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PROGRAM

TUESDAY, November 8, 2022

12:30-16:30 REGISTRATION

17:00-17:30 OPENING CEREMONY
Eduardo A. Ceccarelli

SAIB President

Room “Sala Magna”

17:30-19:00 PLENARY LECTURE ALBERTO SOLS

Dra. Isabel Varela-Nieto

Instituto de Investigaciones Biomédicas “Alberto Sols” (csic-UAM), CIBERER-ISCIII,
Departamento de Fisiopatologia Endocrina y del Sistema Nervioso Universidad
Autébnoma de Madrid, Espana.

Insights into age-related hearing loss: oxidative stress and neuroinflammation
Chairperson.: Eduardo A. Ceccarelli

Room “Sala Magnha”

19:00-20:30 PLENARY LECTURE

Dr. Craig Roy

Biological and Biomedical Sciences (BBS), Department of Microbial Pathogenesis,
School of Medicine, Yale University, USA

Structural analysis of the Dot/lcm type IVB secretion machine

Chairperson.: Maria Isabel Colombo

Room “Sala Magna”

WELCOME COCKTAIL




WEDNESDAY, November 9, 2022

8:30-10:30 ORAL COMMUNICATIONS
Room “Sala Magna”. Microbiology.
Room “Sala Plumerillo”. Plants.

Room “Sala Horcones”. Lipids - Neurosciences.

10:30-11:00 COFFEE BREAK

11:00-12:30 PLENARY LECTURE

Dr. Ernesto Podesta

Instituto De Investigaciones Biomédicas — INBIOMED, Oficina De Coordinacion
Administrativa Houssay - OCA — HOUSSAY, CONICET UBA, Argentina

Specific cellular micro-environments to spatially or temporally requlates a biological
process. Foundation for new therapeutic targets

Chairperson. José Luis Bocco

Room “Sala Magnha”

12:30-14:30 FREE TIME FOR LUNCH

12:30 -14:00. ROUND TABLE. SURF YOUR CAREER

Room “Sala Magna”

Chairperson: Mariano Polo

Speakers: Paula Casati, Ana Laxalt, Belen Eilghoyen, Marisa Colombo, Luis
Mayorga



14:30-16:30 SIGNAL TRANSDUCTION SYMPOSIUM

Room “Sala Magnha”

Chairpersons. Graciela Boccaccio, Ricardo Biondi

Dr. Hernén Grecco

Departamento de Fisica, Facultad de Ciencias Exactas y Naturales, Universidad de
Buenos Aires, Argentina

Multiplexed imaging of caspase activation dynamics unravels the connectivity of the
apoptotic network

Dra. Maria Vera Ugalde

Department of Biochemistry Faculty of Medicine and Health Sciences McGill
University Canada.

Imaging single mRNA molecules to investigate neuronal protein homeostasis

Dr. Diego Presman

IFIBYNE — CONICET Departamento de Fisiologia, Biologia Molecular y Celular, FCEN-
UBA, Argentina

Chasing transcription factors one molecule at a time

Dr. José Badano

Laboratorio de Genética Molecular Humana Institut Pasteur de Montevideo, Uruguay
The BBS4-cilia axis in adjpogenesis: insights for obesity in Bardet-Biedl syndrome

14:30-16:30 PLANTS SYMPOSIUM|

Room “Sala Plumerillo”

Chairpersons. Nicolas M Cecchini, Elina Wechen

Dr. Gustavo Macintosh

Roy J. Carver Department of Biochemistry, Biophysics and Molecular Biology, lowa
State University, USA

Colonization strategies and defense responses in soybean-soybean aphid
interactions

Dr. Yariv Brotman

Department of Life Sciences, Ben Gurion University of the Negev, Beersheva, Israel
Mapping Crop Plants Metabolic Landscape by Untargeted Metabolomics at Different
Environmental Condiitions

Dra. Francisca Blanco



Centro de Biotecnologia Vegetal, Universidad Andrés Bello, Chile

Involvement of the cell wall and its dynamic in plant defense against aphids

14:30-16:30 YOUNG INVESTIGATORS SYMPOSIUM1

Room “Sala Horcones”

Chairpersons: Alejandra Mussi, Matias Asension Dies.

Dra. Maria Carla Martini

Instituto de Biotecnologia y Biologia Molecular. UNLP — CONICET

Loss of RNase J leads to multi-drug tolerance and accumulation of highly structured

MRNA fragments in Mycobacterium tuberculosis.

Dra. Laura Emilce Navas

Instituto de Agrobiotecnologia y Biologia Molecular (IABIMO)- INTA Castelar
Bacterial transformation of compounds derived from residual lignin into bioproducts”
Dr. Ariel Waisman

LIAN-CONICET, FLENI Escobar

The transcription factor Oct6 requlates the dissolution of the plurjpotent state by

inhibiting Nanog and inducing differentiation-associated transcription factors

16:30-17:00 COFFEE BREAK

17:00-19:00 POSTER SESSION
Central Hall

CB-15 to CB-30
PL-18 to PL-46
MI-16 to MI-31
BT-02 to BT-13
LI-01to LI-07
EN-04 to EN-07

19:00-20:30 PLENARY LECTURE HECTOR TORRES



Dr. Ana Belén Elgoyhen

INGEBI CONICET, Facultad de Medicing, Universidad de Buenos Aires, Argentina
Argentina in the Auditory Landscape: the Catalytic Force of the Instituto "Héctor N.
Torres”

Chairperson.: Gabriela A. Salvador

THURSDAY, November 10, 2022

8:30-10:30 ORAL COMMUNICATIONS
Room “Sala Magna”. Plants.
Room “Sala Plumerillo”. Microbiology.

Room “Sala Horcones”. Cellular Biology.

10:30-11:00 COFFEE BREAK

11:00-12:30 PLENARY LECTURE

Dr. Mario Feldman

Department of Molecular Microbiology, School of Medicine Washington University in
St Louis, USA

Dissecting the virulence strategies of the superbug Acinetobacter baumannii

Chairperson: Eduardo A. Ceccarelli
Room “Sala Magna”

12:30-14:30 FREE TIME FOR LUNCH

14:30-16:30 LIPIDS SYMPOSIUM
Chairpersons: Silvia Alejandra Belmonte, Gerardo Martin Oresti

Room “Sala Magna”



Dr. lvan Lopez Montero

Departamento de Quimica Fisica Facultad de Ciencias Quimicas Madrid Espania
Self-assembly of rotating ATP synthases in ljpid bilayers. A mechanical view

Dra. Dolores Busso

Centro de Investigaciéon e Innovacidén Biomédica, Universidad de los Andes, Chile
Implications of HDL cholesterol metabolism for oocyte biology and female fertility
Dr. Ernesto Ambroggio

Centro de Investigaciones en Quimica Biolégica de Cérdoba (CIQUIBIC) UNC,
Argentina

The interaction of viral structural proteins with oligonucleotides and membranes

14:30-16:30 MICROBIOLOGY SYMPOSIUM

Chairpersons.: Hebe Dionisi, Eleonora Campos

Room “Sala Plumerillo”

Dra. Rosalba Lagos

Facultad de Ciencias, Universidad de Chile, Chile

Antarctic Peninsula soils host a diverse microbiota with a variety of antibiotic
resistance genes

Dr. Fabricio Cassan

Instituto De Investigaciones Agrobiotecnoldgicas, INIJAB-CONICET, UNRC, Cérdoba,
Argentina

The importance of denitrification performed by rhizobia used as inoculants in South
America

Dra. Paulina Fermani

Instituto de Biologia de Organismos Marinos, IBIOMAR, CONICET, Puerto Madryn,
Chubut, Argentina.

Effects of climate change on aquatic systems and their microbial communities

14:30-16:30 YOUNG INVESTIGATORS SYMPOSIUM 2
Room “Sala Horcones”

Chairpersons: Carlos Garcia Mata ,Georgina Fabro.



Dr. Ariel Herrera-Vasquez

Centro de Biotecnologia Vegetal. Universidad Andrés Bello, Santiago - Chile.
The TGA transcription factors from clade Il negatively requlate the Salicylic Acid
accumulation in Arabidopsis”

Dr. Damidn Alejandro Cambiagno

Unidad de Estudios Agropecuarios (UDEA). Instituto Nacional de Tecnologia
Agropecuaria (CONICET — INTA)

Small RNAs modulating systemic plant defenses

Dra. Laura Evangelina Garcia

IBAM -CONICET-U.N.Cuyo

Low efficiency in the splicing of foreign mitochondrial genes in Lophophytum

16:30-17:00 COFFEE BREAK

17:00-19:00 POSTER SESSION
Central Hall

CB-31to CB-46
PL-47 to PL-75

MI-32 to MI-47
BT-14 to BT-25
ST-05 to ST-10
LI-08 to LI-16

19:00-19:15 Tribute to Hugo J. Maccioni: Carlos Argarafia

19:15-20:45 RANWEL CAPUTTO CONFERENCE

Dra. Alejandra del Carmen Alonso

Department of Biology and Center for Developmental Neuroscience, College of
Staten Island, and Biology Program, The Graduate Center, The City University of New
York, Staten Island, NY, USA

Tau induced neurodegeneration in Alzheimer disease: structural and other functions



Chairperson.: Marie Elena Alvarez

20:45-22:00 SAIB society meeting

FRIDAY, November 11, 2022

8:30-10:300 ORAL COMMUNICATIONS
Room “Sala Magna”. Cellular Biology.
Room “Sala Plumerillo”. Plants - Biotechnology.

Room “Sala Horcones”. Signal Transduction - Enzymes.

10:30-11:00 COFFEE BREAK

11:00-12:30 PLENARY LECTURE “CONO SUR"”

Dr. Rodrigo Gutierrez

Departamento de Genética Molecular y Microbiologia, Facultad de Ciencias
Bioldgicas Pontificia Universidad Catélica de Chile, Chile

Plant life at the extreme in the Atacama Desert

Chairperson.: Ana Maria Laxalt

12:30-14:30 FREE TIME FOR LUNCH

14:30-16:30 CELULAR BIOLOGY SYMPOSIUM

Room “Sala Magna”

Chairpersons.: Marisa Colombo, Pablo Aguilar

Dra. Gabriela Pagnussat

[IB-CONICET Universidad Nacional de Mar del Plata, Argentina



Homocastasterone biosynthesis in the female gametophyte is essential for early
embryogenesis in Arabidopsis

Dra. Luciana Balboa

Instituto de Medicina Experimental, IMEX, CONICET, Buenos Aires, Argentina
Targeting immunometabolism in host defense against Mycobacterium tuberculosis
Dra. Natalia de Miguel

Instituto Tecnolégico de Chascomus INTECH, Argentina

Role of extracellular vesicles in parasite: parasite communication in Trichomonas
vaginalis

Dra. Laura Delgui

IHEM-CONICET, UN Cuyo, Mendoza

Birnaviral Hijacking Of Endosomal Membranes

14:30-16:30 PLANTS SYMPOSIUMII

Room “Sala Plumerillo”

Chairpersons.: Maria Valeria Lara, Jose Estevez

Dr. Nir Sade

The George S. Wise Faculty of Life Sciences, Tel Aviv University, Israel

Setaria viridis plasma membrane aqgps contribute to root hydraulics and root to

shoot signaling of gas exchange
Dra. Daniela Sueldo
Department of Biology, Norwegian University of Science and Technology, Noruega

Role and suppression of plant extracellular enzymes during bacterial infection

14:30-16:30 SHORT PLENARY LECTURES SYMPOSIUM

Room “Sala Horcones”

Chairpersons: Anabella Lodeyro, Gerrman Rosano

Dra. Noelia Foresi

Instituto de Investigaciones Bioldgicas-CONICET, Facultad de Ciencias Exactas y

Naturales, UNMDP, Argentina



Novel role for nitric oxide and nitric oxide synthase in primary nitrogen metabolism in
photosynthetic organisms

Dr. Lisandro Otero

Instituto de Biotecnologia Ambiental y Salud Leloir (INBIAS). UNRC. Centro de
Redisefio e Ingenieria de Proteinas (CRIP). UNSAN, Argentina.

Long-range signaling mechanism of a bacteriophytochrome at the atomic leve/

Dr. Luciano Abriata

Protein Expression and Structure Facility, EPFL, Switzerland.

Towards Chemistry and Structural Biology in the Metaverse

16:30-17:00 COFFEE BREAK

17:00-19:00 POSTER SESSION
Central Hall

CB-47 to CB-65
PL-75 to PL-100
MI-48 to MI-63
ST-10 to ST-16
NS-03 to NS-07
SB-1and SB-2

19:00-20:30 PLENARY LECTURE

Dr. Maximiliano Gutierrez

The Francis Crick Institute, United Kingdom

Mycobacterium tuberculosis infection of host cells in space and time
Chairperson. Federico Sisti

Room “Sala Magna”

20:30-21:30 AWARDS PRESENTATION and CLOSING CEREMONY



ORAL COMMUNICATIONS- Wednesday, November 12+

Room “Sala Plumerillo”

PLANTS

Chairpersons: Matias D. Hartman, Anabella Lodeyro

8:30 PL-01
MBD1, MBD2, MBD3 and MBD4 proteins participate in abiotic stress responses

Giustozzj Marisol; Questa, Julia, Casati Paula

8:45 PL-02
Unravelling the contribution of mesophyll and bundle sheath chloroplasts to
increased stress tolerance

Demarchi, Mariana,; Arce, Rocio Cecilia; Campi, Mabel; Chan, Raquel Lia,; Carrillo,

Néstor, Lodeyro, Anabella Fernanda

9.00 PL-03
A complex interplay between the transcription factors AtHB23, AtPHL1 and
AtMYB68 fine tunes Arabidopsis lateral and primary root development and
adaptation to salinity

Spies FF, Perotti MF, Jo Cl, Hong JC, Chan RL

9:15 PL-04
Regulatory networks established by TCP and GLK transcription factors during
Arabidopsis seedling development

Alem, Antonela, Gonzalez, Daniel; Viola, Ivana

9:30 PL-05
An Oomycete effector alters plant immunity and development by manipulating

auxin signaling



Bogino, Maria Florencia, Wirthmueller, Lennart, Fabro, Georgina

9:45 PL-06
Identification of molecular mechanisms associated with increased yield caused
by mechanical treatment in Arabidopsis thaliana

Raminger, Lorena; Chan, Raquel; Cabello, Julieta.

10:00 PL-07
Mitochondrial genome recombination and repair in plant somatic hybrids

Gandini, Carolina Lia; Garcia, Laura Evangelina, Sanchez-Puerta, M. Virginia

Room “Sala Magna”

MICROBIOLOGY

Chairpersons: Maria Corvi — Laura Delgui

8:30 MI-01

The antifungal peptide SmAPal-21 derived from the a-core of plant defensin
DefSm2-D induces cell-wall stress, membrane permeabilization, peroxisome
biogenesis, oxidative stress and cell death in Fusarium graminearum conidia. Role
of His 19 in peptide internalization

Fernandez, Agustina;, Malbran, Ismael; Guzman, Fanny, Bakds Laura; Vairo Cavalli

Sandra

8:45 MI-02
Contrasting study among Trypanosomatids reveals conserved chromatin
organization around trans splicing-acceptor site

Zambrano Siri, Romina Trinidad, Beati, Paula; Smircich, Pablo; Alonso, Guillermo Daniel,

Ocampo, Josefina

9.00 MI-03



EVASION OF THE CELLULAR IMMUNE RESPONSE BY THE NS5 PROTEIN OF THE DENGUE
VIRUS. IMPACT ON THE PATHOGENESIS OF THE FOUR SEROTYPES FOR A RATIONAL
DESIGN OF TETRAVALENT VACCINES

Gonzalez Lopez Ledesma, Maria Mora, Costa Navarro, Guadalupe, Pallares, Horacio; De
Maio, Federico, Iglesias, Gabriel, Gebhard, Leopoldo, Paletta, Ana, Giraldo Giraldo,

Maria; Rajsbaum, Ricardo, Ceballos, Ana; Gamarnik, Andrea

9:15 MI-04
Analysis of histones epigenetic marks across the Giardia lamblia cell cycle
Diaz-Perez Luciano, Patolsky Rocio, Segovia Caterina, Touz Maria Carolina and Ropolo
Andrea

9:30 MI-05
Characterization of Cysteine-rich protein families of Giardia lamblia and their role
during antigenic variation

Molina, Cecilia Rita, Lujan Lucas Agustin, Rodriguez-Walker, Macarena, Saura Alicia,

Fernandez, Elmer; Lujan, Hugo Daniel.

9:45 MI-06
Antibodies to protozoan variable surface antigens induce antigenic variation
Lujan Lucas Agustin; Molina, Cecilia Rita; Iribarren, Paula; Saura, Alicia; Midlej, Victor; De

Sousa, Wanderley, Alvarez, Vanina, Lujan, Hugo Daniel.

10:00 MI-07
The SARS-CoV-2 mutation landscape is shaped by niche environmental factors
Masone, Diego; Ruis, Christopher, Hinrichs, Angie S.; Alvarez, Maria Soledad] Polo, Luis

Mariano

10:15 MI-64
Nanobodies: a versatile and low-cost tool for Hepatitis E virus research,
diagnostics and therapeutics

Arce, Lorena Paola (12); Pavan, Maria Florencia (2); Bok, Marina (3); Parrerio, Viviana (3); Vizoso Pinto,

Maria Guadalupe (1), Ibarez, Lorena Itati (2)



Room “Sala Horcones”

LIPIDS - NEUROSCIENCES

Chairpersons: Lucila Gisele Pescio - Gerardo Martin Oresti

8:30 LI-01

The pair ceramide-1-phosphate/ceramide kinase regulates intracellular calcium
concentration during sperm exocytosis

Vaquer, Cintia Celina; Suhaiman, Laila; Pavarott] Martin, De Blas, Gerardo, Belmonte,

Silvia Alejandra.

8:45 LI-02
The biosynthesis of sphingolipids with very-long-chain PUFA is enhanced by
testosterone in spermatogenic cells

Santiago Valtierra, Florencia Ximena;, Paternoll, Aldana; Orest|, Gerardo Martin

9:00 LI-03
Fusion of micron-size vesicles: interplay between the mitochondrial Mfn2 protein
and lipids

Perialva, Daniel A,; Monnappa, Ajay K Natale, Paolo; Lopez-Montero, Ivan

9:15 LI-04
Cytosolic phospholipase A2 modulates triacylglycerides accumulation in renal
cells under osmotic stress through arachidonic acid-PPARg axis

Parra, Leandro, Zerpa, Andrea; Erjavec, Luciana,; Casali Cecilia; Setton-Avruj, Patricia,
Fernandez Maria del Carmen

9:30 LI-05



Resveratrol effect on renal osmoprotection: Modulation of COX-2 expression
Erjavec, Luciana Cecilia; Casalj Cecilia Irene; Parra, Leandro Gaston; Recabarren,

Manuel Fernandez, Maria del Carmen

9:45 LI-06
FPR2/ALX signaling and their lipid mediator pathways: pleiotropic roles in
neurotoxicity.

