycan structures with
specific physiological and pathological processes. The
responsibility for deciphering this biological information
is assigned to endogenous glycan-binding proteins or
lectins whose expression is regulated at sites of inflam-
mation, infection and tumor growth. Galectins, a family
of highly conserved glycan-binding proteins, control im-
mune and vascular signaling programs, by modulating
reorganization, clustering and signaling threshold of
relevant glycosylated receptors. Our laboratory investi-
gates the molecular interactions between endogenous
galectins and glycans leading to the control of immune
tolerance and homeostasis. In the past years, we iden-
tified essential roles for galectin-1 (Gal-1), a proto-type
member of this family, in tolerogenic circuits operating
during tumor growth, microbial invasion and resolution
of inflammation associated to autoimmune and allergic
disorders, neurodegeneration, pregnancy and cardiovas-
cular diseases. Mechanistically, this endogenous lectin
acts by selectively dampening Th1 and Th17 respons-
es, instructing the differentiation of tolerogenic dendrit-
ic cells, promoting the expansion of regulatory T cells,
favoring M2 macrophage polarization and modulating
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eosinophil trafficking. Moreover, our studies identified a
glycosylation-dependent, Gal-1-mediated program that
links tumor hypoxia, immunosuppression and vascular-
ization and hinders success of anti-angiogenic and im-
munotherapeutic modalities. These observations, con-
firmed in a variety of experimental settings and human
patient samples, prompted us to generate and validate
a set of anti-Gal-1 mAb aimed at overcoming cancer
immunosuppression, preventing aberrant angiogenesis
and reinforcing antimicrobial responses. Moreover, using
an interdisciplinary approach ranging from computation-
al modeling, protein engineering, and cell biology, we
designed and validated stable galectin-tailored variants
aimed at potentiating tolerogenic circuits and promoting
resolution of autoimmune inflammation. In conclusion,
our studies contributed to elucidate novel pathways via
which endogenous galectins translate glycan-encoded
information into unique signaling programs, findings that
bring unifying principles to the diverse fields of immune
regulation, oncology and vascular biology. These obser-
vations have opened new possibilities for development
of therapeutic strategies aimed at potentiating antitumor
responses, reinforcing antimicrobial immunity and limit-
ing autoimmune inflammation.

THE BIOCHEMISTRY OF G PROTEIN-COUPLED RECEPTOR SIGNALING
JEFFREY BENOVIC
Thomas Jefferson University, Jefferson Health, USA

G protein-coupled receptors (GPCRs) regulate the ac-
tivity of numerous effector molecules and play an es-
sential role in coordinating the ability of cells to rapid-
ly respond to their environment. Agonist binding to a
GPCR activates heterotrimeric G-proteins, which medi-
ate downstream signaling and ultimately a physiological
response. GPCR signaling is dynamic and undergoes
rapid regulation by GPCR kinases (GRKSs), which spe-
cifically phosphorylate activated GPCRs, and arrestins,
which bind to GRK-phosphorylated GPCRs to promote
receptor desensitization and endocytosis as well as ar-
restin-mediated signaling. Significant structural and dy-
namic insight on GPCR interaction with G-proteins, ar-
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restins and GRKs has been gained in recent years. In
my presentation, | will highlight our recent efforts to gain
mechanistic insight on GRK interaction with GPCRs.
These studies have focused on GRKS5 interaction with
the b2-adrenergic receptor and reveal key mechanistic
features of how these two proteins interact, and how this
interaction leads to conformational changes that are es-
sential for mediating receptor phosphorylation. | will also
discuss our recent efforts to utilize small molecules to
preferentially bias GPCR signaling to either the G-pro-
tein or arrestin pathways. Such biased signaling provides
insight on signaling dynamics and has the potential to
improve the treatments of diseases involving GPCRs.
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TUMORIGENESIS REGULATION BY STRESS KINASE SIGNALING
ANGEL R. NEBREDA
ICREA and Institute for Research in Biomedicine (IRB Barcelona), Barcelona Institute of Science and Technology, Barcelona,
Spain.

The ability to properly interpret stress signals is critical for
cell survival. One of the pathways that play a key role in
the regulation of stress responses is orchestrated by the
MAPK family member p38a. Interestingly, this pathway
not only regulates the cellular responses to stress but
can also integrate signals that affect many other cellular
processes in a cell context- and cell type-specific man-
ner. Genetically modified mice have helped to elucidate
in vivo functions for p38a signaling and have also pro-
vided insights into how this pathway can suppress tumor
initiation. It is now well established that normal epithelial
cells rely on p38a signaling to engage various tumor sup-
pressor mechanisms, including cell cycle arrest, apopto-
sis induction or cell differentiation. However, in contrast
with other tumor suppressors, p38a does not seem to be
usually mutated in human tumors, and there is evidence
that p38a signaling can sometimes facilitate the prolifera

tion, survival and dissemination of cancer cells, therefore
enabling tumor progression. Of note, p38a signaling has
been also implicated in the resistance of cancer cells to
some chemotherapeutic drugs. We have used mouse
models to investigate the roles of the p38a pathway in
the progression of different types of tumors, and obtained
genetic evidence that transformed epithelial cells often
rely on p38a signaling for survival and proliferation. Ex-
periments using chemical inhibitors further support a
role for p38a signaling in tumor development in vivo. |
will present results showing how the p38a pathway can
contribute to tumor development, both by regulating the
homeostasis of cancer cells and by modifying the tumor
microenvironment. | will also illustrate how this informa-
tion can be used to develop new potential therapies for
cancer.

THE STRUCTURE AND FUNCTION OF THE RIBOSOME COMPLEXES
WITH VARIOUS PROTEIN FACTORS AND ANTIBIOTICS
Thomas A. Steitz
Department of Molecular Biophysics & Biochemistry and Department of Chemistry at Yale University, and the Howard Hughes
Medical Institute, New Haven, CT (USA)

We have obtained many insights into the structural
basis of ribosome function in protein synthesis from
our structural studies of the large ribosomal subunit as
well as the 70S bacterial ribosome, and their complexes
with substrates, protein factors or antibiotics. These
have elucidated the mechanism by which this ribozyme
catalyzes peptide bond formation and the specificity and
mode of its inhibition by antibiotics.

We have obtained the structure of the complex of the
70S ribosome with tRNAs and EF-G in a previously
unseen compact conformation. This compact
conformation of EF-G, unlike the elongated one, allows
the simultaneous binding of a tRNA in the A site and EF-
G. We propose that the conversion of the compact to
the elongated conformations of EF-G is responsible for
tRNA translocation. The structures of the 70S ribosome
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with the factor EF4 (LepA) with tRNA bound in the P site
or in the A and P sites provide the first insights into EF4’s
possible role in protein synthesis. Our structure of the
70S ribosome bound with a ribosome rescue protein
(yaed) shows how it rescues stalled ribosomes.

The structures of some of our antibiotic complexes have
been used by Rib-X Pharmaceuticals, Inc. (how Melinta
Therapeutics) of New Haven to develop new potential
antibiotic compounds that are effective against MRSA,
one of which has successfully completed phase Il clinical
trials. Recently, we have obtained the structures of the
70S ribosome complexed with various oligopeptides that
bind in the peptide tunnel, but in the opposite direction
from peptides being synthesized; these structures might
enable the creation of other new antibiotics.

BIOINFORMATICS APPLICATIONS: WHERE BIOPHYSICS AND GENOMICS MEET
MARCELO A. MARTI.
Departamento de Quimica Biologica e IQUIBICEN-CONICET,
Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires.

Next Generation Sequencing technologies have driven
biology in the big-data paradigm, with genomic informa-

tion growing exponentially on a daily basis. Bioinformat-
ics is the core business that allows conversion of this
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information into biological knowledge, and among most
important issues are genotype-phenotype inference re-
lationships. Predicting how genetic differences impact a
given protein function ate the molecular level, and thus
phenotypic outcome, is important for understanding
among other issues: antibiotic resistance and develop-
ment of new drugs, enzyme selectivity and specificity,
and human genetic borne diseases.

In the present talk | will show examples of several in-
house developed bioinformatic applications that allow
structure based physico-chemical characterization of
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proteins and protein variants at genomic wide scale. Spe-
cifically | will show: i)how to select best protein targets
from a given pathogen genome to develop new drugs- in
the present case Mycobacterium tuberculosis-, and how
to seamlessly select possible “commercially available”
inhibitors for the desired target; ii) how to predict subtle
differences in protein function (mainly oxygen affinity) in
the whole hemoglobin protein superfamily; and iii) how to
predict whether a newly found human mutation is likely
to be pathogenic

LESSONS FROM THE ANALYSIS OF THE IMMUNE RESPONSE TO PLASMODIUM FALCIPARUM
ANTONIO LANZAVECCHIA
Institute for Research in Biomedicine, Universita della Svizzera italiana, Switzerland

We use cell culture-based high-throughput methods to
interrogate human memory B cell and plasma cell rep-
ertoires and to isolate antibodies selected on the ba-
sis of their neutralizing potency and breadth. Relevant
examples are antibodies that neutralize all influenza A
viruses or even four paramyxoviruses (Science 2011,
333:850; Nature 2013, 501:439). By targeting conserved
structures, these broadly neutralizing antibodies are
less prone to select escape mutants and are promising
candidates for prophylaxis and therapy of infections, as
well as tools for vaccine design. While searching for an-
tibodies that broadly react with malaria variant antigens,
we discovered a new mechanism of antibody diversifi-
cation, which relies on templated insertions of genomic
DNA sequences into immunoglobulin genes, followed
by somatic mutations (Nature 2015, 529:105). Indeed,
human monoclonal antibodies that recognize erythro-
cytes infected by different P. falciparum isolates acquired
broad reactivity through a novel mechanism of insertion
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between the V and DJ segments of the entire 98 amino
acid collagen-binding domain of LAIR1, an immunoglob-
ulin superfamily inhibitory receptor encoded on chromo-
some 19. More recently, we studied two large cohorts of
individuals living in malaria-endemic regions and found
that 5-10% of malaria-exposed individuals, but none of
the European blood donors tested, have high levels of
LAIR1-containing antibodies that dominate the response
to infected erythrocytes (Nature 2017, 548:597). The
study also revealed different modalities of LAIR1 inser-
tion that lead to public and dominant antibodies against
infected erythrocytes. Sequencing of the switch regions
of memory B cells from European blood donors revealed
frequent templated inserts originating from transcribed
genes that, in rare cases, comprised exons with orienta-
tions and frames compatible with expression. Our data
suggest that insertion of templated DNA represents an
additional mechanism of antibody diversification that can
be selected in the immune response against pathogens.

NEDDYLATION AS ANEW ESSENTIAL POST-TRANSLATIONAL MODIFICATION: ITS ROLE ON NEU-

RONAL DEVELOPMENT AND METABOLISM AS A PROOF OF PRINCIPLE
DAMIAN REFOJO
Instituto de Investigacion en Biomedicina de Buenos Aires,
CONICET-Instituto Partner de la Sociedad Max Plank, Buenos Aires, Argentina.

Neddylation is anubiquitylation-like pathway that controls
proliferation by covalently conjugating Nedd8 a subset of
ubiquitin E3 ligases called Cullins, which target different
substrates involved in the control of cell cycle and du-
plication. Even though Nedd8 (NEDD8 neural precursor
cell expressed, developmentally down-regulated 8) was
originally cloned from brain tissue its role in neurons as
well as in others, non-replicating postmitotic cells, re-
mains almost entirely unexplored.

We recently found that Nedd8 is ubiquitously expressed
in the brain and that neddylationincreases along post-

natal brain development and with neuronal maturation.
Nedd8 conjugation is active in mature synapses, where
many proteins are neddylated both at pre- and post-syn-
aptic compartments. Interestingly, neddylationis essen-
tial for normal development of excitatory (but not inhibito-
ry) synapses during neuronal maturation and as well as
spine stability in mature neurons.

Using different biochemical tools, we found that PSD-95
the most abundant scaffolding protein of the post-synap-
tic density is neddylated and that neddylation on Lys202
in its second PDZ domain is required for the proactive
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role of the scaffolding protein in spine maturation and
AMPA synaptic transmission. Finally, we developed Nae-
1CamKile-CreERT2 myjjce, in which neddylation is conditionally
ablated specifically in adult excitatory forebrain neurons
and only upon tamoxifen administration. These mice
showed synaptic loss, impaired neurotransmission and
severe cognitive deficits.

In follow-up studies we found that neddylation also exerts
critical roles in early neuronal development and identi-
fied new neddylated targets that would help explain the
underlying proactive effects of neddylation in neuronal
maturation. A new potential mechanism of action of the
neddylation pathway in neuronal maturation would be
discussed.

These studies prompted us to consider that the Nedd8
conjugation pathway might play, besides its well-known
role in cell cycle and proliferation,additional functions
along cell differentiation and exert tissue-specific roles
in cells with different identities. In order to explore this
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possibility we studied the potential influence of the ned-
dylation pathway in adipocyte differentiation and biology.
By using cell culture and mouse genetics tools we found
that neddylation is also a critical controller of adipocyte
maturation and that indeed this pathway is essential for
developing high-fat diet induced-obesity. Interestingly
the administration of a recently developed inhibitor of the
neddylationpathway reduces body-weight and fat accu-
mulation in obese mice, opening new opportunities and
therapeutic avenues for treating obesityand associated
metabolic changes.

Altogether, these results obtained in different cell types
and maturation stepsmight arguably represent a proof of
principle of a more general possibility: that neddylation
operates as a relevant, so far unexplored post-transla-
tional regulatory pathway controlling diverse structural
and functional aspects of cells undergoing differentiation
as well as cell identity-specific functions in fully differen-
tiated cells.

RECENT CLINICAL STUDIES FOR THE ETIOLOGIC TREATMENT OF CHRONIC CHAGAS DISEASE:

PRECLINICAL ANTECEDENTS, RESULTS AND ALTERNATIVES
JULIO A. URBINA, PH.D.
Emeritus Investigator, Venezuelan Institute for Scientific Research, Caracas, Venezuela.

Chagas disease, a chronic systemic parasitosis caused
by the Kinetoplastid protozoon Trypanosoma cruzi, is the
first cause of cardiac morbidity and mortality in poor ru-
ral and suburban areas of Latin America and the largest
parasitic disease burden in the continent, now spread-
ing worldwide due to international migrations. Currently
available anti-T. cruzi drugs, the nitroheterocyclic com-
pounds benznidazole and nifurtimox, were developed
empirically over 40 years ago and have been shown to
be highly effective in acute, congenital and early chronic
(pediatric) Chagas disease, but observational studies in
the prevalent established chronic disease indicated that
their efficacy is significantly lower and variable; further-
more, both drugs have frequent adverse effects that can
lead to treatment discontinuation in 10-30% of patients.
The BENEFIT study (published in 2016), was the first
randomized, double-blind, placebo controlled, multi-cen-
tric trial to evaluate the efficacy of benznidazole on the
clinical evolution of chronic Chagas’ disease patients
with cardiac compromise. The results indicated that the
drug was able to markedly [but transiently] reduce para-
site blood levels, while there was no significant effect on
clinical deterioration through 5 years of follow-up. Further
analysis of these results showed that were marked dif-
ferences in the parasitological and clinical efficacy of the
drug among the endemic regions included in the study,
with a clear correlation of both effects, in concordance
with the parasite persistence hypothesis of chronic Cha-
gas’ disease pathogenesis. The TRAENA trial (to be pub-
lished in 2017) was a randomized, double blind, placebo
controlled trial aimed at evaluate the parasitological and

clinical efficacy of benznidazole in chronic patients from
Argentina. The results indicated that there was a very
marked reduction of the parasite blood levels up to 12-14
months post-treatment but no significant effect of the drug
on the clinical evolution of patients, with a mean follow up
of 7 years. Such result could be associated to a delayed
relapse of the patients’ parasite load, as seen in the BEN-
EFIT study. Ergosterol biosynthesis inhibitors, such as
posaconazole and ravuconazole, have been shown to
have a potent and highly selective anti-T. cruzi activity in
vitro and in animal models. Recent studies have evalu-
ated the safety and efficacy of posaconazole in chronic
patients in monotherapy (CHAGASAZOL, 2014) and in
combination with benznidazole (STOP CHAGAS, 2017);
the results indicated that the drug is much better tolerat-
ed than benznidazole but is unable to induce a sustained
suppression of parasitemia at the end of the 12 months
follow up period; this finding is probably explained by the
fact that the systemic exposure of the drug at the dose of
the liquid suspension formulation used in these studies
(400 mg b.i.d.) is an order of magnitude lower than that
attained at the curative dose in animal models. Finally,
the results of a study on the safety and efficacy of E1224,
a prodrug of ravuconazole in chronic patients from Bo-
livia were recently published (2017) and indicate that
30% of patients treated with the dose of 400 mg/week
for 8 weeks had sustained parasitemia suppression at
12 months post-treatment; pharmacodynamics models
derived from the data indicate that such percentage can
reach to ca. 80% if the treatment period is extended to 12
weeks or if combined with benznidazole for 4-6 weeks.



12

CONFERENCE V

MEDICINA - Volumen 77 - (Supl. ), 2017

MANIPULATING THE TUMOR MICROENVIRONMENT FOR ANTI-CANCER THERAPY
LISA M. COUSSENS,
Department of Cell, Developmental & Cancer Biology, Knight Cancer Institute, Oregon Health & Sciences University, 3181 SW
Sam Jackson Park Road, Portland OR 97239-3098.

The concept that leukocytes are critical components of
solid tumors is now generally accepted, however, their
role(s) in regulating aspects of neoplastic progression,
and/or response to cytotoxic, targeted and/or immune
therapy is only beginning to be understood. Utilizing
de novo mouse models of organ-specific solid tumor
development (mammary, cutaneous, and pancreas car-
cinomas and mesothelioma), we now appreciate that
adaptive leukocytes differentially regulate myeloid cell
recruitment, activation and effector function, and in turn,
activated tumor-infiltrating myeloid cells engage tis-
sue-based programs to foster malignancy, and repress
anti-tumor immunity by a diversity of mechanisms. Treat-
ment of tumor-bearing mice with therapeutic agents that
disrupt lymphocyte-myeloid cell interaction, myeloid cell
activation, or myeloid cell functionality generally slow
primary tumor growth kinetics when combined with cy-
totoxic therapy; however, their impact on metastases is
variable. Similar to organ-specific regulatory programs
co-opted to foster primary tumor growth, regulation of
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metastatic seeding and outgrowth is also regulated by
tissue- and organ-specific mechanisms. Based on this, it
stands to reason that therapeutic strategies may not be
efficacious in both primary and metastatic locations. To
be presented will be our recent insights into organ and
tissue-specific regulation of primary and metastatic can-
cer development by adaptive and innate immune cells,
and new studies evaluating how attenuating protumor
properties of select lymphoid and myeloid cells can be
exploited to enhance therapeutic responses to cytotoxic
and immune-based therapy.

LMC acknowledges generous support from the NIH /
NCI, the Department of Defense Breast Cancer Re-
search Program Era of Hope Scholar Expansion Award,
Susan G. Komen Foundation, the Breast Cancer Re-
search Foundation, the Brenden-Colson Center for Pan-
creatic Health, and a Stand Up To Cancer — Lustgarten
Foundation Pancreatic Cancer Convergence Dream
Team Translational Research Grant.

DEFINING THE CELLULAR AND MOLECULAR PROCESSES CRITICAL FOR PRIMATE OVARIAN FUNC-

TION AND FERTILITY
JON D. HENNEBOLD
Division of Reproductive & Developmental Sciences, Oregon National Primate Research Center, Beaverton, OR, USA; Depart-
ment of Obstetrics & Gynecology, Oregon Health & Science University, Portland, OR, USA.

The midcycle surge of pituitary derived luteinizing hor-
mone (LH) initiates cellular activities critical for ovulation,
which includes follicle rupture and the release of a fertiliz-
able oocyte, reinitiation of oocyte meiosis, as well as the
development of the corpus luteum. While it is well docu-
mented that LH is the key endocrine factor responsible for
orchestrating the events necessary for ovulation, down-
stream LH-regulated activities have yet to be fully char-
acterized, especially in the primate ovarian follicle. Our
laboratory has recently utilized high-throughput methods
to systematically identify LH-dependent processes in the
rhesus macaque follicle that play a role in ovulation and
the release of an oocyte that is competent to undergo
fertilization and embryonic development. Genomic stud-
ies were performed on follicles collected from rhesus ma-
caques undergoing controlled ovulation (COv) protocols.
The COv protocol is initiated after the selection of a sin-
gle dominant follicle has occurred, which is determined
by the presence of circulating estradiol above a thresh-
old level (~100 pg/ml). At this point, a gonadotropin-re-
leasing hormone antagonist is administered to prevent

a spontaneous LH surge. Low levels of gonadotropins
(i.e., follicle stimulating hormone, LH) are administered
to promote continued survival and development of the
follicle. A bolus of human chorionic gonadotropin (hCG)
administered 48 hours later initiates events that lead to
ovulation. The complete rhesus macaque transcriptome
was then characterized in COv derived follicles isolated
prior to (0 hour) and 12, 24, and 36 hours after hCG de-
livery. The 36 hour time point included follicles that were
collected just prior to rupture and those that had ovulat-
ed. Of the genes whose mRNA levels change significant-
ly through the periovulatory interval, a current area of
investigation for the laboratory includes defining the role
LH-regulated immune factors and cytokines play in ovu-
lation. A second project in the laboratory includes using
a comprehensive metabolomics assessment of follicular
fluid obtained 36 hours post-hCG from individual follicles
of rhesus macaques undergoing a controlled ovarian
stimulation (COS) protocol to identify intrafollicular de-
terminants of oocyte quality. The mature metaphase Il
oocyte from each follicle was then subjected to in vitro
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fertilization, with outcomes being categorized as failed
fertilization (did not cleave), arrested post-fertilization
development (did not progress past the compact morula
stage), or fertilization and development to the blastocyst
stage. From these studies, it was noted the follicular fluid
concentrations of specific compounds correlated with the
potential of the resident oocyte to fertilize and develop
to the blastocyst stage. Current efforts in the laboratory
include determining the role the molecular and cellular
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pathways responsible for generating these compounds
play in impacting the potential of the resident oocyte to
undergo fertilization and embryonic development. Thus,
specific cellular and molecular processes that serve to
coordinate LH activities in the primate follicle were suc-
cessfully identified using both genomic and metabolom-
ics approaches, which in turn will likely yield insight into
the control of fertility in women.

HEALTH CARE FOR SEXUAL DIVERSITY AT THE PUBLIC HOSPITAL: 12 YEARS OF EXPERIENCE
DR. ALBERTO NAGELBERG

Since 2005, the Health Care Team for Transgender Peo-
ple (Grupo de Atencion de Personas Trans- GAPET)
from Carlos Durand Hospital, has been working on a
multidisciplinary basis. After the approval of the Gen-
der Identity Law in 2012, medical consultations have in-
creased significantly.

We use the term “trans male” (TM) to refer to a person
who was assigned female at birth but with a male gender
identity, and “trans female” (TF), to biological males with
a female gender identity. However, due to the existence
of multiple variants in gender identity beyond this binary,
a personalized treatment for each case is required.
Even in current days, there are several myths and stig-
mas around them, majorly due to misinformation.

In order to know the background of the trans population
seen by our team, we have reviewed clinical reports of
510 patients (147 TM and 363 TF) assessed between
2005 and 2017.

Most of them showed an adequate insertion in their fami-
ly, social, educational and working environments.

High prevalence of tobacco use (mainly among TM),
equal prevalence of marijuana consumption in both
groups, and higher rates of heavy drugs among TF. No
significant alcohol consumption in the majority. Preva-
lence of AIDS was considerable among TF, but almost
non- existent among TM. Both groups had backgrounds
on self-medication, much higher among TF. Both TF
and TM showed a low desire towards fertility preser-
vation. High levels of ideation and suicidal attempts in
both groups, a higher percentage of ideation among TF
and a higher prevalence of suicidal attempts among TM.
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Most TM would undergo a breast reassignment surgery,
in comparison with a low percentage among TF, who
showed satisfaction with the cross - sex hormone ther-
apy. Almost 70% seek for genital reassignment surgery,
whereas the others prefer to keep their birth assigned
genitality.

Are we endocrinologists, skilled and trained enough to
deal with consultations of transgender patients efficient-
ly?

In order to find the answer to this question, we conducted
two kinds of anonymous surveys on line. One of them
aimed at endocrinologists and fellows, the other one
aimed at endocrinologists career directors. Most of the
endocrinologists surveyed had received consultations
from trans patients; this shows a high demand for assis-
tance. We have also observed a positive attitude to see
these patients with almost no rejection towards the sub-
ject. Training times proved to be insufficient, leading to a
middle to low confidence on counselling patients about
legal and practice issues. In most cases, the non-med-
ical staff had not received any training at all, making it
difficult for the patients to join the health care system.
The need to implement programs on transgender med-
icine was considered relevant among career directors.
However, most of them shared the view that the assis-
tance to those patients is not easily available or inclusive
in our country due to prejudices on the subject and lack
of experience as well, which we understand is contradic-
tory to the “positive attitude” expressed by the surveyed
endocrinologists.

NOVEL APPROACHES FOR GENOME EDITING IN TRYPANOSOMES
ROBERTO DOCAMPO

Center for Tropical and Emerging Global Diseases and Department of Cellular Biology, University of Georgia, USA

Genome editing by CRISPR (clustered regularly inter-
spaced short palindromic repeats)/Cas9 (CRISPR-as-
sociated gene 9) system has revolutionized biological
research because it is highly flexible and allows for

targeted DNA cleavage (double-strand breaks) and ge-
nome editing (repair usually by non-homologous end
joining or by homology-directed repair) in a variety of
eukaryotic cells. The endonuclease cleavage specificity
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is guided by RNA sequences, allowing editing to be tar-
geted simply by engineering the guide RNA sequence
that is transfected along with the Cas9 endonuclease.
Initially discovered as an adaptive prokaryotic immune
system, CRISPR/Cas9 has been repurposed for genome
editing in a broad range of organisms. Protist parasites
are unicellular organisms producing important diseas-
es that affect millions of people and animals around the
world. Vaccines or effective treatments are not available
for many of these diseases, such as malaria, Chagas
disease, leishmaniasis and cryptosporidiosis. The ad-
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aptation of the CRISPR/Cas9 method to several para-
sites is becoming extremely useful for functional studies
of proteins, characterization of metabolic pathways, and
identification of new chemotherapeutic targets. We will
present recent studies where the CRISPR/Cas9 system
was adapted to protist parasites, emphasizing studies
relevant to Trypanosoma cruzi, the agent of Chagas
disease, as well as other approaches, such as the use
of metabolically activated ribozymes, used for genome
modifications in different trypanosomatids.

CONFERENCIA “ALBERTO TAQUINI”
MECHANISM-BASED TARGET IDENTIFICATION AND DRUG DISCOVERY IN CANCER RESEARCH: REL-
EVANCE OF CAMP AND COUPLED SIGNALING PATHWAY
CARLOS DAVIO
Instituto de Investigaciones Farmacoldgicas, (ININFA-UBA-CONICET) y Departamento de Farmacologia, Facultad de Farmacia y
Bioquimica, UBA, Buenos Aires, Argentina.

The goal of our laboratory is to exploit the emerging infor-
mation on deregulated signaling circuitries and individual
genomic and molecular alterations to develop new pre-
cision therapies to prevent and treat cancer. Specifically,
we have focused on the study of CAMP and its coupled
signal transduction pathway, and recently on the use of
different approaches to study Pancreatic Ductal Adeno-
carcinoma (PDAC) initiation and progression. PDAC is
one of the most lethal types of tumors and one of the
biggest therapeutic challenges for modern oncology. De-
spite the recent improvement in survival, the 5-year sur-
vival rate remains below 5-8%. Therefore, there is a great
clinical need to identify key molecular and cellular regu-
lators of tumor progression and invasion in order to de-
velop new therapeutic strategies. The carcinogenic pro-
cess of pancreatic cancer accounts for an accumulation
of mutations and genetic lesions in signaling pathways
linked to cell proliferation, motility and survival. In the last
few decades, several mutations leading to the activation
of oncogenes (such as KRAS, GNAS, and BRAF) and
the inhibition of tumor suppressor genes (such as p16/
CDNKN2A, TP53, SMAD4/DPC4, and BRCA2) have
been identified. These mutations are present in the ear-
liest-stages and lowest-grade premalignant lesions of
the disease, suggesting that they could be essential for
its development/progression and therefore, conceivably
therapeutic targets. Interestingly, frequent activating mu-
tations in GNAS, gene encoding for the stimulatory Ga
subunit (Gas), are not the only alterations on the canoni-
cal cAMP signaling pathway described in PDAC. Recent
studies identified that 59% of the tested human PDAC
samples exhibit an elevated Gas expression compared
to normal tissues, and 72% show an increment in the
expression of phosphorylated substrates of cAMP-de-
pendent kinase (PKA), a downstream effector of the
Gas-protein-coupled receptor-cAMP signaling pathway.
Altogether, these observations indicate that cAMP cas-

cade is commonly activated in PDAC, and suggest an
oncogenic potential for this signaling pathway. None-
theless, this assumption points to an intriguing paradox
based on the fact that the activation of CAMP pathway
has been classically associated with inhibition of cell
proliferation and migration in PDAC. Due to the critical
role of cAMP in cellular biology, the time-course levels of
this second messenger are strictly regulated by several
mechanisms, including its degradation by phosphodi-
esterases, its compartmentalization, the desensitization
of GPCR, and its extrusion to the extracellular compart-
ment mainly mediated by the Multidrug Resistance-As-
sociated Protein 4 (MRP4/ABCC4). In recent years,
numerous publications describe the anti-proliferative ef-
fects of MRP4 inhibition, its potential as a marker of poor
prognosis and its up-regulation in several tumors. How-
ever, little is known about the mechanisms involved in
the anti-proliferative effects of MRP4 inhibition and there
are limited studies of its potential as a therapeutic target.
We have recently described that enhanced intracellular
CAMP levels upregulate MRP4 expression through the
activation of cAMP/Epac/Rap1 signaling pathway. Con-
sidering the frequent cAMP-signaling deregulation ob-
served in PDAC, we hypothesize that pancreatic cancer
cells could be “addicted” to high levels of MRP4, relying
on active CAMP extrusion to provide a survival advan-
tage, and therefore highlighting a therapeutically exploit-
able difference between cancerous and normal cells. In
this study we showed that MRP4 expression is upregu-
lated in human pancreatic cancer and may influence pa-
tient outcome. MRP4 inhibition abrogated cell migration
and proliferation in vitro by both, activating the cAMP/
Epac/Rap1 signaling pathway and reducing extracellu-
lar cAMP levels. Interestingly, the extruded cAMP acted
as an autocrine/paracrine mitogenic signal and silencing
MRP4 strongly impaired tumor growth and tumorigenicity
in a mouse xenograft model. Our results strongly indicate
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that MRP4 could represent an excellent therapeutic tar-
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get for pancreatic ductal adenocarcinoma.

MOLECULAR BASIS OF T CELL EXHAUSTION: INSIGHTS FOR IMMUNOTHERAPY
E. JOHN WHERRY
Department of Microbiology and Institute for Inmunology. Perelman School of Medicine, University of Pennsylvania, Philadelphia,
Pennsylvania, USA

T cell exhaustion is common during chronic infections,
cancer and prevents optimal immunity. Exhausted T
cells (T,,) are defined by the poor ability to perform ef-
fector functions, low proliferative capacity, inefficient
survival following antigen stimulation and a unique tran-
scriptional program that is conserved between different
chronic infections, species and is also present in can-
cer. In addition, it has become clear that T, co-express
multiple inhibitory receptors that negatively regulate their
function. Indeed, receptors such as PD-1 have become
major targets of clinical immunotherapies in cancer and
infectious disease aimed at re-invigorating T.,. Our work
has defined a transcriptional circuit involving the tran-
scription factors T-bet and Eomesodermin (Eomes) that
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controls progenitor and terminal subsets of T_ . More-
over, features of these subsets allow tracking of T_, in
humans during immunotherapy. One observation from
these studies is that a key surrogate of reivingoration of
T,, responses is a population of Eomes" PD-1" exhaust-
ed CD8 T cells. The use of this subset of CD8 T cells as
a biomarker is explored. Moreover, we have examined
the durability of re-invigoration of T_, in both humans and
mice and found that the effectiveness of PD-1-based
checkpoint blockade may be limited by the epigenetic in-
flexibility of T_,. Ultimately, a more precise molecular un-
derstanding of T cell exhaustion should lead to novel and
more robust clinical interventions to reverse exhaustion
in settings of persisting infections and cancer.

MOLECULAR AND CELLULAR MECHANISMS OF HUMAN VIRAL ONCOGENESIS
ENRIQUE A. MESRI, PH.D.
Miami Center for AIDS Research, Department of Microbiology and Immunology & Sylvester Comprehensive Cancer Center, Uni-

versity of Miami Miller School of Medicine, Miami, USA.

Viral cancers account to 12% of all human cancers and
occur in their vast majority in the developing world. Vi-
ral oncogenesis is an special case for the exquisite ad-
aptation of persistent viruses that subvert physiological
host-regulatory pathways in order to ensure their replica-
tion and long term survival on the host (1). Oncoviruses
carry viral oncogenes that activate the same host sign-
aling pathways regulating growth and apoptosis driving
non-viral cancers. This results in the acquisition of hall-
marks of cancers that can initiate the process towards full
transformation (1). Although infection and oncogenicity
are under the control of the immune system, immuno-
suppression and HIV/AIDS can facilitate the onset of viral
cancers induced by oncoviruses such as High risk HPV,
EBV and KSHV (1). KSHV; a gamma2-herpesvirus, is
the etiologic agent of Kaposi’s sarcoma, an AlDS-asso-
ciated neoplasm characterized by angiogenesis and the
proliferation of spindle-like cells (3,5). KSHV encodes vi-
ral oncogenes such as the viral G protein coupled recep-
tor (vGPCR) which can drive oncogenesis and angiogen-
esis by inducing the expression of VEGF (2,3,4,5). Our
latest studies on vVGPCR and the mechanisms of KSHV
in cell and animal models exemplify how molecular and
cellular studies on viral oncogenesis can be exploited for
both for therapeutic purposes and gaining novel insights
on the pathophysiology of viral transformation. We found

that KSHV vGPCRand other viral genes activate the
host PDGF signaling axis by upregulating PDGFA and
B. This results in viral-mediated activation of PDGF-re-
ceptor A (PDGFRA), a well knownsarcomagenic driver
and a validated therapeutic target in non viral sarcomas,
which we found is the receptor tyrosine kinase most ac-
tivated in Kaposi’s sarcoma. We validated PDGFRA as
therapeutic target in KS using receptor tyrosine kinase
inhibitory drugs, by the use of specific dominant negative
constructs and by showing that the vast majority of KS
lesions robustly display PDGFRA in its phosphorylated
form. We next reasoned that the potent KSHV activation
of PDGFRA suggest that this is a critical host factor for
KSHYV oncobiology. Therefore, KSHYV target cells that are
progenitors of KS spindle cells should be PDGFRA ex-
pressing cells. This led us to the identification of mesen-
chymal stem cells (MSCs)as KS oncogenic progenitors
and the use of murine mesenchymal stem cells (MMSCs)
to develop a reproducible and robust system of tumor-
igenesis that is dependent on expression of PDGFRA
as well as external pro-angiogenenic conditions. Using
RNAseq analysis and CHIPSeq we found that under
pro-angiogenic conditions MMSCs provide an epigenetic
landscape permissive for KSHV oncogene expression
and cell transformation.

(1) Mesri et al. Cell Host Microbe 2014, 15(3):266-282.
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(2) Mesri et al. Nature Reviews Cancer 2010,10(10):707-
19. (3) Cavallin et al. PLOS Pathogens 2014,10;10 (7)
(4) Bais et al. Nature 1998,391:86-89; Cancer Cell
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2003,3:133-143; (5) Mutlu et al. Cancer Cell 2007,
11:254-258.

THE LAST FRONTIER OF ANTIBIOTIC RESISTANCE: AT THE HEART OF PROTEIN EVOLUTION
Guillermo Bahr, Estefania Giannini, Antonela R. Palacios, Ma. Agustina Rossi, Juliana Delmonti, Carolina L6pez, Pablo E.
Tomatis, Lisandro J. Gonzélez and Alejandro J. Vila
Instituto de Biologia Molecular y Celular de Rosario (IBR), CONICET — Universidad Nacional de Rosario vila@ibr-conicet.gov.ar

Protein evolution can be described as a walk on se-
quence space where a fithess value is assigned to each
particular sequence. A major challenge to understand the
biological mechanisms of protein evolution is the attempt
to correlate genotype with phenotype and fitness at a
molecular level. This is a complex challenge, involving
the assessment of biochemical, biophysical and structur-
al features to many protein variants.

Antibiotic resistance mediated by B-lactamases is an ide-
al system to study protein evolution, since the chances of
a whole organism to survive depend on the availability of
a folded, stable and active protein in the proper cellular
compartment (the bacterial periplasm).
Metallo-B-lactamases (MBLs) are Zn(ll)-dependent
B-lactamases that constitute the latest resistance mech-
anism of pathogenic and opportunistic bacteria against
carbapenems, considered as last resort drugs. Zn(ll)
binding is critical in the bacterial periplasm, not only to
activate these enzymes and provide resistance, but also
to stabilize the protein scaffold. This phenomenon is not
paralleled by in vitro studies. We developed a strate-
gy aimed to correlate the biochemical and biophysical
features in purified enzymes with those in the bacterial
periplasm, ultimately leading to the selected phenotype,
i.e., resistance to antibiotics. This strategy allows us to
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dissect the molecular features that are tailored by accu-
mulating mutations during evolution. We have applied
this approach to in vitro evolved protein in the laboratory,
as well as to natural allelic variants selected in clinical
strains. This has allowed us to account for the epistatic
interactions between mutations at a structural level.
Finally, we have shown that the natural evolutionary
landscape of allelic variants of a clinically relevant lacta-
mase (NDM) has been shaped by Zn(ll) deprivation con-
ditions as those induced by the host immune response.
As a consequence, natural NDM variants with enhanced
Zn(l1) binding affinity have been selected, overriding the
most common evolutionary pressure acting on catalytic
efficiency.

References:

1. Gonzélez et al. Nature Chemical Biology, 12, 516-22
(2016).

2. Gonzalez et al. Mol.Biol. Evol., 33, 1768-76 (2016).

3. Meini et al. Mol.Biol.Evol., 32, 1774-87 (2015).

4. Gonzélez et al. PLoS Pathogens, doi: 10.1371/journal.
ppat.1003817.a (2014).

5. Gonzélez et al. Nature Chemical Biology, 8, 698-700
(2012).

DON'T STRESS! NEW INSIGHTS INTO STRESS INHIBITION OF MAMMALIAN REPRODUCTION
ALEXANDER S. KAUFFMAN

Department of Reproductive Medicine, University of California, San Diego, La Jolla, CA, USA

Stress disturbs many physiological processes, including
reproduction. Indeed, multiple types of stressors, includ-
ing psychological stress, can negatively impact repro-
ductive status in many mammalian species, including hu-
mans. Restraint and/or isolation, commonly-used models
of psychosocial stress in mammalian models, reduce lu-
teinizing hormone (LH) and follicle stimulating hormone
synthesis and secretion, as well as impair reproductive
ovarian cyclicity. To date, little is known about underlying
mechanisms for stress suppression of GhnRH and down-
stream LH secretion, especially at the level of the brain.
While it is known that psychosocial stress inhibits several
hypothalamic or pituitary components of the reproductive
axis, including LH secretion, it is less clearly understood

how stress regulates reproductive circuits in the brain.
Emerging evidence suggests that hypothalamic kisspep-
tin (encoded by Kiss1) neurons are key components for
generating and stimulating GnRH pulse secretion as well
as the GnRH/LH surge that elicits ovulation. Thus, it is
possible that psychosocial stress—through factors and
pathways yet to be determined—impacts kisspeptin neu-
rons, thereby altering downstream LH pulsatility or surge
secretion. In addition, recent evidence suggests that the
peptide, RFamide-related peptide 3 (RFRP-3, encoded
by Rfrp), can inhibit GnRH and LH output and may do
so under stressful conditions. We recently conducted
several projects in mice to ascertain the effects of acute
psychosocial stress or stress hormones on pulsatile and
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surge LH secretion and the upstream brain circuits reg-
ulating the reproductive axis. Our findings indicate that
acute stress or short-term exposure to physiological lev-
els of corticosterone can have profound effects on LH
pulses and the positive feedback induction LH surge,
in part through regulation at levels upstream of GnRH
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neurons, either directly or indirectly, through hypothalam-
ic Kiss1 and/or Rfrp neurons. This talk will summarize
our recent findings of stress impairment of reproductive
status in mouse models and discuss remaining gaps in
knowledge.

ROLE OF THE ENDOCANNABINOID SYSTEM IN FOOD-INDUCED ADDICTIVE-LIKE BEHAVIOR
RAFAEL MALDONADO
Laboratorio de Neurofarmacologia. Universitat Pompeu Fabra. Parc de Recerca Biomédica de Barcelona.
C/ Dr Aiguader, 88. 08003 Barcelona, Espafia.

An increasing perspective conceptualizes obesity and
overeating as disorders related to addictive-like process-
es that could share common neurobiological mecha-
nisms. We aimed at validating an animal model of eat-
ing addictive-like behavior in mice, based on the DSM-5
substance use disorder criteria, using operant condition-
ing maintained by highly palatable chocolate-flavored
pellets. For this purpose, we evaluated persistence of
food-seeking during a period of non-availability of food,
motivation for food, and perseverance of responding
when the reward was associated with a punishment. This
model has allowed identifying extreme subpopulations of
mice related to addictive-like behavior. We investigated
in these subpopulations the Epigenetic and proteomic
studies have allowed to identify a significant decrease in
DNA methylation of CNR1 gene promoter in the prefron-
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tal cortex of addict-like mice, which was associated with
an upregulation of CB1 protein expression in the same
brain area. The pharmacological blockade of CB1 recep-
tor during the late training period reduced the percentage
of mice that accomplished addiction criteria, which is in
agreement with the reduced performance of CB1 knock-
out mice in this operant training. Proteomic studies have
identified proteins differentially expressed in mice vulner-
able or not to addictive-like behavior in the hippocam-
pus, striatum, and prefrontal cortex. The use of DREADD
techniques in this model has now allowed identifying the
crucial role of the prefrontal cortex in the development
of eating addictive-like behavior. This model provides an
excellent tool to investigate the neurobiological mecha-
nisms underlying eating addictive-like behavior.

AGING, TDP 43 AGGREGATION AND NEURODEGENERATION
F. E. BARALLE

International Center for Genetic Engineering and Biotechnology, Padriciano 99 Trieste Italy

The aggregation of TDP-43 is the major distinguishing
feature of most ALS cases. There is still a significant
uncertainty in regards to many aspects concerning the
nature of the aggregates and their functional conse-
quences. For example, the biophysical characteristics of
TDP-43 aggregates are still unclear, especially with re-
gards to their possible amyloid composition that may be
acquired under certain conditions. Furthermore, TDP-43
aggregates have recently been suggested to be respon-
sible for the spreading of disease among neuronal cells
in a prion like manner. All these aspects of TDP-43 ag-
gregation need further definition, as new therapies could
be directed towards them. At this point, therefore, it is
essential to have a comprehensive catalog of the altera-
tions of TDP 43 structure and function and identify those
that are critical for the development of the disease. A bet-
ter understanding of TDP 43 structure and interactions
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is needed and data on the N-Terminal Domain structure
and C-Terminal domain intra and intermolecular interac-
tions will be presented. In addition a focus is needed in
the TDP-43self-regulation loop that could have a critical
function on the development of the disease. Finally, ALS
is a disease that occurs mostly during the fifth to the sev-
enth decade of life. In this respect, we have previously
shown that the onset of the locomotion defect in an ALS
fly model coincides with an age-related 4-fold drop in
TBPH levels (the Drosophila TDP43 orthologous), similar
TDP 43 reduction with age was observed in mice brain.
Thus, understanding the relationship between aging and
TDP-43 production in cell culture, animal models, and
human tissues might provide further clues to explain the
age of disease onset.
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FROM FERTILIZATION TO THE IMMUNE SYSTEM
PATRICIA S. CUASNICU, Ph.D.
Institute of Biology and Experimental Medicine (IBYME-CONICET), Buenos Aires, Argentina

Fertilization is a key process involving a series of co-
ordinated interactions between the male and female
gametes. However, the mechanisms underlying this key
process still remain to be elucidated. Our laboratory has
been dedicated to underpin the molecular mechanisms
involved in the acquisition of sperm fertilizing ability and
gamete interaction using CRISP proteins as model mol-
ecules. Epididymal protein CRISP1, the first described
member of the evolutionarily conserved CRISP (Cystein-
Rich Secretory Protein) family, associates with the sperm
surface during the maturation process that occurs while
passing through the epididymis. Substantial evidence
obtained using in vivo and in vitro approaches as well as
knockout (KO) models shows that CRISP1 participates
in both sperm-egg binding and gamete fusion through
its interaction with egg-complementary sites. These
observations can be extended to human as judged by
the finding that the human CRISP1 also associates with
sperm during maturation and participates in fertilization
through binding sites in the human egg. More recent re-
sults reveal that CRISP1 is a novel regulator of CatSper,
the principal sperm Ca(2+) channel essential for male
fertility and that the protein is also expressed by the cu-
mulus cells that surround the egg acting as a sperm che-
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moatractant during cumulus penetration. Thus, CRISP1
escorts both the male and female gamete and plays mul-
tiple roles during the fertilization process. In spite of its
functional relevance, CRISP1 KO mice are fertile as are
mice lacking CRISP4, another epididymal CRISP family
member also involved in fertilization. Interestingly, recent
evidence from our group shows that the simultaneous
lack of both CRISP1 and CRISP4 (double KO) affects
not only fertilization but also male fertility, confirming the
existence of compensatory mechanisms between homo-
logue proteins to ensure reproductive success. Moreo-
ver, the double KO males show severe defects in both
the epididymal epithelium and luminal sperm as well as
an abnormal presence of immune cells within the organ
indicative of a disruption of the characteristic immune tol-
erance of the epididymis. Together, these observations
confirm the relevance of CRISP proteins for fertilization
and fertility and reveal novel inmunoregulatory roles for
these proteins within the epididymis. We believe these
results provide important information for a better mech-
anistic understanding of the maturation and fertilization
processes that will contribute to future research on infer-
tility and contraception.

HETEROGENEITY OF THE HUMAN T CELL RESPONSE AGAINST MICROBES
FEDERICA SALLUSTO
Center of Medical Immunology, Institute for Research in Biomedicine, Universita della Svizzera italiana, Bellinzona, Switzerland
and Institute of Microbiology, ETH Zurich, Switzerland.

We study the human system to address fundamental
questions in the context of the immune response to dif-
ferent classes of antigens, such as microbial pathogens,
allergens or self-antigens, to gain insights into mecha-
nisms that induce host protection or immune-mediated
pathology. Our efforts towards human immunology have
resulted in the development of high-throughput cell-
based screening methods to analyze the human immune
response and, in particular, the functional diversity and
repertoire of human effector and memory T cells. The T
cell library method allows the efficient and high-through-
put interrogation of the human T cell repertoire without
being limited by the complexity of the antigen, the HLA
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haplotype and the sample size. The method can be used
to predict antigenicity and identify T cell epitopes to guide
design of T cell vaccines or optimization of biologicals.
When applied to the study of T cells in cancer and au-
toimmunity, it can provide tools for immunotherapy and
insights as to the mechanisms of immune-mediated
pathology. The T cell library method, together with high
throughput TCR V8 sequencing, which can analyze mil-
lions of T cell clonotypes in blood or tissues, mass spec-
trometry, and single-cell gene expression analysis, can
provide a wealth of information that is expected to con-
tribute to the progress in medical immunology research.

EVOLUTION AND HOST-SPECIFIC FUNCTIONS OF DENGUE VIRUS RNA STRUCTURES
Juan Carballeda, Luana de Borba, Horacio Pallarés, Franco Marsico, Claudia Filomatori, Sergio Villordo
and ANDREA GAMARNIK

Fundacion Instituto Leloir-CONICET, Buenos Aires, Argentina.
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The Flavivirus genus include a large number of emerg-
ing and re-emerging human pathogens that are mainly
transmitted by arthropods, including dengue, Zika, yellow
fever and West Nile viruses. Dengue is the most prev-
alent arthropod-borne viral disease around the world. It
is endemic in more than 100 countries, with about 390
million infections each year. In 2016, Latin America faced
their worst dengue and Zika epidemics, without effective
vaccines or antivirals to control infections.

Dengue virus contains a single stranded RNA genome,
encoding at least ten viral proteins. We have previously
identified the mechanism of viral genome amplification
and defined conserved RNA structures that serve as
promoters, enhancers and silencers of viral RNA syn-
thesis. These elements are mainly located at the viral
5’ and 3’ untranslated regions (UTRs) and they commu-
nicate by conserved long-range RNA-RNA interactions.
Interestingly, in the process of studying viral replication
in mosquito and human cells, we identified a novel viral
mechanism of host adaptation. This mechanism includes
changes of viral RNA structures that play different roles
during viral infection in each host. In this regard, replica-
tion of dengue virus in mosquito or human cells resulted
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in the selection of different viral populations with specif-
ic mutations in RNA structures in the viral 3'UTR. The
selective pressure for this mutations was associated to
the accumulation of different patterns of viral non-coding
RNAs, directly involved in counteracting the cellular an-
tiviral response. Using epidemic and pre-epidemic Zika
isolates, similar patterns of non-coding RNAs were ob-
served in mosquito and human infected cells, but they
were different from those observed during dengue virus
infections, indicating that distinct selective pressures act
on the 3’'UTR of these two related human pathogens.

Finally, by extrapolating our observations to other flavivi-
ruses, we found RNA structure duplications at the 3’'UTR
of viruses that alternate between vertebrate and inver-
tebrate hosts. Two pairs of duplicated structures were
found in most mosquito-borne flaviviruses, and each of
the duplicated element displayed a different function dur-
ing viral replication. Interestingly, we found that the RNA
duplication allowed to accommodate mutations bene-
ficial in one host but deleterious in the other, providing
robustness for viral replication in both cell types. These
findings reveal a novel mechanism of viral host adapta-
tion and provide new ideas for flavivirus 3’UTR evolution.
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BUILDING AND MAINTAINING EPIGENETIC MEMORY: INSIGHTS FROM FLC
JULIA IRENE QUESTA
(Department of Cell and Developmental Biology, John Innes Centre, Norwich Research Park, Norwich, United Kingdom)

Plants are sessile organisms and need to align their de-
velopment to specific external cues from the different
seasons. To be capable of inferring seasonal information,
plants have evolved systems to sense environmental sig-
nals and also to ‘remember’ previous exposure to these
signals. The floral repressor FLORWERING LOCUS
C (FLC) has allowed the study of these mechanisms
in Arabidopsis thaliana. FLC expression is repressed
by prolonged cold exposure during winter in a process
called vernalization. FLC repression is then epigenetical-
ly maintained until embryo development after flowering.
Central to vernalization is the nucleation of a specialized
Polycomb Repressive Complex 2 (PRC2) at an intragen-
ic site within FLC to deposit the chromatin repressive

mark H3K27me3. Our recent work has uncovered the
role of the sequence-specific transcriptional repressor
VALL in targeting Polycomb to FLC chromatin to initiate
epigenetic silencing. In parallel, the cold-induced, long
non-coding RNA COOLAIR facilitates FLC transcription-
al shutdown by coordinating the switch between active
and repressive chromatin states. Natural allelic variation
at FLC, distinguished by polymorphisms in non-coding
regions, influences the expression level and the rate of
epigenetic silencing of the gene. Thus, modulation of
chromatin-based mechanisms and non-coding RNA reg-
ulation, both crucial to vernalization, are likely to be gen-
erally involved in adaptation to changing environments.

ASCO LONG NONCODING RNA MODULATES ALTERNATIVE SPLICING PATTERNS IN ARABIDOPSIS
FEDERICO ARIEL
(Instituto de Agrobiotecnologia del Litoral, CONICET, Universidad Nacional del Litoral, Santa Fe, Argentina)

Alternative splicing (AS) of pre-mRNAs represents a
major mechanism boosting transcriptome and proteome
complexity. In Arabidopsis, the long noncoding RNA AL-
TERNATIVE SPLICING COMPETITOR (IncRNA ASCO)
was previously found to hijack the nuclear AS regulators
NSRs to modulate AS patterns during root development.
Here, we showed by RNA-seq that the deregulation of
ASCO impacts the expression levels of stress and de-
fense-related genes, including several members from
the AP2/ERF and JAZ families of transcription factors.
Furthermore, the knock-down of ASCO alters the AS
pattern of certain stress-related pre-mRNAs, notably in-
volved in senescence. Noteworthy, several pre-mRNAs
alternatively spliced in ASCO-deregulated lines were not

affected in the nsra/b double mutants, suggesting that
ASCO also modulates alternative splicing in an NSR-in-
dependent manner. Therefore, we adapted a chroma-
tin-related technique (called Chromatin Isolation by RNA
Purification, ChIRP) to what we called nuclear Protein
Isolation by RNA Purification (nPIRP) followed by Mass
Spectrometry, in order to identify ASCO-associated pro-
tein complexes. Our nPIRP results suggest that ASCO is
recognized in vivo by several specific splicing factors, as
well as few stress- and phytohormone-related proteins.
Altogether, our work indicates that ASCO modulates hor-
mone and stress signaling via the regulation of alterna-
tive splicing of specific targets.

TMV SYSTEMIC MOVEMENT REQUIRES NEGATIVE MODULATION OF THE IMMUNE SYSTEM
SEBASTIAN AZURMENDI

(Instituto Nacional de Tecnologia Agropecuaria, Buenos Aires, Argentina)

An important aspect of plant-virus interaction, which
remains insufficiently understood, is the way viruses
dynamically modulate host immunity to achieve a suc-

cessful infection. The plants have developed different
mechanisms of immunity against the attack of patho-
gens. A well-characterized mechanism involves salicyl-
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ic acid (SA), a hormone that has the ability to induce
nuclear translocation of NPR1 (NON-EXPRESSOR OF
PR GENES 1) and stimulate the transcription of a genes
network involved in the immune response. Some patho-
gens have co-evolved developing strategies that allow
them to silence the natural defense systems of plants.
In Tobamoviruses, emerging evidences suggest that vi-
ral encoded proteins display a great variety of functions
beyond the canonical roles required for virus structure
and replication. Among them, the modulation of host im-
munity is arising as a relevant aspect required for the
infection progression. We have shown that the Tobac-
co Mosaic Virus (TMV) capsid protein (CP) negatively
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modulates the SA-mediated defense pathway. We deter-
mined the role of DELLAs proteins in the modulation of
signaling events during TMV infection. We demonstrated
that during TMV infection, CP stabilizes DELLAs proteins
and this stabilization results in the modulation of defense
signaling pathway resulting in turn in a de-regulation of
the gene network induced by SA-mediated immunity.
Lastly and most importantly, we have demonstrated that
this function of TMV CP, negative modulation of the plant
immune system, is required for the systemic movement
of the virus, therefore very important for the success of
the infection.

MOLECULAR MECHANISMS OF PLANT FERTILIZATION
JORGE MUSCHIETTI
(Instituto de Investigaciones en Ingenieria Genética y Biologia Molecular, CONICET, Buenos Aires, Argentina)

It has been described that most of the pollen proteins are
synthetized during pollen development. However, there
are reports about some pollen mRNAs that accumulate
in dehydrated mature pollen grains but translated only
after pollen germinates. Our hypothesis is that they are
stored in cytoplasmic granules. We analyzed the cellular
localization of the SKS14 and AT59 Arabidopsis mMRNAs,
which are orthologues of the tobacco NTP303 and tomato
LAT59 pollen mRNAs respectively, by artificially labeling
the transcripts with a MS2-GFP chimera. We developed
a new MATLAB automated image analysis to identify and
quantify the presence of cytoplasmic SKS14 and AT59
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mRNA granules in mature pollen grains. These mRNA
granules partially co-localized with VCS and DCP1, two
processing bodies (PBs) proteins. In addition, we found
that both VCS and DCP1 are necessary for the formation
of SKS14 and AT59 mRNA granules. Finally, we found
a temporal correlation between SKS14 protein accumu-
lation and the disappearance of SKS14 mRNA granules
during pollen germination. These results would contrib-
ute on the understanding of how pollen translational reg-
ulation takes place in Arabidopsis thaliana. It remains to
be elucidated whether these results can be extrapolated
to other pollen genes.

MOLECULAR AND PHYSICAL MECHANISMS THAT ORCHESTRATE B CELL DEVELOPMENT
CORNELIS MURRE
(Division of Biological Sciences, University of California at San Diego, San Diego, California, USA)

It is now well established that the transcriptional regula-
tors EBF1 and Bcl11b specify B and T cell fates, respec-
tively. Here we show that in developing B- and T-lineage
cells regulatory regions repositioned from the nuclear
lamina to the transcriptionally permissive compartment.
In early B cell progenitors the EBF1 and FOXO1 loci
switch from the heterochromatic to the euchromat-
ic compartment. Likewise we found that in early T cell
progenitors the Bcl11b locus control region repositions
from the nuclear lamina to the transcriptionally permis-
sive compartment. In search for candidate factors that
repositioned the EBF1 and Bclllb control regions we
identified ThymoD, an enhancer RNA (eRNA). We found

that ThymoD-deficient mice are blocked at the DN2 cell
stage. We found that ThymoD acts in cis to reposition the
Bcl11b super-enhancer from the lamina to the nuclear
interior. We demonstrate that ThymoD acts to promote
CTCF and SMCS3 occupancy across the ThymoD tran-
scribed region to form a single loop domain that brings
the Bcl11b super-enhancer and promoter within close
spatial proximity. We will discuss related studies in the
context of EBF1 and B cell development. These data in-
dicate how eRNA-induced structural changes in nuclear
architecture dictate with high precision enhancer-promot-
er communication to specify lymphoid identity

B CELLS AND FOLLICULAR T HELPER CELLS
JOSEPH E. CRAFT
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(Yale University School of Medicine, New Haven, Connecticut, USA)

Initiation of a thymus-dependent humoral immune re-
sponse requires interaction of activated B cells and folli-
cular B helper T (Tfh) cells, a specialized subset of CD4
T helper (Th) cells. Differentiation of Tfh cells leads to
their localization to B cell follicles and germinal centers
(GC) of secondary lymphoid organs, with their expres-
sion of costimulatory proteins and secretion of cytokines
promoting GC B cell proliferation, immunoglobulin gene
hypermutation, and development of B cell memory and
long-lived plasma cells. The transcriptional repressor
Bcl6 acts cell autonomously to drive a Tfh cell develop-
ment program, including upregulation of proteins neces-

sary for function, with environmental signals promoting
differentiation of these cells at the expense of other CD4
T subsets. Tth cells undergo differentiation within the GC,
enabling differential help to B cells, with affinity selection
of the latter in part promoted by regulatory GC T cells.
Therapeutically, blockade to Tfh-GC B interactions in-
terrupts end-organ disease in the systemic autoimmune
disease lupus, while resetting the Tfh cell phenotype to-
ward normal homeostasis. Supported by NIH AR40072
and AR068662, and the Alliance for Lupus Research

GALECTIN-3 DEFICIENCY DRIVES LUPUS-LIKE DISEASE
ADRIANA GRUPPI
(Centro de Investigaciones en Bioquimica Clinica e Inmunologia, CONICET, Facultad de Ciencias

Germinal centers (GC) are important sites for high-af-
finity and long-lived antibodies (Abs) induction and their
overactivity causes autoimmunity. In our laboratory, we
report a novel function by which Galectin-3 (Gal-3) is in-
volved in the development of GC. Gal-3 KO mice exhibit
a high frequency of GC B cells and T follicular helper
cells that correlated with increased percentage of Ab-se-
creting cells and high concentrations of IgM, IgG2c, 1gG3
and IFN-y in serum. Likewise, Gal-3 KO mice develop
a lupus-like disease, characterized by kidney infiltration

and antinuclear Ab secretion. IFN-y blockade in Gal-3 KO
mice reduced GC formation, class-switch recombination,
autoantibodies production and renal pathology, demon-
strating that IFN-y overproduction sustain lupus-like dis-
ease. Using chimeric mice with B cell-specific deficiency
of Gal-3, we demonstrate that intrinsic Gal-3 signaling in
B cells control spontaneous GC formation. Together, our
data provide the first evidence that Gal-3 acts directly on
B cells regulating GCs responses via IFN-y.

AN EXPANDED FAMILY OF B CELL-HELPER T CELLS IN RHEUMATOID ARTHRITIS
DEEPAK A. RAO
(Harvard Medical School, Harvard University, Boston, Massachusetts, USA)

Determining the pathologic functions of T cells that infil-
trate target tissues remains a central challenge in auto-
immune diseases. Pathogenic CD4+ T cells within affect-
ed tissues may be identified by expression of markers
of recent activation. Here, | discuss our studies using
mass cytometry and multidimensional flow cytometry
to interrogate T cell populations in synovial tissue and
blood from patients with rheumatoid arthritis, a chronic
immune-mediated arthritis that affects up to 1% of the
population. Mass cytometric analysis of RA synovial tis-
sue cells revealed a strikingly expanded population of
PD-1" CXCR5 CD4+* T cells, which constituted ~25% of
synovial CD4+ T cells. Surprisingly, these cells are not
exhausted, but instead highly express factors that con-
fer the ability to help B cells, including IL-21, CXCL13,
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ICOS, SAP, and MAF. Like T follicular helper (Tfh) cells,
PD-1" CXCR5 T cells from synovium and blood in-
duce plasma cell differentiation in vitro via IL-21. How-
ever, RNAseq transcriptomics robustly separate PD-1"
CXCRS5 cells from Tth cells, with altered expression of
Bcl6 and Blimp-1 and unique expression of chemokine
receptors that direct migration to inflamed sites, such as
CCR2, CX3CRT1, and CCR5, in PD-1" CXCR5- T cells.
We suggest that PD-1" CXCR5 CD4* T cells represent a
T peripheral helper (Tph) cell population, analogous to T
follicular helper (Tfh) cells, that supports B cell respons-
es in pathologically inflamed non-lymphoid tissues. Giv-
en their marked expansion in RA joints, these cells may
be important in driving pathologic B cell responses and
autoantibody production within the inflamed target tissue

NEW THERAPEUTIC APPROACHES FOR THE CONTROL OF CHAGAS DISEASE

Chairs: Adelina Riarte and Hector Freilij

CHAGAS DISEASE: CLINICAL EVIDENCE FOR ETIOLOGICAL TREATMENT
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AND BIOMARKERS FOR ASSESSING RESPONSE
SERGIO SOSA ESTANI

(Drugs for Neglected Diseases Initiative, Buenos Aires, Argentina)

Specific anti-parasitic treatment for Chagas disease us-
ing benznidazole and nifurtimox is indicated in the fol-
lowing situations: a) All acute phase patients, including
congenital transmission; b) Following reactivation of
infection by immune suppression e.g. AIDS and trans-
plantation; c) Patients up to 18 years of age with chronic
disease; d) Women of childbearing age with Trypanoso-
ma cruzi infection (with contraception during treatment).
There is a relative consensus that drug treatment should
generally be offered to adults aged 19-50 years with-
out advanced Chagas heart disease, and is optional for
those older than 50 years.

To date it is estimated that < 1% of infected patients are
currently receiving treatment. This news, is a great chal-
lenge, and is opening a new pathway to be addressed
to dramatically change access to the drug in endemic
countries. Progress will be bolstered by the generation of
new clinical evidence on the safety and efficacy of new
antiparasitic treatment regimens, especially for adult pa-
tients with chronic Chagas disease. Several completed
clinical trials have shown a clear trypanocide effect of
benznidazole, and a non-sustained response to alterna-
tive drugs (TRAENA, BENEFIT, CHAGASAZOL, STOP
CHAGAS, E1224). The search for new drugs for Chagas
disease is actively underway, ongoing studies will add
significantly to our knowledge of how to utilize existing
drugs in the safest, most effective manner possible. A
proof-of-concept Phase Il study (BENDITA study-DN-
Di) underway in Bolivia is pursuing the evaluation of
new regimens of benznidazole, as a monotherapy and
in combination with fosravuconazole, for the treatment
of adult patients with chronic indeterminate Chagas dis-

ease in order to improve tolerability, while maintaining or
improving efficacy. Efficacy and safety analyses analysis
of the first FEXI trial carried out in 2013 in Bolivia, in-
terrupted due to safety and tolerability issues, suggest-
ed high efficacy rates of fexinidazole. These results led
DNDi to design a new Phase IIA proof of concept trial to
assess short regimens of Fexinidazole to be conducted
in Spain.

Meanwhile, the Berenice project, an international in-
itiative coordinated by Spain and with the participation
of Argentina, Brazil, and Colombia, has launched the
MULTIBENZ trial, which will evaluate lower doses of
benznidazole. In Colombia, the CHICAMOCHA trial is
assessing the efficacy of benznidazole and nifurtimox in
adult patients in the chronic indeterminate stage of the
disease. Another clinical study in Argentina is testing an
intermittent regimen of standard doses of benznidazole
to provide evidence on alternative regimen of this trypan-
ocide. CHICO, a multicenter trial in Argentina, Bolivia and
Colombia supported by Bayer, is evaluating the safety
and efficacy of a new paediatric formulation of nifurtimox.
Ongoing clinical studies from DNDi and other groups are
identifying and validating potential biological markers of
therapeutic response in Chagas disease patients to sup-
port clinical development. DNDi is fostering and encour-
aging the testing of four biomarkers to assess response
to treatment of Chagas through the Iberoamerican net-
work NHEPACHA.

Continued progress on these various fronts will help
ensure that diagnosis and treatment finally reaches the
over 99% of people with Chagas disease who have thus
far been neglected.

BISPHOSPHONATES A PROPOSAL FOR ANTIPARASITIC TREATMENT
ALICIA FUCHS
(Centro de Altos Estudios en Ciencias Humanas y de la Salud, Universidad Abierta Interamericana, Buenos Aires, Argentina)

Bisphosphonates (BP) are synthetic analogs of pyroph-
osphate in which two phosphates are connected through
carbon instead oxygen. They classify in two groups due
by the presence or not of a nitrogen, which favors BP in-
trinsic activity. The P-C-P are mainly responsible to bone
binding, reduce hypercalcemia, and help bone mineral-
ization acting on pH regulation and hydroxyapatite sta-
bility. BP are versatile drugs and depending of the target
cells present different actions. The alendronate activity
on NO- production, calcium deposition and alkaline phos-
phatase activity is target tissue depending. Moreover, the
use of BP have been proposed against parasitological
diseases. Studies are focus on its interferences on para-
sites incomplete metabolic pathways from which survival
is depending, but others mechanisms of actions were
proposed. The inhibition of farnesyl- geranyl diphosphate

synthase, as substrate-like inhibitors, is essential for me-
valonate synthesis and protein prenylation and important
molecular- dynamics differences found between human
or Plasmodium origin (Ricci et al, 2016), T.brucei, (Yang
et al 2015) and T.cruzi (Huang et al, 2010). On the oth-
er hand, BP action on phosphate accumulation impaired
its mobilization in T.cruzi acidocalcisome caused by the
inhibition of translocating pyrophosphatase (Docampo
and Moreno, 2008). In Leshmania tarentolae alkyl- alen-
dronate decreased parasite growth in vitro (Christensen
et al, 2016). In T.brucei the solanesyl disphophate syn-
thase is inhibited by an experimental BP, 1-[(n-oct-1-yl-
amino)ethyl] 1,1-bisphosphonic acid, which impaired
ubiquinone 9 synthesis, causing ATP decrease (Lai et al,
2014). The decrease of ATP was also observed on EGPE,
cell line, from bovine E.granulosus, as consequence of
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five BP treatment in vitro but, only three of them caused
decreased of cell growth. The most effective was etidro-
nate (EHDP). Its deleterious effect was also related with
total calcium accumulation, a fact not happening with
the use of ibandronate (IB) or olpadronate (Fuchs et al,
2014). Diverse mechanism triggered by BP could regu-
late available Ca®* suggested by the interaction observed
on 1,3 -disphosphonates with L-type calcium channels
inhibitors (Rossierq et al 1989). Our results showed
that EHDP or amino- etidronate (N-EHDP) and IB (Gador
SA, Buenos Aires) differentially modulate [Ca*]  and
phosphatase activity, depending of cell type, EGPE or
HT29 (human colon adenocarcinoma). This could ex-
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plained N-EHDP deleterious effect on EGPE and not
on HT29 cells, at 30uM. Many new studies about anti
parasitic effect of BP suggested that the improved of the
effect should be achieve by the increasing the molecule
lyposolubility (Yang et al, 2015). Other authors suggest-
ed that the presence of fluoride or sulfur increases the
effect on apicomplexan parasites (Galaka et al, 2017).
But, BP action on Helminths would depend of others
factors acting on calcium uptake and on its intracellular
distribution. Moreover, in spite of the many anti-parasit-
ic possibilities, BP compounds effect in vivo would de-
pend of its systemic distribution because their high affin-
ity with the bone surfaces.

MODERN APPROACHES FOR THE DISCOVERY OF DRUGS AGAINST CHAGAS DISEASE
ALAN TALEV
(Facultad de Ciencias Exactas, Universidad Nacional de La Plata, La Plata, Argentina)

According to the latest figure from the Panamerican
Health Organization, there are more than 7 million people
exposed to the disease in Argentina, and 1.5 million peo-
ple infected (almost 4% of the total population). Whereas
during the last years the “neglected disease” status of
Chagas disease has fortunately started reverting, around
90% of the limited investment in research and develop-
ment linked to Chagas comes from the public sector or
non-for-profit organizations. Such scenario imposes the
need of using rational approximations in the search of

novel diagnostic and therapeutic tools.

Here, we describe different modern approaches towards
the discovery of novel therapies against Chagas disease:
in silico screening, high-throughput screening, drug de-
sign and systematic drug repurposing. Focusing on ne-
glected conditions, the advantages and disadvantages of
each one of them are discussed in terms of the techno-
logical and translational gaps. Some recent examples of
successful applications are described.

NEW THERAPEUTIC STRATEGIES FOR THE TREATMENT OF CHAGAS DISEASE
CELINA LAMAS
(Instituto de Quimica de Rosario, CONICET, Rosario, Argentina)

Chagas disease or American tripanosomiasis is a ne-
glected disease caused by the parasite Trypanosoma
cruzi, which enters the body through broken skin and mu-
cous membranes, producing several symptoms includ-
ing fever, conjunctivitis and skin lesions. Trypanosoma
cruzi is, found mostly, in blood-sucking triatomine insects
(kissing bugs) which lives in the cracks of buildings and
substandard houses. Although the vectorial transmission
has been reduced Chagas’ disease is still a major public
health problem and one of the leading causes of morbidi-
ty, long-term disability and mortality in Latin America. Ad-
ditionally to human morbidity and mortality, this parasitic
infection place a substantial burden in poorer developing
countries, increasing both the poverty and the vulnerabil-
ity of those people.

Even though Chagas disease is transmitted pri-
marily by insects the dissemination of this parasitic infec-
tion may occur by transfusion of blood from persons in-
fected with T. cruzi and/or organ transplantation. Infected
pregnant women may transmit T. cruzi to her newborn,
resulting in congenital Chagas disease, also. It is worth
mentioning that this neglected infection is becoming a
serious concern that can have severe consequences for
the public health, principally because of its potential to

contaminate the blood transfusion supply as well as, its
dissemination through surgical implantation of infected
donor organs to patients in non-endemic areas including
North America and Europe.

Although some progress focused in the process
of drug discovery have been made in recent years, the
significant cost of these projects discouraged pharma-
ceutical companies from investing in research and de-
velopment programs against Chagas’ disease, without
assurances that they can make a return on their invest-
ment. As a consequence of it, up to these days, there
are only two therapeutic agents applied to the treatment
of Chagas’ disease: Nifurtimox and Beznidazole. Despite
of both active compounds are included in the WHO pro-
ject “Better medicines for children”, an effective chemo-
therapy for paediatric population infected with Chagas’
disease is still lacking. Since both Nifurtimox and Ben-
znidazole are formulated only into tablets, the pediatric
population is treated by fractioning the solid dosage form
in pieces according the body weight of each patient.
This quite primitive and non-recommended therapy may
cause undesirable side-effects due to the potential er-
roneous dosage. In addition, since paediatric patients
include neonates (0-28 days), infant (1-12 months), and
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children (1-12 years), another drawback for the availa-
bility of pediatric dosage forms is the particular dosing
regime in each age group. In this context, the develop-
ment of age-adapted dosage forms, in terms of easy ad-
ministration and dose flexibility would be a remarkable
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advantage for improving the efficacy of Benznidazole.
Thus, this presentation aims at demonstrating how phar-
maceutical technology can assist in the development of
new therapeutic platforms towards novel treatments us-
ing an old drug for Chagas disease.

HORMONAL REGULATION OF INSECT REPRODUCTION
SHEILA ONS
(Centro Regional de Estudios Genémicos, CONICET, Universidad Nacional de La Plata, La Plata, Argentina)

Insects are the dominant terrestrial life formin Earth. They
affect us directly either with harmful or beneficial conse-
quences (vectors of diseases, crop damage/ pollinators,
natural predators of pests, etc.). Their evolutionary suc-
cess is due to particular strategies for development and
reproduction, which have facilitated the colonization of
a wide range of ecological niches. During post-embry-
onic development, insect larvae complete each molt by
shedding the old cuticle, in order to emerge as the next
developmental stage. This process culminates in adults
able to produce mature gametes, and is perfectly reg-
ulated by endocrine networks composed of lipophilic
hormones and neuropeptides. The crucial involvement
of neuropeptides in development and reproduction sug-
gests that these molecules could be promising targets for
new-generation insecticides. Given their particular char-
acteristics, neuropeptidergic-targeting insecticides will
offer species-selectivity and environmental compatibility,
with practical advantages compared to current neurotox-
ic insecticides.

The peptidergic signaling cascade regulating ecdysis
at the end of each molt has been well studied for those
insect species that undergo a complete metamorphosis
(holometabolous) such as flies, moth, beetles, etc. The
nodal components of this cascade are Ecdysis Trigger-
ing Hormone and Eclosion Hormone. However, the en-
docrine factors regulating ecdysis in Hemimetabolous

(such as kissing bugs, cockroaches, etc) has not been
characterized to date. Strikingly, even though adults do
not molt, the hormones regulating ecdysis are expressed
in this mature stage, as much in males as in females.
This suggests pleiotropic physiological roles for ecdysis
hormones. Recent reports indicate that the interrelation-
ships of hormones occurring in juvenile stages to regu-
late molting and ecdysis is maintained in the adult stage
to regulate gametogenesis and fecundity. Hence, the
members of this hormonal network would be excellent
candidates in the search for next-generation insect pest
management strategies. In this context, our research
group studies hormonal regulation in insects, focusing in
the post-embryonic development and reproduction pro-
cesses. Our results show for the first time that a particu-
lar family of neuropeptides called Orcokinin is a critical
component of the regulatory network of ecdysis and re-
production in insects. When Orcokinin gene expression
was silenced, phenotypes of arrested molting in kissing
bugs and impaired reproduction in cockroaches were
observed. Furthermore, we studied the components and
interrelationships within this network in hemimetabolous,
and found crucial differences with holometabolous. Our
recent work suggests that Orcokinins could be excellent
candidates as targets for novel insect pest management
strategies.

KISSPEPTIN: IS IT THE GENE OF THE FIRST KISS IN FISH?
ALEJANDRO MECHALY
(Instituto Nacional de Investigacion y Desarrollo Pesquero, CONICET, Mar del Plata, Argentina)

In mammals, the kisspeptin system, composed by the
kisspeptin neuropeptide ligand and its receptor, KISSR,
is involved in the regulation of onset of puberty and sex-
ual maturation. In this group, kisspeptin is considered
a gatekeeper of reproduction, since mutations in KISS/
KISSR in several species blocked puberty. However its
role on fish is not so clear. For example, recent knock-
out studies in zebrafish have demonstrated that sper-
matogenesis and folliculogenesis, and subsequently
the ability to reproduce are not impaired. In teleost fish,

genome duplication made the system more complex,
with two kisspeptin genes (kiss1l and kiss2) and three
receptors (kissrl, kissr2 and kissr3). The genome du-
plications events and the enormous diversity of repro-
ductive strategies make teleost fish interesting models
to study the involvement of kisspeptin in reproduction.
Also, by using bioinformatics tools, we reported the gene
structure organization of two kisspeptin receptors (kissr2
and kissr3) in pejerrey fish. Genomic analysis revealed
their gene organization and the presence of alternative
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spliced variants of the kisspeptin receptor in several fish
species. Modeling and structural analysis of Kissr2 and
Kissr3 revealed that truncation of the proteins may lead
to non-functional proteins, as the structural elements
missing are fundamental for receptor function. These
findings may contribute to a better understanding of the
many physiological functions suspected to be mediated
kiss/kissr signaling pathway. Surprisingly, no evidence
of alternative splicing was detected in mammals, sug-
gesting that this mechanism is probably unique for fish.
Other differences between fish and mammalian models
are in relation with neuroendocrinological regulation of
food intake. Although numerous experimental studies in
fish suggest a role in reproduction for this system, little
is known about its participation in food intake control. In
that sense, evidences of a possible link between energy
balance and reproduction mediated by kisspeptin sign-
aling in non-mammalian vertebrates were discovered
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in some fish species such as the Senegalese sole and
pejerrey. It is generally believed that fasting inhibits the
reproductive axis and kisspeptin gene expression in the
mammalian hypothalamus; however, the opposite effect
was observed in fish, probably due to the variation of life
strategies across different fish species. Thus, the aim of
this presentation is to give an up to date review of the
kisspeptin system in vertebrates with special emphasis
in teleost fish with a particular view of their role in repro-
duction and others novel functions. Nevertheless, there
are many important questions that need to be addressed
in future studies of the kisspeptin system in fish and the
new genomics technologies, through the next-generation
sequencing (NGS), can provide some answers about the
roles of alternative isoforms or role of kisspeptin system
genes under different nutritional conditions or other ex-
ternal factors such as temperature or photoperiod.

CYCLOOXYGENASE AND PROSTAGLANDINS IN TESTICULAR PHYSIOPATHOLOGY
EUGENIA MATZKIN
(Instituto de Biologia y Medicina Experimental, CONICET, Buenos Aires, Argentina)

Prostaglandins (PGs) are bioactive lipid substances de-
rived from arachidonic acid. They are produced by al-
most all nucleated cells and can, therefore, be found in
most tissues. PGs are generated in a complex biosyn-
thetic pathway in which cyclo-oxygenase (COX) is the
rate-limiting enzyme. Two isoforms of this enzyme have
been described: COX-1 and COX-2. They are encoded
by two separate genes and exhibit distinct cell-specific
expression, subcellular localization and regulation. While
COX-1, commonly known as the constitutive isoform,
seems to mediate housekeeping functions, COX-2, the
inducible isoform, seems to be expressed in response
to varying stimuli such as growth factors and cytokines.