Benzi Juncos, Oriana Nicole; Alza, Natalia Paola; Salvador, Gabriela Alejandra

10:00 NS-01
Assembly of mitochondrial complexes in the brain of a rat model of Alzheimer
Novack GV, Galeano P. Castario EM, Cuello AC, Morelli [

10:15 NS-02
Addressing the molecular signatures of selective vulnerability to Parkinson's
disease using cell-type specific a-syn expression and single-nucleus RNA-seq
Arcuschin, Camila D.12; Lantheaume, Alexia3; Salehi Saeede3; Zare, Abdolhossein3,
Briese, Michael3,; Tovote, Philip3; Espdsito, Maria Soledad4* and Schor, Ignacio E.[2*

ORAL COMMUNICATIONS- Thursday, November 13-

Room “Sala Magna”

PLANTS

Chairpersons: Damian Cambiagno - Maria Virginia Sanchez Puerta

8:30 PL-08
Contribution of proline metabolism to the control of cellular redox homeostasis
under biotic stress in Arabidopsis

Cislaghi, Ana Paula; Alvarez Maria Elena



8:45 PL-09
IDENTIFICATION AND CHARACTERIZATION OF ZMS5H: ELUCIDATION OF ITS ROLE IN
BIOTIC STRESS RESPONSE.

Serra, P, Righini Aramburu, S, Dillon, F., Grotewold, E., Falcone Ferreyra, M.L, Casati, P.

9.00 PL-10
Elucidating the molecular mechanisms of the temperature short-term memory in
Arabidopsis plants

Murcia, German;, Nieto, Cristina,; Sellaro, Romina;, Prat, Salomé; Casal, Jorge

9:15 PI-1
Connection between CYTOCHROME c and the TOR pathway to regulate growth in
Arabidopsis

Canal, Maria Victoria; Mansilla, Natanael: Gras, Diana; Gonzdlez, Daniel: Welchen,
Elina

9:30 PL-12

Autophagy modulates growth and development in the moss Physcomitrium
patens

Pettinari Georgina; Finello, Juan, Plaza Rojas, Macarena; Liberatore, Franco, Robert,
German,Otaiza-Gonzadlez, Santiago; Velez, Pilar, Theumer, Martin; Agudelo-Romero,
Patricia; Enet, Alejandro, Gonzalez, Claudio, Lascano, Ramiro,; Saavedra, Laura

9:45 PL-13
Chloroplast redox status modulates the cell expansion phase of leaf development
associated to changes in proteasome activity and endoreduplication index

Rocio C. Arcel, Martin L. Mayta, Michael Melzer, Mohammad-Reza Hajirezael, Anabella
F. Lodeyro, Néstor Carriflo

Room “Sala Plumerillo”



MICROBIOLOGY

Chairpersons: Alejandra Mussi y Matias Asencion Diez

8:30 MI-08

MIiR, a novel MerR-like regulator of iron uptake, impacts metabolism, membrane
remodeling and cell adhesion in the marine Bacteroidetes Bizionia argentinensis
Pellizza, Leonardo * Bialer, Magali Graciela *Sieira, Rodrigo,Aran, Martin,* Pellizza and

Bialer equally contributed to this work

8:45 MI-09
The polysaccharides degrading mechanisms of two soil bacterial isolates

Topalian, Juliana,; Ontarion, Ornela; Navas, Laura; Valacco, M. Pia; Campos Eleonora

9.00 MI-10
Characterization of the protective response to FtsA imbalance-induced lysis in
Streptococcus pneumoniae

Olivero NB, Cortes PR, Herndndez Morfa M, Zappia VE, Jaime A, Echenique J.

9:15 MI-11
IMPACT OF DNA POLYMERASE IV ON GENOME EVOLUTION IN THE OPPORTUNISTIC
PATHOGEN PSEUDOMONAS AERUGINOSA

Castell, Sofia Daiana, Tumas, Ignacio Nicolas, Miserendino, Maria Clara; Pezza, Roberto

Jose, Ceschin, Danilo Guillerrmo, Monti Mariela Roxana.

9:30 MI-12
INFLUENZA-INFECTED CELLS INCREASE LEVOFLOXACIN TOLERANCE OF
STREPTOCOCCUS PNEUMONIAE

Hernandez-Morfa M, Reinoso-Vizcaino N, Olivero N, Zappia V. Cortes P, Jaime A, J.
Echenique.



9:45 MI-13
Rate and molecular structure of DNA direct repeats rearrangements in P.
aeruginosa.

Moro, Camila; Monti Mariela; Pezza, Roberto, Argararia, Carlos I.

10:00 MI-14
PSEUDOMONAS AERUGINOSA ADHERES TO APOPTOTIC CELLS THROUGH A FUNCTIONAL
TYPE IV PILI FORMING STABLE CLUSTERS

Deaq, Celeste; Pepe, Maria Victoria; Roset, Mara, Peruani, Fernando;, Kierbel, Arlinet

Room “Sala Horcones”

CELULAR BIOLOGY

Chairpersons: Laura Delgui — Luciana Balboa

8:30 CB-02
FOXO-mediated Repression of DICER-1 Regulates Metabolism and Stress
Resistance in Drosophila

Ingaramo, Ma. Clara, Sanchez, Juan Andrés; Gerve, Paula; Dekanty, Andrés

8:45 CB-04
SPECIALIZED POLYMERASE IOTA MAINTAINS GENOMIC STABILITY BY PREVENTING
EXCESS PRIMPOL-DRIVEN DNA REPLICATION

Venerus Arbilla, Sofia ; Mansilla, Sabrina Florencia ;; Bertolin, Agostina =; Siri, Sebastian

Omar,; De la Vega, Maria Belén ; Wiesmdiller, Lisa :; Gottifred), Vanesa

9.00 CB-06
INHIBITORS OF ROCK KINASES INDUCE MULTIPLE MITOTIC DEFECTS AND SYNTHETIC
LETHALITY IN BRCA2-DEFICIENT CELLS

Siri, Sebastian* Mares Ahlers, Candelaria*: Gottifredi Vanesa



9:15 CB-08

Use of Translesion DNA synthesis inhibition as a sensitizer of tumor cells

Okraine, Yiovana Verdnica, de la Vega, Maria Belén, Mansilla, Sabrina, Gottifred|
Vanesa

9:30 CB-10
SHORT NUCLEOTIDE VARIANTS ON G-QUADRUPLEXES AS A CAUSE OF ONCOGENES
TRANSCRIPTIONAL EXPRESSION VARIATIONS.

Piga, Ernesto.; Bezz, Georgina. Lorenzatt] Agustin.; Binolfi Andres.; Calcaterra, Nora.,
Armas, Pablo.

9:45 CB-12
ACYL-COA SYNTHETASE 4 MODULATES MITOCHONDRIAL FUNCTION AND METABOLISM
IN BREAST CANCER CELLS.

Benzo, Yanina ; Prada, Jesica G, Dattilo Melina A.; Lopez, Paula F; Castillo, Ana F,; Mori
Sequeiros Garcia, M. Mercedes; Ringelnman Sanchez Paola ; Poderoso, Cecilia,
Maloberti Paula M.

10:00 CB-14
Role of nuclear O-GalNAc glycosylation in CHO cells

Garay, Yohana , Irazoqui, Fernando
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8:30 PL-14
Circular foreign mitochondrial DNA in the mitochondria of parasitic plants

Roulet, Maria Emilia; Ceriott] Luis Federico; Sanchez-Puerta, Maria Virginia

8:45 PL-15
The immune receptor BNT1 is involved in Myzus persicaeinfestation of Arabidopsis
Peppino Margutti Micaela; Silva-Sanzana, Christian, Palomeque, Julieta, Herrera

Vasquez, Ariel; Blanco-Herrera Francisca; Cecchini Nicolas.

9.00 PL-16
AtHB40 AND AtHB53 PLAY A ROLE IN ROOT DEVELOPMENT AND NaCl RESPONSE
Mora, Catia Celeste; Chan, Raquel Lia

9:15 PL-17

A de novo diploid genome assembly allows dissecting the transcriptomic
differences underlying the clonal phenotypic diversity in cultivar ‘Malbec’
Calderdn, Luciano, Carbonell-Bejerano, Pablo; Murioz, Claudio, Bree, Laura; Sola,
Cristobal; Bergamin, Daniel; Gomez-Talquenca, Sebastian, lbariez, Javier; Martinez-

Zapater, José Mijguel; Weigel, Detlef, Lijavetzky, Diego
9:30 BT-01
BIOSENSING PERFORMANCE OF THREE DIFFERENT WHOLE CELL BIOSENSOR BASED ON

LEAD-RESPONSIVE TRANSCRIPTION FACTORS

Gandola Yamila, Alvarez Macarena, Gasulla Javier, Nadra Alejandro D.

Room “Sala Magna”
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Chairpersons: Natalia de Miguel — Andres Dekanty



8:30 CB-01
Soluble factors from radiation-induced senescent tumor cells reduces growth of
non-irradiated tumor cells

Salvarred), Leonardo. Agtero, Hector, Buscema, Vanesa Callegari Eduardo Castro,

Claudia, Lopez, Luis

8:45 CB-03
CHARACTERIZATION AND BIOLOGICAL ACTION OF POLYETHYLENE GLYCOL-COATED
MAGNETITE NANOPARTICLES IN A CELLULAR MODEL OF VIRAL ONCOGENESIS

Principe, G, Lezcano, V; Tiburzj S; Miravalles, AB; Rivero, S, Montiel Schneider, MG,

Lassalle V; Gonzadalez Pardo, V

9.00 CB-05
Pharmacological modulation of the circadian clock as a novel strategy to treat
glioblastoma

Wagner Paula M; Guido Mario E

9:15 CB-07
Tubulin as a regulator of Phosphatidylserine exposure in red blood cells and its
impact on haemorrheology.

Balach, Melisa Micaela,; Etcheverry, Micaela;, Monesterolo, Noelia Edith, Santander,
Veronica Silvina, Rivelli Antonell, Juan Franco, Ureta Miralla, Lucia Belen, Casale, César

Horacio; Campetelli Alexis Nazareno.

9:30 CB-09
URSOLIC ACID NEGATIVELY MODULATES THE LIPID DROPLET METABOLISM, A KEY
COMPONENT OF THE ROTAVIRUS INFECTION

Tohmé, M. Julieta, Convert| Ayelen, Caruso, Benjamin, Wilke, Natalia; Colombo, M.

Isabel; Delgui, Laura R.

9:45 CB-1



EFFECT OF OLIGODEOXYNUCLEOTIDE IMT504 ON MURINE B-CELLS
Convert Ayelén; Bianchi M. Silvia; Montaner, Alejandro; Lux-Lantos, Victoria,

Bonaventura, M. Marta; De/gw} Laura

10:00 CB-13
Characterization of the immune response against recombinant Tacaribe
arenaviruses as new vaccine candidates to prevent Argentinean hemorrhagic
fever

Gallo, Giovannay, Chiale, Carolina; Sepulveda, Claudia; Brignone, Julia; Gamboa, Laura;

Saavedra, Maria del Carmen, Zuniga, Elina, Lopez, Nora

Room “Sala Horcones”

SIGNAL TRANSDUCTION - ENZIMES

Chairpersons: Graciela Lidia Boccaccio — Eleonora Campos

8:30 ST-01
2-arachydonoyl glycerol (2-AG) drives TRPV-dependent sensory signals that
increase the intracellular cholesterol trafficking in Caenorhabdiitis elegans.

Bruno Hernandez-Cravero, Sofia Gallino, Jeremy Florman, Cecilia Vranych, Philjppe
Diaz, Ana Belén Elgoyhen, Mark J. Alkema,; Diego de Mendoza

8:45 ST-02
Xrnlregulates cAMP-PKA specificity during thermotolerance.
Ortola Martinez, Maria Clara; Galello, Fiorella; Pautasso, Constanza,; Portela, Paula,

Rossi, Silvia.

9.00 ST-03
Quantitative proteomics reveals possible mechanisms of regulation of adipogenic
differentiation in 3T3-L1cells.

Del Veliz, Samanta, Mdller Sergio, Rivera, Lautaro, Uhart Marina, Bustos Diego Martin.



9:15 ST-04
Analysis of cytosolic calcium burst of Saccharomyces cerevisiae during the
response to the sexual pheromone.

Tarkowski, Nahuel; Ponce Dawson, Silvina; Aguilar, Pablo S.

9:30 EN-01
COMPARATIVE STRUCTURAL, BIOCHEMICAL AND KINETIC STUDIES BETWEEN
THERMOSTABLE AND COLD-ADAPTED GLUCOAMYLASES

Wayllace, Natael Maximiliano, Busi, Maria Victoria, Gomez-Casati, Diego Fabidn

9:45 EN-02
Biochemical and structural characterization of two phosphoenolpyruvate
carboxykinases fromthe green alga Chlamydomonas reinhardtii

Torresi, Florencia; Rodriguez, Fernanda; Gomez-Casati Diego, Martin, Mariana

10:00 EN-03
Cell-free glycobiology: enzymatic modification of a-glucans with glucosamine
moieties

lglesias, Maria Josefina, Iglesias, Alberto; Asencion Diez, Matias D.
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CB-1

Soluble factors from radiation-induced senescent tumor cells reduces
growth of non-irradiated tumor cells

Salvarred| Leonardo. % Agtero, Hector' Buscema, Vanesa “ Callegar; Eduardo ®
Castro, Claudia®” Lopez, Luis®

1 Fundacién Escuela de Medicina Nuclear; 2 Comision Nacional de Energia Atémica; 3 Instituto Balseiro; 4
FCEN-UNCuyo, 5 Sanford School of Medlicine, University of South Dakota, 6 Facultad de Ciencias Medlicas
- UNCuyo,; 7 IMBECU UNCuyo-CONICET; 8 IHEM UNCuyo-CONICET.

Radiation therapy is one of the most important options in treating cancer. Based on DNA damage, ionizing
radiation (IR) activates different cell death programs such as apoptosis, autophagy and senescence. The
latter is characterized by an irreversible cell cycle arrest and the secretion of a protein profile known as
the senescence-associated secretory phenotype (SASP). SASP can induce multiple effects on
neighboring cells not exposed to radiation (naive cells), a phenomenon that in radiotherapy is part of the
so-called bystander effects (BE). The aim of this work was to evaluate whether SASP from radiation
induced senescent cells produces BE on naive tumor cells. Murine melanoma B16FO0 cell line cultures were
exposed to 0 or 10 Gy doses of IR (NI-BI6FO and IR-BI6FO cells) and cell growth and clonogenic capacity
were reduced. To explore the mechanism involved, apoptosis and senescence were analyzed. Apoptosis
was not observed but cells became senescent 3 days after radiation. To explore the biological activity of
SASP from BI6FO senescent cells, conditioned media from IR or NI cells were harvested on day 3 after
radiation (IR-CM and NI-CM). Naive BI6F0 cells were incubated with NI/IR-CM and cell growth and



migration were analyzed. IRCM reduced cell growth but not migration. To further explore if IR-CMs affected
non-cancer cells, NIH 3T3 cell line was incubated with CMs. No significant changes on cell growth were
observed. During the growth studies, it became apparent that BI6FO cells exposed to IR-CM exhibited
morphological features indicative of senescence, which led us to histochemically stain for the
senescence marker SA-B-gal. As predicted, BIGFO cells treated with IR-CM exhibited pronounced SA-p-
gal positivity. The protein profile present in the CMs was characterized. Proteins from IR-CMs and NI-CMs
were separated in large polyacrylamide gels. IR-CMs presented a greater number of bands compared
to NI-CMs indicating an increased protein diversity. Furthermore, aliquots from the same CMs were
analyzed by means of two-dimensional nano-liquid chromatography-mass spectrometry (2DnanolC-
MS/MS) with the aim of identifying specific proteins. The in silico analysis confirmed that IR-CMs presented
higher protein diversity than NI-CMs. Using bioinformatics tools, biological processes and pathways of
protein profiles contained in CMs were analyzed. IR-CMs expressed more proteins related to positive
regulation of cellular senescence and less proteins related to positive regulation of cell growth and cell
migration. In addition, IR-CMs were enriched in proteins related to oxidative stress induced senescence.
In conclusion, cells undergoing radiation induced senescence reduces growth of not exposed tumor cells
by secretion of soluble factors associated with senescence induction and maintenance. The identification

of these factors might help identifying new targets towards manipulating them for therapeutic benefit

CB-2

FOXO-mediated Repression of DICER-1 Regulates Metabolism and Stress
Resistance in Drosophila

Ingaramo, Ma. Clara; Sanchez Juan Andrés; Gerve, Paula; Dekanty, Andrés

Instituto de Agrobiotecnologia del Litoral, CONICET-UNL

The adipose tissue plays an essential role in metabolism and physiology which impacts on animal
lifespan and disease susceptibility. Dicer-1, a conserved type Ill endoribonuclease involved in mMiRNA
processing, has been shown to be crucial in this organ for the adaptation to nutrient deprivation. However,
mechanisms underlying Dcr-1 regulation in response to nutrient and metabolic challenges and the
precise role of Dcr-1in modulating metabolism, stress responses and aging remain unknown. Here we
provide evidence that Dcr-1 plays a key role in the Drosophila fat body, a functional analog of vertebrate

adipose and hepatic tissues, in the regulation of metabolism, stress resistance and longevity. We showed



that Dcr-1 expression is tightly regulated in the fat body under different stress types and physiological
conditions including starvation, oxidative stress and aging. Fat body specific depletion of Dcr-1 resulted
in altered lipid metabolism and increased resistance to oxidative and nutritional stress, while o
substantial extension in lifespan was observed in Dcr-1 heterozygous mutants. We also provide
mechanistic evidence showing that the transcription factor FOXO regulates Dcr-1 expression upon
nutrient deprivation. Under these conditions, JNK-dependent activation of FOXO in the fat body is required
for the repression of Dcr-1 expression and miRNA biogenesis. Chromatin immunoprecipitation (ChiP)
assays revealed that FOXO binds to a conserved DNA binding site in Dcr-1 promoter, thus directly
repressing its transcription under starvation. The mechanism described here coupling FOXO activation in
the adipose tissue to the repression of Dcr-1implicates a novel and previously uncharacterized function
for JNK-FOXO axis integrating nutrient status with miRNA biogenesis and physiological responses at the
organismal level.

CB-03

CHARACTERIZATION AND BIOLOGICAL ACTION OF POLYETHYLENE GLYCOL-
COATED MAGNETITE NANOPARTICLES IN A CELLULAR MODEL OF VIRAL
ONCOGENESIS

Principe, G'2; Lezcano, V''?; Tiburzi S'?; Miravalles, AB'; Rivero, S 3 Montiel Schneider, MG %% Lassalle, V/ %%;

Gonzadlez Pardo, V2.

! Departamento de Biologia, Bioquimica y Farmacia, Universidad Nacional del Sur ( UNS), San Juan 670,
Bahia Blanca, Argentina. 2 Instituto de Ciencias Biolégicas y Biomédicas del Sur (INBIOSUR); UNS-Consejo
Nacional de Investigaciones Cientificas y Técnicas (CONICET), Bahia Blanca, Argentina. 3 Departamento
de Quimica, Universidad Nacional del Sur (UNS), Avda. Alem 1253 Bahia Blanca, Argentina. 4 Instituto de
Quimica del Sur (INQUISUR); UNS-Consejo Nacional de Investigaciones Cientificas y Técnicas (CONICET),
Bahia Blanca, Argentina.

Magnetic nanotheranostics represent promising alternatives to the traditional diagnostic and treatment
procedures available for different pathologies. The goal of this work was to analyze the biological action
of polyethylene glycol-coated iron oxide nanoparticles (MAG.PEG) to generate a non-toxic carrier to
optimize the delivery of drugs for Kaposi's sarcoma treatment. The MAG.PEG were synthesized by the

hydrothermal method displaying a hydrodynamic diameter of 204 nm and a zeta potential of -22.1 mV.



Firstly, MAG.PEG effects on cytotoxicity and cell viability were evaluated on endothelial cells expressing
VGPCR, which prompts Kaposi's sarcoma. By Trypan blue technique, we found that the incubation of these
cells neither with MAG nor MAG.PEG (1-150 ug/ml) provoked significant changes in the number of living
cells. In addition, cell viability analyzes (MTS and neutral red) revealed that a significant increase in
metabolic and lysosomal activity was detected at higher concentrations of MAG or MAG.PEG (100-150
ug/ml) after 48 h of incubation. Secondly, the localization and accumulation of MAG.PEG (1-150 ug/ml)
towards the cells was observed directly under a phase contrast microscope. In addition, MAG.PEG
assembled within or nearby the cells and cell morphology remained unchanged regardless of the
nanoparticles concentration. Furthermore, the presence of vesicles containing MAG.PEG inside vGPCR
cells was confirmed by transmission electron microscopy. Thirdly, the iron content quantified by Prussian
blue staining showed that the degree of accumulation of MAG.PEG depends on the concentration used.
Finally, to steer the MAG.PEG to certain localization in the cell culture, a magnetic field generated by a
moderated power magnet was used. The results indicated that the magnetic stimuli induced MAG.PEG
accumulation in the zone where the magnet was placed. In conclusion, concentrations between 1 and 50
ug/ml of MAG.PEG would be suitable as drug carriers in this cellular model since no alterations in cell
proliferation and viability were observed under the tested conditions. In addition, targeting MAG.PEG to a

tumor with a magnet would avoid adverse effects on normal tissues.

CB-04

SPECIALIZED POLYMERASE IOTA MAINTAINS GENOMIC STABILITY BY
PREVENTING EXCESS PRIMPOL-DRIVEN DNA REPLICATION

Venerus Arbilla, Sofia s Mansilla, Sabrina Florencia’; Bertolin, Agostina ?; Siri Sebastian Omar’; De la Vega,
Maria Belén’; Wiesmliller, Lisa 3; Gottifredj Vanesa'’

I: Fundacion Instituto Leloir - Instituto de Investigaciones Bioquimicas de Buenos Aires, Buenos Aires,
Argentina; 2: Chromosome Replication Laboratory, The Francis Crick Institute, 1 Midland Road, London NWI

IAT, UK; 3: Department of Obstetrics and Gynecology, Ulm University, 89075 Ulm, Germany

DNA replication must adapt to imperfect templates which are frequent even in genotoxin-free conditions.

Replicative polymerases come to a halt when encountering damaged DNA, causing the activation of a



signaling network known as DDR (DNA Damage Response). DDR includes mechanisms of DNA damage
tolerance, such as TLS (Translesion DNA Synthesis), which engages specialized polymerases (TLS-Pols)
into the replication of imperfect DNA templates. There is a surprising redundancy among TLS-Pols. To
study the differential contribution of these polymerases to the DDR, we explored the levels of replication
stress triggered by the downregulation of different specialized DNA polymerases under CDDP-treated
conditions. As expected, replication stress increased after depletion of almost all TLS-Pols, with the
surprising exception of polymerase lota (Pol 1), whose downregulation caused reduced replication stress,
faster DNA replication rates, increased frequency of origin firing and diminished S phase length. Such a
unique contribution of Pol « to the optimization of the DNA Damage Response was linked to the capacity
of Pol L to limit nascent DNA elongation under both stressed and unstressed conditions. In the absence of
Pol , the faster DNA replication rates diminished the length of S phase with no apparent upregulation of
replication stress signals. Yet, these at first sight harmless effects on the DNA replication dynamics were
accompanied by augmented levels of under-replicated DNA in M phase, chromosome instability and
micronuclei accumulation. M phase abnormalities were rescued when the excess nascent DNA
elongation triggered by Pol . depletion was restrained by simultaneously depleting the repriming
polymerase PrimPol. Hence, our results reveal that Pol « contributes to the maintenance of genomic
stability by preventing excess PrimPol-driven DNA replication. In the future, we plan to characterize the
mechanism by which Pol  contributes to the DDR by testing the relevance of each of its domains; as well

as which PrimPol domains are critical for driving genomic instability in Pol « deficient backgrounds.

CB-05

Pharmacological modulation of the circadian clock as a novel strategy to
treat glioblastoma

Wagner Paula M; Guido Mario E

CIQUIBIC-CONICET, Facultad de Ciencias Quimicas, Universidad Nacional de Coérdoba, Departamento de
Quimica Biolégica Ranwel Caputto, Facultad de Ciencias Quimicas, Universidad Nacional de Cérdoba,
Cordoba 5000, Argentina

All living organisms have adapted through evolution to the day/night cycles and most mammals have
developed a circadian timing system to adjust their physiology and behavior to the 24 h light/dark cycle.

This biological timekeeping regulates diverse cellular processes in organs, tissues, and even in individual



cells, including tumor cells. Nowadays, it is known that the cellular clock is composed of the
transcripcional machine and the metabolic/cytosolic oscillator. On the whole, these oscillators work
together to maintain the cellular homeostasis. However, modern life with hypocaloric diets, hocturnal shift
work, prolonged artificial illumination, etc. have severely altered the temporal organization of behavior
and physiological processes and can cause metabolic disorders and an increased risk of cancer. In
particular, glioblastoma (GBM) is the most common and aggressive type of brain tumor accounting for
80% of primary malignant tumors of the central nervous system. Due to its great resistance to
conventional therapies, new chemotherapeutic approaches are necessary considering the impact of the
circadian clock on tumor biology. Previous results from our laboratory evidenced metabolic oscillations
in T98G cells from GBM in ROS levels and glycerophospholipids metabolism as well as a marked temporal
drug susceptibility when treated with Bortezomib (proteasome inhibitor). In addition, a strong interaction
between the metabolic oscillator and the transcriptional circadian machinery was observed in T98G cells
that had decreased expression of the molecular activator Bmall. Here, we investigate how the
metabolic/cytosolic oscillator disruption can be used as a novel therapeutic strategy for the treatment
of GBM using selective pharmacological inhibitors of casein kinases 16 and le (PF670462) and glycogen
synthase kinase 3a/p (CHIR99021). These kinases determined the speed at which the cellular circadian
clock runs due to their role in phosphorylation of clock proteins. The results showed a cytotoxic effect of
these inhibitors in T98G with an IC50 of 1.5 uM and 8.6 uM when cells were treated with PF670462 or
CHIR9902], respectively. Moreover, wound healing assays revealed that the wound closure was delayed
in CHIR-treated cells as compared with control cells. Alterations on redox oscillations and temporal
susceptibility to Bortezomib were also observed when cells were treated with these inhibitors. On the other
hand, disruption of the molecular clock also evidences cytotoxic effect on tumor survival when T98G cells
were treated with SR9009 (REV-ERB agonist) or KLOOI1 (inhibitor of CRY degradation).

Overall, our observations suggest that the pharmacological modulation of the cellular circadian clock
can be postulated as a novel therapeutic strategy for the treatment of GBM. Understanding and delving
into tumor regulation from a chronobiological viewpoint will further help to design new treatments that

maximize therapeutic benefits.

CB-06

INHIBITORS OF ROCK KINASES INDUCE MULTIPLE MITOTIC DEFECTS AND
SYNTHETIC LETHALITY IN BRCA2-DEFICIENT CELLS

Sir, Sebastian; Mares Ahlers, Candelaria, Gottifredj, Vanesa



Fundacién Instituto Leloir, Instituto de Investigaciones Bioquirmnicas de Buenos Aires- CONICET

Hereditary breast and ovarian cancers are autosomal dominant diseases frequently caused by
mutations in the breast cancer susceptibility genes BRCAl and BRCA2. BRCA1 and BRCA2 are DNA repair
genes and their protein products regulate homologous recombination (HR), a repair pathway that
processes highly toxic DNA double-strand breaks (DSBs). BRCA2-deficient cancer cells are highly
sensitive to poly-ADP-ribose polymerase inhibitors (PARPi) due to the trapping of PARP in DNA. The
persistence of those adducts augments double strand break formation, which are selectively toxic in
BRCA2-deficient cells. Thus, it is broadly assumed that DNA damage is a prerequisite for BRCA2 synthetic
lethality (SL). Challenging such a notion, here we show that inhibiting ROCK kinases in BRCA2 deficient
cells triggers SL independently from acute replication stress. Such SL is preceded by enhanced M-phase
defects such as anaphase bridges, and abnormal mitotic figures, which were associated with multipolar
spindles, supernumerary centrosomes and multinucleation. SL in BRCA2 deficient cells was also triggered
by inhibiting Citron Rho-interacting kinase, another enzyme that, similarly to ROCK kinases, regulates
cytokinesis. The SL by ROCK and Citron Kinase suggest that BRCA2-deficient cells are sensitive to M phase
inhibitors. Supporting such hypothesis, we identified four other druggable protein targets with a function
in M phase and whose inhibition also generates SL in a BRCA2 deficient context. Further supporting the
link between M phase and the killing of BRCA2-deficient cells, the prevention of mitotic entry by Early
mitotic inhibitor 1 (EMI1) depletion promoted survival of BRCA2 deficient cells treated with inhibitors of
ROCK kinases. These results suggest that BRCA2 deficient cells are addicted to proteins that control the
M phase, revealing a potential therapeutic approach to kill BRCA2-deficient tumors independently from
PARPI.

CB-07

Tubulin as a regulator of Phosphatidylserine exposure in red blood cells and

its impact on haemorrheology.

Balach, Melisa Micaela; Etcheverry, Micaela; Monesterolo, Noelia Edith; Santander, Verénica Silvina, Rivelli

Antonellj Juan Franco; Ureta Miralla, Lucia Belen, Casale, César Horacio; Campetelli Alexis Nazareno.

INBIAS-CONICET - Departamento de Biologia Molecular, Facultad de Ciencias Exactas, Fisico-Quimicas y

Naturales, Universidad Nacional de Rio Cuarto



Previously, our group showed that in erythrocytes from diabetic and hypertensive patients, plasma
membrane tubulin is increased when compared with erythrocytes from normal subjects. At the plasma
membrane, tubulin inhibits several P-ATPases, including lipid flippases which results in increased
phosphatidylserine (PS) exposure. Since in normal erythrocytes, the progressive PS exposure becomes a
senescence signal that leads to macrophage-mediated phagocytosis during eryptosis, we set out to
determine whether the increase in membrane tubulin influences erythrocytes lifespan and whether this
effect contributes to the development of anemia. For this, we performed an experiment with rats where
the content of erythrocytes membrane tubulin was naturally altered ((wistar Kyoto strain (WK,
normotensive), diabeticized WK (streptozotocin treatment) and SHR (spontaneously hypertensive rats)),
or modified pharmacologically by Taxol or Tyrosine treatment. During a period of 7 weeks, we monitored
the erythrocyte half-life time, erythrocyte PS exposure and the reticulocyte count in peripheral blood,
among other parameters. We found that in erythrocytes from SHR, diabetic, as well as in Taxol-treated
WK animals, the PS exposure was higher than in WK and Tyrosine-treated SHR rats. Accordingly, the
erythrocyte half-life was shorter in SHR, diabetics and Taxol-treated WK than erythrocytes from WK rats,
showing an inverse correlation between PS exposure and erythrocyte half-life time. Furthermore, those
animal groups with increased PS exposure and shortened erythrocyte half-life time displayed increased
reticulocyte count. The blood count displayed a slight decrease in RBC count, hematocrit and
haemoglobin values, for Taxol-treated WK, suggesting a mild anemia only in this animal group. The case
of Tyrosine-treated SHR rats deserve a separate analysis. For this animal group we found a massive PS
exposure peak at week 11 post birth, and this peak was time correlated with an increased death rate and
an increase in reticulocyte count, suggesting that Tyrosine accelerates the clearance of a population of
red blood cells. Our hypothesis is that this population could be related to erythrocyte age and
experiments are underway to probe it.

As a consequence of the accelerated red blood cells clearance, the spleen can increase its size. We
looked at the spleen/body weight ratio and found a marked increase in the size of the spleen in Taxol-
treated animals and a slight increase in SHR rats; while in Tyrosine-treated SHR rats, the spleen size was
much similar to that of WK rats, which confirm the spleen involvement in the erythrocyte clearance. These
results suggest that, in red blood cells, plasma membrane tubulin can regulate the lifespan of these cells

through a mechanism that involves the regulation of lipid flippases.

CB-08



Use of Translesion DNA synthesis inhibition as a sensitizer of tumor cells

Okraine, Yiovana Veronica, de la Vega, Maria Belén, Mansilla, Sabrina,; Gottifred), Vanesa

Fundacion Instituto Leloir-lIBBA-CONICET

DNA replication is continuously challenged by endogenous and exogenous damage. To ensure a fully
duplicated genomic material, DNA replication relies on DNA damage auxiliary processes such as
translesion DNA synthesis (TLS). TLS is a DNA damage tolerance mechanism that uses DNA specialized
polymerases to replicate through damaged DNA, therefore promoting genomic stability and cell survival.
While normal cells benefit from TLS activation, cancer cells exploit TLS to escape from cancer therapy (e.g.
overexpression of specialized Pol eta (n) in tumors cells that resist genotoxins that cause augmentation
of replication barriers has been reported). Hence, the identification of tools to down modulate TLS may
provide valuable information for the improvement of therapies that challenge DNA replication. Our group
has demonstrated that the cyclin kinase inhibitor p21 is a potent TLS inhibitor. Recently, we identified the
minimal region of p21 (PIRp21) which binds to the proliferating nuclear antigen (PCNA) as the minimal
region. We combined genotoxins that induce accumulation of replication barriers by different
mechanisms (UV radiation, cisplatin and checkpoint inhibitors) with the expression of the PIRp21 in tumor
cells. In such conditions, the PIRp21 efficiently impairs the recruitment of specialized pols to replication
factories, increasing cell death and genomic instability. Given that the PIRp21 should act as a global
inhibitor of all specialized polymerases, we compared the impact of the PIRp21 and the knock down (KD),
of Pol n expecting to reveal more extreme phenotypes when using the PIRp21. Surprisingly, pol eta KD
caused a stronger arrest in S phase and a replication stress, which was more extreme than the PIRp21. On
the other hand, the genomic instability and cell death was higher after PIRp21 expression than after Pol
eta KD. The complexity of the observations led us to consider the benefits of comparing the effect of the
PIRp21 and the PIR-Pol n, a small version of Pol n that conserves the capability of binding to PCNA. Such an

analysis will shed light into TLS inhibition strategies that may sensitize tumor cells to genotoxins.

CB-09

URSOLIC ACID NEGATIVELY MODULATES THE LIPID DROPLET METABOLISM, A KEY
COMPONENT OF THE ROTAVIRUS INFECTION



Tohmé, M. Julieta ' 2, Converti Ayelen ' Caruso, Benjamin *; Wilke, Natalia %, Colombo, M. Isabel ; Delgui

LauraR.'?

I- IHEM, CONICET- UNCuyo 2- FFyB, UJAM 3- I[ByT- CONICET. FCEFyN, UNC 4- CIQUIBIQ- CONICET. FCQ, UNC.
5- FCEN, UNCuyo

Rotavirus (RV) is one of the leading causes of acute severe gastroenteritis, mainly affecting children under
five years of age. Severe cases are associated with dehydration and can lead to the death of children.
Even though there are RV vaccines available that have been demonstrated to be effective for RV
immunization, the poor socioeconomic conditions and the limited access to public health, among other
factors, are responsible for the lower immunization rates in low-income countries, which are also the most
affected.

The treatment of RV gastroenteritis is based on avoiding dehydration; this is why the study of potential
anti-RV is needed. We demonstrated that ursolic acid (UA), a natural triterpenoid, exerts anti-RV effect in
vitro. Then, we observed that the anti-RV effect of UA was due to the negative modulation of the lipid
content in the infected cells. Lipid droplets (LDs) are ubiquitous organelles composed of a neutral lipid
core, surrounded by a phospholipid monolayer associated with several proteins that play a key role in
the LDs metabolism. Also, LDs are crucial organelles involved in the RV replication cycle. When infected
with RV, we observed a peak of accumulation of LDs at 2 hours post-infection (h p.i.). But, the treatment
with UA significantly reduced the accumulation of LDs, and the peak at 2 h p.. did not occur.
Concomitantly, the number and size of RV viroplasms (VPs) formed in UA-treated conditions were
significantly lower and the viral progeny abrogated.

To elucidate the mechanism of action of the UA-induced negative modulation of LDs, we approached
several studies. We implemented biophysical techniques based on the formation of lipid lenses that
resembled LDs, to determine the effect of UA on lens formation. Thereby, we demonstrated that UA
interferes with LDs biogenesis. Also, intending to analyze LDs degradation, we observed that the treatment

of the cells with UA reduced the number and size of LDs by inducing lipolysis.

LDs can be degraded by two interdependent types of autophagy sequentially acting: chaperone-
mediated autophagy (CMA) and macroautophagy. The CMA is responsible for degrading the proteins
that surround LDs, perilipin 2 (PLIN2) and 3, and then the macroautophagy degrades the lipid content of
the LDs. We demonstrated that UA favours CMA, inducing the accumulation of the phosphorylated form
of PLIN2, which also loses its distribution associated with LDs. Finally, we observed that LC3 II, a key marker
of macroautophagy, was significantly accumulated in UA-treated cells at 4 h p.i. and that LDs and LC3 ||
co-colocalized, suggesting that UA induces CMA and macroautophagy, both processes involved in LDs

degradation.