Given their ubiquitous nature, PGs are involved in di-
verse physiological and pathological processes, includ-
ing regulation of inflammatory and immune responses,
cell growth, vascular tone, angiogenesis and tumorigene-
sis. Regarding reproductive function, interesting findings
were described in the early 1990’s using mouse models
with targeted disruption of COX. While COX/PGs were
found to be important regulators of female reproductive
function (ovulation, uterine receptivity, implantation and
parturition), fertility was not affected in male mice with
COX deficiency, thus suggesting that PGs may not be
critical for male reproductive function. However, this view
has recently been challenged by novel observations stat-
ing essential roles for PGs in testicular physio-pathology.
We have described a COX-2/PG system in the two key
somatic cell types of the testis: Leydig and Sertoli cells.
Our studies have provided insights into how several hor-
mones and cytokines (i.e., follicle stimulating hormone,
prolactin, testosterone and IL-13) modulate COX-2 ex-

pression and PG production in these somatic cells. Stud-
ies performed mainly in rodents indicate that some PGs
(i.e., PGD2 and PGF2a) modulate androgen production
in Leydig cells, while 15d-PGJ2 regulates glucose trans-
port in Sertoli cells and, consequently, spermatogenic ef-
ficiency. Furthermore, using mouse models with delayed
(Ames dwarf and growth hormone releasing hormone-
knockout mice) or accelerated (growth hormone-trans-
genic mice) aging we have shown an inverse association
between longevity and testicular COX2/PGD2 system.
Relevant to male (in)fertility, we have reported that al-
though COX-2 is not detected in human testes with no
evident morphological changes or abnormalities, it is ex-
pressed in testicular biopsies of men with impaired sper-
matogenesis and infertility. In addition to its expression in
Leydig and Sertoli cells, COX-2 has been detected in the
seminiferous tubule wall, and in testicular macrophages
and mast cells of infertile patients. These observations
stress the possible relevance of PGs in testicular inflam-
mation associated with idiopathic infertility.

Collectively, these data indicate that the COX-2/PG sys-
tem plays crucial roles not only in testicular physiology
(i.e., steroidogenesis, spermatogenesis, reproductive
aging), but also in the pathogenesis or maintenance of
infertility status in the male gonad. Therefore, the study
of COX and PG actions emerges as a promising field of
research with potential impact on male fertility. Further
advances in the knowledge of the role played by COX,
PGs, and their receptors in the human testis, as well as
future studies concerning the impact of drugs targeting
COX/PGs at the testicular level, could lead to new thera-
peutic approaches in idiopathic male infertility.

PARTICIPATION OF LIPID MEDIATORS IN HUMAN TROPHOBLAST MIGRATION DURING
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THE FIRST TRIMESTER. ROLE OF CAMP
MICAELA SORDELLI
(Centro de Estudios Farmacolodgicos y Botanicos, CONICET, Buenos Aires, Argentina)

An intricate molecular dialogue between trophoblast and
uterus initiates the process of implantation, by which the
embryo attaches to the lining of the uterus. After implan-
tation, trophoblast cells begin a proliferative, migrating
and invasive process infiltrating the decidua, remodeling
uterine vasculature and connecting the mother blood
stream with the fetus. These events are accomplished
by molecular and cellular interactions controlled by the
maternal-fetal interface microenvironment and may fail
in certain obstetric complications such as preeclampsia,
intrauterine growth restriction and implantation failure.
Several years ago, it has been observed that there is a
change in the lipid composition at the luminal epithelium
adjacent to the area where the blastocyst is attached.
This change is interpreted as a mobilization of precur-
sors for the synthesis of lipid molecules that participate
in angiogenesis and in the transformation of endometrial
fibroblasts into decidual cells. Hence, novel insights with
respect to roles played by the participation of lipids in
the establishment of pregnancy have sparked a renewed
interest in understanding them no longer as simple struc-
tural components of the membranes but as reproductive
bioactive mediators. In this sense, lysophosphatidic acid
(LPA) and prostaglandins play a major role in embryo
implantation. LPA has pleiotropic functions by binding to
six G-protein coupled receptors. Prostaglandins have a
pivotal role in decidualization and vascularization, two
main processes during trophoblast migration and inva-
sion. We have previously reported that LPA augments
the production of cyclooxygenase-2 derived prostaglan-
din E2 in the rat uterus during the window of implantation.
Trophoblast cells are the main source of LPA in human
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first trimester, suggesting that LPA actively participates
in trophoblast functions. Defects in trophoblast migration
and invasion are particularly vulnerable to failure during
embryo implantation resulting in pregnancy complica-
tions. Therefore, we aimed to investigate the role of LPA
on human first trimester trophoblast’s functions and its
interaction with prostaglandin E2. To achieve our exper-
iments, we use a well-known immortalized human first
trimester trophoblast cell line HTR-8/SVneo. We design
a pharmacological strategy using selective and broad
range LPA receptors antagonists and cyclooxygenase
inhibitors. First, we characterize the mRNA expression
of LPA receptors and the enzyme Lysophospholipase-D,
the main enzyme involved in LPA synthesis and its prin-
cipal source during gestation are the placental tropho-
blast. We observed that LPA stimulates both invasion
and migration through LPA1-LPA4 receptors (p<0.05,
but does not modify proliferation. Then we found that
cyclooxygenase-2 derived prostaglandins mediate the
increase triggered by LPA on trophoblasts cells since
cyclooxygenase inhibitors diminish LPA increased migra-
tion (p<0.05). Interestingly, LPA stimulates prostaglandin
E2 production (p<0.05) and immunocytochemistry ex-
periments suggest that trophoblast cells stain positive for
cyclooxygenase-1 and 2 in the cytoplasm and plasma
membrane. Overall, these results demonstrate that LPA
and prostaglandin E2 perform primordial functions at the
maternal-fetal interface modulating trophoblast invasion
and migration by a prostaglandinmediated mechanism
triggered via LPA. Our findings contribute to better under-
stand the significance of LPA signaling in the trophoblast
behavior that lead to a successful pregnancy

LNCRNAS AND INFLAMMATION
JORGE HENAO-MEJIA
(Perelman School of Medicine, University of Pennsylvania, Philadelphia, Pennsylvania, USA)

Epigenetic modifications induced by extracellular cues
enable cells to rapidly adapt to changes in their environ-
ment. Long non-coding RNAs (IncRNAs) are now con-
sidered key controllers of epigenetically regulated gene
expression. Notably, emerging evidence indicates that
IncRNAs play a critical role in integrating extracellular
inputs with epigenetic modification pathways to promote
changes in gene expression programs. Given the tight
regulation that is required to maintain innate immune
cells on check and prevent the development immuno-
pathology, we propose that highly inflammatory cells
specifically express IncRNAs that are required to finely

tune these cells to their environment, to both promote
anti-pathogen immunity and prevent immunopathology.
In here, we combined a novel bioinformatic workflow with
the CRISPR/Cas9 system to provide evidence that rapid
and local regulation of gene expression by IncRNAs in
response to extracellular cues is a powerful and poten-
tially generalizable mechanism through which optimal
immune cell homeostasis is achieved.
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NEUTROPHIL DAMAGE AND HYPERCITRULLINATION IN RHEUMATOID ARTHRITIS
FELIPE ANDRADE
(School of Medicine, Johns Hopkins University, Baltimore, Maryland, USA)

Rheumatoid arthritis (RA) is a chronic autoimmune dis-
ease, characterized by inflammatory infiltration of the
synovial membrane, destruction of articular cartilage and
erosion of bone. While the etiology of RA is still unknown,
there has been enormous progress in this area, largely
fueled by the discovery that citrullinated proteins are the
major targets of autoantibodies in RA. Protein citrullina-
tion (or deimination) is the enzymatic conversion of pep-
tidyl-arginine residues to peptidyl-citrulline and is medi-
ated by the family of calcium-dependent peptidylarginine
deiminases (PADs), which includes five PAD isoforms
(PAD1 to PAD4 and PADS). The finding that patients with
RA have antibodies against citrullinated proteins (known
as ACPAs) has suggested the possibility that the disease
might be driven by dysregulated citrullination. Yet, the
mechanisms that dysregulate and sustain citrullination in
RA are not fully understood. In recent studies, we iden-
tified that membranolytic damage in neutrophils induced
by host and bacterial pore-forming proteins (PFPs) are
potent inducers of cellular hypercitrullination and the pro-
duction of citrullinated autoantigens targeted in RA. PFPs
serve as defense mechanisms both in pathogenic bacte-
ria to kill host cells in order to promote colonization and
spread, and in vertebrates (e.g., perforin and the com-
plement membrane attack complex, MAC) to kill bacteria

and infected cells to limit infections. PFPs create pores
on the surface of cells, which initiate membrane desta-
bilization, influx of extracellular calcium, and ultimately
cell death. Neutrophils are innate immune cells which
are abundant in PAD enzymes. Since the PAD enzymes
are activated with calcium, the abrupt exposure to high
amounts of calcium during PFP-induced neutrophil death
overactivates these enzymes, generating a massive pro-
duction of citrullinated autoantigens. During this process,
citrullinated proteins are released into the extracellular
space in a process that is consistent with cell death by
leukotoxic hypercitrullination (LTH), a mechanism that
distinguishes toxin-induced cytolytic changes from NE-
Tosis. We proposed that in RA, bacterial-induced LTH is
a potential source of autoantigens that initiate the lack of
tolerance to citrullinated proteins. In this regard, we re-
cently identified the periodontal pathogen Aggregatibac-
ter actinomycetemcomitans (Aa) as a potent induced of
LTH and a candidate bacterial trigger for RA. Host PFPs,
such as perforin and MAC, appear to be major drivers
that sustain LTH in the RA joint. Membranolytic damage
and cellular hypercitrullination induced by bacterial and
host PFPs may represent a unifying mechanism that
initiates and sustains autoantigen production at various
disease sites in RA.

OXIDATIVE STRESS DRIVES INNATE-ADAPTIVE IMMUNE CROSSTALK IN HUMAN CHAGAS DISEASE
MARIA DEL PILAR AOKI
(Centro de Investigaciones en Bioquimica Clinica e Inmunologia, CONICET; Facultad de Ciencias Quimicas,
Universidad Nacional de Cérdoba, Cérdoba, Argentina)

Reactive oxygen and nitrogen species, generated by
phagocytic cells, are important microbicidal agents but
also, they are involved in lymphocyte unresponsiveness.
Within metabolites that mediate many of the biological
effects attributed to nitric oxide are peroxynitrites, which
induce the nitration of immune cells. Particularly, nitration
of tyrosines in the surface of CD8+ T cells results in the
inability of these cells to bind MHC and, in consequence,
to mount a specific cytotoxic response. Thus, although
lymphocytes are in all likelihood the instigators of chron-
ic inflammatory disease, activated monocytes are well
equipped to cause its dysfunction. In consequence, the
study of the crosstalk between T cell and myeloid cell
compartments would be important to clarify the immuno-
pathology of chronic inflammation. The major infectious
heart disease in the world is represented by American
trypanosomiasis, or Chagas disease, which is the result
of human infection by the protozoan parasite Trypanoso-

ma cruzi (T. cruzi). Following infection, both innate and
adaptive immune systems induce the clearance of circu-
lating parasites. However, despite infection control, most
patients progress to a chronic phase and around 30% of
infected people develop chronic cardiomyopathy usual-
ly after decades of asymptomatic infection. We found a
higher frequency of hypoxia inducible factor (HIF)-1a+
and nitric oxide-producing monocytes in asymptomatic
patients with long-term T. cruzi infection. The presence
of inflammatory monocytes promotes surface-nitration
of circulating CD8+ T cell. Underlining the physiological
relevance of our findings, increased tyrosine nitration
was associated with impaired effector functions of CD8+
T cells in chronic Chagas patients. These findings have
important clinical implications, considering that CD8+ T
cell-mediated protective immunity has become a center
of intense research to find control measures that could
be used to produce effective therapeutic vaccines.

UNDERSTANDING THE COMPLEX IMMUNOPATHOGENESIS OF TRYPANOSOMA CRUZI INFECTION:

THE ROAD TO CLINICAL MANAGEMENT OF CHAGAS DISEASE
MANUEL FRESNO
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(Centro de Biologia Molecular Severo Ochoa, Universidad Autébnoma de Madrid, Madrid, Spain)

Chagas disease (CD) is a complex disease, presenting
various clinical outcomes such as spontaneous healing,
asymptomatic infection, cardiac, visceral, or cardio-vis-
ceral forms. Furthermore, the etiologic agent of CD, the
parasite Trypanosoma cruzi, exhibits high genetic diver-
sity, proposed to be associated to the diverse clinical
outcomes of CD. Despite the discovery of this disease
more than 200 years ago, still there are many contro-
versies about its pathogenesis Understanding the path-
ogenic mechanism may have deep implications in the
clinical management of this disease. Parasite replication,
inflammation and autoimmunity have been described as
responsible mechanisms.

To address this issue, we have employed a murine mod-
el system by using 2 different mice strains, Balb/c and
C57B6. We also used multiple T. cruzi strains, including
at least a representative of the 6 different main lineages
(DTUs) to infect mice and analyzing the course of infec-
tion in the acute and chronic phase. Organ and systemic
immune responses, parasite tropism and replication in
several tissues, histopathological damages, metabol-
ic changes, etc, were analyzed. Data reveal important
differences between the genetic background of the host
and of the strains. We found that the parasite genetic
background impacts parasite tropism, host responses,
and clinical presentations of CD. Thus, systemic and Lo-

SYMPOSIA VI

cal Immune Response differs among strain. Adaptative
Th17, Th1, Th2 and CD8+ T cytotoxic immune respons-
es, as well as immunosuppressive responses (Treg and
Myeloid Derived Suppressor Cells) are induced differen-
tially and may play a different, even opposite, role on the
course of the disease depending on the genetic of the
host and parasite. Interestingly, in chronic phase, car-
diac damage can exist without detectable parasite load
whereas chronic intestinal damage was always linked to
parasite burden. Moreover, organ damage may decrease
or increase in the chronic phase depending of the tissue
analyzed and the infecting T. cruzi strain.

Our results show a great variability at the level of tropism,
organ damage, local and systemic immune responses,
illustrating the high diversity of the CD an d more impor-
tantly warning against simplification of the problem of this
disease. However, combinations of some pathophysio-
logical parameters using a systems biology approach al-
lowed to group parasite strains, while other combinations
permitted to gather individuals with respect to the type
or level of clinical damage they underwent. This diag-
nostic significance of some infection factors underlines
their importance as markers and/or determinants of the
pathophysiology of CD. Finally, some parameters were
studied in CD patients, showing that they can be used as
biomarkers of clinical manifestations.

PABMB CELL BIOLOGY: INTRACELLULAR TRAFFICKING

Chairs: Gustavo Chiabrando and Pablo Schwatzbaum

AUTOPHAGY COOPERATES IN THE DEGRADATION
OF KEY MOLECULAR PLAYERS IN ALZHEIMER'’S DISEASE
PATRICIA BURGOS
(Universidad Austral de Chile, Valdivia, Chile; Centro de Biologia Celular y Biomedicina, Universidad San Sebastian, Santiago,
Chile; Center for Aging and Regeneration, Pontificia Universidad Catdlica de Chile, Santiago, Chile)
Department of Physiology, School of Medicine, Universidad Austral de Chile, Valdivia, Chile; Centro de Biologia Celular y Biome-
dicina, Universidad San Sebastian, Santiago, Chile; Center for Aging and Regeneration (CARE), Facultad de Ciencias Bioldgicas,
Pontificia Universidad Catolica de Chile, Santiago, Chile

Brain regions affected by Alzheimer’s disease display
well-recognized early neuropathological features in the
endo-lysosomal and autophagy systems of neurons,
including enlargement of endosomal compartments,
progressive accumulation of autophagic vacuoles, and
lysosomal dysfunction. Although the primary causes of
these disturbances are poorly understood, a growing
body of evidence suggests that the amyloid precursor

protein (APP) intracellular C-terminal fragment-p (C99),
generated by cleavage of APP by BACET1, is the earliest
initiator of synaptic plasticity and long-term memory im-
pairment. Herein we show that autophagosomes are key
organelles for maintaining intracellular C99 and BACEH1
levels, strongly indicating a direct relationship between
the endo-lysosomal protein degradation pathway and
autophagy.

FUSEXINS, A FAMILY OF SEXUAL, SOMATIC AND VIRAL CELL FUSION PROTEINS
PABLO S. AGUILAR
(Instituto de Investigaciones Biotecnolégicas “Dr. Rodolfo A. Ugalde”,
CONICET, Universidad Nacional de San Martin, Buenos Aires, Argentina)

Cell-cell fusion is essential for fertilization and sculpting

of bones, muscles, epidermis and placenta in different or-
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ganisms. However, the proteins that mediate membrane
fusion between cells have not yet been well-character-
ized and in some cases are still unknown. HAP2(GCS1)
are membrane glycoproteins essential for gamete fusion
in plants, Chlamydomonas, Plasmodium, Tetrahymena,
and Dictyostelium. To investigate whether HAP2 is not
only essential but also sufficient for cell-cell fusion, we
expressed the Arabidopsis sperm HAP2 in cultured baby
hamster kidney cells that normally do not fuse. We found
that HAP2 expression in these heterologous cells results
in the formation of multinucleate cells by cell-to-cell fu-
sion *. Genetic and cell biological analyses showed that
HAP2 has to be present in only one of the fusion partners
(usually the male gamete) 2°. However, we found that
when expressed in mammalian cells, Arabidopsis HAP2
is sufficient to fuse them only when expressed in both
fusing cells . Thus, HAP2-mediated plasma membrane
merger occurs via a bilateral zippering mechanism rem-
iniscent to intracellular fusions mediated by SNAREs,
atlastins and mitofusins. Furthermore, expression of
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HAP2 on the surface of pseudotyped vesicular stomatitis
virus results in virus-cell fusion only to cells that also ex-
press HAP2. Thus, we propose that, in addition to sperm
HAP2, a HAP2-like protein is needed in the egg for gam-
ete fusion. Structural modeling of the HAP2 protein fam-
ily predicts that it is homologous to class Il viral fusion
proteins (e.g. Zika, rubella and dengue) and the somatic
cell fusogen EFF-1 from C. elegans 2. Moreover, the
recently solved crystal structure of Chlamydomonas’
HAP2 demonstrates structural homology with EFF-1 and
class Il viral fusion proteins 3. We name this superfamily
FUSEXINS: FUSion proteins essential for sexual repro-
duction and EXoplasmic merger of plasma membranes.
Fusexins mediate enveloped virus entry into cells, sexu-
al reproduction, and somatic cell fusion. These proteins
share the same structure and function but use distinct
mechanisms to merge membranes. We hypothesize that
modern fusexins have existed since the dawn of eukar-
yotic cells.

REGULATION OF EXTRACELLULAR ATP IN HEALTH AND DISEASE
PABLO J. SCHWARZBAUM
(Instituto de Quimica y Fisico-Quimica Biologicas “Prof. Alejandro C. Paladini”, CONICET;
Facultad de Farmacia y Bioquimica, Universidad de Buenos Aires, Argentina)

Human red blood cells (rbcs) can release ATP when ex-
posed to adrenergic stimulation, mechanical deforma-
tion, cell adhesion, blood flow turbulence, hypoxia and
acidosis or, unspecifically, under conditions promoting
hemolysis.

Areduction of ATP release has been associated with type
Il diabetes and cystic fibrosis, while rbcs infection with
Plasmodium falciparum correlated with activated ATP re-
lease. Both, in physiological and pathological conditions,
the resulting extracellular ATP (ATPe), and its metabolic
products, can activate purinergic receptors which medi-
ate a wide variety of local and systemic responses, such
as changes in cell volume or intravascular pressure.
Irrespective of the nature of the stimuli, kinetics of ATPe
accumulation depends not only on ATP exit, but also on
ATPe hydrolysis by nucleotidases. This is because ATPe
concentration can be downregulated by ectonucleoti-
dases of intact rbcs, or by intracellular nucleotidases re-
leased to the extracellular space under hemolysis.
Candidate conduits for regulated —non lytic- ATP release
include several anionic channels and pore forming pro-
teins. In addition, bacterial toxins such as alpha hemoly-
sin (HIyA) were shown to activate ATP exit of rbcs, pre-
sumably by forming pores through which the nucleotide
transverses the plasma membrane.

HIyA is an exotoxin secreted by uropathogenic strains
of Escherichia coli, causing lysis of several mammalian
cells, including human rbcs. In vivo HIyA has been asso-
ciated with urinary tract infections and septicemia. HlyA
is secreted by bacteria in the intravascular milieu, where
it can bind to rbcs and other cells.

During this talk we will analyze ATPe regulation of rbcs

exposed to HIyA and analogs.

We made a quantitative estimate of ATPe kinetics, to-
gether with a description of the main processes con-
trolling HlyA-dependent ATP regulation of rbcs.

Our results show that, in rbcs:

- Exposure to HlyA produced a nonlinear and biphasic
increment of ATPe, caused by simultaneous lytic and non
lytic ATP release. The [ATPe] increase showed an acute
phase, mainly driven by non lytic ATP release, and a late
phase that is mostly dependent on lytic ATP release and
ATPe hydrolysis by nucleotidases.

- Moreover, HIlyA led to slight swelling and increased
sphericity, which was in part responsible for the observed
activation of ATP release.

- Both proHlya, the unacylated precursor of HlyA and
HlyA-GF(-), an HIyA mutant lacking the segment capable
of binding to rbcs glycophorin, showed little or negligible
ATP exit.

- Blockage of P2X receptors led to significant reduction
of HIyA induced hemolysis, causing downregulation of
ATPe kinetics.

Several experiments are under way to test other process-
es potentially affecting ATPe regulation of HIyA treated
rbcs. Among these are aggregability and deformability of
rbcs, intravascular pressure, and rbcs adhesion to en-
dothelial cells.

With grants from UBACYT (20020130100027BA), PICT
2014-0327, CONICET (PIP0459) y ECOS Sud (Fran-
cia)-MINCYT(Argentina) A15S01, PDTS-CIN 193.
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MOLECULAR CROSS-TALK IN OUTER RETINA; ANGIOCRINE FACTORS SECRETED BY CHOROIDAL
ENDOTHELIAL CELLS CONTROL OUTER RETINA-BLOOD

BARRIER AND CHOROID INFLAMMATORY RESPONSE
ENRIQUE RODRIGUEZ BOULAN
(Margaret Dyson Vision Research Institute, Weill Cornell Medicine, New York, USA)

The outer retina is composed of a layer of rods and
cones, collectively called photoreceptors (PR), closely
apposed to a layer of pigmented epithelial cells, the Ret-
inal Pigment Epithelium (RPE). Light is transduced by
photoreceptors into electric impulses that travel to spe-
cialized neurons in the inner retina and from there to the
brain. PR function is intimately dependent on key support
functions performed by the RPE, including its key role
as a selective Outer Retina-Blood Barrier (ORBB) be-
tween the retina and the underlying choroid circulation.
The RPE is separated from the underlying choroid cap-
illaries by Bruch’s membrane (BM), an elastin- and col-
lagen-rich basement membrane produced by RPE and
choroid. Recently, it has become clear that endothelial
cells (ECs) are tissue-specific and constitute instructive
niches that secrete key angiocrine factors that promote
parenchymal cell differentiation and tissue regeneration
(Rafii et al, Nature, 2016). To explore this hypothesis
in the eye, we purified ECs from developing and adult
mouse choroidal vasculature, as well as from neural ret-
ina, liver, lung and heart. In a recent study (Benedicto et
al, Nature Communications, 2017), we showed that adult
choroid ECs display a unique transcriptome enriched in
extracellular matrix-related transcripts and regulate RPE
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barrier function through angiocrine factors. Moreover, we
showed that EC-secreted factors control BM assembly,
which in turn is sensed by RPE integrin receptors and
transduced via small GTPases into changes in the mo-
lecular composition and function of RPE tight junctions.
Additional studies uncovered a novel Indian Hedgehog
(IHH)-dependent pathway in the choroid that may play
an important role in immune regulation of the retina. The
significance of our findings in the context of Age Related
Macular Degeneration, a major retinal blinding disease,
will be discussed. Supported by NIH grants, Research to
Prevent Blindness, Dyson Foundation and Starr Foun-
dation.

Rafii S, JM Butler and B-S Ding (2016) Angiocrine func-
tions of organ-specific endothelial cells. Nature 529:316-
325.

Benedicto |, Lehmann GL, Ginsberg M, Nolan DJ, Bareja

R, Elemento O, Salfati Z, Alam NM, Prusky GT, Llanos
P, Rabbany SY, Maminishkis A, Miller SS, Rafii S, Rod-
riguez-Boulan E. 2017. Concerted regulation of retinal
pigment epithelium basement membrane and barrier
function by angiocrine factors. Nature Communications
2017 8:15374.

THE HISTAMINE H, RECEPTOR: TRANSLATION OF PRECLINICAL MODELS TO CLINICAL EFFICACY
ROBIN L. THURMOND

Janssen Research & Development, LLC San Diego, CA USA

Histamine exerts its physiological activities via the acti-
vation of four receptors. All of these receptors have been
considered targets for the treatment of a variety of dis-
eases, with drugs acting at histamine H, and H, recep-
tor being available for many years. Ligands for the most
recently discovered receptor, the histamine H, receptor,
have just started to be tested in the clinic. The H, recep-
tor mediates chemotaxis and cytokine release of mast
cells, eosinophils, monocytes, dendritic cells and T cells.
In addition, histamine released from mast cells or from
other cell types can influence T cell polarization via acti-
vation of the H, receptor. The receptor also mediates T
cell activity in vivo and has a proinflammatory effect not
only in models of the innate immune response, but also
in models of asthma, dermatitis and arthritis. Extensive
medicinal chemistry and pharmacology efforts have led
to the development of modulators with excellent potency

and selectivity for the H, receptor. Two of these mole-
cules, toreforant and JNJ-39758979, have entered hu-
man testing. These compounds have been shown to be
anti-inflammatory in mouse models of dermatitis, asthma
and arthritis. In a mouse model of atopic dermatitis H,
receptor antagonists reduced skin edema, inflammation,
mast cell and eosinophil infiltration. This was accompa-
nied by a reduction in the levels of several cytokines and
chemokines in the skin. In addition to anti-inflammatory
effects there was also significantly inhibited the pruritus
exhibited in the model. These findings have translated
into clinical efficacy. A study assessed the safety and ef-
ficacy of JNJ-39758979 in patients with moderate atopic
dermatitis. Numerical improvements were observed in
the Eczema Area and Severity Index score at week 6
compared to baseline, but these changes did not reach
statistical significance. Nominally statistically significant
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symptomatic improvements were seen in patient-re-
ported itch severity and duration. In addition to atopic
dermatitis, H, receptor antagonists also have effects in
preclinical eosinophilic asthma models. Treatment with
H, receptor antagonists improved lung function, reduced
lung inflammation and eosinophilia as well as reduced in-
flammatory cytokines in the lung. In the clinic it has been
shown that JNJ-39758979 improved lung function in mild
to moderate eosinophilic asthma patients. H, receptors
are also involved in autoimmune diseases and H, recep-
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tor antagonists reduce symptoms in mouse arthritis mod-
els. Once again the preclinical results appear to predict
efficacy in human diseases as an early study with the
H, receptor antagonist toreforant showed a reduction in
sighs and symptom in patients with rheumatoid arthritis.
Although there is still much work to be done, there has
been much progress in using preclinical models to un-
derstand the physiological role of the H, receptor and the
translation of these findings into early success in clinical
studies.

CYSTIC FIBROSIS FROM LABORATORY TO CLINIC
MADELEINE ENNIS
Centre for Experimental Medicine, The Wellcome-Wolfson Building, School of Medicine, Dentistry and Biomedical Sciences,
Queens University Belfast, 97 Lisburn Road, Belfast, BT9 7BL UK
Email: m.ennis@qub.ac.uk

Cystic Fibrosis (CF) is an autosomal recessive disorder
affecting 1 in every 2500 live births in the UK. Although
most common in Caucasian individuals of Northern Eu-
ropean descent it can affect any ethnicity. The underly-
ing pathology of CF is a mutation in the gene coding for
the cystic fibrosis transmembrane conductance regulator
(CFTR), leading to altered expression and function of this
protein. Although many body systems are affected in-
cluding digestive, reproductive and pancreatic systems;
pulmonary disease, characterized by infective exacerba-
tions, bronchiectasis and increasing airway insufficiency
is the most serious manifestation of the disease pro-
cess, currently responsible for over 80% of CF deaths.
This first part of the talk will provide a background to the
pathophysiology of the disease.

The second part of the talk will concentrate on laboratory
methods to investigate airways disease in CF. Data will
be presented examining cell lines and isolated primary
airway epithelial cells. The prolonged and heightened
inflammatory response seen in CF is, in part, mediated

by a lack of intrinsic down-regulation of the proinflam-
matory NF-kB pathway. A20 [TNFa-induced protein 3
(TNFAIP3)] is a central negative regulator of NF-kB acti-
vation. We found that naturally occurring plant diterpenes
such as gibberellin could induce A20 and had anti-inflam-
matory effects in vitro. Using gene expression connectiv-
ity mapping we were able to identify existing drugs that
could induce A20 expression.

The final part of the talk will examine how using isolat-
ed primary airway epithelial cells were used to test novel
drugs used to correct the defect in CFTR i.e. to increase
the delivery and amount of functional CFTR protein at the
cell surface or to potentiate CFTR i.e. to increase chan-
nel activity of CFTR protein located at the cell surface.
Data from clinical trials with the CFTR corrector, Luma-
caftor; the potentiating drug, lvacaftor and the combined
treatment will be presented.

This talk will highlight the importance of close collabora-
tion between basic and clinical scientists to help alleviate
a chronic condition.

IMMUNOPHARMACOLOGICAL CHALLENGES AND OPPORTUNITIES
IN MODERN TARGETED THERAPEUTICS
KATERINA TILIGADA
Department of Pharmacology, Medical School, National & Kapodistrian Univestity of Athens, M. Asias 75, 11527 Athens, Greece —
Email: aityliga@med.uoa.gr

Drugs targeting immune pathways have been exploited
in the treatment of inflammatory, allergic and autoim-
mune disorders for more than 50 years. Over the last
two decades, the enormous interest of scientists in the
interface between pharmacology and immunology and
the rapid expansion of biotechnology made available in-
creasingly sophisticated clinically relevant immunophar-
macological interventions that are largely tailor-made to
specific patient populations. The currently growing field
of Immunopharmacology builds on the rapid progress in
immunology, and is paralleled by the growing number of
new classes of molecular-targeted therapies. The related

challenges and opportunities are reflected by the estab-
lishment of ImmuPhar, the new Immunopharmacology
section of the International Union of Pharmacology of Ba-
sic and Clinical Pharmacology (IUPHAR) (www.iuphar.
org/index.php/sections-subcoms/immunopharmacolo-
gy), and GtolmmuPdb, the Guide to Immunopharmacol-
ogy database (www.guidetoimmunopharmacology.org).

The novel products include small molecules and biolog-
ical agents. Compared to conventional pharmacother-
apy, they are designed to interact with specific targets
and to minimize or even eliminate adverse effects. This
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cutting-edge biomedical research promises to offer ef-
fective therapeutic approaches for an expanding range
of unmet medical needs. Among them, the emergence
of therapeutic monoclonal antibodies (mAbs) revolution-
ized the options for pathologies ranging from cancer, al-
lergies and autoimmune diseases to cardiovascular and
neuropsychiatric disorders. More recently, a major break-
through has occurred by targeting immunological check-
points that negative regulate the immune system and
play critical roles in self-tolerance, tissue protection and
autoimmunity prevention. The antibody-based immune
checkpoint inhibitors targeting the cytotoxic T-lympho-
cyte-associated protein 4 (CTLA4) and the programmed
cell death protein 1/programmed death-ligand 1 (PD-1/
PD-L1) pathway are in clinical development, thus form-
ing the foundation for a new era of immunotherapy. De-
spite the exponentially growing entry of mAbs and bio-
similars into the clinic, several limitations hamper their
wide exploitation in conditions characterized by complex
aetiology and multifaceted clinical manifestations. Im-
portantly, mAbs lack oral availability and can engender
cellular and humoral immune responses. The resulting
production of anti-drug antibodies (ADA) may neutralize
the therapeutic effects of the drug in vivo and/or alter its
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pharmacokinetic properties. Alternatively, low molecular
weight molecules remain an effective approach for im-
munomodulatory drug development and repurposing. By
controlling specific signalling pathways, small molecules
such as protein kinase inhibitors (PKIs) often potentiate
or replace mAbs in the therapeutic armamentarium. In
the case of PKIs, the choice of therapeutic target is cer-
tainly a critical issue. The characterization of the broad
spectrum of PKI-target interactions and off-target effects
is important to define not only the molecular basis of ac-
tion and of adverse drug reactions, but also the therapeu-
tic indications.

In conclusion, targeted immunotherapeutics are chang-
ing the landscape of Immunopharmacology. Despite the
success, the long-term clinical benefit of these agents
is still limited to a small subset of patients and indica-
tions. Interestingly, the idea of pan-modulators exhibiting
efficacy in multiple disorders seems incorrect, whereas
the generation of new immune-related toxicity profiles
requires specific management. Testing a novel concept
in this field is extremely complicated and expensive. Yet,
given the growing therapeutic impact of targeted immu-
notherapeutics, it is important to fully characterize their
properties and general management.

IMMUNE-ONCOLOGY: YESTERDAY, TODAY AND TOMORROW
DR. CARLOS SILVA.
Servicio de Oncologia Clinica, Hospital Britanico, CABA, Argentina

The immune system has the potential of destructing tu-
mors causing no damage to normal tissue and displaying
a long-term memory. In the last 30 years, immuno-on-
cology research has provided solid evidence that this
fact is true by a process known as immunosurveillance.
Immuno-Oncology studies the interface between oncolo-
gy and immunology and is a growing research area that
led to cancer immunotherapy: treatments that harness
and enhance the immune system against cancer. Immu-
notherapy represents the most promising new cancer
treatment approach since the development of the first
chemotherapies in the earlies 40s. Immunotherapy has
been an effective treatment for different types of cancer
but especially those that harbor a high rate of mutations
as melanoma and lung cancer. One of the advantages
of immunotherapy versus chemotherapy and radiation
is that side-effects are more tractable and many types
do not require treatment interruption. Side-effects are
usually related to stimulation of the immune system and
can vary from minor symptoms of inflammation to major
disruptions as autoimmune disorders. In addition, due
to the “immunological memory” cancer immunotherapy
overall response is often durable and some patients have
achieved cancer remission that can be maintained even
after treatment is completed.

A promising avenue of immunotherapy is the use of im-
mune checkpoint inhibitors. These novel drugs in gen-
eral are monoclonal blocking antibodies that targets

specific molecules that negatively regulates the immune
response. Thereof, by blocking inhibitory molecules or,
alternatively, activating stimulatory molecules, these
treatments are designed to unleash or enhance pre-ex-
isting anti-tumor immune responses. Several checkpoint
inhibitors, targeting multiple different checkpoints, are
already been approved for first line treatment and some
others are currently being tested in clinical trials.

For example, a very promising immunotherapy to the
treatment of metastatic melanoma and lung cancer is
the use of PD-1/PD-L1 checkpoint inhibitors. PD-1 is
found on activated lymphocytes and upon PD-L1 bind-
ing weakens the immune response. In March 2015, the
FDA approved the PD-1 checkpoint inhibitor nivolumab
(Opdivo®), made by Bristol-Myers Squibb, for the treat-
ment of advanced squamous NSCLC that has stopped
responding to chemotherapy. This approval was based
on results of a phase lll trial in which patients receiving
nivolumab lived, on average, 3.2 months longer than pa-
tients receiving standard chemotherapy. This translates
into a 40% reduced risk of death compared to standard
chemotherapy. In October 2015, the FDA expanded its
approval of nivolumab to include non-squamous NSCLC.
This approval was based on the results of a phase lll
trial that showed that patients who received nivolumab
lived an average of 12.2 months compared to 9.4 months
for those receiving standard chemotherapy. In addi-
tion, pembrolizumab (Keytruda®), a PD-1 checkpoint
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inhibitor made by Merck, was approved in October 2015
for patients with NSCLC. In a phase | clinical trial, about
22% of NSCLC tumors tested had PD-L1 expression
at a level of at least 50%. This subset of NSCLC had a
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response rate of 41%. However, whereas significant clin-
ical responses have been achieved in several patients,
others maintain only short-term and new checkpoint in-
hibitors are intensely being searched.SIMPOSIA VIl

IMMUNOLOGICAL PROCESSES UNDERLYING
THE SLOW ACQUISITION OF IMMUNITY TO BLOOD-STAGE MALARIA
DIANA HANSEN
(Infection and Immunity Division, The Walter and Eliza Hall Institute of Medical Research, Victoria, Australia)

Naturally acquired immunity to malaria develops only af-
ter many years of repeated exposure to Plasmodium par-
asites. Despite the key role that antibodies play in pro-
tection against malaria, the cellular processes underlying
the slow acquisition of immunity are unclear. Children
in high transmission settings that experience frequent
malaria clinical episodes are characterized by a delayed
development of parasite-specific memory B cells (MBC),
suggesting that the inflammatory factors contributing to
disease hinder these responses. We have recently ad-
dressed this hypothesis using a pre-clinical model of
severe malaria and found that the same inflammatory
pathways mediating disease syndromes impair germinal
centre (GC) responses and the development of MBC and
long-lived plasma cells required for antibody-mediated
control of parasitemia. To further define molecular mech-
anisms by which malaria-driven inflammation impairs the
induction of protective immunity, the development of GC

responses to P. berghei ANKA was examined in mice de-
ficient in the T helper 1-defining transcription factor T-bet.
Genetic deletion of T-bet significantly improved T follicu-
lar helper (Tfh) cell differentiation rates, which translated
in enhanced GC and parasite-specific antibody respons-
es to infection. Interestingly, malaria-driven T-bet expres-
sion not only affected the T cell compartment but also
directly influenced B cell function, as infection of T-bet"
fiCD23¢* mice revealed that intrinsic expression of T-bet
in mature B cells during infection influences the induc-
tion of humoral immunity by modulating the cellular dy-
namics of the GC reaction as well as the quality of the
parasite-specific antibody response. Thus, these data
suggest that inflammatory pathways mediated by T-bet in
response to symptomatic malaria negatively impact the
development of long-term humoral immunity by compro-
mising T cell help for antibody formation and by directly
influencing B cell activity.

ADAPTIVE IMMUNITY OF BACTERIA
KONSTANTIN SEVERINOV
(Waksman Institute, Rutgers University, New Brunswick, New Jersey, USA)

CRISPR-Cas is a common adaptive RNA-guided prokar-
yotic immunity mechanism that limits the spread of mo-
bile genetic elements such as phages and plasmids.
A CRISPR-Cas system is composed of two seemingly
independent modules. Cas proteins from the adaptation
module are responsible for recording prior encounters
with mobile genetic elements by incorporating fragments

of foreign DNA into CRISPR array. Small protective RNAs
generated after CRISPR array transcription are used by
the interference module Cas proteins to locate comple-
mentary nucleic acids and destroy them. | will discuss
how the activities and substrate preferences of these two
functional modules are tightly coordinated to provide effi-
cient defense against foreign DNA.

FROM SOIL TO CYTOSOL: THE PATHOGENIC TRANSITION OF THE ENVIRONMENTAL BACTERIUM
LISTERIA MONOCYTOGENES
NANCY FREITAG
(University of lllinois, College of Medicine at Chicago, Chicago, USA)

Listeria monocytogenes is an important agent of food-
borne infections and can cause serious invasive disease
with a high mortality in susceptible individuals. This
bacterium is a ubiquitous environmental organism that
can survive in the soil as a saprophyte, but which main-
tains an ability to invade and replicate within the cells
of humans and animals. While environmental microor-

ganisms are numerous, relatively few have the capacity
to cause human disease, thus we are interested in how
L. monocytogenes balances its life as an environmental
organism with the lifestyle of a human/animal pathogen.
Key to the ability of L. monocytogenes to transition to
life within mammalian cells is the regulated activity of a
transcriptional activator known as PrfA. PrfA is required
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for the activation of virulence gene expression within the
host and contributes to the physiological adaptation of L.
monocytogenes to the host cell environment. In addition
to regulating bacterial gene products required for host
cell invasion, intracellular growth and cell-to-cell spread,
PrfA regulates the expression of a bacterial pheromone
that enhances bacterial escape from host cell vacuoles
by enabling the bacterium to sense the confined space
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of the vacuole. PrfA also controls the expression of criti-
cal secretion chaperones that are required for the folding
and stabilization of bacterial virulence factors within the
host cell. Overall, our studies highlight the diversity of
mechanisms exploited by L. monocytogenes to enable
bacterial growth within highly diverse habitats ranging
from the soil to the cytosol of human cells.

IMPACT OF ANTIMICROBIAL ACTIVITY OF BACTERIAL PEPTIDES ON MULTI-DRUG RESISTANT PATH-

OGENS: EFFECT IN HUMAN AND VETERINARY MEDICINE
MONICA SPARO
(Universidad Nacional de La Plata, La Plata, Argentina)

Resistance to antibiotics has become a threat to glob-
al public health and is driving novel research into the
development of new antimicrobial drugs. Antimicrobial
peptides produced by different gram positive bacterial
strains, particularly lactic acid bacteria (lactobacilli, bi-
fidobacteria, lactococci, pediococci, enterococci), has
aroused growing interest in the light of the decreasing ef-
fectiveness of antimicrobials against severe human and
animal infections. Innovation is needed for the develop-
ment of new drugs and for combination therapies with
conventional antibiotics. By targeting different mecha-
nisms of resistance simultaneously, combination therapy
might help slow the emergence of resistance. These nov-
el antimicrobial compounds are commonly described as
small ribosomally synthesized peptides that are secreted
by bacteria and inhibit the growth of closely related spe-
cies; although some of them exhibit broad-spectrum in-
hibitory/bactericidal activity (Nisin, AP-CECT7121). Pep-
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tides function by inserting themselves into the plasma
membrane of target bacteria, forming pores and causing
lysis. In addition to their food-safety applications, these
peptides can be used effectively in treatment of human
and animal bacterial infections. Susceptible pathogens
include multi-drug-resistant bacteria as hospital methi-
cillin-resistant Staphylococcus aureus (H-MRSA), com-
munity methicillin-resistant Staph. aureus (Co-MRSA),
Staph. pseudointermedius, high level vancomycin-re-
sistant Enterococcus (VRE) strains and other patho-
gens resilient to treatment as Listeria monocytogenes,
Streptococcus agalactiae and anaerobic spore-forming
bacteria (Clostridium spp.). Advantage of these bacteri-
al peptides: diverse repertoire, target specific, food-safe
grade substances, synergy with and reduce cytotoxicity
of antibiotics. However their main weakness: potential for
resistance development and sensitive to proteolysis.

NOW YOU SEE ME, NOW YOU DON'T! SELECTION STRATEGIES EMPLOYED
BY THE OOCYTE TO BE CORRECTLY FERTILIZED
HECTOR A. GUIDOBALDI
(Instituto de Investigaciones Bioldgicas y Tecnolégicas, CONICET, Facultad de Ciencias Exactas,
Fisicas y Naturales, Universidad Nacional de Cérdoba, Cérdoba, Argentina)

Polyspermy is the fusion of two or more spermatozoa
with the same oocyte. In some organisms, like birds, it
is necessary for a normal fertilization and embryo de-
velopment, and it is known as physiological polyspermy.
However, in many taxa, including mammal’s polyspermy
results in the death of the embryo, and is called patho-
logical. From an evolutionary point of view, the latter is
expensive for females since: i) it reduces the fitness by
the loss of viable embryos, ii) the energy investment des-
tined to block the polyspermy could be invested in pro-
ducing more oocytes, and iii) it can prevent fertilization
if the mechanism of blocking is too efficient. Hence fe-
males will be under a selection pressure to optimize their
response mechanism to reduce the risk of polyspermy.

Meanwhile, males compete with others in a race for fer-
tilization. And the selection pressure, promotes the pro-
duction of many spermatozoa highly efficient to fertilize
the oocyte. Being, the pathological polyspermy a collat-
eral damage of that sperm competition. In this context
of gender conflicts, communication between gametes,
mediated by chemotaxis, arises as a coordinating mech-
anism that could reconcile the differences of interests be-
tween males and females. In the 90’s it was discovered
that mammalian spermatozoa could be attracted by sub-
stances released during ovulation. The characterization
of the sperm chemoattraction mechanism showed that
only a subpopulation of capacitated spermatozoa (those
in optimum physiological conditions for fertilization) could
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be chemoattracted by substances released by cumu-
lus cells that surrounds the oocyte (like progesterone or
CRISP1). These substances, can diffuse passively along
the cumulus and beyond, forming a concentration gradi-
ent of attractant that orients the spermatozoa inside the
oviduct towards the oocyte. However, once fertilization
occurs, this attraction system remains active keeping the
oocyte “visible” for those spermatozoa seeking to ferti-
lize. Up to date, the polyspermy blocking mechanisms
characterized in mammals (removal of binding proteins
or mechanical blockage at the level of the zona pellucida)
take several minutes to hours to be effective, and there is
no rapid blockage mechanism characterized yet. Recent-
ly, we have discovered that capacitated spermatozoa
can be chemorepelled, also by a progesterone concen-
tration gradient but in the presence of zinc in the culture
medium. This is an interesting discovery, since the oo-
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cyte stores zinc in micro-vesicles next to the plasmatic
membrane. And, immediately after fertilization, zinc is
released outside of the oocyte by exocytosis. Hence, the
zinc released could convert the progesterone attraction
gradient into a repulsion one to “hide” the oocyte from the
sight of the capacitated spermatozoa and reorient them
away from the fertilized oocyte. Then, the combination
of chemoattraction and chemorepulsion, would allow to
regulate the fertilization compensating the interests of
both genders. Chemoattraction would allow sperm com-
petition, but once fertilized the oocyte, chemorepulsion
could discourage it immediately, preserving the normal
development of the embryo. The combination of both
mechanisms, optimizes the energy invested by the oo-
cyte to blockade the polyspermy and guarantees the nor-
mal fertilization.

SPERMATIC ALTERATIONS AS MARKERS OF HYPERCHOLESTEROLEMIA

AND THEIR IMPROVEMENT WITH OLIVE OIL CONSUMPTION
MIGUEL FORNES
(Instituto de Histologia y Embriologia “Dr. Mario H. Burgos”, Universidad Nacional de Cuyo, Mendoza, Argentina)

Grease- enriched food is associated to hypercholes-
terolemia. But, a slight reduction of fat linked to virgin
olive oil (VOO) ingestion is enough to decrease diet-in-
duced hypercholesterolemia. Moreover, the seminal and
sperm parameters altered under hypercholesterolemic
environment were also recovered by VOO. Cholesterol
is a key molecule in sperm life because it is involved in
several steps of sperm physiology: sperm capacitation,
acrosomal reaction among others less recognized. In
this sense, an increment in sperm membrane cholesterol
would not be strange to interfere with the process, pro-
moting a decrease in: p-Y protein (capacitation marker)
and acrosomal index induced by progesterone. Both
parameters are also accompanied by teratozoospermia
and a reduced sperm cell number in semen. The last det-
rimental effects of high cholesterol could be attributable
to defects at seminiferous tubules, low efficient of the
spermatogenetic epithelium and failed spermiogenesis.
In morphological detailed analysis it was observed that

manchete/acroplaxoma arrangement was disrupted. The
acrosomal and nuclear rings normally are pulled down,
toward the implantational site of flagellum, by the man-
chette, a specific tridimensional microtubule complex.
Under grease food intake, these structures were asym-
metric generating abnormal sperm head and flagella im-
plantation out of the central sperm axis. Furthermore, mi-
crotubules and actin filaments, that normally co localize
during sperm conformation, does not match under high
serum cholesterol. Interestingly, VOO incorporated to
diet promotes a re-colocalization and normal sperm de-
velopment. Itis also observed that apoptotic cells appear
in seminiferous tubules, as well as uncorrelated sper-
matogonial and spermatocyte cells frequency; any of
them would contribute to explain the tubular decreased
efficiency. Fortunately, VOO added to a grease diet re-
covers the normal spermatogenetic way in adult rabbits
promoting normal sperm parameters.

MORPHOLOGICAL AND FUNCTIONAL STUDY OF LEPTODACTYLUS CHAQUENSIS TESTIS
LUCRECIA IRUZUBIETA
(Facultad de Bioquimica, Quimica y Farmacia, Universidad Nacional de Tucuman, Tucuman, Argentina)

Leptodactylus chaquensis is an anuran amphibian be-
longing to the family Leptodactylidae and in our country
it is considered as an autochthonous species of the re-
gions of the NOA and NEA. In recent years a marked de-
cline in Leptodactylus chaquensis populations has been
observed. For this reason, the need arises to implement
conservation techniques that consider as main actions
the controlled breeding in captivity of the species at risk,
with subsequent reinsertion of specimens to their natural
habitat. In order to develop these actions, it is important

to know the reproductive biology of these species, which
in the case of Leptodactylus chaquensis is very limited.
Taking into account these antecedents in this presenta-
tion some morphological and functional aspects of the
testis of this species of regional importance it will be com-
ment.

The analysis by optical and ultrastructural microscopy
indicates that the histo-architecture of the gonads of Lep-
todactylus chaquensis shows characteristics similar to
that of other anuran amphibians and the observations at
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the level of transmission electron microscopy, allowed to
postulate a diagrammatic sperm scheme.

In the testes of this species, apoptosis was observed as
a physiological process, with a higher percentage of oc-
currence during the reproductive period. An interesting
finding was the presence of this type of programmed
death in some Sertoli cells with sperm anchored to their
cytoplasm, which led us to suggest that this could be an
alternative spermiation mechanism.

For the first time in amphibians the presence of Ca?,
calbindin - 28KD and calmodulin could be determined in
Sertoli cells, germ cells and gametes indicating the im-
portance of the cation and its homeostasis, at the cellular
level, in different physiological processes of the gonad.
Thus, in germline cells the cation would be involved in
cell growth and differentiation, whereas in the sperm,
Ca* -ATPase activity localized in the acrosomal mem-
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branes, associated with Ca?* deposits in the acrosomal
vesicle would represent a cation storage system, thus
avoiding a premature acrosomal reaction. To corroborate
this finding, the biological tests allowed determining that
the sperm treatment with 2mM CacCl, induces the acroso-
mal reaction effectively.

When studying endocrine regulation of gonadal func-
tion, it was determined that FSH, LH and hCG induce
spermiation and secretion of steroid hormones in a dose
and time dependent manner. FSH is more effective as
inducer of spermiation, whereas LH is more effective in
stimulating the secretion of steroid hormones.

Overall, both morphological and functional results ob-
tained under our experimental conditions, allow us to
suggest that Leptodactylus chaquensis would be consid-
ered a species with a potentially continuous reproductive
cycle.

ENVIRONMENTAL FACTORS AND THEIR EFFECTS ON MALE REPRODUCTION
CECILIA PAPARELLA
(Facultad de Ciencias Bioquimicas y Farmacéuticas, Universidad Nacional de Rosario, Rosario, Argentina)

A significant deterioration of male reproductive health
has been observed in the last decades. Occupational ex-
posure to toxic substances and environmental contami-
nants (heavy metals, solvents, agrochemicals, and even
heat sources) has been identified as one of the possible
causes. These chemical compounds, whether natural or
synthetic, affect the male hypothalamic-hypophyseal-go-
nadal axis or spermatogenesis directly, resulting in an
alteration of the seminal canal. The main routes of en-
try of these toxic substances into the body are inhala-
tion and absorption. Occupational exposure affects the
reproductive system, and the resulting damage depends
on the length of time of exposure, the concentration of
the contaminant in the environment, the protection/safety
measures in place, and individual susceptibility. Many of
these compounds are known endocrine disrupting chem-
icals (EDC). They mimic natural hormones, and interfere
with endocrine homeostasis by altering the estrogen-an-
drogen-thyroid hormone balance during growth and in
future generations. Alterations in different reproductive
parameters associated with intrauterine exposure to
EDC have been observed in both men and women. The
mechanism of transgenerational transmission involves
non-genomic modifications in germ cells, changes in
DNA methylation or changes in histone acetylation. Al-
terations in spermatic structures involved in sperm vi-
ability and fecundity, such as sperm morphology, DNA
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integrity, chromatin condensation, and sperm membrane
functionality, have been observed in men occupationally
exposed to solvents. Agrochemicals (pesticides and fer-
tilizers) interfere with the sperm synthesis and maturation
processes. Subjects exposed to these toxic substances
show a decrease in sperm concentration and in the per-
centage of progressive motile spermatozoa, and an in-
crease in germ cell concentration and in morphologically
abnormal spermatozoa. In addition, occupational expo-
sure to high temperature sources (as occurs with bakers,
cooks, welders, and steel workers) or prolonged expo-
sure of the testes to body temperature (as is the case of
bus/truck/taxi drivers and cyclists who remain seated for
many hours a day) disturb the synchronous development
of the spermatogenic cycle. Seminal analysis shows an
increase in germ cell concentration and elevated sperm
DNA fragmentation, affecting male reproductive function.
Workers exposed to the aforementioned environmental
factors are at increased risk of male infertility. The effects
of exposure to environmental factors must be evaluated
when analyzing male fertility in couples with unexplained
infertility. The use of many these toxic substances is cur-
rently forbidden in some countries. However, it is neces-
sary to implement strict public health policies aiming to
control the use and risk of exposure to these chemicals,
in order to reduce their deleterious effect on male repro-
ductive function.

EFFECT OF LIPID-PACKING AND MEMBRANE CURVATURE ON PROTEIN MEMBRANE INTERACTIONS
ERNESTO AMBROGGIO
(Centro de Investigaciones en Quimica Biolégica de Cérdoba, CONICET; Facultad de Ciencias Quimicas, Universidad Nacional
de Cérdoba, Cdérdoba, Argentina)
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The understanding of how membrane physics control
biological processes in cells is a key step to better com-
prehend biology. One aspect is how lipid packing and
membrane curvature dictates the rules for lipid/protein
interactions and/or protein sorting. Here, and based on
previous, | will introduce two different cases of how this
physical principles could modulate the association and
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trafficking of proteins: 1-how lipid packing and membrane
curvature, together with membrane order, may impact
on the sorting of transmembrane SNARE proteins that
reach the golgi and are further transported to the plasma
membraen; 2-how in-situ phospholipase activity induces
lipid-packing defects that are “sensed” by ALPS, the am-
phipatic lipid packing sensor motif of ArfGAP1.

HAMPERING THE INACTIVATION OF THE IMMUNOMODULATORY PROTEIN GALECTIN-1
IN INFLAMMATORY MICROENVIRONMENTS
SANTIAGO DI LELLA
(Instituto de Quimica Biolégica-Ciencias Exactas y Naturales, CONICET; Facultad de Ciencias Exactas y Naturales,
Universidad de Buenos Aires, Buenos Aires, Argentina)

In the past decade, significant efforts have been made to
delineate the intracellular and extracellular functions of
galectins, multifunctional proteins capable of monitoring
glycan changes during fundamental biological processes.
Their widely conserved structures, exquisite, although in
some cases promiscuous, carbohydrate specificity, and
their ability to modulate a variety of biological processes
have captivated a broad range of scientists from different
disciplines. However, despite considerable efforts in dis-
secting the functions of these glycan-binding proteins, it
is still not clear how structural and biochemical aspects
of these proteins can influence their biological activities.
Galectin-1, a proto-type member of the galectin family
displays at a glance a structure that appears to be quite
simple, although a few peculiarities make it highly versa-
tile. Firstly, even thought its binding domain is a mono-
mer, a subtle homodimerization equilibrium at physiologic
concentrations is critical to modulate its biological activ-
ity. Moreover, the complex kinetics and thermodynamic

equilibria critically govern the function and signaling of
this lectin by allowing interactions with a preferential set
of glycosylated receptors. Furthermore, the presence of
some key amino acid residues, such as an unusual num-
ber of cysteine residues or a few environmental sensor
residues, appears to govern key properties of galectin-1
functional activity.

We have studied structural and chemical determinants of
the galectin-1 protein that in a precise and subtle man-
ner modulate its biological function, by combining exper-
imental and computational approaches. Particularly, in-
activation of the protein due to specific physico-chemical
conditions present in inflammatory microenvironments
will be discussed. We aim to integrate structural, bio-
chemical, and functional aspects of this critical carbohy-
drate-binding protein and will discuss their implications in
physiologic and pathologic settings with the ultimate goal
of designing potential galectin-based therapeutic agents.

X-RAY PROTEIN CRYSTALLOGRAPHY AS A TOOL
FOR THE STUDY OF BACTERIAL VIRULENCE FACTORS
MARIA NATALIA LISA
(Laboratorio de Microbiologia Molecular y Estructural, Instituto Pasteur de Montevideo, Montevideo, Uruguay)

Cells use signal transduction to sense the environment
and regulate central processes in response to environ-
mental stimuli. Reversible protein phosphorylation has
evolved as a ubiquitous molecular mechanism of protein
regulation. Indeed, the flow of information from the out-
side to the inside of bacterial cells is largely directed by
histidine (His) kinases in two component systems and by
eukaryotic-like protein kinases. Work in Mycobacterium
tuberculosis (Mtb) reinforces the idea that phosphoryla-
tion on serine (Ser), threonine (Thr) and tyrosine (Tyr)
is central to bacterial physiology and pathogenesis, and
that the corresponding phospho-systems share similar-
ities to those in eukaryotes (Sherman and Grundner,
2014, Mol Microbiol). However, as novel functions and
components of bacterial O-phosphorylation are identi-

fied, distinct differences between pro- and eukaryotic
phospho-signaling systems become apparent, revealing
specific protein:protein interfaces that could be exploited
for the development of selective drugs with unconven-
tional modes of action. In this talk | am going to present
recent advances in the understanding of the signal trans-
duction pathway involving PknG (O’Hare et al, 2008, Mol
Microbiol), a unique multi-domain Ser/Thr protein kinase
(Scherr et al, 2007, PNAS; Lisa et al, 2015, Structure)
that senses amino acid availability to control metabolism
and virulence of Mtb (Rieck et al, 2017, Plos Pathogens),
and which has a conserved function in amino acid home-
ostasis amongst the Actinobacteria (Cowley et al, 2004
Mol Microbiol; Niebisch et al, 2006, J Biol Chem).

SUSTAINED MECHANICAL STRESS ALTERS THE DYNAMICS AND MOLECULAR RESPONSE OF FOCAL
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ADHESIONS IN MAMMARY EPITHELIAL CELLS
LORENA SIGAUT
(Instituto de Fisica de Buenos Aires, CONICET, Facultad de Ciencias Exactas y Naturales,
Universidad de Buenos Aires, Buenos Aires, Argentina)

Cells are constantly subject to different external mechan-
ical stimuli under normal physiological conditions. Cellu-
lar response and adaptation to these mechanical stimuli
are crucial in cellular functions and processes!. Many of
the biological responses to external forces are originat-
ed in specialized structures, focal adhesions, which me-
chanically connect cells with the extracellular matrix via
integrin membrane receptors. Focal adhesions are large,
transient multiprotein complexes, their formation, devel-
opment and disassembly are force-dependent?. Charac-
terizing how these structures dynamically respond in the
presence of a mechanical stimulus is essential for un-
derstanding different processes, such as cell adhesion,
migration, motility and proliferation.

In this work, we explored the changes generated in the
dynamics of focal adhesions, in HC11 non-tumorigenic
mouse mammary epithelial cells, in response to a glob-
al external mechanical stimulation that resembles the
physiological stimuli to which these cells are subject-
ed. To perform controlled and reproducible mechanical
stimulus we use a mechanical stretching device® that
allows sustained equibiaxial stretching of an elastic sili-
con membrane in which cells are grown, while evaluating
the cell-responses by different fluorescence microscopy
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techniques. We were able to follow focal adhesion dy-
namics during stretching experiments, by imaging living
cells expressing fluorescently tagged proteins, observ-
ing an enhanced persistency of focal adhesions as well
as an increase in their size. At a molecular level, we
explored the effect of external equibiaxial strain on two
adhesion proteins postulated as mechanosensors: zyxin
and vinculin. We found that increasing normal strain in
HC11 living cells, not only induce focal adhesions per-
sistency together with an increase in their size, but also
raises molecular tension across the protein vinculin with-
in focal adhesions and significantly decreases dissocia-
tion rates of zyxin from the focal adhesion complexes.
Although mechanoresponses of zyxin and vinculin have
been widely studied, the influence of a direct mechanical
change of the substrate on these proteins at a molecular
level has not been established before.

References: 1- Horton E.R. et al. J Cell Sci. 2016, 129
(22): 4159; Marti A. et al. Eur J Cell Biol 1997, 73(2):158;
2- Wolfenson H. et al. Cell Motil. Cytoskeleton 2009, 66:
1017. Horton et al. J Cell Sci. 2016,129 (22): 4159. 3-
Adapted from: Quaglino A. et al. BMC Cell Biol. 2009, 10:
55 and Lee A.A,, et al. Am. J. Physiol. 1996, 271: C1400.
Acknowledgments: UBA, CONICET, ANPCyT.

THE GENETIC BASIS OF DIFFUSE LARGE B CELL LYMPHOMA
LAURA PASQUALUCCI
(Pathology and Cell Biology, Columbia University, New York, USA)

Diffuse large B cell lymphoma (DLBCL), the most com-
mon subtype of B cell lymphoma in adults, is a molecu-
larly and phenotypically heterogeneous disease that aris-
es from the malignant transformation of B cells arrested
at different stages within the germinal center (GC). Over
the past decade, considerable progress has been made
in our understanding of the molecular pathogenesis of
these tumors, owing to the rapid expansion of genomic
technologies that allowed us to interrogate the genome/
transcriptome of the cancer cell in a comprehensive and
unbiased fashion. These studies revealed that DLBCL is
characterized by significant genomic complexity, harbor-
ing on average 50-100 somatic point mutations and copy
number aberrations per case; they also uncovered mul-
tiple previously unappreciated genes/pathways that are
disrupted by genetic alterations in this disease and may
contribute to tumor initiation and expansion. Interest-
ingly, many such lesions hijack transcriptional networks
and biological programs that play key roles during the

normal GC reaction, where they need to be dynamically
and tightly controlled. This wealth of new information led
to our current view of the DLBCL genomic landscape,
which includes i) alterations that are shared across the
two main “cell-of-origin” subtypes of the disease [i.e. the
germinal center-like (GCB) DLBCL and the activated B
cell-like (ABC) DLBCL]; these involve perturbation of his-
tone/chromatin modifying genes, deregulation of BCL6
activity through multiple mechanisms, and evasion from
immune surveillance mechanisms (by loss of B2M/HLA-I
and CD58); and ii) lesions that are preferentially or spe-
cifically associated with GCB-DLBCL and ABC-DLBCL,
indicating that these two subtypes utilize distinct onco-
genic pathways.

Among the newly identified “shared” lesions, inac-
tivating mutations in epigenetic modifier genes, includ-
ing the methyltransferase CREBBP and the acetyltrans-
ferase KMT2D, emerged as the most common events in
DLBCL, suggesting a central role for epigenetic dysreg-
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ulation in the malignant transformation process. Inter-
estingly, mutations of these two genes represent early
events during the history of tumor clonal evolution, sug-
gesting an early role in lymphomagenesis. In vivo, loss of
KMT2D or CREBBP synergizes with BCL2 deregulation
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to promote tumor development, documenting their role
as tumor suppressor genes. Collectively, these findings
have provided a molecular framework for the develop-
ment of therapeutic regimens that may target specific
oncogenic addictions in a precision medicine approach.

TARGETING NUCLEAR TRAFFICKING: THE WAY OUT
LEANDRO CERCHIETTI
(Weill Cornell Medicine, Cornell University, New York, USA)

The nuclear pore complex is best known for its primary
function as the key regulator of molecular traffic between
the cytoplasm and the nucleus, however this structure is
also an important regulator of gene expression by coor-
dinating the delivery of genetic material to the cytoplas-
mic protein synthesis machinery. Transport of almost all
macromolecules into and out of the nucleus is achieved
through a common active mechanism that requires the
assistance of soluble nuclear transport factors (NTFs)
and transport signals, which together form the “soluble
phase” of nuclear transport. Most NTFs belong to the
karyopherin family of proteins. Exportin 1 (XPO1) is a
conserved and well-characterized karyopherin exporting
protein that binds and exports more than 200 proteins
from the nucleus to the cytoplasm. XPO1 binds its car-
go in the nucleus via the canonical leucine-rich nuclear
export signal domain. The complex is then translocat-
ed through the nuclear pore complex in the cytoplasm
where the cargo is released from XPO1. Since the func-
tion of several classes of proteins is highly affected by
their intracellular localization, XPO1 is often considered
a housekeeping gene whose exporting activity regulates
multiple functions in normal cells. However, our group

found that XPO1 is frequently amplified and overex-
pressed in aggressive B-cell ymphomas that are refrac-
tory to treatment. Solid tumors and leukemia cells also
overexpress XPO1, prompting the development of XPO1
inhibitors as anti-neoplastic agents. The observation that
XPO1 inhibitors can be safely used in the clinical setting
indicates that cancer cells are more dependent on XPO1
exporting activity for proliferation and survival than nor-
mal cells. Although the general consensus is that XPO1
inhibitors exerts its anti-neoplastic function by affecting
the nuclear localization of key oncosuppressors proteins,
we have reported that a key mechanism by which XPO1
inhibitors kill cancer cells is related to the nuclear entrap-
ment of a sub-set of proteins that binds mRNA, among
which elF4E. As a consequence, XPO1 inhibition reduc-
es the delivery of a sub-group of mRNAs to the cytoplas-
mic protein synthesis machinery decreasing the expres-
sion of a sub-group of oncoproteins that are essential for
cancer cell survival. In this presentation, | will discuss the
mechanisms employed by XPO1 to selectively regulate
the expression of oncogenes and how this has been ther-
apeutically capitalized towards precision oncohematolo-

gy goals.

DECOUPLING THE PROTEOME FROM THE TRANSCRIPTOME:

THE STORY OF THE EUKARYOTIC TRANSLATION INITIATION FACTOR EIF4E
KATHERINE BORDEN
(Department of Pathology and Cell Biology, Faculty of Medicine, Université de Montréal, Montréal, Canada)

Recent advances in cancer research have focussed on
genome and transcriptomic understanding of cancer.
However. global proteomics studies reveal that the tran-
scriptome does not always reflect the proteome. A major
question arises: how is the proteome decoupled from the
transcriptome? Indeed, alterations in mRNA metabolism
at the mRNA export, mRNA processing or translation lev-
els can all contribute to increased protein expression in
the absence of increased transcription. The eukaryotic
translation initiation factor elF4E is a prime example of
such regulation. elF4E is an oncoprotein that plays mul-
tiple roles in RNA processing driving the conversion of

transcripts to protein without altering transcript levels.
elF4E drives the mRNA export and translation of estab-
lished oncogenic drivers including c-Myc, MCI1, BCLS,
hDM2 etc. Indeed, elF4E regulates about 3500 tran-
scripts at the mRNA export level many of them involved
in functionally related roles. In this way, elF4E can coor-
dinately drive oncogenic networks. elF4E is elevated in
many human cancers including Acute Myeloid Leukemia
(AML). Our studies provide mechanistic insights into
elF4E’s biochemical activities and our clinical studies
demonstrate that targeting elF4E in AML patients leads
to responses.

THERAPEUTIC TARGETING OF LEUKEMIA STEM CELLS
MONICA GUZMAN
(Weill Cornell Medicine, Cornell University, New York, USA)
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The majority of patients with acute myelogenous leu-
kemia (AML) die from their disease. Despite that most
patients can achieve remission after initial induction
therapy, most of them will relapse. Relapse is thought
to be the result of ineffective ablation of a population
of leukemia cells that are known as leukemia stem cells
(LSCs). Elevated levels of LSCs (defined by immunophe-
notype) at diagnosis are predictive of minimal residual
disease (MRD) which, in turn, predicts leukemic relapse,
even after myeloablative stem cell transplantation. Thus,
in order to improve AML therapy, it is critical to identify
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therapeutic strategies that effectively eliminate LSCs.
We have demonstrated that LSCs possess unique mo-
lecular features that distinguish them from their normal
hematopoietic stem cells (HSCs) and that such can be
exploited to selectively eliminate LSCs without harming
HSCs. We have identified novel therapeutic strategies
to selectively target LSCs without harming HSCs. Such
strategies include compounds derived from natural
products, nanoparticles and chimeric antigen receptor
T cells.

CELL SIGNALING: UBIQUITIN AND AUTOPHAGY IN HEALTH AND DISEASE

Chairs: Pablo wapner and Mario Rossi

STRUCTURAL AND FUNCTIONAL PLASTICITY OF MYOSIN V
SIMONA POLO
(Fondazione lstituto di Oncologia Molecolare, Milano, Italy)

In the last few years, the contribution of alternative
splicing in human disease has been widely recognised.
Unbalanced expression of splicing variants or failure to
properly express the correct isoform is undoubtedly part
of cancer cell biology. We recently studied alternative
splicing of myosin VI, a motor protein with unique func-
tional properties, to find that myosin VI isoforms have
mutually exclusive interactors and adopt different confor-
mations (Wollscheid et al. NSMB 2016). Our structural
and functional data pointed to an isoform-specific regu-
latory helix, named a2-linker that acts like a molecular
switch, assigning myosin VI to distinct endocytic (myosin
Vi) or migratory (myosin VI ) functional roles. This
finding is relevant to ovarian cancer, where alternative
myosin VI splicing is aberrantly regulated, and exon skip-
ping dictates cell addiction to myosin VI, for tumour cell
migration (Wollscheid et al. NSMB 2016).

Interestingly, an isoform switch occurs during epithelial
polarization and determines the selective expression of
myosin VI~ Indeed, we observed that epithelial cells
expressing both isoforms switch on/off their expression
according to the culture conditions. In sparse condi-
tions, lung adenocarcinoma cells (A549) and colorectal
adenocarcinoma cells (Caco2) express predominantly
myosin VI (that functions in cell migration) but they
switch to an almost exclusive expression of myosin VI

long.

(with endocytic functions) upon reaching confluency and
a fully polarized epithelial architecture. This process is
reversible as both cell lines switch back to myosin VI
once disaggregated and grown in sparse conditions.
This isoform switch mimics the epithelial to mesenchy-
mal transition (EMT) process that leads to the positive
selection of myosin VI |, observed in primary ovarian
cancer cells and it represents an informative and simple
cellular model to study AS regulation at the endogenous
level. We are currently identifying and characterizing
common splicing-regulated events that occur during the
establishment of a fully polarized epithelial architecture
and the responsible alternative spicing regulators, which
are possibly deregulated during cancer alternative splic-
ing reprogramming.

We also found that myosin VI depletion in non-tumoral
cells ("nTERT-RPE1 and BJ-5ta) leads to impairment in
cell proliferation, caused by a cell-cycle arrest in GO/G1,
followed by senescence. This block in cell cycle progres-
sion is due to the activation of the p53-p21 axis which
occurs independently from DNA damage and might be
triggered by the centrosome surveillance pathway. In-
deed, myosin VI depletion leads to several centrosomal
defects, namely centriole amplification, separation and
random orientation. Recent results will be presented.

CULLIN-RING UBIQUITIN LIGASES: FROM SIGNALING TO DISEASE
DANIELE GUARDAVACCARO
(Utrecht University, Utrecht, The Netherlands)

Research in our laboratory focuses on studying the mo-
lecular mechanisms through which the ubiquitin system
controls fundamental cellular processes and under-
standing how deregulation of this network leads to hu-
man disease. We are especially interested in the role of
Cullin-RING complexes, the largest class of E3 ubiqui-

tin ligases in eukaryotes. Cullin-RING ubiquitin ligases
(CRLs) share a common catalytic core consisting of a
Cullin scaffold and a RING protein which functions as the
docking site for ubiquitin conjugating enzymes. The cat-
alytic core of CRL assembles with numerous substrate
receptors, which target specific substrates for ubiquityla-
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tion. Due to the great diversity of their substrate receptor
subunits, over 350 distinct CRLs are present in eukary-
otic cells, establishing these enzymes as major media-
tors of ubiquitin conjugation and key regulators of a wide
array of biological processes. Despite their importance,
our knowledge of the biological functions, mechanism
of action, regulation and physiological partners for most
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CRLs remains poor. Moreover, the majority of CRLs re-
mains with no established substrates. Therefore, the ma-
jor goal of our research program is to study the functions
of orphan CRLs and systematically identify their biolog-
ically significant substrates as well as investigate how
deregulation of CRL-mediated ubiquitylation contributes
to pathogenesis.

AUTOPHAGY AND PATHOGEN-CONTAINING COMPARTMENTS:
SIGNALING TO CONTROL LIFE AND DEATH
MARIA ISABEL COLOMBO
(Instituto de Histologia y Embriologia “Dr. Mario Burgos”, CONICET, Universidad Nacional de Cuyo, Mendoza, Argentina)

Intracellular pathogens use sophisticated mechanisms to
overcome host cell defenses and replicate successfully.
Autophagy, a self-degradative process, is a critical cell
defense mechanism against invading microorganisms,
but certain bacteria avoid or actively subvert autophagy
to promote their own replication. We have previously
demonstrated that autophagy plays a very important role
against Mycobacterium tuberculosis. During infection
M. tuberculosis secrets proteins to evade host cell de-
fense mechanisms. Two of these proteins CFP-10 and
the hemolysin ESAT-6, encoded by the region of differ-
entiation 1(RD1), are key in mycobacteria pathogenesis.
We have previously shown that M. marinum-containing
phagosomes are decorated with the autophagic protein
LC3. However, this recruitment was not observed in cells
infected with M. marinum deleted for RD1, indicating that
this region is critical for autophagy targeting. Likewise
our studies indicate that ESAT-6 is critical for autophagy
recognition of M. tuberculosis. As expected, GFP-LC3
was recruited to phagosomes containing M. tuberculo-
sis wt but not the AESAT-6 deletion mutant. These and
other evidences indicate that M. tuberculosis damages
the membrane of the mycobacterium-containing phago-
some.

Coxiella burnetii, the etiologic agent of Q fever, is a
Gram-negative obligate intracellular bacterium that de-
velops a large Coxiella replicative vacuole (CRV) that
has late endosome-lysosome characteristics with au-

tophagic features (i.e. LC3 recruitment). Indeed, auto-
phagy activation favors bacteria replication. Our present
results demonstrate for the first time, that in a population
of Coxiella-containing vacuoles the CRV membrane is
damaged and, as a consequence, the CRV loses tran-
siently its acidic pH. We propose that the autophagic
pathway favors Coxiella infection by contributing to the
repair of the damaged replicative compartment.
Staphylococcus aureus is a microorganism that causes
serious infectious processes in humans. After internal-
ization, this pathogen escapes from the phagosome to
the cytoplasm. We have shown that before escaping S.
aureus resides in a phagosome that recruits LC3. This
recruitment depends on the toxin a-hemolysin (Hla), se-
creted by the bacteria. Very recent results from our labo-
ratory indicate that S. aureus at early times after infection
generates dynamic tubular structures that are labeled
by LC3. By using specific markers we have determined
that those tubular structures correspond to novel mem-
branous compartments. Interestingly, a S. aureus strain
deficient in Hla was unable to generate the LC3-labeled
tubules.

Taken together our results contribute to understand the
behavior of pathogens with different intracellular life
styles that share some common features on the targeting
by the autophagy machinery that somehow allows path-
ogen survival.

AUTOPHAGY IN PANCREATIC DISEASES
MARIA INES VACCARO
(Facultad de Farmacia y Bioquimica, Universidad de Buenos Aires, Buenos Aires, Argentina)

The study of the molecular mechanisms that human cells
put in place in response to the disease is a very active
area in scientific research in medicine. Our work is fo-
cused on the molecular mechanisms involved in the early
events that occur in pancreatic cells during non commu-
nicable diseases. In the search for new molecules that
are differentially expressed during acute pancreatitis we
clone a new transmembrane protein that we call Vacu-
ole Membrane Protein 1 (VMP1). We found that VMP1
triggered autophagy in mammalian cells. Autophagy is a
highly conserved process in evolution by which the cell

degrades cytoplasmic components including organelles.
Autophagy has been linked to a variety of pathological
processes such as neurodegenerative diseases and
tumorigenesis, which highlights its medical importance.
We demonstrate that VMP1 mediates a new type of se-
lective autophagy that acts as a defense mechanism in
cells producing export proteins. Also, VMP1 participates
in the mechanisms of resistance to death of pancreatic
tumor cells and is induced by cancer microenvironment
and its interaction with specific plasma membrane pro-
teins marks a new initiation site for autophagy in mam-
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malian cells. In this lecture, we will discuss the role of
autophagy and its molecular steps as a cell response to
complex pathologies such as cancer, inflammatory bow-
el diseases, pancreatitis and diabetes. We think that the
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study of the molecular mechanisms that the cells activate
in response to human disease will allow to develop new
and more rational therapeutic strategies.

IN-CELL NMR AS ATOOL FOR IN SITU STRUCTURAL BIOLOGY
ANDRES BINOLFI
(Laboratorio Max-Planck de Biologia Estructural, Universidad Nacional de Rosario, Rosario, Argentina)

The structure and function of proteins depend on multi-
ple cellular factors such as localization, post-translation-
al modifications and interactions with biological partners.
However, most protein structural studies are typically
performed on isolated samples, under conditions that dif-
fer substantially from in vivo environments of live cells.
The question arises whether protein features observed
in vitro correlate with their intracellular behaviors? In this
regard, in-cell NMR spectroscopy represents a powerful
method to directly study protein structures in intact cells.
Here, we present high-resolution in-cell NMR results on
the structural and dynamic properties of the human amy-
loid protein alpha-synuclein (aSyn) in different mammali-
an cell types, the aggregation of which correlates with the
onset of Parkinson’s disease (PD). Using electroporation
to efficiently deliver isotopically enriched aSyn into neu-
ronal and non-neuronal cells, we delineate its intracellu-

lar behavior by in-cell NMR spectroscopy.t Additionally,
we study the cellular repair of oxidation-damaged aSyn
by endogenous enzymes and identify C-terminal modifi-
cations sites as remaining permanently damaged, which
may lead to neuronal toxicity under oxidative stress con-
ditions.? These results allow us to better understand the
native conformations of aSyn under physiological cell
conditions, further enabling future in situ investigations
of intracellular aSyn aggregation in PD and other related
neurodegenerative disease processes.

References:

1. Theillet, F. X., Binolfi, A. and Bekei B., et al. Structural
disorder of monomeric alpha-synuclein persists in mam-
malian cells. Nature, 530, 45-50, (2016).

2. Binolfi, A. et al. Intracellular repair of oxidation-dam-
aged alpha-synuclein fails to target C-terminal modifica-
tion sites. Nat. Commun. 7, 10251, (2016).

DENGUE VIRUS CAPSID DYNAMICS:

BRIDGING BIOPHYSICS AND MOLECULAR VIROLOGY BY ADVANCED FLUORESCENCE TECHNIQUES
LAURA ESTRADA

(Instituto de Fisica de Buenos Aires, CONICET; Universidad de Buenos Aires, Buenos Aires, Argentina)

Intracellular dynamics plays a key role in most molecular
processes of biological relevance. Many of the studies in
this field have been successfully carried out by methods
based on the correlation of the intensity fluctuations. Flu-
orescence Correlation Spectroscopy (FCS), Scanning
FCS, Raster Image Correlation Spectroscopy (RICS)
and, more recently, spatial pair Correlation Functions
(pCF), are powerful techniques that allow studying the
motion of particles inside a cell. The pCF measures the
time a particle takes to go from one location to another
by cross-correlating the intensity fluctuations at specific
distances along a line-scan within the cell. The line-scan
acquisition implies, however, that the direction along
which motion can be studied is predetermined by the
chosen scanning pattern. To overcome this limitation we
performed a pCF analysis at every pixel along the entire

image creating a visual map of the average path followed
by the molecules. In this work, we applied a combination
of single particle tracking and correlation-based tech-
niques to monitor the subcellular localization of the den-
gue virus capsid protein undergoing free diffusion into
living BHK cells. To this end, we generated a replicating
viral RNA with the coding sequence of mCherry fused to
capsid. During dengue virus infection, the capsid protein
accumulates in nucleolus. However, because viral mor-
phogenesis takes place in the cytoplasm, it is still un-
known why and how capsid associates to nucleolus. We
used a time course to follow newly synthesized capsid
during initial viral RNA translation and replication. Our re-
sults show that the directionality of the motion become
greater around the nucleolus and it increases with the
time passed after transfection.

WHAT CAN WE LEARN ABOUT DRUG MEMBRANE INTERACTION FROM MODEL LIPID MEMBRANES
LAURA FANANI
(Centro de Investigaciones en Quimica Bioldgica de Cordoba, CONICET;
Facultad de Ciencias Quimicas, Universidad Nacional de Coérdoba, Cérdoba, Argentina)
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Unlike drug selection to achieve specific interaction with
protein receptors, compounds that interact with biological
membranes seldom do so through specific interactions,
but as a sum of weak interactions and entropic factors.
The physicochemical bases that govern this phenome-
non are not clearly elucidated today. In this talk, | will
expose the advances that our laboratory has had in this
subject through the study of the interaction of the alkyl
esters of L-ascorbic acid (ASCn) to model lipid mem-
branes. These amphiphilic drugs are potent antioxidants
that are self-organized in nanostructures called coage-
les, which have been proposed as ocular and skin per-
meation enhancers, among other pharmacological uses.
On the other hand, we have also studied the interaction
with model lipid membranes of the amphiphilic drug hex-
adecylphosphocholine (HePC) or miltefosine, currently
used clinically for the treatment of cutaneous lymphoma
and leishmaniasis.

Our studies have highlighted the importance of the struc-
tural and rheological properties of the different model
lipid membranes used in the interaction of these drugs
with these membranes. When an amphiphilic drug is in-
serted into a biomembrane it must exert a compression
on the rest of the membrane components, in such a way
that it opposes the lateral pressure. There, the ability of
the lipid film to respond to isometric compression and
lateral displacement of the components, as well as elec-
trostatic factors (lateral repulsion or between membrane
and charged amphiphilic monomers) would condition the
insertion of a new molecule into the membrane. From
these studies, the compressibility of the membrane is the
main physical parameter that governs the incorporation
of these drugs.

ASCs are avidly incorporated into lipid membranes in
both monolayer and bilayer systems and such incorpo-
ration affects the properties of the acceptor membranes
differentially according to the length of the hydrocarbon
chain of the compounds. These differences were corre-
lated with different pharmacological uses of this family.
On the other hand, we address two main issues with
regard to the action of HePC: the bases for membrane
selectivity and its mechanism as a perturbator agent,
which is related to its pharmacological function of cellular
lipid homeostasis modulator. HePC is also sensitive to
the compressibility of the host membrane by penetrating
more favorably into the more easily compressible mem-
branes and less in the membranes rich in cholesterol or
that mimic the stratum corneum of skin. This, in turn, al-
ters the phase equilibrium of lipid membranes, which has
the potential to modulate the activity of lipolytic enzymes
acting on these membranes.

In conclusion, amphiphilic drugs follow a common mech-
anism of insertion into lipid membranes but with subtle
differences according to their chemical structure and am-
phipathicity, which results in properties that can be ex-
ploited in different aspects of their pharmacological use.
From what has been learned from these studies we in-
tend to advance in rationally designed, combined thera-
peutic strategies based on their effect on biomembranes.
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A diferencia de la seleccion de farmacos para lograr in-
teraccion especifica con receptores proteicos, los com-
puestos que interaccionan con membranas biologicas
pocas veces lo hacen a través de interacciones espe-
cificas, sino como una sumatoria de interacciones dé-
biles y factores entrépicos. Las bases fisicoquimica que
rigen este fendbmeno no estan claramente dilucidado en
la actualidad. En esta charla, contaré los avances que
nuestro laboratorio ha tenido en este tema a través del
estudio de la interaccién de los esteres alquilicos del aci-
do L-ascérbico (ASCn) a membranas lipidicas modelo.
Estos farmacos anfifilicos son potentes antioxidantes
que se autorganizan en nanoestructuras llamadas coag-
eles, los cuales han sido propuestos como como promo-
tores de la permeacion ocular y de piel, entre otras uti-
lizaciones farmacologicas. Por otro lado también hemos
estudiado la interaccion con membranas lipidicas mod-
elo del farmaco anfifilico hexadecilfosfocolina (HePC) o
miltefosina, actualmente utilizado clinicamente para el
tratamiento linfoma cuténeo y leishmaniasis.

Nuestros estudios han resaltado la importancia de las
propiedades estructurales y reologicas de las distintas
membranas lipidicas utilizadas en la interaccion de estos
farmacos con dichas membranas. Cuando un farmaco
anfifilico se inserta en una biomembrana debe ejercer
una compresion sobre el resto de los componentes de la
membrana, de forma tal que se oponga a la presion lat-
eral. Alli, la capacidad de la pelicula lipidica de respond-
er ante la compresién isométrica y del desplazamiento
lateral de los componentes, ademas de factores elec-
trostaticas (repulsion lateral o entre la membrana y los
mondmeros solubles de anfifilos cargados) condicion-
arian la insercion de una nueva molécula a la membra-
na. De estos estudios surge que la compresibilidad de la
membrana constituye el principal parametro fisico que
rige la incorporacién de estas drogas.

Los ASCn se incorporan &vidamente a membranas
lipidicas tanto en sistemas de monocapas como en bi-
capas y dicha incorporacion afecta las propiedades de
la membrana aceptora diferencialmente segun el largo
de la cadena hidrocarbonada de los compuestos. Estas
diferencias se correlacionaron con diferentes usos far-
macolégicos de dicha familia. Por otro lado, abordamos
dos cuestiones principales con respecto a la acciéon de
HePC: las bases para la selectividad de la membrana y
Su mecanismo como un agente perturbador de misma,
lo cual esta relacionado a su funcion farmacologica de
modulador de la homeostasis lipidica celular. HePC tam-
bién es sensible a la compresibilidad de la membrana
huésped penetrando mas favorablemente en las mem-
branas mas facilmente compresibles y menos en las
membranas ricas en colesterol o que simulan el estrato
corneo de piel. Esto, a su vez altera los equilibrios de
fases de las membranas lipidicas, lo que tiene la poten-
cialidad de modular la actividad de enzimas lipoliticas
gue actldan sobre estas membranas.

En conclusién, los farmacos anfifilicos siguen un mecan-
ismo comun de insercion a membranas lipidicas pero
con sutiles diferencias segln su estructura quimica y an-
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fipaticidad, lo que resulta en propiedades aprovechables
en los distintos aspectos de su uso farmacolégico. De lo
aprendido a partir de estos estudios se pretende avan-
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zar en estrategias terapéuticas combinadas disefiadas
racionalmente con base en su efecto sobre biomembra-
nas.

MAPPING THE DYNAMICS OF TRANSCRIPTION FACTORS IN LIVING CELLS AND WHOLE ORGANISMS
VALERIA LEVI

(Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires, Buenos Aires, Argentina)

Gene expression results from the dynamical recruitment
of the transcription machinery and regulatory proteins to
specific target genes. Many components of this machin-
ery including transcription factors (TFs), coregulators,
chromatin remodelers and RNA polymerases do not dis-
tribute homogeneously in the cell nucleus. Determining
how the highly dynamical and heterogeneous distribution
of transcription-related proteins within the nucleus mod-
ulates the expression profile remains as a central chal-
lenge in the cell biology field.

Here, we show how the combination of fluorescence
fluctuations based techniques and numerical simulations
can help us to reveal important aspects of this complex
process in living cells. Fluorescence correlation spec-
troscopy (FCS) methods are based on analyzing the in-
tensity fluctuations caused by molecules moving through
the observation volume of confocal or two-photon excita-
tion microscopes. The quantitative analysis of these fluc-
tuations provides important clues regarding the mobility
of the molecules and their interactions with other species
First, we use FCS to quantify the dynamics of TFs that
controls pluripotency in single cells of mouse early em-
bryos. Our study demonstrates that TFs undergo tem-
porally distinct binding events with DNA in the living em-
bryo. Furthermore, we observed that developmentally
regulated epigenetic changes create differences in the
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fraction of the TF Sox2 engaged in long-lived DNA-bind-
ing between 4-cell blastomeres. Finally, we demonstrate
that these differences in Sox2—DNA binding predict the
allocation of the first cells to the inner mass of the em-
bryo, which subsequently contributes most cells of the
body.

In addition, we investigated the dynamical organization
of TFs in living cells focusing on the glucocorticoid re-
ceptor (GR), a ligand-activated transcription factor. This
transcription factor is involved in the control of gene
expression linked to several processes like inflamma-
tion, stress responses, glucose homeostasis, lipid me-
tabolism, proliferation and apoptosis development. We
present evidences showing that GR and its coregulator
NCoA-2 diffuse within the nucleus and interact with PML
bodies, DNA-dependent foci or engage in interactions
with chromatin targets. Cross-correlation analyses show
that GR and NCoA-2 sequentially interact with foci and
glucocorticoid response elements. Moreover, we show
that the coregulator and the conformation of the receptor
tune the distribution of the receptor among the nuclear
compartment. Our results suggest that GR partition in
different nuclear reservoirs ultimately regulates the con-
centration of receptor available for the interaction with
specific targets.

SEXUAL EVOLUTION IN THE HUMAN SPECIES
OSVALDO MAZZA
(Servicio de Urologia, Hospital de Clinicas “José de San Martin”, Buenos Aires, Argentina)

The human species is the result of an evolutionary pro-
cess that began more than six million years ago and its fi-
nal product — Homo sapiens — reached its developmental
peak more than twenty thousand years ago, spreading
over the planet from its starting point in Africa and giving
rise to a diversity of ethnicities.

All living creatures, including man, sustain life through
numerous processes, the most remarkable of which is
the ability to reproduce. Reproduction is life’s central
dogma, allowing its existence and perpetuation. This at-
tribute is known as sexual function. Modern man’s sexual
function is the result of biological development and cul-
tural influences.

Sexual development in man is rooted in the origins of

the species and has changed according to human devel-
opment. The transformation of animal mating conducts
into the diverse and sophisticated ways of man’s sexual
relations is a consequence of evolution from our primate
ancestors, somatic characteristics responsible of our
anthropomorphism and sexual characters derived from
evolution.

Preservation of the species is a fundamental law of Biolo-
gy, relying on successful reproductive strategies incorpo-
rated along evolution. This biological dogma is so impor-
tant, that in many species, male, female or both, die after
mating or egg release (salmon, squid, bee, mantis). In
mammals, mating renders the couple defenseless before
predators due to brief loss of control of surroundings and
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diminished chances of flight if faced with danger during
mating. Thus, mating is remarkably brief. Even in those
species closest to man, such as the common chimpan-
zee Pan troglodytes, mating is less than twenty seconds.
Man has evolved morphologically and culturally and has
transformed his sexuality into an act of pleasure, disso-
ciated from reproductive success, by using techniques
already effective in primitive cultures or scientifically con-
trolled in the western world. The search for sexual pleas-
ure has become a conscious and primary aim, above so-
cial or moral restraints, leading on occasion to homicide
for satisfaction.

Man tries to satisfy his sexuality safely (cave, home, town
protect him from external dangers) and his sexual en-
counters have become longer to increase his pleasure,
provided that safety and intimacy conditions are ade-
quate and controllable. Man has experimented extension
of pleasure during coitus when compared to simians, an
evolutionary trait and unconscious product of what Dar-
win described as sexual selection.

According to Waldinger, control of preejaculatory vagi-
nal latency (time erect penis remains in the vagina until
ejaculation) in the modern human, is an evolutionary trait
that betters reproductive strategies. Those who perform
adequately, achieve a competitive advantage that makes
them desirable in the mechanism of sexual selection. In
adverse conditions, sexual performance is shorter, prim-
itive and reflex, lacking cultural contribution. This raises
two questions: from which starting point and how has hu-
man sexuality developed.

In most simians, except the bonobo chimpanzee, sexu-
al posture involves the male engaging the female from
behind. Missionary or face to face position has been
probably used since Australopithecus afarensis, such as
Lucy, 4 million years ago. Lucy’s erect posture resulted
in a vertical vagina, resembling that of modern woman.
A simian’s horizontal vagina favors rear copulation with
immediate retention of semen, even though the female
rapidly becomes active following coitus, even beginning
search for another male. If Lucy and her descendants,
endowed with a vertical vagina favoring face to face co-
itus, became active immediately following copulation,
loss of semen would probably occur. It was thus biologi-
cally necessary for Lucy and the rest of the hominids that
followed her up to modern woman, to maintain a resting
horizontal position post coitum; an ecstatic period that
drove her away from all desire of physical or sexual ac-
tivity, to allow for semen to coagulate; a period extending
pleasure and favoring visual contact with her sexual part-
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ner; a post orgasmic period.

This incorporates the idea of generating an identifiable
bond with another being to turn to regularly for sexual ac-
tivity. In contrast to express and uninvolved sex of our an-
cestors, the great apes, sexual partners will be identified
and searched to relive that post orgasmic atmosphere.
These bonds gave rise to prolonged and safer infancies,
with paternal involvement in the care of the young which,
in turn, allowed an evolutionary leap that led to the cere-
bral and sexual development of Homo sapiens.

Which aspects of human nature and sexuality are in-
scribed in our genes? Which is the contribution of cul-
tural heritage? Which are the biological processes that
condition our sex life? Research on the human genome
has provided glimpses of the answers to some of these
questions, but others remain scientific speculation. Sex,
like hunger, is among the main driving forces of human
actions and selective drive of cultural evolution.

Like hunger, sex is at the same time, compulsion and
appetite. We have dissociated sexual intercourse from
its reproductive aim. We exercise our sexuality to satiate
a primitive appetite and simultaneously satisfy a social
need. We have evolved from communal and carefree sex
(chimpanzee?) to possessive sex (gorilla?) to such an
extent, that some people are capable of fighting, killing,
raping, losing their fortune, their health or even their own
life.

Ways and habits in developed societies, intensified in this
millennium, allow us to witness the breakup of the human
couple. Women practice uninvolved sexuality, choosing
an occasional man that will enable them to achieve moth-
erhood without commitment (orangutan sex?)

Culture appeases our sexual needs, but our ancestral
impulses often break free from cultural restraint and,
upon sexual urge, challenge reason and unwanted preg-
nancies and sexually transmitted diseases ensue. Med-
icine needs to look at human sexuality considering both
its roots and its present surroundings.

Other questions remain to be addressed. Sexual con-
ducts, other than those socially accepted (anal coitus,
cunnilingus, fellatio), sexual diversity (homosexuality and
bisexuality) can be observed in monkeys as variations
among species and gender distribution in the tribe. Other
unacceptable social behaviors, such as incest, rape and
paraphilia can also be observed in these species. Much
of this, could have been carried down generations dur-
ing evolution and filtered as sex became more rational
and restricted by the culturalization process of the human
species.

PREMATURE EJACULATION: DIAGNOSIS AND TREATMENT
ERNESTO GRASSO
(Seccion Andrologia / Sexologia, Sanatorio Trinidad Mitre, Buenos Aires, Argentina)

Premature Ejaculatory Dysfunction is the most prevalent
sexual dysfunction in the male, though consultation for
erectile dysfunction occurs more often. This dysfunction
affects not only the person who ejaculates prematurely,

but involves his partner as well, because it does not al-
low both to enjoy the pleasure of sexual encounter for
a longer period of time. In this symposium, | will pres-
ent various definitions of premature ejaculation dysfunc-
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tion which have been in use throughout the years, until
the latest one, derived from a consensus organized by
International Society of Sexual Medicine. | will classify
premature ejaculatory dysfunction from different stand-
points and address its physiopathology. | will show how
the partner of such a patient is affected. | will illustrate
how patients, influenced by myth and urban legend, try
to solve this problem on their own. | will present differ-
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ent clinical cases that will help understand the suffering
these patients undergo. | will show different therapeutic
alternatives and, with the help of all those present, will
try to choose the most adequate treatment for each case
presented. In this way, | intend to show how these pa-
tients can be helped from both a biological and psycho-
logical perspective.

FROM ENDOTHELIAL DYSFUNCTION TO ERECTILE DYSFUNCTION.
WHERE DO WE STAND IN 2017? THERAPEUTIC POSSIBILITIES
MIGUEL RIVERO
(Equipo de Neurocirugia Endovascular Radiologia Intervencionista, Buenos Aires, Argentina)

In a vast majority of patients with Erectile Dysfunction,
it is based on a biogenic process together with some
psychological aspects. The two way equation ‘Erectile
Dysfunction vs Endothelial Dysfunction” is the key to
be considered. Many ilinesses and or risk factors are
present around this equation, such as obesity, diabe-
tes, hypertension, hypogonadism, ageing, lower urinary
tract symptoms / beningn prostate hyperplasia, etc. One

of three patients who consult about ED does not know
about them. Therefore, the importance of a global ap-
proach. After the diagnosis of ED and the right manage-
ment of the risk factors, the treatment could be more
effective. The modern alternatives for treatment of ED,
which must be personalized according to each patient,
will be presented.

SEXUALITY IN MENOPAUSE
MARTA RAJTMAN

(Sociedad Argentina de Sexualidad Humana, Buenos Aires ,Argentina)

We can definitely state that for women, sexuality exists
until they want it to. Neither medicine nor the psychologi-
cal sciences have shown that being sexually active all life
long, may be harmful or impossible to achieve. Taboos,
the ban implicit in the cultural message we receive, are
remnants of the belief that sexuality is only useful for re-
production and is no more licit or acceptable when it has
lost its reproductive aim. Our first job is, thus, to remove
from this topic the idea of forbiddance and shame.

We must be aware of the changes taking place in our
body, accept them and learn to enjoy in a different way.
Our sexuality will not be the same as before, but it may
be excellent. The important thing is to keep active and
stand up for our right to life and pleasure.

Every single aspect that has been studied in relation to
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menopause, has shown that there are significant chang-
es involved, and that they limit quality of life and life ex-
pectancy of women, with high morbidity and mortality.
As important as it is for the primary care sexologist to
know this process thoroughly, from all its biological, psy-
chological and social standpoints, so it is for the patient.
In this contention, it is necessary to individualize each
woman and every aspect of her personality.

The menopausal woman belongs to a particular social
group with a characteristic epidemiologic profile. Accord-
ingly, she needs special medical care during this very im-
portant period of her life where, as has been previously
shown and can be easily inferred, there is so much to be
done in health prevention and promotion.

MYC IS A GLOBAL REGULATOR OF THE HOST IMMUNE RESPONSE
DEAN W. FELSHER
(Stanford University, Stanford, California, USA)

Many human cancers are as associated with the ac-
tivation of specific oncogenes. We have used the Tet
System to generate transgenic mouse models to model
and predict the therapeutic efficacy of targeted therapy
of specific oncogenes. We have shown that many onco-

genes (MYC, RAS, BCR-ABL) induce tumorigenesis that
is completely reversible upon their inactivation. Previ-
ously, we have described this phenomenon as oncogene
addiction. We have shown that oncogene addiction is
associated with proliferative arrest, apoptosis, differen-
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tiation, cellular senescence and the shut down of angi-
ogenesis.

Now, we have found that the oncogenes, such as MYC,
casually regulates the immune response. MYC transcrip-
tionally regulates immune checkpoint regulators, includ-
ing PD-L1 and CD47 in murine and human tumor cells.
MYC activation can causally suppresses an immune re-
sponse against tumors. Conversely, MYC suppression,
reduces expression of immune checkpoints and elicits
and immune response. Finally, blocking the ability of
MYC inactivation to down-regulate expression of PD-
L1 or CD47 prevents tumor regression. Hence, MYC
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oncogene addiction is causally associated with ability to
regulate immune checkponits.

MYC’s regulation of immune checkpoints is causally reg-
ulates the recruitment of innate and adaptive immune ef-
fector cells that regulate tumor microenvironment. Then,
these immune effectors regulate self-renewal programs
in tumor cells and host angiogenesis in the tumor mi-
croenvironment. Hence, the MYC oncogene globally
regulates the host immune response. Therapies that tar-
get MYC could be used to restore the immune response
against human tumors. MYC overexpression may pre-
dict responsiveness to immune checkpoint therapy.

ON THE ROLE OF THE MICROBIOTAAS A KEY MODULATOR OF THE TUMOR MICROENVIRONMENT
ROMINA GOLDSZMID
(Center for Cancer Research, NCI; NIAID, National Institutes of Health, Bethesda, Maryland, USA)

Cancer has historically been viewed as a disease deter-
mined by genetic and environmental factors, however, it
is now clear that inflammation affects all stages of the
disease: initiation, progression and metastasis forma-
tion. The inflamed tumor microenvironment is in part sus-
tained by infiltrating mononuclear phagocytes (MPs) [e.g.
dendritic cells, monocytes, macrophages] and neutro-
phils. In cancer, as in infection, MPs can induce adaptive
immune responses, but in cancer they mainly promote
the tumor’s immune evasion, progression, and metasta-
sis. We, and others, have recently uncovered a role for

commensal microbes in controlling the response of sub-
cutaneous tumors to cancer immuno- and chemother-
apy. In this presentation, we will discuss the role of the
microbiota in regulating the composition and function of
the myeloid cell compartment in the tumor microenviron-
ment and the role of these cells in the response to cancer
chemotherapy. Targeting MPs represents a powerful ap-
proach to manipulate the outcome of immune responses;
therefore, a clear understanding of their regulation and
functional organization may lead to rational novel cancer
immunotherapeutic approaches.

BLOCKADE OF FOXP3 IMPROVES THE EFFICACY
OF ANTITUMOR VACCINES IN EXPERIMENTAL BREAST CANCER
MARIANELA CANDOLFI
(Instituto de Investigaciones Biomédicas, CONICET, Facultad de Medicina,
Universidad de Buenos Aires, Buenos Aires, Argentina)

Breast cancer is the most frequent cancer and the first
cause of death by cancer in women worldwide. Immuno-
therapy has emerged as a powerful therapeutic approach
for the treatment of many cancers. Due to the specifici-
ty of the antitumor immune response and the possibil-
ity of generating antitumor immunological memory, the
field of immunotherapy has developed exponentially
over the last few decades. Unfortunately, since breast
tumors were traditionally thought to be poorly immuno-
genic, the use of immunotherapy was long considered
inappropriate to treat breast cancer patients. However,
a growing body of evidence indicates that immunother-
apeutic strategies can benefit a larger cohort of breast
cancer patients than hitherto anticipated. Mammary tu-
mors are infiltrated with immune cells and the level of
tumor infiltrating T lymphocytes positively correlates with
good prognosis in breast cancer patients. However, sev-
eral immunosuppressive mechanisms impair antitumor T
cell responses, such as immunological checkpoints and
immunosuppressive cytokines that are up-regulated in
the tumor microenvironment, skewing the immune re-
sponse towards Th2 and regulatory T (Treg) phenotypes.

Tumor infiltrating Tregs constitute an important therapeu-
tic target, as they suppress effector T cell function in a
dose-dependent manner and have been associated with
poor survival in breast cancer patients. Tregs have also
been involved in the relatively low efficacy of antitumor
vaccines. We found that while prophylactic antitumor
dendritic cell (DC) vaccines improved the survival of mu-
rine models of breast cancer and trigger antitumor im-
munological memory, DC vaccines administered to mice
bearing established breast tumors induce the expansion
of Tregs and lack efficacy in this therapeutic setting. In
order to improve the antitumor effect of DC vaccines, we
used a cell penetrating peptide (P60) that inhibits Foxp3,
a transcription factor required for Treg function. Treat-
ment with P60 inhibited tumor progression and improved
the therapeutic efficacy of DC vaccines in experimental
breast cancer models. Monotherapy with P60 inhibited
tumor growth not only in immunocompetent mice, but
also in immuno-compromised tumor-bearing mice. We
found that Foxp3 is expressed in human and murine
breast tumor cells, in which P60 exerted a direct anti-
tumor effect by reducing cell viability and proliferation.
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P60 also inhibited IL-10 secretion in breast cancer cells
that expressed Foxp3. Our findings suggest that Foxp3
blockade improves the therapeutic efficacy of DC vac-
cines by inhibition of Tregs and through a direct antitumor
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effect. This strategy could prove useful to neutralize the
immunosuppressive microenvironment and to boost anti-
tumor immunity in breast cancer.

CONTROL OF INFLAMMATION - DRIVEN LIVER TUMORIGENESIS BY ADAPTIVE IMMUNITY: ATUG OF
WAR BETWEEN IMMUNOSURVEILLANCE AND IMMUNOSUPPRESSION
MICHAEL KARIN
(University of California at San Diego, San Diego, California, USA)

Chronic hepatitis caused by hypernutrition (NASH) or
alcohol consumption (ASH) increases the risk of hepato-
cellular carcinoma (HCC), the major form of primary liver
cancer and the second leading cause of cancer related
death. By investigating clinical specimens a highly ap-
propriate mouse model of NASH in which HCC develop-
ment depends on ongoing oxidative stress we found that
chronic liver inflammation and fibrosis results in accumu-
lation of IgA* immunosuppressive plasmocytes (ISP) that
express the immunoregulatory molecules PD-L1 and IL-
10. By engaging PD-1, ISP induce the exhaustion of liver
infiltrating CD8* T cells, some of which recognize tumor
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specific antigens that are expressed by HCC progenitor
cells (HcPC). This allows the growth of HcPC into estab-
lished HCC, a malignant progression that is even further
accelerated by total CD8* T cell ablation. Conversely, ge-
netic and pharmacological interventions that reactivate
exhausted CD8* T cells and unleash their cytotoxic ac-
tivity result in the regression of established HCC. These
findings establish the importance of immunosurveillance
in preventing liver cancer and the contribution of a specif-
ic immunosuppressive mechanism in alcohol and obesity
induced HCC.

BIOPHYSICAL INSIGHTS INTO PROTEIN STRUCTURE, FUNCTION AND DYNAMICS

Chairs: Monica Montes and Pablo Tomatis

THE NICOTINIC ACETYLCHOLINE RECEPTOR AND ITS SURROUNDING LIPIDS:
A LONG-STANDING RELATIONSHIP
SILVIA ANTOLLINI
(Instituto de investigaciones Bioquimicas de Bahia Blanca, CONICET, Universidad Nacional del Sur, Bahia Blanca, Argentina)

The muscle nicotinic acetylcholine receptor (AChR) is
one of the key players of the post-synaptic components
in neuromuscular junction. It is an integral membrane
protein that belongs to the Cys-loop superfamily of li-
gand-gated ion channels and is composed of four sub-
units in a pentameric arrangement (o.,pyd and o,ped in
embryonic and adult muscle of vertebrates, respective-
ly). Each subunit has a large N-terminal extracellular do-
main, four transmembrane segments (M1-M4), a small
cytoplasmic domain between M3 and M4, and a short
C-terminal extracellular domain. Summing up, the AChR
has two well defined structural domains: the neurotrans-
mitter-binding site extracellular domain and the trans-
membrane domain containing the ion pore. Whereas the
extracellular domain is the location site of agonists or
different activators/inhibitors, the transmembrane region
exhibits extensive contact with the surrounding lipids
through structural motifs remarkably conserved along
phylogenic evolution. It is known that a correct allosteric
coupling between both domains is crucial for AChR func-
tion, which is strongly dependent on lipid surrounding.
We have previously demonstrated that exogenous hy-
drophobic molecules, such as free fatty acids or steroids,
disturb this coupling through the lipid-AChR interfase. It
is also known that the AChR is present in high-density

clusters at the top of folds in the muscle cell membrane,
and that these clusters localize in heterogeneous mem-
brane domains highly enriched in cholesterol (Chol) and
sphingolipids. We studied the influence of different lipid
host compositions on the distribution of purified AChR
reconstituted in membrane containing Lo domains by flu-
orescence resonance energy transfer efficiency between
the AChR intrinsic fluorescence and Laurdan or dehydro-
ergosterol fluorescence, and by analyzing the distribu-
tion of AChR in detergent-resistant and detergent-soluble
fractions (1% Triton X-100, 4°C). When the AChR was
reconstituted in a brain sphingomyelin (bSM), Chol and
POPC (1:1:1) model system it lacked preference for Lo
domains. However, the change of bSM by 16:0-SM or
18:0-SM resulted in the preferential partitioning of AChR
in Lo domains, which was not the case with 24:1 SM.
Although all these SM formed Lo domains, differences in
size, amount and/or lipid order of each Lo domain were
observed, showing a direct correlation with the tendency
of the AChR to localize in such domains. We further stud-
ied another membrane condition resulting from inducing
transbilayer asymmetry. Enrichment in bSM in the exter-
nal hemilayer resulted in an increase of the amount of
external domains with a higher lipid order and a marked
increase of AChR in these Lo domains. Other asymmet-
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ric conditions were also studied. Thus, a change in the
properties/size/location of Lo domains impacts on the
AChR preference for this fraction, clearly indicating that
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membrane lipid surrounding influences both the coupling
between agonist-binding and channel-gating domains
and the spatial localization of the AChR in the membrane.

A METASTABLE H-BOND ZIPPER TRANSMIT INFORMATION ACROSS THE CELL MEMBRANE
LARISA CYBULSKI
(Instituto de Biologia Molecular y Celular, Universidad Nacional de Rosario, Rosario, Argentina)

Transmission of information across cell membranes is
an essential activity for every cell. Bacterial thermosen-
sor DesK is a histidine-kinase endowed with a five-span
transmembrane domain that detects changes in envi-
ronmental temperature and controls the phosphorylation
state of its cytosolic catalytic domain. The challenge for
most systems is to understand the mechanistic basis of
signal transmission across the cell membrane, in order
to either inhibit or potentiate signaling. To address the
challenge, we constructed a sensor with a single chimer-
ical transmembrane segment that retained full sensing
capability. Genetic and biophysical dissection of this min-
imized DesK version enabled identification of three struc-
tural determinants of thermo-detection (DOTs). Here we

combine and retune these DOTs to understand their
interplay, dominance and over-writing effects according
to a functional hierarchy. We found that a trans-mem-
brane zipper represents the master DOT as it forms en-
vironmentally-controlled intermolecular hydrogen bonds
driving a reversible dimerization of the transmembrane
domain. Changing the pattern of dimer-promoting bonds
allowed us to control signal sensitivity and even promote
inverse regulation. These findings enabled the reverse
engineering of a synthetic sensor built upon a poly-valine
scaffold to which DOTs were incorporated. Our construct
retains regulated thermosensing capacity. This modular
switch may be incorporated in genetic circuits to control
spatio-temporal gene expression.

STRUCTURE, FUNCTION AND FRUSTRATION IN PROTEINS: A CONFLICTING ORIGAMI
DIEGO FERREIRO
(Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires, Buenos Aires, Argentina)

Natural protein molecules fold, move and function ac-
cording to the information encoded in their energy land-
scapes. For most architectures, this information is still
difficult to deconvolute from the linear sequence of amino
acids, as the energy contributions are small, numerous
and distant. Since natural proteins are a distinct set of
apparently random amino acid polymers, evolution pro-

vides the basis for the loop closure of informational flow
in coded polymers. Different ‘teleonomic goals’ converge
in the evolution of protein sequences, inevitably conflict-
ing with each other. | will present and discuss the applica-
tion of statistical analysis of structural and genomic data
to extract physically meaningful information about natural
proteins’ physiology.

CONFORMATIONAL DIVERSITY ANALYSIS REVEALS

THREE FUNCTIONAL MECHANISMS IN PROTEINS
GUSTAVO PARISI
(Universidad Nacional de Quilmes, Bernal, Buenos Aires, Argentina)

Protein motions are a key feature to understand bi-
ological function. Recently, a large-scale analysis of
protein conformational diversity showed a positive-
ly skewed distribution with a peak at 0.5 A C-alpha
root-mean-square-deviation (RMSD). To understand this
distribution in terms of structure-function relationships,
we studied a well curated and large dataset of ~5,000
proteins with experimentally determined conformation-
al diversity. We searched for global behaviour patterns
studying how structure-based features change among
the available conformer population for each protein. This
procedure allowed us to describe the RMSD distribu-
tion in terms of three main protein classes sharing given
properties. The largest of these protein subsets (~60%),
which we call rigid (average RMSD = 0.83 A), has no dis-
ordered regions, shows low conformational diversity, the

largest tunnels and smaller and buried cavities. The two
additional subsets contain disordered regions, but with
differential sequence composition and behaviour. Partial-
ly disordered proteins have on average 67% of their con-
formers with disordered regions, average RMSD = 1.1 A,
the highest number of hinges and the longest disordered
regions. In contrast, malleable proteins have on average
only 25% of disordered conformers and average RMSD
=1.3 A, flexible cavities affected in size by the presence
of disordered regions and show the highest diversity of
cognate ligands. Proteins in each set are mostly non-ho-
mologous to each other, share no given fold class, nor
functional similarity but do share features derived from
their conformer population. These shared features could
represent conformational mechanisms related with bio-
logical functions.
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SEX UNDER THE WATER: MYSTERIES HIDDEN BY CRUSTACEAN DECAPODS
LAURA LOPEZ GRECO
(Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires, Buenos Aires, Argentina)

Crustaceans represent the major group of aquatic arthro-
pods with more than 67000 species. Decapods, com-
monly known as shrimps, prawns, lobsters, crayfishes
and crabs (among others) comprise over 15000 species,
90% of them being marine species. The environment
where the group has diversified has a profound effect in
many biological aspects, including reproduction and de-
velopment, moreover, the conquest of brackish, freshwa-
ter and even terrestrial habitats has modeled brooding,
larvae/juveniles development and mating behavior, as
much as the diversity of signals involved. In this context it
is not easy to trace general statements about decapod’s
reproduction, although some ideas can be pointed out.
Mostly, decapods have primary maternal care implicat-
ed in brooding until larvae/juvenile hatching, and certain
freshwater species (mainly freshwater crayfish) extend
this care up to one or two post-hatching stages, known
as secondary maternal care. The brooding is associat-
ed with modified female appendages (pleopodos) that
carry the brood. In caridean shrimps there is a special
molt previous to mating, to prepare these appendages
to carry on the embryos. This is called the nuptial molt;
whereas another particular molt, after embryos hatched
females, is named postparturial molt. Decapods have
also very unusual spermatozoa: non motile spermato-
zoa, and neither condensed chromatin with huge sperm
cells morphotypes grouped under the terms of reptantia
versus natantia spermatozoa, actually considered a rele-
vant tool for taxonomy. Spermatozoa are packaged with
vasa deferentia secretions forming the spermatophoref/s.
The form, number, time, and mechanisms of dehiscence
are quite different among species, and profoundly af-

fected by the time the spermatophore is attached to the
female as well as the position in the female (internal or
external to the female body). The number of packaged
spermatozoa is likewise related to the number of female
mature oocytes, along with planktotrophic versus lecitho-
trophic larvae. The number and size of hatched larvae
(indirect development), or juveniles (direct development)
is also linked with the habitat. In many decapods spe-
cies, females have special morpho-functional structures
for sperm storage, the seminal receptacles. They tempo-
rarily separate mating from conception, so sperm storage
can be adaptive in ecologically diverse habitats, and af-
fect life histories, mating systems, cryptic female choice,
sperm competition, sexual conflict, not forgetting that it
provides increased opportunity for postcopulatory sexual
selection. During mating, chemical and physical signals
are involved either in the rather “simple” mating systems
(as many caridean species), or in the more “complex”
mating systems (as many true crabs). In the more com-
plex systems, courtship can be extended and sophisti-
cated, spending much of the time in pre and postmating
activities. This leads to a high cost of mating in some
species that could be even greater than gamete produc-
tion. Mating could be similarly related to somatic growth,
since in many species females are recently molted at
mating, while males are always in intermolt, in order to
favor sperm transfer by the specialized appendages, the
gonopods. Gonopods are very diverse too depending on
the mode of sperm transfer. These are some of the mys-
teries hidden by crustacean decapods under the water,
and scarcely studied.

THE MATING SYSTEM OF THE GREATER RHEA: ROLE CHANGE AND PROMISCUITY
MONICA MARTELLA
(Instituto de Diversidad y Ecologia Animal, CONICET; Centro de Zoologia Aplicada,
Facultad de Ciencias Exactas Fisicas y Naturales, Universidad Nacional de Cérdoba, Cérdoba, Argentina)

The Greater Rhea (Rhea americana) is a near threat-
ened ratite whose wild populations are decreasing and
exhibit low polymorphism levels. The mating system of
this flightless bird is complex, simultaneous polygyny and
serial polyandry, and very infrequent among vertebrate
species, in which several females copulate with different
males and lay their eggs in communal nests. The male
constructs the nest, fully incubate the eggs and care for
the precocial chicks. Here we evaluated the degree of
relatedness among and within broods, with the aim of en-
lightening the reproductive system of rheas from a genet-

ic point of view. We sampled feathers from 145 nestlings
and three males that incubated in 5 nests in the wild.
The genotype was determined by means of eight micro-
satellites developed for rheas, while relatedness was
analyzed with software Colony. The study revealed that
there were multiple progenitors per nest (14,8 females
and 11,2 males). On average, a given female laid in 1,9
nests and produced 3,7 nestlings, while each male had
descendants in 1,75 nests and produced 4,5 chicks. Two
males were the major two male progenitors in the clutch
they incubated (28,6% and 34,5% of the chicks were of
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their own), whereas the third analyzed male had no de-
scendants, neither in his nest nor in the other ones. Each
male successfully mated 3,4 females (range: 1-8), while
each female had 2,8 partners (range: 1-5). Most adults
(81%) that share descendants in a nest were unrelated,
and females were always less related than males. Al-
though most full-sibs occurred within the same nest, both
full and half-siblings corresponded to less than 5,5% of
all paired comparisons among all chicks (complementa-
ry, 94,5% were unrelated). Our study shows that: (i) there
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are several progenitors of descendants in each nest; (ii)
no male that incubate is the progenitor of the majority of
chicks in a nest; (iii) not all incubating males leave prog-
eny; and (iv) females do not constitute cohesive and sta-
ble groups that lay eggs in the same successively nests.
This promiscuous strategy could be preventing further
losses of genetic variability, counterbalancing detrimen-
tal effects that an impoverished genetic pool can exert on
the viability of populations.

PREGNANCY OR LUTEOLYSIS IN RUMINANTS. EMPHASIS IN NUTRITION
ANA MEIKLE
(Universidad de la Republica del Uruguay, Sociedad Uruguaya de Biociencias, Montevideo, Uruguay)

The relationship between nutrition and reproduction in ru-
minant females has been the center of intense research.
For decades, studies on the effects of undernutrition
on reproductive failure have focused on central (hypo-
thalamus-hypophysis), ovary and embryo effects. Less
information has been produced about the peripheral re-
sponse of the reproductive tract when nutrition is below
the requirements for maintenance (e.g. situations of neg-
ative energy balance, NEB). This condition is frequent
in sheep and livestock on extensive management where
the pasture offer varies according to climatic fluctuations.
In dairy cows, this state of undernutrition is physiologic as
genetic selection towards great production volumes pro-
duces a more or less deep NEB during the peripartum.
There is consensus among the international scientific
community in that, even if fertilization could be affected,
early embryo mortality is the main cause of low pregnan-
cy rates in cyclic females. This embryo loss is attributed
to an asynchrony between the embryo and its signals,
and the uterus; a communication needed to prevent lute-
olysis, thus maintaining the progesterone circulating lev-
els needed to sustain pregnancy. In this work, we present
recently acquired knowledge about how nutrition affects
uterine function during the early and late luteal phase, in
cyclic or pregnant females, from experiments with sheep,
and beef and dairy cows. It demonstrates how undernu-
trition to half the requirements for maintenance in sheep

changes the expression level of candidate genes and
proteins associated to uterine functionality and embryo
growth. For instance, undernutrition reduces uterine
sensitivity to progesterone (progesterone receptors),
which could explain the higher rates of embryo mortal-
ity observed in undernourished animals. In the same
experimental model, massive analysis of endometrial
transcriptome allowed us to understand that the meta-
bolic adaptations of the uterus to undernutrition depend
on the presence of an embryo; data suggest that this tis-
sue is able of partitioning the scarce nutrients in order
to sustain an embryo. In beef cows, we have observed
that nutrition in very early stages of life affects uterine
function in adult females at the moment of service. In
dairy cows, using candidate gene selection or RNAseq,
we have demonstrated solid evidence about the impact
of nutritional management during early lactation on the
uterine environment at the end of the voluntary waiting
period. For instance, we have found a greater expression
of genes related to embryo growth and uterine function
(IGF system, progesterone and adiponectin receptors) in
cows fed with diets rich in energy compared to those that
suffered a deep NEB in the early postpartum. Our re-
sults show that animals with worse energy balance have
a uterine environment unsuitable for embryo growth, and
that these mechanisms are in the base of the lower preg-
nancy rates.

SUCH APRETTY TAIL...STUDYING THE SPERM FLAGELLUM BY HIGH RESOLUTION MICROSCOPY.
Dr Mariano G Buffone

Sperm acquire the ability to fertilize in the female genital
tract in a process called capacitation.. During capacita-
tion sperm undergo a change in the motility pattern called
hyperactivation (HA) and acquire the ability to underog
acrosomal exocytosis (AR) which are critical to fertili-
zation.

Ca?*is the primary second messenger that triggers HA
motility and it depends on CatSper channels. It has been
described that CatSper1 proteins form a unique pattern
of four linear “stripes” running down the principal piece
of the flagellum. Catsper Ca* domains orchestrate the

timing and extent of complex phosphorylation cascades
because it colocalizes with Ca?* signaling molecules.

On the other hand AR is controlled by several players
and one of them seems to be the actin cytoskeleton.
Most studies to evaluate actin polymerization (formation
of filamentous actin or F-actin) in sperm were performed
using phalloidins, which are toxic and not capable of
crossing the cell plasma membrane.

We have used the powerful capabilities of super-resolu-
tion microscopy to reveal the location and regulation of
signaling molecules in the sperm tail and for the first time,
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how are the dynamic changes in of the actin cytoskel-
eton at the onset of the AR. Our work also emphasizes
the utility of live-cell nanoscopy for the study of sperm
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ultra-structures, where these imaging capabilities will un-
doubtedly impact the search for mechanisms that under-
lie basic sperm functions.

MYOCARDIUM FROM SELF PROTECTION TO REGENERATION

Chairs. Elena Lascano and Celeste Villa Abrillet

FROM A PLURIPOTENT STEM CELL TO A CARDIOMYOCYTE:

MICRORNAS AND THEIR ISOMIRS REGULATION
SANTIAGO MIRIUKA
(Instituto FLENI, Buenos Aires, Argentina)

Cell reprogramming now easily allows to de-differentiate
an adult cell in to a pluripotent stem cell (PSC). These
cells are then differentiated to any sort of adult cells,
including cardiomyocytes (CM). These cells presents
many similar features to adult CM, including spontane-
ous electrical beating and contractility, although protein
analyses demonstrated that these cells are mostly fetal.
In vitro, it is necessary to recapitulate the major steps
during embryo differentiation to obtains CM from PSC,
including the differentiation into mesoderm progenitor
cells (MPC) through epithelial to mesenchymal transi-
tion. Different regulatory processes are involved in this
differentiation, including microRNAs as one of the most
important. They are short sequences of RNA of approx-
imately 20-22 bases, including a region of 6 to 8 bases
(the “seed”) in the 5’ extreme, which is able to recog-
nize complementary sites in the 3’'UTR site of mRNAs.
By these recognitions, the coupled microRNA-mRNA is
loaded into the RISC complex by Argonaute, which ether
cleaves the mRNA or induce its degradation without
translation. The key feature in this regulation is that any

microRNA is able to recognize different mRNAs, and in
the oposite, any mRNA may be bound by different mi-
croRNAs, and hence, the expansive network is incredible
deep. Our lab works on the identification of the microR-
NAs during cardiac differentiation from pluripotent stem
cells. We performed a small-RNA sequencing analysis
of the different stages and identified those microRNAs
involved in this process. We can identify two additional
complexing factors: first, there are numerous isoforms
(called “isomirs”) which potentially increase and expand
the ability of gene regulation. Second, microRNAs can be
aggregated according to sequence (“families”) or accord-
ing to genome position (“clusters”). The expression pat-
tern of microRNAs during cardiac differentiation closely
follows this aggregation. Our work currently focus on the
regulation of large number of microRNAs at the same
time, either by using RNA sponges or by modulating clus-
ter expression by CRISPR. Our work then contributes to
the knowledge of cardiac differentiation. Fine-tuning this
process is a key step in cardiac regenerative medicine

REMOTE ISCHEMIC PRECONDITIONING: PRESENT KNOWLEDGE,

UNANSWERED QUESTIONS AND FUTURE PERSPECTIVES
MARTIN DONATO
(Instituto de Fisiopatologia Cardiovascular, Facultad de Medicina, Universidad de Buenos Aires, Buenos Aires, Argentina)

Ischemic heart disease is the leading cause of death
worldwide. For this reason, there has been a contin-
ued search for better therapeutic strategies that would
reduce myocardial ischemia/reperfusion injury. Remote
ischemic preconditioning (rIPC) was first introduced in
1993 by Przyklenk et al who reported that brief regional
occlusion-reperfusion episodes in one vascular bed of
the heart render protection to remote myocardial tissue.
Subsequently, different studies have shown that rIPC ap-
plied to the kidney, liver, mesentery artery, and skeletal
muscle, all exhibited cardioprotective effects.

However, the pathway and the intracellular mechanism
underlying rIPC are unknown. Thus, it has been hypoth-
esized that communication between the signals triggered
in the remote organs and protection in the target organ
may be mediated through humoral factors released from

the preconditioned organ and transported via the circula-
tion (humoral pathways), by neural pathways and/or via
systemic anti-inflammatory and antiapoptotic response
to short ischemic bouts.

Elucidation of the mechanisms of endogenous cardiopro-
tection triggered in the remote organ could lead to the de-
velopment of diverse pharmacological rIPC mimetics. In
this sense, we have shown that rIPC reduces the infarct
size through a vagal pathway and a mechanism involving
phosphorylation of Akt and subsequently eNOS, followed
by mK*__ channel opening and an increase in H,O, pro-
duction by the mitochondria.

In the clinical setting, rIPChas been evaluated in pedi-
atric patients undergoing cardiac surgery and in adult
patients undergoing elective abdominal aortic aneurysm
repair, coronary angioplasty and coronary artery bypass
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surgery. Most (but, importantly, not all) of these studies
have reported attenuation of the ischemia/reperfusion
injury. Despite the compelling evidence of infarct size re-
duction with rIPC in experimental models, the obvious
appeal of exploiting this cost-effective and seemingly
simple strategy to improve outcome in patients, and the
promising results obtained in initial clinical studies, our
knowledge of the fundamental “biology” of rIPC and its
variants is limited. Four basic aspects of rIPC have, to
date, not been elucidated. First, the choice of rIPC al-
gorithms has been empiric: no insights have been ob-
tained regarding the optimal remote stimulus in terms of
the number of cycles of brief ischemia/reperfusion or the
duration of each episode. Second, while the use of limb
ischemia as the protective trigger (rather than renal or
mesenteric ischemia) is undoubtedly the most practical
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option in terms of clinical application, there is no infor-
mation as to whether the outcome is superior with arm
versus leg ischemia.

rIPC and its variants hold the promise of providing a po-
tent yet cost-effective clinical strategyt o attenuate myo-
cardial ischemia/reperfusion injury and improve patient
outcome. However, in order to achieve this potential,
focused and rationally designed experiments conducted
in clinically relevant models are required to (a) elucidate
the “biology” and molecular mechanisms of rIPC, and, as
a consequence (b) develop optimal rIPC algorithms for
therapeutic use. Afinal, technical priority in facilitating the
clinical application of rIPC will be the development ofc
ommercial devices for the standardized administration of
these optimized rIPC algorithms.

EXERCISE-INDUCED CARDIOPROTECTION: ITS PROTAGONISTS
IRENE ENNIS
(Centro de Investigaciones Cardiovasculares “Dr. Horacio Cingolani”,
CONICET, Universidad Nacional de La Plata, La Plata, Argentina)

Exercise training is a consolidated approach to reduce
cardiovascular morbidity and mortality. Cardiac adapta-
tion to endurance training includes cardiomyocyte hy-
pertrophy and improved contractility by a non-yet clar-
ified mechanism, as the most important events. This
response is mediated by the production and release
of several growth factors and other humoral mediators
among which, the insulin-like growth factor 1 (IGF-1)
seems to be the most relevant. IGF-1 increases in re-
sponse to exercise training both in experimental animal
models and in athletes compared with healthy sedentary
controls. Furthermore, IGF-1 has been demonstrated to
be produced in cardiovascular tissue, where it likely ex-
erts autocrine/paracrine effects. Interestingly, we have
reported that exercise training is effective to convert
pathological into physiological hypertrophy in the spon-
taneously hypertensive rats (SHR). In the pathophysiolo-
gy of this consolidated experimental model of pathologic
cardiac hypertrophy the hyperactivity of the myocardial
Na+ /H+ exchanger-1 (NHE-1) is critical by increasing

intracellular Na+ and Ca2+ concentration, hence facili-
tating calcineurin activation. Moreover, the hyperactivity
of the NHE-1 has been extensively described as a cen-
tral component of many cardiac pathologies, playing a
key role in hypertrophy development and progression to
heart failure. In the conversion of pathologic to physio-
logic cardiac hypertrophy of the SHR through exercise
training/IGF-1stimulation the prevention of NHE-1 hyper-
activity through an AKTdependent inhibitory phospho-
rylation of the cytosolic tail of the exchanger, as well as
the positive inotropic and antioxidant effects, emerge as
key players. With respect to the IGF- 1/exercise training
enhancement in cardiac contractility we have substantial
data supporting that NO-dependent CaMKIl activation
plays a critical role, mainly due to phospholamban phos-
phorylation that results in increased Ca2+ transient am-
plitude, rate of decay and SR content. Interestingly, this
pathway (namely NO-CaMKIIl) seems not to contribute to
the adaptive hypertrophy

ADULT CARDIOMYOCYTE CELL CYCLE MANIPULATION AS CARDIO-REGENERATIVE STRATEGY
PAOLA LOCATELLI
(Instituto de Medicina Traslacional, Trasplante y Bioingenieria, CONICET; Universidad Favaloro, Buenos Aires, Argentina)

Ischemic heart disease is the main cause of death world-
wide. Cardiac ischemia results from reduced oxygen flow
and nutrients to the cardiac cells. If ischemia is prolonged
or intense, infarction occurs and cells die. As the rate of
endogenous regeneration is slow and poorly significant,
dead cells are progressively replaced by non-contrac-
tile fibrotic tissue, ultimately reducing cardiac function
and leading to heart failure.The most recently released
post-infarction pharmacological treatments target the
neurohormonal physiology of the remaining cardiomyo-

cytes (CMs) without intention to replenish the lost ones.
So is that novel approaches for replenishing cardiomyo-
cyteslost during myocardial infarction are in need.

An established paradigm in cardiovascular regenerative
medicine is that adultmammaliancardiomyocytes have
limited proliferative capacity. However, despite the low
turnover rate, with most myocytes having their cell cycle
blocked, they continue to increase in size and DNA con-
tent, both processes requiring cell cycle activity but not
leading to cytokinesis.
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To be possible for the heart to work as a sincitium, it is
of vital importance that either gene or cell experimental
therapies warrant newly incorporated cells’ engraftment.
Soitis thatthere is a growing interest in identifying factors
playing relevant roles in the regulation of the cell cycle,to
be later used for the induction of therapeuticventricular-
cardiomyocyte mitotic division.

One of the current approaches consists in the removal
of the molecular brake that prevents the adult cardiomy-
ocyte to overcome de G2/M checkpoint of the cell cycle.
So far, the meisl gene has been identified in mice as a
transcription factor required for the transcriptional acti-
vation of the inhibitor proteinsp15, p16 and p21, which
inhibit cyclin-CDK complexes inducing cell cycle arrest.
But more studies are needed both to confirm that this
gene has a similar role in large mammals including hu-
man beings, and to find new cell cycle-regulating mol-
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ecules that can be used as targets for gene therapies
aimed at promoting adult cardiomyocyte cell division.
Despite the scientific progress achieved during the last
decades, the goal of regenerating a damaged heart, still
seems far away. While new approaches have emerged,
such as the use of stem cells of different sources, biore-
sorbable scaffolds to improve cell retention, decellular-
ized matrices, and gene therapies with different targets
and vectors, many questions remain to be answered,
including how cardiomyocyte proliferation is regulated
during heart development, to reveal unknown cell cycle
regulation mechanisms and regulating molecules, that
can be reproduced in order to achieve myocardial re-
generation. Only by unraveling the complexity of the cell
cycle processes we will approach the chance of partially
regenerating the human heart.

ENDOCRINE SOCIETY JOINT SYMPOSIUM: INTEGRATING GENOMIC AND NONGENOMIC ACTION OF NU-
CLEAR RECEPTOR HORMONES IN PHYSIOLOGY AND PATHOLOGY

Chairs: Patricia Elizalde and Claudia Pellizas

EXTRANUCLEAR EFFECTS OF THYROID HORMONES

AND ANALOGS AT THE PLASMA MEMBRANE LEVEL
SANDRA INCERPI
(Universita Degli Studi Roma Tre, Roma, ltaly)

Extranuclear or nongenomic effects of thyroid hormones
are widely recognized, beside the classical effects me-
diated by nuclear receptors, suggesting the existence of
different mechanisms involving plasma membrane, mi-
tochondria, or cytoskeleton. Thyroid hormones and im-
mune system cross-talk, although the signaling pathways
of this interaction have not been defined yet. A complex
relationship exists between thyroid hormone and immune
system cells, and in cases of hypo- or hyperthyroidism
the immune response is usually altered. Extra-nuclear
effects of thyroid hormones are mainly mediated by inte-
grin avB3, although other receptors also are able to elicit
fast responses. THP-1 monocytes show high expres-
sion of integrin av3, and are therefore a good model to
study the short-term effects of thyroid hormones. Typical
responses of THP-1 monocytes modulated by thyroid

hormones, such as cell migration, have been studied
using two different chemoattractants: Insulin-like growth
factor-1 (IGF-1) and monocyte chemoattractant protein
(MCP-1) a potent chemokine. Our data show that thy-
roid hormones, T3 and T4, in the physiological concen-
tration range are able to inhibit the migration induced by
IGF-1 and MCP-1, but the mechanisms involved appear
to be different. In case of IGF-1 the inhibition by thyroid
hormone depends on integrin avf3, and the effects are
inhibited by RGD peptide, by an antibody against integ-
rin avB3, and by the thyroid hormone metabolite tetrac,
which also has interesting antitumor properties. In case
of MCP-1-activated migration the signaling pathway elic-
ited by thyroid hormone appears to be more complex, in-
volving also the modulation of the redox state of the cell.

CLINICAL SYNDROMES OF GLUCOCORTICOID HYPERSENSITIVITY:

GLUCOCORTICOID BETA MUTATIONS AND BEYOND
RICHARD SANTEN
(Department of Medicine, Endocrinology and Metabolism, University of Virginia, Charlottesville, Virginia, USA)

Steroid hormone action reflects the integrated effects
of production and clearance rates, bioavailable plas-
ma concentrations and receptor-mediated target tissue
responsiveness. Alterations of receptor-level concen-
trations or biologically relevant mutations can result in
relative tissue resistance or hypersensitivity. A variety of

clinical syndromes are associated with glucocorticoid re-
sistance which are caused by receptor mutations which
inactivate their function.  Less frequent are activating
mutations which enhance sensitivity to glucocorticoids.
Several mutations of the glucocorticoid receptor, includ-
ing N363S, the BCLI restriction fragment polymorphism,
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and ER22/23EK, are reported to cause hypersensitivi-
ty. Predominant clinical findings in these patients have
included obesity/metabolic syndrome, hypertension, al-
tered bone mineral density, vasoconstriction, inflamma-
tory bowel disease, and depression.

Complex receptor systems have been described in which
one receptor isoform exerts agonistic actions and anoth-
er antagonistic. Under these circumstances, inactivating
mutations of the antagonistic isoform would result in hy-
persensitivity. Specifically, with respect to the glucocorti-
coid receptor, Ga mediates agonistic actions and GR(
a dominant negative isoform, partially antagonizes the
effects of GRa. An inactivating mutation of GRB might
then be expected to cause hypersensitivity to the action
of glucocorticoids.

We have studied a patient with a compound mutation
of glucocorticoid receptor B (hGR BG3134T and hGR
BA3669G) with clinical findings associated with hyper-
sensitivity. These included low morning cortisol levels
over a six week period (<0.001 vs normal), an enhanced
suppression of cortisol in response to dexamethasone,
and development of Cushingoid features on replacement
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hydrocortisone. A mass spectrometry -based assay ex-
cluded surreptitious use of an exogenous glucocorticoid.
Even though the cortisol levels were low, no signs of ad-
renal insufficiency were present and potent stimulation
tests demonstrated the ability to secrete normal amounts
of hydrocortisone. A series of molecular studies in trans-
fected osteosarcoma cells (U-2 OS) demonstrated nor-
mal levels of a and 3 glucocorticoid receptor levels and
exaggerated responses of glucocorticoid responsive
genes such as GILZ. Comparison of gene expression
profiles revealed that the mutant cell line had an altered
profile after hydrocortisone stimulation. Studies in the pa-
tient’s cells are ongoing with preliminary data supporting
our findings.

In this presentation, we will review the studies of the
glucocorticoid a activating mutations and their clinical
manifestations and the studies in our prismatic case of
glucocorticoid hypersensitivity due to compound GR
mutations. Taken together, these findings illustrate the
complexity of glucocorticoid regulation and diverse clini-
cal manifestations.

CELL TYPE SPECIFIC ACTIONS OF GLUCOCORTICOIDS IN VIVO:
LESSONS FROM GENETICALLY MODIFIED ANIMALS
JOHN CIDLOWSKI
(Laboratory of Signal Transduction, National Institutes of Health, Bethesda, Maryland, USA

Heart failure is one of the leading causes of death in the
Western world, and stress is increasingly associated with
adverse cardiac outcomes. Glucocorticoids are primary
stress hormones that regulate homeostasis through two
closely related nuclear receptors, the glucocorticoid re-
ceptor (GR) and mineralocorticoid receptor (MR). Cardi-
omyocytes express both receptors but little is known con-
cerning their coordinated actions in heart physiology and
pathology. Here, we show that patients with failing hearts
display a disparity in the relative levels of GR and MR
compared to non-failing donor hearts. To examine the in
vivo function of glucocorticoid signaling in the heart, we
generated mice with cardiomyocyte-specific deletion of
GR (cardioGRKO), MR (cardioMRKO), or both GR and
MR (cardioGRMRAKO). The cardioMRKO mice exhibit-
ed normal heart function whereas the cardioGRKO mice
spontaneously developed cardiac hypertrophy and left

ventricular systolic dysfunction. Surprisingly, the cardi-
0GRMRJKO mice were protected from cardiac disease,
despite having pathological gene changes that were
present in the GR deficient hearts. Genome-wide mi-
croarray analysis identified a set of cardioprotective gene
changes that occurred uniquely in the double knockout
hearts. Re-installation of MR into the cardioGRMRdKO
hearts by adeno-associated virus gene transfer com-
pletely reversed the cardioprotective gene changes and
resulted in cardiac dysfunction. These findings reveal
not only a deleterious role for cardiac MR signaling when
unopposed by GR but also the molecular targets of MR
that contribute to cardiac pathology. Therapies that shift
the balance of cardiomyocyte glucocorticoid signaling to
favor more GR and less MR activity may provide an im-
proved approach for treating heart disease.

PROGESTERONE RECEPTOR AS A TRANSCRIPTIONAL REPRESSOR

REGULATES BREAST CANCER GROWTH
CECILIA PROIETTI
(Instituto de Biologia y Medicina Experimental, CONICET, Buenos Aires, Argentina)

Progesterone receptor (PR) is a critical mediator of
mammary gland development and contributes to breast
cancer progression. In its classical mechanism of action
PR associates with specific progesterone response el-
ements (PREs) on chromatin. DNA-bound PR recruits
transcriptional coactivators and associated cofactors,

which modify the local chromatin structure and facil-
itate transcriptional activation, resulting in activation or
repression of PR target genes. PR may also alter gene
expression nonclassically, where the receptor tethers
to other transcription factors bound to DNA. In addition
to its direct transcriptional effects, PR activates signal
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transduction pathways in breast cancer cells through a
rapid or nongenomic mechanism. PR transcriptional out-
come is affected by complex interactions between PR
and other regulatory factors which results in different PR
cistromes. Till present more attention and study has been
devoted to gene activation compared to gene repression
mediated by hormones, in particular, progestins. In fact,
gene repression is poorly understood, with some authors
even considering repression as a secondary effect of
activation. In the present study, we addressed a poorly
explored PR function: its capacity to repress gene ex-
pression.

In this study, we demonstrate that progestin-activated
progesterone receptor reduces the expression of the
master transcription factor GATA3. GATAS is involved in
mammary gland development and is crucial for the main-
tenance of the differentiated status of luminal epithelial
cells. The role of GATAS in breast cancer as a tumor sup-
pressor has been established, although insights into the
mechanism of GATAS3 expression loss are still required.
In the present work, we show that ligand-activated PR
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modulates GATAS3 expression through regulation at the
transcriptional and post-translational levels in breast can-
cer cells. In the former mechanism, the histone methyl-
transferase enhancer of zeste homolog 2 is co-recruited
with activated PR to a putative progesterone response
element in the GATA3 proximal promoter, increasing
H3K27me3 levels and inducing chromatin compaction,
resulting in decreased GATA3 mRNA levels. This tran-
scriptional regulation is coupled with increased GATA3
protein turnover through progestin-induced GATA3
phosphorylation at serine 308 followed by 26S proteas-
ome-mediated degradation. Both molecular mechanisms
converge to accomplish decreased GATA3 expression
levels in breast cancer cells upon PR activation. In ad-
dition, we demonstrate that decreased GATA3 levels are
required for progestin-induced upregulation of cyclin A2,
which mediates the G1 to S phase transition of the cell
cycle and was reported to be associated with poor prog-
nosis in breast cancer. Finally, we show that downregula-
tion of GATA3 is required for progestin stimulation of both
in vitro cell proliferation and in vivo tumor growth.

RESIDENT MEMORY T CELLS
DAVID MASOPUST
(Center for Immunology, University of Minnesota, Minneapolis, Minnesota, USA)

Memory CD8 T cells protect against viral pathogens by
scanning host cell surfaces, thus infection detection rates
depend on memory cell number, migration, and distri-
bution. This talk will discuss several issues related to T
cell immunosurveillance efficiency including quantitative
analysis of memory T cell subsets, prime boost vaccina-

tions, evaluation of T cell migration, and in vivo imaging
of virus specific CD8 T cell mediated immunosurveillance
and reactivation in mucosal tissues. The talk will empha-
size antiviral resident memory T cells, and will present
ongoing investigations into the ontogeny and function of
this lineage.

THE ART OF CO-EXISTING: IMMUNE ADAPTATIONS DURING CHRONIC INFECTIONS
ELINA ZUNIGA
(Division of Biological Sciences, University of
California at San Diego, San Diego, California, USA)

During chronic infections, long-term cell adaptation via
functional exhaustion has been mostly studied in T cells
and B cells but much less is known on how (typically
short-lived) innate cells adjust to a persistently infectious
milieu. To address this question we studied Plasmacytoid
Dendritic Cells (pDCs), which specialize in Type | Inter-
feron (IFN-I) production but often become functionally
exhausted in persistent infections and tumors. Our work

uncovered novel aspects on the basic regulation of IFN-I
producing cells and could have implications for thera-
peutically manipulating innate responses during chronic
diseases. Furthermore, the new knowledge gather from
these studies provides a framework to understand how
the innate immune system adapts to co-exist with a per-
sistently replicating pathogen for the life of the host.

ZIKA VIRUS CONGENITAL SYNDROME IN EXPERIMENTAL MODELS
JEAN P. SCHATZMANN-PERON
(Instituto de Ciencias Biomédicas, Universidade de Sao Paulo, Sao Paulo, Brazil)
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Brazil has recently gone through an unprecedented pub-
lic health crisis due to the Zika virus epidemics. As many
other flavivirus it has never been correlated with human
morbidity or mortality. Unfortunately it has changed dra-
matically as the virus is now responsible for more than
2300 babies born with microcephaly. The so-called Zika
Congenital Syndrome has, besides microcephaly, many
other relevant features, as retinal damage, intra-uterine
growth restriction and arthrogryposis. In fact, babies born
without microcephaly but with significant neuronal and
retinal lesions have also been reported. In this context,
the development of an experimental model is of great
relevance for the studies on the pathogenesis of micro-
cephaly. We demonstrated that the infection of pregnant
SJL mice with ZIKV results in severe damage of the
pups. Most prominently was the significant reduction in
size and weight associated with high viral titers in the
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brains. This was accompanied by high level of apoptotic
cell death, probably of neuronal precursor cells (NPCs).
In order to confirm this we infected NPCs and human
brain organoids with ZIKV, and observed a significant re-
duction on the number of NPCs, corroborating the apop-
totic cell death hypothesis. Currently we are focused on
several aspects of the brain inflammation during micro-
cephaly. Interestingly, many pro-inflammatory cytokines
are down-regulated, as well as viral receptors and sign-
aling transduction molecules. This is consistent with clin-
ical findings, showing no sign of inflammation, at least
through cerebrospinal fluid protein and cellular analysis.
This may indicate that the virus controls inflammation in
situ. The elucidation of such mechanism would greatly
contribute for the understanding of the viral biology in the
central nervous system and also for the pathogenesis of
microcephaly.

GLYCAN- AND PEPTIDE-BASED VACCINES PROTECT AGAINST HEART INFLAMMATION AND PARA-

SITE BURDEN IN THE NONHUMAN PRIMATE MODEL OF CHAGAS DISEASE
IGOR ALMEIDA
(University of Texas, El Paso, Texas, USA)

Chagas disease (ChD) is a devastating neglected trop-
ical illness caused by the protozoan Trypanosoma cru-
zi, currently affecting 6-8 million people. There is no
vaccine available to prevent or treat ChD. T. cruzi has
a plasma membrane coated by highly immunogenic gly-
cosylphosphatidylinositol (GPI)-anchored glycoproteins,
such as mucins and mucin-associated surface proteins
(MASPs). Mucins contain the immunodominant glyco-
tope, Gala(1,3)GalB(1,4)GlcNAca (KM24), which induc-
es high levels of lytic, protective anti-a-Gal antibodies,
which control the parasitemia in both acute and chron-
ic phases of the disease. Recently, we showed that
Gala3LN covalently coupled to a carrier protein elicited
100% survival upon parasite challenge in the a-galac-
tosyltransferase-knockout (aGalT-KO) mouse model,
which mimics the human response against aGal-con-
taining epitopes. MASPs encompass overlapping B- and
T-cell epitopes in a peptide named MASPpep (DAENP-
GGEVFNDNKKGLSRV), which was recently revealed by
proteomics of trypomastigote extracellular vesicles and
immunoinformatics and shown to induce considerable
protection against T. cruzi challenge. Here, we evaluat-
ed the efficacy of KM24 and MASPpep as potential ChD
vaccine candidates in a nonhuman primate model. Four
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groups of Papio hamadryas (baboons; 4 animals each),
were immunized subcutaneously with KM24 covalently
linked to HSA (KM24h), MASPpep covalently linked to
KLH (MASPpepZKLH), KM24h+MASPpep-KLH, or PBS
(placebo); all containing liposomal-monophosphoryl lipid
A (L-MPLA) as an adjuvant. All groups were immunized
four times at weeks 0, 6, 12 and 24, and challenged twice
with metacyclic trypomastigotes (isolate HC123, Tcl,
originated from baboons). Blood, serum, and heart sam-
ples were collected for analysis of specific antibody titers
(by CL-ELISA), parasite burden (by gPCR), serum and
heart cytokines (by Multiplex), and heart histopathology,
inflammation-related microRNAs, and metabolomics.
We observed a very strong antigen-specific antibody re-
sponse in immunized baboons with either vaccine alone
or combined. Additionally, histopathology and parasite
load evaluation of vaccinated baboon hearts clearly in-
dicated that both vaccines, alone or combined, elicited
significant protection against inflammation and parasite
burden in the cardiac tissue, hallmarks of chronic ChD.
Analysis of inflammation-related microRNAs, cytokines,
and metabolites in cardiac tissues are underway and will
be discussed.

BIOLOGY OF LIPIDS IN REGULATING CELL PHYSIOLOGY

THE PHASE OF FAT: MECHANISMS AND PHYSIOLOGY OF LIPID STORAGE
TOBIAS WALTHER
(Harvard Medical School, Harvard University, Boston, Massachusetts, USA)

All organisms face fluctuations in the availability and
need for metabolic energy. To buffer these fluctuations,

cells use neutral lipids, such as triglycerides, as energy
stores. We study how lipids are stored as neutral lipids in
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cytosolic lipid droplet organelles. Specifically, we investi-
gate the molecular processes that govern the synthesis
of energy storage lipids as well as their storage in and
mobilization from lipid droplets. In modern societies, in-
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dividuals often face metabolic energy excess, leading to
metabolic diseases. We will present our studies on the
causal link between energy excess and metabolic dis-
ease.

METABOLIC RHYTHMS PERSIST IN PROLIFERATIVE GLIOBLASTOMA CANCER CELLS
WITH AN ALTERED CIRCADIAN TRANSCRIPTIONAL CLOCK
MARIO GUIDO
(Centro de Investigaciones en Quimica Biolégica de Cérdoba, CONICET; Facultad de Ciencias Quimicas,
Universidad Nacional de Cérdoba, Cérdoba, Argentina)

Circadian clocks distributed all throughout the body and
present in immortalized cell lines temporarily regulate
physiological processes, driving molecular rhythms in
gene expression through a transcription/translation feed-
back loop (TTFL); however, metabolic/redox cycles can
persist without transcription in a number of different cell
types; they are highly conserved through evolution and
present in all kingdoms of life. A body of recent evidence
suggests now that under physiological situations the cel-
lular clock can be made up of both the TTFL- and the
metabolic oscillators working together and interacting to
temporally control physiology. The disruption of circadian
rhythms as a consequence of modern life (shiftwork, jet-
lag, etc.) and continuous artificial illumination conditions
may lead to metabolic syndrome and higher cancer risk.
Since carcinogenesis is a complex process resulting
in the deregulation of cell growth and division, here we
investigated whether immortalized human glioblastoma
cells maintained quiescent or under proliferation keep a
functional cellular clock after synchronization and wheth-
er proliferating cells display differential time responses
to drug treatment. We examined the expression of key
components of the canonical molecular clock (Bmall,
Per1, Rev-erba), and of glycerophospholipid (GPL) syn-
thesizing enzyme genes (choline kinase a: Choka and
CTP:phosphoethanolamine cytidylyltransferase 2:Pcyt-
2), as well as redox metabolism, peroxiredoxin oxidation
cycles, GPL-endogenous content and metabolic *?P-GPL

labeling over time. Cells grown in 10% FBS-DMEM were
synchronized with dexamethasone (DEX, 100 nM) for
20 min (time 0), maintained with (proliferative) or with-
out (arrested) FBS-DMEM for 36-48 h and collected at
different times for further assays. In arrested cultures
Bmall, Per1, Rev-erba, Choka and Pcyt-2 mRNAs and
the labeling of *?P-GPLs exhibited a circadian rhythmici-
ty after synchronization. Temporal oscillations were also
found in the redox state, and peroxiredoxin oxidation cy-
cles. In proliferating T98G cells, the circadian-controlled
rhythmicity of gene expression was lost or its periodicity
shortened whereas the redox state and GPL metabolism
continued to fluctuate with a similar periodicity to that
observed under arrest or over a longer period. Moreo-
ver, under proliferation the viability of cells significantly
changed over time after treatment with the proteasome
inhibitor bortezomib (500 nM), a potent chemotherapeu-
tic agent. With this procedure, the highest levels of cell
death (70%) are achieved from 12 h up to 24 h after DEX
synchronization compared with only ~50% cell death at
other times. Results strongly suggest that an intrinsic
cellular metabolic oscillator operates in proliferating tu-
mor cells regardless of the transcriptional circadian clock
rhythmicity; the persistence of such temporal control of
metabolism likely reflects differential tumor cell suitability
for a more efficient, time-dependent drug treatment to be
applied at those times at which the cellular redox state is
high and GPL metabolism is low.

DECIPHERING MYCOBACTERIAL LIPID BIOSYNTHESIS REGULATION
GABRIELA GAGO
(Instituto de Biologia Molecular y Celular de Rosario, Rosario, Argentina)

Besides the relevance of lipid derived molecules in M.
tuberculosis pathogenicity, little is known about the en-
vironmental signals and regulatory cascades involved in
the global regulation of lipid metabolism in this bacterium
and how lipid homeostasis is maintained for survival and
during infection. Our work is directed to fulfill some of
these gaps by studying in detail the elements and mech-
anisms that regulate lipid homeostasis in M. tuberculosis,
how they impact in the biosynthesis and composition of
its cell wall and how host-pathogen lipid metabolisms in-
teract. Mycobacteria are unusual in possessing two fatty
acid synthase (FAS) systems, the eukaryotic-like FAS |
and the prokaryotic-like FAS Il. We initiated our research

project with the identification and characterization of the
components of the transcriptional regulation network that
keeps these two systems tightly regulated and found
they were essential for survival. We have constructed
and analyzed several conditional mutants in the com-
ponents identified. The results obtained using lipidomic,
proteomic and transcriptomic studies helped us to not
only comprehend the physiology and physiopathology of
this harmful pathogen but also to identify new targets that
can be used for the screening of new antimycobacterial
compounds.
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A SCIENTIFIC JOURNEY FROM THE BRAIN TO THE RETINA LED

BY ISOPRENOIDS AND PROTEIN PRENYLATION
ELENA POSSE DE CHAVES

(University of Alberta, Edmonton, Canada)

Autophagy is a process of lysosome-mediated degra-
dation of cytoplasmic cargos. Small GTPases Rabs, the
well-known regulators of membrane trafficking, play key
roles in autophagy. Rabs anchoring to cell membranes is
achieved by prenylation and is essential for activation of
their biological function. Prenylation is the post-transla-
tional modification of proteins by covalent attachment of
the isoprenoids farnesyl-pyrophosphate or geranylgera-
nyl-pyrophosphate (GGPP).

We found that when Rab prenylation is defective auto-
phagy flux is significantly impaired. | will present data
from two experimental settings.

In Alzheimer’s disease (AD) autophagy is dysfunctional
and reversing autophagy dysfunction in animal models
improves the pathophysiology and rescues memory.
Yet, the nature and cause(s) of autophagy dysfunction
in AD are unclear, which prevents the development of
disease-modifying strategies targeting autophagy. We
discovered that amyloid beta peptide (0AB42) inhibits
isoprenoids synthesis decreasing protein prenylation
in cultured cells and in brains of the AD mouse model
TgCRND8. Using the reporter mCherry-GFP-LC3 in
neurons treated with AB and in vivo, we found that auto-
phagic flux is blocked. We tested the ability of GGPP to
normalize autophagic flux and Rab7 function. Rab7 is re-
quired for autophagy progression. In AB-treated neurons,
Rab7 is hypoprenylated and its localization to autopha-
gosomes is reduced. GGPP prevented AB-induced auto-
phagy dysfunction and corrected Rab7 prenylation and
Rab7 subcellular localization. Thus, our data indicate
that autophagy defects in AD are due, at least in part, to
inhibition of protein prenylation secondary to decreased
isoprenoids synthesis. Restoration of protein prenylation
in cultured cells normalizes autophagy and in vivo could
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improve the pathophysiology of AD.

Several prenylated proteins are required for normal ret-
inal function and if mutated they cause inherited retinal
diseases. We tested the effect of protein prenylation
inhibition by statins in a cell model of retinal pigment-
ed epithelium (REP). Simvastatin impaired LC3-Asso-
ciated Phagocytosis a type of selective autophagy that
mediates degradation of photoreceptor outer segments.
GGPP prevented inhibition of protein prenylation by stat-
ins and corrected photoreceptor phagocytosis. We also
examined the effect of simvastatin on retina function in
vivo in mice subjected to chronic treatments with simvas-
tatin. Retina function was assessed by electroretinogram
recording. At the end of the study we performed bio-
chemical (cholesterol mass, RTPCR of hydroxymetylgl-
utarylcoA reductase, protein prenylation) and histological
analysis of the neural retina and the RPE. Simvastatin
treatment was associated to impaired retinal signal trans-
mission. Moreover, cryosections of simvastatin-treated
mice retinas showed bipolar cells sprouting, a previously
reported potential compensatory mechanism in response
to reduced photoreceptoral pre-synaptic modulation.
RPE flat mounts of simvastatin-treated mice showed the
presence of larger RPE cells, a feature observed in ret-
inal degenerative diseases upon RPE cell loss. Levels
of plasma and retinal cholesterol mass did not differ be-
tween treated and untreated mice. Our experiments sug-
gest that simvastatin treatment might have detrimental
effects on retinal function. This may constitute a possible
side effect common to all statins and could be particularly
relevant to patients with pre-existing retinal diseases.
Our studies identify protein prenylation as a pivotal pro-
cess for normal autophagy function and highlight its impor-
tance in several physiological and pathological paradigms.

SYNAPTOPATHIES: PRE-PRODROMIC STAGES OF NEUROPSYCHIATRIC DISEASE?
FRANCISCO BARRANTES
(Instituto de Investigaciones Biomédicas, CONICET; Universidad Catdlica Argentina, Buenos Aires, Argentina)

Classical views on the neuropathology of neurodegen-
erative diseases such as Alzheimer disease and Par-
kinson disease have relied on the assumption that the
alterations of neuronal cell bodies (intracellular protein
accumulation) and the accretion of metabolic extracel-
lular deposits constitute the initial pathological events.
Current views, however, suggest that early alterations of
the structure and function of brain synapses play a major

role in the pre-symptomatic stages of neurological and
neuropsychiatric diseases, certainly before major clinical
manifestations are made apparent, and probably before
the occurrence of neuronal degeneration and death.
Dysregulation of synaptic structure and function, encom-
passed under the term “synaptopathies”, may not only be
early aspects of Alzheimer and Parkinson diseases, but
also include schizophrenia spectrum and autism spec-
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trum disorders, addictions, and depression syndromes.
Synaptopathies comprise a wide range of phenotypes,
from alterations in the number or size or the dendritic
spines, dysmorphic or disarranged spine localization
along the dendritic arborizations, biochemical alterations,
and combinations thereof. | will review the state-of-the-
art knowledge on synaptopathies acquired with the help
of current research tools, with special emphasis on su-
perresolution imaging techniques.
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Eggeling, C., Willig, K.I. & Barrantes, F. (2013). STED
microscopy of living cells -New Frontiers in Membrane
and Neurobiology. J. Neurochemistry 126: 203-212.
Willig, K.I. & Barrantes, F.J. (2014). Recent Applications
of Superresolution Microscopy in Neurobiology. Current
Opin. Chem. Biol. 20:16-21.