Altogether, our results indicate that UA negatively interferes with LDs biogenesis and favours LDs lipolysis,
driving to a reduction in the number and size of LDs, crucial organelles for RV replication, then conducting

to a reduction in VPs formation and finally lowering a new viral progeny production.

CB-10

SHORT NUCLEOTIDE VARIANTS ON G-QUADRUPLEXES AS A CAUSE OF
ONCOGENES TRANSCRIPTIONAL EXPRESSION VARIATIONS.

Piga, Ernesto.,; Bezzj, Georgina, Lorenzatt], Agustin.,; Binolfj Andres.; Calcaterra, Nora,; Armas, Pablo.

Instituto de Biologia Molecular y Celular de Rosario (/B/?) — CONICET-UNR, Rosario S200EZP, Argentina

G-quadruplexes (G4s) have been proposed as transcriptional regulatory elements originally and majorly
described for oncogenes. On the other hand, genomic scale association studies by massive DNA
sequencing revealed that short nucleotide variants (SNVs) associated with human diseases are
frequently found near transcription start sites, within proximal promoter regions (PPRs). The goal of this
work was to identify SNVs overlapped with G4s forming sequences (sG4s) described as transcriptional
regulators of oncogenes, that may affect G4 folding (hereafter called SNV-sG4s). First we performed a
bioinformatics analysis using Ensembl database to identify the SNV-sG4s found in G4s described as
transcriptional regulators of several oncogenes. For each reference sequence (WT) we generated a
collection of sequences containing each variant and a mutant sequence (M) with no sG4 (unable to form
G4). Then we used several G4 folding predictors to identify those SNV-sG4s that may affect G4 folding or
stability. Results allowed us to choose some SNV-sG4s for further in vitro analyses. Circular Dichroism
(CD) spectra, gPCR stop assays, CD melting assays and 1D TH NMR spectra indicated that some SNV-sG4s
cause quantitative or qualitative spectral changes probably related with variations in G4s stabilities. For
the cases of SNV-sG4s that produced significant structural variations, we cloned the sG4 in their WT and
variant versions into pGL3 promoter vector. Transfection into HEK293 cells revealed that SNVs alter
luciferase reporter activity. Then, for c-MYC, one of the best described genes controlled by the G4s
analyzed, we analyzed the effect of SNVs in the context of the promoter by cloning fragments of the
promoter that contain the sG4 and their respective variant versions, controlling the expression of the
firefly luciferase reporter gene in the pGL3-Basic plasmid, and transfected HEK293 cells. The evidence

obtained allows us to infer that the presence of SNV-sG4s that alter G4 formation could change the



expression level of the reporter gene regulated by the c-MYC promoter. Moreover, to analyze the effect of
SNVs in the context of the promoter of c-MYC, we cloned fragments of the promoter that contain the sG4
and their respective variant versions, controlling the expression of the firefly luciferase reporter gene in
the pGL3-Basic plasmid, and transfected into HEK293 cells. The evidence obtained allows us to infer that
the presence of SNV-sG4s that alter G4 formation could change the expression level of the reporter gene
regulated by the c-MYC promoter. Finally, for c-MYC, we evaluated in vitro the differential interaction of
SNV-sG4s with CNBP, a protein described binding to the sG4 within c-MYC PPR and to unfold G4s, and with
pyridostatin (PDS), a G4 stabilizing ligand. For CNBP, we performed electrophoretic mobility shift assay
(EMSA) and CD with interval scan spectra, inferring that the decrease in the stability and formation of the
G4 generated by the SNV-sG4 could generate the differential binding and G4-unfolding activity of CNBP.
For PDS, we carried out CD melting and gPCR stop assays, concluding that the destabilizing effect
generated by SNV-sG4 could be reversed with the use of ligands that increase the stability and formation
of G4s. Results suggest that SNV-sG4s that alter G4 folding may be the cause of differential expression of
oncogenes and should be considered as a novel molecular etiology mechanism for the predisposition or

establishment of cancer.
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IMT504 is an oligodeoxynucleotide (ODN) that exerts regenerative properties. We demonstrated that the
presence of IMT504 significantly promotes metabolic improvement in the diabetic condition in diverse
animal models. Using diabetic IMT504-treated animals we showed a different gene expression profile
and protective effects against apoptosis in pancreatic cells. Then, we investigated if these effects were
due to its direct effects on those cells. In the same way, IMT504-treated in vitro p-cells showed a different
gene expression profile of genes related to their functionality and a modification on glycogen synthase

kinase-3 (GSK3) phosphorylation, a protein that participates in the regulation on g-cell function. Based



on these results, here we evaluated the ODN internalization and protective effects against apoptosis in a

pancreatic p-cell line.

For internalization of the ODN, we analyzed the IMT504-Texas Red incorporation into Beta-TC-6 cells by
immunofluorescence at different time points. At 5 and 15 min post-internalization (p.i.) the IM504 was
found both, associated to the cytoplasmic membrane and in the cytoplasm. At 30 and 60 min p.i, when
the percentage of cells with IMT504 reached the maximum, IMT504 was almost exclusively in the
cytoplasm of the cells. Complementary, we used flow cytometry to monitor IMT504 internalization. We
showed that 69% of the cells treated with IMT504-Texas Red for 60 min incorporated the ODN. The
cytoplasmic destiny of the ODN was confirmed by the treatment of the cells with methanol, which
promotes the removal of soluble proteins found in the cytoplasm enabling us to differentiate cytoplasmic
proteins from those anchored to membranes. We demonstrated that this ODN remains as a soluble

molecule in the cytoplasm.

On the other hand, the protective effects of IMT504 against H202-induced cell apoptosis was analyzed in
MINGBI cells. We observed that the IMT504 reversed the H202-induced apoptosis in a concentration
dependent manner. Apoptosis is regulated by Bcl-2 proteins, comprising pro-apoptotic and anti-
apoptotic members. In an effort to better understand the effect of IMT504 in H202-induced apoptosis, we
evaluated the expression of apoptosis regulator genes Bcl2 and Bax. We observed that Bcl2, an anti-
apoptotic factor, was unaltered. In contrast, the pre-treatment of the cells with IMT504 attenuated the
increase of Bax induced by the exposition of the cells to the apoptotic stimulus. Likewise, the Bax/Bcl2 ratio

was significantly decreased after IMT504 treatment.

Our results indicate that IMT504 internalizes shortly after contacting the p-cells, reaching the cytosol of
the cells. Furthermore, IMT504 lead to the inhibition of H202-induced B-cell apoptosis suggesting the
IMT504 treatment as a promising strategy in the prevention/amelioration of diabetes.
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ACYL-COA SYNTHETASE 4 MODULATES MITOCHONDRIAL FUNCTION AND
METABOLISM IN BREAST CANCER CELLS.
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Acyl- CoA synthetase 4 (ACSL4) is an enzyme that catalyzes acyl-CoA synthesis from long chain fatty
acid, being arachidonic acid its preferred substrate. In breast cancer, ACSL4 promotes tumor
aggressiveness by increasing migration, proliferation and invasion. In this context, there is evidence of
dysregulation of mitochondrial function, mitochondrial mass and subcellular spatial organization in
cancer. Also, it is known that alteration of energy metabolism allows tumor cells to survive and spread
even in challenging conditions. In MCF-7 breast cancer cells, a previous bioinformatic analysis showed
that ACSL4 overexpression could modulate mitochondrial master regulatory genes involved in energy
and respiratory metabolism. The aim of this work is to determine whether mitochondrial function and
metabolism are modulated by ACSL4 in breast cancer cells. For this purpose, mRNA levels of genes related
to mitochondrial function such as NRF-1/2, UCP2 and ANTI were evaluated in MCF-7 overexpressing ACSL4
cells by gPCR. mRNA levels of these genes were significantly increased by ACSL4 overexpression related
to control cells. Moreover, protein levels of mitochondrial complex Ill, VDAC1 and nuclear NRF-1 were
significantly increased by ACSL4 overexpression in MCF-7 cells with respect to control cells. Respiratory
and glycolytic function were studied using the Seahorse XF Cell Mito Stress Test and GlycoStress Test
respectively. We observed a significant increase in oxygen consumption rate and basal respiration,
maximal respiration, proton leak and respiratory reserve capacity in MCF-7 cells overexpressing ACSL4.
Glycolytic function analysis demonstrated a significant increase in several parameters induced by ACSL4
such as extra acidification rate, non-glycolytic acidification, glycolysis and glycolytic capacity. On the
other hand, results showed a significant decrease in the percentage of glycolytic reserve in MCF-7
overexpressing ACSL4. These results are consistent with the increase in mitochondrial activity induced by
ACSL4 in this cellular model observed by MitotrackerRed staining. Mitochondrial mass was measured by
MitotrackerGreen staining and analyzed by flow cytometry. Results showed a significant decrease of this
parameter in MCF-7 cells that overexpress ACSL4 related to control cells. These results suggest that ACSL4
stimulates a greater mitochondrial turnover and a better response to high energy demand situations
which in turn provides to the cells a greater capacity for invasion migration and proliferation. Thus, ACSL4
could not only confer an adaptive advantage to tumor cells by inducing glycolytic metabolism that favors
tumor development but also could protect mitochondria against oxidative stress increasing antioxidant
factors and promoting the expression of genes involved in mitochondrial biogenesis. Altogether, the
results of this work extend the knowledge about the role of ACSL4 in respiration and mitochondrial

function in breast cancer cells.
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Junin (JUNV) mammarenavirus is the causative agent of Argentine hemorrhagic fever (AHF), a severe
human disease endemic to agricultural areas in Argentina. The current approved vaccine, live-
attenuated JUNV strain Candid#], is effective against AHF, nevertheless, part of the population at risk is
excluded from vaccination. Tacaribe (TCRV) is a naturally attenuated mammarenavirus and, as it is
phylogenetically and antigenically highly related to JUNV, it stands as a possible vaccine candidate
against JUNV. We have previously developed a reverse genetic system that allowed us to successfully
rescue infectious recombinant TCRV (rTCRV). Based on this, we generated mutations in the genomic 5’
non coding region, expected to attenuate viral propagation (rTCRV-NCR), and in the Exonuclease domain
(ExoN) of the viral nucleoprotein (NP), predicted to counteract the IFN-I cell response (rTCRV-NCR-ExoN).
We infected human dendritic cells (hMoDCs), the earliest mammarenavirus cell target, and observed
expression of CD86 and HLA-DR activation markers at 24 and 48 hours post infection (h.p.i) with wild type
TCRV and rTCRVs. Notably, rTCRV-NCR-ExoN produced the highest degree of activation, similar to that of
Candid#1. No IFN-I release was observed from supernatants of infected hMoDCs with wild type TCRV,
rTCRV and rTCRV-NCR; nevertheless, it was significantly increased in rTCRV-NCR-ExoN infected cells,

suggesting that, as expected, the ExoN domain of NP counteracts the innate immune response. There



were no differences in viral titers or in intracellular viral RNA accumulation, determined by plaque assay

and RT-gPCR, respectively.

We also characterized the IFN-I response in lung epithelial cell line A549 and observed that, as for
hMoCDs, only rTCRV-NCR-ExoN and Candid#1 vaccine strain produced a high IFN-I peak in cell
supernatants at 24 h.p.i. The IFN-I pathway was also monitored intracellularly, by using a luciferase
reporter plasmid under the control of an IFN-inducible promoter. We observed high levels of the reporter
gene expression only in rTCRV-NCR-ExoN and Candid#1-infected cells. These findings corroborated that
rTCRV-NCR-ExoN is unable to counteract the IFN-I signaling pathway.

Lastly, we evaluated virulence of these vaccine candidates in a mouse infection model. Groups of two-
day old Balb/cJ mice were inoculated intracranially with serial dilutions of wild type TCRV and each of the
rTCRVs, and mortality was monitored daily over a 21-day period. rTCRV and mutant rTCRV-NCR were
highly virulent causing almost 100% mortality at a dose of 1 PFU. rTCRV-NCR-ExoN induced 50% mortality,
indicating that the NCR and ExoN mutations associated with a considerable degree of viral attenuation
in vivo. The control groups of mice inoculated with medium or left untreated survived through day 21. In
conclusion, we developed a recombinant mutant TCRV that demonstrated to be attenuated both in vitro
and in vivo. This work may contribute to the development of safe vaccines to prevent hemorrhagic fevers

produced by mammarenaviruses.
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Epigenetics represents chemical and covalent modifications that can take place on DNA and nuclear
proteins without modifying the sequence of these molecules, which have a key role in the physiology of
DNA, such as in regulation of gene transcription. Previously, we and other groups around the world have
shown that O-GalNAc glycosylation, one of the most important post-translational modifications, is
occurring in proteins of the cell nucleus, in addition to Golgi apparatus. Using CHO IdID cells as an
experimental model, which does not have the ability to synthesize UDP-GalNAc, we study the nuclear role



of O-GalNAc glycosylation in CHO cells. The presence of polypeptide GalNAc-transferase 3 isoform was
observed in the cell nucleus by Z stack methodology (IF). Using VVL lectin, we demonstrated terminal Tn
(GalNAcasSer/Thr) residues with nuclear localization. O-GalNAc glycan sites of CHO nuclear proteins were
identified in key nuclear proteins of cell physiology. Through mass spectrometry (proteomics) we were
able to detect that CHO IdID with enhanced nuclear O-GalNAc glycosylation (as consequence of GalNAc
in cell culture) modified the expression level of multiple cellular proteins. These results are a significant
contribution on insight the nuclear O-GalNAc glycan roles in the regulation of protein expression. In
addition, the nuclear O-GalNAc glycosylation affected the rate of cell proliferation. Nuclear proteins of
CHO cells that are modified by terminal O-GalNAc residues (such as histones and transcription factors)
have already been described before, so this change in protein expression may be due to control of gene
transcription mediated by O-GalNAc glycosylation.

Plants

PL-01

MBDI1, MBD2, MBD3 and MBD4 proteins participate in abiotic stress responses

Gilustozzi, Marisol I; Questa, Julia 2; Casat], Paula 1

- Centro de Estudios Fotosintéticos y Bioquimicos (CONICET-UNR) 2- Centro de Investigacion en

Agrigenémica (Barcelona)

Plants are sessile organisms so they are exposed to different unfavorable environmental conditions, such
as high levels of ultraviolet B radiation, salinity and drought conditions. These environmental conditions
cause different damages to macromolecules such as proteins, RNA and DNA. In particular, DNA damage

must be repaired for survival.

In eukaryotes, DNA is organized in a complex and dynamic structure, which is chromatin. The nucleosome
is the basic unit of chromatin and is composed of a histone octamer wrapped by 147 base pairs of DNA.
The chromatin structure is flexible to allow the processes of transcription, replication, recombination and
DNA repair to take place. Therefore, histones are subject to multiple posttranslational modifications, which
include acetylation, methylation, ubiquitination and phosphorylation. One of these regulations that alters

chromatin affinity is DNA methylation; in plants and animals, the cytosines are modified by the addition



of a methyl group. DNA methylation is usually associated with a repressed chromatin state. There are
specialized methyl cytosine binding domain (MBD) proteins that have the ability to interpret these
modifications. MBD proteins act in concert with chromatin remodeling complexes, histone deacetylase
proteins and histone methyltransferases to establish repressive chromatin and play a biological role in
genomic stability. Previous studies from our laboratory showed that maize plants deficient in the
expression of one MBD protein, MBDI10], presented a laxer chromatin, showing a higher sensitivity to UV-B
radiation with increased DNA damage after a treatment. In Arabidopsis there are 5 proteins homologous
to MBDI01: MBD1, MBD2, MBD3, MBD4 and MBDI12. Apart from the conserved MBD domain, these proteins
also carry a CW-type Zinc Finger (CW-Zf), and thus we refer to this subfamily as CW-MBDs. Therefore, the
aim of our work was to study the role of MBD1, MBD2, MBD3, MBD4 proteins in the response to UV-B radiation
and high salinity concentrations. We observed that mbdi mbd2, mbd3 and mbd4 mutants and mbdi
mbd2 mbd4 and mbd2 mbd3 mbd4 triple mutants showed more DNA damage compared to WT Col-0
plants after exposure to UV-B radiation. However, plants deficient in MBD proteins showed a lower number
of dead cells after exposure to UV-B radiation. In addition, a similar response was observed when mbdj,
mbdZ, mbd3 and mbd4 mutants and mbdl mbd2 mbd4 and mbd2 mbd3 mbd4 triple mutants were
exposed to salt stress. Hence, the mutants mbadi] mbad2, mbad3, mbad4 and the triple mutants mbadi mbadz
mbd4 and mbad2 mbd3 mbd4 showed increased resistance to UV-B radiation and salt stress conditions.

Thus, MBD proteins under study act in response to UV-B and salt stress.
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Maize is the crop with largest global production, and its products are important as food and energy

supply, being a major source of economic development. However, it is extremely susceptible to stress,



which ultimately limits the corn yield. This species was domesticated in the tropical regions of southern
Mexico and has been spread to habitats with dramatically different environmental conditions, in many
cases, adverse to its development. Given its economic relevance, improving stress tolerance in maize
could represent a major achievement in agricultural terms. In maize, the CO. fixation is divided into two
cell types (C4 photosynthesis). The primary assimilation occurs in the mesophyll (M) cells, where the
chloroplasts generate ATP and NADPH principally by the linear electron flow. On the other hand, the classic
C3 photosynthesis takes place in the chloroplasts of the bundle sheath (V) cells, performing only cyclic
electron transport that produces only ATP, nor NADPH, the latter being generated by alternate enzymatic
ways. Previous research from our laboratory has demonstrated that the introduction of a constitutively
expressed cyanobacterial flavodoxin (FId) directed to chloroplasts resulted in the generation of tobacco
plants with increased tolerance to multiple stress sources. The protective function of Fld has been
associated to its interaction with the photosynthetic electron transport chain at photosystem | level,
sharing redox properties with isofunctional ferredoxin. Application of Fld technology to a C4 species is still
uncharted territory. In order to elucidate the contribution of each cell type to the stress tolerance and to
determine if FId can productively interact with cyclic and/or linear electron transport as it does in C3
chloroplasts, we generated transgenic maize plants expressing Fld specifically in the chloroplasts of V
(zmv-pfid, for Zea mays V plastidic FId) or M cells (Zmm-pfld, for Zea mays M plastidic Fid).