Barrantes, F.J. (2016). Single-molecule localization
superresolution microscopy of synaptic proteins. A.K.
Shukla Ed., Springer Protocols Handbooks, pp. 1-42.

STUDY OF NEUROINFLAMMATION TO IDENTIFY NEUROPROTECTIVE TARGETS

FOR PARKINSON'S DISEASE
FERNANDO PITOSSI
(Fundacion Instituto Leloir, CONICET, Buenos Aires, Argentina)

Parkinson ‘s Disease (PD) is the second most com-
mon neurodegenerative disease in the population. One
patho-physiological feature consistently found in animal
models and PD patients is robust microglial activation.
Identifying parameters that could determine a univocal
role of microglial activation on neuronal cell death in the
substantia nigra (SN), the main region affected in PD, is
crucial to define new therapeutic targets against PD and
select PD patients to be enrolled in anti-PD trials based
on immunomodulation.

We have found that microglial activation in the degener-
ating SN is “primed”. Microglial cells can be shifted to a
pro-inflammatory state by central and also sub toxic lev-
els of systemic inflammation. This shift can dramatically
exacerbate on-going neurodegeneration in the SN lead-
ing to increased and earlier motor symptoms, via Inter-
leukin-1beta (IL-1) overproduction. In addition, we have

observed that sustained but not acute expression of IL-1
or Tumor necrosis factor-alpha (TNF) in the SN leads to
dopaminergic neuronal demise, motor symptoms and
microglial activation. TNF effects are dose-dependent
since, using a combination of knock-in mice, adenoviral
vectors and the CRE/lox system we could demonstrate
that low levels of TNF can be neuroprotective for nigral
neurons, while higher levels could be detrimental.

In conclusion, we have identified parameters that de-
termine a given effect of pro-inflammatory cytokines
on neuronal viability and generated several inflamma-
tion-mediated models of nigral degeneration and motor
symptoms that could be exacerbated systemically. In
addition, these models could serve for the identification
of inflammation-derived specific molecules with univocal
toxic or protective effects could serve as future protective
treatments against PD.

DRUG DISCOVERY IN PSYCHIATRY: FROM GENES TO TARGETS, CIRCUITS AND PATIENTS
PATRICIO O'DONNELL
(Harvard Medical School, Harvard University, Boston, Massachusetts, USA)

Despite strong recent advances in our understanding of
brain circuits underlying psychiatric disorders, there has
been a paucity of novel drugs entering the market. How
can we move forward and take advantage of the wealth
of human and animal data that can help the field? A rea-
sonable starting point to identify novel targets is human
genetics. However, as the genetic contribution to neu-
ropsychiatric disorders is non-Mendelian, this will not be
a straightforward effort. Patricio O’Donnell will provide an
overview of the strategy adopted at the Pfizer and oth-
er companies to identify and validate novel targets for
Psychiatry. Specifically, we started with the recent ge-
nomewide association studies (GWAS) for schizophre-
nia, in which 108 loci were identified as conferring risk
for the disorder (Rikpe et al, Nature 2014). We estab-
lished a workflow that allowed identifying the most likely
gene driving the association in most of the 108 loci using
linkage disequilibrium analysis. Then, we set an itera-
tive process of selecting a short list of genes in which
we considered factors such as whether the GWAS loci

were in coding regions of the genome, the potential di-
rectionality of the effects, the relevance of these genes
to known pathophysiological processes, and the link to
testable and targetable biological processes (Schubert
et al, Neuron 2015). We identified some transcription
factors (ZNF804A), Calcium channels (L and T type),
cellular signaling (AKT/GSK3beta) and cell transporters
(SLC39A8, a zinc transporter). We followed this up with
setting up cell lines and mouse models in which these
genes were knocked down and tested the impact on cir-
cuitry and function using electrophysiology. One example
of how this line of research could contribute to novel
pharmacological tools is the AKT signaling. As a conse-
quence of the GWAS data, we explored novel dopamine
pharmacology that takes advantage of beta-arrestin sig-
naling (which signals through AKT and GSK3beta). A
handful of beta arrestin biased compounds were devel-
oped and tested in animal models relevant to psychiatric
conditions. These agents showed an antipsychotic like
profile, along with cognitive benefits. Electrophysiologi-
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cal data revealed that biased dopamine pharmacology
was beneficial for restoring activity of cortical inhibitory
interneurons (Urs, PNAS 2016). Thus, the use of genet-
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ics as a starting point for psychiatry drug discovery may
open the door to novel targets and a more biologically
informed drug discovery process.

TAUOPATHIES: PERSPECTIVES ON AN EMERGING PATHOBIOLOGY
KENNETH KOSIK
(University of California at Santa Barbara, Santa Barbara, California, USA)

In several neurodegenerative diseases including
Alzheimer disease, tau self-assembles into intracellu-
lar aggregates of fibrous polymers. The mechanism by
which this critical transition from a soluble protein to an
insoluble fibrous state occurs is unknown. We have dis-
covered that tau molecules can become compacted into
a protein-rich droplet while maintaining their solubility
and native-like protein conformations. This dense liquid
droplet state is termed a complex coacervate, and it is
held together by the opposite charges of their constitu-
ents, ions, and water. In the case of the tau protein, the
opposite charge comes from RNA. In human neuronal
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cell culture, tau selectively binds to a category of RNA
known as tRNA. Tau and RNA favorably condense under
physiologic conditions to a complex coacervate phase.
When the tau-RNA-dense droplets are incubated to-
gether over time, tau transitions to a conformation simi-
lar to that found in pathological fibers. Current directions
include the detection of liquid-liquid phase separated
states that incorporate tau in living cells. Additional stud-
ies have uncovered an upstream tau pathway that can
detect mutant tau before aggregates occur. A repurposed
drug to prevent tau inclusions in a mouse model can fa-
vorably regulate this pathway.

CROSSING BORDERS WITHOUT A VISA: HOW DO AFRICAN TRYPANOSOMES

COLONISE THE TSE-TSE FLY VECTOR?
ALVARO F. ACOSTA-SERRANO
(Parasitology and Vector Biology Department, Liverpool School of Tropical Medicine, Liverpool, United Kingdom)

Trypanosoma brucei undergoes a complex life cycle
within the tsetse vector, which involves migration and
colonization of different fly tissues. Establishment of a
trypanosome infection occurs after the parasites reach
the ectoperitrophic space (ES), which is in direct contact
with the gut epithelium and is separated from the lumen
by the 3-layered peritrophic matrix (PM). Although un-
proven, the most widely accepted hypothesis on how T.
brucei reaches the ES is by direct crossing of the tset-
se PM. However, PM degradation by trypanosomes is
unlikely considering that this is a chitin-rich tissue and
T. brucei lacks chitinase activity. Furthermore, while pre-
vious microscopy experiments show trypanosomes con-

fined between PM layers, evidence of degradation from
the midgut lumen or towards the ES have so far been
elusive. We re-studied this event by a combination of
3D-fluorescent and -electron microscopy. We found no
evidence supporting PM degradation by trypanosomes.
Instead, we discovered that trypanosomes invade the
ES via the proventriculus (PV - point of PM synthesis), a
process that also accounts for the formation of “parasite
pockets”, which are then carried along the entire length
of the gut as the PM gets synthetized. We propose that
after the fly takes an infected bloodmeal, trypanosomes
first enter the ES via the PV, which is crucial to establish
a midgut infection.

FROM METACYCLICS TO RETROMONADS: ANEW STAGE IN LEISHMANIA DEVELOPMENT WITHIN
THE SAND FLY MIDGUT IMPACTS VECTORIAL CAPACITY
JESUS VALENZUELA
(Laboratory of Malaria and Vector Research, National Institutes of Health, Rockville, Maryland, USA)

Leishmania parasites undergo several developmental
stages that give rise to infectious metacyclics, forms
adapted for transmission to mammalian hosts. To date,
metacyclics have been considered as a final terminally
differentiated stage in the sand fly midgut. Here, we re-
veal a hidden developmental cycle that drives continued

augmentation of metacyclics within an infected fly. Blood
causes Leishmania metacyclics to dedifferentiate into a
replicative leptomonad-like stage within the thoracic an-
terior midgut in a process we refer to as reverse meta-
cyclogenesis. This newly observed phenomenon resets
the infection inside the vector significantly increasing the
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number and homogeneity of the parasites through ad-
ditional rounds of multiplication prior to redifferentiating
back to metacyclics. Moreover, haptomonad promastig-
otes significantly increase in number forming a larger and
more distinct spheroid structure, the haptomonad plug,
that physically blocks the stomodeal valve further pro-
moting transmission. The effect of taking a subsequent
blood meal after acquiring Leishmania parasites is equal-
ly critical for early infections. Our data shows that only a
median of 52 (L. longipalpis) and 80 (P. papatasi) para-
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sites are taken up by a sand fly naturally feeding on an
infected host. In the absence of a second blood meal, the
large majority of infections are poor or lost. In contrast,
the majority of flies that obtain another blood meal 6 days
after infection, as they would naturally, develop transmis-
sible infections. Together, our data reveal the critical role
of multiple bloodmeals in Leishmania development with-
in sand flies that extends beyond metacyclics to expose
novel cycles of parasite amplification that enhances vec-
tor infectivity with every blood meal.

MULTIPLE ROLES OF MITOCHONDRIA IN INFLAMMATORY CHAGASIC CARDIOMYOPATHY
NISHA GARG
(Department of Microbiology and Immunology, University of Texas Medical Branch, Galveston, Texas, USA)

Chagas disease represents the third greatest tropical
disease burden globally, and accounts for ~$8 billion
US dollars costs annually in patient care. No vaccines
or safe drugs are available for treatment of an estimated
>300,000 patients in the US and >20 million patients in
endemic countries. Our lab focuses on studying the util-
ity of FDA approved drugs in providing cardioprotection
from the severity of progressive cardiomyopathy and is-
chemic cardiac injury, and set a new direction for clinical
treatment of Chagas disease.

Our published data suggest the mitochondrial dysfunc-
tion in the heart is linked to suppressed antioxidant re-
sponse and inflammation-induced immunopathology,
particularly due to reactive oxygen intermediates. So far
no mechanisms are known as to how these pathways
converge to cause clinically symptomatic Chagas dis-
ease. In recent studies, we have tested the hypothesis
that activation of cGMP/PKG and SIRT1/PGCL1 signal
transduction networks will preserve the antioxidant re-
sponse and mitochondrial function and prevent the ox-
idative/inflammatory adducts that precipitate cardiomyo-
cytes death and cardiac remodeling in Chagasic disease.
For this, C57BL/6 mice were infected with T. cruzi and at

the end of acute parasitemia (i.e. 45 days post-infection),
treated with sildenafil that inhibits PDE5 (negative regu-
lator of cGMP/PKG) or SRT1720 (SIRT1 agonist) twice
per week for 3 weeks. Mice were monitored at 150 days
post-infection corresponding to chronic disease phase.
The cGMP/PKG and SIRT1 activities were decreased by
2-fold in chagasic myocardium. Transthoracic echocardi-
ography showed the left ventricular (LV) systolic function,
i.e., stroke volume, cardiac output, and ejection fraction,
were significantly decreased in chagasic mice. Inhibition
of PDES5 or activation of SIRT1 preserved the LV function
in chagasic mice. The cardioprotective effects of PDE5
antagonist were provided through improvement of mi-
tochondrial health and function, antioxidant/oxidant bal-
ance, and inhibition of cardiac collagenosis and chronic
inflammation that otherwise were pronounced in cha-
gasic myocardium. The cardioprotective effects of SIRT1
agonist were primarily provided through control of chron-
ic inflammation.

We will discuss the mechanistic links between cGMP/
PKG and SIRT1/PGC1 signal transduction networks in
providing protection from mitochondrial and inflammatory
stress in Chagas disease.

TOXOPLASMA GONDII MOLECULAR MIMICRY: FROM IMMUNE EVASION TO PARASITE PERSISTENCE
HAKIMI MOHAMED-ALI
(Institute for Advanced Biosciences, Université Grenoble Alpes, Grenoble, France)

The obligate intracellular parasite Toxoplasma gondii
strikes a subtle balance with the host immune system
that not only prevents host death but also promotes par-
asite persistence. Although being enclosed within a para-
sitophorous vacuole (PV), the parasite actively interfaces
with host cell signaling pathways, thereby directing host
cell responses. The PV membrane has been regarded
as a sieve limiting the delivery of proteins secreted by
the parasite beyond the vacuolar space. However, the
discovery of a large variety of effector proteins originat-
ing from dense granule organelles (GRA proteins) and
their remarkable ability to cross the PV membrane and to
accumulate in the host cell nucleus has changed this par-
adigm. With this new repertoire of molecular weapons,

it can target gene expression at both the transcriptional
and posttranscriptional levels by regulating the amount
of mMRNAs encoding proteins and affecting noncoding
RNAs, e.g., microRNAs, respectively. These effectors
highlight novel mechanisms by which T. gondii has
learned to harness host signaling to favor intracellular
survival and will guide future studies designed to uncover
the additional complexity of this intricate host-pathogen
interaction.

See review : Hakimi MA, Olias P, Sibley LD. Toxoplas-
ma Effectors Targeting Host Signaling and Transcription.
Clin Microbiol Rev. 2017 Jul;30(3):615-645.
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HEPATOBILIARY PHYSIOLOGY. BREAKTHROUGHS AND NEW THERAPEUTICAL TARGETS

Chairs: Cecilia Larroca and Mariana Garcia

THE SPARC PROTEIN IN LIVER DISEASE. ANOVEL THERAPEUTIC TARGET?
GUILLERMO MAZZOLINI RIZZO
(Instituto de Investigaciones en Medicina Traslacional, CONICET, Universidad Austral, Buenos Aires, Argentina)

Secreted protein acidic and rich in cysteine (SPARC),
also called osteonectin, is a 43-kDa glycoprotein highly
conserved among different species. SPARC is secreted
into the extracellular matrix (ECM), and although it has
no structural function SPARC facilitates cell-cell and cell-
ECM interactions . SPARC is expressed during tissue
development, in tissues with high ECM turnover and in
injured tissues. A receptor for SPARC was not identified
yet, however, the binding of leukocyte-derived SPARC
to VCAM-1 was demonstrated to be necessary for leu-
kocyte transmigration through endothelial monolayers
in vitro. It has also been observed that SPARC binds to
integrin beta 1 and that this interaction enhances inte-
grin-linked kinase activation and pro-survival activity.
In normal livers, SPARC is slightly expressed in some
spindle-shaped cells located in periportal areas and in
scarce sinusoidal cells within the lobule. Expression of
SPARC in normal hepatocytes was not clearly observed.
Our group has been involved in the study of the role of
SPARC in liver diseases for many years. We have ob-
served that SPARC expression levels were increased in
liver samples from patients and animals with acute liv-
er failure (ALF). In SPARC knockout (SPARC-/-) mice
a decreased hepatic damage was observed in different
ALF animals models (e.g. Concanavalin A, LPS, APAP).
Mechanisms of protection involved resistance of liver
sinusoidal endothelial cells damage and reduced ROS

induction. Inhibition of SPARC by siRNA administration
reduced the degree of liver damage in mice.

On the other hand, the role of SPARC in hepatic fibrosis
has been particularly investigated in our laboratory. We
observed that SPARC knockdown protects mice against
the damage induced by chronic intoxication with thio-
acetamide (TAA). By using an adenovirus encoding for
an antisense against SPARC mRNA (AdasSPARC), in
a TAA-induced liver fibrosis model in rat, we were able
to reduce the amount of liver damage and the number
of hepatic stellate cells (HSC), a key cell population in-
volved in hepatic fibrosis. Rat that received AdasSPARC
showed thinner and immature collagen fibers. They also
showed less TGF-B1 levels. We also observed in an in
vitro assay that SPARC knockdown in HSC attenuated
profibrogenic response induced by fibrogenic cytokines.
Consistent with these results, the use of SPARC-/- mice
confirmed a reduction in the level of inflammation and
fibrosis after treatment with TAA. In this context, microar-
rays results demonstrated that SPARC-/- mice showed
over-expression of genes related to DNA repair and de-
toxification.

All'in all, these results suggest that SPARC is a key play-
er in acute and chronic liver diseases. Therefore, we pro-
pose SPARC as a potential therapeutic target for patients
with liver injury.

THERAPEUTIC AQUAPORIN GENE TRANSFER IN HEPATOCELLULAR CHOLESTASIS
RAUL MARINELLI
(Instituto de Fisiologia Experimental, CONICET; Universidad Nacional de Rosario, Rosario, Argentina)

Aquaporins (AQPs) are a family of membrane channels
that facilitate the osmotically-driven transport of water.
The first AQP (i.e., AQP1) was identified in 1992 by Dr.
Peter Agre, 2003 Nobel Prize in Chemistry. The mamma-
lian AQPs, which number about a dozen, are expressed
in many cell types, including the hepatocyte. Bile forma-
tion by hepatocytes is an osmotic secretory process. The
excretion of bile salts via the canalicular bile salt trans-
porter BSEP/ABCB11 is thought to be a major driving
force for the osmotic, AQP-mediated, water movement
into the bile canaliculus. Moreover, a defective cana-
licular AQP expression, as observed in experimental
models of hepatocellular cholestasis (e.g., that induced
by estrogens or lipopolysaccharides), is considered an
important contributing factor in the development of bile
secretory dysfunction. Based on this, we designed and
performed studies to assess whether the adenovector

AdhAQP1, which encodes for human AQP1 (hAQP1),
can promote AQP1-mediated canalicular water secretion
and thus improving bile secretory failure in hepatocellular
cholestasis. AdhAQP1, administered by retrograde bile
ductal infusion, induced hepatocyte canalicular hAQP1
expression and a concomitant increased in canalicular
osmotic water permeability [1]. Bile flow as well as chol-
eretic efficiency of endogenous bile salts (i.e., volume
of bile per micromol of excreted bile salts) were signif-
icantly augmented in cholestasis. This indicates that
bile flow improves to some extent by hAQP1-facilitated
canalicular water transport [1]. An unexpected finding in
hAQP1-transduced cholestatic rats was a significant im-
provement in the biliary bile salt output, which in turn nor-
malized the elevated serum bile salt levels in cholestasis
[2]. Canalicularly expressed hAQP1 unaltered BSEP/
ABCB11 protein expression but markedly increased its
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transport activity inducing its redistribution to cholester-
ol-rich canalicular microdomains [2]. Our observations
suggest that the hepatic adenoviral transfer of hAQP1
gene to cholestatic rats improves bile secretory failure by
increasing both biliary output and choleretic efficiency of
bile salts. This finding may have potential as novel treat-
ment for certain liver cholestatic diseases [3].
References:
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1. Marrone et al. Gene Therapy 21:1058-64, 2014.
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This work was supported by Grants from Agencia Na-
cional de Promocién Cientifica y Tecnolégica and Con-
sejo Nacional de Investigaciones Cientificas y Técnicas
(CONICET).

BILIRUBINOMICS 2017
CLAUDIO TIRIBELLI
(Liver Clinical and Research Center, Teaching Hospital, University of Trieste; Italian Liver Foundation, Trieste, Italy)

Since the first documented observation of a jaundiced
patient more than 3000 years ago, bilirubin was consid-
ered as a waste product of heme with limited biological
activity, a part of being a sign of liver disorders. Gain-
ing scientific attention in the 18th century, the interest on
the biological effects of bilirubin longer rotated around
its toxic and harmful effects to the brain. At concentra-
tions exceeding the binding capacity of plasma albumin,
such as in severe neonatal hyperbilirubinemia and in Cri-
gler-Najjar type | syndrome, (free) bilirubin accumulates
in brain inducing mild-temporary (acute bilirubin enceph-
alopathy) or severe-permanent damage (kernicterus).
Abnormal motor control, movements and muscle tone,
auditory disturbance with or without hearing loss, and oc-
ulomotor impairments, are the classical sign of bilirubin
neurotoxicity. If untreated, kernicterus is still a cause of
death in low-income countries. At the molecular level, bil-
irubin interplays with multiple targets, modulating a pleth-
ora of genes, proteins, and signaling pathway, leading to
a pro-inflammatory and pro-oxidant status, excitotoxicity,
autophagy, ER stress, cell death, interfering with prolifer-
ation and maturation, and showing a remarkable topog-
raphy for specific brain regions and CNS developmental
stages. Only more recently, the advantages of having a
moderately higher blood level of the pigment (such as in
Gilbert subjects) have been proved. Epidemiological evi-
dence demonstrates benefits (in term of lower incidence
and improved conditions) in cardiovascular diseases,
certain cancers, Crohn disease, diabetes, and autoim-
mune and neuropsychiatric diseases. All these condi-
tions presenting inflammation and increased oxidative
stress. Paradoxically, at low concentration bilirubin pro-

tection occurs via an anti-inflammatory and antioxidant
action. Bilirubin is the most potent endogenous antiox-
idant in the cell (more than tocopherol), due to its con-
tinuous recovery by the bilirubin-biliverdin redox cycle.
Powered thought the simultaneous activity of heme-ox-
ygenase and biliverdin-reductase, the cycle supplies the
cell with fresh bilirubin, consumed (oxidized back to biliv-
erdin) by the presence of intracellular ROS. Notably, the
most recent studies indicate a low serum bilirubin level
as a potential marker of ongoing chronic pro-oxidant dis-
eases, such as atherosclerosis (risk cut-off 10micromol/
liter), Alzheimer disease, dementia, multiple sclerosis,
and cerebral infection. Of great interest, and supporting
a key role of bilirubin as part of the intracellular anti-ox-
idant mechanisms, is the recent discovery of UnaG, a
protein binding and protecting bilirubin toward oxidation,
as an attempt to preserve and store this antioxidant mol-
ecule. Notably biliverdin reductase, heme oxygenase,
their products (bilirubin, biliverdin, Fe and Co), as well
the precursors alanine, behave as signaling molecules
not only on the enzymes involved in bilirubin metabolism
but also on important cellular controller such as kinas-
es (e.g.. PIBK: phosphatidylinositol-4,5-bisphosphate
3- kinase, IRK: insulin receptor tyrosine kinase, MAPK:
mitogen-activated protein kinases) and transcription fac-
tors (e.g.: AhR: aryl hydrocarbon receptor, PPAR: perox-
isome proliferator-activated receptors, Nrf2: Nuclear fac-
tor erythroid-derived 2-like 2). In conclusion, a century of
research has multiplied the mechanisms of actions and
the biological functions of bilirubin, multiplying the pieces
of an intriguing puzzle, resumed by the name “bilirubi-
nomics

LIVER VASCULAR PHYSIOLOGY AND ITS CLINICAL APPLICATION
GABRIEL GONDOLESI
(Instituto de Medicina Traslacional, Trasplante y Bioingenieria, CONICET, Universidad Favaloro, Buenos Aires, Argentina)

The hepatic physiology and circulation have unique and
differential characterististics compared to any other or-
gan in the human body.

Some of the unique features include: the dual vascular
supply; a mechanism of intrinsic regulation of the hepat-
ic artery; a portal blood flow supplying 2/3 of liver blood
flow, which is not controlled directly by the liver; and the

fact of receiving 20% of the cardiac output. At histological
level, it has a unidirectional blood flow with an extremely
distensible capacitance and venous resistance that regu-
lates parenchymal cell metabolic specialization.

The development of chronic liver disease causes a to-
tal body circulatory adaptation, opening anatomical and
non-anatomical porto-cava shunts, in order to adequate
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systemic flow to the increase intrahepatic vascular resist-
ance.

The need to reduce the consequences of this patho-
physiological changes, translated into the evolution of
therapies from surgical to percutaneous endovascular
porto-systemic shunts. The understanding, and the de-
velopment of the current knowledge on the close rela-
tionship between liver flow and hepatic regeneration,
favored recent developments in liver surgery; allowing to
plan liver resections, expanding not only the indications

SIMPOSIA XXIII
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but also increasing the possibility of applying surgery
with curative intent. The applications of those advances
in the transplant field allowed to evolve from using whole
cadaveric liver transplant to segmental living or cadaver-
ic liver donation, increasing transplant applicability in all
ages.

The current available surgical developments that apply
to the liver had become one of the best examples of the
use of translational physiology and medicine over the last
century and become the aim of this presentation.

ALLOSTERIC RECEPTOR-RECEPTOR INTERACTIONS IN HOMO-AND HETERORECEPTOR COMPLEX-
ES GIVE ANEW DIMENSION TO MOLECULAR NEUROSCIENCE AND UNDERSTANDING LEARNING

AND MEMORY AND BRAIN DISEASE
KJELL FUXE
(Department of Neuroscience, Karolinska Institutet, Solna, Sweden)

concept of allosteric receptor—receptor interactions in G
protein-coupled receptor (GPCR) homo- and heterore-
ceptor complexes of the central nervous system (CNS)
gave a new biological principle to understanding brain
integration and neuropsychopharmacology. Allosteric re-
ceptor—receptor interactions made possible through re-
ceptor oligomerization lead to novel receptor dynamics
during which the receptor protomers change their recog-
nition, pharmacology, signaling and trafficking and novel
allosteric binding sites can develop. GPCR heterore-
ceptor complexes can also involve ion channel receptors,
receptor tyrosine kinases (RTKs), sets of G protein inter-
acting proteins, ion channels and/or transmitter transport-
ers. There is a need to improve our understanding of the
molecular organization of the receptor oligomers, their
allosteric communication and the features of the receptor
interface. It appears clear that synaptic transmission and
volume transmission (extracellular fluid and CSF) in the
brain can become integrated in heteroreceptor complex-
es in the synaptic and perisynaptic membranes built up
of ion channel receptors , GPCRs and receptor tyrosine
kinases. It enables modulation of synaptic strength and
synaptic plasticity in a dynamic way and receptor plastici-
ty is accomplished. Integration of the molecular receptor
circuits in the postsynaptic and perisynaptic membranes,
respectively can take place through integration of their
intracellular molecular signaling pathways in the dendritic
spines.

Based on this concept, we proposed that the molecular
basis of learning and memory was based on the reor-
ganization of the homo- and heteroreceptor complexes in
the postsynaptic membrane of synapses associated with
changes also in the presynaptic receptor complexes to
facilitate the pattern of transmitter release to be learned.
Long-term memory may be created by the transforma-
tion of parts of the heteroreceptor complexes into unique

transcription factors which can lead to the formation of
specific adapter proteins which can consolidate the ho-
mo-and heteroreceptor complexes into long-lived com-
plexes with conserved allosteric receptor-receptor inter-
actions. Thus, the homo-heteroreceptor complexes are
regarded as highly dynamic assemblies formed or dis-
rupted by integrated synaptic and volume transmission
signals. These events are regarded as necessary for
learning, and can become transformed into a consolidat-
ed rigid state with conserved allosteric communication
representing molecular engrams resulting in a major long
term modulation of the neuronal networks. This molecu-
lar plasticity change, whether transient or long term, can
then alter the patterns of outflow in the brain circuits and
induce transient and long-term changes in behaviors and
cognitive functions. It is now clear through the demon-
stration of the GPCR heterodimer network (GPCR-Het-
Net) that the allosteric receptor-receptor interactions dra-
matically increases GPCR protomer diversity and biased
recognition and signaling leading to enhanced specificity
in signaling.

Dysfunction or disruption of the heteroreceptor complex-
es can lead to brain disease. Understanding the D2R
heteroreceptor complexes and their dysfunction in schiz-
ophrenia can lead to new strategies for its treatment and
for avoiding side-effects of antipsychotics known to main-
ly act as D2R antagonists. This includes a way to opti-
mize combined treatment or single use of heterobivalent
drugs targeting distinct D2R heteroreceptor complexes in
schizophrenia. This is inspired by current findings on the
existence of various types of D2R heteroreceptor com-
plexes in nuc accumbens core and shell.

It was also proposed that novel antiparkinson drugs for
the future may be heterobivalent drugs e.g. built up of an
A2AR antagonist pharmacophor linked to a D2R agonist
pharmacophor specifically targeting the A2AR-D2R het-
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erodimer. Other exciting novel targets for antiparkinson
drugs are A2AR-D2R-mGIuR5 Hets , where A2AR and
mGIluR5 synergize to put a brake on D2R Gi/o mediated
signaling. Emerging new concepts in Parkinson’s dis-
ease are that dysfunction of the allosteric receptor-recep-
tor interactions and dysbalance of multiple Hets codis-
tributed in the same neuron and synapses of the direct
and indirect pathways of the basal ganglia contributes to
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disease progression and levodopa- induced dyskinesias.
Furthermore,the D1 and D2 heteroreceptor complex-
es in the reward and anti-reward GABA pathways from
the nuc accumbens have become exciting new targets
for treatment of substance use disorder.The changes
found in these receptor complexes in cocaine self-admin-
istration opens up a new understanding what goes wrong
in cocaine addiction.

HARNESSING THE PLASTICITY OF G PROTEIN-COUPLED RECEPTORS

THROUGH ALLOSTERIC REGULATION BY G PROTEINS, SMALL MOLECULES AND CATIONS
ROGER K. SUNAHARA
(Department of Pharmacology, University of California at San Diego, San Diego, California, USA)

G protein-coupled receptors (GPCR) are conduits that
sense and communicate extracellular stimuli and trans-
duce their signals across the plasma membrane into
intracellular compartments. GPCRs can detect envi-
ronmental stimuli such as light, odors and tastes, and
serve as receptors for hormones, chemokines and even
proteases, and modulate downstream effectors that syn-
thesize or regulate second messengers such as cAMP,
inositol phosphates and cations. Communication be-
tween the receptors and effectors is mediated through
the heterotrimeric family of G proteins. Advances in the
structural biology of GPCRs have helped unravel the
complexities of ligand binding and G protein activation.
Analysis of the structural data, along with support from
pharmacological and biochemical studies, have aided
in developing models of how hormone binding leads to

G protein activation. Here we describe the allosteric re-
lationship between G protein binding and the hormone
binding site, where G proteins potently enhance the af-
finity of hormone agonists. Through understanding the
structural basis of this cooperativity we further provide a
rational foundation for the efficacy of allosteric modula-
tors, as well as a novel allosteric modulator binding site
on the beta, adrenergic receptor. An understanding of
the mechanisms underlying this allostery was also useful
to describe a major role of additional co-factors, such as
cations, as allosteric modulators in the stabilization of in-
active and active states of GPCRs. These data highlight
the complex nature of the cooperativity existing between
small molecules and G proteins in stabilizing specific
GPCR conformations and illustrate their impact on drug
discovery and development.

MOLECULAR AND STRUCTURAL DETERMINANTS OF GPCR FUNCTIONAL

SELECTIVITY AND SIGNAL PROPAGATION
MICHEL BOUVIER
(Department of Biochemistry and Molecular Medicine, Faculty of Medicine and Institute for Research in Immunology and Cancer,
Université de Montréal, Montréal, Canada)

It is now clear that G protein-coupled receptors (GP-
CRs) are not uni-dimensional switches that turn ‘on’ or
‘off’ a single signaling pathway. Instead, each receptor
can engage multiple signaling partners to form dynamic
complexes that can engage various downstream effector
systems that may or may not involve G protein activa-
tion. Individual ligands can have differential efficacies
toward specific subsets of the signaling effector reper-
toire engaged by a given receptor. This phenomenon,
known as ligand-biased signaling or functional selectiv-
ity, opens new opportunities for the development of new
drugs with increased selectivity profiles and less unde-
sirable effects. Yet, this pluridimensional nature of sign-
aling efficacy presents a challenge to establish the com-
plete signaling profile of drugs. To better assess multiple
signaling outcomes and unravel the structural basis of
GPCR functional selectivity, we developed a diversity of
biosensors based on bioluminescence resonance ener-
gy transfer (BRET) that allow real-time monitoring of mul-
tiple GPCR effectors and downstream signaling events.

We generated more than 40 BRET-based sensors that
monitor a large diversity of signaling pathways with un-
precedented spatio-temporal resolution in living cells. In
addition we developed label-free approaches that permit
assessing the integrated cellular responses and dissect-
ing the relative contribution of the contributing signaling
pathways. Their combined use with BRET sensors re-
vealed unexpected signaling texture and provide a new
tool-set to monitor signal transduction from the mem-
brane to intracellular organelles including endosomes,
opening new avenues for the screening and profiling of
drug candidates with favorable functional selectivity. At
the molecular level, molecular modeling and site-directed
mutagenesis revealed that specific domains of receptors
play crucial roles for the activation of selective pathways,
providing insights into the rational design of biased lig-
ands with desired signaling properties.
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DIFFERENT CHEMICAL BIOLOGY APPROACHES TOWARDS MODULATION OF GPCR SIGNALING
ROB LEURS
(Vrije Universiteit, Amsterdam, The Netherlands)

GPCRs are one of the most effective signaling devices,
that regulate a plethora of physiological responses via
the effective coupling to a diverse set of signaling path-
ways. The histamine H, receptor (H,R) is a GPCR that
regulates neurotransmitter release and is consequently
involved in various CNS functions via the coupling of
a set of GPCR isoforms to various signal transduction
pathways. To elucidate the role of these isoforms and
their various signaling pathways, our lab has been devel-
oping new tools to distinguish H_R isoforms and signaling
pathways in order to selectively affect G-protein and/or
non-G-protein signaling pathways.

Photoswitchable ligands are starting to emerge in the
field of GPCRs as another set of pharmacological tools
to control receptor activityat will. It has been shown

SIMPOSIA XXIV
METABOLISM AND THE IMMUNE RESPONSE
Chairs: Carolina Montes and Daniel Gonzalez-Maglio

that photoisomerization can change ligand affinity for
the receptor as well as its efficacy. Photoswitchable li-
gands often contain an azobenzene moiety that is able
to reversibly photoisomerize from the trans to cis isomer
upon illumination with specific wavelengths. neurological
disorders. In this presentations, a novel series of pho-
toswitchable antagonists for the histamine H, receptor
will be presented. Within this series binding affinity shifts
of over 10-fold were found upon treatment with light. In
this presentation, a highly complementary bidirectional
photo-antagonist and agonist toolbox is presented, which
allows dynamic regulation of histamine induced H,R ac-
tivation with high temporal resolution. These photophar-
macological tools can be of aid in spatio-temporal studies
to study H,R signalling.

MACROPHAGE IMMUNOMETABOLISM IN METABOLIC AND INFLAMMATORY DISEASES
PEDRO M. MENDES DE MORAES VIEIRA
(Istituto de Biologia, Universidade Estadual de Campinas, Campinas, Brazil)

The interface between immunology and metabolism
leaded to the understanding of many metabolic disorders
in which the immune system function is essential, such
as in diabetes, atherosclerosis and autoimmune diseas-
es. A key finding that emerged from this context is that
the metabolism integrates all other biological systems.
The adipokines are one example of molecules that in-
tegrates the metabolism with the immune systems. The
adipokines include leptin, adiponectin, retinol binding
protein 4 (RBP4), among others. RBP4, a retinol trans-
porter, is elevated in insulin resistance and contributes to
increased diabetes risk. RBP4 has an essential role in in-
flammation-induced insulin resistance. Insulin resistance
is a major cause of diabetes and is highly associated with
adipose tissue (AT) inflammation in obesity. RBP4 ele-
vation causes AT inflammation by activating innate im-
munity that elicits an adaptive immune response. RBP4
overexpression leads to insulin resistance and increased
AT macrophage and CD4 T cell infiltration. RBP4 over-

expression changes AT CD206* macrophage phenotype,
enhancing the expression proinflammatory markers and
activation of CD4 T cells while maintaining alternative-
ly activated macrophage markers. These effects result
from direct activation of AT antigen-presenting cells
(APCs) by RBP4 through a JNK-dependent pathway.
Blockade of antigen presentation or reduction on RBP4
levels improves insulin resistance and adipose tissue in-
flammation. RBP4 promotes a metabolic switch favoring
glycolysis in adipose tissue M2 macrophages. Glycolysis
inhibition block RBP4-induced macrophage activation.
RBP4 effects on the metabolic switch of macrophages
rely on the Hypoxia inducible factor 1 alpha (HIF-1q).
HIF-1o expression is elevated in adipose tissue M1
and M2 macrophages from RBP4 overexpressing mice,
which display a differentiated metabolomic phenotype.
Thus, RBP4 has a central role in macrophage metabolic
fitness during inflammation-induced insulin resistance.

MTOR SIGNALLING IN MACROPHAGES
THOMAS WEICHHART
(Center of Pathobiochemistry and Genetics, Institute of Medical Genetics, Medical University of Vienna, Vienna, Austria)

The interface between immunology and metabolism
leaded to the understanding of many metabolic disorders
in which the immune system function is essential, such
as in diabetes, atherosclerosis and autoimmune diseas-

es. A key finding that emerged from this context is that
the metabolism integrates all other biological systems.
The adipokines are one example of molecules that in-
tegrates the metabolism with the immune systems. The
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adipokines include leptin, adiponectin, retinol binding
protein 4 (RBP4), among others. RBP4, a retinol trans-
porter, is elevated in insulin resistance and contributes to
increased diabetes risk. RBP4 has an essential role in in-
flammation-induced insulin resistance. Insulin resistance
is a major cause of diabetes and is highly associated with
adipose tissue (AT) inflammation in obesity. RBP4 ele-
vation causes AT inflammation by activating innate im-
munity that elicits an adaptive immune response. RBP4
overexpression leads to insulin resistance and increased
AT macrophage and CD4 T cell infiltration. RBP4 over-
expression changes AT CD206* macrophage phenotype,
enhancing the expression proinflammatory markers and
activation of CD4 T cells while maintaining alternative-
ly activated macrophage markers. These effects result
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from direct activation of AT antigen-presenting cells
(APCs) by RBP4 through a JNK-dependent pathway.
Blockade of antigen presentation or reduction on RBP4
levels improves insulin resistance and adipose tissue in-
flammation. RBP4 promotes a metabolic switch favoring
glycolysis in adipose tissue M2 macrophages. Glycolysis
inhibition block RBP4-induced macrophage activation.
RBP4 effects on the metabolic switch of macrophages
rely on the Hypoxia inducible factor 1 alpha (HIF-1a).
HIF-1o expression is elevated in adipose tissue M1
and M2 macrophages from RBP4 overexpressing mice,
which display a differentiated metabolomic phenotype.
Thus, RBP4 has a central role in macrophage metabolic
fitness during inflammation-induced insulin resistance.

REGULATION OF IMMUNE FUNCTION BY LACTATE AND SHORT CHAIN FATTY ACIDS
MARTIN RUMBO
(Instituto de Estudios Inmunoldégicos y Fisiopatolégicos, CONICET, La Plata, Argentina)

The interface between immunology and metabolism
leaded to the understanding of many metabolic disorders
in which the immune system function is essential, such
as in diabetes, atherosclerosis and autoimmune diseas-
es. A key finding that emerged from this context is that
the metabolism integrates all other biological systems.
The adipokines are one example of molecules that in-
tegrates the metabolism with the immune systems. The
adipokines include leptin, adiponectin, retinol binding
protein 4 (RBP4), among others. RBP4, a retinol trans-
porter, is elevated in insulin resistance and contributes to
increased diabetes risk. RBP4 has an essential role in in-
flammation-induced insulin resistance. Insulin resistance
is a major cause of diabetes and is highly associated with
adipose tissue (AT) inflammation in obesity. RBP4 ele-
vation causes AT inflammation by activating innate im-
munity that elicits an adaptive immune response. RBP4
overexpression leads to insulin resistance and increased
AT macrophage and CD4 T cell infiltration. RBP4 over-

expression changes AT CD206* macrophage phenotype,
enhancing the expression proinflammatory markers and
activation of CD4 T cells while maintaining alternative-
ly activated macrophage markers. These effects result
from direct activation of AT antigen-presenting cells
(APCs) by RBP4 through a JNK-dependent pathway.
Blockade of antigen presentation or reduction on RBP4
levels improves insulin resistance and adipose tissue in-
flammation. RBP4 promotes a metabolic switch favoring
glycolysis in adipose tissue M2 macrophages. Glycolysis
inhibition block RBP4-induced macrophage activation.
RBP4 effects on the metabolic switch of macrophages
rely on the Hypoxia inducible factor 1 alpha (HIF-1a).
HIF-1o expression is elevated in adipose tissue M1
and M2 macrophages from RBP4 overexpressing mice,
which display a differentiated metabolomic phenotype.
Thus, RBP4 has a central role in macrophage metabolic
fitness during inflammation-induced insulin resistance.

IMMUNE REGULATION AT BARRIER SURFACES
DAVID ARTIS
(Weill Cornell Medical College, Cornell University, New York, USA)

Employing models of microbial colonization, pathogen
infection, chronic inflammation and tissue repair, re-
search in the Artis lab is examining how mammalian host
genetics and signals derived from the environment and
commensal microbial communities influence innate and
adaptive immune cell responses at the body’s barrier
surfaces. We are employing gnotobiotic mice to examine
the influence of defined commensal microbial commu-
nities on intestinal and peripheral immune cell develop-
ment, function and influence on tissue homeostasis. Our
recent findings indicate that commensal microbes have
a significant regulatory influence on lymphocyte, innate
lymphoid cell and granulocyte function associated with

susceptibility to multiple infectious, inflammatory and
metabolic disease processes. We have also developed
a number of translational immunology projects, including
analysis of tissue samples from patients with atopic der-
matitis, food allergy, obesity and IBD. It is hoped that the
results of these basic and translational studies will ad-
vance understanding of the pathophysiology of multiple
chronic inflammatory diseases, including asthma, aller-
gy, inflammatory bowel disease and obesity, and provide
a framework to test new therapeutic pathways to prevent
and treat these diseases.
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Chairs: Maria Jimena Ferraris and Gastén Soria

GENOMIC INSTABILITY & DNA REPAIR: LESSONS FROM CANCER,
NEURODEGENERATION AND AGING

THE NASCENT DNA: A SIGNALING TOOL BELT THAT INTEGRATES MULTIPLE PATHWAYS IN CELLS
VANESA GOTTIFREDI
(Fundacion Instituto Leloir, CONICET, Buenos Aires, Argentina)

The duplication of DNA is an essential process required
to produce viable daughter cells. To achieve such an en-
deavor, the replication machinery needs to readily copy
almost two meters of template DNA in approximately 5
hours (the length of an S phase). Such difficult task is fur-
ther challenged by the frequent chemical modifications
of the template DNA. Hence, a signaling network known
as DNA damage response (DDR) is activated to guaran-
tee replication adaptation to damaged DNA. While the
DDR preserves healthy cells from unnecessary death,
it also aids tumor cells when escaping from the harmful
effects of DNA damaging agents. Hence, understanding
the DDR may serve to identify important targets in cancer
therapy.

Our current understanding of the DDR indicates that it
gets activated when the replicative DNA polymerases are
blocked by DNA lesions. A first DDR option is to tolerate
the DNA lesion, meaning that the nascent DNA is synthe-
sized by alternative methods, including the synthesis of

DNA by specialized DNA polymerases that can use the
damaged DNA as replication templates. A second DDR
option is activated when the DNA lesion is not tolerated
and the DNA replication is halted. In this case, the stall-
ing of the replisome generates checkpoint signals that
spread throughout the nucleoplasm, preventing further
initiation of DNA replication events elsewhere. Such re-
duction in the DNA replication speed creates a temporal
window to repair DNA lesions, diminishing the global fre-
quency of encounter of DNA lesions by active replication
forks. If option 1 and 2 fail, the replication fork breaks,
requiring homologous recombination repair for its recon-
stitution. Such a linear pathway represents an oversim-
plification of the sophisticated way in which DDR works.
In fact, | will present data demonstrating unanticipated
levels of complexity in the interaction between DDR
pathways. Such findings may facilitate the identification
of key proteins of this network that should be targeted to
dismantle the DDR of tumor cells.

REGULATION OF BASE EXCISION REPAIR IN THE AGING BRAIN
RICARDO GREDILLA
(Departamento de Fisiologia, Facultad de Medicina, Universidad Complutense de Madrid, Madrid, Spain)

Aging is characterized by reduction in physiological func-
tions. The detrimental effects of aging are best observed
in postmitotic tissues, where cells that are irreversibly
damaged or lost cannot be replaced. Among such tis-
sues the brain is most important one due to its main role
in homeostasis of the organism. Brain aging is charac-
terized by increased susceptibility to neuronal loss and
functional decline leading to cognitive impairment. Mi-
tochondrial DNA (mtDNA) mutations are thought to play
an important role in these processes. Increased levels
of oxidative DNA damage and accumulation of mtDNA
mutations have been linked to mitochondrial dysfunction,
thus contributing to the aging process. Moreover, in-
creased mtDNA instability has been also associated with
the pathogenesis of neurodegenerative diseases such
as Alzheimer’s disease.

In order to maintain genomic stability, different DNA re-
pair pathways have evolved. Base excision repair (BER)

is the primary DNA repair pathway for small DNA modi-
fications caused by oxidation, alkylation or deamination,
both in nuclei and mitochondria. During the last years
we have investigated the potential role of DNA repair
mechanisms in the aging process and age-related neu-
rodegenerative disorders. Brain regions involved in cog-
nition processes, such as cortex and hippocampus, as
well as specific subcellular fractions like synaptosomes
have been analyzed during normal aging and different
animal models of neurodegeneration. Our investigations
suggest that a decline in the BER capacity is an impor-
tant factor in the brain aging process and in the onset
and course of age- related neurodegenerative diseases.
A better understanding of the underlying mechanisms of
the aging process would lead to significant advances in
the search of strategies to improve brain aging as well as
therapeutic treatments of neurodegenerative diseases.

OVARIAN HORMONE DEPRIVATION AND HORMONE REPLACEMENT THERAPY

EFFECTS ON MITOCHONDRIAL DNA REPAIR PROCESSES IN THE BRAIN
SANDRA ZARATE
(Instituto de Investigaciones Biomédicas, CONICET; Facultad de Medicina,
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Universidad de Buenos Aires, Buenos Aires, Argentina)

Sex steroids exert pleiotropic effects in the brain, pre-
serving neural function and promoting neuronal survival.
Not surprisingly, loss of ovarian hormones during nat-
ural or induced reproductive senescence in the female
is characterized by synaptic and cognitive impairments
and increased risk of neurodegeneration, processes that
are now recognized to be highly associated with mito-
chondrial dysfunction. Multiple lines of evidence point for
brain mitochondria as targets of steroid hormone action.
In fact, a link between sex-dependent susceptibility and
decline in brain mitochondrial function has been iden-
tified in normal aging as well as in neurodegenerative
diseases both in preclinical animal studies as well as in
women after natural or surgical menopause. Mitochon-
dria are key players in cellular bioenergetics and survival,
they are the main source of ATP production and also the
primary sites for cellular reactive oxygen species (ROS)
generation. These organelles are unique in terms of hav-
ing their own genome, which is more prone to oxidative
damage than the nuclear genome in part due to its close
proximity to the source of ROS production. Accumulative
damage in mitochondrial DNA (mtDNA) over time, if not
properly repaired, leads to mitochondrial dysfunction and
disease. As an organ with a high demand of energy and
low antioxidant capacity, the brain is particularly vulner-

able to mitochondria dysfunction and oxidative stress.
Base excision repair (BER) is the major DNA repair path-
way in mitochondria, thereby constituting an important
mechanism to avoid accumulation of mtDNA mutations.
Still, little is known about how hormonal status affects
mtDNA repair mechanisms in the brain. Moreover, the
heterogeneity of organization, function, and biochemical
mechanisms in the brain implies that some regions may
be particularly vulnerable to ovarian hormone loss and
accumulation of mtDNA damage. In this context, we are
studying the effects of long-term ovarian hormone dep-
rivation and early hormone-replacement treatments on
BER pathway in mitochondria from rat cortex and hip-
pocampus, areas primarily affected in aging and neuro-
degenerative diseases and highly responsive to ovarian
hormones. Our data suggest that hormonal status regu-
late BER pathway in a region-specific manner and poises
the hippocampus as a highly vulnerable area to ovarian
hormone loss regarding impaired BER capacity. Consid-
ering the importance of preserving mtDNA integrity for
normal cell function, this study provides insights into the
role of early hormone replacement therapy in mtDNA re-
pair capacity and could help find new therapeutic targets
to promote a healthier lifespan for women after natural or
induced menopause.

MAJOR ROLES OF PYRIMIDINE DIMERS, NUCLEOTIDE EXCISION REPAIR AND ATR
IN THE ALTERNATIVE SPLICING RESPONSE TO UV IRRADIATION
MANUEL MUNOZ
(Instituto de Fisiologia, Biologia Molecular y Neurociencias, CONICET; Facultad de Ciencias Exactas y Naturales,
Universidad de Buenos Aires, Buenos Aires, Argentina)

We have previously found that UV irradiation promotes
RNA polymerase Il (RNAPII) hyperphosphorylation and
subsequent changes in alternative splicing (AS). We show
now that UV-induced DNA damage is not only necessary
but sufficient to trigger the AS response and that photol-
yase-mediated removal of the most abundant class of py-
rimidine dimers (PDs) abrogates the global response to
UV. We demonstrate that, in keratinocytes, RNAPII is the
target, but not a sensor, of the signaling cascade initiated

SIMPOSIA XXVI

by PDs. The UV effect is enhanced by inhibition of gap-fill-
ing DNA synthesis, the last step in the nucleotide exci-
sion repair pathway (NER), and reduced by the absence
of XPE, the main NER sensor of PDs. The mechanism
involves activation of the protein kinase ATR that medi-
ates the UV-induced RNAPII hyperphosphorylation. Our
results define the sequence UV-PDs-NER-ATR-RNAPII-
AS as a pathway linking DNA damage repair to the control
of both RNAPII phosphorylation and AS regulation.

METABOLIC SYNDROME: NOVEL KNOWLEDGE AND NEW CHALLENGES

Chairs: Silvia Villanueva and Luis Cuniberti

ADIPOSE TISSUE INFLAMMATION AND METABOLIC SYNDROME:

PROTECTIVE ROLE OF BIOACTIVE GRAPE-DERIVED COMPOUNDS
MARCELA VAZQUEZ PRIETO
(Instituto de Medicina y Biologia Experimental de Cuyo, CONICET, Universidad Nacional de Cuyo, Mendoza, Argentina)

Metabolic syndrome (MetS) is a cluster of symptoms
that include increased waist circumference (abdominal

adiposity), plasma triglycerides, and fasting glycemia;
reduced high-density lipoprotein (HDL) cholesterol; and
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hypertension. The increasing incidence of MetS, which
occur in parallel with the increase of obesity, currently
affects 34% of the world population and is associated
with the development of insulin resistance, type 2 dia-
betes (T2D), and cardiovascular disease, constituting
a major public health concern worldwide. Hypertrophy
of adipocytes, particularly from visceral adipose tissue,
causes an increase production and secretion of pro-in-
flammatory adipocytokines such as tumor necrosis fac-
tor alpha (TNFa), monocyte chemoattractant protein 1
(MCP-1), resistin, interleukin 6, among others. Although
the mechanisms are not completely understood, these
pro-inflammatory cytokines drive the recruitment and
activation of macrophages and other immune cells that
completes a cycle of inflammation and impaired meta-
bolic function, contributing to adipose insulin resistance.
Diet can play a major role in the prevention of MetS and
its associated pathologies. Epidemiological studies show
that consumption of fruits and vegetables in humans de-
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creases the risk of MetS. Grape pomace (GP) is a waste
product, containing predominantly a left-over of skins
and seeds, generated in the winemaking process which
contains relatively high amounts of bioactive compounds
like polyphenols and dietary fiber. Polyphenols are nat-
urally occurring plant compounds that have a multiplici-
ty of biological effects. The most abundant polyphenols
identified in malbec GP are flavanols such as (-)-epicat-
echin, flavonols, anthocyanins, hydroxybenzoic and hy-
droxycinnamic acids, and stilbenes. The protective effect
of certain polyphenols on adipose tissue dysfunction are
attributed to the capacity to modulate cell signaling cas-
cades involved in inflammation and insulin resistance,
interaction with enzymes, transcription factors, and re-
ceptors among others. Overall, bioactive grapederived
compounds constitute an interesting alternative to modu-
late/mitigate adipose tissue inflammation associated with
MetS and obesity.

EFFECTS OF ANTIOXIDANTS ADMINISTRATION IN EXPERIMENTAL METABOLIC SYNDROME
CARLOS REYES TOSO
(Facultad de Medicina, Universidad de Buenos Aires, Buenos Aires, Argentina)

Metabolic syndrome (MS) is a cluster of abnormalities,
including among others, abdominal obesity, hyperten-
sion, glucose intolerance or diabetes and dyslipidem-
ia (hypertriglyceridemia and/or low HDL cholesterol).
The US National Cholesterol Education Program—Adult
Treatment Panel 1l (ATPIII-2005) and the Joint Interim
Statement -2009- (International Diabetes Federation;
American Heart Association; National Heart, Lung, and
Blood Institute; World Heart Federation; International
Atherosclerosis Society; and the International Associa-
tion for the Study of Obesity) defines MS as the combined
occurrence of at least three of the above mentioned five
risk factors. This syndrome increase the risk for cardi-
ovascular disease and type 2 diabetes, and recently it
has been associated with other pathological entities such
as Nonalcoholic Fatty Liver Disease (NAFLD), renal dys-
function, cancer (liver, pancreas, bladder and breast)
and dementia. It is estimated that approximately 20 % of
world’s adult population has MS.

Visceral obesity and insulin resistance (IR) are currently
considered the primary underlying factors in the develop-
ment of this syndrome. It has been reported that proin-
flammatory state of visceral obesity induces IR, leading
to clinical and biochemical manifestations of MS. Fur-
thermore, oxidative stress is associated with IR, visceral
fat accumulation, and MS. In the last decade, excessive
oxidative stress has been proposed as a common patho-
logical mechanism for the development of systemic le-
sions.

The MS induced in rats by the administration of high-fruc-
tose and high-fat diets mimics the syndrome described
in humans, but in contrast to patients rats’ body weight
is not significantly increased (although visceral adipose
tissue mass is expanded).

A major contributor to the development of IR is an over-
abundance of circulating free fatty acids (FFA). These
FFA induce IR in muscle by inhibiting insulin-mediated
glucose uptake. Increased levels of circulating glucose
augment glycolysis and production of diacylglycerol
(DAG). DAG stimulates the activity of protein-kinase C
(PKC) and so interferes with intracellular insulin signal-
ing. The metabolic alterations above mentioned increase
oxidative stress through an increase in reactive oxygen
species (ROS), specially mitochondrial and extra-mito-
chondrial (0,). PKC also induce NADP(H)-oxidase with
the production of more (0,). Furthermore the activation
of the polyol pathway results in a decrease of intracellu-
lar levels of NADPH which leads to reduced synthesis
of antioxidant substances. ROS produced, as mentioned
earlier, can cause DNA and mitochondrial damage, lipid
peroxidation and therefore disrupt the membrane lipid bi-
layer arrangement that may inactivate membrane-bound
receptors and enzymes and lead to cell death.

Several studies of chronic administration of antioxidants
substances to fructose-fat fed rats have shown a reduc-
tion in blood pressure, triglycerides, total cholesterol and
FFA and increased plasma HDL-cholesterol concentra-
tion. Even though the exact mechanism that triggers
these effects has not been fully elucidated, the results
mentioned above suggest that upregulated oxidative
stress promotes the development of MS. Even though
a great number of clinical trials show that most antioxi-
dants exhibit a wide range of effects in protecting against
ROS, results are still controversial. At this point no strong
recommendation can be made for the use of these com-
pounds in clinical practice.
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PRO-ATHEROGENIC ALTERATIONS IN METABOLIC SYNDROME
FERNANDO BRITES
(Facultad de Farmacia y Bioquimica, Universidad de Buenos Aires, Buenos Aires, Argentina)

The metabolic syndrome is defined as the concurrence
of mutually associated cardiovascular risk factors in-
cluding abdominal obesity, impaired glucose tolerance,
hypertriglyceridemia, decreased high density lipoprotein
(HDL)-cholesterol, and/or hypertension. In association
with these factors, many investigators have described
the activation of the sympathetic nervous system, re-
nin-angiotensin system, and increased levels of proin-
flammatory adipokines and cytokines. The original con-
ceptualization of this syndrome focused on a central role
of insulin resistance, and this is clearly a concurrent and
associated feature. More recently, the focus has been on
the metabolic syndrome as an epidemiologic tool related
to cardiovascular disease risk, and therefore traditional
cardiovascular disease risk factors have been adopted
as the defining features. Although the precise definition
of what clinically constitutes the metabolic syndrome has
generated considerable debate, it is well accepted that
these comorbidities represent a pathological state that
substantially augments risk for the development of type
2 diabetes mellitus and atherosclerotic cardiovascular
disease. In previous studies, we have described diverse
proatherogenic alterations associated with metabolic
syndrome which include: a) hypoadiponectinemia, b)
high soluble vascular cell adhesion molecule (VCAM)-
1 and leukocyte adhesion molecule expression (mono-
cyte CD54 and lymphocyte CD49d), c) an atherogenic
lipid and lipoprotein profile, and d) altered HDL chemical
composition and cardioprotective functions, accompa-
nied by higher cholesteryl ester-triglyceride interchange
carried out by cholesteryl ester transfer protein (CETP).
In this pathological condition, CETP seems to be highly
determinant of the metabolic syndrome-associated dys-
lipidemia. Of clinical relevance, CETP activity may be
acceptably predicted by non-HDL-cholesterol and HOMA
index. Moreover, CETP would also have a remodelling
action on very low density lipoprotein (VLDL) in circula-

tion, favouring, together with hepatic lipase, the forma-
tion of highly atherogenic small and dense low density
lipoprotein (LDL) particles in patients with metabolic
syndrome-associated hepatic steatosis, who, despite the
presence of intrahepatic fat, also secreted higher number
of VLDL particles. Hepatic steatosis was further associ-
ated with larger and triglyceride over-enriched circulating
VLDLs, of greater atherogenicity. However, when hepatic
steatosis progressed to severe fibrosis, circulating VLDL
features apparently improved, probably due to early alter-
ations in hepatic synthetic function. Furthermore, simple
hepatic steatosis would play an important role increasing
cardiovascular risk, independently of insulin resistance.
Thus, metabolic syndrome was shown to be closely relat-
ed to alterations of the whole lipoprotein spectrum as well
as to many other proatherogenic metabolic disturbances.
1. Tune JD, et al. Cardiovascular consequences of meta-
bolic syndrome. Transl Res 2017;183:57-70.

2. Gomez Rosso L, et al. Alterations in cell adhesion mol-
ecules and other biomarkers of cardiovascular disease
in patients with metabolic syndrome. Atherosclerosis
2008;199:415-23.

3. Coniglio RI et al. HOMA-IR and non-HDL-C as pre-
dictors of high cholesteryl ester transfer protein activi-
ty in patients at risk for type 2 diabetes. Clin Biochem
2012;45:566-70.

4. Lucero D, et al. Does non-alcoholic fatty liver impair al-
terations of plasma lipoproteins and associated factors in
metabolic syndrome? Clin Chim Acta 2011;412:587-92.
5. Lucero D, et al. Pro-inflammatory and atherogen-
ic circulating factors in non-alcoholic fatty liver disease
associated to metabolic syndrome. Clin Chim Acta
2011;412:143-7.

6. Lucero D, et al. Nonalcoholic fatty liver disease asso-
ciated with metabolic syndrome: Influence of liver fibrosis
stages on characteristics of very low-density lipoproteins.
Clin Chim Acta 2017;473:1-8.

METABOLIC SYNDROME AND MALE HYPOANDROGENISM
PABLO COSTANZO
(Servicio de Endocrinologia, Metabolismo y Medicina Nuclear, Hospital Italiano de Buenos Aires, Buenos Aires, Argentina)

The prevalence of metabolic syndrome is significantly
increasing over the years in direct relation to negative
changes in eating habits and lifestyle. Several studies
have shown that men with metabolic syndrome have sig-
nificantly lower testosterone levels and a higher preva-
lence of hypogonadism. In recent years, great advances
have been made in understanding the pathophysiologi-
cal mechanisms underlying this association.

Patients with metabolic syndrome are considered to have
lower testosterone levels due to multiple mechanisms
secondary to obesity and insulin resistance; however,
there is increasing evidence of an effect of hyperglyce-

mia per se on the gonadal axis.

In obesity and in hyperinsulinemia secondary to insulin
resistance, often present in patients with metabolic syn-
drome, there is a decrease in total testosterone related to
lower sex hormone binding globulin levels resulting from
decreased hepatic synthesis of this protein. However, in
obesity, as well as in hyperinsulinemia, there is also a de-
crease in free and bioavailable testosterone levels, which
implies a real decline in testosterone production.

In hypogonadal patients with metabolic syndrome or
type 2 diabetes, gonadotropin levels are usually normal
or low, which supports the diagnosis of hypo- or nor-
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mogonadotrophic hypogonadism in most of these men.
This reinforces the possibility of a failure at central level,
which may be due to a hypothalamic defect and/or to an
absence of pituitary response to GnRH.

Other proposed mechanisms is the negative-feedback
inhibition of the gonadal axis at the hypothalamic-pitui-
tary level due to higher estradiol concentrations second-
ary to a greater conversion of androgens into estrogens
by the increased aromatase enzyme activity in adipose
tissue.

Cell culture studies show that insulin stimulates the go-
nadal axis activity at all three levels: hypothalamic, pitui-
tary and testicular. Patient with metabolic syndrome have
hyperinsulinemia with hypoandrogenism. Anyway, this
apparent paradox may be explained by the decreased
insulin sensitivity observed in insulin-resistant states.
Leptin is also involved in the regulation of the activity of
the gonadal axis. It has been proposed that kisspeptin
neurons would play an important role in the nutritional/
metabolic/reproductive integration. Kisspeptins are pep-
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tide ligands of the receptor GPR54, with stimulating ef-
fects on GnRH neurons. It has been demonstrated that
kisspeptin neurons have leptin receptors and experimen-
tal data would allow us to conceive kisspeptins as medi-
ators of leptin action on GnRH and as being part of the
pathophysiology of hypogonadism in obesity. Hypotha-
lamic NPY (a potent inhibitos of gonadal axis) neurons
also express leptin functional receptor and might exert at
this level an effect similar to that of insulin inhibiting NPY
expression. Thus, resistance to leptin in obese subjects
lower central effects of leptin with lower GnRH secretion
and, in addition, hyperleptinemia secondary to leptin re-
sistance inhibits testosterone secretion at the testicular
level.

Inflammatory cytokines produced in adipose tissue may
also contribute to the lower synthesis of testosterone at
testicular level. By last, recent studies demonstrate the
direct effect of hyperglycemia on the pituitary hypothala-
mus axis, with inhibition of hypothalamic activity.
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USE OF A PERSONALIZED MEDICINE STRATEGY TO IMPROVE THE SAFETY AND EFFECTIVENESS
OF ISONIAZIDE TREATMENT
GUILLERMO ALBERTO KELLER
Centro de Vigilancia y Seguridad de Medicamentos, Facultad de Medicina,
Universidad de Buenos Aires, Buenos Aires, Argentina.

Isoniazid is metabolized by genetically polymorphic
NAT2. Different alleles are associated altered acetylation
capacity and risk for drug decreased efficacy or toxicity.
NAT2 polymorphism is also involved in the metabolism of
many chemical compounds with clinical consequences.
Methods: An oral isoniazid dose was prescribed to sub-
jects, and three hours later blood was extracted for NAT2
genotyping (PCR-RFLP) and phenotyping (quantification
of isoniazid and metabolite concentrations). Results: A
chromatographic technique was validated for the simul-
taneous determination of isoniazid and acetyl-isoniazid.
A total of 188 subjects (1 month to-44 years old), with no
history of allergy or adverse reactions to isoniazid were
analyzed. They received a weight-adjusted dose of 4.56
+ 0.89 (3.05-5.99) mg / kg. The present alleles were de-
termined as: *4 (35.00%), *5 (41.00%), *6 (21.00%) and
*7 (2.50%). Concentrations of isoniazid and its main me-
tabolite were 3.16 = 1.21 (1.51-5.83) pg / mL and 6.57

+4.82 (0.10 - 18.24) pg / mL, with an acetyl-isoniazid /
isoniazid (MR) molar metabolic coefficient of 2.56 + 2.23
(0.02-9.04). Antimodes of the trimodal distribution of MR
(Rapid> 5.4, Intermediate 1.2 to 5.4 and Slow <1.2) were
calculated for genotype/phenotype concordance analy-
sis. A maturation process in pediatric subject was identi-
fied, reaching full metabolic capacity at 4 years. Discus-
sion: The allelic distribution of the local population shows
its own frequency and slightly different from that reported
in other populations and studies. Both genotyping and
phenotyping allow the differentiation of metabolic profiles
that could be linked to the development of problems of
lack of efficacy and/or toxicity and can be used in the pro-
vision of therapeutic individualization services. Genotype
accurately predicts metabolic activity. Conclusions: phar-
macogenetic NAT2 study is a useful tool for the differen-
tiation of metabolic behaviors and eventual therapeutic
individualization.

AN INCREASE IN NMDAR-GLUN2A EXPRESSION AS A LONG TERM MEMORY
CONSOLIDATION MARKER
MARIA VERONICA BAEZ (1), MAGALI CERCATO (1), ANNA DE TOMAS LIORIO (1), TOMAS GONZALEZ GARELLO (1),
MA. FLORENCIA ACUTAIN (1), EDGAR KORNISIUK (1), NICOLAS LAVAISE (1), CLAUDIO CUELLO (2),
DIANA JERUSALINSKY (1)
(1)Instituto de Biologia Celular y Neurociencia “Profesor Eduardo De Robertis” (IBCN), Consejo Nacional de Investigaciones
Cientificas y Técnicas (CONICET), Universidad de Buenos Aires (UBA), Buenos Aires, Argentina. (2) McGill University, Montreal,
Quebec, Canada.

NMDA receptors (NMDAR) play a critical role in synaptic
plasticity, memory encoding and storage. These recep-
tors are composed by two obligatory GIuN1 subunits and
two regulatory subunits: GIuN2 (A-D) or GIuN3 (A-B), be-
ing GIuN2A and GIuN2B the major regulatory subunits in
central areas related to cognitive functions. It was already
shown that there is an increase of GluN1 and GIuUN2A 70’
after 5’ exploration leading to habituation to a new envi-
ronment (an open field: OF), in the hippocampus of 1, 2
and 3 month old Wistar rats. As this NMDAR subunits

increase could be related to memory tracing; hence, we
investigated if those changes would take place following
other learning paradigms like object recognition (OR) or
inhibitory avoidance (IA) tasks. In this work we show that
70’ after OR training there is a significant increase in hip-
pocampal GIuN1 and GIuN2A NMDAR subunits. As OR
task depends on prefrontal cortex (CPF) we investigated
if there is a change in CPF NMDAR subunits, however
we found that GluN1, GIuN2A and GIuN2B subunits re-
mains similar to controls, at least at the analyzed times.
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Then we decided to investigate if similar changes occurs
after IA training. As IA memory is related to amygdala,
we decided to analyze also this structure. Western blot
analysis shown that there is an increase in GIuN1 and
GIuN2A subunits 70’ after A training in hippocampal pro-
tein extracts and also in amygdala extracts. However,
these results does not demonstrate that NMDAR sub-
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units changes is associated with memory consolidation.
For this reason, we work with McGill APP rats that are an
Alzheimer disease’s model. In those rats, where |IA LTM
is not consolidated, NMDAR subunits did not change af-
ter IAtraining. These results strongly suggest that chang-
es in hippocampal NMDAR subunits could be part of the
trace of new spatial memories.

ROLE OF RAC3 COACTIVATOR IN CELLULAR DIFFERENTIATION
MARIA FERNANDA RUBIO
Instituto de Investigaciones Médicas (IDIM ), Consejo Nacional de Investigaciones Cientificas y Técnicas
(CONICET), Universidad de Buenos Aires (UBA), Buenos Aires, Argentina

Abstract: RAC3 is a member of the pl60 fami-
ly of Steroid Receptor Coactivators and is high-
ly expressed in several human cancers, contribut-
ing to cell proliferation and cellular transformation.
In this work, we have studied the role of RAC3 during
adipogenesis. This is a highly regulated process which
involves the cell cycle arrest and changes in the gene
expression pattern, which is required for morphological
remodeling. We found that RAC3 expression levels are
downregulated during specific stimulus induced-adipo-
cyte differentiation. Moreover, a constitutive decrease
of RAC3 expression through a shRNA potentiates ad-

ipocyte differentiation shortening the time at which the
adipocyte markers Perilipin, PPAR- and Oil Red O stain-
ing are detected. The RAC3 down regulation favors cell
arrest and autophagy. Early and late autophagy inhibitors
block adipocyte differentiation of control cells, but inhib-
it the shRAC3 differentiation partially. Although autoph-
agy is required for adipogenesis, these results suggest
that additional signals could be triggered by RAC3 down
regulation. We conclude that RAC3 is a key regulator of
adipogenesis whose down regulation generates cellular
arrest and a permissive environment for autophagy al-
lowing the early adipocyte differentiation.

STUDY OF ISOMERASE PROTEINS AS NEW REGULATORS IN THE ACTIVATION OF TRANSCRIPTION
FACTORS RELATED TO STRESS AND INFLAMMATION
ALEJANDRA ERLEJMAN
Instituto de Quimica Bioldgica de la Facultad de Ciencias Exactas y Naturales (IQUIBICEN), Facultad de Ciencias Exactas y Nat-
urales, Universidad de Buenos Aires (UBA), Consejo Nacional de Investigaciones Cientificas y Técnicas
(CONICET), Buenos Aires, Argentina

Abstract: The study of proteins involved in biological re-
sponse is important in order to promote the discovery
of new regulators in signalling pathways. In certain ma-
lignancies, it is known that some pathways are altered,
such as Nuclear Factor Kappa B (NF-kB) and Activator
Protein 1 (AP-1) in chronic inflammation. In particular,
we study new regulators for the activation of transcription
factors related to stress and inflammation such as NF-
kB and AP-1, with the final goal of provide new molec-
ular target as a promising approach in therapeutic field.
FK506-binding proteins (FKBPs) are Hsp90 Co-chap-
erones with peptidylprolyl-isomerase enzymatic activi-
ty, suppressed by the FK506 drug. Previously, FKBP51
and FKBP52 were characterized as steroid receptors
modulators. We demonstrated that FKBP51 impairs NF-
kB (p65/p50) activity, while FKBP52 enhances it. Fur-
thermore, NF-kB target genes were highly induced by
FKBP52, and its isomerase activity was decisive in this
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regulation. Importantly, both basal phospho-p65 and to-
tal p65 protein level were increased by FKBP52. In this
context NF-kB activity was favored by a higher FKBP52/
FKBP51 ratio. Moreover, in trophoblast cells AP-1 has an
important regulatory role. Preeclamptic placentas show
alterations on c-fos and FKBP52 expression. Our findings
revealed that FKBP52 stimulated AP-1 transcriptional ac-
tivity and promoted greater c-fos protein level. Interest-
ingly, the overexpressed FKBP52 produced higher level
of pERK/ERK for longer time. We propose FKBP52 as
new key regulator on AP-1 and NF-B signalling, empha-
sizing its isomerase activity as essential. Thus, we sug-
gest FKBP52 isomerase activity as an interesting target
to prevent AP-1 and NF-kB biological activity. This find-
ings represent a novel contribution in the development
of new therapeutic agents for inflammatory diseases.
Financial support: UBA, CONICET and PICT 2015-1603
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CRYSTAL VIOLET CHEMICAL ANALOGUES INHIBIT THE Trypanosoma cruzi PROLINE TRANSPORTER
TcAAAP069 AND EXERT TRYPANOCIDAL EFFECT.
MELISA MARTINEZ SAYE, LUCRECIA GAUNA, CHANTAL REIGADA, MARIANA MIRANDA, CLAUDIO A. PEREIRA

Laboratorio de Parasitologia Molecular, Instituto de Investigaciones Médicas A. Lanari (IDIM), Facultad de Medicina, Universidad
de Buenos Aires, Consejo Nacional de Investigaciones Cientificas y Técnicas, Buenos Aires, Argentina.

Trypanosoma cruzi, the etiological agent of Chagas dis-
ease, has a metabolism largely based on the consump-
tion of glucose and proline. Proline is also involved in dif-
ferentiation processes, cellular invasion and resistance
to oxidative, metabolic and osmotic stress. We have
previously identified the proline permease TcAAAP069
in T. cruzi and we showed the importance of this trans-
porter on parasite survival. Crystal violet (CV) was used
for several years as a blood additive for prevention of
transfusion transmitted Chagas disease. Among the try-
panocidal mechanisms proposed for CV, it was report-
ed the protein synthesis inhibition related to inhibition of
methionine and proline transport. The aim of this work
was to validate CV as a proline transport inhibitor in or-
der to use it as reference in a virtual screening proto-
col. CV entered at least in part through the proline per-
mease TCAAAPO69 and it also inhibited proline transport.
Transgenic parasites overexpressing proline transporter

(Tc069 parasites) were more sensitive to CV trypano-
cidal action (12.7uM for control parasites and 0.27uM
for Tc069 parasites). The protective effect of proline in
oxidative stress situations led to a 3-fold increase resis-
tance for Tc069 parasites when proline was added along
with CV. In order to obtain other drugs that might have
similar effects to CV, a similarity-based virtual screening
was performed, using the CV as query and different drug
databases of compounds approved for use in humans.
So far, three of the obtained compounds proved to be
effective as proline transport inhibitors that also had try-
panocidal effect. Taken together, these results show that
it is possible to identify potential trypanocidal compounds
by virtual screening using CV as a reference. Drug repo-
sitioning is a recommended strategy by the World Health
Organization to fight neglected diseases, like Chagas
disease, since costs and development time are signifi-
cantly reduced for its application in therapy.

DAMAGE ASSOCIATED MOLECULAR PATTERN HMGB1 EFFECTS IN NEURONAL SYNAPTOGENESIS
AND PROPAGATION OF REACTIVE GLIOSIS
GERARDO A. ROSCISZEWSKI, MARIA VANESA CADENA, JERONIMO LUKIN,
ANALIA REINES, ALBERTO JAVIER RAMOS
Instituto de Biologia Celular y Neurociencias “Prof. E. De Robertis” (IBCN), Universidad de Buenos Aires (UBA),
Consejo Nacional de Investigaciones Cientificas y Técnicas (CONICET), Buenos Aires, Argentina.

High-mobility group box-1 (HMGB1) is a DAMP released
after focal brain injury that activates local innate immuni-
ty cells but also behaves as cytokine acting on the pro-
fessional immune organs of the periphery. Local brain
innate immunity cells are microglia and astrocytes that
express pattern recognition receptors such as TLR2-4
and RAGE. We here dissected the HMGBL1 effects on
astrocytes, microglia and neurons and studied the down-
stream signaling. Primary astroglial cultures contain-
ing different amounts of microglial cells were obtained
from postnatal 3-4 days rats or wt/TLR2KO/TLR4KO
mice and primary neurons were from E18 rat embryos
as described in detail in Rosciszewski et al., Mol.Neu-
robiol. (2017). In vivo, focal hemorrhagic brain ischemia
was induced by cortical devascularization and animals
received sulphazalazine (200mg/kg every 12hours) for
3 days. Our results showed that purified primary corti-
cal neurons exposed to 50 or 500 ng/ml HMGB-1, pre-
sented a rapid increase in the number of synaptic punc-

ta per neuron without showing significative neuronal
loss. However, primary neurons exposed to conditioned
medium secreted by 500 ng/ml HMGB1-treated astro-
cytes showed a reduced survival. In primary astrocytes,
HMGB-1 exposure induced a dose-dependent NFkB ac-
tivation and reactive gliosis; however astroglial response
to HMGBL1 required the presence of microglia. Loss of
function studies showed that the HMGB1 effects are
TLR2-TLR4 dependent and partially RAGE-dependent.
In addition, HMGB-1 application on astrocytes induced
TREM-2 expression. Finally, in vivo NFkB blockage with
sulphazalazine significantly reduced reactive gliosis and
neuronal degeneration induced by focal brain ischemia.
We conclude that DAMP HMGB-1 has a major role in the
propagation of proinflammatory response but also acts
directly on the surviving neurons after focal brain injury.
Supported by grants: PICT2012-1424; PICT2015-1451;
UBACYT; PIP CONICET.
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MODULATION OF EXPRESSION AND ACTIVITY OF P-GLYCOPROTEIN BY THE PROGESTIN NOMEGE-
STROL ACETATE IN HEPG2 CELLS. INVOLVEMENT OF MEMBRANE PROGESTERONE RECEPTOR.
GUILLERMO NICOLAS TOCCHETTI (1,2), JUAN PABLO RIGALLI (1,2), CAMILA JULIANA DOMINGUEZ (1), FELIPE ZEC-
CHINATI (1), MAITE ROCIO ARANA (1), MARIA LAURA RUIZ (1), SILVINA STELLA MARIS VILLANUEVA (1),
JOHANNA WEISS (2), ALDO DOMINGO MOTTINO (1)

(1) Instituto de Fisiologia Experimental (IFISE), Consejo Nacional de Investigaciones Cientificas y Técnicas (CONICET), Universi-
dad Nacional de Rosario (UNR), Rosario, Santa Fe, Argentina. (2) Department of Clinical Pharmacology
and Pharmacoepidemiology, University of Heidelberg, Heidelberg, Alemania.

Introduction: Nomegestrol acetate (NMGA) is a synthet-
ic progestin increasingly used for oral contraception. Due
to long-term NMGA therapy, concurrent use with other
drugs is highly feasible. P-glycoprotein (P-gp; ABCBL1) is
a key player in drug excretion. Alterations in its activi-
ty represent a common cause of drug-drug interactions
(DDI). Up to date, there is scarce data about modulation
of ABC transporters by NMGA.

Aims: (1) to evaluate the modulation of P-gp expression
and activity by NMGA (0.5 — 500 nM) in the human he-
patic cell line HepG2 and (2) to identify the underlying
mechanisms.

Materials & methods: Protein expression was assessed
by western blot and

corresponding mRNA by gRT-PCR. mRNA stability was
evaluated using actinomycin D. Pgp activity was evalu-
ated by quantifying the intracellular accumulation of the
model substrate calcein by flow cytometry. Progesterone
receptor (PR) and Gi protein were inhibited using RU486
and pertussis toxin, respectively. Membrane progester-

one receptor a (mPRa) was knocked down using siRNA.
Results: NMGA (5, 50 and 500 nM; 48 h) increased
P-gp protein expression (+83%, +77% and +93%, p <
0.05) with concomitant increase in P-gp activity. NMGA
increased ABCB1 mRNA expression (+34%, +35% and
+36%, p < 0.05) without affecting its stability, suggesting
a transcriptional mechanism. Regarding hepatic proges-
tin receptors, NMGA mediated P-gp induction was not
prevented by RU486, ruling out PR participation. By con-
trast, P-gp induction by NMGA was prevented by pertus-
sis toxin and by mPRa knock down, confirming participa-
tion of both Gi protein and mPRa.

Conclusion: NMGA up-regulates P-gp expression and
activity through a mPRa-Gi protein dependent transcrip-
tional mechanism. This is the first reported genomic ef-
fect of a progestin on ABC transporters that is indepen-
dent of the classical PR. The data suggest the possibility
of DDI, potentially affecting the therapeutic efficacy of
drugs coadministered with NMGA.

A PHYSIOPATHOLOGICAL STUDY OF THE MATURATIONAL CHANGES OCCURRED IN HUMAN
AND RHESUS MONKEY TESTIS FROM BIRTH TO PUBERTY - TRANSCRIPTIONAL AND EPIGENETIC
MODIFICATIONS
PAULA ALIBERTI
Servicio de Endocrinologia, Hospital de Pediatria Garrahan, Buenos Aires, Argentina.

To date, data regarding the maturational changes occur-
ring in primate testes is poor, mainly due to the scarce
studies in non-human primates and the limited normal
human testes available. In contrast to primates, where a
long period exists between birth and puberty, in rodents,
childhood is practically non-existent making it inappro-
priate to extrapolate testicular development studies be-
tween species. For all this, our objective is to carry out a
thorough analysis of the histological, transcriptional and
epigenetic modifications of the human and Rhesus mon-
key testis from late fetal to pubertal subjects and contrast
it with Disorders of Sex Development.

Leydig cell differentiation stages will be analyzed in
depth, focusing on their morphological and gene ex-
pression changes (LHCGR, STAR, CYP11A1, HSD3B2,
CYP17A1, HSD17B3, SRD5A1, SDR5A2, AKR1C1-4,
HSD17B6, DLK1, AR) and insulin-like factors (IGFs) will
be studied as possible regulators at prepuberty. The pri-
mary testicular androgen synthesis pathway (either front

or back-door) will be investigated throughout postnatal
life.

Patients with Androgen Insensibility Syndrome are excel-
lent models to study the androgenic actions in the human
testis. A comparison of the expressed genes and histo-
logical characteristics, focusing on germ cells differen-
tiation and malignization (TSPY, MAGE-A4, OCT4, KIT,
GFRAL), would help elucidate the role of androgens at
prepuberty.

The Rhesus monkey is an excellent experimental model
to determine the testicular transcriptome of the juvenile
primate. The first gonadotropin associated changes in
testicular gene expression produced by an in vivo induc-
tion of puberty (FSH+LH for 2 and 4 days) will be deter-
mined, as well as their regulation by miRNAs.

This plan uses: RT-gPCR, Western Blot, RNA-Seq,
miRNA-Seq, bioinformatic pipelines, pathway analysis
software, human primary cell and organotypic culture,
immunohistochemical staining, steroid extraction and
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ADENOVIRUS-MEDIATED HUMAN AQUAPORIN-1 EXPRESSION IN HEPATOCYTES IMPROVES LI-
POPOLYSACCHARIDE-INDUCED CHOLESTASIS.
JULIETA MARRONE, MAURO DANIELLI, CESAR I. GASPARI, RAUL A. MARINELLI
Instituto de Fisiologia Experimental (IFISE), Consejo Nacional de Investigaciones Cientificas y Técnicas (CONICET), Facultad de
Ciencias Bioquimicas y Farmacéuticas, Universidad Nacional de Rosario (UNR), Rosario, Santa Fe, Argentina.

Lipopolysaccharides (LPS) are known to cause cholesta-
sis in sepsis. There is evidence that a defective expres-
sion of canalicular aquaporin water channels contributes
to bile secretory failure in LPS-induced cholestasis.
Thus, we studied whether the hepatic adenovirus-medi-
ated transfer of human aquaporin-1 gene (haqp7) can
improve the cholestasis induced by LPS. Adenoviral
vector encoding hAQP1 (AdhAQP1) or control vector
was administered to rats by retrograde intrabiliary infu-
sion. Hepatocyte canalicular hAQP1 expression was as-
sessed by liver immunostaining and immunoblotting in
purified plasma membranes.LPS significantly reduced
bile flow and biliary bile salt (BS) excretion by 30%
and 45%, respectively. AdhAQP1-treatment normalized
both bile flow and biliary BS excretion in LPS-induced
cholestasis. Moreover, markedly elevated serum BS
levels in cholestatic rats, were almost restored with the
AdhAQP1 hepatic transduction (control(C):34+4;C+Ad-
hAQP1:29+6;LPS:114+11*;LPS+AdhAQP1:58+12

UM; *P<0.05).Bile flow and serum or biliary BS in nor-
mal rats were not significantly altered by AdhAQP1.
AdhAQP1-treatment unaffected the downregulated
protein expression of canalicular bile salt export pump
(BSEP/ABCB11) in cholestasis, However, AdhAQP1
delivery recovered the biliary output of an intravenous
tracer dose of [*H]taurocholate (C:20.1+1.4;C+Adh-
AQP1:18.8+1.6;LPS:7.3+2.1*;LPS+AdhAQP1:17.1+2.7
cpm.107%; *P<0.05), thus suggesting an improvement of
BSEP transport activity. These may be associated to the
finding that hAQP1 expression restores reduced cana-
licular cholesterol content(C:0.25+0.01;C+AdhAQP1:0.2
6+0.02;LPS:0.18+0.01*;LPS+AdhAQP1:0.26+0.02 ymol
cholesterol/mg protein; *P<0.05).Our data suggest that
the adenovirus-mediated hepatocyte hAQP1 expression
improves LPS-induced cholestasis in rats by stimulating
the BSEP/ABCB11-mediated biliary BS excretion; a find-
ing that might contribute to the understanding and treat-
ment of sepsis-associated cholestatic diseases.

A NEW ROLE FOR LYSOPHOSPHATIDIC ACID IN VASCULAR PROCESSES AT THE MATERNAL-FETAL
INTERFACE DURING EARLY GESTATION.
JIMENA BELTRAME (1), MICAELA SORDELLI (1), VANESA CANUMIL (1), LEOPOLDINA SCOTTI (2), ANA FRANCHI (1),
FERNANDA PARBORELL (2), MARIA LAURA RIBEIRO (1)
(1) Centro de Estudios Farmacologicos y Botanicos (CEFYBO), Consejo Nacional de Investigaciones Cientificas y Técnicas
(CONICET), Facultad de Medicina, Universidad de Buenos Aires (UBA).
(2) Instituto de Biologia y Medicina Experimental (IBYME) Buenos Aires, Argentina.

Successful implantation requires that the invading tro-
phoblast acquires an endovascular phenotype and re-
models uterine spiral arteries. Defects in this mechanism
correlate with obstetric complications as implantation
failure and preeclampsia. Lysophosphatidic acid (LPA)
participates in embryo implantation and contributes to
vascular physiology in different biological systems. How-
ever, the role of LPA on vascular processes at the im-
plantation site has not been investigated. We adopted
an in vitro and an in vivo pharmacological approach to
study LPA action on trophoblast endovascular response
and uterine transformation. The HTR-8/SVneo cell line
(H8) was used to model the acquisition of the trophoblast
endovascular phenotype. LPA (10 pM) increased H8
tube formation (6h), migration (wound healing, 18h) and
proliferation (MTT assay, 48h) (p<0.05). By using selec-

tive antagonists, we showed that enhanced tubulogene-
sis was mediated by LPA3 receptor. In addition, COX-2
and iINOS pathways participated in LPA-stimulated tu-
bulogenesis, being nitric oxide the last effector. When
we investigated if the master hormones that orchestrate
crucial events at the implantation sites, modulate tropho-
blast angiogenesis via LPA/LPA3, we observed that es-
tradiol (10°M) + progesterone (10" M) increased H8 tube
formation via LPA3 (p<0.05). The interaction between the
trophoblast and the endothelium is relevant during the
remodeling of the spiral arteries. We observed that tro-
phoblast LPA-triggered secreted factors increased the
migration of the EA.hy926 endothelial cell line (p<0.05).
Finally, the administration of a selective LPA3 antagonist
to Wistar rats in day 5 of gestation increased the rate of
embryo resorption (60%) associated to macro and micro-
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vascular defects. Our results demonstrate a new role for
LPA during spiral artery remodeling at the maternal-fetal
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interface, and could help to understand obstetric compli-
cations as implantation failure and preeclampsia.

THE ROLE OF THE DENTATE GYRUS AND PERIRHINAL CORTEX IN PATTERN SEPARATION
OF NON-SPATIAL MEMORIES
MAGDALENA MIRANDA, FACUNDO MORICI, DINKA PIROMALLI GIRADO, FRANCISCO GALLO, NOELIA WEISSTAUB,
PEDRO BEKINSCHTEIN
Laboratorio de Memoria y Cognicion Molecular, Instituto de Neurociencia Cognitiva y Traslacional (INCYT), Consejo Nacional de
Investigaciones Cientificas y Técnicas (CONICET), Universidad Favaloro, Instituto de Neurociencia Cognitiva (INECO),
Buenos Aires, Argentina.

Successful memory involves not only remembering infor-
mation over time but also keeping memories distinct and
less confusable. The ability to separate the components
of memories into distinct memory representations relies
on pattern separation, a computational process by which
differences are amplified to disambiguate similar events.
Despite the importance of this mnemonic function, the
molecular mechanisms and signals necessary for the be-
havioral manifestations of this process remain unknown.
Although pattern separation has been localized to the
dentate gyrus (DG) of the hippocampus and shown to oc-
cur in a spatial domain, this cognitive function is thought
to take place also during processing of other types of
information. The perirhinal cortex (PRH) is involved in
the acquisition and storage of object memories, and it
was shown to be crucial for the resolution of tasks with
ambiguous features. However, there is some debate on

whether the DG participates in pattern separation of non
spatial representations. Here we use a modified version
of the object recognition task and manipulated the load
of pattern separation during encoding of the task. We
show that two plasticity-related proteins, BDNF and Arc,
are required for pattern separation of object memories in
the PRH and that Arc is also required in the DG for this
process. In addition, while exogenous BDNF was able
to enhance pattern separation when injected into PRH,
it was not effective when infused within the DG. Finally,
BDNF injected into PRH was able to rescue the memo-
ry deficit produce by blockade of Arc in the DG. These
results reveal a complex interaction between plasticity
mechanisms in the PRH and the DG for non spatial pat-
tern separation and posit the Prh as the key structure
where unique object representations are stored.

MATERNAL DIETARY INTAKE OF LIPOIC ACID DURING PREGNANCY AND LACTATION INFLUENCES
METABOLISM AND WEIGHT GAIN IN THE WISTAR RAT OFFSPRING.
MARIA BELEN RABAGLINO, FRANCISCO ESMORIZ, MARIANELA VARA MESSLER, MARIA JOSE MOREIRA ESPINOZA,
DANTE BELTRAMO
Centro de Excelencia en Productos y Procesos de Cérdoba (CEPROCOR), Consejo Nacional de Investigaciones Cientificas y
Técnicas (CONICET), Ministerio de Ciencia y Técnica, Cordoba, Argentina

Lipoic acid (LA) is an antioxidant that easily diffus-
es trough biological membranes after oral intake. The
anti-obesogenic properties of LA are given by a modi-
fication of genes related with metabolism and energy
expenditure. On the other hand, the fetal period is char-
acterized by strong changes in gene expression that if
altered, can influence the phenotype of the organism in
the postnatal life. The objective was to determine the
effect of maternal intake of LA -during the period that
the appetite regulatory network is established in the fe-
tal rat- on lipid deposition and metabolism in the adult
offspring. Pregnant Wistar rats were fed ad-libitum with
ground food + LA (200 mg/kg) from day 14 of gestation
to day 20 of lactation (n=3) or ground food (n=3). After
litter reduction, 12 males and 12 females born from the
LA fed rats (LA, n=24) or not (Control, n=24) were used
to evaluate weekly body weight, food intake, plasmatic
levels of cholesterol, glucose and triglycerides and IL6

levels in liver homogenates trough ELISA at 3 months of
age. The effect of group was analyzed by t-test for each
gender. Compared to Control rats, overall body weight
for AL rats was 11.4% heavier for males (p<0.001) and
7.5% heavier for females (p=0.01), and daily food intake
tended to be higher for AL rats (0.05>p<0.1). However,
LA rats presented lower liver weight (p=0.024), lower rate
of liver weight/body weight (p=0.02) and lower levels of
IL6 in liver (males: 2.1+ 0.03 pg/mlvs 2.5+ 0.07 pg/ml,
p=4.1x10%; females: 1.2+ 0.03 pg/mlvs 1.7+ 0.02 pg/ml,
p=3.5x107%). Also, AL rats had lower triglycerides levels
(males: 74.3+ 23.6mg/dlvs 136.6+ 25.7mg/dl, p=0.036;
females: 94.6+ 13.0mg/dlvs 125.3+ 9.7mg/dl, p=0.031)
and no differences were detected in cholesterol and glu-
cose levels. In conclusion, these results suggest that ma-
ternal intake of LA improves energy expenditure in the
offspring, probably stimulating protein synthesis in the
muscle and reducing fat deposition.
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THE SUBPOPULATION OF GABAERGIC PROOPIOMELANOCORTIN NEURONS OF THE HYPOTHALA-
MUS REGULATE ENERGY BALANCE
MILAGROS TROTTA, RAMIRO ALSINA, VIVIANA FLORENCIA BUMASCHNY
Instituto de Fisiologia y Biofisica “Bernardo Houssay” (IFIBIO-Houssay), Grupo de Neurociencia de Sistemas, Facultad de Medici-
na, Universidad de Buenos Aires, Consejo Nacional de Investigaciones Cientificas y Técnicas, Buenos Aires, Argentina.

Obesity is an epidemic disease that affects 600 million
adult people worldwide, which is a consequence of al-
terations in energy balance. The arcuate nucleus of the
hypothalamus is a key area that integrates peripheral
signals of energy status and regulates energy homeo-
stasis by projecting to second order neurons. Arcuate
proopiomelanocortin (POMC) neurons inhibit food in-
take and increase energy expenditure. Pomc mutant
humans and mice develop early onset severe obesity,
what demonstrates that POMC neuropeptide is one of
the main regulators of energy balance. Some studies re-
veal the existence of subpopulations of POMC neurons
secreting the antagonistic neurotransmitters glutamate
or GABA, but their physiological roles and targets remain
to be dissected. In order to elucidate the role of GABAer-
gic POMC neurons, we intercrossed a reversible Pomc
knockout mouse line (in which Pomc expression can be
conditionally reactivated), with another line bearing a
GABA-specific Cre driver. These mice developed obesi-

ty but, after the rescue of Pomc in GABAergic neurons,
they normalized food intake and metabolic efficiency. No-
tably, females significantly decreased their body weight
and reached an energy balance that matches that of lean
control mice. Surprisingly, these physiological improve-
ments were achieved with the recovery of Pomc expres-
sion in only 25% of total hypothalamic POMC neurons.
Immunohistochemical analysis showed that GABAergic
POMC neurons preferentially project to the dorsomedial
hypothalamus (DMH), a nucleus that induces food in-
take by releasing NPY. In order to emphasize the role of
GABAergic subpopulation, by using another mouse line
expressing a ubiquitous Cre, we found that the partial
rescue of Pomc, unrestricted to any subpopulation, failed
to improve body weight, food intake or metabolic efficien-
cy. Altogether, these results show that GABAergic POMC
neurons have a major role in the establishment of energy
balance, probably, through an arcuate-DMH circuit.

CAFETERIA DIET INDUCES PROGRESSIVE AND DIFFERENTIAL CHANGES IN BRAIN MECHANISMS
INVOLVED IN FOOD INTAKE CONTROL OVER TIME
GISELA PAOLA LAZZARINO (1), MARIA FLORENCIA ANDREOLI (INSTITUTO DE SALUD Y AMBIENTE DEL LITORAL (1),
MARIA FLORENCIA ACUTAIN, ROCIO SCHUMACHER, CORA STOKER, JORGE GUILLERMO RAMOS.
Instituto de Salud y Ambiente del Litoral (ISAL), Universidad Nacional del Litoral (UNL), Consejo Nacional de Investigaciones
Cientificas y técnicas (CONICET), Santa Fe, Argentina.

We aim to determine the effects of Cafeteria diet (CAF),
rich in palatable and energy dense foods, on the expres-
sion of key genes of the brain reward system (RW) in the
short and long term. Female Wistar rats were fed chow or
CAF for 4 or 11 weeks. Animals were sacrificed and 2 re-
gions of the Accumbens Nucleus (NA — Core, NAC; and
shell, NAS), Ventral Pallidum (VP) and Ventral Tegmental
Area (VTA) were dissected. Serum leptin was assessed
by RIA. mRNA expression of genes of the dopaminergic
and GABAergic pathway, and the leptin receptor (ObRb)
was evaluated by gPCR in the nuclei. Data was statis-
tically analyzed by two-way ANOVA followed by Tukey
post-test. Four weeks of CAF increased energy intake
and adiposity, not affecting circulating leptin or body
weight. In VTA, 4 weeks of CAF increased the expression
of the dopamine active transporter (DAT) and decreased
both isoforms of the enzyme involved in the synthesis of
GABA (glutamate decarboxylase, GAD 1 and 2), without
altering tyrosine hydroxylase (TH) expression. CAF de-

creased dopamine receptor (DR) 2 expression in NAS
and increased DR1 levels in NAC. Also, CAF increased
GAD2 levels in VP. After 11 weeks of CAF, animals sus-
tained the hyperenergetic intake and further increased
adiposity, leading to hyperleptinemia and higher body
weight, only concomitant to an increased expression of
ODbRb in VTA. Our results indicate that the higher energy
intake of CAF animals in the short-term would respond
to hedonic mechanisms, given by molecular deregula-
tions in the RW. The palatability of the diet could lead to
a hypodopaminergic state, as DAT expression increase
in VTA and DR2 decrease in NAS. Besides, the incre-
ment in GAD2 expression in VP indicates an inhibitory
GABAergic input to dopaminergic and GABAergic VTA
neurons that may, inhibit dopamine and GABA release,
in line with the low expression levels of GAD1 and GAD2.
Conversely, in the long-term the hypercaloric intake could
respond to an altered homeostatic control.
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METFORMIN PROMOTES R-CATENIN AND E-CADHERIN PLASMA MEMBRANE TRANSLOCATION
GASTON FEDERICO AMABLE (1), EDUARDO MARTINEZ LEON (1), MARIA ELISA PICCO (1),
LAURA INES ANAYA (2), OSVALDO REY
(1) Instituto de Inmunologia, Genética y Metabolismo (INIGEM), Universidad de Buenos Aires (UBA), Consejo Nacional de In-
vestigaciones Cientificas y Técnicas (CONICET). (2) Division de Hematologia, Hospital de Clinicas “José de San Martin”, UBA,
Buenos Aires, Argentina.

Colorectal cancer (CRC) is the third most common di-
agnosed cancer globally and the third most frequent
cause of cancer-related deaths in Argentina. In colorec-
tal tumors the first oncogenic mutation provides selective
advantage to the epithelial cell that multiplies and gen-
erates a microadenoma. In the majority of sporadic col-
orectal tumors these “initiatory” mutations frequently oc-
cur in genes associated to the Wnt pathway. Subsequent
mutations in other genes, such as TP53, PTEN, SMADA4,
KRAS and PIK3CA are followed by clonal expansion of
transformed cells. Despite advances in surgical tech-
niques, improved chemotherapy and early detection,
CRC is still associated with a relatively poor prognosis.
At least 40% of patients who undergo resection of the
primary tumor die within 5 years. CRC is a major health
problem demanding new approaches for its prevention
and treatment.

Several lines of evidence indicate that metformin, a first-

line oral anti-diabetic agent for type 2 diabetes, has an
antitumor effect. For example, a recent meta-analysis
that included 23.255 participants from six cohort stud-
ies revealed that diabetic patients with CRC taking met-
formin achieved an estimated overall survival benefit of
44% compared with non-metformin users. The mecha-
nism mediating this effect has not been elucidated.
Results from our laboratory show that metformin inhib-
its the proliferation of human cells derived from primary
adenocarcinoma of the colon by a mechanism that in-
volves B -catenin and E-cadherin. Specifically, we found
that metformin: 1- inhibits the phosphorylation of 3-cat-
enin Ser552, 2- promotes the plasma membrane redis-
tribution of B-catenin and E-cadherin, 3- inhibits 3-cat-
enin-mediated transcription, and 4- inhibits cell’s motility.
Overall, our studies reveal two novel metformin targets
and suggest a mechanism by which this anti-diabetic
drug interferes with CRC development.

VMP1-RELATED AUTOPHAGY CONFERS RESISTANCE TO TREATMENT AND HYPOXIA IN TUMOR
CELLS FROM HUMAN GASTROINTESTINAL ADENOCARCINOMAS
CINTIA BETIANA CATRINACIO (1), ALEJANDRO ROPOLO (1), MATIAS EZEQUIEL RODRIGUEZ (1, 2), MARIA INES
MOLEJON (1), TAMARA ORQUERA (1), VIVIANA RIVAROLA (2), MARIA INES VACCARO (1)
(1) Instituto de Bioquimica y Medicina Molecular (IBIMOL). Subsede Fisiopatologia. CONICET. Universidad de Buenos Aires. Fac-
ultad de Farmacia y Bioquimica. Buenos Aires, Argentina. (2) Departamento de Biologia Molecular.
Universidad Nacional de Rio Cuarto, Rio Cuarto, Cérdoba, Argentina.

Autophagy is an evolutionarily conserved degradation
process of cytoplasmic cellular constituents. It has been
suggested that autophagy plays a role in both tumor sup-
pression and tumor progression. Tumor cells develop
autophagy as an adaptation to stressful conditions such
as hypoxia and treatment. VMP1 is a transmembrane
protein necessary for autophagy induction. Previously,
we demonstrated that the PI3K-AKT1 signaling pathway
activates the GLI3-p300 complex that binds to the VMP1
promoter to regulate its activity in pancreatic tumor cells.
Here we characterize new molecular pathways mediated
by VMP1, by which gemcitabine, in human pancreatic tu-
mor cells and hypoxia, in colon cancer cells, can trigger
autophagy and resistance to treatment. We demonstrate
that gemcitabine requires VMP1 expression to induce
autophagy in highly resistant pancreatic cancer cells
PANC-1 but not in less resistant BxPC-3 cells. Analy-
sis of the mechanisms identified E2F1 as an effector of
gemcitabine. We show that E2F1 regulates the expres-
sion and promoter activity of VMP1. Moreover, our study

demonstrates that the pharmacological stabilization of
HIF-1a significantly increases VMP1-related autophagy
through binding to hypoxia responsive elements in VMP1
promoter. Moreover, HIF-1a-induced autophagy increas-
es cell survival after photodynamic therapy of CaCo2
and Sw480 cells. Chromatin immunoprecipitation assays
showed that E2F1 and HIF-1 bind to the VMP1 promot-
er in PANC-1 and Caco2 cells, respectively. Finally, we
demonstrate that downregulation of VMP1 expression
and pharmacological modulation of autophagy sensitize
cells to antitumor treatments. We described two novel
transcriptional regulation mechanisms of autophagy me-
diated by HIF-1a/VMP1 and E2F1/VMP1 pathways that
may explain resistance in colon and pancreas adenocar-
cinomas. These findings are of high clinical relevance
since they integrate VMP1-related autophagy to the com-
plex network of events involved in tumor cell resistance.
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CYTOKINE-INDUCED ENDOPLASMIC RETICULUM STRESS IN B-CELLS
IS AMELIORATED BY COMPOUND A
LUZ ANDREONE (1), MARIA LAURA GIMENO (1), FLORENCIA FUERTES (1), ANDRES E BARCALA TABARROZZI (1), LAU-
RA ARIOLFO (1), ANA CLARA LIBERMAN (1), SARAH GERLO (2), KAROLIEN DE BOSSCHER (2),
MARCELO JAVIER PERONE (1)
(1) Instituto de Investigacion en Biomedicina de Buenos Aires (IBioBA)-CONICET-Partner Institute of the Max Planck Society,
Buenos Aires, Argentina. (2) VIB-UGhent Center for Medical Biotechnology, Ghent University, Ghent, Belgium.

Type 1 diabetes (T1D) is a T cell-mediated autoim-
mune disease that selectively destroys insulin producing
B-cells. ER stress and subsequent insulin secretory defi-
ciency in B-cells precede the onset of autoimmune diabe-
tes. Pro-inflammatory cytokines (IL-1+IFN-; CYT) signal-
ing leads to activation of ER stress in B-cells. We reported
that Compound A (2-(4-acetoxyphenyl)-2-chloro-N-meth-
yl-ethylammonium chloride; CpdA), a dissociative gluco-
corticoid receptor (GR)-ligand, is an effective modulator
of T and dendritic cells. The aim of this study was to
explore the beneficial effects of CpdA on CYT-induced
B-cell ER stress; the classic GR-ligand dexamethasone
was used for comparison. CpdA significantly reduced
CYT-induced NO secretion by the insulinoma INS-1E
cells (p<0.01). CpdA treatment inhibited CYT-triggered
IB phosphorylation protecting its degradation and ham-
pering, in consequence, NF-B nuclear translocation in
INS-1E cells (p<0.05). CpdA treatment impaired elF2a
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phosphorylation enhancement and the increase of ER
stress protein markers expression, such as ATF4 and
CHOP, in CYT-challenged INS-1E cells (p<0.05). The
expression of chaperones involved in protein folding and
processing (PDI, ORP150) was enhanced in the pres-
ence of CpdA (p<0.05). CpdA administration (i.p.) to
NODscid mice adoptively transferred with diabetogenic
splenocytes (from diabetic NOD mice) led to a delay of
disease onset (p<0.001 vs control). CpdA-treated mice
showed a reduction in islet leukocytes infiltration and pre-
served insulin expression in comparison with veh-treated
group, assessed by immunohistochemistry. In summary,
we demonstrate that CpdA directly improves the UPR
attenuating ER stress in -cells challenged by CYT. The
latter together with our previous reports on immune cells
modulation, might warrant the administration of CpdA as
a novel therapeutic strategy with dual activity on autoim-
mune diabetes.

PROTEIN KINASE D1 REGULATES MITOSIS PROGRESSION.
EDUARDO MARTINEZ LEON (1), RODRIGO JACAMO (2), GASTON AMABLE (1), MARIA ELISA PICCO (1), LAURA ANAYA
(1), LILIANA BIANCIOTTI (1), OSVALDO REY (1)
(1) Instituto de Inmunologia, Genética y Metabolismo (INIGEM), Universidad de Buenos Aires (UBA), Consejo Nacional de Inves-
tigaciones Cientificas y Técnicas (CONICET), Buenos Aires, Argentina.
(2) The University of Texas M.D. Anderson Cancer Center, Houston, Texas.

Protein kinase D1 (PKD1) is a serine/threonine kinase
that is activated by pharmacological agents such as
phorbol esters and physiological stimuli including GPCRs
stimulation, growth factors and oxidative stress among
others. During the interphase PKD1 play an important
role in the regulation of a remarkable variety of biological
processes including signal transduction, cell migration,
differentiation, proliferation and the development of dif-
ferent types of cancer. Nevertheless very little is known
about the role of this kinase during other phases of the
cell cycle including cell division.

Cell division is a complex process regulated by many
macromolecules that are controlled by kinases and phos-
phatases which in turn are regulated by mitotic signaling
pathways that remain poorly defined.

Hence, the principal aim of this study was to determine
whether PKD1-mediated signaling contributed to mi-
tosis regulation. We employed cells lines expressing

eGFP or eGFP-tagged PKD1, under the control of an
inducible promoter, to examine by real-time imaging of
single-cells maintained under physiological conditions
the role of PKD1 during mitosis. This methodology was
complemented by indirect immunofluorescence of fixed
cells, Western blot and flow cytometry (FACS). Using
these methodologies we obtained the following results:
1- Catalytic active PKD1 colocalizes with mitotic spindle,
centrosomes and midbodies 2- Over-expression of the
kinase retards mitosis progression, specifically lengthen-
ing metaphase duration by 50% (p<0.001) 3- Inhibition of
PKD1 activity prior to entry into mitosis stops cell cycle
progression (Coefficient of variation (CV)<8, 0) 4- Cells
that were incubated in the presence of PKD1 specific
inhibitors, after entrance into the mitotic phase, do not
progress through the cycle preventing the completion of
mitosis (CV<8.0). These data, therefore, indicates that
PKD1 regulates the progression of cellular mitosis.
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RSPO3, APOSITIVE WNT PATHWAY MODULATOR, INDUCES MESENCHYMAL FEATURES IN MAMMA-
RY CELLS AND IS DIFFERENTIALLY EXPRESSED BY THE BASAL-PROGENITOR SUBPOPULATION
AND TRIPLE-NEGATIVE BREAST CANCERS.

JOHANNA MELISA TOCCI (1), CARLA MARIA FELCHER (1), MARTIN EMILIO GARCIA SOLA (1), MARIA VICTORIA GOD-
DIO (1), MARIA NOEL ZIMBERLIN (1), OMAR ADRIAN COSO (1), ANABELLA SREBROW 1), MARTIN CARLOS ABBA (2),
ROBERTO PABLO MEISS (3), EDITH CLAUDIA KORDON (1)

(1) Instituto de Fisiologia, Biologia Molecular y Neurociencias (IFIByNE), Consejo Nacional de Investigaciones Cientificas y
Técnicas (CONICET), Universidad de Buenos Aires (UBA) (2) Basic and Applied Immunological Research Center, School of Med-
icine, Universidad Nacional de La Plata (UNLP) (3) Department of Pathology, Institute of Oncology Studies, National Academy of
Medicine, Buenos Aires, Argentina.

Abstract: Breast cancer is a leading cause of death among
women worldwide. R-spondin3 (RSPO3) is a member
of a family of secreted proteins that enhance canonical
and non-canonical Wnt signaling pathways. Due to their
Whnt-potentiating activity, RSPOs have been postulated
as stem cell growth factors and are implicated in diverse
processes like embryonic development, tissue differen-
tiation and human diseases including cancer. However,
the role of RSPO3 in mammary gland and breast can-
cer development remains unclear. We identified MMTV
insertion sites close to Rspo3 gene, promoting its over-
expression and the consequent tumor formation. There-
fore, our goal was to investigate the biological function of
RSPO3 in normal and tumor mammary cells. Recently,
we found that RSPOS3 is expressed in the basal stem
cell-enriched compartment of hormal mouse mammary

glands whereas it is absent from committed mature lumi-
nal cells, in which exogenous RSPO3 impairs lactogenic
differentiation. In addition, RSPO3 knockdown in bas-
al-like mouse mammary tumor cells reduces canonical
Whnt signaling, epithelial-to-mesenchymal transition-like
features, migration capacity, and tumor formation in vivo.
Importantly, RSPOS3 overexpression, which is associated
with leucine-rich repeat-containing G-protein coupled re-
ceptors 4, 5 and 6 (LGR4-6) levels, highly correlates with
the basal-like subtype among breast cancer patients,
particularly with triple-negative claudin-low tumors. Thus,
we identified RSPO3 as a novel key modulator of breast
cancer development that may become a potential target
for treatment of the basal subtype which lacks efficient
therapeutic options to date.

ACQUISITION OF METASTATIC PROPERTIES IN CARCINOMA CELLS: IDENTIFICATION OF A NOVEL
PHOSPHORYLATION SITE IN CIP4 REGULATED BY THE PROTEIN COMPLEX AKAP350/PKA
WITH A CENTRAL ROLE IN TUMOR INVASIVENESS.

FACUNDO TONUCCI (1), EVANGELINA ALMADA (1), ALEJANDRO PEDRO PARIANI (1), ANABELA FERRETTI (1), FLOR-
ENCIA HIDALGO (1), CRISTIAN FAVRE (1), MARIA JOSE RICO (2), CARLA BORINI ETICHETTI (3), JAVIER GIRARDINI (3),
MAURICIO MENACHO MARQUEZ (4), MARIA CECILIA LAROCCA (1)

(1) Instituto de Fisiologia Experimental (IFISE), Consejo Nacional de Investigaciones Cientificas y Técnicas (CONICET). (2) Insti-
tuto de Genética Experimental, Facultad de Ciencias Médicas, Universidad Nacional De Rosario (UNR). (3) Instituto de Biologia
Molecular y Celular de Rosario (IBR), CONICET. (4) Instituto de Investigaciones para el Descubrimiento de Farmacos de Rosario
(IIDEFAR)-Max Planck, CONICET, Rosario, Santa Fe, Argentina.

Cancer malignancy is associated to cancer cells capacity
to invade neighboring and distant tissues. Carcinomas
are defined by their epithelial origin and constitute the
most common type of cancer. Carcinoma metastasis re-
quires epithelial derived tumor cells to acquire a mes-
enchymal phenotype (EMT). During EMT, cells lose
contacts due to ablation of E-cadherin and acquire in-
creased motility. CIP4 is a cdc42 effector essential for
EMT, whose expression levels correlate with cell inva-
siveness in breast cancer. CIP4 structure and role in
membrane plasticity has been characterized; however,
how CIP4 function is regulated remains elusive. We have
previously shown that CIP4 is a PKA substrate that inter-
acts with AKAP350, and that this interaction is essential
for CIP4 promotion of hepatocellular carcinoma (HCC)

cell migration. The aim of this study was to evaluate if
CIP4 pro-invasive ability is regulated via phosphoryla-
tion by PKA. Using in silico analysis and in vitro phos-
phorylation assays, we characterized that CIP4 has a
unique PKA phosphorylation site (CIP4T225). Expres-
sion of its phosphomimetic mutant CIPT225E decreased
E-cadherin levels (-51%*) and increased migratory effi-
ciency (+44%*) in HCC cells. Conversely, expression of
CIP4 not phosphorylatable mutant CIP4T225A inhibited
HCC cell migration (-43%*). Pharmacological inhibition
of PKA decreased HCC migratory efficiency in control
(-40%*), but not in CIP4T225E or CIP4T225A cells. Tran-
swell invasion assays showed that HCC invasiveness
was increased in CIP4T225E (+800%*) and inhibited
in CIP4T225A (-90%*) cells. In vivo studies confirmed
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the in vitro results, showing increased formation of met-
astatic nodules in lungs of athymic mice injected with
CIP4T225E cells. These findings unveil a novel-signaling
pathway involving CIP4T225 phosphorylation by PKA as
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a crucial event in the acquisition of metastatic properties
in HCC cells. We are currently evaluating this regulatory
pathway in breast cancer cells. *p<0,05

HIGH RAC3 EXPRESSION LEVELS ARE REQUIRED FOR INDUCTION AND MAINTAINING
OF CANCER CELL STEMNESS.

LAURA CAROLINA PANELO (1), MILENI SOARES MACHADO (1), FELIPE MARTIN JAWORSKI (2), MARIA FERNANDA RU-
BIO (1), MARIA CECILIA LIRA (1), FRANCISCO DAMIAN ROSA (1), ALEJANDRO JORGE URTREGER (3), ELBA SUSANA
VAZQUEZ (2), MONICA ALEJANDRA COSTAS (1)

(1) Instituto de Investigaciones Médicas (IDIM ), Consejo Nacional de Investigaciones Cientificas y Técnicas (CONICET), Uni-
versidad de Buenos Aires (UBA) (2) Instituto de Quimica Biolégica de la Facultad de Ciencias Exactas y Naturales (IQUIBICEN),
Facultad de Ciencias Exactas y Naturales, UBA, CONICET (3) Area Investigacion, Instituto Angel Roffo,

UBA, Buenos Aires, Argentina.

RAC3 is a transcription coactivator, usually overex-
pressed in several tumors and required to maintain the
pluripotency in normal stem cells. Although its involve-
ment in tumor development has been amply investigat-
ed its potential role inducing or maintaining cancer cell
stemness has not been determined.

In this work we studied the association between RAC3
overexpression and cancer cell stemness and the capac-
ity of this protein to induce cancer stem properties in non
tumoral cells.

We performed in vitro and in vivo experiments using two
strategies: by overexpressing RAC3 in the non tumoral
cell line HEK293 by transfection with a RAC3 expression
vector and by silencing RAC3 in the human colorectal
epithelial cell line HCT116 with a specific sShRAC3. Fur-
thermore, we analysed public repository microarrays
data from 19 human colorectal tumors in different devel-
opmental stages.

In the microarrays analysis, we found that RAC3 over-
expression was mainly associated to early and ad-

vanced stages of colon cancer (p<0,05), involving in-
creased expression of RAC3, Vimentin, cMYC, OCT4
and Nanog mRNA (p=<0,05). In turn, RACS silencing in
HCT116 induced diminished tumoral properties and can-
cer stem cells (CSC) as determined by Hoechst efflux,
tumorspheres and clonogenic growth (p<0,01), which
correlated with decreased Nanog and OCT4 expression
(p=0,05). Moreover, RAC3 overexpression was mainly
associated to CD133+ side population (p<0,05). In non
tumoral cells, RAC3 overexpression induced tumoral
transformation; mesenchymal phenotype, migration,
invasion, metalloproteinases production (p<0,05), pro-
liferation under low serum (p<0,05), clonogenic tumor-
spheres growth (p<0,05), OCT4 and Nanog expression
(p=0,05). Moreover, these transformed cells generated
tumors in vivo.

Our results demonstrate that RACS is associated to can-
cer stem phenotype not only maintaining the stemness in
cancer cells, but also inducing cancer stem like cells by
overexpression in non tumoral cells.

ENGINEERING AN ENDOGENOUS LECTIN TO TREAT AUTOIMMUNE DISEASES.
SANTIAGO P. MENDEZ HUERGO (1), SANTIAGO DI LELLA (1), ALEJANDRO CAGNONI (1), ADA BLIDNER (1), LUCIANO
MOROSI (1), PABLO HOCKL (1), ROSA MORALES (1), JUAN C. STUPIRSKI (1), JORGE CORREALE (2),
JULIO CARAMELO (3), DARIO ESTRIN (4), KARINA MARINO (1), GABRIEL A. RABINOVICH (1,4)

(1) Laboratorio de Inmunopatologia, Instituto de Biologia y Medicina Experimental (IBYME), Consejo Nacional de Investigaciones
Cientificas y técnicas (CONICET). (2)Departamento de Neurologia, FLENI, Buenos Aires. (3) Laboratorio de Biologia Estructural
y Celular, Fundacién Instituto Leloir. (4) Facultad de Ciencias Exactas y Naturales,

Universidad de Buenos Aires, Buenos Aires, Argentina.
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Glycosylation is a highly regulated process capable of
modulating the fate and function of T cells. In the pres-
ent work, we studied how differential glycosylation can
modulate regulatory (Treg) and effector T (Teff) cell func-
tion and capitalized on this information for the design of
a novel therapeutic strategy for autoimmune diseases.
We found that Galectin-1 (Gall) treatment ameliorates
the clinical symptoms of mice bearing experimental au-
toimmune encephalomyelitis (EAE) (p<0.05), animal
model of multiple sclerosis (MS), by dampening Thl and
Th17 responses while enhancing the Treg cell compart-
ment (p<0.01). Mechanistically, Tregs but not Teff cells,
are protected from Gall-induced apoptosis (p<0.001)
through differential N-glycan branching and a2,6 sialyla-
tion (a2,6SA) of cell surface glycoproteins. In MS pa-
tients, we found that during the relapse phase of the dis-
ease they show low levels of circulating Gall (p<0.001),
and identified a subpopulation of CD4 T cells —absent
during the remitting phase— characterized by low levels
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of a2,6SA (p<0.001) and susceptibility to Gal1-induced
apoptosis (p<0.001). To capitalize on this information
for therapeutic purposes, we studied physicochemical
properties that hinder translation of this immunoregulato-
ry lectin to clinical settings. We found that Gall-induced
apoptosis of T cells is impaired by both acidic (p<0.05)
and oxidative conditions (p<0.01), typical hallmarks of
inflammatory settings. Thus, we genetically engineered
Gall protein to generate stable mutants capable of cir-
cumventing these limitations. These mutants showed
enhanced capacity to induced apoptosis of activated T
cells (p<0.05), IL-10 secretion by T cells (p<0.001) and
IL-27 secretion by DCs (p<0.001). Finally, these mutants
showed enhanced therapeutic potential in mouse mod-
els of MS (EAE) (p<0.001), arthritis (CIA) (p<0.01) and
colitis (TNBS-IBD) (p<0.05). Our findings provide novel
therapeutic strategies for treating a broad range of auto-
immune diseases.

BIOINFORMATICALLY GUIDED DISCOVERY OF NOVEL Trypanosoma cruzi EPITOPES RECOGNISED BY
CD4* AND CD8* T CELLS FROM CHRONIC CHAGAS DISEASE PATIENTS
GONZALO RAUL ACEVEDO (1), LUCAS PEREZ PERRI (1), MAGALI CELESTE GIRARD (1), MARISA FERNANDEZ (2),
YOLANDA HERNANDEZ (2), RAUL CHADI (3), MORTEN NIELSEN (4), KARINA ANDREA GOMEZ (1).

(1) Instituto de Investigaciones en Ingenieria Genética y Biologia Molecular (INGEBI-CONICET), Ciudad Auténoma de Buenos
Aires, Argentina. (2) Instituto Nacional de Parasitologia “Dr. M. Fatala Chabén” (INP-ANLIS), Ciudad Auténoma de Buenos Aires,
Argentina. (3) Hospital general de agudos “Dr. I. Pirovano”, Ciudad Auténoma de Buenos Aires, Argentina. 4 Instituto de Investiga-

ciones Biotecnologicas (IIB-UNSAM), Gral. San Martin, Buenos Aires, Argentina.

T cell-mediated response has been proven to play a
major role in controlling T. cruzi infection and parasite
burden. It also seems to be involved in the progression
from asymptomatic Chagas disease (ACD) to chronic
Chagas cardiopathy (CCC) in chronically infected pa-
tients. However, the complexity of the parasite-host inter-
actions hampers the identification and characterization
of T cell activating epitopes. We approached this issue
by combining in silico and in vitro methods to interrogate
patients’ T cells specificity.

The sequences of the 53 T. cruzi proteins annotated on
the Immune Epitope Database (IEDB) were split in all
possible 15-aminoacid long peptides, and 50 candidate
peptides were selected using a bioinformatic pipeline
(MHCpan, MHCllIpan, PopCover), based on conserva-
tion between annotated parasite strains, non-identity
with H. sapiens sequences, class | and Il MHC molecules
binding affinity and HLA polymorphic variants coverage.
Candidate peptides were randomised in 5 pools of 10

peptides each, which were used to challenge peripheral
blood mononuclear cells (PBMC) from chronic Chagas
disease patients, in IFN-y ELISPOT assays. Positive
pool-patient pairs were re-assayed in a single-peptide
fashion to identify individual active peptides. A total of
7 peptides induced IFN-y secretion in at least one pa-
tient’s PBMC, 4 of which do not contain any previously
described epitope. In combination, response to these
peptides covered 33% of the patients cohort in this study
(n=51), 40% of the ACD group (n=25) and 27% of the
CCC group (n=26). IFN-y ELISPOT with CD8- or CD4-de-
pleted PBMC showed that 6 of the peptides contain MHC
class Il epitopes, while 1 contains an MHC class | epi-
tope. The fact that most of these subjects responded to 1
or O peptides is a strong sign of HLA restricted epitopes.
In summary, we predicted, validated and characterized
7 T cell-activating peptides from T. cruzi antigens, 4 of
which contain epitopes first described in this work.

THE BTK INHIBITOR IBRUTINIB IMPAIRS THE INNATE IMMUNE RESPONSE AGAINST
Mycobacterium tuberculosis MEDIATED BY MACROPHAGES AND yd T CELLS.
COLADO, ANA (1); GENOULA, MELANIE (2); KVIATCOVSKY, DENISE (2); PODAZA, ENRIQUE (1); RISNIK, DENISE (1);
ELIAS, ESTEBAN (1); MARIN FRANCO, JOSE LUIS (2); COUGOULE, CELINE (3); MARIDONNEAU-PARINI, ISABELLE (3);



AWRDS

87

JANCIC, CAROLINA (4); GIORDANO, MIRTA (1,5); SASIAIN, MARIA DEL CARMEN (2); GAMBERALE, ROMINA (1,5);
BALBOA, LUCIANA (2) Y BORGE, MERCEDES (1,5).
(1) Laboratorio de Inmunologia Oncoldgica, Instituto de Medicina Experimental (IMEX)- CONICET-Academia Nacional de Medici-
na (ANM), CABA, Argentina. (2) Laboratorio de Inmunologia de Enfermedades Respiratorias, IMEX-CONICET-ANM, CABA, Ar-
gentina. (3) CNRS, Institut de Pharmacologie et de Biologie Structurale (IPBS), Toulouse, France. (4) Laboratorio de Inmunidad
Innata, IMEX-CONICET-ANM, CABA, Argentina. (5) Departamento de Microbiologia, Parasitologia e Inmunologia,
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The Bruton’s Tyrosine Kinase (Btk) inhibitor, ibrutinib
(ibru), was recently approved for the treatment of Chron-
ic Lymphocytic Leukemia (CLL) patients. Previously we
found that ibru affected macrophage polarization and
TNF-a secretion in response to M. tuberculosis (Mtb).
Considering that ibru is being introduced in countries
with high incidence rates of tuberculosis (TB), such as
Argentina, we aimed to extend the study of the effect of
ibru on the immune response to Mtb mediated by mac-
rophages and yd T cells, which are central players in TB
innate immunity.

Macrophages were differentiated by culturing human
monocytes with M-CSF. TNF-a, IL-8 and IL-10 secre-
tion were measured by ELISA after macrophage stimu-
lation with irradiated Mtb, Pam3CSK4 or LPS for 24h.
Phospho-p65 of NFkB was evaluated by Western blot.
Phagocytosis of Mtb-FITC by macrophages was evalu-
ated by flow cytometry. Bacillary loads were determined
by colony-forming units assay. Human yd T cells were
purified by using MicroBead isolation kit and after 24h
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of Mtb stimulation, IFN-y was evaluated by ELISA and
CD69 expression by flow cytometry. Statistical signifi-
cance was determined using the Friedman test and the
Dunn’s post-test.

We found that ibru significantly reduced TNF-a, IL-10
and IL-8 secretion (n=10, p<0.05) and diminished phos-
pho-p65 (n=5, p<0.05) in response to Mtb. Moreover, ibru
impaired TNF-a secretion by macrophages in response
to LPS and Pam3CSK4 (n=10, p<0.05). Then, we found
that ibru significantly enhanced Mtb phagocytosis (n=14,
p<0.05) and preliminary results showed a slight increase
in the bacillary loads obtained from ibru-treated macro-
phages. CD69 expression and IFN-y secretion was im-
paired in ibru-treated yd T cells in response to Mtb (n=8,
p<0.05).

Our results suggest that the innate-immune response
to Mtb might be compromised in ibru-treated patients.
Thus, increased awareness should be taken during ibru
treatment especially in countries with high incidence
rates of TB.

SILENCING OF CARDIAC EPIDERMAL GROWTH FACTOR RECEPTOR REDUCES CARDIAC
HYPERTROPHY OF ADULT SPONTANEOUSLY HYPERTENSIVE RAT.
MARIA SOLEDAD BREA (1), ROMINA GISEL DIAZ (1), DAIANA SABRINA ESCUDERO (1), JOSEFINA FUHR (1), ENRIQUE
LEO PORTIANSKY (2), CLAUDIA IRMA CALDIZ (1), NESTOR GUSTAVO PEREZ (1)
(1) Centro de Investigaciones Cardiovasculares Dr. Horacio E. Cingolani (CIC), Universidad Nacional de La Plata (UNLP), Conse-
jo Nacional de Investigaciones Cientificas y Técnicas (CONICET). (2) Laboratorio de Analisis de Imagenes, Facultad de Ciencias
Veterinarias, Universidad Nacional de La Plata (UNLP), La Plata, Argentina.

Epidermal growth factor receptor (EGFR or ErbB1) is
an integral membrane protein, that together with other
members of the family, ErbB2 and ErbB4 are necessary
for a normal adult heart function. EGFR transactivation
was linked to pathological cardiac hypertrophy (PCH).
Experimentally, its pharmacological inhibition prevent-
ed PCH. The objective of this study was to limit PCH
by a specific and localized silencing of cardiac EGFR of
spontaneously hypertensive rats (SHR) with small inter-
ference RNA (siRNA). Animals were treated with a se-
quence that inhibits EGFR expression (I-shEGFR, n=9)
or with the non-silencing disordered sequence (I-shSCR,
n=10) as control. To promote siRNA entry into the myo-
cardium, it was integrated into the lentivirus genome and
injected (1x107 TU / 200 pl) attwo sites of the antero-
lateral heart wall. After 30 days, animals were sacrificed

and hearts removed. Heart left ventricle was weighted
(LVW) and normalized to body weight (BW) and tibia
length (TL). Morphometric analysis showed that LVW/
BW and LVW/TL respectively were reduced in I-shEGFR
(2.92 £ 0.05 mg/g and 20.25 + 0.25 mg/mm) compared to
I-shSCR group (3.15 + 0.08 mg/g and 22.42 + 0.57 mg/
mm; p<0.05). This reduction was accompanied by a de-
crease of the myocytes cross sectional area:246.3 + 20.6
um?-shEGFR vs.298.33 + 9.8 um?l-shSCR, (p<0.05),
evaluated by hematoxylosin-eosin staining of LV his-
tological sections. Since EGFR inhibition could reduce
redox-sensitive pathways, myocardial lipid peroxidation
(by thiobarbituric reactive substances, TBARS) and bas-
al reactive oxygen species (ROS) were evaluated in both
experimental groups. Both TBARS and ROS were re-
duced in LV myocardium of SHR injected with I-ShEGFR
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vs. I-shSCR (p<0.05). These results demonstrate that 1)
normal EGFR expression is necessary to mediate cardi-
ac hypertrophy, 2) suggest specific silencing of EGFR in
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the myocardium as an alternative therapeutic strategy for
PCH treatment.

CARDIOVASCULAR MODIFICATIONS IN OVARIECTOMIZED RATS: ROLE OF THE SODIUM/PROTON
EXCHANGER (NHE) AND THE SODIUM/BICARBONATE (NBC) COTRANSPORTER.
ALEJANDRO MARTIN IBANEZ, MARIA SOFIA ESPEJO, SUSANA MOSCA, ERNESTO ALEJANDRO AIELLO,
VERONICA CELESTE DE GIUSTI
Centro de Investigaciones Cardiovasculares Dr. Horacio E. Cingolani (CIC), Universidad Nacional de La Plata (UNLP),
Consejo Nacional de Investigaciones Cientificas y Técnicas (CONICET), La Plata, Argentina.

During post menopause, women are exposed to an in-
creased cardiovascular (CV) risk. Although the main
cause seems to be the loss of estrogen, the precise in-
tracellular modifications are still unknown. The sodium/
proton exchanger (NHE) and the sodium/bicarbonate
cotransporter (NBC) regulate intracellular pH (pH). NBC
has two isoforms: electrogenic (1Na*/2HCO,; NBCel)
and electroneutral (1Na*/1HCO,; NBCn1l). Hyperactivi-
ty of NHE and NBCnl and down-regulation of NBCel
are associated with several CV diseases. The aim of
this work is to investigate the alterations of these trans-
porters during the postmenopausal period, which could
explain the increase in CV risk. Bilateral ovariectomy
(OVX) was performed in 3 months old Wistar rats. Sham
animals were generated by surgical incisions without
ovariectomy. The increase in body weight and left ven-
tricle mass was greater in OVX than in Sham. Systolic
blood pressure was higher in OVX (122,29+3.06mmHg*,
n=16; vs 117.45+1.85mmHg n=23). Cardiac function

after an ischemia/reperfusion protocol showed a clear
alteration in OVX (i.e. developed left ventricle pressure:
5.66+2.30% vs 21.01+5.36%; n=6, p<0.05). The OVX
infarct size was 57.21+2.50%* vs 29.40+2.50% in Sham;
n=6. NHE and total NBC activity were assessed during
recovery from acidosis induced by an NH,* pulse. NHE
was hyperactive in OVX (dpHi/dt at pH, 6.8, pH units/
min: 0,083+0,008*, n=19 vs 0,061+0,006, n=16), where-
as total NBC activity was not different between groups.
NBCel activity measured in isolation (depolarization with
45 mM KCI) was decreased in OVX (ApH=0,076+0,013%;
n=8 vs 0,149+0,018; n=9). Consistently, protein expres-
sion of NHE was greater and NBCel was lower in OVX
compared to Sham. Interestingly, NHE activity measured
in platelets was also greater in OVX (0,016+0,002*, n=13
vs 0,010+0,002, n=7), representing a valuable biological
marker. We propose that the hyperactivity of NHE and
NBCn1, accompanied with the decrease in NBCel activ-
ity could explain the cardiac dysfunctions found in OVX.

THE CALCIUM INFLUX THROUGH P2X RECEPTORS MODULATE THE BKCa CHANNEL ACTIVITY IN
VASCULAR SMOOTH MUSCLE CELLS.
NICOLAS ENRIQUE, AGUSTIN ASUAJE, MELISA MONCADA, MARIA VERONICA MILESI, PEDRO MARTIN
Instituto de Estudios Inmunolégicos y Fisiopatoldgicos (IIFP), Universidad Nacional de La Plata (UNLP),
Consejo Nacional de Investigaciones Cientificas y Técnicas (CONICET), La Plata, Argentina.

Human vascular smooth muscle cells (SMC) exposed to
extracellular ATP (ATPe) evoked a transient inward ionic
current, carried by Na+ and Ca2+, characterized by a fast
activation followed by a peak current decrease. Among
the different roles this Ca2+ influx could have on the
SMCs, we focus on its possible functional coupling with
the large conductance voltage and Ca2+ activated K+
channels (BKCa). Since this K+ channel has a high Ca2+
sensitivity, it could be activated by the ATP-induced-calci-
um-influx, producing hyperpolarization of SMC and sub-
sequently modulate the contractile state of these cells.

Whole-cell patch clamp experiments were performed ap-
plying consecutives voltage protocols designed by a 0.5
s voltage step from -50 to +80 mV (which evokes a BKCa
current), followed by a 2 s voltage ramp from +80 to -80
mV. ATPe was added at voltage values below 0 mV,
where the impulse force is favorable to produce an in-

ward cationic current through P2X channels. Immediate-
ly after 100 M ATPe addition we observed a significant
increase in BKCa current and a significant left shift of
the ramp evoked current(n=6, p<0.05, paired Student’s
t test). To exclude a direct activation of BKCa channel
by ATP, we worked in cell attached patch clamp configu-
ration, where the membrane being under recording it is
not in contact with ATPe and cell integrity is maintained.
We observed BKCa channel activation, translated as a
significant higher open probability value (NPo), after ap-
plication of 100uM ATPe (control NPo: 0.0197 + 0.0128;
after ATPeNPo: 0.0552 + 0.0239 at 0 mV, n=6, p<0.05,
paired Student’s t test).

We also tested100 yM ATPe in a Ca2+ free extracellular
solution observing no effect on BKCa channel activity,
which suggests that Ca2+ influx through P2X receptors
is essential to activate the K+ channel.
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These results show that extracellular ATP could play an
important role as a regulatory mechanism of the vascular
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resistance involving BKCa channel as a new functional
partner.

PERICARDIAL RECONSTRUCTION USING EXTRACELLULAR MATRIX BIOLOGICAL SCAFFOLDS
IN A PRECLINICAL PORCINE MODEL.
NATALIA AMIGO (1), JUAN MARTIN RIGANTI (2), CECILIA ZUBIETA (2), FRANCO CIOTOLA (2), MAURICIO RAMIREZ (2),
ARIEL PASCANER (1), DAMIAN CRAIEM (1,2), ALEJANDRO NIEPONICE (1,2)
(1) Instituto de Medicina Traslacional, Trasplante y Bioingenieria (IMETTYB), Universidad Favaloro, Consejo nacional de Inves-
tigaciones Cientificas y Técnicas (CONICET). (2) Instituto del Eséfago, Hospital Universitario de la Fundacion Favaloro, Buenos
Aires, Argentina

Closing the pericardium after cardiac surgery is recom-
mended to prevent postoperative adhesions to the ster-
num. However, it is frequently not possible. Synthetic
materials have been used as substitutes, with limited
results due to impaired remodeling and fibrotic tissue
formation. Extracellular matrix (ECM) scaffolds, recruit
and facilitate the incorporation of native cells to promote
constructive remodeling that resemble more the native
tissue.

Aims: Evaluate the host response to ECM scaffolds in
pericardium defects closure after cardiac surgery, with
focus in magnitude, strength and quality of adhesions
and epicardial retraction.

10 Landrace pigs were subjected to median sternotomy
and a 5x7cm pericardial defect was created. The test
group (n=6) was subjected to ECM repair with an 8lay-
er device of 5x7cm. Animals in control group (n=4) were
left with an open defect. Animals were euthanized at 8
weeks. Endpoints included cardiac function (Doppler ul-
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trasound), gross morphology with adhesion assessment,
mechanical testing and histology.

Softer adhesions were found in ECM group, but strong
adhesions and injury of the coronary bed were found in
control group. The load at failure showed no differences
between the ECM and native pericardium (199.9+59,2¢g
vs. 405.3+ 99.89g P=0.0536), but tissue was weaker than
native pericardium (44.23+15.01g/mm vs. 146.5+24.38g/
mm P<0.01).In ECM pigs, histology resembled that of
native pericardium. Control pigs showed fibrotic tissue
with mononuclear infiltrate and no organized collagen
fibers. Both groups had normal results without cardiac
motility disorders.

In conclusion, ECM may contribute to enhance pericar-
dial repair with tissue characteristics that may protect
against the formation of postoperative retrosternal ad-
hesions, whereas cardiac function is not affected by the
implant.

MODULATORY EFFECT OF NATIVE AND NATURALIZED PLANT EXTRACTS ON P-GLYCOPROTEIN
MULTIDRUG TRANSPORTER IN CHRONIC MYELOGENOUS LEUKEMIA CELLS.
JERONIMO LAIOLO, MARIA LAURA GONZALEZ, MARIANA BELEN JORAY, SARA MARIA PALACIOS,
MARIA CECILIA CARPINELLA
Instituto de Investigaciones en Recursos Naturales y Sustentabilidad José Sanchez Labrador S.J. (IRNASUS-CONICET), Cérdo-
ba, Argentina

P-Glycoprotein (P-gp) is a unique ATP-dependent trans-
membrane efflux pump that plays a significant role in the
intracellular decreasing of anticancer drugs. Over-ex-
pression of this protein leads to the development of multi-
drug resistance (MDR) and constitutes nowadays one of
the main obstacles to successful chemotherapy. Natural
product constituents are diverse and they have potential
to offer novel chemical scaffolds and leads. With the aim
of finding new novel P-gp modulators, one hundred and
twenty native and naturalized plants collected from cen-
tral region of Argentina were screened over K562 human
myelogenous leukemia cell line and its MDR counterpart
Lucena 1.

Ethanolic extracts dissolved in DMSO at 100 and 50 mg/

ml were assayed for their cytotoxicity activity by MTT. In-
tracellular doxorubicin accumulation was determined, at
non-cytotoxic concentration of each extract, using high
throughput flow cytometry. Fluorescence intensity radio
(FIR) was calculated as the ratio between the fluores-
cence intensity of each cell line treated and the fluores-
cence intensity of its respective DMSO control.

Nineteen extracts exhibited significant P-gp modulating
effects (*p-values < 0.05) at 100 mg/ml, being the most
relevant: Ligaria cuneifélia (FIR: 1,75+0,10%); Jarava ichu
(FIR: 1,70£0,24%*); Senecio viravira (FIR: 1,70+0,30%);
Melinis repens (FIR: 1,62+0,22*%); Senecio madagascar-
iensis (FIR: 1,62+0,17*). On the other hand, Aloysia gra-
tissima (FIR: 1,30+£0,10*) and Eupatorium viscidum (FIR:
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1,23+0,06*) were effective at 50 mg/ml.

The minimum inhibitory concentration of the extracts
tested will be presented.

According to the results obtained, these plants could be
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source of compounds capable to reverse the MDR phe-
notype and sensitize the leukemia cells to conventional
chemotherapy.

NMDA RECEPTOR ANTAGONIST KETAMINE INDUCES A REGULATORY MACROPHAGE PROGRAM
ON HUMAN MONOCYTES
WANDA NOWAK (1), IVANA G ESTECHO(1), FEDERICO M DARAY(1), EUGENIO A CARRERA SILVA(2)
ANDREA E ERRASTI(1)
(1)Instituto de Farmacologia, Facultad de Medicina, UBA, (2) Instituto de Medicina Experimental,
ANM-CONICET, Buenos Aires, Argentina.

Background: Ketamine, a NMDA antagonist, is still used
as an anesthetic but recently is emerging as a fast and
potent antidepressive drug. The biology of this effect is
poorly understood but new research implicates that one
of the main target of its action is the immune response.
This associates with the concept that inflammation con-
tributes to the physiopathology of depression.

Macrophages are key players in the balance of pro and
antiinflammatory response; therefore, the aim of this
study was to elucidate the effect of ketamine, type of
receptor involved and gene program elicited on human
macrophages during differentiation and polarization.
Methods: Blood samples were drawn from healthy volun-
teers and mononuclear cells were isolated from the cellu-
lar fraction by Ficoll gradient. After CD14 positive selec-
tion, monocytes were cultured for 7 days and treated with
ketamine at different time points (day 1 or 5). LPS+INFy,
IL-4 or dexamethasone were used as positive controls
of macrophage polarization. To measure the inflamma-

tory response, LPS was added ON in some experiments
at day 6. Phenotype characterization was performed by
FACS analysis and gene expression by qPCR. Results:
We found that ketamine (0.1, 1 and 10 uM) induced an
antiinflammatory profile on macrophages with high ex-
pression of CD163 and MERTK, intermediate levels of
CD64 and no expression of CD206, compatible with a
regulatory M2c-like phenotype. mRNA levels of TGM2
and CCL22 genes, related to a M2 profile, were also
up-regulated in ketamine treated macrophages. More-
over, ketamine dampens macrophage activation, with
lower expression of CD80 and HLADR and diminishes
TNF-a production induced by LPS. Addition of MK801, a
glutamate receptor antagonist, showed that the effect is
mediated by NMDA receptors. Conclusions: These re-
sults show that ketamine not only dampens acute inflam-
mation but also induces an antiinflammatory program on
human monocytes skewing macrophages to a regulatory
M2c-like profile.

TOXOPLASMOSIS DRUGS REPURPOSED FOR CHAGAS DISEASE:
IN VITRO AND IN VIVO EVALUATION OF REFERENCE DRUGS.
ERNESTO GULIN,DANIELA MARISA ROCCO, FACUNDO GARCIA-BOURNISSEN
Hospital de Nifios “Dr Ricardo Gutiérrez”, Buenos Aires, Argentina

Chagas disease is endemic in Latin America and a global
burden due to migration. Benznidazole (BZ) and nifur-
timox (NFX) are the only drugs available for treatment
but are not exempt of severe adverse events. Thus,
better drugs for Chagas disease are needed. Drug re-
positioning is a cost-effective strategy to identify active
compounds that may move forward to clinical use. Tak-
ing advantage of phylogenetic similarities and common
metabolic pathways between Toxoplasma gondii and
Trypanosoma cruzi, drugs currently used for Toxoplas-
mosis were sequentially assessed for anti- T. cruzi activity
in in vitro and in vivo models. Azithromycin, sulfadiazine,
sulfamethoxazole, pyrimethamine (PYR), atovaquone
(ATV) and paromomycin were initially evaluated in vitro
by establishing the percentage of relative activity (%RA)
compared to BZ and NFX on amastigote and trypomas-
tigote stages at a fixed concentration (10 uM for each

drug). PYR and ATV showed more than 98 %RA com-
pared to NFX on amastigotes. Hence, these drugs were
further evaluated to obtain the inhibitory concentration
50% (IC,,) on amastigotes, and citotoxicity on Vero cells.
IC,, values were 0.47 pM for PYR and 6.92 uM for ATV;
citotoxicity was not significant. Due PYR well-known fa-
vorable human pharmacokinetics and safety properties,
there was rationale enough to continue its evaluation in
a murine model of acute infection. Female 5 week old
BALB/c mice were infected and, at onset of patent para-
sitaemia, treated with PYR 50 mg/kg for 20 consecutive
days. Non-treated (NT) and BZ- or NFX-treated groups
(100 mg/kg/day) were included as controls. PYR did not
show a significant effect on parasitaemia levels or mor-
tality (100%) compared to NT group at the end of the
study. In this screening model, PYR was the most potent
drug in vitro but this could not be demonstrated in vivo.



AWRDS

Further studies will be conducted studying ATV as mono-
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therapy and combined with BZ or NFX.

THERAPEUTIC EFFICACY AND BIOCOMPATIBILITY
OF TRIAMCINOLONE ACETONIDE-LOADED LIPID NANOCAPSULES
MARIA LINA FORMICA(1); GABRIELA VERONICA ULLIO GAMBOA(1); JEAN-PIERRE BENOIT(2),
DANIEL ALBERTO ALLEMANDI(1), SANTIAGO DANIEL PALMA (1)
(1) Unidad de Tecnologia Farmacéutica (UNITEFA- CONICET), Facultad de Ciencias Quimicas-UNC, Cdrdoba, Argentina; (2)
Université d’Angers- INSERM U1066, MINT, Angers, Francia.

Triamcinolone acetonide (TA) is a synthetic corticoste-
roid used to treat a broad spectrum of ocular diseases.
The development of TA dosage forms is limited due to
its poor solubility in physiologically acceptable solvents.
The aim of this work was to evaluate therapeutic efficacy
in-vitro of novel “solvent free” TA-loaded lipid nanocap-
sules (LNC).

An optimized phase inversion temperature method was
used to obtain TA-loaded LNC with oleic acid or glycer-
yl triacetate into lipid matrix. The average particle size
(APS), polydispersity index (Pl) and loading capacity
(LC) of LNC were measured. Cell viability of human cor-
neal epithelial (HCE) cells after TA-loaded LNC exposure
was evaluated using MTT assay. In addition, the secre-
tion of the inflammatory cytokine IL-6 by HCE cells in
response to tumor necrosis factor (TNF)-a exposure (in-
flamed cells) was measured after treatment with TA-load-
ed LNC. Inflamed cells were exposed to TA-loaded LNC
for a 1h and IL-6 secreted into the culture medium was

measured by ELISA.

Obtained TA-loaded LNC showed acceptable APS, PI
and LC. Results of biocompatibility assay did not show
any significant cytotoxic effect (cell viability>70%) of
TA-loaded LNC in HCE cells over studied period.
Experimental findings exhibited efficacy of TA-loaded
LNC to reduce cell inflammation. IL-6 levels secreted by
TNF-a inflamed cells were upper compared to those ba-
sally secreted by non-inflamed cells(p=<0,05). Exposition
of inflamed cells to TA-loaded LNC (1ug/ml) for the 1h,
significantly reduced IL-6 production compared to control
inflamed untreated cells(p<0,05). Empty LNC increase
the cell inflammation significantly(p<0,005) while that TA
trademark suspension showed a significant IL-6 secre-
tion decrease(p<0,05) in comparison to both controls:
non-inflamed and inflamed untreated cells.

This strategy allowed the decrease of IL-6 level of HCE
cells and it could be a potential alternative to treat several
ocular diseases with less adverse effects.

INDIVIDUALIZED ANTIRETROVIRAL THERAPY. IMPACT OF PHARMACOGENETIC AND THERAPEUTIC
DRUG MONITORING IN THE SAFETY AND EFFICACY OF FIRST LINE ANTIRRETROVIRAL THERAPY IN
PATIENTS WITH HIV INFECTION. PRELIMINARY REPORT
CINTIA VALERIA CRUZ(1); PAULA SCIBONA(1), LORENA ABUSAMRA(2), SANCHEZ MARISA(3) CECILIA FRECHA(4),
LEANDRO FATUZZO,(4) EZEQUIEL CORDOVA(5), JAVIER OLIVER MARTOS(6), MARIANA DE PAZ(3), DIEGO SALUSSO
(2) , VERONICA CISNEROS(7), GUSTAVO LOPARDO(7) MARIA ISABEL GIMENEZ(8), WALDO HORACIO BELLOSO(9)
(1)Seccién de Farmacologia Clinica - Hospital Italiano de Buenos Aires, Argentina. (2)Servicio de Infectologia - Hospital Gral. de
Agudos Dr. Juan A. Fernandez, Buenos Aires, Argentina (3)Seccion de Infectologia - Hospital Italiano de Buenos Aires, Argentina
(4)Seccion de Biologia Molecular- Laboratorio Central - Hospital Italiano de Buenos Aires, Argentina (5)Servicio de Infectologia
- Hospital Gral. de Agudos Dr. Cosme Argerich, Buenos Aires, Argentina (6)Seccion de Secuenciacion- Laboratorio Central - Hos-
pital ltaliano de Buenos Aires, Argentina (7)Fundacion del Centro de Estudios Infectologicos, Buenos Aires, Argentina (8)Labora-
torio Central - Hospital Iltaliano de Buenos Aires, Argentina (9)Hospital ltaliano de Buenos Aires, Argentina.

Up to 20% of patients discontinue first-line antiretroviral
therapy at currently standard doses. We explored the
utility of prior pharmacogenetic (PG) analysis and ongo-
ing drug monitoring (TDM) to individualize the dose of
efavirenz or atazanavir in naive HIV patients.

A multiplex approach was developed including main poly-
morphisms of CYP2B6, CYP2A6, CYP3A4 y ABCB.1 for
efavirenz; and UGT1A1, ABCB1 and CYP3A4 for ataza-
navir. Drug plasma levels were analyzed with UPLC. Me-
dian turnaround time was 22 days.

First 40 patients included in the protocol -coming from 4
clinical sites in Buenos Aires- were randomized to stan-

dard of care —SC-(25 patients) or pharmacological adap-
tation —PA: PG + TDM- (15 patients).

One patient in the pharmacological adaptation arm re-
ceived decreased individualized doses atazanavir with
proper tolerance and maintaining treatment efficacy, in
69 patient/months of follow up.

Two patients from SC arm had adverse events, and both
of them had to discontinue therapy.

Pharmacological adaptation of initial and ongoing doses
of first line antiretrovirals appears feasible and useful for
the individualized therapeutic approach of patients with
HIV infection starting treatment.
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PRECLINICAL PHARMACOKINETIC OF BENZNIDAZOLE-LOADED INTERPOLYELECTROLYTE COM-
PLEXES FOR IMPROVED TREATMENT OF CHAGAS DISEASE
MONICA CRISTINA GARCIA(L), LAURA GUZMAN(1), PILAR ZARAZAGA(2), NICOLAS LITERIO (2), EUGENIA OLIVE-
RA(1), ALVARO JIMENEZ-KAIRUZ (1)(3)
(1) Unidad de Tecnologia Farmacéutica (UNITEFA-CONICET), Departamento de Ciencias Farmacéuticas, Facultad de Ciencias
Quimicas, UNC, Cérdoba, Argentina. (2) Universidad Catolica de Cérdoba, Argentina (3) Instituto de Investigaciones en Recur-
sos Naturales y Sustentabilidad Jose Sanchez Labrador S.J. (IRNASUS-CONICET), Cérdoba, Argentina.

Chagas disease, caused by Trypanosoma cruzi, is an im-
portant public health problem in Latin America and world-
wide. Benznidazole (BZ) is the selected drug for its treat-
ment. However, it shows very low solubility, several side
effects and toxicity, which compromise the efficacy and
safety. Moreover, the available pharmaceutical dosage
forms are immediate release tablets and the treatment
is administered 2 or 3 times daily for 60 days. The high
frequency of administrations and long-term treatment
are issues that contribute to the abandonment of ther-
apy, affecting therapeutic success. In a previous work,
we have developed BZ-loaded interpolyelectrolyte com-
plexes (IPEC) based on polymethacrylates (EE-EL-BZ)
and polysaccharides (Ch-AA-BZ) that showed controlled
release of BZ. These systems would reduce the adverse
effects of BZ and/or allow reducing its frequency of ad-
ministration. Therefore, this work aimed to evaluate the
preclinical pharmacokinetics of BZ-loaded IPECs com-

pared to the currently available tablets (Abarax). The
studies were performed six healthy adult mixed breed
dogs, with a 3x2 cross-over design. Each dog received
all orally administrated treatments after three experi-
ments, with a washout period of 15 days. They received
100 mg of BZ by single oral dose of EE-EL-BZ, Ch-AA-BZ
or Abarax, with a randomization schedule. BZ quantifica-
tion was performed in plasma by high performance liquid
chromatography validated method. The AUC of BZ-load-
ed IPECs was higher than reference treatment (p<0.01).
The C__ of Ch-AA-BZ and t___of both IPECs were higher
than Abarax (p<0.05). The k_, t, and MRT were simi-
lar for all the treatments evaluated. Our results indicate
that bioavailability of BZ was adequate in the adminis-
tration of both IPECs. The pharmacokinetic parameters
demonstrated that the BZ-loaded IPECs prolonged drug
release and provided an increase in the maintenance of
drug concentration in vivo, which would allow reducing



RESUMENES DE LAS COMUNICACIONES

93

MEDICINA - Volumen 77 - (Supl. 1), 2017: 93-616

RESUMENES DE LAS COMUNICACIONES

ONCOLOGY-ONCOIMMUNOLOGY 1

(1049) B-LAP HALOGENATED-DERIVATIVE PFB AS A
PROMISING NQO1-DEPENDENT ANTICANCER CHEMO-
THERAPEUTIC AGAINST MELANOMA

Maria Julia Lamberti (1), Marianella Chiaramello (1), Luis
Exequiel Ibarra (1), Nadia Soledad Ualdegaray (1), Ana
Belén Morales Vasconsuelos (1), Sabrina Ferreira (2), Nata-
lia Belén Rumie Vittar (1), Viviana Alicia Rivarola (1)

(1) Universidad Nacional de Rio Cuarto, (2) Universidad
Federal de Rio de Janeiro

The elevated expression of the NQO1 in many human solid tumors
along with its ability to activate quinone-based anticancer agents,
such as the natural product B-Lapachone (B-Lap), makes it an ex-
cellent target for enzyme-directed drug development. NQO1 plays
an important role in the initiation stage of melanoma and its correla-
tion with poor patient outcome make it an intriguing target. The most
dangerous aspect of melanoma relay on the metastatic ability in lat-
er stages. Therefore, new effective and safe therapeutic agents for
metastatic melanoma are needed. In this study, metastasis-derived
human melanoma cell lines exhibited higher resistance to B-Lap
(LD50 SkMel-2 and 1205Lu: not reached) compared to primary-site
derived melanoma cells (LD50 SkMel-28: 1.48 yM) (p<0.05). The
cytotoxic effect of B-Lap was reversed with coadministration of di-
cumarol, a specific inhibitor of NQO1. NQO1 inhibition preferentially
prevented cell death of non-metastasis-derived human melanoma
(94.5% of reversion; p<0.001). Interestingly, dicumarol had no effect
as an antagonist of B-Lap in the murine melanoma cell line B16, but
stable overexpression of NQO1 completely restored chemosensi-
tivity (p<0.001). These results are in agreement with earlier studies
suggesting that B-Lap-induced cytotoxicity might involve differential
NQO1 status required for its bioactivation. In a previous report, we
proposed halogenated B-Lap derivative PFB as an excellent NQO1
substrate and anticancer agent. Here, PFB had considerable higher
potential chemotherapeutic activity than B-Lap on SkMel-2 (LD50
B-Lap: 3.50 uM; LD50 PFB: 2.89 yM; p<0.05). These data suggest
that PFB possess properties that make it more attractive than the
parent B-Lap for treating metastatic-derived melanoma cells. Our
preliminary results support the necessity of design new strategies
to induce NQOL activity in cancer cells as a promising approach for
bioreductive anticancer drugs.

Keywords: Melanoma; NQO1; B-Lapachone; PFB

(724) A N*-ARYL SUBSTITUTED THIOSEMICARBAZONE
DOWN-MODULATES METASTASIS-RELATED PROP-
ERTIES OF TRIPLE NEGATIVE 4T1 MOUSE MAMMARY
CANCER CELLS

Aldana Sélimo (1), Maria Cristina Soraires Santacruz (2),
Andrea Loaiza Perez (1), Elisa Bal de Kier Joffé (1), Liliana
Finkielstein (2), Mariana A Callero (1)

(1) Instituto De Oncologia Angel H. Roffo. (2) Universidad De
Buenos Aires, Facultad De Farmacia Y Bioquimica, Depar-
tamento De Farmacologia, Catedra De Quimica Medicinal.

Triple negative breast cancer (TNBC) is defined by a lack of ex-
pression of estrogen (ER) and progesterone (PgR) receptors as well
as HER2/neu. This pathology represents about 15% of all types of
breast cancer and among all subtypes TNBC is associated with a
worse prognosis and a higher incidence of visceral metastasis. The
lack of targeted therapies and the poor prognosis of TNBC patients
have fostered a major effort to develop new alternative treatments.
Thiosemicarbazones are synthetic compounds that exhibit several
pharmacological activities. Previously, we found that T,, a N*-aryl

substituted thiosemicarbazone, had cytotoxic activity on 4T1 mouse
mammary tumor cells. Now, we have investigated the action of T, on
metastasis-related properties of 4T1 cells.

First, we found that T, significantly diminished 4T1 clonogenic ca-
pacity in a dose-dependent manner (T, 2.5 mM= 58.8%; T, 5 mM=
33.3% and T, 10 mM=0.014% vs control cells). We also observed
that 4T1 migratory capacity was down-regulated by T, (T, 2.5 mM=
61.8 +2%; T, 5 mM=25.4 + 4% and T, 10 mM=19.6+2% respect to
control cells, pA0.05). In order to evaluate T, action on cancer stem
cells sub-population, we quantified Lin-/CD24+/CD29" cells by cy-
tometry and found that T, reduced this population (T, 2.5 mM= 54.4
+2%;T,5 IY]M: 29.8 + 14.6% and T, 10 mM=27.9+14.6% vs con-
trol cells, pA0.05). This effect was in accordance with a significantly
lower mammosphere-forming capacity shown by 4T1 cells after T,
treatment (p<0.05). Finally, we evaluated pluripotential genes ex-
pression by real time gPCR and found that T, induced a significant
down-regulation of Nanog, Oct-4 and Sox-2 expression (p=0.05).

In conclusion, our results show that T, inhibits some of the me-
tastasis-related properties of 4T1 cells, placing this compound as a
candidate for in vivo experiments to investigate its anti-metastasic
potential against TNBC.

(1112) ANTIMETASTATIC EFFECT OF THE PENICILLIN
DERIVATIVE TAP6 IN MELANOMA CELLS

Elizabeth Barrionuevo (1), Patricia G. Cornier (2), Carina M.
L. Delpiccolo (2), Dora B. Boggian (2), Ernesto G. Mata (2),
Leonor P. Roguin (1), Viviana Blank (1)

(1) Instituto de Quimica y Fisicoquimica Biolégicas, De-
partamento de Quimica Bioldgica, Facultad de Farmacia y
Bioquimica, Universidad de Buenos Aires, (2) Instituto de
Quimica Rosario, Facultad de Ciencias Bioquimicas y Far-
macéuticas, Universidad Nacional de Rosario, (3)

Abstract: Metastatic dissemination of cancer cells is the main
cause of death in melanoma patients. In the search of new antimet-
astatic compounds, in a previous work, we found that the penicillin
derivative named TAPS6, formed by a penicillin linked to the dipeptide
Phe-Leu through a triazole group, inhibited adhesion and migration
of B16F10 metastatic murine melanoma cells. In order to continue
studying the antimetastatic properties of TAP6, we investigated the
effect of the penicillin derivative on B16F10 cells invasion. Transwell
invasion assay results demonstrated that a 10 yM concentration
of TAP6 inhibited cell invasion after 18 h treatment (96.1+0.4%,
p<0.001). Gelatin zymography of supernatants collected after incu-
bating B16F10 cells for 24 h in the presence of 10 uM TAP6 showed
a reduction in matrix metalloproteinase (MMP)-2 and -9 proteinase
activity of 33+4% and 43+5%, respectively. Additionally, under the
same incubation conditions, we observed a significant decrease in
the expression levels of MMP-2 (48.2+9.8%, p<0.001) and MMP-9
(81.7+6.8% p<0.001) by Western blot assay. Wnt/B-catenin signal-
ling pathway is activated in various cancers and promotes metastat-
ic spread by increasing invasion, however, it has controversial roles
in the metastatic spread of melanoma. By Western blot analysis,
we found that a 10 yM concentration of TAP6 inhibited 92.5+2.8%
the expression of B-catenin after 18 h of treatment. Under these
conditions, we have also observed a reduction in the cytosolic levels
of B-catenin by immunofluorescence microscopy. In conclusion, we
demonstrated that TAP6 exhibits antimetastatic properties through
the inhibition of cell invasion and MMP-2 and 9 expression and ac-
tivity. Furthermore, we found that TAP6 significantly inhibited B-cat-
enin expression. These findings encourage us to continue studying
this penicillin derivative as a potential candidate for the treatment of
melanoma.