We had already set up the conditions for the isolation of maize fractions enriched in V and M chloroplasts,
demonstrating the presence of Fld expression in V and M chloroplasts in Zmv-pfld and Zmm-pfid
genotypes, respectively, confirming tissue-specific location. Besides, application of oxidative conditions
by paraquat, which act as an alternative electron acceptor from photosystem | generating superoxide,
showed lower electrolyte leakage for Zmm-pfid in comparison to control and Zmv-pfld genotypes.
Furthermore, Zmm-pfid plants subjected to extreme drought in soil also exhibited an improved tolerance
compared to Zmv-pfld and null segregants lines. To sum up, our results indicate that presence of Fid in
M chloroplasts provides an advantage when facing adverse situations. We expect to determine if the lack
of Fld effect when expressed in V chloroplasts is due to a null interaction with the cyclic electron transport,

and in general to thoroughly establish the features of the conferred tolerance.
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Plant adaptation to the environment is a fine-regulated process involving different biomolecules and
modulation levels. Roots are the organs that firstly sense changes in the soil and accordingly accelerate
or arrest their primary or lateral growth and development. Among the biomolecules participating in root
development and adaptation, transcription factors (TF) play crucial roles, usually activating or repressing
their targets and concomitantly entire signal transduction pathways. AtHB23 is a member of the HD Zip |
family, described as a negative regulator of lateral root initiation and an activator of the salinity response.
A yeast- two-hybrid (Y2H) screening using an Arabidopsis TF library as prey and AtHB23AAHA as bait
revealed the interaction with two TFs belonging to the large MYB family: AtMYB68 and AtPHLI. In this work,
we investigated the interplay between AtHB23, AtPHL], and AtMYB68 and their impact on root
development. Firstly, we corroborated the interaction between AtHB23 and both MYB TFs in independent
yeast assays and plants by BiFC. Notably, both partners also interact between them. By using transgenic
plants carrying the promoters driving the GUS reporter gene, we analyzed their expression patterns. The
three TFs coincided in specific cell groups and developmental stages in the root system. AtMYB68 and
AtHB23 exhibited a similar expression pattern in secondary and tertiary LRs and the base of the secondary
LR primordium (LRP), whereas AtPHL] was expressed in the primary root vascular system and tip, more
precisely in the columella cells. MYB68 silencing did not affect primary root length but significantly
diminished LRP density, the opposite phenotype to that shown by amikR23 plants. The ph/l mutants had
longer primary roots and PHL1 overexpressors the opposite. On the other hand, pA/imutants did not show
significant differences in LR neither in LR and a similar scenario was observed in MYB68 overexpressors.
Relative total LR length diminished in amiR68 plants and significantly augmented in pA/l mutants, like in
amiR23 plants. Under salinity conditions, myb68 mutants and AtPHLI overexpressors had fewer starch
granules, the same characteristic shown by amiR23 plants, while ph/imutant and AtMYB68 overexpressor
plants did not exhibit significant differences compared to WT. In agreement with this scenario, testing
salinity survival, ph/l mutant and AtMYB68 overexpressor plants tolerated the salt condition just as WT,
whereas PHL] overexpressors and amiR68 silenced plants were more sensitive to this stress, the same
phenotype seen in amiR23 plants. These behaviors involved the modulation of the auxin transporter AUXI.
Altogether, the results suggested that AtPHLI interacts with AtHB23 avoiding the latter to fulfill its function.
In contrary, AtMYB68 may be helping AtHB23 to better respond to salinity conditions. The evaluation of the
phenotype of crossed AtHB23, AtPHL], and AtMYB68 mutant and overexpressor plants supported this

complex model.
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After germination, light exposure promotes cotyledon opening and expansion and chloroplast
development in a process called de-etiolation. Golden2-like (GLK) proteins are members of the GARP
family of MYB transcription factors involved in chloroplast development, immunity and senescence.
TEOSINTE-BRANCHEDI/CYCLOIDEA/PCF (TCP) proteins constitute a family of transcription factors that
control various processes of plant development such as embryogenesis, germination, and
morphogenesis of leaves and flowers. They also function in plant immunity and hormonal signaling. They
can be grouped into two major classes, | and Il. In Arabidopsis, the TCP family consists of 24 members, 13
belonging to class | and 11 to class I, whereas GLK genes exist as pairs, GLK1 and GLK2. In previous studies,
we found that GLK1 interacts with several class | TCPs. Moreover, we reported that the class | protein TCP15
and GLK1 are jointly required for cotyledon opening and the induction of cell expansion and
photosynthesis associated genes during de-etiolation of Arabidopsis seedlings. In this study, we analyzed
the relationship between GLK transcription factors and class Il TCPs during de-etiolation. We found that
mutants in a class Il TCP from Arabidopsis shows a delay in the opening of cotyledons when exposed to
light and decreased expression of genes involved in cotyledon opening and chloroplast development,
similarly to observations made in GLKI and TCP15 mutant plants. However, protein-protein interaction
between GLK1 and class Il TCP members was not detected in yeast-two-hybrid assays. Further molecular
and genetic analyses of loss-of-function mutants and gain-of-function constitutive overexpression
transgenic lines for these genes revealed that they act by regulating the expression of similar groups of
light-regulated genes. Moreover, we identified a regulatory network where these transcription factors
interconnect to promote the opening of the cotyledons and the establishment of the photosynthetic
apparatus. Taken together, this study provides new evidence of the concerted function of the TCP and
GLK families during Arabidopsis seedling development and suggests that class | and class Il TCPs have

incorporated into the regulatory network affected by GLK transcription factors acting at different levels.
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The biotrophic oomycete Hyaloperonospora arabidopsidis has co-evolved with its host, Arabidopsis
thaliana. The study of their interaction contributed to postulate the “arms race” hypothesis between
plants and pathogens. According to it, pathogens evolutionarily develop effectors that can suppress the
first layer of plant immune responses induced by their conserved molecules or PAMPSs, which is known as
PAMP-Triggered Immunity (PTI). Similarly, plants co-evolved resistance genes/proteins that recognize
these effectors, thus triggering Effector-Triggered Immunity (ETI). Interestingly, some effectors are also
able to suppress ETI, but can become recognized by the plant and so on. Plant proteins involved in growth
and development are among the host targets of pathogen'’s effectors. It has been proposed that certain
pathogens can manipulate the growth-defense trade-off on their own benefit, tampering hormonal
pathways to suppress PTI and maintain compatibility with the host. We have previously observed an
activation of the auxin responsive DR5:GUSreporter gene in Hpainfected plants, suggesting that the auxin
signaling pathway was induced during a compatible interaction. Thus, we set up to investigate the role
of an Hpa effector (HaRxLI06) that, when expressed in an estradiol-inducible manner in the DR5:GUS
background, partially recapitulated the phenotype observed with the whole pathogen. Here we describe
our findings regarding this effector: 1) It interacts with a component of the Arabidopsis auxin-signaling
pathway (IAA11) as we could confirm via BiFC and yeast-two-hybrid assays; 2) The interaction of IAA1l is
stronger with the C-terminal part, than with the N-terminal of HaRxL106; 3) Upon Hpa compatible
interaction, auxin responsive genes are induced; 4) The overexpression of the effector in wild type
background, as well as in jaall mutant plants, generated an altered growth phenotype with elongated
hypocotyls and petioles and a curved narrow leaf lamina, reminiscent of the shade-avoidance syndrome
displayed by plants experiencing persistent shadow; 5) /aall mutant plants are more susceptible to Hpa
and to the bacteria Pseudomonas syringae DC3000 than wild type plants. Based on the above-
mentioned results, we propose a working model where HaRxL106 negatively influences the repressor

activity of 1AAII, probably releasing one or more ARF transcription factors that would then induce the



transcription of auxin responsive genes. This activation of auxin signaling apparently contributes to the

enhancement of the susceptibility to Hpa.
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Arabidopsis thaliana genotypes that yield significantly more than others exhibit large stem diameters
and an increased number of vascular bundles. These characteristics can be obtained by adding a 1.5 g
hanging weight placed at the apex of a 4 cm height Arabidopsis floral rod for 48 h. The increase in the
number of vascular bundles happens by duplication of the existing ones from the apex through the base,
like auxin flow, similarly to branching from the floral stem. Auxin and its carriers are essential for the

response to the hanging weight treatment and new bundle generation.

To investigate the putative role of brassinosteroids (BS) in this process, we initially evaluated mutants in
genes involved in the BS signaling pathways. The bes/and bzrl did not respond to the weight treatment,
and in agreement, the exogenous addition of brassinazole (an inhibitor of BS biosynthesis) to WT plants

interrupted the response.

BCR1is a negative regulator of branching and a positive regulator of the CLE44 peptide expression, which
participates in the proliferation and differentiation of procambium cells. BCR1 is regulated by auxin, BS,
and strigolactones (sL). The weight treatment on brcl cle44, and max4 mutants did not cause any effect.
The same scenario was observed when the sparsely branched ecotype of Arabidopsis, Zurich (zZu-0), was
weight treated. In agreement, none of these genotypes increased seed production; on the contrary, CLE44
mutant showed a decrease in seed yield. The better performance showed by WT plants after weight
treatment can be explained by an increase in photosynthates transport from source to sink tissues. The
expression of genes encoding enzymes participating in starch synthesis and degradation, as well as

sucrose transporters, was induced after treatment. In addition, treated plants had a higher concentration



of lipids in seeds, while the opposite occurred in cle44 mutants. Roots were also affected by weight
treatment, increasing the primary root diameter and the number of vascular bundles, the total biomass,
and the sucrose transport by phloem tissue. Altogether the results indicate that the weight treatment
triggers a complex process involving AUX, BS, and SA phytohormones. Moreover, we can conclude that
molecular mechanisms involving branching play a crucial role in this event, and CLE44 has a critical role

in this response which needs further investigation.
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Recombination and repair of plant mitochondrial genomes are not well understood. Several re-
combination pathways have been inferred in studies of Arabidopsis mutants of nuclear factors involved
in mitochondrial recombination surveillance. Somatic hybrids between phylogenetically distant species
offer a remarkable model to study mitochondrial genome recombination in wild type plants. Previously,
we reported highly chimeric mitogenomes in two somatic hybrids between the Solanaceae Nicotiana
tabacum and Hyoscyamus niger unrevealing that most rearrangements occurred by homologous re-
combination and that similar regions contributed by both parents are preferentially lost. However, the
number of recombination events inferred from assembled plant mitogenomes is underestimated be-
cause only a subset of the co-existing genomic and subgenomic arrangements are represented. In this
study, we developed a bioinformatic pipeline that infers recombination events by analyzing mapping
patterns and genotype switches using paired-end read information without assembling the
mitogenome. We analyzed the recombination map of a somatic hybrid produced by chemical protoplast
fusion be-tween N. tabacum and another Solanaceae, Physochlaina orientalis and re-analyzed the two
somatic hybrids between tobacco and H. niger. We identified between 45 and 107 homologous
recombination (HR) events in the hybrids. We were also able to infer the molecular mechanism of HR and
found that the maijority involved the Break-induced Replication (BIR) pathway. Interestingly, the
information offered by the paired end reads showed that independent events frequently occur in the

same regions of the recombining tracts within and across somatic hybrids, suggesting the existence of



recombination hotspots in plant mitogenomes. In addition, three non-homologous recombination events
were also detected in two of the hybrid mitochondria. In conclusion, BIR is the main pathway of
mitogenomes replication/recombination following protoplast fusion in somatic hybrids. In addition, the
somatic hybrid model presumably mimics the process after foreign mitochondria enter the host cell,

suggesting that foreign DNA is integrated in plant mitogenomes through this pathway.
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To survive under stress conditions, plants must activate stress-specific signaling pathways that generate
biochemical, physiological and morphological changes allowing adaptation. Proline (Pro) metabolism
influences the cellular redox homeostasis in different ways. Pro dehydrogenase (ProDH) is a mitochondrial
enzyme regulating the limiting step in Pro catabolism. In animals, this enzyme affects lifespan extension,
apoptosis, tumor suppression, and cell survival. In Arabidopsis, ProDH promotes ROS production during
activation of the hypersensitive response. Arabidopsis ProDH is encoded by two genes, AtProDHI and
AtProDHZ2 that are induced during plant-pathogen interactions. Both isoforms potentiate the activity of
the plant plasma membrane NADPH oxidase, also known as respiratory burst oxidase homolog (RBOH).
Under biotic stress conditions, RBOHD is responsible for apoplastic ROS (aROS) accumulation triggered
by flg22 (22 amino acid peptide derived from bacterial flagellin) treatment. We are investigating how
mitochondrial ProDH affects the activity of plasma membrane RBOHD. In particular, we are studying
whether this is mediated by alterations of cytosolic redox homeostasis. We used a sensitive fluorimetry
method to detect variations in the Grx1-roGFP2 protein acting as a glutathione redox potential sensor in
Arabidopsis leaf discs. We detected clear changes in cytoplasmic glutathione redox dynamics upon flg22
perception. This involves a sustained oxidation of Grxl1-roGFP2 that succeeds the transient aROS burst
measured by luminol assay. Inhibition of ProDH reduced flg22-induced Grxl-roGFP2 oxidation in cytosol.

As GSH/GSSG homeostasis is sensitive to the NADPH/NADP changes, we are evaluating how mitochondrial



ProDH affects the cytoplasmic NADPH/NADP ratio. Interestingly, AtProDHI and AtProDH2 would mediate

this effect by acting in different leaf tissues.
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IDENTIFICATION AND CHARACTERIZATION OF ZMS5H: ELUCIDATION OF ITS ROLE
IN BIOTIC STRESS RESPONSE.
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Salicylic acid (SA) is a phytohormone that regulates multiple aspects of plant life, including disease
resistance, leaf senescence, flowering, and thermogenesis. Levels of salicylic acid are regulated not only
by activation of its biosynthetic pathway, but also through its modification by metabolic modifications,
such as glycosylation, methylation, amino acid conjugation and hydroxylation. SA can be hydroxylated
to 2,3-dihydroxybenzoic acid (2,3-DHBA) or 25-dihydroxybenzoic acid (2,5-DHBA), being these
hydroxylated acids the major degradation products of SA. The reaction is catalyzed by enzymes known
as SALICILYC ACID HYDROXYLASES (SHs). In this study, we report the characterization of the first SA
hydroxylase in maize plants: salicylic acid 5-hydroxylase (ZmS5H), a 2-oxoglutarate dependent
dioxygenase that catalyzes the formation of 2,5-DHBA by hydroxylating SA at the C5 position of its phenyl
ring. Unlike other ZmS5Hs reported in rice and Arabidopsis thaliana, this enzyme does not show substrate
inhibition. We also demonstrate that maize mutant plants in S5H accumulate SA. Next, we studied the role
of S5H in the susceptibility against the infection with the fungal pathogen Colletotrichurm graminiciola.
sbhmaize mutant plants exhibited less susceptibility against the pathogen attack compared to wild type
plants (W22 ecotype) without showing any growth penalty. Moreover, the expression of genes associated
with the development of the immune response mediated by SA, including PATHOGENESIS RELATED 1and 5
and MITOGEN-ACTIVATED KINASE PROTEIN 1 was induced in s5h plants after the infection. We also
performed infection experiments in transgenic Arabidopsis thaliana lines expressing ZmS5Hin both dmr6
and s3h mutant backgrounds. DOWNY MILDEW RESISTANCE 6 (DMR6) and SALICYLIC ACID HYDROXYLASE 3
(S3H) catalyze the conversion of the flavanone naringenin to the flavone apigenin and SA to 2,3-DHBA,
respectively. It is also reported that AtDMR6 has also salicylic acid 5-hydroxylase activity. dmr6 and s3h
mutant plants accumulate SA, displaying less susceptibility against pathogen attack. However, when

ZmSbH is expressed in either of the Arabidopsis mutants, susceptibility against Pseudomonas syringae



was restored. Together, these results provide evidence that ZmS5H has an important role during defense

responses in maize plants.
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Plants modify their growth in response to temperature. Warm temperatures enhance stem growth, while
cold temperatures inhibit it. This environmental cue is sensed by three plant thermosensors identified so
far: PHYTOCHROME B (phyB), PHYTOCHROME INTERACTING FACTOR 7 (PIF7) and EARLY FLOWERING 3 (ELF3).
The photo-sensory receptor phyB, represses the activity of CONSTITUTIVELY PHOTOMORPHOGENIC 1(COP1).
In turn, COPI represses the activity of the growth repressor ELONGATED HYPOCOTYL 5 (HY5). Warm
temperatures inhibit this pathway to promote growth. Also, elevated temperatures induce changes in the
RNA hairpin present at the 5"-untranslated region of the transcription factor PIF7, increasing its translation.
High levels of PIF7 protein promote stem growth. ELF3, a component of the evening complex, represses
the expression of PHYTOCHROME INTERACTING FACTOR 4 (PIF4), encoding a protein that promotes stem
growth. In turn, warmth decreases the activity of ELF3 via a process that exhibit liquid-liquid phase
separation, increasing the levels of PIF4 to enhance growth. In nature, plants experience fluctuating
temperatures. Thus, we wanted to investigate the molecular mechanisms that store information about
daytime temperatures to control stem growth during the night. We observed that daytime temperatures
affected the nighttime growth of the stem (hypocotyl). We analyzed the molecular dynamics of the key
components of the signaling network and hypocotyl growth in mutants under different day/night
temperatures. The short-term growth memory required ELF3, PIF4, COP1, and HY5, which carried daytime
temperature information into the night. In response to increasing temperatures, ELF3 forms nuclear
condensates associated with reduced activity. However, these nuclear speckles showed poor sensitivity

to subsequent cooling, representing a typical hysteretic effect. PIF4, controlled by ELF3, followed the same



pattern. We conclude that ELF3 achieves hysteresis and drives the PIF4 promoter into the same behavior,

enabling a short-term memory of daytime temperature conditions.
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growth in Arabidopsis
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Mitochondrial respiration is essential for energy production in most living organisms. Cytochrome ¢
(CYTo) is a soluble heme protein of the mitochondrial intermembrane space, delivering electrons to
complex IV during the last step of aerobic cellular respiration. We previously reported that Arabidopsis
thaliana plants with lower CYTc levels (cytc mutants) exhibit decreased biomass and alterations in
carbohydrate metabolism, explained in part by differential regulation in gibberellin homeostasis. In this
work, we used plants with changes in CYTc levels to explore possible connections between CYTc and the
growth regulatory pathway represented by the Target of Rapamycin (TOR) kinase. Detailed analysis of
cytc mutants revealed phenotypic similarities with mutants in RAPTOR, a central component of the TOR
complex. These comprise delayed germination, decreased root and hypocotyl growth, and delayed
vegetative development. We focused on studying the growth of cyfc seedlings, to understand how these
plants administrate their energy resources for growth. We analyzed non-phosphorylated and
phosphorylated ribosomal S6 kinase protein (S6K and P-S6K) levels as a readout of the activation of the
TOR pathway in cytc mutants. We observed that the levels of both versions of S6K are lower than in wild-
type plants, suggesting that TOR activity is affected in cytc plants. In agreement, autophagy, a process
that is typically inhibited by the TOR pathway, is increased in cytc mutants during normal growth and in
the presence of external sugar supplementation. Related to this process, the total amino acids content is
increased in cytc mutants, probably as an energy source for growth. Our results allowed us to speculate
that, in addition to their central role in ATP production, plant mitochondria also act as signalling
organelles, orchestrating growth and development through different regulatory pathways, in part

represented by CYTc.
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Autophagy is an essential catabolic pathway for eukaryotic cell homeodynamics that mediates cellular
recycling during growth, development and stress conditions, involving the coordinated interaction
among more than 30 highly conserved autophagy-related (ATG) proteins and components of the
secretory system. During this process, a wide range of intracellular material is engulfed into double-
membrane structures termed autophagosomes, and transported this autophagic cargo to vacuoles in
plant and yeast cells (or lysosomes in mammalian cells), to be degraded and recycled for different
cellular purposes or remobilized to other parts of the organism. Most knowledge in the field of plant
autophagy arises from studies in Angiosperms, mainly in the model Arabidopsis thaliana, or crops such
as Zea mays, Oryza sativa, and Glycine max, pointing out that autophagy is virtually involved in all aspects
of plant physiology. Studies of autophagy in the moss Physcomitrium patens have started to emerge,
providing progress on evolutionary aspects of plant autophagy as well as species-specific roles of this
process. P. patens apical growing protonemal cells have the singularity that they continue to undergo
cell divisions as the plant develops. This feature provides a valuable tool to study autophagy in the context
of a multicellular apical growing tissue coupled to development. Herein, we showed that the core
autophagy machinery is present in the moss P. patens, and characterized the 2D and 3D growth and
development of atg5and atg’/loss-of-function mutants under optimal and nutrient-deprived conditions.
Our results showed that 2D growth of the different morphological and functional protonemata apical
growing cells, chloronema and caulonema, is differentially modulated by this process. These differences

depend on the protonema cell type and position along the protonemal filament, and growth condition.