Keywords: Melanoma, metastasis, penicillin derivative, invasion,
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(681) ANTITUMORAL IN VIVO EFFECT OF MICRO-
SPHERES FOR CHEMOEMBOLIZATION

Clara Sanchez Terrero (1), Jorge Cardoso (1), Silvia I. Van-
zulli (1), Lucas L. Colombo (2), Edison Rivera (3), Luisa
Ambrosio (3), Luciano Parodi (4), Andrés Vidal (4), Gisela
Ruthy Soléa (1), Miguel Prado (3), A. Cristina Zarlenga (1)
(1) Centro Oncolégico de Medicina Nuclear del Instituto
Angel H. Roffo (UBA-CNEA). (2) Area Investigaciones del
Instituto Angel H. Roffo (UBA). (3) Divisién de Aplicaciones
Médicas e Industriales del Centro Atémico Bariloche-CAB
(CNEA). (4) Bioterio del Centro Atomico Ezeiza-CAE
(CNEA).

Introduction: The Bariloche Atomic Centre (CAB-CNEA) develops
Porous silica Microspheres (PME) as a drug carrier matrix. Our pur-
pose is to evaluate the in vivo effect of Doxorubicin loaded PME
(D-PME) on: () development and (Il) growth of DHD/K12 rat colonic
adenocarcinoma.

Materials and Methods: 600mg of 25-45um diameter PMEs were
loaded by shaking for 24 hours in Doxorubicin Hydrochloride solu-
tion (Doxo, 2mg/ml) or saline (empty PME, Controls).

Two groups of BDIX rats were inoculated subcutaneously with 10°
DHD/K12 tumor cells (TC) for two different experiments (Exp): Exp
(I) TCs were inoculated mixed with D-PME (n=13) or mixed with
empty PME (n=14). Exp (Il) established tumors (60-80mm?) were
injected intra-tumor: with empty PME (n=14) or with D-PME (n=16).

In both Exp, animals were sacrificed thirteen days after treatment.
Tumors were measured and processed for histopathology.

Results: Tumors volume at sacrifice were: Exp (I) Control (with emp-
ty PME): 60.99+34.66mm? vs Experimental (D-PME): 1.72+1.57mm?
(p < 0,0001). Exp (Il): Control (empty PME): 139,81+100,16mm? vs.
Experimental (D-PME): 35,41+ 19,13 mm? (p < 0,0001).

Histologically, in both experiments, tumors treated with D-PME
showed more necrotic areas than those treated with empty PME
(Controls). Only Exp Il with D-PME showed damaged epidermis.

Conclusion: We demonstrate that the PMEs developed by CAB-
CNEA, load and release Doxo enough to produce an antitumor ef-
fect on both development and growth of experimental DHD/K12 rat
colonic adenocarcinoma.

Key words: Tumor, Microspheres, Chemotherapy, Embolization

(818) CLOZAPINE AS A POTENTIAL ANTI-CANCER
DRUG

Melisa Nicoud (1), Helena Sterle (1), Noelia Massari (2),
Moénica Taquez Delgado (1), Diego Martinel Lamas (1),
Verénica Herrero Ducloux (2), Graciela Cremaschi (1), Vani-
na Medina (1)

(1) Instituto de Investigaciones Biomédicas (BIOMED,
UCA-CONICET), Buenos Aires, Argentina, (2) Facultad de
Ciencias Naturales y de la Salud, Universidad Nacional de la
Patagonia San Juan Bosco, Chubut, Argentina.

We have previously demonstrated that clozapine, a well-known
antipsychotic inhibited proliferation of human breast cancer and mel-
anoma cells. The aim of this work was to investigate the effect of clo-
zapine alone or in combination with a widely used chemotherapeutic
agent (doxorubicin, Dox), on an immunocompetent triple negative
breast cancer (TNBC) model. For that purpose, proliferation and ap-
optotic assays and DNA damage markers were studied in murine
4T1 TNBC cells. In vivo studies were performed in syngeneic mice,
inoculated orthotopically with 4T1 murine TNBC cells. Results indi-
cate that clozapine reduced proliferation in a concentration depend-
ent manner. At 10 yM concentration it produced a 2.5-fold decrease
in clonogenic proliferation and in BrdU incorporation of 4T1 cells
(P<0.01). This effect was associated with an induction of apoptosis,
evidenced by an increased Annexin-V staining, an increase in the
differentiation marker Nile red, and enhanced ROS levels, all as-
says evaluated by flow cytometry. Accordingly, in vivo treatment of
4T1 tumors with clozapine (1 mg/kg.day, sc) reduced tumor weight
(1.3+0.1 vs. 2.1+0.3 g, P<0.05). Histopathological analysis indicate
that clozapine-treated tumors show extended areas of differentiation
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and reduced mitotic index. Combined treatment of clozapine and
doxorubicin was more effective in reducing growth in vitro and in
vivo than single treatments. Clozapine potentiated doxorubicin-in-
duced apoptosis and proliferation reduction (P<0.01). We conclude
that clozapine could be an effective drug for the treatment of TNBC.
Prospective clinical trials are warranted to confirm the clinical effica-
cy of this currently used drug for breast cancer therapy.

Keywords: clozapine, breast cancer, apoptosis, combined therapy

(1230) OCT-4 EXPRESSION WAS INCREASED IN RE-
SISTANT CANCER STEM CELL-LIKE SUBPOPULATION
IN COLORECTAL CANCER

Julia Milena Gallino Fernandez, Rodrigo Lloyd, Milena Bat-
alla, Maria Belén Cerda, Florencia Giannoni, Alvaro Conde,
Lucia Policastro

Radiochemoresistance of tumors has been associated with the
presence of a small subpopulation of tumor cells called cancer
stem cells (CSCs). These cells had been shown not only linked with
high resistance to chemotherapeutic drugs but also are associat-
ed with metastatic recurrences. Embryonic markers such as Oct-4,
Nanog, Sox-2 are associated with resistance to chemotherapeutic
drugs in some cancer. However, little has been reported about the
expression of these embryonic markers in colorectal (CRC) CSCs
subpopulation. The aim of this work is the study of the mentioned
embryonic marker in sensible and oxaliplatin-resistant (OXA) human
CRC cancer lines, and in cultures derived of them enriched with
CSC-like subpopulation, in order to detect novel markers associ-
ated to resistance in these cells. We characterized the expression
of Oct-4, Nanog and Sox-2 by immunofluorescence, cell cytometer
and real time-PCR in sensible or resistant human CRC cell to oxalip-
latin (T-84 and HCT-116) and in cultures enriched by CSC-like sub-
population. The last cultures were obtained by growing tumor cells
as colonospheres (CSPHE) in minimum medium in low adherence
surfaces. On the other hand, we also measured the reactive oxygen
species (ROS) levels as a characteristic associated to CSC-like sub-
population. The expression of Nanog and Sox-2 was not changed in
sensible and resistant cell lines grown in monolayer or as CSPH cul-
tures. However, the expression of Oct-4 was positive in 6-12% and
40-50% of sensible cells that were grown in monolayer or as CSPHE
respectively. About chemoresistant cells lines, 40-60% and 75-85%
of cells were positively for Oct-4 depending if cells were grown as
monolayer or as CSPHE respectively. About ROS level, cells that
were grown as CSPHE had shown significant lower levels in respect
to cells that were grown as monolayer. These results showed that
Oct-4 could be a promising marker to identify chemoresistant cells
with CSC-like characteristics in CRC.

Keywords: Oct-4, Cancer Stem Cell, Chemoresistance

(1139) HUMAN RENAL ADIPOSE TISSUE FROM NOR-
MAL AND TUMORAL KIDNEY REGULATES THE BEHAV-
IOR OF RENAL EPITHELIAL CELLS

Fiorella Campo-Verde-Arbocco (1), Flavia Bruna (1), Leon-
ardo R Romeo (2), David Contador (3), Silvina E Gomez (1),
Flavia E Santiano (1), Corina V Sasso (1), Leila E Zyla (1),
Constanza M Lopez-Fontana (1), Rubén W Carén (1), Vir-
ginia Pistone-Creydt (1)

(1) IMBECU - CCT Mendoza, CONICET, (2) Departamento
de Urologia y Transplante Renal, Hospital Espafiol, Mendo-
za, (3) Centro de Medicina Regenerativa, Facultad de Me-
dicina, Clinica Alemana, Universidad del Desarrollo, Santi-
ago, Chile

Abstract: Tumor stroma is one of the emerging topics of interest
in cancer research. In the present work, we evaluated the effects of
Conditioned Media (CMs) of human adipose tissue explants from
normal (hRAN) and tumor (hRAT) kidney on proliferation of tumor
(786-O, ACHN) and non tumor (NK-2) renal epithelial cells. We also
evaluated: 1) leptin, adiponectin and versican mRNA expression in
hRAN and hRAT, 2) adiponectin, ADAMTS1 and perilipin expression
in hRAN- and hRAT-CMs; and 3) adiponectin and perilipin expres-
sion in hRAN- and hRAT.

Human renal adipose tissues were obtained from patients with re-
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nal cell carcinoma (hRAT, n=6) and kidney donors (hRAN, n=8). The
CMs from hRAN and hRAT were collected after 24h of incubation.
786-0, ACHN and NK-2 cells were grown and incubated with CMs
for 24 and 48h. Proliferation was quantified by MTT; mRNA expres-
sion was evaluated by real-time PCR, protein expression by WB and
immunohistochemistry. Statistical differences between experimen-
tal conditions were evaluated by one-way ANOVA or t test. Tukey’s
post hoc tests were performed.

We found a higher RNA expression of leptin (a major adipokine
with tumorigenic effects) and versican (a proteoglycan that is es-
sential in epithelial-stromal interaction and intracellular signaling) in
hRAT vs. hRAN explants (p<0.01). Also, we observed that adiponec-
tin (a major adipokine with anti-tumorigenic effects), and perilipin
expression were significantly increased in hRAN vs. hRAT explants
(p<0.05) and in addition we observed a lower protein expression of
perilipin (marker for mature differentiated adipocyte) in hRAT-CMs
vs. hRAN-CMs (p<0.05). Added to this, hRAN-CMs significantly in-
creased the proliferation of 786-O and HK-2 compared to control-
and hRAT-CMs after 24h (p<0.05).

In conclusion, the changes observed in the adipose microenviron-
ment could be favoring tumor progression and therefore, the tumor
stroma should be taken into consideration when dealing with a ma-
lignancy.

Keywords: human adipose tissue, renal epithelial cells, cancer,
epithelial-stromal interactions.

(830) TISSUE CULTURES FROM PATIENT DERIVED XEN-
OGRAFTS (PDX): A NEW FAST METHOD TO TEST THE
EFFECT OF THERAPEUTIC AGENTS.

Gabriela Pataccini (1), Silvia Vanzulli (2), Marcos Liguori (3),
Paola Rojas (1), Andrés Elia (1), Paula Martinez (3), Javier
Burruchaga (3), Pedro Gonzalez (3), Hugo Gass (3), Claudia
Lanari (1), Gonzalo Sequeira (1)

(1) IBYME-Instituto de Biologia y Medicina Experimental, (2)
Academia Nacional de Medicina de Buenos Aires, (3) Hospi-
tal de Agudos Magdalena V de Martinez.

Precision medicine needs to be accompanied by diagnostic tools
to determine which patient may benefit from therapeutic agents. For
this purpose, to test drug efficacy, patient derived xenografts (PDX)
or ex vivo assays are currently being developed. We have recently
shown a 32% of success evaluating the effects of antiprogestins in
tissue cultures (BCTC). However, with this technique few treatments
can be simultaneously tested due to the small size of breast cancer
samples. The main aim of this study is to develop PDX from luminal
breast cancers and evaluate if BCTC from these PDX reproduce
the observed drug effects. In this study, we evaluated the effect of
doxorubicin (Dox; 1 yM) and/or paclitaxel (Pax; 50 nM) on 16 BCTC.
In addition, 20 PDX were attempted inoculating breast cancer cells
into NSG female mice treated or not with estrogen pellets (0.5 mg).
The study was approved by institutional review boards. In the BCTC
exposed to chemotherapeutic agents we observed histological and
cytological changes related to Dox or Pax exposure such as ma-
cronuclei, necrotic foci and apoptosis. Most of the PDX developed
small tumors and remained quiescent. PDX-485 started to grow
similarly in E2-treated or untreated mice. Tumor 485 was a tumor
relapse (luminal B; ER: 40%, PR: 30%, Ki-67 90%, HER2: nega-
tive). Dox inhibited tumor growth (p<0.05), and histological features
of Pax effects were registered although no significant difference was
observed in tumor size as compared with control group. Mifepris-
tone (MFP), an antiprogestin, did not exert any effect. Sensitivity to
Dox, Pax and MFP was evaluated in PDX-485 tissue cultures. Dox
proved to be the most effective drug (p<0.05) inducing a decrease of
Ki-67 expression and an increase in Casp-3, both evaluated by im-
munohistochemistry (p<0.05). We conclude that BCTC derived from
PDX represent a promising tool that may be used for drug testing or
to increase the number of drug combinations to be tested in short
periods of time.

Keywords: breast cancer, patient derived xenografts, therapeutic
agents

(1594) CHLORPYRIFOS PROMOTES CELL INVASIVE-
NESS AND ACTIVATES P-38/GSK3B PATHWAY MEDI-
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ATED BY ROS INCREMENT IN BREAST CANCER CELL
LINES.

Marianela Lasagna (1,2), Clara Ventura (2), Noelia Miret (3),
Andrea Randi (3), Mariel Nufiez (2), Claudia Cocca (1,2)

(1) Instituto de Quimica y Fisicoquimica Biol6gicas “Prof.
Alejandro C. Paladini”, IQUIFIB UBA-CONICET, Buenos
Aires, Argentina. (2) Laboratorio de Radiois6topos, Facultad
de Farmacia y Bioquimica, Universidad de Buenos Aires,
Buenos Aires, Argentina. (3) Laboratorio de Efectos Bi-
oldégicos de Contaminantes Ambientales, Departamento de
Bioquimica Humana, Facultad de Medicina, Universidad de
Buenos Aires, Buenos Aires, Argentina.

Chlorpyrifos (CPF) is one of the most common pesticide used for
control pest in agriculture in our country. Previously, we reported
that 0.05 uM CPF induced cell proliferation in an estrogen receptor
dependent way in MCF-7 cells and 50 uM CPF inhibited cell prolifer-
ation via p-ERK induced by an increment of reactive oxygen species
(ROS) in MCF-7 and MDA-MB231 cells. Objective: Our aim was to
analyze if CPF may promote cell invasion and the associated sign-
aling in breast cancer cell lines. Methods: MCF-7 and MDA-MB231
cells were exposed or not to CPF (0.05 or 50 uM). Cell invasiveness
was examined by the Matrigel® invasion assay and c¢c-SRC, p38
and GSK3p phosphorylations by Western Blot. Results: 50 uM CPF
induced the invasion in MDA-MB231 after 24 h, (60% over control, p
<0.01) and MCF-7 cells after 48 h (400% over de control, p< 0.001).
CPF at 0.05 and 50 uM increased c-SRC phosphorylation (p-cSRC)
after 60 min in MCF-7 cells (19% and 14% over control respective-
ly, p< 0.05) and this effect was reverted by catalase (30 IU/mL). In
MCEF-7 cells, 50 uM CPF enhanced phospho-p38 (p-p38) after 30
minutes of exposure (27% over control, p<0.05) and both, CPF 0.5
(145% over control, p <0.01) and 50 uM (70% over control, p<0.01),
incremented p-p38 after 1 h. In MDA-MB231, 50 uM CPF induced
p-p38 after 1h of exposure (34% over control, p<0.05). In both, MCF-
7 and MDA-MB231 cells, 50 uM CPF action on p38 was reversed by
adding catalase (30 IU/mL). In MCF-7 cells, CPF 0.05 uM induced
phospho-GSK3B (p-GSK3p) after 5, 30 and 60 min (67%, p<0.01;
75%, p<0.05%; 55%, p<0.05 over control respectively); CPF 50 uM
induced p-GSK3p after 5 min (26% over control, p<0.05) and could
be reverted by catalase (30 IU/mL). In MDA-MB231, p-GSK38 was
also induced by CPF 50 uM (p< 0.05). Conclusions: All together,
our results indicate that CPF 50 uM induces cell invasion in MCF-7
and MDA-MB231 attended with c-SRC phosphorylation and/or the
activation of p-38/GSK3p pathway mediated by ROS.

ONCOLOGY-ONCOIMMUNOLOGY 2

(031) CIRCADIAN CONTROL OF LIPID AND REDOX ME-
TABOLISMS IN PROLIFERATIVE GLIOBLASTOMA CAN-
CER CELLS

Paula Micaela Wagner, Lucas Sosa-Alderete, Lucas Gorné,
Mario Eduardo Guido

CIQUIBIC-CONICET,; Dept. Biol Chem Ranwel Caputto.
FCQ-UNC

Immortalized cell lines contain circadian clocks conducting tran-
scriptional/translational rhythms in gene expression whereas met-
abolic rhythms can persist without transcription. Circadian rhythm
disruption by modern life may cause higher cancer risk; however,
little is known about clock functioning in tumor cells. Here we eval-
uated glycerophospholipid (GPL) and redox metabolisms in cul-
tures of glioblastoma T98G cells under proliferation (P) or partial
arrest (A), synchronized with dexamethasone (100 nM) (time 0) and
collected at different times. In arrested cultures, mRNAs for clock-
(Bmall, Per1, Rev-erba) and GPL enzyme genes, and *?P-GPL la-
beling exhibited circadian rhythmicity; oscillations were also found in
the redox state/peroxiredoxin oxidation cycles. In proliferating cells,
circadian rhythms of gene expression were lost or their periodicity
shortened whereas the metabolic rhythms persist with a similar or
longer period to that observed under A Also, cell viability significantly
changed over time after bortezomib (500 nM) treatment. Neverthe-
less, cell viability and redox state rhythms were altered when Bmall
expression was knocked down by CRISPR/Cas 9 genomic editing
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technology. Results support that a metabolic clock operates in pro-
liferative tumor cells regardless the molecular clock; property that
may confer tumor susceptibility for a time-dependent chemotherapy.

Keywords: circadian rhythm, tumor cell, glioblastome, clock gene,
glycerophospholipid metabolism, redox state.

(1363) IN VITRO EFFECTS OF T, ON APOPTOSIS AND
PROLIFERATION OF MAMMARY TUMORS

Leila Zyla, Flavia Santiano, Corina Sasso, Virginia Pis-
tone-Creydt, Silvina Gémez, Flavia Bruna, Rubén Caron,
Constanza Lépez-Fontana

IMBECU

Our aim was to study the genomic effects produced by thyroid hor-
mones (TH) on mammary tumors from hypo-, eu- and hyperthyroid
rats. Female Sprague Dawley rats were treated with a single dose
of dimethylbenzathracene (15 mg/rat) at 55 days of age, and were
divided into three groups: hypothyroidism (HypoT; 0.01% 6-N-pro-
pyl-2-thiouracil in drinking water, n=10), hyperthyroidism (Hyper,
0.25mg / kg / day Tyroxine -T,- via sc; n=10) and EUT (untreat-
ed control, n=10). At sacrifice, tumor explants were obtained and
treated with 10"° M T, and/or 10° M 17B-estradiol (E,) in DMEM/
F12 without phenol red with 1% Charcoalized Fetal Bovine Serum
(SFBc) for 24 h to evaluate changes in the expression of hormone
receptors and proteins related to apoptosis and proliferation by
immunohistochemistry and Western Blot. Statistical analysis was
performed using ANOVA | and Bonferroni’s test as post hoc. Admin-
istration of T,, E, and T,+E, induced a significant increase in KI67
expression in all tumors. Only T, stimulation decreased total and
cleaved caspase 3 and PARP expression in HypoT tumors while
a slight increase of both apoptotic markers was observed in the
Hyper tumors. No significant apoptotic changes were observed in
the tumors of EUT. Regarding hormone receptors, administration
of T, increased cytoplasmic progesterone receptor (PgR), nuclear
expression of thyroid hormone receptor B (TRB) and favored the
translocation to the nucleus of estrogen receptor (RE) 8 in HypoT tu-
mors. T, enhanced the nuclear and cytoplasmic expression of REa
and RE in Hyper tumors. T, and T +E, augmented the expression
of REa and PgR in EUT. E, did not significantly modify the expres-
sion of hormone receptors. In conclusion, the administration of T,
induced a differential expression of hormone receptors according
to the thyroid state of the tumor. It has a proliferative effect on all
mammary tumors independent of the thyroid state but it only showed
an antiapoptotic role in Hypot tumors.

Keywords: caspase 3, PARP, tyroxine, K67, dimethylbenzathra-
cene.

(1168) PHOSPHORILATED S6 (pS6) EXPRESSION AND
TUMOR LOCALIZATION IN RESPONSE TO NEOADJU-
VANT CHEMOTHERAPY IN BREAST CANCER

Maria Cecilia Perrone (1), Maria Laura Polo (1), Maria Ji-
mena Rodriguez (1), Marina Riggio (1), Diego Enrico (1),
Marina Benes (2), Maria Mac Donnell (3), Ariel Zwenger
(3), Virginia Novaro (1)

(1) Instituto de Biologia y Medicina Experimental (IBYME),
(2) Hospital Durand, (3) Hospital Provincial de Neuquén

Neoadjuvant treatment benefits include in vivo assessment of tu-
mor response to treatment as well as tumor reduction before sur-
gery. In a recent study, we observed that neoadjuvant endocrine
therapy in luminal breast cancer induced a reparative stromal re-
action, including neovascularization, immune cells infiltration and
carcinoma-associated fibroblasts that stain for phosphorylated S6
(pS6), a protein downstream PI3K/AKT/mTOR pathway. We also
demonstrated that stromal levels of pS6 correlated with tumor
shrinkage percentage after treatment (p<0.05). Here, we aim to
analyze if pS6 expression and localization are also associated with
the therapeutic response to chemotherapy in breast cancer. To ac-
complish this, we assembled tissue microarrays with pre and post
neoadjuvant chemotherapy samples of 129 invasive luminal breast
carcinomas obtained from Hospital Provincial de Neuquen, and
performed immunohistochemistry for aSMA (smooth muscle actin)
and pS6. We confirmed that stromal fibroblastic-like pS6+ cells are
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mainly aSMA+ whereas epithelial pS6 was reduced after therapy. To
study the mechanisms involved in tumor response to chemotherapy,
in a mouse model of luminal breast cancer we used two chemother-
apic regimens: FAC (fluorouracil, adriamycin and cytoxan) and CMF
(cyclophosphamide, methotrexate and fluorouracil). After 7 days of
treatment, we observed high levels of apoptosis, cytostasis and ne-
crosis that cover nearly 50% of the tumor area, together with some
stromal reaction. Immunohistochemistry assessment showed a
switch of pS6 stain from epithelial to stromal cells, along with higher
levels of aSMA. We conclude that, as reported for endocrine ther-
apy, chemotherapy induces S6 activation in the stroma. Our efforts
are now set on trying to identify the pS6+ stromal cell population and
to understand its regulation in order to evaluate its potential use as
a predictive biomarker.

Key Words: breast cancer; chemotherapy; PISBK/AKT/mTOR path-
way.

(514) THYROID HORMONE MEMBRANE RECEPTOR IN-
HIBITION IN THE TREATMENT WITH REXINOIDS OF CU-
TANEOUS T CELL LYMPHOMA

Maria Mercedes Debernardi (1), Alejandra Paulazo (1), Hele-
na Sterle (1), Maria Celeste Diaz Flaque (1), Leandro Cerchi-
etti (2), Graciela Cremaschi (1), Maria Florencia Cayrol (1)
(1) Instituto de investigaciones biomédicas-UCA-CONICET.
(2) Department of Medicine, Hematology-Oncology Division,
Weill Cornell Medical College.

CTCL are exposed to a complex paracrine and endocrine envi-
ronment that influence their progression from skin to visceral dis-
ease. One of the most common treatments for CTCL, the rexinoid
bexarotene (Bex), is associated with hypothyroidism being patients
candidate for thyroid hormone (TH) replacement therapy. We re-
cently found that TH, mostly through the action on its membrane
receptor (MTR, integrin aVp3) is required for the proliferation of T
cell lymphomas (TCL), including CTCL. The consequences of TH
administration on the activity of Bex in CTCL cells are unknown. Our
aim was to study the effect of TH on the anti-lymphoma activity of
rexinoids.

We first evaluate cell viability and apoptosis induction of human
CTCL cells HuT78 and MJ and murine TCL EL4 cells treated with
Bex in the presence and absence of physiological levels of TH. As
expected, Bex decreased the viability and induce apoptosis on all
the cell lines, but in presence of TH both effects decreased by 15-
40% (p<0.01). These results support the notion that Bex should not
be administered with TH replacement. However, beside the meta-
bolic dysfunction, hypothyroidism could also favor tumor progres-
sion.

We thus determine if the inhibition of the mTR would be sufficient
to decrease the pro-survival effect of TH on cells treated with Bex.
We found that the inhibitor of the integrin aVB3, cilengitide, not only
avoided the pro-survival effect of TH but increased the activity of
Bex in vitro on HUT78, MJ and EL4 cells. We also found that the
combination of both drugs results in a significant increase in the
inhibition of the transcriptional expression of anti apoptotic (BCL2,
BCL2L1) and cell cycle genes (Cyclins) and in the induction of pro
apoptotic genes (BID, BAX) (in all the cases at least p<0.05 vs Bex
alone).

These results will be the rationale to perform in vivo experiments
using a murine model of EL4 LCT tumor to evaluate if this mecha-
nism can be therapeutically capitalized to improve Bex treatment.

REXINOIDS, T CELL LYMPHOMA, CILENGITIDE, THYROID
HORMONE

(1201) TREATMENTS WITH THE SELECTIVE LIGAND
SAFIT1 SUGGESTS THAT THE HSP90-BINDING IMMU-
NOPHILIN FKBP51 IS A NOVEL TUMOR FACTOR

Nadia Romina Zgajnar (1), Mauricio Guzman (2), Cristina
del Rosario Daneri Becerra (1), Michelle Patifio Gaillez (1),
Mario Daniel Galigniana (1)
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Argentina, (2) Immunology Laboratory, Institute of Experi-
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Buenos Aires, Argentina

Immunophilins (IMMs) are a family of proteins that bind to immu-
nosuppressive drugs and show peptidylprolyl isomerase (PPlase)
activity. FKBP51 is an Hsp90-binding cochaperone able to bind the
macrolide FK506, which in turn, abolishes PPlase activity. We have
previously demonstrated that FKBP51 forms complexes with the re-
verse transcriptase subunit of telomerase, hTERT, via de molecular
chaperone Hsp90. hTERT is highly expressed in cancer cells, where
it is required to compensate the loss of telomeric DNA after each
successive cell division, and also shows the antiapoptotic action in
tumor cells. The IMM FKBP51 also shows antiapoptotic action and
is overexpressed in cancer cells. Therefore, we investigated the po-
tential anticancer activity of the IMM ligand FK5086. In vitro treatment
of HelLa tumor cells with FK506 decreases cell viability, possibly due
to inhibition of the PPlase activity of the IMM. Importantly, in vivo
treatments with FK506 of xenographic tumors generated in Squid/
Nod mice significantly decreases tumor growth. Inasmuch as FK506
shows similar affinity for both IMMs FKBP51 and its close-related
partner FKBP52, we tested a new synthetic drug named SAFit1,
which is a potent and selective inhibitor for FKBP51. We evaluated
the possible effect of this synthetic drug compared to FK506 in tumor
processes, and demonstrate that SAFit1 exhibits a significant anti-
tumor activity. Interestingly, the molecular chaperones Hsp90 and
Hsp70 relocalize in the cytoplasm of drug-treated cells generating
aggregation bodies that are not classified as stress granules since
they do not contain the stress granule RNA-binding protein TIAR-1.
Taking together, these studies confirm the hypothesis that FKBP51
is a novel antiapoptotic factor related to tumor development.

Keywords: hTERT, FKBP51, SAFit1, FK506, tumor

(1698) MCF7 CELLS OVEREXPRESSING A NOVEL HU-
MAN EPITHELIAL CADHERIN SPLICE VARIANT AC-
QUIRE A TRIPLE NEGATIVE PHENOTYPE. STUDIES IN
VITRO AND IN VIVO

Marina Rosso, Lara Lapyckyj, Maria Laura Matos, Maria
José Besso, Maria Victoria Mencucci, Mobnica Hebe

Vazquez-Levin
IBYME (CONICET-FIBYME)

Breast cancer (BC) is the fifth most common cancer and the lead-
ing cause of cancer death in women worldwide. Alterations in Epithe-
lial cadherin (Ecad) expression and functions have been associated
with BC progression. However, the molecular mechanisms under-
lying Ecad deregulation have not been fully elucidated. We have
recently reported the identification of a novel human Ecad alterna-
tive splice variant (Ecadvar) that differs from the wild-type mRNA
(Ecadwt) by lacking the first 34 nucleotides of exon 14. MCF7 cells
stably transfected with pcDNA3-Ecadvar (MCF7-Ecadvar) showed
a fibroblast-like morphology, downregulation of Ecadwt (transcript/
protein) and changes in other epithelial-to-mesenchymal transition
markers, reduced cell-cell adhesion and increased cell migration
and invasion, when compared to MCF7-pcDNA3 (control) cells.

To further characterize the relevance of Ecadvar expression in BC
progression and aggressiveness, mRNA levels of estrogen receptor
(ER), progesterone receptor (PR) and human epidermal growth fac-
tor receptor 2 (HER2), three key markers of BC prognosis and treat-
ment, were evaluated. As result, a decrease (P<0.05) in ER alfa, PR
and HER2 mRNA levels was found in MCF7-Ecadvar compared to
control cells, while no changes were observed in ER beta mRNA
levels. Moreover, no detectable levels of ER alfa protein were regis-
tered in MCF7-Ecadvar cells.

Injection of MCF7-Ecadvar and MCF7-pcDNA3 cells into immu-
nodeficient female mice receiving exogenous estradiol supplemen-
tation led to tumor generation with sustained growth over time in
both cell lines. However, only MCF7-Ecadvar cells produced tumors
without exogenous hormone supplementation, which were similar in
size to those obtained for this cell line in mice injected with estradiol.

These findings revealed the acquisition of a triple negative phe-
notype in MCF7-Ecadvar cells. Alterations in Ecadvar expression
levels may promote tumor progression and resistance to hormone
therapy in women with BC.

Key words: cancer, breast, Epithelial Cadherin, alternative splic-
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(051) MULTIDIMENSIONAL ANALYSIS OF IN VITRO
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Marina Belén Cuenca (1,2), Melina Mufioz Bernart (1), Lucia
Canedo (1), Hernan Edgardo Grecco (2), Carolina Perez
Castro (1)

(1) Instituto de Investigacion en Biomedicina de Buenos Aires
(IBioBA), CONICET, Partner Institute of the Max Planck So-
ciety. (2) Physics Department, FCEN, UBA,; IFIBA, CONICET

Understanding cellular processes such as tumor progression and
asymmetric division requires biological models that replicate as
close as possible the conditions found in living tissue. Tridimension-
al (3D) cell culture technologies such as spheroids and organoids
provide this model systems but create new methodological challeng-
es to efficiently characterize their growth and internal structure. In
this work, we present a modular, extendable and easy to use open
source Python toolbox to obtain parameters of interest in this kind
of culture. Using glioblastoma multicellular spheroids in suspension
and embedded in agarose, we demonstrate a pipeline of automatic
segmentation of transmission or fluorescence images, recognition
of cells clusters, and morphological characterization with the pos-
sibility to apply it to tridimensional reconstructions. By making this
available to the scientific community, we expect that improving the
characterization of 3D cell systems provides a way to better optimize
and standardize culture and assess the effect of drug in screening
assays.

Supported by ANPCyT, CONICET, INC and FOCEM (COF 03/11)

Keywords: stem cells, tridimensional cell culture, software, image
analysis

(1300) OPTIMAL LACTATION EARLY IN LIFE ACTIVATES
THE EXTRINSIC APOPTOTIC PATHWAY IN MAMMARY
TUMORS IN ADULTHOOD

Flavia Santiano (1), Corina Sasso (1), Leila Zyla (1), Fiorella
Campo Verde-Arboccd (1), Flavia Bruna (1), Virginia Pis-
tone-Creydt (1), Francisco Loépez-Aguilera (2), Constanza
Lépez-Fontana (1), Rubén Carén (1)

(1) IMBECU. (2) Innovis Laboratorio Bioquimico Integral.

Studies in rodent models show that exposures to diet during the
posnatal life, in periods when the mammary gland undergoes ex-
tensive modeling and re-modeling, alter susceptibility to carcino-
gen-induced mammary tumors. The objective of the present study
was to analyze if adequate breastfeeding generates changes in the
biology of mammary tumors developed in adult life. To do this we
used Sprague Dawley female litters divided into 3 (L3), 8 (L8) or
12 (L12) pups per mother, and, at the age of 55 days, they were
treated with a single dose of dimethylbenzanthracene (15 mg / rat)
to study the latency, incidence, progression and tumor bilology. We
performed a microscopic analysis of mitosis and apoptosis to asses
the effect of differential lactation on the development of the tumors.
We additionally evaluated mitosis by IHC of PCNA and determined
the expression of caspase 8, Bid, Bax, Bcl2 and caspase 9 by west-
ern blot from the tumors. Incidence was expressed as percentages
and compared by Fisher test. Other comparisons were performed
by ANOVA | and Bonferroni’s test as post hoc. There was a lower
incidence and a higher latency in L3 compared to the other groups.
The mitotic index was significantly augmented in tumors of L12 rats
compared with L3 and L8 (p<0.001), while the apoptotic index was
augmented in tumors of L3 versus L12 (p<0.05). We observed an
increased expression of PCNA in tumors of L12 compared to L8
(p<0.05). The expression of Bax, Bcl2, Bid and caspase 9 were sim-
ilar in the three groups. However, cleaved caspase 8, was higher
in tumors from L3 than L12 (p<0.01). All this results indicate that
optimal lactation early in life is associated with the activation of
the extrinsic apoptotic pathway in mammary tumors. Moreover, we
showed a greater cell proliferation of tumors in rats with a deficient
lactation (L12). These results are in accordance with the augmented
tumor incidence and the tendency of tumors to grow faster in this
group of animals.
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(123) THYROID HORMONES INDUCES CHEMOSENSITIV-
ITY TO DOXORUBICIN IN JURKAT CELLS THROUGTH
THE MODULATION OF ENZYMES INVOLVED IN CHEMO-
THERAPY DRUG METABOLISM

Maria Celeste Diaz Flagué, Maria Florencia Cayrol, Helena
Sterle, Cinthia Rosemblit, Alejandra Paulazo, Johanna Diaz
Albuja, Alicia Klecha, Maria Laura Barreiro Arcos, Graciela
Cremaschi

BIOMED UCA-CONICET

Thyroid hormones (TH) — 3,3",5-triiodo-L-thyronine (T3) and L-thy-
roxine (T4) — are important regulators of the metabolism and physi-
ology of most normal tissues. We recently showed that TH stimulate
the proliferation and metabolism of T cells.

To assess the effect of TH on the response to conventional chemo-
therapy, we determined the Doxorubicin (DOX) dose that inhibits
proliferation by 50% (IC, ) in presence or absence of TH. As expect-
ed, DOX induces cytotoxicity in a dose-dependent manner in cells
treated or not with TH. It is important to note that under prolifera-
tive conditions, pretreatment with TH sensitizes Jurkat cells to DOX
treatment. Noteworthy pretreatment with TH significantly decreas-
es chemosensitivity to DOX by 50% (p<0,01). It is well known that
CYP3A4 is the major enzyme involved in the metabolism of chemo-
therapeutic drugs. We have previously demonstrated that TH induce
a significant increase of CYP3A4 mRNA synthesis, protein expres-
sion and metabolic activity through both the canonnical (TR) and
membrane (integrin avp3) receptors. We reasoned that TH-induced
CYP3A4 modulation may act as an important regulator in the metab-
olisms of DOX. To further explored the role of CYP3A4 in TH-chem-
osensitivity to DOX we used siRNA knock down of CYP3A4 in Jurkat
cells. As expected, in CYP3A4 knocked down cells, no TH-mediated
chemosensitivity was observed. We also found that TH modulate
these functions by activating the membrane receptor integrin av3.
We found that inactivation of integrin av3 by either a chemical in-
hibitor or siRNA inhibit TH-induced DOX chemosensitivity.

These results present a new mechanism by which TH could mod-
ulate chemotherapy response. These findings highlight the impor-
tance of evaluating thyroid status in patients during application of T
cell ymphoma therapeutic regimens.

Thyroid Hormones; CYP3A4; Doxorubicin
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(213) DEVELOPMENT OF BIOTECHNOLOGICAL STRAT-
EGIES INVOLVING CDPKS AND PGPB TO GENERATE
POTATO PLANTS TOLERANT TO SALINITY AND Phy-
tophthora infestans

Cecilia Eugenia Maria Grossi, Elisa Fantino, Franco Santin,
Rita Ulloa

INGEBI-CONICET

Abstract: Salinity of soils affects plant development and is respon-
sible for great losses in crop yields. Potato plants can grow well in
soils with an electrical conductivity (EC) of 1,7 dS/m, however tuber
yield decreases more than 50% at 5.9 dS/m. Calcium is a universal
second messenger that responds to biotic and abiotic stimuli. Calci-
um dependent protein kinases (CDPKs) sense the fluctuation in cy-
tosolic Ca2+ levels and participate in stress responses. Particularly,
StCDPK2 promoter contains elements responsive to ABA, dehydra-
tion and desiccation. Transgenic plants 35S::StCDPK2 lines B and
E presented higher biomass and greater root development under 50
mM NaCl. In order to compare the expression profile of CDPK2 in
both normal and saline conditions we analyzed two transgenic lines
(St2B and St2K) harboring reporter gene beta-glucuronidase (GUS)
under the control of CDPK2 promoter. These plants were grown in
solid MS media (2% agar) and were then treated with 150 mM NaCl
for 1, 4 and 12 hours. Histochemical and fluorometrical GUS activ-
ity was conducted in leaves and roots. GUS activity was higher on
the cells of the root cap under saline stress. Fluorometrical analysis
correlated with this observation in line St2B. On the other hand, line
35S:CDPK2 A that exhibited a stronger tolerance to saline stress
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presented bacterial colonies associated to the root. The microor-
ganism was isolated and 16S rDNA partial sequencing identified it
as belonging to Methylobacterium sp. Treatment with 50 mM NaCl
produced a reduction in chlorophyll content and root development
which was mitigated with Methylobacterium inoculation. Moreover,
a preliminary study showed its capacity to antagonize the phyto-
pathogenic oomycete Phytophthora infestans the causal agent of
late blight. Taken together, our results suggest that potato StCDPK2
could mediate the response to salt stress and that this plant growth
promoting bacteria (PGPB) could play a significant role in saline tol-
erance and biocontrol.
Keywords: CDPKS, PGPB, salinity, Phytophthora infestans

(1851) ADVANCES IN THE FUNCTIONAL STUDY OF THE
ARABIDOPSIS DNA GLYCOSYLASE MBD4L

Jose Roberto Torres, Ignacio Lescano, Maria Elena Alvarez
Centro de investigaciones en Quimica Bioldgica de Cordo-
ba (CIQUIBIC, CONICET-UNC), Departamento de Quimica
Bioldgica, Facultad de Ciencias Quimicas, Universidad Na-
cional de Cérdoba

DNA glycosylases play important roles in the life of all organisms,
acting at initial stages of the base excision DNA repair system that
excises and replaces damaged bases from DNA. Interestingly,
some particular DNA glycosylases remove 5-methylcytosine (5-
mC), whose replacement by cytosine (C) can produce DNA demeth-
ylation. In Arabidopsis, DNA glycosylases from the DEMETER
family have such capacity, and act over some well characterized tar-
gets. Here, we studied a novel DNA glycosylase recently described
named MBDA4L (methyl-binding domain protein 4 like), that is ho-
mologous to the human DNA glycosylase MBD4. Curiously, MBD4L
does not recognize 5-mC in vitro. Even so, we evaluated if MBD4L
can affect DNA methylation of some particular genomic regions. For
that, we selected genomic targets with different chromatin states
(euchromatic- heterochromatic) and used CHOP-PCR assays to
determine their methylation level. Studies were conducted in wild-
type, mbd4l mutant and MBDAL over-expressing plants, under both
basal and stress conditions. We found that MBDAL controls DNA
methylation at loci having different chromatin states. Moreover, the
enzyme affects DNA methylation both at basal and stress condition.
These results suggest that the action of MBDAL is not restricted to
a particular chromatin state and probably contributes to stress-in-
duced responses. The putative effects of MBDA4L on the different
genomic sites and on transcriptional regulation will be discussed.

Keywords: epigenetics, DNA demethylation, chromatin state, gene
expression, DNA glycosylases, stress.

(1610) CHANGE IN LIPID COMPOSITION OF Bradyrhizo-
bium CELL ENVELOPED REVEAL A RAPID RESPONSE
TO WATER DEFICIT INVOLVING LYSOPHOSPHATIDY-
LETHANOLAMINE SYNTHESIS IN OUTER MEMBRANE
Adriana Cesari, Natalia Paulucci, Alicia Biasutti, Marta Dar-
danelli

Universidad Nacional de Rio Cuarto

Cell enveloped is the primary targets affected by variations in the
medium. Membrane behavior of Bradyrhizobium sp. SEMIA6144
during adaptation to water deficit induced by polyethylene glycol
(PEG) was evaluated. B. sp. SEMIA6144 was exposed to PEG
shock (1 h, 5 h and 24 h).

To investigate if PEG caused changes in cell morphology we
used AFM. Fractions of internal and external cell membrane were
obtained and lipids were extracted. The fatty acids (FA) were ana-
lyzed by GC and phospholipid (PL) were identified by TLC. For its
quantification, [1-14C] sodium acetate was added to culture. Fluidi-
ty membrane cell and multilamellar vesicles (MVLs) from lipids cell
was determined by measuring fluorescence polarization of DPH. To
determine the PLA activity during PEG shock, outer membrane was
used as enzyme source.

A dehydrating effect on the morphology of the cell surface as well
as a fluidizing effect on the membrane was observed 10 min af-
ter PEG shock (p<0.05). The bacteria were able to restore optimal
membrane fluidity. MVLs exposed to 1 h shock presented higher
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rigidity compared to the control (p<0.05). A rapid response (1 h) was
mediated by an increase in lysophosphatidylethanolamine (LPE)
(p<0.05) at the expense of phosphatidylethanolamine(PE) (p<0.05)
and an increase in saturated fatty acids (p<0.05). After 5 h and 24 h
of PEG shock, the amount of LPE decreased (p<0.05) while PE in-
creased (p<0.05). Shock of 1 h caused an increase of LPE (p<0.05)
in the outer membrane through an increase in PLA activity (p<0.05)
on PE. LPE amount did not remain constant during the shock. The
inner membrane composition showed an increase of PC at the ex-
pense of PE (p<0.05) after 1 h of shock. However, the proportions
of these PL reach values similar to the control after 24 h of shock.

Our results suggest that during PEG shock, the membranes
composition of B. sp. SEMIA6144 is rapidly remodeled to counter
fluidizing effect; then, this response is dynamically modified via PL
turnover.

Keywords: Water deficit, Morphology cell, Membrane response,
Phospholipase activity.

(538) GENERALIZED MUTAGENESIS AND TAIL-PCR FOR
THE IDENTIFICATION OF COMPONENTS INVOLVED IN
THE INVERSE REGULATION BETWEEN T3SS AND MO-
TILITY IN Mesorhizobium loti

Ana Clara Gonzalez, Laura Ana Basile, Viviana Claudia Lepek
1IB-UNSAM

Mesorhizobium loti presents a type 3 secretion system (T3SS) that
is involved in the determination of bacterial competitiveness for the
nodulation of Lotus spp. It was found that Ttsl, the transcription-
al factor that induces T3SS expression, inhibits bacterial motility in
soft agar plates. This effect is accompanied by a down regulation of
flagellar genes and flagella production. Besides, it was found that
T3SS must be localized in membrane for that inhibition to occur.
The objective proposed was to determine which mechanisms are
involved in the motility inhibition. A generalized mutagenesis was
performed by using mini-Tn5 transposon in order to isolate mutants
that do not show this inhibition under T3SS induction conditions. A
bacterial suspension was inoculated in soft agar plates containing
naringenin (for T3SS induction) and those mutants that presented
a higher motility were transferred to a new motility plate. After 5-6
passages, isolated colonies were obtained. In order to identify the
gene in which the transposon was inserted, a TAIL-PCR method
was performed for each mutant. We used a combination of random
primers and transposon specific primers for the amplification of the
region flanking the Tn5 sequence. By the evaluation of the presence
or absence of the pili protein in culture supernatants, as indicative of
T3SS functionality, mutants are being classified in two groups, those
which the mutation affected a component of the T3SS and those in
which a different gene was affected.

(1593) GENERATION OF HYBRID BACTERIOCINS VARI-
ANTS WITH ENHANCED ANTIMICROBIAL ACTIVITY
Silvia Adriana Navarro, Miguel Fernandez De Ullivarri, Lucia
Lanza, Augusto Bellomio, Miriam Carolina Chalén

Instituto Superior de Investigaciones Biologicas

Bacteriocins are bacterial antimicrobial peptides of ribosomal syn-
thesis active on phylogenetically related microorganisms. The chi-
merical BACTERIOCIN-HINGE-MICROCIN named PedA1-GGG-
ColV and Ent35-GGG-MccV are new hybrid peptides with broader
antimicrobial spectrum than the parental molecules. Based on the
hypothesis that changes in the hinge connecting the bacteriocins
could improve the activity of the hybrids, the inter-peptide region
was subjected to gene-based bioengineering to generate novel
derivatives with enhanced bioactivity. In this work, we generate a
bank of randomly mutated hybrid bacteriocin genes by saturation
mutagenesis. The employed site-directed saturation mutagenesis
method uses two primers containing a degenerate mixture of the
four bases at the central codon of the three-amino-acids hinge-en-
coding region. These primers were added to starting plasmid tem-
plate and thermal cycled to produce mutant DNA plasmids, which
were subsequently transformed into competent Escherichia coli
DH5a. The plasmid DNA was purified from all the obtained colonies
and the preparation containing a plasmid mix was analyzed by DNA
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sequencing. Approximately equal quantities of the four bases were
seen at each position of the mutated codon. The plasmid mixture
was used to obtain an expression library in E. coli BL21. One hun-
dred colonies were randomly selected and the expression of hybrid
peptides was further induced with 0.01 mM IPTG. The antimicrobi-
al activity of cellular extracts was determined against the Gram (+)
and Gram (-) indicator strains (L. monocytogenes FBUNT and E.
coli MC4100). Some of the extracts showed higher antibiotic activ-
ity compared to the Ent35-GGG-MccV extract (parental hybrid). In
particular, the extract obtained from the strain SN35 was four times
more active on both E. coli and L. monocytogenes. The approach
was highly successful to obtain mutants with improved bioactivity
with respect to the original hybrids.

(211) STNDPK3 IS A MITOCHONDRIAL NUCLEOSIDE DI-
PHOSPHATE KINASE FROM Solanum tuberosum

Elisa Fantino, Cecilia Eugenia Maria Grossi, Franco Santin,
Marcelo Sciorra, Rita Maria Ulloa

INGEBI-CONICET

Abstract: Nucleoside diphosphate kinases (NDPKs) are capable of
altering the set of nucleoside triphosphates, participating in the intra-
cellular energy communication network and have been described in
several signaling cascades associated to stress responses in plants.
Plant NDPKs are organized in four distinct types (I to IV) according
to their subcellular localization and their phylogenetic relationships.
The cytosolic isoform Type | NDPK (NDPK1) has been shown to
be the major NDPK isoform in plants (Dorion et al., 2006). An in
silico search of theSolanum phureja genome (PGSC) and ClustalW
alignment with NDPKs from other plants, animals and microorgan-
isms allowed us to identify two chloroplastic (type Il) and two mito-
chondrial (type Ill) isoforms that belong to group | and one secreted
isoform (type 1V) that belongs to group Il. In this work we charac-
terize one of the potato mitochondrial isoforms. The complete cod-
ing sequence of StINDPK3 was cloned from potato sprouts and the
recombinant protein was expressed. The analysis of its expression
profile reveals that it is an ubiquitous isoform. RT-gPCR assays of
plants infected with Phytopthora infestans suggest that it could be
involved in biotic responses.

Keywords: Solanum tuberosum, nucleoside diphosphate kinas-
es, mitochondria, biotic stress

(1589) PCR-BASED DETECTION OF RESISTANCE TO
ACETYL-COA CARBOXYLASE-INHIBITING HERBICIDES
IN JOHNSONGRASS (Sorghum halepense L. Pers).
Andrea Martinatto (1), Valeria Palmieri (1), Luisina Monaster-
olo (1), Hugo Permingeat (1,2), Valeria Perotti (1)

(1) Laboratorio Biologia Molecular - Facultad Ciencias
Agrarias-UNR- CC14 (S2125ZAA) — Zavalla. (2) Instituto
de Investigaciones en Ciencias Agrarias de Rosario (IICAR-
CONICET- UNR).

Herbicide-resistant weeds is one of the main problems of mod-
ern agriculture. Timely diagnosis is crucial for resistance manage-
ment and mitigation, so confirming resistance in weed populations
requires rapid and accurate methods to identify resistant biotypes.
Bioassays are commonly used for detecting resistances. However,
these methods are laborious, time consuming and do not discrim-
inate between different mechanisms of resistance. When target
site resistant mechanism is involved, it is possible to develop DNA-
based assays, and thus, the polymerase chain reaction (PCR) tech-
nique can be used to detect resistant genotypes.

In this work, we cloned the CT domain of the plastidic acetyl-co-
enzyme A carboxylase (ACCase) encoding gene, target enzyme of
herbicides group A, from a subpopulation of Sorghum halepense
found in production fields of Gobernador Crespo (Santa Fe prov-
ince). This subpopulation showed a resistance factor higher to 14.41
to haloxyfop-p-methyl (FOP) compared to a susceptible subpopula-
tion from Zavalla (Santa Fe province).

The study of the sequences from bulks of genomic DNAs allowed
to identify two alleles in the resistant subpopulation. The R1 allele
carries the previously reported substitution (12041N) as responsible
for the resistance to FOP, and the R2 allele has a novel mutation that
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could contribute to the resistance phenotype. To evaluate this last
hypothesis, genetically identical Johnsongrass plants were obtained
by clonal dispersion of rhizome after the application of the herbicide
at the field dose. Then, these vegetative clones were subjected to
specific allele PCR assays to screen the presence of each allele and
to characterize the individual phenotype.

Accordingly, a simple method based on allele-specific PCR was
developed to detect point mutations in the accase gene, allowing
the rapid identification of different models of studies to elucidate re-
sistance mechanisms.

Keywords: PCR, resistance, herbicide, weeds, ACCase

(1861) CHARACTERIZATION OF A GENETICALLY EN-
CODED BIOSENSOR TO MEASURE NADP(H) REDOX
POTENTIAL IN LIVING CELLS

Pamela Estefania Molinari (1), Melina Lépez (2), Pilar Bus-
tos-Sanmamed (1), Matias Zurbriggen (3), Adriana R. Krapp
(1), Néstor Carrillo (1)

(1) IBR. (2) FBIOYF-UNR. (3) Inst. Synthetic Biol. Heinrich
Heine Univ. Dusseldorf Alemania.

Detection of NADP*/NADPH in living organisms is a major ana-
lytical resource in biology. However, available methods are not
efficient enough and are not able to distinguish existing levels in
different cellular compartments. In this work, a non-invasive sensor
was designed to determine the NADP*/NADPH fraction based on
the ratiometric properties of roGFP2: a GFP variant sensitive to re-
duction/oxidation which has two fluorescence excitation maxima at
390 and 485 nm and shows reversible ratiometric changes at 510
nm emission both in vitro and in vivo, responding to thiol-contain-
ing redox metabolites. We designed a biosensor to determine the
cellular redox state of NADP(H), by fusing roGFP2 to the coding
region of rice NADP(H)-thioredoxin reductase C (NTRC) by spacer
arms of variable lengths. The resulting construct, NTRC-roGFP2,
was expressed in Escherichia coli strains which over-express mo-
lecular chaperones, and purified by affinity chromatography. Flu-
orescence ratios reflecting NTRC-roGFP2 redox state varied with
NADP(H) concentrations, indicating that NTRC-roGFP2 is capable
to poise with NADP(H) and works as a sensor, therefore translating
pyridine-nucleotides redox variations to the universe of thiols. The
redox potential of this couple was determined by fluorescence mea-
surements of the sensor redox status, applying the Nernst equation
adapted to the NADP*/NADPH pair.

The biosensor was also characterized by studies in vivo in tobacco
plants and bacteria using confocal microscopy. Measurements on
E. coli were assayed in cultures that were grown in defined minimal
media as well as in anaerobic conditions. Concurrently, we are also
working to improve electronic exchange between NTRC and roG-
FP2, to achieve a more efficient detection which can be then used
for the study of fundamental redox mechanisms in living beings.

Keywords: biosensor, fluorescence, redox potential, NADP(H)

(843) STRUCTURAL AND FUNCTION ANALYSES OF
D199A MUTATION PROVIDE NEW INSIGHT INTO XCCB-
PHP BACTERIOPHYTOCHROME SIGNALING IN XAN-
THOMONAS CAMPESTRIS PV. CAMPESTRIS

Valeria Paola Conforte (1), Hernan Ruy Bonomi (2), Lisandro
Otero (2), Jimena Rinaldi (2), Sebastian Klinke (2), Fernan-
do Goldbaum (2), Adrian Vojnov (1), Florencia Malamud (3)
(1) ICT Milstein - Fundacién Cassar4, (2) Fundacion Instituto
Leloir, (3) 1B INTECH —UNSAM.

Many organisms possess photoreceptors that are capable of de-
tecting light wavelengths and transduce this information within cells.
Phytochromes constitute a major superfamily of light-sensing pro-
teins that are reversibly photoconverted between a red-absorbing
(Pr) and a far-red-absorbing (Pfr) state. Xanthomonas campestris
pv. campestris (Xcc), the causal agent of black rot disease, codes
for a functional bacteriophytochrome (XccBphP). Previous work of
our group have demonstrated that XccBphP is a bathyphytochrome
that acts as a negative regulator of virulence. Here, we go deeply
into the study of the XccBphP structure and function. In this work, we
analyze the role of the conserved residue Asp,,, located in the pho-
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tosensory domain, which is crucial for photochemical Pr-to-Pfr con-
version. For this aim, we purified the recombinant XccBphP-D199A
full-length mutant, crystalized it and solved the crystal structure,
revealing a Pr state identical to the wild-type Pr structure. We also
evaluated its UV-Vis absorption spectroscopic properties showing
that this mutation locks XccBphP in Pr state. Once the effect of the
mutation was established, we tested the effect of D199A during in-
fection. We first complemented an XccbphP null mutant strain with
XceBphP-D199A (D199A). We inoculated 10-day-old Arabidopsis
plant seedlings with bacterial strains cultured under red, far-red or
dark conditions. After 2 days p.i., bacterial CFU per plant mg were
determined. We found that D199A was less virulent than the wild-
type and the XccbphP strains in all cases regardless of the light
treatment. D199A ability to infect plants remained comparable to
null mutant strain carrying the plasmid with an intact XccbphP copy.
Exopolysaccharide production, a known virulence factor, correlat-
ed with the infection results. Taken together, these results indicate
that D199A mutation locks XccBphP in an activated Pr-like state,
irresponsive to light, inhibiting virulence factors and plant infectivity.

Key words: Xanthomonas, bathy-type phytochrome; virulence fac-
tors

(468) DEVELOPMENT OF METHODS TO VALIDATE SYN-
THETIC LETHALITY INDUCTION IN VITRO AND IN VIVO

Andrés Castellaro, Ayelen D. Nigra, Sofia Carbajosa, Maria
Celeste Rodrguez-Baili, Lucia Rodriguez-Berdini, Ana C.
Racca, Maria Florencia Pansa, Alejandra |. Garcia, German
A. Gil, Gastén Soria

CIQUIBIC-CONICET, Departamento. de Quimica Bioldgica,
Facultad de Ciencias Quimicas, Universidad Nacional de
Cérdoba.

One of the current challenges in the development of anticancer
therapies lies in the identification of drugs that selectively kill cancer
cells with minor impact on normal cells. A strategy of selective cyto-
toxicity that has yielded promising results is the induction of synthet-
ic lethality (SL). SL induction involves tumor-acquired mutations that
sensitize cells to a given treatment when they are in combination.
We are focused in the study of drugs that cause SL in BRCA1/2-de-
ficient cancer cells (Bd-cells). Herein we show the validation of po-
tential drugs which have been previously identified as SL-inducers
using a cell-based high-throughput screening platform based on
flow cytometry. Three validation methods were developed to assess
the performance of these drugs on a Bd-cell model in comparison
to the wild type cell line (Bw-cells). The first method evaluates the
clonogenic potential of Bd-cells and Bw-cells after the treatment
with the drugs, using an adaptation of the colony formation assay.
The second method involves the use of 3D chimeric spheroids con-
stituted by an equal proportion of Bd-cells and Bw-cells. Both cell
populations are tagged with different fluorescent proteins and can
therefore be quantified by flow cytometry after the treatments with
the drugs. The third model is a double tumor xenograft approach in
Nude mice. This model consists in the generation of flanking tumors
in a single mouse, one from Bd-cells and the other from Bw-cells.
Mice are then treated with potential SL-inducers or vehicle and the
progression of each tumor-type is assessed in order to expose the
SL phenomena in vivo.

Keywords: Synthetic lethality, BRCA1/2-deficient cells, DNA dam-
age
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(521) NUCLEAR TRANSLOCATION OF PROTEINS VIA IM-
PORTIN PATHWAY IN PROTOZOAN PATHOGEN TRYPA-
NOSOMA CRUZI

Maria Laura Kevorkian (1), Ezeogo Obaiji (2), Salomé C.
Vilchez Larrea (1), Lari Lehti6 (2), Silvia H. Fernandez Vil-
lamil (1)

(1) INGEBI-CONICET-UBA. (2) Biocenter Oulu and Faculty
of Biochemistry and Molecular Medicine, University of Oulu,
Finland.

In higher eukaryotes, active transport of proteins to the nucleus
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occurs through the nuclear pore complexes (NPCs), directed by nu-
clear localization signal (NLS) sequences. The NLS is recognized
by importin a in the cytoplasm that then binds to importin B which
transports this trimeric complex across the NPC. The importin a
consists of two functional domains, a short basic N-terminal domain
(the IBB domain) sufficient for importin § binding, which also acts
as an autoinhibitory domain, and a NLS-binding domain comprised
of armadillo (arm) repeats. There is limited amount of information
about nuclear protein targeting in lower eukaryotes such as trypa-
nosomatids. Therefore, we aimed to study the importin pathway in
Trypanosoma cruzi (T. cruzi), causative agent of Chagas Disease,
using the N-terminal domain of the poly(ADP-ribose)polymerase
from T. cruzi (TcPARP-NT) as a tool, which is known to be suffi-
cient for nuclear translocation. Through a bioinformatic approach we
found a sequence encoding for a putative importin a (TcIMPa) in
this parasite. This gene was cloned and expressed as a full length
protein (TcIMPa FL) or lacking the IBB domain (TcIMPa AIBB). A pull
down assay using His-tag capture confirmed binding of TcPARP-NT
with TcIMPa AIBB. In a Size Exclusion Chromatography this protein
complex did not elute together, but by using centrifugal filters, with
a cut off higher than the TcPARP-NT molecular weight, binding was
observed. In addition, interaction of TcIMPa with TcPARP was con-
firmed by Bio-Layer Interferometry that enables real-time, label-free
analysis for determination of affinity, which resulted in uM dissocia-
tion constant. It was established that TcIMPa FL and TcPARP-NT do
not bind reinforcing the idea of importin a autoinhibition, also present
in the parasite. Taken together, these results give us a first insight
into the presence of an operative importin system in T. cruzi which
could play an active role in protein translocation.

Keywords: Importin a, Trypanosoma cruzi, nuclear translocation
of proteins

(516) ROLE OF THE ESCRT COMPLEX IN TRYPANOSO-
MATIDS: FUNCTIONAL CHARACTERIZATION OF Vps32
Nadia Maricel Barrera, Tamara Sternlieb, Patricio D. Genta,
Milena Massimino Stepiicka, Alejandra Schoijet, Guillermo
D. Alonso

INGEBI; CONICET; UBA

The ESCRT (Endosomal Sorting Complex Required for Trans-
port) is a machinery that drives a diverse collection of membrane
remodeling events such as endocytosis, multivesicular body bio-
genesis, autophagy, release of enveloped viruses, reorganization
of the nuclear envelope and cytokinetic abscission during mitosis
exit. This complex is composed of four subcomplexes (0-Ill) been
ESCRTIII the effector of the complex. Vps32 is the most abundant
protein in ESCRTIII and the abscission capability is given for its
molecular structure alternating between a monomeric-closed state
to polymeric-open state. Here we investigate the conservation of
Vps32 in Trypanosoma cruzi and Trypanosoma brucei. The Sac-
charomyces cerevisiae gene corresponding to the Vps32 (Snf7)
was used to screen TriTrypDB databases. We found the T. cruzi
orthologue (TcVps32) which have two alleles in CL Brener strain:
TcCLB.511589.250 (Esmeraldo) and TcCLB.511229.100 (Non Es-
meraldo). These sequences were used to screen T. brucei data-
base resulting in a high-scored target: Tb427tmp.01.1390. Protein
domains, secondary structure and isoelectric point were determi-
nated showing the presence of Snf7 motif, alpha helices with the
MIM motif in the last helix and basic N-terminal and acid C-terminal
which implies a structure conservation among eukaryotic cells. To
perform a functional characterization, TcVps32 coding sequence
was amplified by PCR fused to a hemagglutinin tag at N-terminal
(HA-TcVps32) or without tag (TcVps32). The PCR products were
subcloned into pRIBOTEX and the constructs (pRibo-HA-TcVps32
and pRibo-TcVps32) were transfected in T. cruzi epimastigote cells.
Simultaneously, in T. brucei procyclic form we designed an RNAI
strategy where a 405bp of ThVps32 was cloned into the p2T7 vector
(ThVps32-RNAI) which allow a tetracycline inducible silencing of this
protein. The TcVps32 overexpressing T. cruzi epimastigotes and the
procyclic form of T. brucei transfected with TbVps32-RNAi are under
evaluation.

Keywords: membrane remodeling, multivesicular body biogene-
sis, autophagy, cytokinetic.
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(1854) THE ROLE OF SUMO CHAINS IN NUCLEAR FOCI
FORMATION AND CHROMATIN ORGANIZATION IN Tryp-
anosoma brucei PROCYCLIC FORMS
Paula Ana Iribarren, Lucia Ayelén Di Marzio, Maria Agusti-
na Berazategui, Javier Gerardo De Gaudenzi, Vanina Eder
Alvarez

Instituto de Investigaciones Biotecnoldgicas “Dr. Rodolfo A.
Ugalde” (IIB-INTECH) (CONICET-UNSAM)

SUMOylation is a post-translational modification conserved in
eukaryotic organisms that involves the covalent attachment of the
small ubiquitin-like protein SUMO to internal lysine residues in the
target proteins. This tag usually alters the interaction surface of the
modified protein and can be translated into changes in its biological
activity, stability or subcellular localization, among other possible
outputs. SUMO can be attached as a single moiety or as SUMO
polymers in case there are internal acceptor sites in SUMO itself.
These chains have been shown to be important for proteasomal
degradation as well as for the formation of subnuclear structures
such as the synaptonemal complex in Saccharomyces cerevisiae or
promyelocytic leukemia (PML) bodies in human cells.

In this work, we have examined SUMO chain formation in the
ancient protozoan parasite Trypanosoma brucei. Using a recently
developed bacterial strain engineered to produce SUMOylated pro-
teins we confirmed the ability of TbOSUMO to form polymers and de-
termined the type of linkage using site-directed mutational analysis.
By generating transgenic procyclic parasites unable to form chains
we demonstrated that although not essential for normal growth,
SUMO polymerization determines the localization of the modified
proteins at the nuclear periphery. In addition, FISH analysis of the
telomeres showed a differential localization depending on the pol-
ySUMOylation abilities of the cells, and MNase accesibility assays
revealed structural changes in the chromatin. A bioinformatic analy-
sis showed that the T. brucei proteome contains about a hundred of
good SUMO interactor candidates. Specifically, these proteins are
sequences containing SUMO interactive motifs enriched in nuclear
processes. Thus, our observations indicate that SUMO chains play
an important role in establishing interaction platforms at the nuclear
periphery likely contributing to chromatin organization.

Keywords: polySUMOylation, Chromatin, Telomeres, Trypanosma
brucei

(1095) UNRAVELLING THE FUNCTION OF THE UNIQUE
N-TERMINAL DOMAIN OF TRYPANOSOMA CRUZI HIGH
MOBILITY GROUP B PROTEIN.

Luis Tavernelli, Victoria Lucia Alonso, Alejandro Pezza, Este-
ban Serra, Pamela Cribb

High Mobility Group B (HMGBs) are a family of chromatin pro-
teins capable of binding non-canonical DNA structures through one
or more “HMG box” domains. These proteins are highly conserved
among eukaryotic organisms and are involved in key nuclear pro-
cesses like transcription, replication, recombination and DNA repair.
The HMGB from Trypanosoma cruzi (TcHMGB) contains two “HMG
box” domains and a unique N-terminal sequence present only in
trypanosomatids’ HMGBs. In silico studies showed that within this
region there is a nuclear localization signal (NLS) and a DEK-C
terminal domain, a putative third DNA-binding domain in trypano-
somes” HMGBs.

We obtained parasites capable of overexpressing truncated forms
of TcHMGB (N-terminal domain and TcHMGBAN) and the full length
TcHMGB as well. Immunofluorescence assays showed that the wild
type version is located in the nucleus but when we overexpressed
TcHMGB lacking the N terminal domain (TcHMGBAN) the protein
is distributed along the whole parasite but excluded from the nucle-
us. On the other hand, when we overexpressed only the N-terminal
region, this fragment accumulated in the nucleus but also it was
detected in the cytoplasm. These results suggest that the NLS is
necessary but not sufficient to drive the protein to the nucleus.

We previously determined that overexpression of TCHMGB results
in changes in chromatin structure that is detrimental for the parasite
fitness. We now evaluated the effect of overexpressing the N-termi-
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nal region alone, which caused a dramatic decrease in epimastig-
otes growth. In order to clarify this phenotype we analyzed the cell
cycle by flow cytometry with synchronized cultures in the G1 phase,
showing a clear delay in the cell progression compared to the neg-
ative control. In vitro infection assays showed that amastigotes rep-
lication can also be affected. We propose that the DEK-C terminal
domain may be another contact point of TCHMGB with nuclear DNA
contributing to chromatin structure remodeling.

Key words: TRYPANOSOMA CRUZI, DEK-C, NLS, CHROMATIN.

(561) PROTEOMIC ANALYSIS OF EXTRACELLULAR
VESICLES FROM Trypanosoma cruzi TRYPOMASTIG-
OTES REVEALED THAT CONTAIN A LARGE AMOUNT
OF PROTEINS INVOLVED IN PATHOGENESIS

Lucas D. Caeiro, Valeria S. Tekiel

Instituto de Investigaciones Biotecnoldgicas - Instituto Tec-
nolégico de Chascomus, Universidad Nacional de San
Martin - CONICET, San Martin, Buenos Aires, Argentina.

The trypomastigote is the circulating bloodstream and non-replica-
tive stage of Trypanosoma cruzi, the causative agent of Chagas dis-
ease. Many of the surface proteins of the trypomastigote, involved in
cell invasion and/or in the infection process, are also secreted. We
have previously found that trypomastigotes secrete into extracellu-
lar vesicles (EVs) virulence factors that should be hidden from the
immune system. Data currently available from exoproteomes were
derived from total secreted material (free and vesicle-contained, Y
strain) or from a mixture of EVs from parasites and host cells (Tula-
huen strain). Here we present a proteomic analysis of trypomastig-
ote EVs (reference CL Brener strain), to search for putative virulence
factors secreted into trypomastigotes EVs. To isolate EVs, condi-
tioned media from cell-derived trypomastigotes were sequentially
ultracentrifugated to obtain, after 2 and 16 hs, EVs fractions V2 and
V16, respectively. Both fractions were analyzed in a Q Exactive HE-
SI-Orbitrap coupled to a nano HPLC Easy-nLC 1000. MS/MS data
were used to search T. cruzi database (Tritrypdb.org, v.30). Each
EV subpopulation presented a differential set of major proteins (V2:
n=270; V16: n=228), and a minor core of 142 common proteins.
GO Analysis (UniprotKB) revealed that V2 and V16 had mostly pro-
teins involved in pathogenesis (37,8%; 56,7%) and cellular process
(22,1%; 12%). We also found known virulence factors like KMP-11,
several members of multigene families (TS, TcTASV) and immune
system modulators (i.e. TCHMGB), some of them were among the
common core like TcTASV-C, TS group | and TolT. This data demon-
strate that EVs contain a large number of key proteins involved in
multiple regulatory and pathogenic processes. Characterization of
trypomastigote EVs cargo may be helpful to identify novel vaccine
or drug targets for the control of Chagas disease.

Supported by PICT 2014-1151; PIP-2015-186.

Keywords: Trypanosoma cruzi, trypomastigote, extracellular vesi-
cles, proteome, pathogenesis

(293) ANALYSIS OF THE NADPH CYTOCHROME P450
REDUCTASE GENE: ITS RELATIONSHIP WITH PYRE-
THROID RESISTANCE IN THE CHAGAS DISEASE VEC-
TOR Triatoma infestans

Gonzalo Matias Varela, Maria Mercedes Stroppa, Carla
Gisela Grosso, Beatriz Alicia Garcia

INICSA, CONICET y Catedra de Bioquimica y Biologia Mo-
lecular, Facultad de Ciencias Médicas, Universidad Nacional
de Cérdoba, Argentina.

Abstract: Pyrethroid resistance has been detected in the Chagas
disease vector Triatoma infestans (Hemiptera: Reduviidae), which
has been attributed to target site insensitivity and increased oxida-
tive metabolism of the insecticide by cytochrome P450s. NADPH
cytochrome P450 reductase (CPR) plays an essential role in trans-
ferring electrons from NADPH to the P450-substrate complex. In this
study, the full length CPR cDNA of T. infestans was isolated and
gene expression was determined by quantitative PCR. The open
reading frame is 2046 bp long, encoding a protein of 682 amino
acids. Amino acid sequence analysis indicates that the T. infestans
CPR and the putative Rhodnius prolixus and Triatoma dimidiata

MEDICINA - Volumen 77 - (Supl. ), 2017

CPRs, present conserved ligand-binding domains. The expression
of the CPR gene at transcriptional level was determined in muscle,
heads, gonads and fat body of fifth instar nymphs and adults. In
both stages, gonads and fat body presented significant levels of ex-
pression. It was detected a higher level of expression in gonads of
nymphs than in adults, while the fat body presented a higher level of
expression in adults. On the other hand, congruently with a previous
study of our laboratory, in which the expression of three cytochrome
P450 genes (CYP4EM7, CYP3085B1, and CYP3092A6 genes) was
induced by deltamethrin, the levels of T. infestans CPR mRNA were
up-regulated in the fat body of fifth instar nymphs after topical ap-
plication of deltamethrin. Besides, similarly to the observed in the
CYP4EMTY gene, it was detected overexpression of the CPR gene in
the most resistant strain of T. infestans included in the study. These
results suggest that CPR plays an essential role in P450-mediated
resistance of T. infestans to insecticides.

Keywords: chagas disease, Triatoma infestans, pyrethroid resist-
ance, CPR gene

(305) ANALYSIS OF THE CLOCK GENES PERIOD AND
TIMELESS IN CHAGAS DISEASE VECTORS

Maria Mercedes Stroppa, Sonia Diaz, Beatriz Alicia Garcia
INICSA, CONICET y Céatedra de Bioquimica y Biologia Mo-
lecular, Facultad de Ciencias Médicas, Universidad Nacional
de Cérdoba, Argentina.

In Rhodnius prolixus and Triatoma infestans circadian rhythms
seem to control basic biological processes. In order to better under-
stand the molecular bases of the circadian rhythms, we explored the
biological central clock at the molecular level in triatomine insects.
With this purpose, we identified coding regions of the clock genes
period (per) and timeless (tim) from the genome of R. prolixus and
analyzed their expression at mRNA level in T. infestans. The per
and tim genes expression in nervous tissue of adults T. infestans
varies with a daily rhythm in groups of individuals maintained un-
der photoperiod (LD), showing a significant peak of expression at
sunset. These rhythms of expression agrees with those described
in Drosophila melanogaster and would be compatible with the daily
oscillation in the levels of PER and TIM proteins detected by oth-
er authors in R. prolixus. Contrary, in the group maintained under
constant light (LL), no daily increase were detected in per and tim
transcript level. This result suggests a disruptive action of light in
the transcription of the clock genes per and tim. Besides, the pres-
ence of per transcript in different tissues of adult individuals and
in nervous tissue of nymphs evidenced activity of peripheral and
central clocks in adults and activity of the central clock in nymphs
of T. infestans.

Keywords: Chagas disease, vectors, clock genes, period and
timeless.
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(466) REGULATION OF DENDRITIC CELLS INTRACEL-
LULAR TRAFFICKING BY SNX17 DURING ANTIGEN
CROSS-PRESENTATION

Sofia Dinamarca, Alejandro Zalazar, Cristina Croce, Luis
Mayorga, Ignacio Cebrian

IHEM-CONICET

Cross-presentation by MHC class | molecules allows the detection
of exogenous antigens by CD8+ T lymphocytes. This process is cru-
cial to initiate cytotoxic immune responses against many pathogens
(i.e. Toxoplasma gondii) and tumors. To achieve efficient cross-pres-
entation, dendritic cells (DCs) have developed highly specialized
adaptations of their endocytic network. Consequently, DCs are the
most potent antigen presenting cell type to accomplish this immu-
nological process. However, a complete view of the many molecu-
lar effectors involved in antigen cross-presentation is still missing.
Sorting nexin (SNX) proteins are characterized by the presence of
a phox-homology (PX) domain that interacts with elements of the
endocytic pathway enriched with phosphatidylinositol-3-monophos-
phate. In this way, SNXs control key features of endocytosis, as well
as endosomal signaling, sorting and tubulation. In this study, we fo-
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cus on the role of SNX17, which associates with compartments of
the early endocytic network and participates in several processes of
intracellular recycling. Here, we identify SNX17 as a crucial regulator
of antigen cross-presentation by DCs. By silencing the expression of
SNX17 with shRNAs, we evaluated in DCs the role of this molecule
in the fast and slow recycling pathways by flow cytometry. Further-
more, the knock-down of SNX17 hampered the cross-presentation
of soluble, particulate and T. gondii-associated antigens. Our results
also demonstrate that SNX17 is actively recruited to the vacuole
containing T. gondii parasites in DCs, as observed by immunofluo-
rescence labelling and confocal microscopy analysis. Our findings
provide compelling evidence that SNX17 plays a central role in the
endocytic trafficking of DCs and is crucial to guarantee an efficient
antigen cross-presentation.

Keywords: Dendritic cells, cross-presentation, SNX17, recycling,
Toxoplasma gondii.

(192) CHARACTERIZATION OF TONSILLAR IL10 SE-
CRETING B CELLS AND THEIR ROLE IN THE PATHO-
PHYSIOLOGY OF TONSILLAR HYPERTROPHY
Lindybeth Sarmiento Varon (1), Javier De Rosa (1), Ariel
Billordo (1), Placida Baz (1), Pablo Fernandez (1, 2), Andres
Blanco (3), Eloisa Arana (1, 2)

(1) Institute of Immunology, Genetics and Metabolism (INI-
GEM), Clinical Hospital, University of Buenos Aires, National
Council for Scientific and Technological Research, Buenos
Aires, Argentina. (2) Department of Immunology, School of
Medicine, University of Buenos Aires. (3) Institute of Otolarin-
gology Arauz, Buenos Aires, Argentina.

The immune actions of tonsillar B cells (Bc) must be tightly regu-
lated to balance the protection against virulent germs and the toler-
ance to harmless flora and innocuous Ags in food and air. Despite
the logic of such presumption, the potential role of tonsils in oral
tolerance induction has not been completely elucidated so far. The
aim of our work was to test the ability of tonsillar B¢ to secrete IL10
(regulatory cytokine) and to assess the physiological relevance of
this population. All measurements were done by FACS. We deter-
mined the phenotype of tonsillar IL10 secreting Bc (tBregs). Also,
we found that the frequency of tBregs as determined by FACS upon
72 hs stimulation ex vivo, via TLR9 and CD40L, depended on the
cause of surgery. The hypertrophied (HT) tonsils” samples showed
a significantly (p<0.05) lower percentage of tBregs (4.4+0.4) com-
pared to those from recurrent tonsillitis (RT, 9.9+1.5) as well as a
significantly (p<0.05) higher proportion of the germinal center (GC)
population (23.8+4.3) than those from children with RT (7.9+1.8). A
comparative increment of the GC percentage was not accompanied
by a proportional growth of the memory B cell population in those
HT samples. In contrast, these samples displayed a significantly
(p<0.05) lower percentage of the eBm5 subset (7.8+0.5) than RT
samples (15.5+2.1), indicative of a putative blockade between the
GC and memory B cell stages on HT patients. Collectively, our re-
sults demonstrate that a defective tBregs compartment indicates an
increase in the proportion of GC in vivo and therefore unrestrained
Tfh function, suggesting that Tfh are a target population of tBreg
function. Finally, tBreg modulated TNFa intracellular expression
by CD4+ cells in co-cultures of autologous tonsillar lymphocytes.
Our findings provide greater insight into the role of tBregs in GC
reactions and characterized for the first time their involvement in the
pathogenesis of tonsillar dysfunction.

Keywords: Regulatory B cells, Mucosal immunity, Tonsillar disor-
ders
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(3) Department of Immunology, School of Medicine, Univer-
sity of Buenos Aires, Buenos Aires, Argentina. (4) Institute of
Otolaringology Arauz, Buenos Aires, Argentina. (5) Instituto
de Investigaciones Biotecnologicas (IIB-INTECH).

Tonsils are secondary lymphoid organs which must grant immu-
nologic protection against pathogens and tolerance against inoffen-
sive Ags in air and food. They are mostly B-cell (Bc) maturation and
differentiation sites. Bc are able to secrete multiple cytokines under
different stimuli, independently of their role as Ag presenting and
Ab producing cells. It is likely that alteration of the immune equi-
librium activation/regulation may trigger recurrent tonsillitis (RT)
and/or hypertrophy (HT) leading in turn to tonsillectomy. Hence, the
aim of our work was to characterize such unconventional immune
functions of tonsillar Bc, i.e different Bc subsets with regulatory and
pro-inflammatory profiles, within the human oropharyngeal cavity.
All measurements were done by FACS. We determined tonsillar Bc
expression of IL6, IL8, IFNy, IL5, TNFa, IL21, IL10 and TGFp at
different time-points post stimulation. Also, we established the kinet-
ics of appearance of IL10 (regulatory cytokine) expressing B¢ (B10)
and compared it with that of pro-inflammatory cytokine-expressing
Bc (IL6 and IL8) for 5 patients upon 0; 16; 32 and 72 hs stimulation,
via TLR9 and CD40L. The proportion of B10 increased between 16
and 72 hs in all cases. Notably, the percentage of B10 detected at
the different time points depended on the cause of surgery, an issue
that is addressed in a different poster in the same Congress. The re-
sults varied across individuals; hence, we showed the contour plots
of a single patient and graph lines plotting the results of 5 different
patients for the cytokine kinetics. Importantly, we also found a rele-
vant proportion of IL17-expressing B cells in tonsils which is, to our
knowledge, the first time that is reported in literature. Collectively,
these results demonstrate that despite disease-associated changes,
Bc from those damaged tonsils preserve their immune competence
to secrete a number of cytokines. This study advances our under-
standing of the immune functions of the tonsils.

Keywords:Regulatory Cytokines, Pro-inflammatory cytokines, Mu-
cosal Immunity.

(1282) LOW TLR9 EXPRESSION IN ADAPTIVE CELLS
PROTECTS AGAINST PROGRESSION OF NONALCO-
HOLIC FATTY LIVER DISEASES

Nadia Soledad Alegre (1), Cecilia Claudia Garcia (1), Luis
Ariel Billordo (1), Javier Benavides (2), Luis Colombato (2),
Daniel Poncino (3), Daniel Garcia (3), Alejandra Claudia
Cherfavsky (1)

(1) Instituto de Inmunologia, Genética y Metabolismo, Hos-
pital de Clinicas “José de San Martin”. (2) Seccién Hepa-
tologia, Servicio de Gastroenterologia, Hospital Britanico de
Buenos Aires. (3) Seccion Hepatologia, Sanatorio Méndez
ObSBA.

T cells play a key role for the progression of Nonalcoholic Fatty
Liver Diseases (NAFLD). Signaling through toll-like receptors (TLR)
co-stimulates activation/ differentiation and generation of memory T
cells. No study correlates clinical facts of NAFLD patients with TLR9
expression and functionality of adaptive cells. We aimed to study
TLR9 expression in peripheral and liver adaptive cells during NAFLD
progression, its link with metabolic changes and the differentiation of
effector and memory cells. Biochemical/anthropometric parameters
were measured. PBMC were obtained by Ficoll-hypaque gradient
and liver cell suspensions by mechanical disruption. Cells were
stained with anti-CD4, -CD8, -TLR9 or -IFNg mAbs and studied by
flow cytometry (FC). Analysis of CCR7*" subpopulations of CD4*
and CD8* memory cells was performed after negative selection
of CD45R0O cells. Mann-Whitney, Kruskal-Wallis and Spearman’s
correlation tests were used. Blood and liver samples came from 13
patients with simple steatosis (SS), 15 steatohepatitis (SH) and 21
healthy controls (CO). We found a correlation between plasmatic
AST and ALT levels with TLR9 expression in peripheral CD8* cells
(r=0.645, p=0.037; r=0.645, p=0.034), and between plasma triglyc-
erides levels with TLR9 expression in hepatic CD4* cells (p=0.034,
r=0.821) from NAFLD patients. Liver CD4* cells (p=0,020) and pe-
ripheral CD4* and CD8* cells (p=0.022; p=0.002) from SS patients
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showed a low TLR9 expression vs. CO. CD8* cells from SS patients
exhibited a low frequency of CD8*IFNg* cells (p=0,002 vs SH). A
higher frequency of CD4*CCR7- cells (p=0.013, vs. CO) was found
but unrelated to a higher expression of TLR9 in the CCR7* and
CCR7- cells. The overall lesser expression of TLR9 and particularly
its association with cytotoxic cells differentiation in SS, but not with
memory cell generation, might confer protection against NAFLD pro-
gression.
Keywords: TLR9, NAFLD, adaptive cells

(1116) ALPHA-(2,6) SIALYLATION INFLUENCES B CELL
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Traslacional, IBYME-CONICET, (4) ININFA-CONICET.

Glycosylation is a common post-translational modification that has
the potential to regulate cellular processes relevant to immune tol-
erance and disease. Here, we aim to examine the impact of a(2,6)
sialylation (a2,6sia) on B-cell functionality, specifically in the context
of intestinal immunity. In a a(2,6) sialyltransferase (ST6Gal1) KO
mouse model, we found that the animals exhibited a decreased per-
centage of IgA+ plasma cells (PCs) in the intestinal lamina propria
and alterations in fecal bacterial coating with IgA. Moreover, 16S
rRNA gene sequencing analysis of fecal microbiota also showed
significant differences in bacterial composition and a reduction in di-
versity compared to wild type (WT) mice. In order to study a(2,6)sia
influence on B-cells during intestinal inflammation, we established a
chronic T-cell transfer model of colitis in RAG2" mice. Co-transfer of
CD4+CD45RBhi T-cells and WT B-cells reduced colonic inflamma-
tion and IFN-y expression in lamina propria (LP). However, co-trans-
ference with ST6Gal1" B-cells resulted in decreased percentage of
B-cells in mesenteric lymph nodes, lower amounts of IgA+ plasma
cells and increased number of CD4+ T-cells in LP. Additionally, we
observed a decreased percentage of IgA-coated bacteria when
compared to co-transference of WT B-cells. These results show an
unrecognized role of sialic acid in the mucosal compartment, B-cell
functionality and reveal potentially novel mechanistic roles for B-cell
glycobiology in intestinal inflammation.
Keywords: B cell, sialic acid, mucosal compartment, microbiota

(1650) CHARACTERIZATION OF THE TSLP AND IL33
AXIS IN THE INFLAMMATORY COLONIC TISSUE OF
FOOD ALLERGIC PATIENTS WITH JUVENILE POLYPS
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Guzman (2), Norma Balcarce (2), Marcela Garcia (3), Eu-
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Servicio de Anatomia Patol6gica - Hospital de Nifios Sor
Maria Ludovica de La Plata. (5) Programa Disciplinario de
Inmunologia - Facultad de Medicina - Universidad De Chile.

Juvenile polyps are common in paediatric patients, leading to rec-
tal bleeding and diarrhea. The aetiology is largely unknown and we
have previously characterized the allergic inflammatory infiltrate of
the polyp tissue in children with clinical suspicion of milk allergy. We
found high frequency of eosinophils, IgE-producing plasma cells,
Th2 cells, high level of type 2 cytokines and augmented expression
of ST2 and IL33. These results lead us to investigate the production
of thymic stromal lymphopoietin (TSLP) and IL-33 as contributors to
the development of the Th2 local immune response.

TSLP and IL-33 expression were assessed in the epithelial com-
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partment and lamina propria of colonic polyps (P) and surrounding
colonic tissues (SCT). Biological samples were obtained in 7 pa-
tients by colonoscopy and analysis were performed by confocal mi-
croscopy and gPCR.

We found a significant increased expression of IL-33 in epithelial
cells from P compared with SCT (p<.04), while no expression was
observed for TSLP in P and SCT. In contrast, TSLP (p<.07) and IL-
33 (p<.05) were increased in the lamina propria of P compared with
SCT. Confocal microscopy revealed the presence of IL33* epithelial
cells (11.50+3.96 vs 1.00+0.41 cells in 600x field, P vs SCT respec-
tively) (p<.04). TSLP was not detected in epithelium of P or SCT. In
addition, the lamina propria revealed the presence of TSLP* cells
(11.75+2.81 vs 1.50+0.30 cells in 600x field, P vs SCT respectively)
(p<.01) and IL33* cells (27.40+4.02 vs 2.25+0.95 cells in 600x field,
P vs SCT respectively) (p<.001).

In conclusion, we found different cell sources of TSLP and IL-33
with a strong production of IL-33 in the epithelial compartment of the
inflammatory tissue. These findings may shed light to understand
the etiology of the allergic infiltrate found in the inflammatory colonic
tissue of patients with food allergy.

Keywords: juvenile polyps, food allergy, IL33, TSLP, colonocytes

(1890) BLIMP-1: A NEGATIVE REGULATOR OF IFN-g EX-
PRESSION IN THE IMMUNE RESPONSE TO Mycobacte-
rium tuberculosis.

Martin Andrés Estermann (1), Josefina Celano (1), Angela
Maria Barbero (1), Rodrigo Emanuel Hernandez Del Pino
(1), Cristian Dofias Cuadras (2), Moénica Machain (3), Mario
Rosemblatt (2), Alejandra Loyola (2), Virginia Pasquinelli (1)
(1) CITNOBA (CONICET-UNNOBA). CIBA. (2) Fundacion
Ciencia para la Vida. (3) Laboratorio Hospital Interzonal
General de Agudos (HIGA), Abraham Pifieyro.

Tuberculosis now ranks alongside with HIV as the leading cause of
death from an infectious disease. Protective immunity against Myco-
bacterium tuberculosis (Mtb) is mediated by Thl immune response
and IFN-g secretion.

Blimp-1 plays key roles in many cell lineages and in early deve-
lopment, promotes Th2 lineage commitment by opposing the diffe-
rentiation of IFN-g-secreting Thl cells. Overexpression of Blimp-1
in T cells attenuates Thl cell expansion through downregulation of
IFN-g.

Therefore, we evaluated Blimp-1 protein expression in PBMCs
from healthy donors stimulated with Mtb at different time points.
We found the highest Blimp-1 expression after 3 days of Mtb-sti-
mulation. Blimp-1 expression decreased at 4 days and showed the
lowest expression after 5 days of Mtb-stimulation. Blimp1 kinetic
was opposite to IFN-g; with the highest levels at 5 days of Mtb sti-
mulation (as determined by ELISA).

We further studied Blimp-1 expression levels in CD3* CD4+ T cells
by flow cytometry. We observed high levels of Blimp-1 on CD4+ T
cells. Moreover, Mtb- stimulation decreased Blimp-1 expression af-
ter 5 days. Interestingly, Blimp-1 expression among IFN-g produ-
cing cells was reduced after 5 days of Mtb-stimulation.

Finally, to evaluate if Blimp-1 directly regulates IFN-g expression,
we determined Blimp-1 binding to the IFNG gene regulatory sites
CNS-22 and -242 by ChIP-gPCR. At CNS-22 site of IFNG gene we
found higher binding of Blimp-1 at 3 days of Mtb-stimulation com-
pared to 5 days. We did not find binding differences at -242 binding
site.

Taken together, our results demonstrate that Mtb stimulation regu-
lates Blimp-1 expression on T cells and further suggest that Blimp-1
could act as an IFN-g repressor, trough the binding to CNS-22 site
during Mtb stimulation.

During the immune response against Mtb, IFN-g is regulated by
epigenetic modifications. Blimp1 could be responsible to recruit his-
tone modification complex to the IFN-g regulatory sites.

Keywords: Mycobacterium tuberculosis, IFN-g, Blimp1, Epigene-
tics

(241) B CELLS SUSTEIN Trypanosoma cruzi SPECIFIC
CD8+ T CELL RESPONSE VIA IL-17
Facundo Fiocca Vernengo, Cristian Gabriel Beccaria, Laura
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CD8+T cells are key in the defense against T.cruzi infection. Then,
factors that promote the generation and maintenance of CD8+T cell
response need to be studied in deep. The aim of our work was to
analyze the role of B cells on CD8+T cell response during T.cruzi
infection.

For this, 8 days before intraperitoneal (ip) infection with 5000 try-
pomastigotes of T.cruzi Tulahuén strain, C57BL/6 mice were ip in-
jected with anti-CD20 (BcD mice), to deplete B cells, or with control
isotype. At 20 days post infection (dpi), tissue parasitic DNA quanti-
fication was assessed by real time PCR and T.cruzi-specific CD8+T
cell response was measured by FACS using tetramers loaded with
the parasite immunodominant peptide Tskb20. Phenotype and func-
tion of CD8+ T cells were also analyzed by FACS.

Infected BcD mice exhibited higher parasitism than controls. Fur-
ther, infected BcD mice had a significant lower frequency and num-
ber of Tskb20+CD8+T cells in blood, spleen and liver (p=0.01), lower
frequencies of short-lived (p=0,03) and memory (p=0,02) effector
cells, and a significant higher frequency of naive CD8+T cells, than
infected controls. Total and T.cruzi-specific CD8+T cells from infect-
ed BcD mice exhibited a lesser extent of activation and proliferation
but higher levels of inhibitory receptors. In agreement, CD8+T cells
from infected BcD mice presented reduced cytotoxicity, degranula-
tion, IFN® and TNF production (p=0,02). When infected mice with a
settled down specific-CD8+T cell response (12dpi) were depleted
from B cells, interestingly, they exhibited the same characteristics
than those depleted before infection. Injection of recombinant IL-17
rescued the frequency, phenotype and function of CD8+T cells gen-
erated in B cell absence.

Results indicate that B cells are key for T. cruzi specific CD8+T cell
maintenance and function, but are not necessary for their induction.
Considering B cells produce IL-17 in T. cruzi infection probably its
function on CD8+ T cells depends on IL-17.

Keywords: B cell, CD8 T cell, T. cruzi, IL-17
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(368) THE ROLE OF IL-10 IN FOAMY MACROPHAGE DIF-
FERENTATION IN TUBERCULOSIS

Melanie Genoula (1), José Luis Marin Franco (1), Maeva
Dupont (2), Denise Kviatcovsky (1), Ayelén Milillo (3), Eduar-
do José Morana (4), Domingo Palmero (4), Paula Barrionue-
vo (3), Béarbara Rearte (3), Adriana Fontanals (5), Christel
Vérollet (2), Rogelio Hernandez-Pando (6), Maria Del Car-
men Sasiain (1), Geanncarlo Lugo-Villarino (2), Luciana Bal-
boa (1)

(1) Inmunologia de Enfermedades Respiratorias, Instituto
de Medicina Experimental (IMEX)-CONICET, Academia Na-
cional de Medicina, Buenos Aires, Argentina. (2) Institut de
Pharmacologie et de Biologie Structurale, Université de Tou-
louse, CNRS, UPS, France. (3) Laboratorio de Fisiologia de
los Procesos Inflamatorios, Instituto de Medicina Experimen-
tal (IMEX)-CONICET, Academia Nacional de Medicina, Bue-
nos Aires, Argentina. (4) Instituto Prof. Dr. Raul Vaccarezza,
Hospital de Infecciosas Dr. F.J. Mufiz, Buenos Aires, Ar-
gentina. (5) Fundacion Instituto Leloir, Buenos Aires, CABA,
Argentina. (6) Departamento de Patologia Experimental, In-
stituto Nacional de Ciencias Médicas y Nutricién Salvador
Zubiran, Mexico City, Mexico.

The ability of Mycobacterium tuberculosis (Mtb) to persist relies
on its numerous immune evasion strategies such as the dysregu-
lation of the lipid metabolism leading to foamy macrophages (FM).
Although FM provide an environment which is essential for bacilli to
escape from host immune system, the specific host factors leading
to FM induction are unknown. We aimed to characterize which host
factors may contribute to FM differentiation in Mtb infection. For that
we use the acellular fraction of tuberculous pleural effusions (PE) as
a source of local factors released during Mtb infection. We treated
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human macrophages with PE and evaluated the accumulation of
lipid bodies by oil O red staining, cytokines by ELISA, ACAT and
pSTAT-3/STAT-3 by western blot, cholesterol by enzymatic assays,
CD36 and CD210 by FACS, and bacillary loads by colony-forming
units assays.

PE induced FM differentiation as observed by the increased in lipid
bodies (p<0.01), intracellular cholesterol (p<0.05), CD36 expression
—receptor which mediates lipids uptake- (p<0.05), and ACAT expres-
sion —enzyme that esterifies cholesterol- (p<0.05). All these parame-
ters could be prevented after IL-10-depletion unlike the depletion of
IL-1B, IL-6, IFNy, IL-4, or TNFa (p<0.05). In line with it, while PE in-
duced the activation of STAT-3 —transcription factor activated by IL-
10- (p<0.05) and the expression of IL-10 receptor (CD210; p<0.05),
the inhibition of STAT-3 prevented FM differentiation (p<0.05). Inter-
estingly, PE treatment enhanced the bacillary loads in an IL-10 de-
pendent manner (p<0.01). To confirm the role of IL-10, we evaluated
whether BMDM from IL-10 KO mice could indeed become FM. IL-10
deficiency prevented FM induction after Mtb lipids exposure in com-
parison with wt BMDM (p<0.05). In conclusion our results provide
evidence for a role of IL-10 in promoting FM differentiation in the
context of Mtb infection contributing to our understanding of the host
metabolic alterations driven by Mtb.

Keywords: IL-10, foamy macrophages, lipids, tuberculosis.

(488) PROKARYOTIC RNA MODULATES ENDOTHELI-
AL-NEUTROPHIL INTERACTIONS

Nahuel Rodriguez-Rodrigues, Luis A. Castillo, Daiana Mar-
tire-Greco, Federico Birnberg-Weiss, Veronica I. Landoni,
Gabriela C. Fernandez

Instituto de Medicina Experimental (CONICET), Academia
Nacional de Medicina. Buenos Aires, Argentina.

Human neutrophils (PMN) are able to sense bacterial viability, ac-
tivating and generating a response only against live bacterial stimuli.
In this regard, we have demonstrated that prokaryotic RNA (pRNA),
present only in live bacteria, is capable of triggering PMN activation
and the generation of bactericidal responses. Because endothelial
cells can actively regulate the migration of PMN through the en-
dothelium by the expression of adhesion molecules and chemok-
ines, our objective was to determine if pRNA can directly activate
the endothelium and modulate the interaction with PMN. In all ex-
periments, a microvascular endothelial cell line (HMEC-1) was stim-
ulated with RNA (1 pg/ml) extracted from E. coli (pRNA) or from hu-
man eukaryotic (mononuclear) cells (eRNA), or left untreated, for 24
hs. After stimulation, the expression of ICAM-1 (CD54) in HMEC-1,
measured as the MFI by FACS was increased in pRNA-treated cells
compared to the other groups (p<0.001). Moreover, the secretion of
IL-8 after pRNA exposure was higher (p <0.05) measured by ELISA.
To determine the effect on PMN, stimulated-HMEC-1 free superna-
tants were incubated for 30 min with PMN isolated from healthy do-
nors. Both, cell size (% of high FSC) and CD11b expression (MFI)
measured by FACS were increased in PMN incubated with cell
free supernatants obtained from pRNA-treated HMEC-1 (p<0.05).
Through the use of a chemotaxis chamber, a significant migration
of PMN was observed only when supernatants from HMEC-1 that
had been pre-treated with pRNA were used as the chemotactic stim-
uli (p<0.05). We also evaluated the adhesion of PMN to HMEC-1
treated cells, by measuring the activity of PMN alkaline phosphatase
with the substrate p-nitrophenylphosphate in the adhered PMN after
washing. Higher adhesion was observed only when HMEC-1 were
pre-treated with pRNA (p<0.05). Our results indicate that the pres-
ence of pRNA directly activates the endothelium, which releases
signals for the recruitment and adhesion of PMN.

Keywords: Prokaryotic RNA, Neutrophil, Endothelium, HMEC-1

(625) PROSTAGLANDIN E2 INTERFERES WITH TGF-B
SIGNALLING IN MONOCYTE-DERIVED DENDRITIC
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Abstract: Monocytes infiltrate infection sites and tumors, where
they sense microenvironmental cues and become dendritic cells
(DCs) or macrophages that will be key players of the ensuing im-
mune response. TGF-B and prostaglandin E2 (PGE2) are two
ubiquitous immunomodulators, known to influence differentiation
of DCs. Presence of TGF-B during differentiation of DCs with IL-4
and GM-CSF leads to DCs with enhanced inflammatory properties.
Conversely, PGE2 drives differentiation towards generation of mye-
loid-derived suppressor cells.

In this study we aim to investigate the impact of PGE2 on the
profile induced by TGF-B during differentiation of DCs. To this end,
we incubated human monocytes for 5 days with IL-4 and GM-CSF
alone (control DC) or with TGF-beta (T-DCs), with or without the
addition of PGE2 (10-7M) at the beginning of the culture.

Compared to control DCs, T-DCs showed higher CD1a and de-
creased CD14 expression, as well as enhanced LPS-induced IL-12
production. Notably, LPS-induced expression of IL-10 was com-
pletely abolished. However, simultaneous addition of PGE2 led to
DCs showing a CD1a-CD14+ phenotype and unable to fully mature
or produce IL-12 after LPS stimulation (12 vs 1347 pg/ml in T-DCs).
These DCs, which produced higher levels of IL-10 (1410 vs 35 pg/
mlin T-DCs) and IDO (22 times more than T-DCs, by qPCR), elicited
the expansion of CD25+FoxP3+ T cells when cultured with alloge-
neic CD4+ lymphocytes (17.9% vs 8.0% in T-DCs). These results
indicate that the presence of PGE2 can override TGF-B signaling
and drive DCs towards a tolerogenic phenotype. Furthermore, we
demonstrated that inhibition of TGF-beta by PGE2 requires pros-
tanoid receptors EP2 and EP4, elevation of cyclinc AMP and PKA
activity.

Taken together, these results suggest that potential TGF-B pro-in-
flammatory actions on myeloid differentiation in the context of tumor
or inflammatory microenvironment could be masked by the simulta-
neous presence of PGE2.

Keywords: inflammation, monocytes, dendritic cells, PGE2, TGF-

(626) SEMINAL PLASMA INHIBITS SPERM-INDUCED AC-
TIVATION OF NEUTROPHILS

Melina Gonzalez Prinz, Ana Paletta, Augusto Varese, Jorge
Geffner, Ana Ceballos, Federico Remes Lenicov
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Semen deposition on the genital mucosa induces an infiltration
of neutrophils to the vaginal lumen, where they rapidly outnumber
sperm cells. Previous reports have shown that neutrophils interact
with sperm cells, but details are lacking regarding the impact of this
interaction on their function. This study analyzes the influence of
spermatozoa and seminal plasma (SP) on the immune properties of
neutrophils, in paticular their ability to modulate dendritic cell (DC)
phenotype and thus influence adaptive immunity.

Semen samples from healthy donors were used to obtain SP and
spermatozoa (purified by density gradient centrifugation). Neutro-
phils were purified from blood by Ficoll-Paque centrifugation fol-
lowed by dextran sedimentation. DC were obtained from monocytes
cultured with GM-CSF and IL-4 for 5 days. Neutrophil and DC phe-
notype were analyzed by flow cytometry and cytokine production
was assessed by ELISA.

Incubation of neutrophils with sperm cells led to increased expres-
sion of CD11b (MFI 548 +/- 34 vs 1048 +/- 51, n=5), CD66 (MF| 987
+/- 144 vs 1348 +/- 151, n=5), and increased production of IL-6 (pg/
ml: 701 +/- 105 vs 387 +/- 51, n=4) and TNF (pg/ml: 1038 +/- 234
vs 617 +/- 42, n=4). Addition of SP in dilution 1:20 inhibited neutro-
phil phenotypic activation and secretion of cytokines. Interestingly,
this result was mimicked by addition of prostaglandin E2 (10¢ M),
a known inhibitor of neutrophil function that is abundant in SP. In a
second set of experiments, neutrophils pre-incubated with SP were
co-cultured with DCs. When compared to DCs co-cultured with con-
trol neutrophils, DCs co-cultured with SP-treated neutrophils had
diminished production of LPS-induced IL-6 (pg/ml: 2456 +/- 344 vs
677 +/- 98, n=3) and IL-1p (pg/ml: 1415 +/- 168 vs 419 +/- 84, n=3).

Taken together, these results indicate that SP can block the
sperm-induced activation of neutrophil and also educate them to
modulate the function of DCs, suggesting a novel immunoregulatory
function of SP.
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(675) THE SPLEEN TYROSINE KINASE SYK PARTICI-
PATES IN THE ACTIVATION OF GAMA DELTA T CELLS
BY MONOSODIUM URATE CRYSTALS

Carolina Maiumi_Shiromizu, Nadia Yasmin Towstyka, Ana
Colado, Irene Keitelman, Florencia Sabbione, Mercedes
Borge, Analia Silvina Trevani, Carolina Cristina Jancic

IMEX CONICET - Academia Nacional de Medicina

vd T cells act as sensors of cellular stress and infection. They rec-
ognize danger and pathogen-associated molecular patters, such as
phosphoantigens. Uric acid is a cellular stress signal, which is re-
leased from dying cells and promotes the generation of innate and
adaptive immune responses. The inflammatory effect of uric acid
depends on its precipitation into monosodium urate (MSU) crys-
tals. MSU crystals activate different intracellular pathways, i.e. p38
MAPK, Syk kinase and PI3K. We have previously reported that MSU
crystals activate vy T cells and that this activation was reduced in
presence of a Syk tyrosine kinase inhibitor. Now, we aim to investi-
gate more in detail the participation of Syk tyrosine kinase during the
intracellular signaling triggered by MSU crystals in yd T cells. To this
purpose, vd T cells were purified from human peripheral blood mon-
onuclear cells by using an anti-TCR yd MicroBead isolation kit. After
purification, yd T cells were incubated or not with MSU crystals (200
pg/ml) at different time points, and then we analyzed the expression
of phospho(p)-Syk (the active form of the tyrosine kinase) by immu-
nofluorescence and confocal microscopy analysis. We observed an
increase in p-Syk expression at 5 and 15 min post-stimulation by
MSU crystals (p<0.05, n= 2), followed by a decrease in the level
of expression at 45 min. The maximum values obtained after MSU
crystals stimulation were similar to that observed in cells treated with
peroxide oxygen (positive control). Our results suggest that, in yd T
cells, MSU crystals induce the activation of the tyrosine kinase Syk
pathway.

Key words: v0 T cells, MSU crystals, Syk kinase

(976) RELEVANCE OF PLATELETS IN NETS-INDUCED
ENDOTHELIAL DAMAGE IN HEMOLYTIC UREMIC SYN-
DROME.

Veronica Inés Landoni, Nahuel Rodriguez-Rodrigues, Luis
Alejandro Castillo, Agostina Carestia, Marcelo de Campos
Nebel, Daiana Martire-Greco, Federico Birnberg Weiss, Mir-
ta Schattner, Pablo Schierloh, Gabriela Cristina Fernandez
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Hemolytic Uremic Syndrome (HUS) is the most common cause of
pediatric renal failure. Linked to Gram (-) Shiga toxin-producing (Stx)
infections, lipopolysaccharide (LPS) and neutrophils (PMN) can
potentiate the disease. Since endothelial damage is characteristic
of HUS, PMN-platelet (Plts) interaction in the context of Stx could
promote netosis causing endothelial damage. We have shown that
Stx2 increases netosis induced by LPS-treated Plts and endothelial
cytotoxicity in vitro. The aim of this work is to study in detail this phe-
nomenon and determine the relevance of netosis in a murine model
of HUS. We determined in vitro by FACS that Stx2 stimulation of
LPS-treated Plts increased the formation of PMN-Plts mixed aggre-
gates (% CD11b+CD61+ p=<0,05) and increased the activation of
both PMN (CD11b p<0,05) and Plts (P-selectin p<0,05). Additionally,
the increased netosis promoted by Stx2 stimulation of LPS-treated
Plts was dependent on the PMN-Plts-mediated P-selectin junction.
In order to corroborate in vitro findings, mice administrated with LPS
and Stx2 showed an increased % of PMN-Plts blood aggregates
(%Gr1+CD61+ p=<0.05) in LPS+Stx2 treated mice. Also the NETs
in this group were increased measured using an ELISA kit (PMN
Elastase-DNA levels p=<0.05).Correlating with this, endothelial dam-
age was higher in LPS+Stx2 treated mice (von Willebrand Factor,
VWF levels in plasma p<0.05). NETs were digested and levels of
Elastase-DNA decreased correlating with vVWF diminution. Finally, in
order to evaluate the role of circulating Plts mice were depleted of
Plts. We observed in LPS+Stx2 mice without Plts that, both netosis
(Elastase-DNA levels p<0.05) and endothelial damage levels (VWF
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p<0.05) decreased compared to LPS+Stx2. These results demon-

strate the relevance of LPS+Stx2 induced netosis on vascular dam-

age and the fundamental role of Plts in this phenomenon.
Key-words: HUS, platelets, NETs, endothelial damage.

(1002) ROLE OF ALPHA-GLUCANS FROM Mycobacteri-
um tuberculosis IN DENDRITIC CELL MATURATION AND
PHAGOCYTOSIS

Alejandra Duarte, Daniela Montagna, Mercedes Aleman
IMEX-CONICET-ANM

Tuberculosis remains the single largest infectious disease with two
million deaths estimated to occur yearly. The spread of Mycobacte-
rium tuberculosis (Mtb) from the lungs to other sites occur before
the development of adaptive immune responses. The major carbo-
hydrate constituents from Mtb surface are a-glucans, a sugar which
has been implicated in fungal virulence, and represent up to 80% of
the extracellular polysaccharides in Mycobacteria. Previous results
demonstrated that reactive oxygen species (ROS) in neutrophils are
generated by non-opsonized mycobacteria through a-glucans and
that the lack of a-glucans in Mtb leads to the loss of their ability to in-
duce ROS and also dendritic cell (DC) maturation and antigen pres-
entation. Here we evaluated the role of a-glucans in the entrance
of bacteria in DC and the endogenous production of ROS as effec-
tors of the maturation of DC. Results Monocyte-derived DC were
incubated 24 hours with LPS and thereafter were treated with Mtb
(H37Rv) subjected or not to a-amyloglucosidase treatment (Mtb-e)
for 15 min with or without H202. Thereafter maturation markers
were evaluated by cytometry. Expression of CD86 (p<0.001) and
MHC-II (p<0.01) were induced by Mtb but significantly less induced
by Mtb-e (p<0.001) whereas treatment with H202 restored parame-
ters of maturation (p<0.05). In addition, LPS primed DC were incu-
bated with 123Dihidrorhodamine (123DHR) treated Mtb and there-
after emission of oxidized DHR was evaluated by flow cytometry
as a measure of phagocytosis. Whereas Mtb induced significant
ROS production (p<0.002), Mtb-e induced less but significant signal
(p<0.002). Conclusion Here we show that lack of the ability to induce
DC maturation by a-glucans in Mtb is due to the loss of their ability to
induce ROS. In addition, a-glucans in Mtb participate in entrance to
DC being essential for the onset of the protective immune response
because maturation and function of DC are critical against tubercu-
losis disease.

Key Words: tuberculosis, dendritic cell, alpha-glucans

(1372) Tc13Tul ANTIGEN FROM Trypanosoma cruzi IN-
DUCES B-CELL PROLIFERATION IN SPLENOCYTES
FROM NAIVE BALB/C MICE

Laura Ménica Tasso, Andrea Bruballa, Patricia Garavaglia,
Moénica Esteva, Cecilia Albareda, Gabriela Garcia

Instituto Nacional de Parasitologia “Dr. Mario Fatala Chabén”
- ANLIS “Dr. Carlos G. Malbran”

Several soluble factors of Trypanosoma cruzi, the ethiological
agent of Chagas” disease, modulate host immune responses,
among them the enzyme trans-sialidase (TcTS), a member of group
| of the trans-sialidase superfamily (TS). Here, we evaluated the
effect of Tc13Tul antigen on splenocytes from naive BALB/c mice.
Tc13Tul belongs to group IV of TSs, characterized by C-terminal
EPKSA repeats.

Splenocyte proliferation were assessed by CFSE staining after 72
h of incubation with recombinant Tc13Tul, EPKSA repeats or the
carrier protein MBP as a control. Flow cytometry analysis showed
an increase in the % of divided cells when incubated with Tc13Tul
(11.65 £ 0.07 % vs. 0.93 + 0.12 % for EPKSA or 1.29 + 0.05 % for
MBP; p<0.001). Tc13Tul induced B-cell (CD19+) proliferation (12.9 +
0.28 % vs. 1.50 + 0.34 % for MBP, p<0.0001). Conversely, no differ-
ences were observed in the % of divided T-cells (CD3+) respect to
MBP. Stimulation with Tc13Tul also resulted in an increased IgG se-
cretion (16.26 +5.21 pug/ml vs. 3.57 + 1.84 pg/ml for MBP; p<0.05).
However, no IL-17 was produced as it has been reported for TcTS.

Tc13Tul also induced B-cell proliferation and IgG secretion in naive
splenocytes from the mouse strain C3H/Hed, deficient in the LPS
receptor, confirming that these effects are due to Tc13Tul and not to
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LPS in the antigen preparation.

Splenocyte-antigen interaction assays using FITC conjugated pro-
teins showed 2.6-fold higher labeling in lymphocyte population with
Tc13Tul-FITC than with MBP-FITC. Tc13Tul-FITC bound to 96.06
% of CD19+ and 78.73 % of CD3+ populations, while the control
protein MBP-FITC bound to 34.6 % and 11.1 % of CD19+ and CD3+
cells, respectively. Therefore, these results suggest that Tc13Tul
may interact with surface antigens on both B and T cells.

Our results indicate that Tc13Tul antigen may participate in the
innate immunity against T. cruzi by favoring immune system evasion
through B-cell activation and non-specific IgG secretion.

Keywords: Chagas’disease, innate immune response, lympho-
cyte.

(1802) AUTOPHAGY IS REQUIRED FOR THE TRYPA-
NOSOMA CRUZI ELIMINATION IN MACROPHAGES BY
XENOPHAGY

Maria Cristina Vanrell, Ana Florencia Casassa, Patricia Silvia
Romano

IHEM-Conicet-UNCuyo

Trypanosoma cruzi is the etiologic agent of Chagas, an endemic
disease of Latin-American countries. Autophagy is a cellular process
required for the removal of aged organelles and cytosolic compo-
nents through lysosomal degradation. In previous studies, we ob-
served that mice deficient in autophagy displayed a more aggres-
sive infection indicating that this process could be participating as a
component of the immune response against the parasite. The main
objective of this work was the study the participation of xenophagy in
the elimination of T. cruzi in macrophages. Xenophagy is a special-
ized type of autophagy responsible for the capture and elimination of
intracellular microorganisms in macrophages. To study this process
we detect specific xenophagic-related proteins in peritoneal cells ob-
tained from C57wt mice and C57 Beclin-1 +/- mutant mice (deficient
in autophagy) that was previously infected with trypomastigotes of T.
cruzi Y strain. We also infected Raw cells under different conditions
of autophagy inhibition. Data showed that infected macrophages dis-
played higher levels of LC3 expression compared with non-infected
cells. This LC3 was recruited surround the parasitic bodies in the cell
cytoplasm. We also observed that when autophagy is inhibited, the
number of amastigotes per cell increased. Other proteins involved in
xenophagy were found decorating the parasites. We conclude that
the autophagic pathway is participating in the elimination of intracel-
lular amastigotes in macrophages by xenophagy.

Key words: Autophagy, Xenophagy, Trypanosoma cruzi, mac-
rophages.

(1873) THE BACULOVIRUS ACMNPV INDUCES THE
PRODUCTION OF INTERFERONS IN THE PORCINE
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Molinari
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Baculoviruses (BVs) are dsDNA viruses that infect insects and
belong to the Baculoviridae family. The model species Autographa
californica nucleopolyhedrovirus (AcMNPV) is able to transduce
mammalian cells, but not to replicate, and to induce a strong innate
immune response. Because of the high frequency of CpG motifs
present in its genome, they stimulate the production of inflammatory
cytokines and type | and Il interferons (IFNs) via the Toll-like recep-
tor 9 (TLR9)/MyD88-dependent signaling pathway in mice. Howev-
er, there are cytosolic DNA sensing pathways involved in the IFNs
induction in some cells. Mice inoculated with BVs were protected at
short term against challenges with influenza H1N1, encephalomyo-
caditis virus and foot and mouth disease virus. There are not studies
about the effects of the BVs in the porcine innate immune response.

The aim of this work is to evaluate if the BV AcMNPV is able to
induce the production of IFNs in swine peripheral blood mononu-
clear cells (PBMCs), macrophages and the epithelial cell line of kid-
ney PK15. Each cell type was infected with different multiplicities
of infection of BVs. After 16 hours, the supernatants were collected
and the presence of IFNs was determined by a bioassay in MDBK
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cells based on their antiviral effect against vesicular stomatitis vi-
rus (VSV) infections. The specific presence of IFN-alpha in super-
natants was detected by ELISA. The BV was able to promote the
production of IFNs in the supernatants of all the cell types studied
(p=<0.01), and quantities of IFN-alpha were detected in supernatants
of PBMCs (p<0.01).

In conclusion, AcMNPV induces the production of high levels of
IFNs in porcine cells and the specific presence of IFN-alpha could
be identified. Therefore, this work showed that BVs are a potential
tool that deserves to be studied for the development of antiviral strat-
egies in pigs.

Biologia Animal 1

(080) BRAIN DISTRIBUTION OF IMMUNOREACTIVE
NEURONS AND FIBERS EXPRESSING GnIH IN PEJER-
REY, Odontesthes bonariensis.

Ana Maria Pahi-Rosero (1), Maria Rita Pérez (1), Gabriela
Carina Lopez (1), Paula Gabriela Vissio (2), Gustavo Manuel
Somoza (1)

(1) 1IB-INTECH (CONICET-UNSAM). (2) DBBE (FCEyN,
UBA).

Gonadotrophin-inhibitory hormone (GnlH) is a RFamide pep-
tide, originally characterized in the japanese quail as an inhibitor
of gonadotropins, changing the classical view of the regulation of
vertebrate reproduction. Later, it was also found in others vertebrate
species, with similar function. However, the effects in fish remain
controversial. In this context, as a first step, the objective of this work
was characterized the neuroanatomic distribution of GnlH neurons
and fibers in the brain of adult pejerrey by immunohistochemistry.
Our results showed that neuronal somata with immunoreactivity to
GnlH (ir-GnlH) were localized at the olfactory bulbs, the junction of
the olfactory bulbs and telencephalon (Terminal Nerve Ganglion or
Nucleus Olfacto Retinalis) and the Nucleus Posterioris Periventricu-
laris (NPPv). This distribution was similar to that reported in other
teleost fish species. Moreover, some isolated neuronal somata were
detected in the Nucleus Paraventricularis Posterioris (NPP) in the
preoptic area (POA). While ir-GnlH fibres were present in all brain
areas examined, and also at the pituitary gland. In addition, double
labelling with GnlH and GnRH | (also known as pjGnRH) antisera
was performed, in order to analyze a possible relationship between
GnlH and the hypophysiotropic GnRH variant of this species. In
double labelling immunocytochemistry, ir-GnlH fibers were localized
very close to ir-GnRH neurons in the preoptic area, suggesting that
both neurons could interact. This is the report on the GnIH distribu-
tion in the brain of pejerrey and its relation with GnRH.

(1732) COMPARATIVE MORPHOLOGICAL STUDY OF
BRISTLES ON CATERPILLARS WITH MEDICAL RELE-
VANCE IN MISIONES.

Milena G. Casafus, Matias N. Sanchez (1,2), Adriana |. Zap-
ata (3), Maria M. Matinez (1), Danny A. Soto (1), Ana T. Bit-
tencourt Guimaraes (4), Ma. Elisa Peichoto (1,2)

(1) Instituto Nacional de Medicina Tropical. (2) CONICET. (3)
Universidad Nacional de Cérdoba. (4) Universidade Estadu-
al do Oeste do Parana.

Caterpillars (larval stage of butterflies and moths) have urticating
bristles which protect them from predators and are also responsible
for the cutaneous reactions observed when human beings inadvert-
ently lean against them. In recent years, accidents caused by dif-
ferent species of caterpillars have become more common among
people living in Misiones. Taking into account that the biology of
these animals remains to be poorly understood, we conducted a
morphological study of the urticating bristles in representatives of
the two families that are most frequently involved in accidents in
this province: Saturniidae (Automeris naranja, Hylesia nigricans,
Leucanella memusae, Lonomia obliqua) and Megalopygidae (Meg-
alopyge lanata, Podalia orsilochus and Podalia aff. fuscescens).
The external morphology of the caterpillars (scoli and spines) was
observed and photographed under a stereomicroscope. The medi-
an dorsal region of caterpillar bodies were dissected and isolated,
cleaned, critical-point dried, coated with a thin layer of gold, and
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finally examined by scanning electron microscopy. In this study, all
caterpillars exhibited scoli with spines that bear a hollow canal. In L.
obliqua, we could observe some spines that possessed a circular
groove similar to a ring-like structure, and other spines that lacked
this groove. The latter were the only type of spines that we could
observe in A. naranja, H. nigrincans and L. memusae. The scoli of P.
orsilochus, P. aff. fuscescens and M. lanata exhibited similar struc-
tures, showing long hairs with transverse striations and spicules,
and short and hollow spines. It is noticeable that the saturnid H.
nigricans also exhibited long hairs with spicules. Altogether, this is
the first comparative morphological study showing the way in which
different species of Argentinian caterpillars can induce an irritant or
toxic dermatitis in humans.

Key words: caterpillars, urticating bristles, Saturniidae, Megalopy-
gidae.

(1864) COMPARATIVE ONTOGENY OF THE TEGUMEN-
TARY SYSTEM OF RHINELLA SCHNEIDERI (ANURA:
BUFONIDAE), LEPTODACTYLUS CHAQUENSIS (ANU-
RA: LEPTODACTYLIDAE) AND SCINAX ACUMINATUS
(ANURA: SCINAXIDAE)

Ana Paula Cuzziol Boccioni (1), Gabriela Beatriz Olea (2),
Maria Lujan Gomez (1), Jorge Abel Cespedez (1), Daniel
Marcelo Lombardo (3), Juan Alberto Claver (3)

(1) Universidad Nacional del Nordeste. Facultad de Ciencias
Exactas y Naturales y Agrimensura. Laboratorio de Herpe-
tologia. (2) Consejo Nacional de Investigaciones Cientificas
y Técnicas (CONICET). Universidad Nacional del Nordeste.
Facultad de Medicina. Laboratorio de Investigaciones Bio-
quimicas (LIBIM). (3) Universidad de Buenos Aires. Facultad
de Cs Veterinarias. Instituto de Investigacion y Tecnologia en
Reproduccién Animal.

Profound changes and complexation of anurans tegument ac-
company morphological, physiological and behavioral modifications
that take place during metamorphosis. Also, its structure allows in-
terpreting specific biological characteristics of the habitat of each
species. The objective of this work was to analyze comparatively
the external morphology and histology of the tegument during the
ontogeny of Rhinella schneideri (Rs), Leptodactylus chaquensis (Lc)
and Scinax acuminatus (Sc). Larval, juvenile and adult specimens
of the species were analyzed in stereoscopic magnifying glass and
scanning electron microscopy (SEM) to establish macro-structural
comparisons. Histological sections were obtained by a conventional
technique and were stained with H&E, Mallory Trichrome, and PAS
for contrast tissue aspects. The three species coincided in general
tegument configuration (epidermis and dermis), and its changes that
go through ontogeny. Significant differences were found in presence
and time of appearance of specialized structures. Giant cells as-
sociated with gregarious behavior were recorded at different larval
stages for Rs and Ls. Multicellular glandular outlines appeared in
pro-metamorphosis for Rs and Sa, but just in the metamorphic cli-
max for Lc. Tubercles and spines were described for Rs, pustules
and minor protuberances for Sa and a smooth tegument without
macroscopic specializations for Lc. The mucosal glandular content
match the serous one in Lc, while the others two species had hi-
gher serous contents. That agrees with the habitat of each species,
mostly associated with water bodies and terrestrial surroundings,
respectively. This work will serve as a basis for future comparative
studies with other anurans and for ecomorphological analyses that
will deepen in the relationship between the skin properties, the way
of life and habitat of species.

Key words: integument, anurans, metamorphosis, glands

(1819) COMPARATIVE STUDY OF PRENATAL DEVEL-
OPMENT BETWEEN Myotis albescens (Chiroptera: Ves-
pertilionidae) AND Eumops patagonicus (Chiroptera:
Molossidae).

Elorencia Evelyn Rodriguez (1), Maria Teresa Sandoval (1),
Blanca Beatriz Alvarez (1), Daniel Marcelo Lombardo (2)

(1) Universidad Nacional del Nordeste. Facultad de Ciencias
Exactas y Naturales y Agrimensura. Argentina. Consejo Na-
cional de Investigaciones Cientificas y Técnicas (CONICET).
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(2) Universidad de Buenos Aires, Facultad de Ciencias Vet-
erinarias, Instituto de Investigacién y Tecnologia en Repro-
duccién Animal (INITRA).

The order Chiroptera comprises two suborders, Megachiroptera
and Microchiroptera, the Microchiroptera is cosmopolitan, within
the order, exist a great diversity of study about reproductive biology.
Notwithstanding, there is still important information gaps respect to
different aspects of the embryonic development of bats, The stag-
ing system proposed for Carollia perspicillata is, the most complete
and includes the embryo sequence from fertilization until the end of
development, and is used as a reference table. Moreover, the char-
acteristics of chorionic vesicle have not been considered in previ-
ous studies. The present study aimed to characterize the embryonic
development of Myotis albacescens and Eumops patagonicus, two
Center and South American species, widely and commonly distrib-
uted in northern Argentina.This study was realized using 60 speci-
mens obtaining of wildlife. There are measured and photographed,
and the embryonic stage was assigned what the staging system
created for Carollia perspicillata. We observed that the chorionic
vesicle, in both, showed similarities in the disposition of the extraem-
bryonic membranes, but they differed in characteristics of yolk sac
and chorioallantoic placenta, in E. patagonicus was more glandular
than M. albescens. M. albescens presented a discoid placenta well
developed with the caudal anti-mesometrial position, but E. pata-
gonicus presented a diffuse placenta which persists until the final
stages of gestation and a discoid placenta in the uterus tubal junc-
tion. Respect to the embryogenesis was recognized, in both, early
stages (ES), middle stages (MS) and late stages (IS). In the ES,
the embryonic morphology is similar. The MS is characterized by
the muzzle and pinna formation, fore and hind limb regionalization,
and the formation of the patagium primordium. In the IS, occur the
overall growth of the embryo, of its fore and hind limbs, patagium,
and the typical craniofacial features of each species are configured.

Keywords: South American bat; Chiroptera; Vespertilionidae; Mo-
lossidae; embryogenesis; chorionic vesicle

(055) GHRELIN AND NUCB2/NESFATIN-1: CO-LOCAL-
IZATION IN BRAIN AND INTESTINE, POSSIBLE INTER-
ACTION WITH DIGESTIVE ENZYMES IN THE INTESTINE
OF PEJERREY (Odontesthes bonariensis).

Juan Ignacio Bertucci (1), Ayelen Melisa Blanco Imperiali (2),
Aida Sanchez-Bretafio (3), Suraj Unniappan (4), Luis Fabian
Canosa (1)

(1) Instituto de Investigaciones Biotecnolégicas - Instituto
Tecnolégico Chascomus (IIB-INTECH). (2) Departamento de
Fisiologia (Fisiologia Animal Il), Facultad de Biologia, Uni-
versidad Complutense de Madrid. (3) Department of Phar-
macology and Toxicology, and Neuroscience Institute, More-
house School of Medicine, Atlanta, GA, United States. (4)
Laboratory of Integrative Neuroendocrinology, Department
of Veterinary Biomedical Sciences, Western College of Vet-
erinary Medicine, University of Saskatchewan, Saskatoon.

Abstract: Ghrelin and nesfatin-1 are two metabolic peptides with
opposing actions on food intake regulation. Ghrelin is a potent
orexigenic, mainly synthesized in the gastro-intestinal (Gl) tract of
vertebrates, although is also present in central nervous system.
Nesfatin-1 is an anorexigenic peptide, mainly synthesized in the hy-
pothalamus although it gene expression was reported in the Gl tract.
The aim of this work was to characterize by immunohistochemistry
the localization of ghrelin and nesfatin-1 in brain and intestine of
pejerrey (Odontesthes bonariensis), a species with commercial im-
portance in South America. Additionally, the co-localization of both
peptides with enzymes involved in the digestion process such as
lipoprotein lipase, aminopeptidase A, trypsin and sucrase-isomal-
tase in the intestine of pejerrey was studied. Results show that
both ghrelin and nesfatin-1 have a similar anatomical distribution in
brain, with the highest immunoreactivity detected in some hypotha-
lamic nuclei (such as the preoptic nucleus and the posterior recess
nucleus) and in the pineal gland, and lower levels observed in tel-
encephalon, optic tectum, cerebellum and some hindbrain nuclei.
Both peptides are presents and co-localize in some cells from the
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mucosa and submucosa layers of pejerrey intestine. Co-localization
of ghrelin and nesfatin-1 with lipoprotein lipase, aminopeptidase A,
trypsin and sucrase-isomaltase was found in intestine, in cells from
the brush border and from the deep part of the mucosa and in the
submucosa. In conclusion, in this work we present evidence for the
presence and co-localization of ghrelin and nesfatin-1 in brain areas
and intestine of pejerrey, which supports the role of both peptides in
the food intake regulation. Additionally, the co-localization of ghrelin
or nesfatin-1 with digestive enzymes suggests a role for both pep-
tides on nutrient assimilation in pejerrey.
Keywords: digestive enzymes, food intake, ghrelin, nesfatin-1.

(299) MALE REPRODUCTIVE SYSTEM OF THE “RED
CHERRY SHRIMP” NEOCARIDINA DAVIDI (CARIDEA)
Ana Laura Tomas (1), Maria Alice Garcia Bento (2), Fernan-
do Zara (2), Laura Susana Lopez Greco (1)

(1) Departamento de Biodiversidad y Biologia Experimental,
Laboratorio de Biologia de la Reproducciéon y el Crecimien-
to de Crustaceos Decapodos, FCEN, UBA e IBBEA, CON-
ICET-UBA. (2) Departamento de Biologia Aplicada, Inverte-
brate Morphology Laboratory (IML) and Aquaculture Center
(CAUNESP), Universidade Estadual Paulista (UNESP).

Caridea is a diverse taxon of marine, freshwater and brackish
shrimps poorly studied as far as their reproductive anatomy. This
study aimed to describe for the first time the functional anatomy of
the male reproductive system in an Atyidae, Neocaridina davidi, a
very popular ornamental species. For this purpose mature males
were cold-anaesthetized and their reproductive systems were dis-
sected for routine histological and histochemical tests. Male repro-
ductive system consists of two coiled testes continuous to the vasa
deferentia opening in the gonopores located in the coxae of the fifth
pair of pereiopods. Testes are positioned on the dorsal side of the
cephalothorax, above the hepatopancreas and below the heart. Tes-
tes comprise seminiferous tubules where spermatogenesis occurs.
Each vas deferens (VD) is a long tube dorsolaterally positioned with
respect to the hepatopancreas, and divided in proximal, middle and
distal zones. The proximal part has a cylindrical epithelium with
secretory cells while in the proximal to medial zone the vas defer-
ens has a dorsal fold with high columnar epithelium with secretory
activity, the typhlosole. This typhlosole is similar to that observed
in Macrobrachium rosembergii, yet different from those in penaeid
shrimps. The VD increases in diameter distally and the spermato-
phore (SPF) formation begins at the proximal part of VD. The SPF is
a continuous cord with two acellular layers: the inner is thicker with
high protein content, and the outermost is much thinner with low
protein content, and strongly reactive to the PAS staining. The sper-
matozoa are arranged in clusters of 3-4 spermatozoa and immersed
in an eosinophilic, and strongly PAS positive secretion. Spermato-
zoa have many spikes. Although further analyses are necessary, the
composition of the spermatophore, and the arrangement and form
of the spermatozoa appear to be novelties within Caridea. UBACYT-
2014-2017-20020130100186BA,PIP-2015-2017-11220150100544,
PICT 2016-0759.

Keywords: Neocaridina davidi, male reproductive system, sper-
matophore, testes, vasa deferentia.

(300) STUDY OF SILYMARIN ACTIVITY ON BRAIN MI-
CROSOMES AND MITOCHONDRIA

Patricio Jose Leaden, Viviana Piergiacomi, Monica Marmun-
ti, Javier Barberon, Pedro Zeinsteger, Alejandro Palacios
Catedra de Bioquimica - Facultad de Ciencias Veterinarias,
Universidad Nacional de La Plata.

Production of reactive oxygen species can damage cell mem-
branes by forming free radicals, involved in tissue diseases as-
sociated with aging processes. Antioxidant activity is the ability of
a substance to inhibit oxidative degradation by reacting with free
radicals. Vegetables are a source of natural antioxidants: vitamin
E, vitamin C, carotenoids. The silymarin (SM) present in the seeds
of the Thistle Asnal, is a known liver protector that possesses Si-
lybum marianum L. (Gaertner). SM (silymarine phosphatide 16%)
used in this work was kindly supplied by Vetanco Laboratories S.A.
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In previous studies its antioxidant capacity on liver membranes was
observed. The objective of this work was to analyze the in vitro anti-
oxidant activity of SM on the peroxidation of microsomes and brain
mitochondria of Wistar rats AH / HOK. Ascorbate-Fe** -dependent
non-enzymatic peroxidation assays were performed by incubating
1 mg of protein samples in 0.05 M phosphate buffer, pH 7.4 at 37
° C. Peroxidation was initiated with ascorbate (final concentration
0.4 mM). Controls without ascorbate were used. The light emission
for 180 min was quantified as counts per minute (cpm) every 10
min in a Packard 1900 TR, (Meriden, CT, USA) chemiluminescence
program. To study the effect of SM, different concentrations of the
product were used: 6.25; 12.5; and 25 pg per mg of mitochondrial
and microsomal protein. In the peroxidation assays the protection
against oxidative damage in both membranes was SM concentra-
tion dependent. Inhibition percentages were in microsomes 31.27%,
51.62% and 71.27%, and in mitochondria 27.99%, 52.92% and
63.76% with respect to the control. These results shown that SM
may act as an antioxidant protecting rat brain microsomes and mito-
chondria from oxidative damage.

(433) PROTEASOME INHIBITORS IMPROVE TREACHER
COLLINS SYNDROME (TCS) IN A ZEBRAFISH (Danio re-
rio) MODEL.

Gabriela Coux, Agustin Lorenzatti, Mauco Gil Rosas, Nora
B. Calcaterra

IBR (CONICET/IBR)

TCS is a congenital disease characterized by defects in the cran-
iofacial skeleton and absence of mental alterations. We modeled
TCS in D. rerio embryos through the microinjection of Morpholino
oligonucleotides blocking the translation of the ortholog of the caus-
ative gene (TCOF1). Cnbp, a protein required for proper craniofacial
development, was detected in lower levels (without changes in its
mRNA expression) in TCS-like embryos. As Cnbp degradation is
carried out through the proteasomal pathway, we tested if protea-
some inhibitors (MG132 and Bortezomib) were able to ameliorate
cranial skeleton malformations in TCS.

Two-cell embryos were injected with control Morpholino (C) or
tcofl translation blocking Morpholino (TC). At 6 hours post fertiliza-
tion (hpf) embryos were exposed to MG132 (5 yM), Bortezomib (0.5
uM) or vehicle for 18 hours. Cnbp protein level was measured by
western-blot in total extracts from 24 hpf specimens. Cranial carti-
lages measurements were performed in 4 days post-fertilization lar-
vae stained with Alcian Blue by using the ImageJ software. Embryo
viability was not affected by any treatment. Control injected embryos
did not show any effect on cranial cartilages induced by MG132,
Bortezomib or vehicle and were pooled together as control group
(C). In arbitrary units, Meckel length: C:100.0 +0.7, TC: 89.3+3.1%,
TC+Bort: 98.7266+2.0, TC+MG132: 91.5795+2.8, Ceratohyal an-
gle: C:99.4+1.3, TC: 157.3+14.9*, TC+Bort: 103.0+4.6, TC+MG132:
124.3+10.7, p<0.05 vs. C, ANOVA. All the craniofacial parameters
measured behaved similarly. The results suggest that both drugs
(especially Bortezomib) partially rescued the phenotype. Cnbp pro-
tein recovered under both treatments although not to control levels.

Data suggest that proteasome inhibitors improve TCS in the ze-
brafish model, likely by preventing Cnbp protein proteasome degra-
dation. This finding may have potential therapeutic implications for
TCS management.

Keywords: proteasome inhibitors, therapy, zebrafish, mandibulo-
facial dysostosis

(1474) SURFACE ULTRASTRUCTURE OF THE SCOLEX
AND HISTOCHEMISTRY OF THE GLANDULOMUSCU-
LAR ORGAN IN Orygmatobothrium schmitti (CESTODA:
PHYLLOBOTHRIIDEA)

Leonardo Damian Multti, Verdnica Adriana lvanov
Universidad de Buenos Aires. Consejo Nacional de Investi-
gaciones Cientificas y Técnicas. Instituto de Biodiversidad y
Biologia Experimental y Aplicada (IBBEA) Facultad de Cien-
cias Exactas y Naturales, Departamento de Biodiversidad y
Biologia Experimental. Buenos Aires, Argentina

Cestodes are parasites of the intestinal tract of vertebrates. At-
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tachment organs in the scolex are used to maintain their position on
the intestinal wall of their hosts. Orygmatobothrium schmitti (Ces-
toda: Phyllobothriidea) is a parasite of the shark Mustelus schmitti
(Chondrichthyes). It possesses a scolex with four bothridia, each
having an apical sucker, and a central glandulomuscular organ.
The objective of the present study was to describe the microtriches,
glandulomuscular organ, subtegumental musculature of bothridium,
sensory organs ultrastructure and the histochemical composition of
the secretion of the glandulomuscular organ of O. schmitti. Seven-
teen scolices were stained with four histochemical techniques: coo-
massie brilliant blue, periodic acid-Schiff, toluidine blue and sudan
black. Five worms were observed with scanning and transmission
electron microscopy. The glandulomuscular nature of the central
bothridial organ is confirmed and its ultrastructure is described in
detail. Also the internal structure of the tegumental microtriches, two
types of sensory organs and subtegumental muscular papillae are
described for the first time. The glycoproteic nature of the secre-
tion of the glandulomuscular organ and the apocrine mechanism of
secretion are determined. All the microtriches on the apical sucker
possess a more developed cap than filitriches on the bothridia, the
scolex proper and the cephalic peduncle. These specializations of
the scolex might be involved in adhesion and abrasion to the intes-
tinal mucosa of the shark. The microtriches with developed caps
could be involved in the attachment to the mucosa, whereas those
small caps might be related to the absorption of nutrients.

Keywords: Orygmatobothrium schmitti, cestoda, scolex, glandulo-
muscular organ, ultrastructure.

(1489) SURFACE ULTRASTRUCTURE AND HISTOCHEM-
ISTRY OF THE SCOLEX GLANDS OF Clestobothrium
cristinae (CESTODA: BOTHRIOCEPHALIDEA) PARA-
SITE OF Merluccius hubssi (TELEOSTEI)

Leonardo Damién Multti, Verénica Adriana Ivanov
Universidad de Buenos Aires. Consejo Nacional de Investi-
gaciones Cientificas y Técnicas. Instituto de Biodiversidad y
Biologia Experimental y Aplicada (IBBEA) Facultad de Cien-
cias Exactas y Naturales, Departamento de Biodiversidad y
Biologia Experimental. Buenos Aires, Argentina

Clestobothrium cristinae (Cestoda: Bothriocephalidea) is an in-
testinal parasite of the hake Merluccius hubssi (Teleostei).The
scolex of the tapeworms is the principal attachment organ. In C.
cristinae it possesses an apical disk and two bothria. It is covered
with capilliform filitriches and gladiate spinitriches, and possesses
tumuli (frontal glands type 1) in the proximal bothrial surface. In this
study the internal morphology of all these structures and the nature
of the secretions of the glands in the scolex are described for the
first time in Clestobothrium. Ten scolices were stained with sever-
al histochemical techniques: coomassie brilliant blue, periodic ac-
id-Schiff and toluidine blue. One worm was analyzed using conven-
tional techniques for transmission electron microscopy. As a result,
the internal ultrastructure of the tumuli, and the internal structure
of gladiate spinitriches in this genus are described. Groups of cells
PAS positive were observed in the same area where the tumuli were
described using SEM. It is possible that these groups of gland cells
are in fact a constitutive part of the so called tumuli; however, the in-
ternal structure is different from the tumuli described in other genera
of bothriocephalideans. The secretion is based on mucopolysaccha-
ride, which might indicate they are involved in the adhesion to the
intestinal mucosa of the hake.

Keywords: Clestobothrium cristinae, cestoda, scolex, Merluccius
hubbsi, ultrastructure.
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Diabetes mellitus is a chronic disease that represents a major
problem for the countries health systems. Thus the search of new
alternative treatments is constant. Numerous studies indicate that
85% of world population still uses “medicinal plants” to treat its
health. Oxalis erythrorhiza (Oe) and Tessaria absinthioides (Ta) are
two species that growth in Argentine, in Cuyo region, and are con-
sumed to regulate the glucose (Glu) and cholesterol (Chol) levels,
even when their effects lack of scientific support. On the other hand,
the liver X receptors (LXRa and LXR) are related with the systemic
Chol clearance and the Glu metabolism in the hypothalamus (HT).
Forty two days old male rats (SD), diabetics (Ed, i.p. STZ 30mg/
Kg) or controls (C, i.p. vehicle) received (5 or 10% W/V) decoctions
(Dcs) of Oe (EdOe and COe) or Ta (EdTa and CTa), or water (EdW
and CW) as drink for 4 weeks. Glu, Chol and triglycerides (TG) were
determined on weekly obtained blood samples by colorimetric kits.
LXRs expression was evaluated by WB in HT. At the end of the treat-
ment, the Glu level was lower in EdOe and EdTa (both at 10% W/V)
compared to DW (36% and 37% respectively; p<0.05), but high-
er than CW (147% and 305% respectively; p<0.05). No significant
effects were observed in Chol and TG in these groups. However,
Ta 5%W/V significant reduced the LXRa expression in EdTa com-
pared to EAW (64%; p<0.05) but still was higher than CW. On the
other hand, in Ed groups, Oe (10%) and Ta (5% and 10%) reduced
LXRP expression compared to W (20%, 11% and 18% respectively;
p<0.05), and also the values were higher than CW group. The Dcs
did not produce any effect on the parameters evaluated into the C
group. Thereby, Oe and Ta could have regulatory effects on Glu and
LXRs expression. Therefore, a more extended treatment will be nec-
essary to achive the research objective and to propose these native
plants like new therapeutic tools. (PIP 0243, PIO-SECITI 2250, CIC-
ITCA UNSJ, CONICET).

Keywords: diabetes mellitus, hypoglycemic, LXR receptor, phyto-
medicine.

(789) ALTERATIONS IN VASCULAR INTEGRITY AND
NEURONAL FUNCTIONALITY RELATED TO EARLY
STAGES OF DIABETIC RETINOPATHY IN A METABOLIC
SYNDROME MOUSE MODEL

Maria Constanza Paz (1), Pablo Federico Barcelona (1),
Paula Virginia Subirada (1), Magali Evelyn Ridano (1), Clau-
dia Castro (2), Gustavo Alberto Chiabrando (1), Maria Cecil-
ia Sanchez (1)

(1) CIBICI-CONICET-UNC, (2)
Cuyo.
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Diabetic retinopathy (DR) is the most serious ocular complication
associated with Type 2 Diabetes Mellitus (T2DM), which is a meta-
bolic syndrome (MS), and one of the leading causes of blindness.
Thus, we proposed to analyze in a MS mouse model, markers of
retinal vascular integrity and neuronal functionality, related to early
stages of DR.

We used C57BL/6 (WT) and Apolipoprotein E knockout (ApoE-
KO) mice either fed with a normal diet (ND) or a 10% w/v fructose
diet (FD) in drinking water from 2 months of age. We demonstrat-
ed ApoE-KO after 2 month of FD, presented hypercholesterolemia,
hypertriglyceridemia, hyperglycemia and hyperinsulinemia. Here,
retinal functionality was assessed by scotopic ERG at 4 month of
FD treatment. Extravasation of serum proteins and levels of proteins
involved in neuro-glial injury were analyzed by WB. Vascular perme-
ability was evaluated by albumin—Evans blue complex leakage and
astrocyte GFAP levels on whole mounts of retina.

The ERG a-wave and the OPs amplitudes were significantly
decreased in retinas of ApoE-KO after 4 month of FD vs WT DN
(p<0.05), correlating with an increase in TUNEL positive cells. High-
er vascular permeability was observed in ApoE-KO FD, evidenced
by the Evans blue leakage and the albumin and a2-M extrava-
sation. At this early stage of the DR, the GFAP expression levels
were observed just in astrocytes but not in Muller glial cells (MC)
demonstrating non-reactive gliosis in retinas of ApoE-KO FD, which
correlated with the GS expression pointing out a normal function of
MC. However, a reduction in GFAP immunoreactivity was observed
in ApoE-KO FD whole mounts, which may be linked to a reduced
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ability to maintain BRB characteristics in ECs.

The results showed that ApoE-KO after 4 months of FD, which rep-
resent features of human MS, presented vascular dysfunction and
neurodegeneration. Thus, this model could offer the opportunity to
investigate DR at an early stage, whose prevalence has increased
substantially worldwide.

Keywords: retinopathies, metabolic syndrome, ApoE-KO mice

(270) CONSUMPTION OF A HIGH FAT DIET IN EARLY
STAGES OF LIFE INDUCES COGNITIVE IMPAIRMENT
AND HIPPOCAMPAL CHANGES IN C57BL/6 MICE.
Melisa Bentivegna, Angeles Vinuesa, Carlos Pomilio, Jes-
sica Presa, Amal Gregosa, Flavia Saravia, Juan Beauquis
Instituto de Biologia y Medicina Experimental, IBYME-CON-
ICET, Dpto. de Quimica Bioldgica, Facultad de Ciencias Ex-
actas y Naturales, FCEN-UBA

Insulin resistance and obesity associated with the consumption of
hyperlipidic diets are considered risk factors for the development
of cognitive disorders and neurodegenerative diseases such as
Alzheimer’s disease. Insulin resistance, inflammation and cognitive
dysfunction are common manifestations in the context of both neu-
rodegenerative and metabolic pathologies. Our objective is to study
the effect of juvenile exposure to a moderately high fat diet (HFD),
since weaning until 2 months of age, on cognitive performance and
hippocampal glial and neuronal changes in C57BL/6 mice. HFD
exposure induced an increase in blood glucose and peripheral in-
flammation shown by significantly augmented levels of seric IL1§
(p<0.05), without changes in body weight. HFD mice showed alter-
ations in spatial memory evidenced by the impaired performance
in the novel object localization recognition test, a hippocampus-de-
pendent task (Discrimination index= CD 33.89% vs HFD 14.11%,
p<0.01). No significant differences were detected between groups in
the elevated plus maze, a test employed to evaluate emotional be-
havior. Immunohistochemistry for Iba1 microglial marker allowed the
analysis of morphologic alterations induced by HFD exposure. We
found an enlargement in the soma size of Iba1+ cells (p<0.01) in re-
sponse to HFD, evidencing a marked activation of this brain immune
cell population. In consonance with the neuroinflammatory context
and spatial memory deficits observed upon HFD, analysis of adult
neurogenesis is now in progress, assessing the number and mor-
phology of doublecortin + immature neurons in the dentate gyrus of
the hippocampus. Our results indicate that juvenile consumption of
a hyperlipidic diet promotes metabolic and inflammatory alterations
that are associated with cognitive impairment and glial activation in
the hippocampus, changes that could lead to neurological deficits
in adulthood as well as in the development of neurodegenerative
diseases.

Keywords: high fat diet, hippocampal neuroinflammation, cognitive
impairment

(571) INFLUENCE OF CHRONIC MILD STRESS IN META-
BOLIC AND BEHAVIOURAL ALTERATIONS INDUCED BY
A HIGH FAT DIET. INVOLVEMENT OF NEUROTROPHINS
AND CYTOKINES

Andrés Prochnik (1), Maria Rosa Gonzélez Murano (1), Adri-
ana Burguefio (1), Miriam Ruth Wald (1), Ana Maria Genaro
(1,2

(1) Instituto de Investigaciones Biomédicas (BI-
OMED-UCA-CONICET). (2) Catedra de Farmacologia, Fac-
ultad de Medicina, UBA.

Nowadays obesity has become a worldwide disease affecting
millions of people. Clinical studies have shown an association be-
tween cognitive impairment and obesity, marking it as a risk fac-
tor for dementia development, such as Alzheimer’s disease. In a
previous study we've gathered evidence showing that in C57BL/6J
mice, a high fat diet (HFD) decreases learning and memory capac-
ity, and desregulates sugar metabolism. Chronic Mild Stress (CMS)
enhanced the metabolic desregulation while causing anxious-like
behaviour.The objective of this study is to analize the role of neuro-
trophin and cytokines expression in behavioural alterations and their
potential use as conductual disfunction markers. For this purpose
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one month old male C57BL/6J mice were randomly divided in two
groups receiving either HFD (35% fat w/w) or standard diet (SD, 5%
fat w/w) during 6 months. Two months after starting the diet, mice un-
der HFD were randomly subdivided: One group received CMS and
the other served as control. Cytokines and neurotrophins mRNA
levels were determined in hippocampus and spleen by real-time
RT-PCR, using GAPDH as housekeeper. In spleen, HFD+CMS in-
creased both IL4 and IL10 mRNA levels (p<0.05 vs SD) while HFD
and HFD+CMS lowered BDNF expression (p<0.05 vs SD). In hip-
pocampus BDNF levels diminished non-significantly with HFD and
HFD+CMS (p=0.18). Furthermore, we found a positive correlation
between discrimination index and BDNF mRNA levels in both hip-
pocampus (coefficient=0.52) and spleen (coefficient=0.62). No rel-
evant correlations were found between neurotrophins or cytokines
levels and anxious-like behaviour. In conclusion, neurotrophin and
cytokine participate in behavioural alterations induced by HFD and/
or HFD+CMS. In particular BDNF mRNA levels, both peripherical
and central, correlated with cognitive performance. These findings
suggest that BDNF expression in spleen could be a potential marker
of cognitive deficit in obesity.

Keywords: High Fat Diet, Chronic Mild Stress, Behaviour; Cy-
tokines, Neurotrophins

(046) LONG-TERM CHANGES IN ANXIETY-LIKE BEHAV-
IOR FOLLOWING SUCROSE EXPOSURE IN JUVENILE
VERSUS ADULT RATS.

Maria Sol Kruse, Mariana Rey, Héctor Coirini
IByME-CONICET

Abstract: Sucrose consumption has increased dramatically in our
society. This phenomenon is mainly associated with increased obe-
sity and diabetes, among other metabolic disorders. The youngest
populations have the highest sugar consumption and, during this pe-
riod of life, profound changes occur as part of the maturation of the
CNS. However, little is known about the impact of overconsumption
of sucrose on the developing CNS. Here we studied the long-term
effects of unlimited access of sugary water during the juvenile stage
(childhood-adolescence) in the open field test. The animals are al-
lowed to freely explore a 75 cm x 75 cm x 30 cm sand for 5 min. The
session was recorded and the active time, distance traveled, rearing
and grooming were analyzed using the ANY-maze®© software. The
arena was divided into 3 zones, the central zone 1, the interme-
diate zone 2 and the peripheral zone 3. Although we did not find
differences in the total distance traveled nor the total active time
between the four groups (juvenile control-sucrose and adult con-
trol-sucrose), significant differences were found by treatment-age
interaction in the number of visited zones and the distance traveled
in the central zones 1+2 (all, two-way ANOVA, p<0.05). A deeper
analysis revealed that only the animals that consumed sucrose dur-
ing youth visited less number of zones, evidenced by a decrease
entries to the central zones 1+2 and the distance traveled there (all,
one-way ANOVA, p<0.05). The rearing and grooming were also
compromised in animals over-exposed to sucrose in the early stag-
es of development. The two-way ANOVA showed significance by
treatment-age interaction both in the number of times and the time
invested to perform these actions. Altogether these results suggest
that individuals exposed to sucrose consumption during their infan-
cy-youth, but not during adulthood, explore less in the adult stage
and present an anxious profile.

Keywords: open field, childhood, adolescence, adulthood

(199) MATERNAL CAFETERIA DIET MODIFIES THE EX-
PRESSION OF DOPAMINERGIC RELATED-GENES IN
THE RAT OFFSPRING BY EPIGENETIC MECHANISMS.
Maria Florencia Rossetti, Rocio Schumacher, Cora Stoker,
Gisela Paola Lazzarino, Maria Florencia Andreoli, Jorgelina
Varayoud, Jorge Guillermo Ramos

Instituto de Salud y Ambiente del Litoral (ISAL), UNL-CONI-
CET. Santa Fe, Argentina

The aim of the present study was to determine the effect of mater-
nal cafeteria diet (CAF) on the expression of key genes related to
the brain reward system in the offspring during the perinatal period.
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Female Wistar rats were fed with standard chow (CON) and/or CAF
(snacks, biscuits, cookies, pudding, chocolate) from weaning. After
120 days of diet, females were randomly placed with Wistar males
and vaginal smears were performed to confirm successful mating.
Dams were maintained on their respective diets throughout preg-
nancy and lactation. Female offspring from CON and CAF dams
were sacrificed on embryonic day 21 (E21) and postnatal day 10
(PND10). Offspring brains were removed and, using a micropunch
technique, ventral tegmental area (VTA) and accumbens nucleus
(NAc) were removed and stored at -80 °C. For mRNA analysis, re-
al-time quantitative PCR was performed. For methylation studies,
digestion with methylation-sensitive restriction enzymes followed by
real-time PCR was used. Data was analyzed by two-way ANOVA
and Bonferroni post-test; differences were significant at p<0.05.
From PND1 to PND10, the body weight of pups from CAF dams was
significantly lower than pups from CON dams. No changes in gene
expression and methylation levels were found in the studied areas
in E21. However, maternal CAF diet decreased the transcription of
tyroxine hidroxylase (TH), dopamine receptor 2 (DRD2), dopamine
transporter (DAT) and ghrelin receptor (GR) in VTA in the PND10.
Interestingly, the changes in TH and DRD2 expression were related
to the methylation status of their promoter regions. In NAc, maternal
CAF diet reduced DRD1 and DRD2 expression in the offspring at
PND10; although no alternations in their methylation patterns were
detected. This study shows the importance of maternal nutrition dur-
ing the perinatal period of their offspring and provides novel insights
into the mechanisms through which maternal junk-food feeding can
affect reward system in early postnatal life.

Keywords: maternal cafeteria diet; offspring; dopamine receptor;
tyroxine hidroxylase; methylation.

(1534) OPPOSING EFFECTS OF CATECHOLAMINERGIC
AND SEROTONINERGIC SYSTEMS IN C.elegans: PO-
TENTIAL IMPLICATIONS FOR HUMAN POSTTRAUMAT-
IC STRESS DISORDERS

Maria Gabriela Blanco, Tania Veuthey, Natalia Andersen,
Diego Rayes, Maria José De Rosa

INIBIBB

Post-traumatic stress disorder (PTSD) is a clinical condition char-
acterized by recurrent disrupting memories of a traumatic event,
hyperarousal and anxiety. Despite it is known that PTSD patients
exhibit high levels of catecholamines (CA), even in the absence
of stress, the neural mechanisms underlying this condition are not
understood. The selective serotonin (5-HT) reuptake inhibitors (SS-
RIs), paroxetine and sertraline, are the only drugs approved by the
FDA for PTSD treatment. However, the role of 5-HT in PTSD and
its relationship with CA is unknown and difficult to study in the com-
plex human nervous system (NS). C. elegans is suited to provide
insights into the crosstalk between 5-TH and CA as its NS is simple,
has a defined neural wiring diagram and conserved neurotransmit-
ter systems. Moreover, C. elegans coordinates stress response by
releasing tyramine (TA) and octopamine (OA), which are structural
and functional counterparts of CA, the mammalian “fight or flight”
hormones.

We here studied parameters that, in C. elegans, depend on 5-HT
such as egg laying, pharyngeal pumping and letargus. We exposed
tdc-1 and tbh-1 null mutants (unable to synthetize TA and OA, re-
spectively) to exogenous 5-HT. We found that these mutants are
hypersensitive to 5-TH. Moreover, we observed a reduction in the
pharyngeal pumping rate in tph-1 null mutants (unable to synthe-
tize 5-HT), which is partially rescued in tph-1;tbh-1 double mutants.
These results strongly suggest that 5-HT acts antagonistically to
CA in C. elegans. These opposite actions could be conserved in
mammals and explain the efficiency of SSRIs in PTSD treatment.
We are now digging into the molecular and cellular underpinning
of these antagonistic effects by analyzing mutants in serotonin re-
ceptors (many of them homologous to human 5-HT receptors). This
study will widen the understanding of the mechanisms involved in
neuronal regulation of stress response and could also provide new
insights for PTDS treatment.

(278) ATYPICAL ARRANGEMENT AND DISTRIBUTION
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OF KISSPEPTIN, NEUROKININ B AND DYNORPHIN A IN
THE HYPOTHALAMUS OF VIZCACHA

Alejandro Raul Schmidt, Pablo Ignacio Felipe Inserra, San-
tiago Elias Charif, Santiago Andres Cortasa, Sofia Proietto,
Maria Clara Corso, Julia Halperin, Alfredo Daniel Vitullo, Ve-
ronica Berta Dorfman

CEBBAD Universidad Maiménides

Abstract: Considering that KNDy (kisspeptin, neurokinin B and Dy-
norphin A) cells are localized in the arcuate nucleus (ARC) of most
mammals and modulate gonadotropin-releasing hormone (GnRH)
expression and secretion, the aim of this work was to identify the
presence of the KNDy cells in the hypothalamus of South American
plains vizcacha (Lagostomus maximus) and its relation with GnRH
and hormone receptors involved in reproduction. Adult non-pregnant
female vizcachas were captured in the Estacion de Cria de Animales
Silvestres (ECAS) during March (n=7). Its brains were removed and
fixed. Kluwer-Barrera staining was performed to determine ARC
and anteroventral periventricular hypothalamic nucleus (AVPV) lo-
calization. To study KNDy cells arrangement, immunofluorescence
followed by paired confocal microscopy was developed. Neurok-
ininB (NKB), dynorphin-A (DYN), kisspeptin (Kiss), Kiss receptor
(GPR54), GnRH, estrogen receptor alpha (ERa) and progesterone
receptor (PR) were labelled. A few number of NKB/Dyn immunore-
active neurons, somas and fibers, were found in ARC. Surprising-
ly, NKB*/Dyn* neurons were more abundant in AVPV than in ARC.
However, Kiss was not detected in NKB*/Dyn* neurons of both ARC
and AVPV but were individually found in somas of AVPV and in fib-
ers of ARC. In addition, GPR54 colocalized with GnRH in neurons of
AVPV. Both Kiss* and NKB*/Dyn* cells showed colocalization of ERa
and PR. This is the first description of the KNDy components distri-
bution in the hypothalamus of the vizcacha. An atypical arrengement
of KNDy system was detected in AVPV. The expression of NKB/Dyn
and Kiss in separate neurons and the lack of Kiss immunoreactive
somas in ARC, suggest a singular model of KNDy system in the
vizcacha with physical separation but possibly with a coordinated
function. This results may indicate that GnRH neurons could be di-
rectly regulated by the hormonal environment via ERa and PR, and
indirectly by Kiss and NKB/Dyn in Lagostomus maximus.