As a global plant response, the absence of autophagy triggers the spread of the colony through
protonemata growth at the expense of a reduction of the 3D growth, such as the buds and gametophore
development, and thus the adult gametophytic and reproductive phases. Altogether this study provides
valuable information suggesting that autophagy has roles during apical growth with differential
responses within the cell types of the same tissue and contributes to life cycle progression and thus the

growth and development of the 2D and 3D tissues of P. patens.
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Leaf growth is sustained by successive phases of cell proliferation and expansion that determine the final
organ size. The rate and extension of these phases are modulated by several developmental and
environmental cues. We show herein that changes in the redox status of tobacco chloroplasts caused by
introduction of the alternative electron shuttle flavodoxin led to decreased leaf size. Flavodoxin activity as
electron sink prevented over-reduction of the photosynthetic electron transport chain and propagation
of reactive oxygen species. These effects correlated with significantly lower rates of cell expansion in
leaves of flavodoxin-expressing plants. Neither the duration of the expansion phase nor the rate and
extension of the proliferative stage were affected by the presence of the alternative electron carrier,
resulting in smaller leaf cells without significant differences in their numbers. Cells from transformed
plants contained fewer chloroplasts of wild-type size, but their cellular coverage was increased due to
cell size reduction. Chloroplast redox modulation of leaf development was associated to increased

proteasomal activity and lower endoreduplication. The results identify a new player in the global



regulation of plant organ growth, as represented by plastid-generated redox signals, and underscore the
value of alternative electron shuttles to investigate the signaling role of chloroplast oxido-reductive

biochemistry in plant developmental pathways.

PL-14

Circular foreign mitochondrial DNA in the mitochondria of parasitic plants

Roulet, Maria Emilia I; Ceriott], Luis Federico 12; Sanchez-Puerta, Maria Virginia 1,2

1 IBAM, Universidad Nacional de Cuyo, CONICET, Facultad de Ciencias Agrarias, Almirante Brown 500,
M55284AHB, Chacras de Coria, Argentina. 2 Facultad de Ciencias Exactas y Naturales, Padre Jorge
Contreras 1300, Universidad Nacional de Cuyo, M5502JMA, Mendoza, Argentina.

Parasitic plants are characterized by their ability to feed directly from other plants, invading the roots or
stems of their hosts through a specialized root called haustorium. This vascular and intimate contact
allows the passage of water, nutrients, pathogens, and nucleic acids enabling the exchange of genetic
information between unrelated species, a process known as Horizontal Gene Transfer (HGT). Most cases
of plant-to-plant HGT involve the mitochondrial genome (MtDNA). Recently, widespread HGTs have been
described in the mtDNA of two holoparasitic species of Balanophoraceae (Santalales): Lophophytum
mirabile and Ombrophytum subterraneum. We deciphered the mtDNA of the close relative L. pyramidale
and performed a comparative and evolutionary assessment to evaluate the incidence, mechanisms, and
impact of transfer events from their mimosoid hosts (Fabaceae) to Lophophytum spp. The mtDNA of L.
pyramidalk is 806,114 bp long and assembles into 79 circular-mapping chromosomes. This
multichromosomal structure is likely an ancestral character of the family Balanophoraceae, in which the
number and characteristics of the chromosomes are highly variable. Comprehensive phylogenetic
analyses showed that L pyramidale harbors six foreign, 13 chimeric, and 18 native protein-coding genes
as a result of ancestral and recent HGT events from its hosts. Most foreign and chimeric genes in
Lophophytum spp. were integrated by homologous recombination into the native locus and are likely
functional. A genus-wide analysis revealed that 54% and 67% of the mtDNA of L. pyramidale and L
mirabile, respectively, was acquired from mimosoid hosts. This foreign DNA enlarged the mtDNA of
Lophophytum spp. by a scale factor of 2.18-3.1 impacting also the coding content. A total of 42 circular
chromosomes are mostly foreign in Lophophytum spp. mtDNAs, and are maintained as plasmid-like

molecules. We propose a circle-mediated HGT model in which transferred foreign DNA circularizes



becoming a stable and perpetuating molecule that can eventually integrate into the resident mtDNA.

This HGT mechanism is unprecedented in plant mitochondria or any other organelle across eukaryotes.
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Nucleotide-binding leucine-rich repeat receptors (NLRs) are key sensors of the plant immune system,
conferring resistance to diseases caused by diverse pathogens. NLRs have been found to act in several
compartments inside the cell. However, NLRs have never been described as functioning from plastids,
which are essential organelles for a successful defense against pathogens. Interestingly, we have recently
found that one splice variant of the Arabidopsis NLR receptor BNT1 displays a functional plastid targeting
signal. The BNTLI variant localizes to the cytoplasm while BNT1.2 is targeted to the plastid envelope. Thus,
the differential activation of the BNTI1 isoforms could play distinctive roles in plant defense responses
against pathogens. Here, we analyzed the level of the BNT1.1 and BNTI.2 transcripts in different tissues and
under multiple biotic interactions. We found that BNTI1.2 shows the highest expression in most of the leaf
tissues and conditions tested. However, in response to the aphid Myzus persicae infestation the BNTI.]
variant was specifically induced in vascular tissue. Moreover, aphid-responsive marker gene expression
was altered in BNTI loss-of-function plants. Taking this into account, we tested the performance of M.
persicae in WT and bnt/ mutant plants. Remarkably, the Electrical Penetrations Graphs Assays showed
that, among the 120 feeding activities tested, the aphid spent more time ingesting sap from the phloem
of bntImutant. This strongly suggests that the aphid’'s performance is higher in the bnt/null-mutant than
in WT plants. However, the Choice Assays revealed that aphids preferred WT over bnti plants. Together,
our results might indicate a specific requirement for the cytoplasm or chloroplast located BNTI at different
stages of the aphid infestation. Future experiments complementing bnf/mutant with each of the variants

will shed light into this attractive possibility.
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AtHB40 and its paralog AtHB53 are Arabidopsis transcription factors (FT) belonging to the homeodomain-
leucine zipper (HD-Zip) I family. Numerous reports show that several members of this TF subfamily are
associated with developmental processes in response to abiotic stress factors. AtHB40, AtHB53, and
AtHB21 were resolved in the same clade in phylogenetic trees and described as crucial for the
transcription of NCED3 in axillary buds, a gene encoding a key enzyme for abscisic acid biosynthesis. Our
previous work showed that AtHB40 is a repressor of primary root growth and also alters root gravitropic
response, involving CYCLIN B and auxin transporters. Root plasticity allows plants to grow in soils with
different compositions, since the root system can readapt its architecture depending on the environment.
Given that HD-Zip paralogs were reported as having redundant functions, we decided to analyze the
triplet at the same time using transgenic plants transformed with prdtHB53.GUS and prAtHB2I.GUS
constructs. Histochemical assays show that AtHB53 is expressed in lateral roots primordia, vascular
system, and the root tip of lateral emerged roots. However, no expression was detected in primary roots.
On the other side, AtHB21 was not detectable in any tissue of roots, and consequently, we put it aside from
the analysis. We obtained athb53 mutant plants and evaluated root phenotype in control growth
conditions. Such mutants showed longer primary roots than Col-0 plants, similar to the observations
done in the analysis of the athb40 genotype. To answer whether AtHB40 and AtHB53 could have
redundant functions in roots and considering that AtHB40 modulates auxin carriers we treated
PrAtHB53:GUS 7-day-old seedlings with auxin (IAA) for different periods. GUS activity was evidenced in
columella cells. Notably, this scenario was similar to the showed by AtHB40, indicating that in these
conditions both genes are co-expressed. Then, we obtained crossed plants between athb53 and
PrAtHB40:GUS. In 7-day-old plants, GUS activity was repressed both in control conditions and after IAA
treatment, suggesting that AtHB53 modulates AtHB40 expression in primary roots and mediates its
induction by IAA. Given that athb40 seedlings are tolerant to 150 mM NaCl treatment, we evaluated
athb53 behavior in salinity conditions and observed that these mutants exhibit enhanced tolerance to
NaCl compared with Col-0. Considering that AtHB53 is strongly expressed in lateral roots in normal
conditions, we quantified lateral root density in athb53 mutants. Although we did not observe significant
differences between athb53 and Col-0 plants in this trait, total lateral root length in athb53 8-day-old



seedlings was significantly increased compared with that of Col-0 seedlings in control conditions.
Altogether, our results suggest that AtHB53 modulates AtHB40 expression in the primary root tip, and this
regulation is related to the auxin effect. Furthermore, AtHB53 plays a role in primary and lateral emerged

root growth.
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Most grapevine cultivars employed in the wine industry were originated from outcrossing two genetically
divergent cultivars and then clonally propagated. Therefore, grapevine cultivars characterize by
possessing diploid and highly heterozygous genomes. Despite the vegetative propagation system, intra-
cultivar phenotypic and genetic diversity has been widely reported. Malbec is appreciated for producing
high-quality red wines and recognized as the signature cultivar of the Argentine viticulture. Previous
analyses of our group demonstrated notorious phenotypic differences among Malbec clones. Also,
significant genetic differences were reported, mostly based on SNPs occurring across the intergenic
regions. Here, aiming to dissect the transcriptomic bases of the clonal phenotypic diversity, we firstly
assembled a truly-phased reference genome for Malbec. To perform the de novo assembly, we used a
trio-binning approach implemented by the software Canu. We generated lllumina short-reads for
Malbec parental cultivars (Magdeleine and Prunelard), that were employed to sort the PacBio long-reads
generated for Malbec into its two component haplotypes. Finally, we obtained two assemblies: “Malbec-
Prunelard” and “Malbec-Magdeleine”, each one showing the total length and gene content expected for

a haploid grapevine genome. On the other hand, we studied 27 clonal accessions grown under the same



conditions at Vivero Mercier experimental vineyard. Analytical and biochemical measurements were
performed on mature berries (23° Brix), during two consecutive seasons (2017-2019). Afterwards, we
chose the six clones exhibiting the greatest differences for the evaluated features. Whole RNA extractions
were performed from berries to conduct RNA-seq experiments. More precisely, lllumina stranded paired-
end reads were obtained for the six clones with their three biological replicates (18 samples). RNA-seq
data was aligned to each haplotype of Malbec reference genome, to perform differential gene expression
(DEG) and gene ontology (GO) enrichment analyses. After performing a multivariate discriminant
analysis including all samples, clone 595 exhibited the most significant phenotypic and transcriptomic
differences. In particular, 595 showed the highest total polyphenols concentration. At the same time, the
DEG and GO enrichment analyses consistently showed that 595 exhibited significantly up-regulated
genes involved in the anthocyanins biosynthesis pathways, when compared to the other clones.
Furthermore, using a diploid assembly as reference enabled us to detect different sets of DEG and GO
terms with each haplotype, and to observe differences in the intensity of the detected processes. Overall,
these results highlight the importance of using a truly-phased assembly to analyze RNA-seq data and
suggest that the clonal phenotypic diversity observed in Malbec could be explained by differences in the

transcriptome.
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graminearum conidia. Role of His 19 in peptide internalization
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Plant defensins are small cationic proteins ubiquitously expressed in the plant kingdom involved in innate
immune defense. The primary structures are variable, but they all share the same tertiary structure, o/
structure stabilized by disulfide bridges: the so-called CSa/g fold. Two highly conserved regions have been
identified in these proteins: the y-core (6XCX3-9C), a well known determinant of the antimicrobial activity
among disulphide-containing antimicrobial peptides and the a-core (GXCX3-5C), a less studied motif
only present in plant defensins. The relevance of these motifs relies on the presence of positive residues
which would allow the interaction with negative charges on the pathogen membrane and/or cell wall. In
previous studies, we have demonstrated that synthetic peptides derived from these regions are active at
micromolar concentrations against conidia from the phytopathogenic fungus Fusarium graminearum
and we have characterized their action. Here, we continue the study of SmAPal-21 mode of action
(sequence: KLCEKPSKTWFGNCGNPRHCG; Minimum Inhibitory Concentration, MIC: 32 uM) and explore the
correlation between the biological activity and primary structure of the a-core of DefSm2-D flower
defensin focusing on the relevance of histidine 19. New peptides were designed by modifying the parent
peptide (STAPHI9R and SmAPHI9A, where His19 was replaced by Arg or Ala, respectively) and synthesized
by the Fmoc solid phase method. Antifungal activity was determined against F. graminearum. Conidia
membrane permeability was assessed by visualizing the influx of the membrane impermeant fluorescent
red dye propidium iodide by confocal laser scanning microscopy (CLSM) after challenging conidia with
each peptide. Reactive oxygen species (ROS) production was monitored on conidia with H2DCF-DA probe
by fluorescence spectroscopy and CLSM. The peptides were derivatized with fluorescein and rhodamine
B and subcellular localization in conidia was studied by CLSM by colocalization with the cell wall marker
Trypan Blue. Transmission electron microscopy (TEM) was used to study the ultrastructural effects of
SMAPal-21 in conidial cells. SmAPal-21 induced morphological changes in the cell wall and peroxisome
biogenesis in F. graminearum conidia. SmAP2HI9A and SmAP2HI9R were found to be active against F.
graminearum (MIC SmAPHI9R: 40 uM and SmAPH19: 100 uM). The replacement of His19 by Ala produced a
decrease in the net charge of one unit at pH 5.5 with a significant increase in MIC, thus evidencing the
importance of the positive charge in position 19 of the antifungal peptide. All three peptides produced
permeabilization of the conidia membrane and induced oxidative stress through ROS production.
However, the replacement by Ala turned all the processes slower. SMAPHI9R and SmAPHI9A were
localized in the conidia cell wall whereas SmAPal-21 was internalized, first entering through the basal and
apical cells of the macroconidia. As the incubation times were prolonged, SmAPal-21 localized in all the
cells of the spores with a non homogeneous distribution in the cell cytoplasm. SmAP«l-21 has a multi-
step mechanism of action against F. graminearum conidia that involves at least alteration of the fungal
cell wall, membrane permeabilization, peroxisome biogenesis, and induction of oxidative stress. The
extracellular localization of peptides SMAPHI9R and SmAPHI9A highlights the role of the His 19 residue in

the internalization.
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Trypanosoma cruzj, Trypanosoma bruceiand Leishmania major, usually known as TriTryps, dre the causal
agents of animal and human sickness. TriTryps are characterized by having complex life cycles,
alternating between a mammal host and an insect vector. One peculiarity of these organisms is that their
genes are organized in long transcriptional units that give rise to polycistronic transcripts, which maturate
into MRNA by a process known as trans-splicing. Even though gene expression regulation occurs mainly
post-transcriptionally, it has been recently shown that chromatin plays a role in modulation. In this work,
we made a comparative analysis of genome-wide chromatin organization and its potential impact on
gene expression for the parasite stage present in the insect vector for the TriTryps using MNase-seq and
RNAse-seq data, publicly available or generated by our laboratory. To compare average nucleosome
positioning and MRNA patterns, we predicted the most likely trans-splicing acceptor sites and used them
as reference points to plot average nucleosome or RNA-seq signals. By representing MNase-seq data, we
corroborated the presence of a mild nucleosome depleted region (NDR) around trans-splicing acceptor
sites (TASs) in 7. cruziand L. major, but not in T. brucei, as previously reported. However, when analyzing
H3 ChIP-seq data, we uphold that TAS protection in 7. bruceiis due to a non-histone complex instead of
a well-position nucleosome, as previously claimed. Moreover, we showed that this nucleosome
organization around TASs is not just an average, since the same layout is conserved in most of the

genome. Furthermore, the strand-specific analysis revealed that the NDR is not exactly at the TAS but a



few base pairs upstream of that point. We corroborated that this trough, is coincident with a footprint of

DNA-RNA duplex, as previously observed.

Additionally, it was previously shown that average nucleosome density around TAS correlates with
average RNA-seq signals. To test how strong is that correlation, we performed gene clustering using k-
means with either nucleosome occupancy or mRNA signals relative to TAS as predictor variables. From
the MNase-seq clustering, we observed a homogenous distribution of average nucleosome density in the
three organisms except for a subset of genes with unusually high nucleosome density in 7. cruzi As
opposed, from RNA-seq analysis, we obtained well-defined gene clusters for the three organisms
supported by high silhouette values. Particularly, we observed that there is a subset of genes with
markedly high mRNA levels compared to the rest, but the correspondence between nucleosome density
and mRNA signal is only partial. To have a better understanding of the role and conservation of those
subsets of genes with unusual characteristics among TriTryps, we are currently performing GO and

Metabolic pathway analysisanalyses.