Keywords: Sexual dimorphism, KNDy, AVPV, ERa, vizcacha
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(118) ANALYSIS OF CEREBROSPINAL FLUID AMYLOID
BETA 1-43 AS AN ALZHEIMER’S DISEASE BIOMARKER
Nahuel Omar Carrizo, Patricio Chrem-Méndez, Ismael
Calandri, Horacio Martinetto, Jorge Campos, Lucia Pertier-
ra, Maria Julieta Russo, Ricardo Allegri, Gustavo Sevlever,
Ezequiel I. Surace

Fundacion para la Lucha contra las Enfermedades Neu-
rologicas de la Infancia

Core biomarkers: amyloid beta 1-42 (AB42), total tau and phos-
pho-tau have been included in the most recent diagnostic guidelines
for Alzheimer’s disease. New biomarkers are being intensively stud-
ied to improve diagnostic accuracy. Here, we have investigated cer-
ebrospinal fluid amyloid beta 1-43 (AB43) in a group of patients with
Dementia of Alzheimer’s Type (DAT, n=10), Mild Cognitive Impair-
ment (MCI, n=7) and 9 non-demented controls, using a commercial-
ly available ELISA kit. CSF AB43 levels were significantly decreased
in DAT and MCI patients compared to controls (ANNOVA p=0.0484).
Comparison of AB43 with the established biomarker AB42 revealed
that both performed comparably well when analyzing receiver op-
erating characteristic (ROC) curves between controls and DAT pa-
tients (area under the curve for AB43= 0.9222 vs AUC=0.9000 for
AB42). Our results suggest that both biomarkers could be equally
used as part of the diagnostic algorithm in Alzheimer’s disease.

Keywords: alzheimer’s disease, biomarker, diagnosis, amyloid
beta

(543) ATROGLIAL MGLU3R FUNCTIONS IN AGING
ASTROCYTES AND HIPPOCAMPUS IN A MODEL OF
ALZHEIMER DISEASE
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Juan Turati (1), Delia Ramirez (1), Lila Cariniglia (1), Julieta
Saba (1), Carla Caruso (1), Juan Beauquis (2), Flavia Sara-
via (2), Daniela Durand (1), Mercedes Lasaga (1)

(1) INBIOMED, UBA-CONICET, Facultad de Medicina UBA.
(2) IBYME. CONICET.

Our laboratory recently showed that metabotropic glutamate re-
ceptors (MGIu3R) in astrocytes presents a strong neuroprotective
action against different inflammatory agents like NO and AB. Phys-
iological cerebral aging is characterized by an increase in oxidative
stress, neuroinflammation, which among others alterations compro-
mise cognitive functions. As an in vitro aging model, we developed
primary astrocytes cultures of 3 weeks (3w) and 9 weeks (9w), treat-
ing them with the mGIu3R agonist LY379268 (LY), 0.01pM/24hr. We
found that the cells reach a senescence state at 9w (B-Galactosi-
dase assay). Furthermore, we observed decreased cell viability at
9w, MTT assay. We also observed an important decrease of SOD
activity comparing 9w astrocytes to 3w, while LY treatment induced
a significant (p<0.05) increase of SOD activity in 9w astrocytes. In-
tracellular and extracellular Glutathione (GSH), show a significant
increase comparing 9w to 3w non-treated astrocytes (p<0.01 and
p<0.05). GSH production was not modified by LY. No group shows
difference in ROS production. In order to characterize the expres-
sion profile of cognition-associated genes, we performed RT-gPCR
from hippocampus of wild-type (wt) and transgenic (Tg) PDAPP-J20
mice of 5, 9, 14 and 20 month (m) old. mGlu3 mRNA levels were
higher (p<0.01) in 9m-wt mice compared with 5m-wt mice and in
20m-Tg mice compared with 9m-Tg mice (p<0.05). We also found
a significant difference (p<0.05) between wt and Tg mice at 9m.
Serine Racemase (SR), D-Serine synthetic enzyme involved in
memory, shows lower expression in 14m-Tg mice than 5m-Tg mice
(p<0.01), we also found a significant difference (p<0.05) between
wt and Tg mice at 5m. This results show changes in the expression
of mGlu3 and SR during aging, whereas the expression pattern is
modified in Tg animals. Besides, mGlu3 during aging could modu-
late the oxidative stress by increasing SOD levels.

Keywords: astrocytes, mGIu3R, aging, LY379268.

(1742) THE ER-UNFOLDED PROTEIN RESPONSE MOD-
ULATES NEUROTOXICITY INDUCED BY DEMENTIA-AS-
SOCIATED AMYLOID PEPTIDES

Nadia Irina Bocai, Maria Silvina Marcora, Lautaro Francisco
Belfiori Carrasco, Laura Morelli, Corina lleana Garcia, Edu-
ardo Miguel Castafio

Fundacion Instituto Leloir- IBBA CONICET

Alzheimer’s disease (AD), the most common neurodegenerative
disorder and Familiar Danish Dementia (FDD), a rare autosomal
dominant disease, shares some features, including amyloid ac-
cumulation, ADan and AR respectively, progressive dementia and
presence of neurofibrillary tangles.

Growing evidences suggest that amyloid accumulation induc-
es ER stress in early stages of neurodegeneration. Disturbed ER
homeostasis engages an adaptive reaction known as the unfolded
protein response (UPR) that protects the cell against toxic misfolded
proteins.

IRE1 activation, the most conserved UPR branch, includes the
unconventional splicing of XBP1, a transcription factor that up-reg-
ulates genes related to protein folding (including BIP) and ER-me-
diated degradation.

In order to study the relation between UPR and amyloid peptides
neurotoxicity we used transgenic Drosophila melanogaster lines.

The neuronal expression of ADan caused impairment in climbing
ability in 3-day old flies, while in AB42 flies the impairment began
at 21 days as compared to BRI2-23, a non-amyloidogenic control
(ANOVA RM, p<0.05). To study UPR induction, we co-expressed
each peptide with XBP1-GFP and found a correlation with IRE1/
XBP1 activation and the onset of climbing dysfunction. In addition,
HSC3/Bip levels measured in 14 day-old flies by Western blot, were
higher in ADan than in AB42 (ANOVA p<0.05) These results indicate
that these amyloid peptides can induce early UPR activation that
correlate with the severity of their toxicity.

Modulation of XBP1 levels by down-regulation enhanced neu-
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rotoxicity and the accumulation of AB42, while overexpression re-
duced AB42 and improved geotaxis in old flies (ANOVA p<0.01). Our
results indicate that IRE1/XBP1 activation is neuroprotective and
enhances AB42 clearance. Further analyzes with ADan expressing
flies are being performed. Understading the role of UPR activation in
early stages of disease may help to develop new treatments to delay
the onset of dementia.
Keywords: Neurodegeneration, AB, Adan, Upr, Xbp1.

(413) ROLE OF APP/GO PROTEIN Gy COMPLEX SIGN-
ALING ON AR NEURODEGENERATION IN ALZHEIMER'S
DISEASE MODELS

Anahi Bignante (1), Nicolas Ponce (1), Florencia Heredia (1),
Juliana Musso (1), Maria Krawczyk (2), Julieta Millan (2),
Gustavo Pigino (1), Mariano Boccia (2), Alfredo Lorenzo (1)
INIMEC-CONICET. (2) Laboratorio de Neurofarmacologia
de los Procesos de Memoria, Céatedra de Farmacologia,
Facultad de Farmacia y Bioquimica, UBA.

Deposition of amyloid-B peptides (AB) causes neurodegeneration
in Alzheimer’s disease (AD). AB is generated by regulated proteol-
ysis of the amyloid precursor protein (APP). However, the involve-
ment of APP, beyond its role as source of AB, in the mechanism
of AB-induced degeneration remains elusive. Methods. FRET and
co-immunoprecipitation were performed in primary hippocampal
cultures and HEK293T in order to identify the effect of AB on APP
and Go interaction. The physiopathological relevance of APP and
Go signaling in AR neurodegeneration was determined by analyz-
ing neuronal dystrophy, tau phosphorylation and neuronal death in
primary hippocampal cultures and by assessment of memory per-
formance in the 3xTgAD mice using the novel object recognition
(NOR) test. Results. We found that toxic AB assemblies enhance
APP and Go interaction (p < 0.001). APP overexpression renders
hippocampal neurons vulnerable to AB-toxicity by a mechanism
that requires Go-GBy signaling and p38-MAPK activation (p<0.05).
We used gallein, a pharmacological inhibitor of GBy complex, to
demonstrate that the activation of Go protein GBy complex mediates
AB-induced p38-MAPK activation and neuronal degeneration (p <
0.001). In mature hippocampal cultures expressing endogenous
proteins, treatment with gallein and PD503208 reduced neuronal
degeneration, tau phosphorylation at the PHF-1 epitope induced by
toxic AR assemblies (p < 0.05). Gallein also inhibited AB-induced
synaptic loss in hippocampal cultures (p < 0.001). Finally, in the
3xTgAD mice, an AD model, acute application of gallein in dorsal
hippocampus restores memory performance in the NOR test (p <
0.05). Conclusions. Our data reveal that APP/Go-GBy complex is a
signaling hub potentially relevant for developing therapies for halt-
ing AB-degeneration and cognitive dysfunction in AD based on a
molecular disease mechanism. Keywords. Alzheimer, AB, APP, Go
protein, GBy complex, degeneration, tau phosphorylation, gallein,
p38 MAPK, 3xTg-AD.

(449) PHOSPHATIDIC ACID MEDIATES NEUROFILA-
MENT LOSS INDUCED BY a-SYNUCLEIN

Melisa Conde (1), Natalia Alza (2), Romina Uranga (1), Ga-
briela Salvador (1)

(1) INIBIBB-CONICET; Departamento de Biologia, Bioquimi-
ca y Farmacia-UNS. (2) INIBIBB-CONICET; Departamento
de Quimica-UNS.

In our laboratory, we have previously studied the role of phos-
pholipase-mediated signaling in different models of neuronal inju-
ry. In this work, our aim was to characterize the effect of wild type
a-synuclein (WT a-syn) overexpression on phospholipase D (PLD)
pathway in a human neuroblastoma cell line. Immunocytochemistry
showed a significant decrease in the neuronal marker neurofilament
(NF) expression and a rise in F-actin foci in WT a-syn cells com-
pared with control cells (pcDNA3) (p<0.001). Experiments of immu-
nocytochemistry and Western blot demonstrated a diminished PLD1
expression level in WT a-syn cells (p<0.001).

To elucidate the implication of PLD in NF expression, we treated
untransfected cells with PLD1 and PLD2 pharmacological inhibitors
(EVJ and APV, respectively). We observed a decrease in NF levels
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only upon EVJ treatment (p<0.001). To confirm the inhibitor effect,
we also tested PLD activity by using the transphosphatidylation as-
say as a phosphatidic acid (PA) production marker. We found that in
untransfected cells NF loss was related with PA produced by PLD1
(p<0.01). Moreover, WT a-syn cells treated with EVJ showed almost
complete abolishment of NF expression and increased foci of actin
polymerization in the cellular periphery (p<0.05; p<0.001).

Finally, we found that constitutively active eGFP-PLD1 expression
restores NF levels in WT a-syn cells but increases the apoptotic
marker cleaved caspase-3 (p<0.001). Our results lead us to con-
clude that the neuronal phenotype loss, characterized by NF dimi-
nution, could be a protective mechanism mediated by PA signaling.

Keywords: a-synuclein, neurofilament, phospholipase D1, neuro-
degeneration

(1022) EVALUATION OF GENES IMPLICATED IN NEU-
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(1)Centro de Investigaciones y Transferencia del Noroeste
de la Provincia de Buenos Aires (CIT NOBA) - Universidad
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y Técnicas (CONICET), Junin, Buenos Aires, Argentina, (3)
Universidad de Buenos Aires (UBA), Facultad de Medicina,
Primera Céatedra de Farmacologia, Argentina, Instituto de
Investigaciones Biomédicas (BIOMED) - Pontificia Univer-
sidad Catdlica Argentina (UCA) - Consejo Nacional de In-
vestigaciones Cientificas y Técnicas (CONICET), C.A.B.A,
Argentina.

Abstract: The hippocampus is a brain-structure related with learn-
ing and memory. Hippocampus is sensitive to the stress effects. In
previous reports, we found that chronic mild stress (CMS) model in-
duced cognitive deficit in mice. This was correlated with a decrease
in adult neurogenesis and Th1/Th2 balance in lymphocytes. We
also observed a decrease in neural nitric oxide synthase (nNOS)
activity and protein levels and an increase in endothelial nitric ox-
ide synthase (eNOS) in hippocampus of CMS mice. Moreover,
other authors related the genes G protein subunit alpha q (GNAQ),
cAMP responsive element binding protein (CREB) and glycogen
synthase kinase 3 beta (GSK-3p) with plasticity neuronal process
such as neurogenesis, neuronal differentiation, dendritic growth and
in several psychiatric disorders. All these genes are expressed in
lymphocytes. The aim of the present work was correlate the eNOS,
nNOS, GNAQ, CREB and GSK-3p genes expression in hippocam-
pus, lymph nodes and spleen with cognitive deficit in female BALB/c
mice exposed to CMS model. The spontaneous alternation percent-
age was evaluated by Y-maze. We found a poor performance in the
Y-maze in CMS mice respect to control mice (p<0.01). The mRNA
levels of the all genes were analyzed by gRT-PCR. The mRNA level
of eNOS (p<0.05), nNOS (p<0.05) and GNAQ (p<0.05) decrease
in hippocampus and nNOS (p<0.05) level decease in lymph nodes
of stressed mice respect to control. The GNAQ (p<0.05), GSK-3p
(p<0.01) and CREB (p<0.01) expression decrease in spleen of CMS
mice. The other genes did not show significant differences in the
studied tissues. These findings indicate the nNOS and GNAQ genes
could be potential peripheral markers of cognitive deficit. More stud-
ies are necessary to demonstrated this hypothesis.

Keywords: peripheral markers, neuronal plasticity genes, cognitive
deficit, chronic stress.
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RESUMENES DE LAS COMUNICACIONES

Alzheimer’s disease (AD) is the most common form of dementia.
Although the pathogenesis of AD remains cryptic, this pathology is
associated with an imbalance in the production and clearance of
amyloid-B protein (AB). AB deposition and neuroinflammation are
recognized hallmarks in AD, affecting mainly the brain cortex and
hippocampus, both in patients and animal models. The glycan-bind-
ing protein galectin-1 (Gal1) modulates several properties on im-
mune and endothelial cells in peripheral and central nervous system
compartments, where a neuroprotective role was proposed in ex-
perimental settings of autoimmune encephalomyelitis. Here, we ad-
ministered Gal1 or vehicle control (i.p. 9 injections of 100 ug/dose)
during 3 weeks to 12 months-old PDAPPJ20 transgenic mice, or
age-matched non-transgenic animals. The Gal1 treated group dis-
played a significantly improved cognitive response in the Novel Ob-
ject Location Recognition test (p<0.05). Amyloid+ area assessed by
Congo Red staining in the hippocampus was decreased by 53,5%
(p<0.05). In addition, labelling with the tomato lectin to identify the
microvasculature combined with immunofluorescence against amy-
loid (4G8) around vessels, revealed a strong reduction in perivascu-
lar-located deposits (p<0.05) but no changes in vascular morphol-
ogy. Moreover, we detected a trend of reduction of the perivascular
Aquaporin-4 protein in astrocytic endfeet in AD mice and a trend
towards recovery of water channel protein -crucial for clearance of
AB in the brain via lymphatic clearance and glial degradation, be-
sides modulation of the synaptic function -after Gal1 treatment. Ad-
ditional in vitro experiments employing endothelial and glial cells are
in progress to elucidate the mechanisms by which Gal1 controls the
integrity and function of the neurovascular unit in AD.

Palabras claves: Alzheimer’s Desease, Neurovascular unit, en-
dothelium, Galectin-1, amyloid-p

(447) LIPID DROPLETS AS AN EARLY MARKER OF
a-SYNUCLEIN-INDUCED NEURODEGENERATION
Natalia Alza (1), Melisa Conde (2), Paola Scodelaro Bilbao
(3), Gabriela Salvador (2)

(1) Dpto. Qca.-UNS; INIBIBB-CONICET. (2) Dpto. Biol,,
Biog. y Farm.-UNS; INIBIBB-CONICET. (3) Dpto. Biol., Biog.
y Farm.-UNS; INIBIBB-CONICET, CERZOS-CONICET.

Pathological accumulation of a-synuclein (a-syn), a cytosolic pro-
tein highly expressed in the central nervous system, is a hallmark
of Parkinson's disease. a-syn has the ability to bind lipids, although
its involvement in lipid metabolism remains unknown. In previous
work, we reported that the overexpression of A53T a-syn in dopa-
minergic neurons increased the cellular content of neutral lipids and
fatty acids (SAIB 2014-2015). The aim of the present study was to
characterize the role of a-syn in neuronal lipid metabolism. For this
purpose, we worked with a human neuroblastoma cell line, IMR-
32, that stably express the wild type form of a-syn (WT a-syn). We
observed an increase in triacylglycerides (TAG) and cholesterol
content in WT a-syn neurons when compared with control cells
(pcDNA3) (**p<0.01 and ***p<0.001, respectively). In consonance
with these findings, lipid droplets (LD) accumulation in WT a-syn
neurons was detected. Moreover, the number and the size of LD
in the presence of a-syn were increased when LD formation was
induced by oleic acid (300 y 600 pyM). Enhancers of a-syn toxicity
such as iron, manganese and bortezomib, which increased protein
aggregation, potentiated LD accumulation in WT a-syn neurons. Fi-
nally, the pharmacological inhibition of lipins (propranolol) reduced
the viability of WT a-syn neurons with respect to controls (**p<0.01),
thus suggesting that the blockage of TAG synthesis turned the neu-
rons more vulnerable to the presence of a-syn. Our results allow us
to conclude that neurons trigger the accumulation of LD as a neuro-
protective mechanism against a-syn, and that this novel mechanism
could be involved in the determination of neuronal fate. Sponsored
by FONCyT-CONICET-UNS.

Keywords: a-synuclein, lipid metabolism, lipid droplets, neurode-
generation.

(501) METABOTROPIC GLUTAMATE RECEPTOR 3 -
SAPPa: NOVEL PATHWAY IN CLASS-A SCAVENGER
RECEPTOR-MEDIATED B-AMYLOID CLEARANCE BY
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ASTROCYTES

Daniela Durand (1), Juan Turati (1), Lila Carniglia (1), Delia
Ramirez (1), Julieta Saba (1), Carla Caruso (1), Rommy Von
Bernhardi (2), Mercedes Lasaga (1)

(1) INBIOMED-Instituto de Investigaciones Biomédicas
UBA-CONICET, Facultad de Medicina, UBA. Paraguay
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Laboratorio de Neurociencia, Departamento de Neurologia,
Escuela de Medicina, Pontificia Universidad Catdlica de
Chile. Marcoleta 391, piso 1, Santiago de Chile, Chile.

Among metabotropic glutamate receptors (mGIuR), astroglial
mGiIu3R subtype has particularly shown a broad range of neuropro-
tective functions. Our previous results demonstrated that mGIlu3R
activation by the synthetic agonist LY379268 promotes non-amy-
loidogenic APP cleavage, thereby releasing sAPPa neuroprotective
fragment from astrocytes. Moreover, SAPPa mediates the antia-
poptotic effect of conditioned medium from LY379268-treated as-
trocytes (LY-ACM) against AR toxicity in hippocampal neurons. We
also showed that LY379268 increases AB uptake by astrocytes,
which parallels the reduction in co-cultured neuron death. In order
to elucidate the mechanism involved in AR uptake by astrocytes,
the present study shows that LY-ACM increased HilLyte Fluor-AB,, .
uptake by naive astrocytes (p<0.05) and that sAPPa depletion from
LY-ACM blocked this effect. Accordingly, recombinant sAPPa (1
nM) also increased AB uptake (p<0.01). Since LY379268 (0.1 uM)
increased gene expression of class-A scavenger receptor (SR-A)
in astrocytes (p<0.05), we determined whether SR-A mediates
mGilu3R-induced AR uptake by using astrocyte cultures derived from
SR-A knockout mice. We found that LY379268 as well as sAPPa
effects on AB uptake were abolished in SR-A-deficient astrocytes
(p<0.05), indicating the participation of this scavenger receptor in AR
phagocytosis by astrocytes. When AB was added to the wells con-
taining LY379268 or recombinant sAPPa in wild-type astrocytes, the
effect of SAPPa on AR uptake was abolished, whereas the effect of
LY379268 was decreased by over 40%, suggesting that remaining
sAPPa in the culture medium might interfere with AB binding to SR-
A. Our results shed light on a novel neuroprotective pathway that
not only prevents AB neurotoxicity but also promotes A clearance.

Keywords: astrocytes, mGIu3R, sAPPa, B-amyloid uptake, class-A
scavenger receptor

(898) PLATELETS BIOENERGETIC AS A POTENTIAL BI-
OMARKER FOR ALZHEIMER’S DISEASE

Eederico A. Presta (1), Pamela V. Martino Adami (1), Pablo
Galeano (1), Eduardo M. Castano (1), A. Claudio Cuello (2),
Laura Morelli (1)

(1) Fundacion Instituto Leloir 1IBBA (CONICET), (2) McGill
University, Canada.

Bioenergetic dysfunction has been suggested as an early event
and as a cause for synaptic deficiency and cognitive impairment in
Alzheimer disease (AD). It has been proposed that energy dysfunc-
tion can be dynamically tested in Platelets (PLTs). PLTs are good
candidates to find peripheral biomarkers for AD because may reflect
in periphery the inflammatory and oxidative stress that happens in
the brain. We aimed to perform a time-course analysis of PLTs iso-
lated from peripheral blood of control (CNT) and hemizygous McGill-
R-Thy1-APP transgenic (Tg+/-) rats, a well characterized model of
early AD. We used an extracelular flux analyzer (Seahorse XFp) and
2 different approaches: MitoStress (evaluates mitochondria func-
tionality) and GlycoStress (asseses glycolitic performance). Animals
(n= 3-6/group) from 3-12 month-old were anestethized, behead-
ed and blood (10 ml) recovered in sterile tubes containing Citrate
Buffer/Dextrose (pH 7.4). PLTs were isolated by sequential centrif-
ugation at room temperatura to avoid activation. Quantification was
performed by hematologic analyzer (Mindray 5800). 15x10° PLTs/
well were seeded in XFp Cell Culture MiniPlates and centrifuged
(15009/15 min), afterthat supernatant was removed and MitoStress
and GlycoStress performed. We set-up a method to evaluate mito-
chondrial activity in PLTs and are able to plot profiles to compare
CNT vs. Tg(+/-). By contrast to synaptosomes, PLTs do not have
spare respiratory capacity, it means that are not involved in process-
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es that requiere extra ATP when energy demand increases, such
as synaptic functionality and cognition. This result is in agreement
with the phisyological role of PLTs. Preliminary data show that bio-
energetic parameters of PLTs from 6 month-old Tg(+/-) are similar
to CNT. Our results are in the context of a transgenic model and
further validation is required in PLTs derived from blood of AD and
CNT subjects to determine the relevance of PLTs bioenergetic as a
peripheral biomarker for AD.

Keywords: Alzheimer; Platelets; Bioenergetic; Mitochondria; Gly-
colisis
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(1454) ACTIVATION OF THE GPR30 RECEPTOR INHIBITS
ALDOSTERONE-INDUCED CARDIAC HYPERTROPHY
Romina Di Mattia, Alejandro Aiello, Alejandro Orlowski
Centro de Investigaciones Cardiovasculares Dr. Horacio E.
Cingolani

GPRB30 was first described as a membrane orphan G protein-cou-
pled receptor. Later it was demonstrated that estrogen can act as a
receptor ligand. It has been reported that the activation of GPR30
is cardioprotective. The administration of its synthetic ligand G1
reduced the infarct size in ischemia-reperfusion, attenuated heart
failure and induced a decrease in perivascular fibrosis. The steroid
hormone aldosterone (Ald) plays a classic role acting through min-
eralocorticoid receptor (MR) and its activation on the cardiovascular
system generates cardiac hypertrophy, fibrosis and heart failure. It
has been recently proposed that certain non-genomic effects of Ald
are due to the activation of GPR30. However these results are in
contraposition with the beneficial effects of GPR30 activation. The
aim of this work was to evaluate the role of GPR30 activation in
a model of hypertrophy induced by Ald. We cultured neonatal rat
cardiomyocytes (NRCM) from 1-3 days Wistar rats and treated
them for 48 hours with Ald (10nM), G1 (1uM) or the combination
of both. Hypertrophy caused by Ald was attenuated by the co-treat-
ment with G1 (cellular area % respect to control,Control:1+0.07,n
=9;Ald:1.33+0.05*,n=8;Ald+G1:0.93+0.05,n=7;*p<0.05). We also
studied the expression of the hypertrophic marker BNP. We found
a significant increase in BNP expression in those cells treated with
Ald, which was abrogated by G1 co-treatment (BNP/GAPDH ex-
pression,Control:1+0.34,n=9; Ald:2.81+0.89*,n=6,Ald+G1:1.13+0.4
7,n=6;"p<0.05). To analyze the involvement of MR and GPR30 in
cardiac hypertrophy development, we transfected NRCM with siR-
NAs against them (siMR and siGPR30) during Ald treatment. We
obtained preliminaries results showing that Ald-induced hypertrophy
was prevented by siMR and not affected by siGPR30, indicating that
MR is responsible for Ald induced hypertrophy. Overall, the pres-
ent data indicate that the MR-dependent Ald-induced hypertrophy is
prevented by GPR30 activation by G1, suggesting the possibility of
considering this receptor a novel therapeutic target for the treatment
of this pathology.

Key Words: ALDOSTERONE, GPR30, MR, HYPERTROPHY

(1846) EFFECT OF CARVEDILOL OR LOSARTAN ON
BLOOD PRESSURE VARIABILITY AND ITS IMPACT ON
TARGET ORGAN DAMAGE IN SPONTANEOUSLY HY-
PERTENSIVE RATS

Luciano Parola (1), Yanina Alejandra Santander Plantamu-
ra (1), Facundo Martin Bertera (1), Julieta Sofia Del Mauro
(1), Martin Donato (2), Ricardo Gelpi (2), Ariel Héctor Polizio
(1,3), Marcela Moretton (4), Diego Andrés Chiappetta (4),
Carlos Alberto Taira (1), Christian Hocht (1)

(1) Universidad de Buenos Aires. Facultad de Farmacia y
Bioquimica. Catedra de Farmacologia. (2) Universidad de
Buenos Aires. Facultad de Medicina. Instituto de Fisiologia
Cardiovascular. (3) CONICET. (4) Universidad de Buenos
Aires. Facultad de Farmacia y Bioquimica. Catedra de Tec-
nologia Farmacéutica I.

The increase in blood pressure variability (BPV) has been estab-
lished as an independent risk factor for the development of target
organ damage in hypertensive patients. The aim was to evaluate
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the effects of the treatment of different antihypertensive agents on
central arterial pressure, BPV and target organ damage in sponta-
neously hypertensive rats (SHR). Male SHR (200-250 g) received
vehicle (n=6), carvedilol 15 mg/kg (n=6) or losartan 10 mg/kg (n=6)
for 8 weeks. A fourth group of Wistar rats were used as normoten-
sive control (n=6). At the end of the treatment, echocardiographic
evaluation, direct and indirect blood pressure (BP) and short-term
variability measurements were performed. Left ventricle was re-
moved to assess ventricular hypertrophy.

Chronic treatment with losartan, but not carvedilol, reduced indi-
rect systolic BP. Both carvedilol and losartan diminished its intra-
day fluctuation compared to SHR. Also, both drugs significantly de-
creased carotid SBP and its short-term variability. Left ventricular
mass was significantly reduced by chronic treatment with carvedilol
(2.70+0.04 mg/g; P<0.05 vs. vehicle) or losartan (2.70+0.08 mg/g;
P<0.05 vs. vehicle) when compared with SHR treated with vehicle
(8.51+0.19 mg/g). Echocardiographic evaluations revealed that
carvedilol or losartan revert diastolic anterior wall thickness, dias-
tolic posterior wall thickness, systolic posterior wall thickness and
isovolumic relaxation time. Chronic treatment with carvedilol, but not
losartan, normalized systolic posterior wall thickness. In conclusion,
both carvedilol and losartan are effective in the reduction of central
BP and its short-term variability in SHR, resulting in an attenuation
of ventricular hypertrophy evidenced by morphological and echocar-
diographic parameters.

Keywords: hypertension, carvedilol, losartan, echocardiography.

(1134) EFFECT OF CHRONIC TREATMENT WITH SILDE-
NAFIL ON CARDIAC HYPERTROPHY

Daiana Escudero (1), Gisel Diaz (1), Carolina Ciancio (1),
Andres Pinilla (1), Leandro Di Cianni (1), Enrique Portiansky
(2), Gustavo Perez (1)
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cio E. Cingolani, Facultad de Ciencias Médicas de La Plata
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ultad De Cs.Veterinarias - (UNLP) Universidad Nacional De
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Previously, we showed that myocardial Na*/H* exchanger (NHEL)
hyperactivity is responsible of cardiac hypertrophy (CH) develop-
ment in spontaneously hypertensive rats (SHR), also that the in-
creased in protein Kinase G (PKG) activity after phosphodiester-
ase-5A (PDES5A) inhibition (Sildenafil, “SIL”) inhibits NHE1. Current
study was aimed to evaluate the ability of chronic SIL treatment to
reverse hypertrophy. As an initial approach, H9C2 cells were treated
during 48hs with several doses of Angiotensin Il (Angll) to induce
growth (evaluated by measuring cell area in percent of control). A
dose of 10nM Angll was then selected. A significant increase in cell
area was detected after 24hs of Angll: 129+6 vs.100+5% (control),
n=4, effect that was larger after 48hs: 154+8%. Addition of SIL dur-
ing the last 24hs of Angll treatment promoted a significant dose-de-
pendent decrease in cell area: 126+5% (5uM), 114+4% (10uM). To
evaluate in vivo the effect of SIL on CH, 4-months old SHR rats
were chronically treated (3 months) with SIL (100mg/kg/day) orally
through drinking water (SHR+SIL) and compared to age-matched
untreated controls (SHR). SIL reduced CH (left ventricular weight
to body weight ratio: 2.69+0.04 vs. 2.52+0.05, p<0.05), myocar-
dial interstitial fibrosis (percentage of total collagen: 1.82+0.01%
vs. 1.38+0.01%, p<0.05) and myocardial stiffness (evaluated
by length-tension curves in isolated papillary muscles, p<0.05,
2-wayANOVA). In addition, a decreased NHEL activity, determined
by H* efflux at pH, 6.8 during the recovery from a transient acido-
sis, was detected in isolated papillary muscles from SHR+SIL group
(1.19+0.7 mM/min) compared to non-treated controls (4.19+0.8 mM/
min, p<0.05). In summary, chronic SIL treatment was able to reverse
either Angll-induced H9C2 cells growth or CH in SHR. The fact that
NHE1 activity was found depressed in SHR+SIL group suggests
that a PKG-induced exchanger inhibition would be responsible for
the antihypertrophic effect of SIL.

Key word: Sildenafil-NHE1-cardiac hypertrophy

(1132) EFFECTS OF BIOACCESSIBLE GARLIC COM-
POUNDS ON CULTURED VASCULAR SMOOTH MUSCLE
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CELLS FROM SPONTANEOUSLY HYPERTENSIVE RATS.
Carolina Torres Palazzolo (1), Analia Redondo (2), Isabel
Quesada (2), Alejandra Camargo (1), Claudia Castro (2)
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Abstract: Several studies have associated a moderate consump-
tion of garlic with improvements in health. The evidence suggests
that its medicinal activities are mainly due to the organosulfur com-
pounds (OSCs) content. Nevertheless, OSCs can have different
activities/potency on different cell lines or tissues. Moreover, after
garlic consumption, only the bioavailable compounds will have bi-
oefficacy. In this regard, previous works have identified only a few
OSCs in blood. In this work it is desired to evaluate the proliferation
and migration of vascular smooth muscle cells (SMCs), phenomena
that contribute to the remodeling of small arteries and complicate hy-
pertension. Three bioaccessible OSCs, allyl mercaptan (AM), S-allyl
cysteine (SAC) and 2-vinyl-4H-1,3-dithiin (2VD), were selected to
evaluate their effects on SMCs isolated from mesenteric arteries of
spontaneously hypertensive rats. Cell proliferation by MTT assay,
cell migration by scrape-wound migration assay and intracellular ox-
idative stress by fluorometric CM-H2DCFDA assay were evaluated
after cell exposure to OSCs expected quantities in plasma, 10 pg/L
of AM and 2VD and 50 pg/L of SAC. The MTT results showed that
2VD significantly decreased the rate of proliferation 20% compared
to the control. Migration assay showed that 2VD and AM reduced
significantly cell migration, around 30%. Concerning to the intracel-
lular ROS levels, the compounds showed different behaviors; while
AM and SAC behaved as intracellular antioxidants, 2VD showed
a slight tendency to increase the oxidative stress. In conclusion,
expected quantities of 2VD and AM in plasma, provided by garlic
intake, were able to inhibit the migration of SMCs of spontaneous-
ly hypertensive rats. These compounds could help to protect the
cardiovascular system from vascular remodeling produced by hy-
pertension. Further studies will be needed to elucidate their action
mechanisms and the role of its different antioxidant effects.

Keywords: Organosulfur compounds, garlic, hypertension, vascu-
lar remodeling.

(066) FEMALE MICE EXPOSED TO EARLY LIFE STRESS
DISPLAY ANGIOTENSIN II-DEPENDENT OBESITY-IN-
DUCED HYPERTENSION

Analia Loria

Previously, we have shown that female mice subjected to maternal
separation with early weaning (MSEW), a model of postnatal ne-
glect, display exacerbated diet-induced obesity and high blood pres-
sure (BP) compared with control mice. Female MSEW mice show
activated renin-angiotensin system, including increased plasma re-
nin activity and adipose tissue-derived angiotensinogen secretion.
This study tested the hypothesis that augmented obesity-induced
hypertension in female MSEW mice is Angll-dependent. Mouse
MSEW was achieved by repeated, daily separations from the dam
and weaned 4 days early. Normally reared controls (C) were weaned
at postnatal day 21. Each experimental group of female weanlings
was placed on high fat diet (HFD, 60% kcal from fat). After 18 weeks,
mice were implanted with radiotelemetry devices for BP measure-
ment. At week 20, average 24-hr systolic blood pressure (SBP) was
134+2 mmHg in MSEW mice and 126+2 mmHg in C (P<0.05). We
also determined the BP sensitivity to the acute administration of An-
gll (1, 10 and 50 ug/kg, s.c.). Angll-induced BP changes, assessed
by BP area under the curve, were similar between MSEW and C
mice at all doses (50 ug/kg dose:145+10 vs. 132+15 mmHgx30 min,
respectively). Chronic enalapril treatment (2.5 mg/kg/day, drink-
ing water) was conducted for 7 days. Enalapril reduced SBP 15+2
mmHg in MSEW mice but only 61 mmHg in C mice (p<0.05). The
BP response to acute Angll doses increased similarly in MSEW and
C enalapril-treated mice, (50 ug/kg: 200+13 vs. 207+22 mmHgx30
min, respectively). In addition, BP and HR responses to acute injec-
tions of mecamylamine (5 mg/kg), propranolol (5 mg/kg) or atropine
(1 mg/kg) were similar between untreated MSEW and C mice, sug-
gesting that exacerbated BP in female MSEW mice is independ-
ent of sympathetic or parasympathetic dysfunction. Taken together,
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these data provide evidence that increased BP in female MSEW
mice results from elevated circulating Angll rather than enhanced
Angll sensitivity.

Keywords: Early life stress, females, obesity, hypertension, Angi-
otensin I

(1635) HYPERPOLARIZING MECHANISMS AND EN-
DOTHELIN APPERANTLY INFLUENCE ANGIOTENSIN
Il RESPONSES ON AORTAS OF RATS SUBMITTED TO
ADJUVANT INDUCED ARTHRITIS (AIA)
Gabriela Palma Zochio Tozzato (1), Agnaldo Bruno Chies (2)
(1) Sao Paulo University State (UNESP), Institute of Bio-
sciences, Campus Botucatu, SP — Brazil. (2) Marilia Medical
School (FAMEMA), Laboratory of Pharmacology, Marilia, SP
— Brazil.

This study aimed to investigate the effects of adjuvant induced
arthritis (AIA) on the aorta responses of rat to angiotensin (Ang Il)
and acetylcholine (ACh). Moreover, to determine if these changes
may be influenced by a reduction of plasma testosterone. Male Wis-
tar rats were distributed in ORQ (orchiectomy), AIA, ORQ/AIA and
control. Twenty-one days after the onset of AIA aortic rings were
set up in organ bath. Values of pEC50 (Log of EC, ) and maximal
response (R, ;in grams), were compared by two-way ANOVA/Tuk-
ey - P<0,05. No changes of ACh or Ang Il responses were observed
due to AIA and/or ORQ, in aorta with or without endothelium. In the
presence of L-NAME, the Ang Il R__ in Control (0,44+0,09) was
higher (P<0,0001) than in AIA animals (0,13+0,03). A similar profile
of Ang Il responses between groups was observed in the presence
of 1400W, but without any statistical difference. In the presence of
L-NAME plus depolarizing krebs solution (KCI 60mmol/L) or BQ123,
the difference observed in the presence of only L-NAME were
no longer observed. In the presence of Apocinin, Ang Il R and
pEC,, were higher in the ORQ than in the ORQ/AIA group (R
0,27+0,06 and 0,09+0,02, respectively; P<0,0007; pECSO: 8,10+0,15
and 7.54+0,21, respectively; P<0,01). Neither AIA nor ORQ change
Ang Il responses whether endothelial mechanisms are present. The
inhibition of endothelial NO-related mechanisms stands out higher
Ang Il responses in control animals. This increase depends partially
on testosterone levels since it is smaller in ORQ animals. Howev-
er, this elevation of Ang Il responses that may be observed only
in absence of NO, can be blunted if hyperpolarizing mechanisms
and ETA receptors are blocked. It suggests a cooperation between
hyperpolarizing mechanisms and endothelin-1 to keep reduced the
Ang Il aorta responses in AlA animals.

(498) LOSARTAN IMPAIRS HEXACHLOROBENZENE-IN-
DUCED HYPERTENSION AND MODIFIES THE MECH-
ANO-ENERGETIC RESPONSE OF RAT HEARTS TO IS-
CHEMIA/REPERFUSION INJURY

Patricia Bonazzola (1), Giselle Romero Caimi (2), Maria
Inés Roson (1), Susana Gorzalczany (3), Cecilia Villa Et-
chegoyen (1), Laura Alvarez (2), Rocio Castilla (1)

(1) Instituto de investigaciones Cardiolégicas (ININCA)
UBA-CONICET. (2) Laboratorio de Efectos Biolégicos de
Contaminantes Ambientales, Dpto de Bioguimica Humana,
Facultad de Medicina, UBA. (3) Céatedra de Farmacologia,
Facultad de Farmacia y Bioquimica, UBA.

We have shown that the bio-accumulated organ chlorinade pes-
ticide hexachlorobenzene (HCB) produces hypertension (Hyp) in
rats, probably through an increase in arterial angiotensine Il receptor
1 (AT1) expression. Also we showed an increase in post ischemic
contractile recovery (PICR) and economy for contraction (Eco) in
isolated hearts from HCB-treated rats, a potential adaptative re-
sponse to pesticide-induced Hyp.

Here, we study the role of AT1 in HCB-induced Hyp by means of
AT1 antagonist Losartan (L) treatment, focusing on heart contractile
and energetic response to an ischemic insult.

Male Wistar rats were treated with 500 mg/kg HCB and with 30
mg/kg L for 45 days. Hearts were used for histological analysis or
mechanical and energy assays. To this end, simultaneous mechan-
ical and heat measurements were done in hearts arterially perfused
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at 37°C by Langendorff method, paced at 3 Hz, and exposed to 25
min ischemia followed by 45 min. reperfusion (R).

L prevented HCB-induced Hyp (110.5+8.2, vs 145.5+5.1 mmHg,
p<0.05).

Hearts from HCB-treated rats showed a decrease in resting pres-
sure (RP) during R (58.5+4.5 vs 89.2+6.3 mmHg, p<0.05). Neither L
nor L+HCB altered RP vs HCB alone (66.5+6.1, 65.33+10.0% for L
and L+HCB, respectively).

An improvement of PICR was observed in hearts from HCB- and
L-treated rats (46.2+6.0, 39.8+7.4, 18.8+2.3%, for HCB, L and C,
respectively, p<0.05 at 45 min of R). L+HCB prevented the HCB-in-
duced increase in PICR (20.2+6.1%, p<0.05 at 45 min of R).

HCB did not alter total heat production (Ht), while L and L+HCB
increased it (83.8+6.5, 79.5+5.6, 56.3+4.7% for L, L+HCB and C
respectively, p< 0.05).

HCB increased Eco during R (67.8+7.2 vs. 35.0+5.1%, p<0.05 at
45 min R) and neither L nor L+HCB maodified it.

Conclusion: L diminished HCB-induced Hyp. The impairment by L
of cardiac HCB-induced mechanic and energetic effects suggests
that HCB heart protection is a response to HCB-induced Hyp.

Keywords: Hexachlorobenzene, hypertension, Losartan, is-
chemia-reperfusion, cardiac energetic, dioxin-like

(1572) PRENATAL AND POSTNATAL ZINC DEFICIENCY
EXACERBATES THE CARDIOVASCULAR EFFECTS OF
ANGIOTENSIN II

Nicolds Esteban Ciancio Del Giudice (1), Natalia Gobetto
(1), Facundo Mendes Garrido (1), Melisa Saravia (1), So-
fia Bandiera (1), Damién Ariel Soria (1), Franklin Echeverria
Paredes (1), Agustina Castarion (1), Jorge Toblii (2), Rosana
Elesgaray (1), Carolina Caniffi (1), Analia Tomat (1), Cristina
Arranz (1)

(1) Céatedra de Fisiologia, Facultad de Farmacia y Bioquimi-
ca UBA, IQUIMEFA-CONICET. (2) Laboratorio Medicina Ex-
perimental, Hospital Aleman.

Zinc deficiency (ZD) programs cardiovascular alterations in male
rats.

Objective: To evaluate the cardiovascular effects of chronic infu-
sion with angiotensin Il (All) in male rats subjected to prenatal and
postnatal ZD.

Method:Wistar rats fed during pregnancy until weaning control
(C,30ppm) or zinc deficient (B,8ppm) diets. At weaning, C male off-
spring continued on C diet (CC) and B offspring received B or C
diets for 60 days (BB, BC). At 67 days of life, subcutaneous infusions
of All (65 ng/min/rat) or 0.9% NaCl were administered to animals
for 14 days using osmotic pumps (Model 2002,Alzet,Palo Alto,U-
SA). Systolic blood pressure (SBP;tail-cuff method,mmHg); cardi-
ac(C) and aortic(A) inflammatory markers (TNFa,IL-6;IHQ; %area
marked/total tissue area); perivascular collagen/lumen area(C/L)
and media/lumen area(M/L) of A and C arteries (sirius red staining)
were determined at 81 days. ANOVA, Bonferroni post-hoc test(n=6/
group,®p<0.05 vs CC,°p<0.05 vs BB,*p<0.05 vs BC)

Results: SBP(CC:120+3;CCAII:165+5%;BB:140+3%B-
BAII:188+6°%BC:137+1¢;BCAII:193+3¢)

InC

C/L(CC:1,37+0,20;CCAIlI:2,68+0,23%;BB:2,71+0,32¢;B-
BAII:2,30+0,66; BC:2,16+0,18%BCAIll:2,83+0,17)

TNFa(CC:3.7+0.9;CCAII:19.4+2.8%;BB:17.7+1.09;B-
BAII:22.2+1.0%;BC:19.6+0.9%;BCAII:22.7+1.07)

IL-6(CC:3.3+1.6;CCAII:18.1+1.7%,BB:17.3+1.8%;BBAII:21.0+1.4%;

BC:17.5+1.99;BCAII:20.5+1.37)

InA

M/L(CC:0,14+0,02;CCAII:0,28+0,02%;BB:0,23+0,01¢%;B-
BAII:0,39+0,03? BC:0,17+0,01;BCAII: 0,31+0,01%)

TNFa(CC:1.5+0.5;CCAIl:17.0£1.9%;BB:15.7+1.7%,B-
BAII:30.6+2.0% BC:15.4+1.6%;BCAII:31.2+2.3%)

IL-6(CC:2.1+£0.4;CCAII:22.3+2.2%;BB:20.8+1.6%;BBAII:31.7+1.7%;
BC:21.4+1.9%;BCAII:30.4+1.6%)

C:M/L, A:C/L: No differences.

Conclusion: ZD exacerbates All effects on SBP. All enhanced the
expression of inflammatory interleukins in C and A. This increase
was lower in BBAIl and BCAII animals due an exacerbated inflam-
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matory state without treatment with All. C arteries from BB and BC
showed increased C/L. In A, BB showed higher M/L. All increased
M/L in all groups.

Key words: zinc deficiency, angiotensin Il, cardiovascular system,
fetal and postnatal life

(1428) SEX DIFFERENCES IN BLOOD PRESSURE RE-
SPONSE TO CONTINUOUS ANG Il INFUSION: INVOLVE-
MENT OF SEX CHROMOSOME COMPLEMENT AND
HORMONAL EFFECTS

Florencia Dadam, Laura Vivas, Ximena E. Caeiro

Instituto de Investigacién Médica M. y M.Ferreyra, INI-
MEC-CONICET-Universidad Nacional de Cérdoba

Agrowing body of evidence demonstrate that the pressor response
to Angll is sexually dimorphic under physiological and pathophysio-
logical circumstances. But why do male and female show differenc-
es in rennin angiotensin system (RAS) activation and inhibition? Sex
steroids can induce organizational (long-lasting or permanent) effect
during critical periods of development but can also impart (tempo-
rary or reversible) activational effects. Furthermore, males and fe-
males also carry different sex chromosome complements (SCC:XY/
XX) and thus are influenced throughout life by different genomes.
Previous evidence demonstrates a modulating effect of SCC in RAS
receptor expression (at brain and renal levels), as well as in the
Angll sexually dimorphic bradycardic barroreflex and hypertensive
responses.

In the present study we evaluated the involvement of SCC and the
organizational hormonal effect on changes in mean arterial pres-
sure (MAP) in a 30 min Ang Il infusion protocol. We also analized in
a separate group of mice the activational estradiol effect. For this
purpose, we used gonadectomized mice of the “four core genotype”
model, in which the effect of gonadal sex and SCC is dissociated, al-
lowing comparisons of sexually dimorphic traits between XX and XY
females as well as in XX and XY males. For hormonal replacement
experiments gonadectomized mice were daily injected with B-estra-
diol (2ug/qg) for a 4 day period.

The statistical analysis indicated that XX-male-CON, XY-fe-
male-CON and XX-female-CON showed an increase MAP due
to Angll infusion, while no changes were observed in XY-males-
CON mice suggesting an interaction of SCC and organization-
al-sex factors {F(1.25)=7.93;p<0.01}. Furthermore, this increase
was reversed by the activational effect of B-estradiol (CON vs.E2
{F(1.59)=8.73;p<0.01}) in XY-female and XX-male E2 groups. Our
results thus suggest an interaction of SCC, organizational and acti-
vational R-estradiol effect on angiotensin mediated blood pressure
regulation

Keywords: Renin angiotensin system, Sex chomosome comple-
ment, [3-estradiol, Four core genotypes mouse model

Supported: FONCyT, ISN,SECyT,Mincyt-Cba,CONICET.

(1649) VALPROATE (VPA), A HISTONE DEACETYLASE
(HDAC) INHIBITOR, DECREASES FIBROSIS IN THE HY-
PERTROPHYC HEART OF SHR: TRH GENE EXPRES-
SION

Ludmila Peres Diaz (1), Maria Landa (1), Maia Aisicovich (1),
Mariano Schuman (1), Jorge Toblli (2), Silvia Garcia (1),
Carlos Jose Pirola (1)

National Scientific and Technical Research Council (CON-
ICET), University of Buenos Aires Laboratory of Molecular
Cardiology, -Institute of Medical Research (IDIM), Buenos
Aires, Argentina. (2) Laboratory of Experimental Medicine,
Hospital Aleman, Buenos Aires, Argentina.

Cardiac TRH induces hypertrophy (LVH) and fibrosis in normal
rats. Also, cardiac TRH system is overexpressed in SHR. It's known
that the histone deacetylase families, which modify the access of
transcription factors to DNA, affect cardiac hypertrophy in animal
models. As VPA is an inhibitor of HDACs and modulates gene ex-
pression through epigenetic alterations such as DNA methylation,
we hypothesized that inhibition of HDACs with VPA might attenuate
LVH and the fibrotic process in SHR by modulating cardiac TRH
gene expression. 7 w-old male SHR and WKY received VPA. Blood
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pressure (BP) was recorded; after 10w of treatment rats were euth-
anized and hearts obtained. BP, LVH index and cTRH expression
were increased in SHR vs WKY. VPA slightly attenuated (ANO-
VA,p<0.05) the higher BP (mmHg) seen in untreated SHR, without
effect in WKY (WKY= C:128+4 vs VPA:126+3 and SHR=C220+4
vs VPA201+4). Hypertrophic index (HW/BW*100) was reduced
(p<0.05) only in SHR (C:0.4516+0.02 vs VPA:0.3950+0.02). By
ecocardiography we found a (p<0.05) reduction in LVPWT(mm)
only in SHR (C:0.310+0.02 vs VPA:0.242+0.021). VPA normalizes
(p<0.05) the higher expression of BNP and type 3 collagen in the LV
of SHR indicating a strong reduction in fibrosis. This effect was con-
firmed by Masson’s Trichrome and Sirius Red stainings (p<0.01).
The higher TRH mRNA in SHR heart was reduce in the SHR+VPA
to values similar to WKY (WKY,C:0.61+0.7vs VPA:0.41+0.97;
SHR,C:5.72+0.9 vs VPA:0.61+0.9, p<0.05). Decreased TRH level
by IHQ induced by HDAC inhibition confirms this result. Offspring
born from VPA-treated parents with a 2-weeks washout period be-
fore mating, and which did not receive VPA ever, had a reduction
of hypertrophy, fibrosis and cardiacTRH expression showing trans-
generational inheritance. We described for the first time that VPA
reduces fibrosis in an independent manner of LVH, effects inherited
by the next generation. Our results strongly suggest that epigenetic
TRH modulation may play a role.
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(772) AGING-ASSOCIATED INFLAMMATION IN TESTES
OF SYRIAN HAMSTERS

Paula Valchi (1, 2), Ricardo Sadl Calandra (1), Ménica Bea-
triz Frungieri (1, 2), Maria Eugenia Matzkin (1, 3)

(1) Instituto de Biologia y Medicina Experimental, Buenos
Aires, (2) Facultad de Ciencias Exactas y Naturales, UBA,
Buenos Aires, (3) Departamento de Bioquimica Humana,
Facultad de Medicina, UBA, Buenos Aires.

Abstract: Aging constitutes a universal, multi-factorial, progres-
sive and irreversible process. Although the aging process may vary
among different tissues, it is usually associated to a chronic inflam-
matory condition. Relevant to male reproductive aging, we have
previously shown an inverse association between longevity and tes-
ticular pro-inflammatory state in mouse models with delayed (Ames
dwarf Prop1” and growth hormone releasing hormone-knockout
mice) or accelerated (growth hormone-transgenic mice) aging.

In this study, we analyzed testicular aging in a physiological animal
model. To this aim, testes from young adults (5m: 5 months) and
aged Syrian hamsters (20m-22m: 20-22 months) were used.

Immunohistochemical studies confirmed an aged-related signifi-
cant increase in total numbers of Ibal-immunoreactive testicular
macrophages (MAC) in which interstitial MACs solely account-
ed for the rise (Total testicular MAC/mm?, 5m: 66.28+6.67?; 20m:
110.00+10.00°; 22m: 120.50+14.50°; Mean+SEM, p<0.05). Testic-
ular mRNA expression of cytokine IL1B, one of the main secretory
products of MACs during inflammation, was found to be significant-
ly higher in aged testes (5m: 1.00+0.05%;, 20m: 11.29+2.58°; 22m:
16.56+1.80° p<0.05). Moreover, mRNA expression of cyclooxy-
genase 2 (COX2), a key enzyme in prostaglandin synthesis and a
clear marker of inflammation, was also induced in an aged-depend-
ent manner (5m: 1.00+0.16?; 20m: 4.74+1.04° 22m: 3.47+0.96";
p<0.05). A similar tendency was seen when testicular protein levels
of IL1B8 and COX2 were evaluated.

Collectively these data suggest the development of a pro-inflam-
matory profile during physiological reproductive aging in the hamster
testis.

Keywords: testis, aging, inflammation, COX2, IL18

(508) ENZYMES INVOLVED IN THE BIOSYNTHESIS OF
THE VERY-LONG-CHAIN POLYUNSATURATED FATTY
ACIDS OF RAT SPERMATOGENIC CELL SPHINGOLIP-
IDS
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(INIBIBB, CONICET-UNS). (2) Universidad Nacional del Sur

119

(UNS).

The sphingolipids (SL) of rodent germ cells contain very-long-
chain polyunsaturated fatty acids (V), in nonhydroxy (n-V) and 2-hy-
droxy (h-V) forms, whose biosynthesis requires the expression of
several elongases (Elovl) and a fatty acid 2-hydroxylase (Fa2h). Our
objective was to characterize the expression of these enzymes as a
function of postnatal development and germ cell differentiation. We
employed gPCR for mRNA levels, Western blot and immunofluo-
rescence for protein expression, and [*H]-labeled precursors for en-
zyme activity. Elovl4, involved in C,-C,, fatty acid biosynthesis, was
expressed at the mRNA, but not at the protein level, at early prepu-
beral ages. Such mRNA was a product of Sertoli cells. Elovi4 mRNA
and protein were both produced by germ cells. In agreement with
the relative abundance of n-V in their SL, the Elovl4 enzymatic ac-
tivity was higher in the premeiotic pachytene spermatocytes than in
postmeiotic round and late spermatids (p<0.05), and was negligible
in Sertoli cells. By contrast to Elovi4 mRNA, that of Fa2h was absent
from Sertoli cells and from prepuberal testes (p<0.05). Fa2h mRNA
and protein were detectable only in concomitance with the appear-
ance of spermatids, the sperm precursors whose SL are the richest
in h-V. Consistently, selective depletion of germ (but not Sertoli) cells
from adult rat testes by exposures to mild hyperthermia reduced the
mMRNA levels of Fa2h to a much larger extent (p<0.001) than that of
Elovl4. Among germ cells of adult testes, Elovl4 protein content was
high in spermatocytes and late spermatids, while Fa2h was mostly
expressed in the latter, residual bodies and spermatozoa. By using
inhibitors of specific steps of the SL biosynthetic route, germ cells
in culture showed ability to de novo synthesize SL containing n-V
and h-V. Our results underscore the presence of a developmentally
programmed and a cell-specific regulation of the Elovl4 and Fa2h
expression and activity as germ cell differentiation proceeds.

Keywords: spermatogenic cells, sphingolipids, very-long-chain
PUFA

(1600) NONYLPHENOL INDUCES CYTOSKELETAL
CHANGES AND RELEASE OF PROINFLAMMATORY ME-
DIATORS IN RAT SERTOLI CELLS IN VITRO

Ana Sofia Vallés (1), Rodrigo Godoy Sepulveda (2), Gerar-
do Martin Oresti (1), Ricardo D. Moreno (3), Marta Isabel
Aveldario (1), Juan G Reyes (2)

(1) Instituto de Investigaciones Biogquimicas de Bahia Blanca
(INIBIBB), Bahia Blanca, Argentina. (2) Instituto de Quimica,
Pontificia Universidad Catdlica de Valparaiso, Valparaiso,
Chile. (3) Departamento de Fisiologia, Pontificia Universidad
Catolica de Chile, Santiago, Chile.

Nonylphenol (NP), an alkylphenol present in plasticizers, is an en-
docrine disrupting chemical that is potentially dangerous for male
reproduction in mammals including man. Because Sertoli cells (SC)
provide structural and metabolic support to germ cells, in this study
the hypothesis that exposures of SC to NP affect their metabolic
functions and the production of bioactive molecules was evaluat-
ed. Primary cultures of SC were preincubated with [*H]arachidonic
acid (AA) to label their lipids and then were treated with NP. The NP
exposures resulted in increased concentrations of free AA in cells
and medium, indicating that such AA was released from [*H]-labe-
led lipids (p<0.01). This lipid was mostly phosphatidylinositol, acted
upon after activation of a protein kinase A (PKA)/cytoplasmic phos-
pholipase A2 (cPLA2). In NP-exposed SC, an increase of diacylg-
lycerols (DAG) also took place in both, cells and medium (p<0.01).
Part of such DAG may have served as second messengers, since
NP-increased DAG were associated with an augmented production
of PGE2 and expression (mMRNA) of COX2. Since the network of
vimentin intermediate filaments is important for intracellular lipid
transport, the effects of NP on the structure of this network in rela-
tion to the formation of cytoplasmic lipid droplets (LD) was studied.
In NP-treated SC, the vimentin network was redistributed and the
LD size was increased. The NP-dependent cytoskeletal redistribu-
tion was prevented by preincubation with H89, a PKA inhibitor. The
formation of large LD was prevented by preincubation with either
H89 or MEP, a PLA2 inhibitor, suggesting the participation of PKA
and cPLA2 in LD biogenesis. We conclude that NP is involved in
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activating the proinflammatory pathway in SC, by providing the AA
that is necessary for prostaglandin synthesis via PKA/PLA2 on the
one hand, and by generating the DAG that is required as cofactor
of the PKC-mediated activation of the NF- kB/Cox-2 inflammatory
pathway on the other.

Keywords: endocrine disruptors; (in)fertility; proinflammatory me-
diators; COX2

(389) PARTICIPATION OF SIRT1 IN THE REGULATION OF
SERTOLI CELL PROLIFERATION

Agostina Gorga, Gustavo Rindone, Mariana Regueira, Elia-
na Pellizzari, Maria Del Carmen Camberos, Maria Fernanda
Riera, Maria Noel Galardo, Silvina Beatriz Meroni

Centro de Investigaciones Endocrinolégicas “Dr. César
Bergada” (CEDIE) - CONICET - FEI - Division de Endocri-
nologia, Hospital de Nifios “Ricardo Gutiérrez”

Abstract: Sertoli cells (SC) provide the structural and nutritional
support for germ cell development. Considering that each SC is
able to support a limited number of germ cells, the final number of
SC reached during the proliferative periods determines sperm pro-
duction capacity in adulthood. In the rat, SC proliferate during fetal
and neonatal periods and it is well known that FSH is the major SC
mitogen; however, little is known about the mechanisms involved
in the detention of SC proliferation, essential for the formation of
blood-testis barrier and SC differentiation. Sirtuins (SIRT1-7) belong
to a cellular energy sensor family of NAD*-dependent enzymes with
deacetylase activity. SIRT1, the most studied member, plays an
important role in several processes ranging from cell cycle regula-
tion to energy homeostasis. The aim of this work was to investigate
whether SIRT1 activation participates in the cessation of SC prolifer-
ation. Mitotically active SC obtained from 8-day old rats were main-
tained under basal (B) conditions or stimulated with FSH 100 ng/ml
in the absence or presence of Resveratrol (RSV, 50uM) a polyphe-
nol that increases SIRT1 activity. BrdU incorporation and the expres-
sion of cyclins D and p21 and p27 (cell cycle inhibitors) by RT-gPCR
were evaluated. Results are expressed as mean+SD (n=3, different
letters indicate statistically significant differences, P<0.05). RSV
decreased BrdU incorporation under basal and FSH-stimulated
cultures (B: 10.9+1.9%, RSV: 3.1+1.3°, FSH: 21.4+3.2°, FSH+RSV:
2.1+2.3 %BrdU-positive cells) and inhibited the FSH effect on cy-
clin D1 and cyclin D2 expression. In addition, RSV increased p21
and p27 mRNA levels (p21: RSV: 3.3+1.17; p27: RSV: 1.9+0.3; fold
stimulation vs B, *P<0.05). Altogether, these results suggest that
SIRT1 activation may be involved in the cessation of SC proliferation
through the regulation of cyclins and cell cycle inhibitors expression.

Keywords: Sertoli, proliferation, Sirt1, resveratrol

(1079) PEDF (PIGMENT EPITHELIUM DERIVED FACTOR)
EXPRESION IN MEPC5 CELLS (MOUSE) AND IN MALE
REPRODUCTIVE TRACT (WISTAR RATS) UNDER AN-
DROGEN REGULATION

Maria Inés Conte, Maria de los Angeles Monclus, Miguel
Walter Fornes

IHEM - Conicet - UNCuyo

Abstract: Pigment epithelium-derived factor (PEDF) expression
has been described in many organs as showing neurotrophic, an-
ti-angiogenic, anti-apoptotic, anti-inflammatory, anti-oxidant and
pro-cell survival properties. However, references to its activity in
the male reproductive system are scarce, except in prostate cancer
and the regulation of sperm conjugation in rat epididymis. We aimed
to characterize the expression of PEDF in MEPC5 cells (mouse
epididymal proximal caput cells) and in the male reproductive tract
of Wistar rats and explore their hormonal regulation. We found that
PEDF is expressed in MEPC5 by Immunofluorescence and over the
epididymis, prostate and seminal vesicles by immunohistochemis-
try, but notably not in the testes. These results agree with those ob-
tain by semi cuantitative RT-PCR. Androgen dependence of PEDF
expression was evaluated by flutamide administration during 15
days to Wistar Rats. PEDF expression diminished along the male
reproductive tract. This decreased expression was reversed after
30 days without flutamide administration. The epididymis is an es-
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sential organ in sperm maturation-storage. The role of PEDF in this
physiological process has not been fully elucidated. But considering
that in other systems PEDF has anti-apoptotic, anti-oxidants and
pro-cell survival properties, its expression along the epididymis may
be related to the protection of spermatozoa while they are stored.

Keywords: PEDF, male reproductive tract, MEPC5 cells, andro-
gens.

(162) POSSIBLE ROL OF TESTICULAR TRANSFERRIN
IN THE HOMEOSTASIS OF SEMINAL IRON

Adriana Silvia Brufman (1), Maria Bucci Mufioz (1), Evan-
gelina Vallejos (2), José Francisco Moreno (1), Nidia Mabel
Abraham (1)

(1) Universidad Nacional de Rosario. Facultad de Ciencias
Bioguimicas y Farmacéuticas. (2) Universidad de Morén. Li-
cenciatura en Genética.

Testicular Transferrin (TTf) is a glycoprotein secreted by Sértoli
cells and it is involved in the transport of iron to developing germ
cells. Iron homeostasis is defined by mechanisms in which the intra-
cellular concentration of this metal is maintained at adequate levels
for cellular requirement but nothing enough to cause toxic effects.
The study of DNA and sperm membrane (SM) plays a fundamen-
tal role in seminal evaluation. The aim of the present work is to in-
vestigate whether there is relationship between TTf levels and SM
integrity and sperm DNA. Twenty semen samples were studied: 5
fertile controls (according to WHO 2010) and 15 from patients with
different andrological pathologies. The variables studied were: Con-
centration of TTf versus % of spermatozoa with altered membrane
and Concentration of TTf versus DNA integrity, among which the
Pearson Correlation Coefficient was applied. The integrity of SM
was evaluated by the Hypoosmotic Test (HOST). DNA integrity was
assessed by the Acridine Orange Test (AOT). Determination of TTf
levels was performed using the Radial Immunodiffusion method
adapted for low concentration developed by our group. The rela-
tionships were as follows: 1) a high degree of negative association
(r =-0.91) was observed between TTf Concentration (mg / dL) and
SM Integrity alterations (p <0.05). 2) no significant association was
observed (r = 0.03) when studying the relationship between TTf con-
centration (mg / dL) and DNA integrity (p = 0.48). We conclude from
these results that the low levels of TTf are associated with the loss
of the integrity of the SM affecting its functionality while not with the
integrity of DNA. The possible role of TTf as an antioxidant protein
and its stabilizing function of the sperm membrane is postulated. It
is necessary to analyze a great number of samples, to incorporate
other techniques for the study of DNA and to study other functional
parameters of semen and its relation with TTf.

Keywords: Transferrin, Seminal plasma, Radial Immunodifussion
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GENS IN THE REGULATION OF ALDH1A1 IN SERTOLI
CELLS

Nadia Edelsztein (1,2), Chun-Wei Feng (3), Helena Schtein-
gart (1), Rodolfo Rey (1, 4), Josephine Bowles (3)

Centro de Investigaciones Endocrinolégicas Dr. César Ber-
gada (CEDIE) - CONICET - FEI, Division de Endocrinologia,
Hospital de Nifios Ricardo Gutiérrez. Buenos Aires, Argenti-
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Medicina, Universidad de Buenos Aires. Buenos Aires, Ar-
gentina.

The onset of spermatogenesis is androgen-dependant. Because
germ cells do not express the androgen receptor (AR), Sertoli cells
are believed to transduce testosterone (T) signals to them. This can
only happen once AR expression in Sertoli cells begins around day
4. Expression of Aldhlal, a retinoic acid (RA) synthesizing enzyme,
is detectable by at least day 5 in Sertoli cells. RA induces expression
of Stra8, which is associated with spermatogonial differentiation and
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meiotic onset. In the Aldhlal-null mouse testis, Stra8 expression
during the first wave of spermatogenesis is delayed. We hypoth-
esise that androgens trigger the first wave of spermatogenesis by
inducing the expression of ALDH1AL1 in Sertoli cells of the pre-pu-
bertal testis.

TM4 cells were treated with T (10 M) or vehicle and Aldhlal ex-
pression was evaluated by qRT-PCR (AACt method, one sample
t-test against 100% control, n=3 to 6). Aldhlal was upregulated by
a 1 h (P=0.013), 2 h (P=0.009), 4 h (P=0.018) or 8 h (P=0.036)
treatment and was expressed at four-fold baseline levels (P=0.031)
after 24 h. Treatment with the antiandrogen Bicalutamide reversed
this upregulation. Bioinformatic analysis showed two putative andro-
gen response elements upstream of the transcription start site and
two within intron 1 of the Aldhlal gene. Preliminary immunofluores-
cence results from pre-pubertal testis of RARE-lacZ reporter mice
show co-localization of STRA8 and B-galactosidase (evidence for
RA action) and weak expression of the AR in some Sertoli cell nuclei
starting at 2 days. We conclude that androgens induce upregula-
tion of Aldhlal acting through the AR and that Aldhlal upregulation
might occur by both genomic and non-genomic mechanisms. Thus,
testosterone may be important not just for the maintenance but also
for the onset of spermatogenesis, acting via upregulation of ALD-
H1A1 in Sertoli cells.

Keywords: Aldhlal, Sertoli cell, androgens, spermatogenesis
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triz Meroni
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Abstract: Sertoli cells (SC) are necessary to provide an adequate
and protected environment for germ cell development. Studies
of SC glucose metabolism have shown that SC actively metabo-
lize glucose but that the vast majority is converted to lactate that
represents the preferential energy substrate for germ cells. In this
metabolic scenario, fatty acids (FA) have been demonstrated to be
needed to sustain SC energy status. The presence of numerous
lipid droplets (LD) is characteristic in SC and it is assumed that they
constitute the storage of these FA. In this context, we have demon-
strated that FSH —the master hormone in the regulation of SC phys-
iology— regulates LD content and the expression of the fatty acid
transporter FAT/CD36 and of proteins that regulates LD formation
and stability, PLIN1 and 2. On the other hand, we have also shown
that pharmacological activation of PPARY participates in the regula-
tion of lipid storage in this cell type, although the participation of this
transcription factor in hormonal regulation has not been analyzed
yet in SC. The aim of this study was to analyze the potencial par-
ticipation of PPARY in FSH regulation of the expression of proteins
involved in FA transport and storage. SC from 20-day old rats were
used. Cultures were treated with FSH (100 ng/ml) in presence or ab-
sence of a PPARYy antagonist (TO07; 50 yM). Results are expressed
as mean+SD, n=3, different letters indicate statistically significant
differences, p<0.05. PPARY antagonist inhibited FSH stimulation of
FAT/CD36 and PLIN1 expression (FAT: FSH: 3.2+02a; FSH+T007:
0.740.3b; PLIN1: FSH: 3.3+0.3a; FSH+T007: 0.3+0.2b fold-variation
vs basal) and did not modify FSH-stimulated PLIN2 mRNA levels.
These results suggest that in order to ensure the availability of FA
for SC energetic requirements, FSH regulates lipid storage, at least
in part, through PPARY activation.

Keywords: Sertoli, Lipid Storage, FSH, PPARYy.

(570) BENEFITS OF MELATONIN SUPPLEMENTATION IN
TESTES OF INFERTILE PATIENTS

Eugenia Riviere (1), Soledad Paola Rossi (1, 2), Claudio
Terradas (3, 4, 6), Gustavo Martinez (Fertilidad San Isidro,
Instituto Médico De Alta Complejidad), Roberto Ponzio (5),
Elisa Puigdomenech (6), Oscar Levalle (3), Ricardo Saul

121

Calandra (1), Maria Eugenia Matzkin (1, 7), Monica Beatriz
Frungieri (1, 8)

(1) Instituto de Biologia y Medicina Experimental. (2) De-
partamento de Bioquimica Humana, Facultad de Medicina,
UBA. (3) Divisiéon Endocrinologia, Hospital Durand, Facultad
de Medicina, UBA. (4) Fertilidad San Isidro, Instituto Médico
de Alta Complejidad. (5) Instituto de Investigaciones en Re-
produccién, Facultad de Medicina, UBA. (6) Instituto Médico
PREFER. (7) Departamento de Bioguimica Humana, Facul-
tad de Medicina, UBA. (8) Catedra de Quimica, Ciclo Basico
Comun, UBA.

Abstract: Melatonin (mel) regulates testicular function acting in-
directly through the hypothalamus/pituitary but also directly at the
gonads. We previously quantified mel concentrations in testicular bi-
opsies of patients suffering from hypospermatogenesis (H) or Sertoli
cell only (SCO) syndrome. We also found that mel testicular concen-
trations negatively correlate with the number of local macrophages
(MAC) and the gonadal expression of TNFa and IL1f.

This study attempted to evaluate the impact of oral mel supple-
mentation in infertile patients. Men presenting idiopathic infertility
and non-obstructive azoospermia without an infection process were
assessed and diagnosed by open testicular biopsy. Biopsies were
classified according to McLachlan et al. (Human Reprod. 2007).
From medical records data we identified a group of patients that
had been treated for sleeping disorders with a daily oral dose of 5
mg of mel.

In biopsies with H and SCO, testicular mel concentrations were
markedly diminished while the numbers of testicular CD68—immu-
noreactive MACs and toluidine blue positive mast cells (MCs) were
significantly increased compared with normal biopsies (p<0.05).

Mel consumption increased its own testicular levels (p<0.05) but
did not affect the amount of gonadal MCs. However, the number
of total (interstitial + tubular) CD68—-immunoreactive MACs in pa-
tients taking mel was significantly lower than those detected in in-
fertile patients and similar to those determined in normal biopsies
(Total testicular MACs/mm?, normal: 77,8+9,63%, SCO: 473,4+97,0°,
SCO+mel: 137,8+33,329, H: 178,6+11,1°¢, H+mel: 111,2+45,72;, Me-
dia+SEM; p<0.05). In addition, TNFa and IL13 mRNA expression
significantly increased in H and SCO compared to normal biopsies
(p<0.05). On the other hand, mel intake in infertile men brings TNFa
and IL1p mRNA expression closer to the normal range.

These results reveal that in infertile patients, mel intake is related
to a low-grade testicular inflammatory state.

Keywords: melatonin, testis, infertility, inflammation
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Testosterone acts through the androgen receptor (AR) in Sertoli
cells to induce their maturation and support spermatogenesis, but
the molecular and cellular mechanisms are still poorly understood.
We have previously demonstrated that, in the pre-pubertal Serto-
li cell line SMAT1, androgens exert a direct effect through the AR
on two genes associated with Sertoli cell maturation: Amh - by
inhibiting its expression — and Cyp26b1 — by upregulating its ex-
pression - (Edelsztein et al., SAIC 2015, 2016). Since the AR can
act through classical (genomic) or non-classical (non-genomic)
pathways, we sought to elucidate whether the effect of androgens
on Amh and Cyp26bl gene expression occur through the classi-
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cal, the non-classical or both pathways in Sertoli cells. SMAT1 cells
were co-transfected with expression vectors for mutant AR proteins
that selectively activate either the classical (ARA372-385) or the
non-classical (ARC562G) testosterone signaling pathway together
with Amh or Cyp26b1 promoter luciferase constructs. SMAT1 cells
were incubated with DHT (107M) or vehicle for 24 h. Results, ex-
pressed as percentage (mean+SEM), are compared against basal
activity (theoretical value: 100%) using a one sample t-test. Amh
expression was inhibited when the ARC562G construct was present
(62.9+7.864, P=0.042, n=3) but not after transfection of ARA372-
385 (82.58+11.63, P=0.273, n=3). Cyp26b1 expression was upreg-
ulated by the ARC562G construct (224.2+18.59, P=0.001, n=6) but
not by ARA372-385 (103.6+7.451, P=0.647, n=6). We conclude that
the non-classical pathway participates in the regulation of both Amh
and Cyp26b1 in SMAT1 cells, and could be involved in the matura-
tion of Sertoli cells around the onset of puberty.

Keywords: Amh, Cyp26bl, Sertoli cell, androgens, non-classical
pathway
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Reports about antioxidant effect on obesity are controversial. We
showed that N-acetylcysteine (NAC) inhibits cellular lipid accumu-
lation during 3T3-L1 adipocyte differentiation, through the inhibition
of adipogenic transcription factors expression, such as PPARy and,
MAPK phosphorylation (Soto el al, Redox Rep 2016). Objectives:
Here, we evaluated NAC effect on fully differentiated 3T3-L1 ad-
ipocytes (AC) and developed nanoparticles with NAC. Methods:
Assays were conducted using AC, different doses of NAC (0.01 to
5 mM) were added to culture media for 5 days and, we determined:
cellular content of triglycerides (Tg) and Oil-Red-O stained lipids
(ORO), NAC toxicity by MTT assay, PPARY protein expression by
western blot assay, mRNA levels of PPARYy and lipid protein per-
ilipin (Pl) by RT-qPCR analysis. NAC content in nanoparticles was
determined by Raggi method. Results: Treatments with 0.01 to 5
mM NAC were not toxic on AC. 5mM NAC treatment on AC (ACN)
elicited a 60% decrease in cellular Tg content (1.22+0.09 gTg/g pro-
tein [AC] vs 0.49+0.03 gTg/g protein [ACN], p<0.05). We evaluated
ORO content in ACN compared to AC, which is set to 100 (100+4
[AC] vs 80+2 [ACN] arbitrary units (AU), p< 0.05), mRNA levels of
PI (PI/ Rplp0:100+13 [AC] vs 72+9 [ACN] AU, p< 0.05) and, expres-
sion of PPARY protein (PPARY/GAPDH:100+6 [AC] vs 70+4 [ACN]
AU; p< 0.05) and mRNA (PPARY/Rplp0:100+7 [AC] vs 74+14 [ACN]
AU, p<0.05). We developed silica hollow nanoparticles (100nm di-
ameter, Nano) including 5mM NAC, as a better tool for NAC admin-
istration. We evaluated 5 different Nano preparations; our results
showed a maximum of 13.2% incorporation of the total NAC. Con-
clusions: 5 mM NAC treatment on AC produced an effectively de-
crease in Tg content, and 20-30% decrease in ORO, Pl and PPARy
cellular contents. These results suggest that NAC could inhibit new
lipid production in adipocytes. We also developed nanopatrticles with
NAC to use on AC.

Key words: adipocytes, antioxidant, obesity
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An Artificial Pancreas is a system by which a Continuous Subcu-
taneous Insulin Infusion (CSII) and a continuous glucose monitoring
(CGM) are connected by bluetooth to a smartphone in which a con-
trol algorithm is programmed. This software receives glucose values
and decides the insulin infusion rate to maintain normoglycaemia,
creating a closed loop (CL) system.

The first algorithm developed in Latin America -ARG Algorithm-
was tested in 5 adult patients with TIDM. ARG only required that
meals were announced to the system but did not need to be in-
formed of carbohydrates quantity.The Primary Outcome was to de-
termine the percentage of time in which the system was connected
and operating adequately. Secondary outcome measures were the
percentage of time in which patients achieved desirable glycemia
(70-180 mg/dl) and acceptable glycemia (180-250 mg/dl), as well as
number of nocturnal or severe hypoglycemia.

Patients completed a 3 days run in period in which they used a
sensor-augmented insulin pump in their everyday life. In order to
test the CL system, patients were admitted for 36 hours at the Hospi-
tal ltaliano de Buenos Aires, in which the first 21 hours were dedicat-
ed to calibrate the system and in the remaining 15 hours the system
automatically regulated blood glucose.

All 5 patients remained in CL in adequate operation for 99.6% for
15 hours. The mean percentages of time in CL with glycaemia be-
tween 70-250 mg/dl was 94.66% [83.81, 98.38]; between 70-180
mg/dl was 82.55% [69.88, 95.22]; <70 mg/dl was 4.11% [0.83,
17.95]; and <50 mg/dl was 0.22% [0.01, 3.47], all with IC 95%. One
mild nocturnal hypoglycemia occurred. No severe hypoglycemia oc-
curred. No serious adverse events were reported.

It is peremptory to empower patients with chronic diseases. Devel-
oping algorithms such as the ARG algorithm, with promising initial
results, contributes to this aim. However, further trials are needed to
establish the safety and efficacy of the ARG algorithm.

Key words: #AtrtificialPancreas; #Algorithm; #Sensor-augmented;
#Diabetes; #CSl|
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(1) CENEXA. (2) IMBICE.

Glucocorticoids (GC) have different effects on white adipose tis-
sue (WAT) and inhibit brown adipose tissue (BAT) thermogenesis;
however, whether GC affects browning or not remains unclear. Our
aim was to study the effect of chronic endogenous GC excess on
browning activity of epididymal WAT (eWAT) stromal vascular frac-
tion cells (SVFs) from 90 day-old, neonatally-treated, monosodium
L-glutamate (MSG) male S-D rats. MSG and litter-mate controls
(CTR) eWAT pads were dissected and processed for histological ap-
pearance and mRNA (gPCR) analysis. Then, isolated e WAT SVFs
were processed for gene expression analysis or cultured up to reach
confluence. Confluent cells were 3 day-differentiated with a classical
pro-browning cocktail. On differentiation day 8, cells were stimulat-
ed with 10uM forskolin (4 h) or not, and cell UCP1 mRNA levels
were quantified. Body weight and food intake were lower (p<0.05) in
MSG rats, although eWAT mass was higher (p<0.05) and contained
larger (p<0.01) adipocytes. Insulin, corticosterone (B), leptin and
triglyceride plasma levels were high (p<0.01) in MSG rats. Remark-
ably, MSG eWAT pads showed low (p<0.05) mineralocorticoid and
glucocorticoid receptor (MR and GR, respectively) gene expression
levels. Interestingly, beige adipocyte markers (Cidea and PRDM16)