MI-03

EVASION OF THE CELLULAR IMMUNE RESPONSE BY THE NS5 PROTEIN OF THE
DENGUE VIRUS. IMPACT ON THE PATHOGENESIS OF THE FOUR SEROTYPES FOR A
RATIONAL DESIGN OF TETRAVALENT VACCINES

Gonzalez Lopez Ledesma, Maria Mora, Costa Navarro, Guadalupe; Pallares, Horacio, De Maio, Federico;,
lglesias, Gabriel, Gebhard, Leopoldo;, Paletta, Ance; Giraldo Giraldo, Marice; Rajsbaum, Ricardos; Ceballos,

Ana;; Gamarnik, Andrea

1= Fundacién Instituto Leloir-CONICET, Buenos Aires, Argentina :- Universidad de Buenos Aires, Facultad de
Medlicina, Departamento de Microbiologia, Parasitologia e Inmunologia. Instituto de Investigaciones
Biomédicas en Retrovirus y SIDA (INBIRS-CONICET), Buenos Aires, Argentina. - University of Texas Medical

Branch, Department of Microbiology & Immunology, Galveston, Unites States.

Dengue virus (DENV) is the most important mosquito-borne virus, with an estimated infection rate of 390
million people per year. Despite its global burden, there are no antiviral agents or universal vaccines

available to cope with this infection. Vaccine development has been a great challenge due to the



presence of four serotypes (DENVI-4). A previous exposure to any of the serotypes can lead to a more
severe clinical manifestation upon infection with a heterologous one. This feature, along with the rapid
expansion of co-circulation of DENV serotypes and the increasing infection incidence, highlights the

importance to understand differences among serotypes and their interaction with the host cell.

DENV is a single-stranded RNA virus that relays on ten viral proteins to carry out its replication cycle and
counteract the immune response. NS5 is the largest and most conserved protein across serotypes. It
comprises two domains, the N-terminal methyltransferase (MTase) domain, which is essential for viral
RNA capping, and the C-terminal RNA-dependent RNA-polymerase in charge of RNA synthesis. NS5 is
also a potent antagonist of type | interferon signaling pathway through STAT2 degradation. In this study
we demonstrate that NS5 further interferes with nuclear factor-kB (NF-«B) activation cascade by

degrading the host protein ERC1 in the course of infection.

ERC1 is a cellular protein with multiple functions. It is a regulatory subunit of the IKK complex involved in
NF-«B activation pathway, it participates in the docking and/or fusion of Rab6-positive vesicles at the cell
cortex and it forms a complex that drives cell motility. We found that during DENV2 infection, ERCI1 is
degraded in a proteasome-dependent manner, mechanism that requires UBR4 as E3 ubiquitin ligase. We
determined that the MTase domain is the viral counterpart essential and sufficient for ERC1 degradation
and that not all NS5 from the four serotypes are capable of ERC1 degradation. Based on this difference
between the MTase domain of DENV], 2, 3 and DENV4, we mapped the amino acid residues responsible
for ERC1 degradation. We generated a recombinant DENV2 that exchanges serotype properties with
DENV4 by a single amino acid substitution. Infection with this virus led to higher levels of cytokine
expression and secretion, resembling that reported for DENV4, and increased cell motility. NF-kB regulates
the expression of genes related to immune responses. Viruses have thus developed a variety of strategies
to modulate this pathway. In this regard, although DENV infection triggers the production of large
amounts of pro-inflammatory cytokines, infected cells block further NF-kB activation, albeit the
underlying mechanism has not been fully described. In the present study, we provide a novel viral
mechanism for modulating NF-kB activation and cell migration by a DENV serotype-dependent ERCI

degradation. Importantly, these findings are relevant for the rational design of DENV tetravalent vaccines.
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Giardia lambliais a parasitic protozoan that inhabits the upper intestine of humans and animals causing
a disease called giardiasis. This parasite switches between the vegetative form (trophozoite) and the
resistant one (cyst). The change from one form to the other is bi-directional, depends on the
microenvironment surrounding the parasite, and must be fast and efficient to ensure infection from host
to host. In the process of cell differentiation into cyst, it was shown that some epigenetic mechanisms
involved in the modulation of gene expression occur. In this sense, our work is focused on studying the
localization of different histone post-translational modifications, particularly in the expression and/or
localization changes, the study of the localization of different histone post-transiational modifications,
particularly in the changes in the expression and/or localization of point histone 3 (H3) modifications. We
found that during the growth of the parasite, the mono-, di- and trimethylation marks of the lysine 4 were
localized in the nuclei, but during encystation, there was a switch towards the periphery of the cells, and
a decreased expression in the nuclei. On the other hand, the dimethylation of the lysine 36 showed a
heterogeneous nuclear signal between both nuclei of the same trophozoite, while trimethylation of the
same lysine was homogenously distributed in each nucleus. Both marks showed an increase in the nuclei
signal during early encystation, which decreased at the end of the process. Related to the acetylation of
lysine 9, we found an evident nuclear mark during growth that slowly decreases as the encystation
progress. At the same time, a cell peripheral mark in the encysting trophozoite appears. Finally, although
we found a nuclear mark of acetylation on the lysine 27 during the growth of the parasite, this mark
disappeared from the nuclei at very early time points after the beginning of the encystation process. From
these results, a new question arises related to the final destination of histones during the encystation
process, which goes from disappearing some marks to localization probably in endo-lysosomal
peripheral vacuoles or the disappearing of some marks to localization probably in endo-lysosomal
peripheral vacuoles or in exosomes. Our results contribute to previous findings that correlate methylation

and acetylation of histones as crucial events during the differentiation of Giardia lamblia.
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Giardia lamblia is an intestinal parasite known to encode several families of cysteine-rich proteins.
Among these families are the "Variant-specific Surface Proteins (VSPs)", which are unquestionably
involved in the process of antigenic variation. In addition to the VSPs, other families of cysteine-rich
proteins have been described in Giardia, such as the “High Cysteine Membrane Proteins (HCMP)”, “High
Cysteine Proteins (HCP)” and “Tenascin-like Proteins (TLP)". However, these proteins are less well known
and there is no consensus on their function, subcellular location and relationship with VSPs. Although
numerous efforts have been made to determine the distinguishing features of VSPs and how many VSP
genes exist in the G. lamblia genome, a clear profile of the VSP repertoire is still lacking. In this work, we
perform a comprehensive analysis of Cys-rich families’ genes and proteins in the recently updated
version of the Giardia genome, including their organization, characteristic features, potential evolution,
and expression levels, combining pattern searches and predictions with massive sequencing techniques,
integrating and reanalyzing as much omics data as possible. Our findings allow us to propose a new
classification for genes and pseudogenes encoding Cys-rich proteins that better describe their
involvement in Giardia biology and suggest that HCMPs play a protective role on the parasite during the
turnover of one VSP by another. In addition, we design bioinformatic tools that allow comparing
transcriptomes and proteomes obtained under different experimental strategies to study the biology of

this and other pathogens of interest in public health.
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The genomes of most protozoa encode families of variant surface antigens, whose mutually exclusive
changes in expression allow parasitic microorganisms to evade the host immune response. It is widely
assumed that antigenic variation in protozoan parasites is accomplished by the spontaneous
appearance within the population of cells expressing antigenic variants that escape antibody-mediated
cytotoxicity. Here we show, both /in vitro and in animal infections, that antibodies to Variant-specific
Surface Proteins (VSPs) of the intestinal parasite Giardia lamblia are not cytotoxic, inducing instead VSP
clustering into liquid-ordered phase membrane microdomains that trigger a massive release of
microvesicles carrying the original VSP and switch in expression to different VSPs by a calcium-
dependent mechanism. Surface microvesiculization and antigenic switching are also stimulated when
Trypanosoma brucei and Tetrahymena thermophila are confronted to antibodies directed to their GPI-
anchored variable surface glycoproteins. This novel mechanism of surface antigen clearance throughout
its release into microvesicles coupled to the stochastic induction of new phenotypic variants not only
changes the current paradigm of spontaneous antigenic switching but also provides a new framework

for understanding the course of protozoan infections as a host/parasite adaptive process.
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Mutation landscapes and signatures have been thoroughly studied in a wide variety of species, including
cancer and SARS-CoV-2. There is a good understanding of the mechanisms behind some pattern
changes observed in different types of cancer. However, for SARS-CoV-2, knowledge about the processes
behind the observed changes in the mutation landscape is limited. Fortunately, the massive amount of
information available about this virus allows us to study modifications in their genomic sequences under
different circumstances and correlate them with clinical data. Thus, it was described that different SARS-
CoV-2 lineages favour infecting different tissues, with Omicron replicating in the upper respiratory tract
(URT), compared to other lineages, which replicate in both URT and lower respiratory tracts (LRT). Here,
we present results that link the viral replication niche to specific changes in mutational patterns and
explain them by a particular mechanism. Surprisingly, those patterns look to be also modified with events
occurring in the patient, such as vaccination. Hence, deductive reasoning allowed us to identify the steps

of the coronavirus infection cycle in which those mutations initiate.
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The MerR family is a group of transcriptional activators with conserved N-terminal helix-turn-helix DNA
binding domains and variable C-terminal effector binding regions. In most MerR proteins, the effector
binding domain (EBD) contains a cysteine center that is suitable for metal binding and mediates the
response to environmental stimuli such as oxidative stress, heavy metals or antibiotics. Here, we present
a novel transcriptional regulator classified in the MerR superfamily that lacks an EBD domain and lacks
conserved metal-binding sites and cysteine residues. This regulator of the psychrotolerant Bacteroidetes
Bizionia argentinensis JUB59 is involved in iron homeostasis and has been named MIiR (MerR-like iron
responsive regulator). /n silico analyzes analyses have shown that homologs of the MIIR protein are
widespread among different bacterial species. Deletion of the m/iR gene resulted in reduced cell growth,
increased cell adhesion and filament formation. Genome-wide transcriptome analysis revealed that
genes associated with iron homeostasis were down-regulated in the m/iR deletion mutant. Using NMR-
based metabolomics, ICP-MS, fluorescence microscopy and biochemical analysis, we assessed
metabolic and phenotypic changes associated with m/i/R deletion. This work provides the first evidence
for a MerR family regulator involved in iron homeostasis and contributes to expanding our current
knowledge of the relevant metabolic pathways and cellular remodeling mechanisms involved in the

adaptive response to iron availability in bacteria.
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The production of efficient enzymatic extracts for deconstruction of the structural polysaccharides that
make up the plant cell wall, cellulose and hemicellulose, is an important process for the valorization of

residual biomass. Paenibacillus xylanivorans A59 and Cellulomonas sp. B6 are bacterial strains with



capacity for degrading polysaccharides, isolated from the soil of pristine environments. Under
appropriate culture conditions, both strains can secrete different carbohydrate active enzymes
(CAZymes).

In this work, we studied the extracellular enzymatic activity and the exo-proteome of P. xylanivorans A59
and Cellulomonas sp. B6 strains when grown on different carbon sources, including sugar cane residue
(SCR) and wheat bran (WB), as well as sucrose (SAC) as negative control. Both strains presented mainly
extracellular xylanase activity when cultured on SCR or WB, determined as xylose equivalents of reducing
sugars. The highest activity was achieved by culture on SCR for P. xylanivorans (1.06 IU/mL, 72 h) and on
WB for Cellulomonas sp. B6 (3.06 IU/mL, 48 h). In all cases, cellulose degrading activity was low. By mass
spectrometry analysis of the culture supernatants (E) we identified the main enzymes responsible for the
observed activity. P. xylanivorans secreted 97 proteins when grown on SCR (E-SCR) from which 17
corresponded to CAZymes: 15 glycoside hydrolases (GHs), 1 with auxiliary activity (AA) and 1 pectate lyase
(PL). In the case of Cellulomonas sp. B6, 195 proteins were identified in E-WB, from which 37 were CAZymes:
28 GHs, 1 AA, 2 glycosltransferases (GTs), 3 carbohydrate esterases (CEs) and 2 carbohydrate-binding
proteins (CBMs). While in P. xylanivorans the most abundant CAZyme was a GHIO B-xylanase, in
Cellulomonas sp. B6 several enzymes presented a similar high abundance, including endo- and exo-
glucanases, xylanases and debranching enzymes. In both cases, extracellular components of ABC sugar
transport systems were identified, which could be involved in the transport of mono- and small

oligosaccharides into the cell.

Most CAZymes were encoded in distant regions of the genome, with few exceptions. A common feature
was the presence of coding sequences for sugar transporters (mainly ABC family) and transcriptional
regulators along with genes encoding CAZymes. In summary, both bacteria can secrete GHs with
different relative abundance when cultured in lignocellulosic substrates, though the number and type of
enzymes varied. Cellulormonas sp. B6 secretes a garter number of proteins and a more diverse repertory
of CAZymes. Nevertheless, £. xylanivorans culture supernatant has higher xylanase activity, mainly due to
a single GHI0 xylanase. These results allowed us to build a model for polysaccharide utilization of each

bacterium.
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Cell division is a central process in bacteria and a prerequisite for pathogenicity. FtsZ, a tubulin homolog,
and FtsA, an actin homolog, have fundamental roles in the bacterial division machinery. Division starts
with the polymerization of FtsZ at the midcell and these protofilaments form a ring-like structure known
as Z-ring. FtsZ assembly recruits other members of the divisome, such as FtsA that anchors the Z Ring to
the membrane and recruits late-assemble proteins to complete the division. It has been demonstrated
that a proper FtsA/FtsZ ratio is needed for cell division to occur. In Streptococcus pneumoniae, the relative
amount of FtsA/FtsZ is 1:1.5. This relative abundance of FtsZ suggests that no-FtsA bound FtsZ is required
during cell division. Here, we displayed that imbalances in the FtsA/FtsZ ratio due to overexpression of
FtsA induced growth defects and bacterial lysis, while the FtsZ overproduction does not induce any
morphological or growth defect. To identify putative protein-protein interaction, we performed a pull-
down assay using GFP-Trap technology to compare the related proteins detected under native FtsA
expression levels and a slight FtsA overexpression one without evidential morphological changes. Under
native expression levels, the main hits were divisome proteins, such as FtsZ, while under overproduced
FtsA conditions, we found an enrichment in stress response proteins. Among them, DnakK, a heat shock
chaperone that binds to unfolded proteins, was the most relevant hit. Furthermore, it has been
demonstrated that the two-component system CiaRH is important to maintain cell integrity helping S.
pneumoniae to cope with lysis-inducing conditions. This protective effect involves the regulation of the
major pneumococcal autolysin, LytA. We observed that autolysis induced by FtsA overexpression was
abolished in the Alyt4 mutant, indicating the LytA dependence of this lytic event under these conditions.
In addition, a AciaR mutation aggravates the lytic phenotype, which strengthens its protective role. The
overexpression of FtsA produced cell wall alterations, evidenced by an increased propidium iodide uptake
of the pneumococci, which might be the signal for the activation of LytA. The contrasting results obtained
by overexpression of either FtsA or FtsZ support the idea that free FtsZ is needed for the division to occur
and help to gain insight into how bacteria counter protein imbalances. In the case of an imbalance in the

FtsA level, the CiaRH system is essential for the cell integrity of S. pneumoniae.
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The human pathogen, Pseudomonas aeruginosa (PA), is a maijor etiologic agent in a number of acute
and chronic infections. During infection development, PA gradually shifts from an acute virulent pathogen
of early infection to a host-adapted pathogen of chronic infection. This adaptive process is mainly
mediated by inactivating mutations that turn off acute virulence factors (i.e., motility appendages and
pigments) and augment traits associated with chronic infection (i.e., antibiotic resistance). PA undergoes
these evolutionary changes in response to selective forces, like the highly oxidative environment, during
the chronic infection process. Identification of key players involved in this adaptation process may help
to design more effective antimicrobial treatments. In this sense, the mutagenic DNA polymerase (Pol) IV
catalyzes the error-prone bypass or incorporation of oxidized nucleotides. We previously reported that
the Mismatch Repair protein MutS regulates the access of Pol IV to replication sites in PA by controlling
Pol IV interaction with p clamp, which localizes Pol IV to sites of DNA synthesis. In the present work, we
evaluated the involvement of Pol IV in the PA genome evolution under oxidative stress. With this aim, we
analyzed a mutT deficient strain (T), where prevention of nucleotide oxidation is impaired and a mutT
mutss (TB) strain, where MutS does not avoid Pol IV mutagenesis. It was also included the Pol IV-deficient
strains mutT dinB (TD) and mutT mutS8 dinB (TBD). In order to study the role of Pol IV in the mutagenesis
of the PA entire genome, we performed mutation accumulation (MA) experiments in which de novo
spontaneous mutations accumulate across the genome randomly as selection is expected to be
dramatically reduced. MA lines were initiated by creating replicates of each of the four founder strains
and propagating lines for 2650 generations through repeated bottlenecks of a single, randomly chosen
individual colony, thereby greatly reducing the effectiveness of selection. The whole genome of the
founder strains and each MA line were then analyzed by next generation sequencing to evaluate the
mutational events that occurred over the time frame of the MA experiment. All MA lines exhibited similar
genome mutation rates (4 10-9 per nucleotide) and mutation spectra were dominated by base
substitutions characteristic of oxidative DNA damage (AT>CG). However, TB MA lines showed increased
mutations in particular cellular pathways that are inactivated in acute to chronic switch of PA infection,
such us motility and pigmentation. The mutation preference for these pathways was not observed in the
MA lines derived from T, TD and TDB. Phenotypic analysis of the MA lines showed that mutations introduced
by Pol IV effectively inactivated the target genes. A proportion of T MA lines evolved to a

hipopigmentation phenotype whereas T, TD and TDB MA lines showed an increased production of



pyocyanin and pyoverdine pigments. Also, flagellar motility was decreased in some Tp MA lines, an effect
not shown by T, TD and TDB MA lines. This analysis is currently being extended to other central phenotypes
in the PA adaptation. In conclusion, our work reveals that Pol IV activity and its regulation by MutS might
have an essential role in the acquisition of inactivating mutations important for the acute-chronic switch

in PA infection.
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Streptococcus pneumoniae is a major bacterial pathogen that usually colonizes the upper respiratory
tract and causes pneumonia, bacteremia, and meningitis in humans. Pneumococcal infections are
generally treated with beta-lactams and fluoroquinolones (FQs), but FQ resistance has been reported in
this pathogen. In our lab, we have reported that host cell oxidative stress induces FQ tolerance, an unusual
ability to tolerate the antibiotic effects. We have also demonstrated that intracellular survival of S.
pneumoniae increases in host cells that are coinfected with the influenza A virus (IAV). This synergistic
mechanism depends on the SirRH two-component system, which controls the expression of certain stress
genes needed for bacterial survival in host cells. The purpose of this work was to elucidate the role of SirRH
in the mechanism of FQ tolerance and the impact of influenza A infection. To determine the contribution
of SirR-regulated genes in the formation of FQ-tolerant pneumococci, we mutated genes encoding for
enzymes involved in the oxidative stress response, such as psaB (encodes for a subunit of a manganese
ABC transporter), nrdH (encodes for a glutaredoxin-like protein), and sirR. The three mutants showed a
decreased FQ-tolerance induced by hydrogen peroxide in bacterial cultures, demonstrating that psas,
nrdH, and sirR play an important role in the mechanism of FQ-tolerance induced by oxidative stress. To

analyze the effect of IAV infection on FQ tolerance induced by host cell oxidative stress, A549



pneumocytes were coinfected with the IAV and S. pneumoniae. We found a significant increase in FQ
tolerance compared to A549 cells infected only with pneumococci. We determined that the cytoplasmic
ROS levels were increased in IAV-infected cells, indicating that the IAV-induced respiratory burst is
probably involved in this mechanism. When A549 cells were previously infected with IAV for 24 h, and then
treated with NAC (a known ROS inhibitor) for 1 h before bacterial infection, we found a decrease in FQ
tolerance of S. pneumoniae. To analyze the putative contribution of autophagy to the IAV-induced FQ
tolerance in host cells, we coinfected MEF and MEF-atg5-KO (deficient in autophagy) cells with IAV and S.
pneumoniae. We observed a similar FQ tolerance level to that observed in A549 cells, however, in MEF-
atgb5-KO we observed a decreased FQ tolerance related to MEF wt. These results suggest that oxidative
stress genes are involved in the FQ tolerance mechanism in S. pneumoniae. Importantly, FQ tolerance is
developed in coinfected cells in a ROS-dependent manner, and it occurs in autophagy-proficient cells
only. We propose that our findings about FQ tolerance in S. pneurmoniae are clinically relevant, due to this

mechanism may cause complications in the antimicrobial treatment of pneumococcal infections.
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Genetic rearrangement of DNA repeated sequences has been proven important for the adaptation of
different bacterial species, due to its capacity to alter the chromosomal structure. Long direct repeats
can be deleted or expanded by different pathways depending on the level of homology and presence of
different factors involved in DNA recombination, replication and repair. Homologous recombination is
catalyzed by the RecA recombinase, which searches for homology between two DNA sequences and then
promotes the exchange between DNA strands. It is also known that components of the Mismatch Repair

System (MRS) have an inhibitory function over the recombination of divergent sequences.

We used a genetic reporter system previously generated in our laboratory, that consists of a plasmid

containing two direct repeats (1268 bp) separated by a spacer, to determine the in vivo recombination



(deletion of one repeat and the spacer) rate for several mutant strains. We also investigated the influence
of sequence homology between repeats using two versions of the reporter system; one containing
repeats with perfect homology (HO) and another called homeologous (HE) which contains repeats

with 5% of divergence.

Previous results from our laboratory indicate the coexistence of both RecA dependent and independent
recombination mechanisms in this species, both resulting in the deletion of one of the repeats.

We found that in the WT strain, HO recombination (HOR) rate (1.23x10-4) was 60 fold higher than the HER
rate. In the ArecA strain the HOR rate was 4 fold higher than the HER rate. More importantly, the HOR rate
represents 1% of the rate found in the wt WT strain, whereas the HER represents 14%. This differs from our

results in £ scherichia colj where HER rate in the ArecA strain represents 5% of the rate of the wt WT strain.

We also found that the HER rates in strains lacking factors involved in the Mismatch Repair System (
AmutSand AmutL) were 6 and 2 fold higher than in the WT strain. Interestingly, deletion of the MutS protein
had a much higher effect on a ArecA background; with an HER rate 30 fold higher than the one found in

the RecA deficient strain.

The homeologous repeat system contains 64 polymorphisms that can be used as molecular markers to
identify the approximate recombination sites in recombined clones. These polymorphisms are not
distributed evenly in the repeats, creating regions with different densities. We obtained the DNA
sequences for multiple clones (46 - 59) of each strain and determined the approximate recombination
sites. We found that the distribution of the recombination sites varied in the different mutants. In the
absence of MutS, recombination occurs in a region with high mismatch density in 30% of the clones, in
contrast with only 7% observed in the WT strain and 5% in the ArecA strain. The double mutant strain

AmutS| ArecA however, showed 11% of recombination sites in this area.

Different to the observed in £ colj our results indicate that there is a significant percentage of HER that
occurs independently of the RecA recombinase in P. geruginosa. Also we found that the MMR system has
an inhibitory effect in the deletion of direct repeats, both dependent and independent of RecA, moreover,
the effect of mutSseems to be stronger on the independent pathway. Additionally, in the absence of Muts,
RecA seems to prefer not a region with a perfect homology but regions that contain a certain percentage

of mismatches.
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The opportunistic pathogen Pseudomonas aeruginosa causes a wide range of acute and chronic
infections. In cystic fibrosis (CF) airways, it forms multicellular aggregates called biofilms that are thought
to contribute to chronic infection. Understanding the early steps of the transition from a free-swimming
to a multicellular and sessile state is critical for developing strategies against chronic infections. We have
reported that free-swimming P. aeruginosa attaches to apoptotic cells extruded from the epithelium,
forming stable bacterial clusters. We further established that although clusters are permanent, individual
adhesion is reversible and mediated by type IV pili (T4P). T4P are retractable filaments located at the
poles of the bacterial cell and responsible for critical functions such as twitching motility (a form of
surface-associated bacterial movement), adhesion to biotic and abiotic surfaces, virulence, and biofilm
formation. The semi-flexible polymers of T4P are formed maijorly by pilin (PilA) subunits. Pilus extension
and retraction are mediated by PilB and PilT ATPases, respectively. There is another ATPase called PilU,
which also contributes to pilus retraction, although its role is less clear. piT mutants are typically
hyperpiliated but totally impaired for twitching motility. We have now found that pi/TpilU or pilT deletion
mutants do not adhere to apoptotic cells for prolonged times and are, therefore, unable to cluster. These
results indicate a role for retraction in adhesion not previously reported in P. aeruginosa. T4P are also
involved in surface sensing, a process whereby surface engaged bacteria, through the Chp putative
chemosensory system, up-regulate synthesis of the second messenger cyclic AMP (cAMP) and initiate
physiological changes required for surface-associated lifestyles. PilH is one of the response regulators of
the Chp system and it has been proposed to limit downstream signaling and/or to control the function
of the retraction ATPases PilT/PilU. Deletion of pilH results in high levels of cAMP, diminished retraction
function and hyperpiliation. We found that Api/H clusters on apoptotic cells but to a lesser extent than the
wild type. This goes in line with our finding showing retraction is involved in adhesion. To rule out the
possibility that an alternative adhesin stimulated upon T4P-mediated surface sensing was involved in
cluster formation, we tested the api/HAp//B mutant, which is constitutively activated for surface sensing
but lacks surface pili. We found this mutant does not adhere to apoptotic cells for prolonged times either,
and as so, is unable to cluster. ApilHApi/TAPIlU, a mutant that is also constitutively activated for surface
sensing, has surface pili but is unable to retract them, showed the same result. We conclude that a
functional T4 Pilus is the main adhesin that mediates cluster formation. We are currently setting up a

recently described pilin cysteine-labeling method.
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Hepaititis E virus (HEV) is an RNA virus responsible for the hepatitis E, a global emerging disease. Camelids
have heavy chain only antibodies from which the variable domain (VHH or nanobody) that specifically
binds to antigens can be isolated. Different expression systems can be used to produce VHH with high
yield; VHH are easily modified and have superior physicochemical properties. In this work we obtained,

selected, and modified nanobodies to detect the HEV capsid protein.

Method: HEV-3 ORF2 protein was expressed and purified using NiNTA under native conditions. A llama was
immunized following a protocol of five successive subcutaneous injections with 150 g ORF2 at 2-week
intervals. Blood was taken 4 days after the last immunization; lymphocytes were isolated and RNA
extracted. A nanobody library was constructed using a golden gate strategy. ORF2 specific nanobodies
were selected after 3 rounds of panning on transformed TG1 E. coli, using the phage display technology.
Then, 96 colonies were randomly selected and the expression of HA-His-C-tagged nanobodies was
induced with 1 mM IPTG. Recombinant VHH-HA-His proteins were tested for their capacity to recognize the
ORF2 HEV-3 protein using an indirect ELISA. Positive clones were sequenced and nanobodies were
selected according to the hypervariable complementary-determining region 3 (CDR3) sequence. Scaling
up of the selected nanobodies was done after transformation of WK6 E. coli, the protein was extracted out

of the periplasm and purified by affinity chromatography. Finally, the VHH were cloned and modified.

Results: A nanobody library of 1.8x109 individual colonies was obtained and a 100% of the tested clones
contained a VHH fragment. A phage library of 1x1012 phages/ml was generated after infection of the TG1
E. coli with the MI13KO07 helper phage. After 3 rounds of panning, 96 clones were randomly selected and
successfully extracted from the periplasm to identify specific binders by ELISA. 86 individual positive
colonies were identified, and 16 clones were sent for sequencing after a pre-selection by restriction
enzyme analysis. Six different HEV-3 ORF2 specific nanobodies were selected and modified with different
tags (polystyrene binding peptide, biotin binding site, and proteins with enzymatic activity). These VHHs

with and without tags were successfully expressed and purified by affinity chromatography. Conclusion:



To our knowledge, this is the first report of the selection and production of nanobodies specific for the
ORF2 protein of HEV-3. We are currently working on the design of a low-cost immunoassay, with different
formats such as sandwich ELISA and competitive ELISA, to detect anti-HEV antibodies or the biomarker
ORF2 in human or pig plasma/sera. It is important to mention that these nanoantibodies could also be

used for research and passive therapy to prevent HEV infection in pigs to avoid zoonotic transmission.
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Before fertilization, spermatozoa must undergo calcium-regulated acrosome exocytosis in response to
physiological stimuli such as progesterone and zona pellucida. Our laboratory has elucidated the
signaling cascades accomplished by different sphingolipids during human sperm exocytosis. Recently,
we established that ceramide increases intracellular calcium by activating different channels and
stimulating sperm exocytosis. However, whether ceramide induces exocytosis on its own, activation of
the Cerk/CIP pathway, or both is still an unsolved issue. Here, by using functional assays, we demonstrate
that CIP addition induces exocytosis in intact, capacitated human sperm. Real-time imaging in single-
cell and calcium measurements in sperm population show that CIP needs extracellular calcium to induce
intracellular calcium increase. The sphingolipid triggers cation-influx through Catsper, VOC, and SOC
channels. However, requires calcium efflux from internal stores through IP3R and RyR to achieve sperm



secretion. For the first time, we report the presence of the ceramide kinase (CerK) in spermatozoq, the
enzyme that catalyzes CIP synthesis. Furthermore, CerK exhibited calcium-stimulated enzymatic activity
during sperm secretion. Exocytosis assays using a CerK inhibitor demonstrate that ceramide induces
sperm exocytosis, partly due to CIP synthesis. Importantly, progesterone requires CIP to trigger the
acrosome exocytosis. This is the first report, implicating the bioactive sphingolipid CIP in the physiological
pathway of the sperm acrosome reaction.
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Ceramide (Cer), sphingomyelin (SM), glucosylCer (GlcCer), and complex glycosphingolipid species with
very-long-chain PUFA (VLCPUFA), in nonhydroxy (n-V) and 2-hydroxy (h-V) forms, characterize the
spermatogenic cell lipidome in rodents. The h-V/n-V ratio increases with differentiation from pachytene
spermatocytes (PtS) to round spermatids (RS) and further stages. We first established that PtS and RS in
culture are able to synthesize de novo Cer, SM, and GlcCer autonomously, and then studied the influence
on such synthesis of testosterone, alone and after adding the medium conditioned by Sertoli cells (SCM).
Using [:H]16:0 as precursor, the formation of [:H]Cer and [:H]SM species with VLCPUFA was quite active,
especially n-V SM. The label was mostly in the sphingoid base, 16:0, and a part was in [:H]VLCPUFA. De
novo synthesis inhibition affected distinctly the [:H]SM/[:H]Cer ratios in PtS and RS. The genes CerS3, SMS],
SMS2, and GCS diverged in expression with differentiation. Testosterone stimulated the de novo
biosynthesis of n-V [:H]SM in PtS and increased the [:H]Cer/[:H]SM labeling ratio in RS. Supplementation
of testosterone-containing medium with the SCM robustly stimulated these reactions. Testosterone also
stimulated the expression of two fatty acid elongases and fatty acid 2-hydroxylase. We speculate that
germ cells must have a form of receptor to testosterone. The SCM effect is consistent with one of the
known secretory products from Sertoli cells, most likely the androgen-binding protein, facilitating the
availability of the hormone to germ cells, but we cannot rule out other molecules or even structures (e.g.
exosomes) that might be present in the SCM. Supported by SGCyT UNS-PGI-UNS [24/B272 to GMO],
FONCyT, [PICT2017-2535, PICT2020-02056 to GMO].
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Membrane fusion is crucial for the coordination of mitochondrial dynamics. An imbalanced
mitochondrial dynamic leads to the formation of fragmented mitochondria and a decrease in
intracellular ATP levels, contributing to the development of important diseases, including
neurodegenerative, cardiac or cancer conditions. The fusion process is energetically unfavorable,
thereby requiring specialized proteins. In mammals, Mitofusins (Mfn) 1 and 2 are responsible for
mitochondrial outer-membrane (OMM) fusion. They belong to the dynamin superfamily of multi-domain
GTPases. Recent structural studies suggest that, upon GTP hydrolysis, Mfns dimerize to promote the
approaching and fusion of OMM. However, the OMM fusion seems to require multiple regulatory factors
that control the dynamics and kinetics of mitochondrial fusion throught the formation of heterotypic Mfn1-
Mfn2 dimers. In this study, we purified and functionally reconstituted the full-length mouse Mfn2 in large
and giant unilamellar vesicles (LUVs and GUVs, respectively). Vesicles were prepared with POPC alone or
with 30% of plasmalogen-PC or DOPE. Unlike GDP, after incubation with GTP, vesicles underwent fusion.
Fast video microscopy imaged the Mfn2-dependent membrane fusion pathway which involves the
formation and expansion of a membrane diaphragm and the opening of a fusion pore. The incorporation
of DOPE (30% mol) in the lipid composition did not alter the fusion sequence but enhanced the fusion
kinetics significantly, as revealed by a lipid-mixing assay. Our observations show that Mfn2 alone can
promote the fusion of micron-sized vesicles, without the presence of other proteins in the membrane. In
addition, the lipid environment is an important factor in the modulation of Mfn2-dependent membrane

fusion, a process that seems to require topological lipid intermediates with negative curvature.
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Hyperosmoilarity is a key controversial signal for renal cells. Under physiological conditions, it induces
renal cell differentiation and maturation of the urine concentrating system. However, abrupt changes in
environmental osmolarity may also induce cell stress that can lead to cell death. To adapt and survive in
such adverse conditions, renal cells implement different osmoprotective mechanisms that include both
the upregulation of cyclooxygenase-2 (COX-2) expression and prostaglandins (PGs) synthesis from
arachidonic acid (AA), and a coordinated increase in phospholipids (GP) and triacylglycerides (TG)
biosynthesis. In this work we evaluated whether hyperosmolarity modulates AA metabolism in MDCK cells
under osmotic stress and the role of the phospholipase A2 (PLA2)-AA-PPARy axis in TG synthesis

activation.

MDCK cells were subjected to hyperosmolarity (298-512 mOsm/kg H20) for different periods of time (0,
12, 24 and 48 h) and treated in the presence or not of different PLA2 subtypes, COX and PPARy inhibitors or
a PPARy agonist. RT-gPCR and WB studies showed that hyperosmolarity increased cPLA2 expression at 24
and 48 h in a time-dependent manner. Moreover, cells treated with hyperosmolar media showed
changes in cPLA2 intracellular distribution. Inhibition of cPLA2 but not iPLA2 nor sPLA2 prevented
hyperosmolarity-induced TG synthesis and lipid droplets accumulation.

It is worth to point out that prostaglandin synthesis inhibition with Indomethacin (Indo) not only failed to
prevent hyperosmolarity-induced TG synthesis and accumulation but also exacerbated it. Similar results
were obtained when cells were treated with PPARy agonist Rosiglitazone (Rosi) under hyperosmotic

conditions.

In addition to this, hyperosmolarity increased free intracellular AA levels which was even higher when AA
conversion into prostaglandin was blocked with Indo. Furthermore, inhibition of PPARy with GW-9662 not
only prevented the effects of Indo and Rosi on TG synthesis but also reduced TG synthesis stimulated by

hyperosmolarity.



Our results suggest that hyperosmolarity induces AA release from GP by cPLA2 activity and that AA
stimulates TG synthesis and LD formation through PPARy activation. Therefore, this work highlights the role

of cPLA2 as an osmoprotective gene.
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Resveratrol (RSV) is a polyphenol naturally present in several plants. Nowadays it is sold as an over-the-
counter dietary supplement due to its antioxidant, anti-inflammatory and antitumoral effects.
Paradoxically, it was documented that RSV may also present pro-oxidizing and pro-proliferative effects.
Likewise, RSV effects on renal tissue are still controversial, as some injury models described beneficial
effects, while others observed nephrotoxicity. Many molecular targets were described to explain RSV
effects, one of them is ciclooxigenase 2 (COX2). Most of the articles exploring RSV effect on COX2 used
cancer or inflammation models and found that it inhibited COX2 expression or activity. In the kidney, this
protein plays an important role in osmoprotection of tubular cells subjected to physiological
hyperosmolarity. We demonstrated that renal epithelial cell line MDCK undergoes an adaptive process
during the first 24h of hyperosmolarity, in which the transcription of the osmoprotective gene COX2 is
activated, among others. After 48h, cells are already adapted and begin to differentiate, acquiring a
polarized morphology. Considering that many articles found that RSV can inhibit COX2, in this work we
evaluate RSV effect on adaptation and differentiation mechanisms, focusing particularly on COX2 role.
To do this, MDCK cells were pretreated with different concentrations of RSV (1-25 pM) and cultured in
hyperosmolar media (~512 mOsm/kg H20) for 24 and 48h. Cells were harvested to obtain cell number
and viability. Cell cycle, immunofluorescence (IF), western blot and RT-PCR analysis were performed. We
found that RSV decreased cell number in a concentration-dependent manner at 24 and 48h. Cell cycle
analysis revealed that RSV increased S-phase and Sub-GO0 population. Additionally, treated cells did not
reach typical epithelium morphology. COX2 activity was not increased by RSV, but mRNA and protein
levels were surprisingly upregulated, and IF revealed protein accumulation in cytoplasmic granules. To
investigate the pathways leading to this increase, we evaluated TonEBP, NF-kB and MAPKs pathways,
which are