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PROGRAM AT A GLANCE 
 

TUESDAY 5/11 
 
14.30 h - 16.30 h. Accreditation 
 
16.30 h - 16.45 h. Opening Ceremony (Sala de las Américas) 
 
16.45 h - 18.00 h. “IUBMB” Plenary Lecture  
Dr. Raphael Valdivia (Sala de las Américas) 
 
18.00 h - 19.15 h. "Alberto Sols" Plenary Lecture   
Dr. Juan Hermoso (Sala de las Américas) 
 
19:15 h - 19:45 h. Celebration 60th Anniversary of SAIB Congress  
(Sala de las Américas) 
 
20.00 h - 22.00 h. Welcome Cocktail (Hall Central) 
 

WEDNESDAY 6/11 
 
08.30 h - 10.30 h. Oral Communications 
Microbiology/Cell Biology (Sala de las Américas) 
Lipids (Salón de Actos) 
SSOR 
10.30 h - 11.00 h. Coffee-Break 
 
11.00 h - 12.15 h. Plenary Lecture  
Dr. George O´Toole (Sala de las Américas) 
 
12.15 h - 14.30 h. Lunch Time 
 
14.30 h - 16.30 h. Symposia 
Microbiology (Sala de las Américas) 
Lipids (Salón de Actos) 
Methodological advances (Auditorio Rébora. Facultad de Arquitectura) 
 
16.30 h - 17.00 h. Coffee-Break 
 
17.00 h - 18.15 h. Plenary Lecture  
Dr. Gabriela Salvador (Sala de las Américas) 



 
18.15 h - 20.00 h. POSTERS Microbiology (MI), Lipids (LI), Biotechnology (BT), 
Enzymology (EN).  
 
19.00 h – 22.00 h. SAIB Assembly (Sala de las Américas) 
 
 

THURSDAY 7/11 
 
08.30 h - 10.30 h. Oral Communications 
Plants (Sala de las Américas) 
Signal Transduction (Salón de Actos) 
SSOR 
10.30 h - 11.00 h. Coffee-Break 
 
11.00 h - 12.15 h. “Ranwel Caputto” Plenary Lecture  
Dr. María Fabiana Drincovich (Sala de las Américas) 
 
12.15 h - 14.30 h. Lunch Time 
 
14.30 h - 16.30 h. Symposia 
Plants (Sala de las Américas) 
Signal Transduction (Salón de Actos) 
Young Investigators I (Auditorio Rébora. Facultad de Arquitectura) 
 
16.30 h - 17.00 h. Coffee-Break 
 
17.00 h - 18.15 h.  “PABMB” Plenary Lecture  
Dr. Hailing Jin (Sala de las Américas) 
 
18.15 h - 20.00 h. POSTERS Plants (PL), Signal Transduction (ST), Structural 
Biology (SB). 
 

FRIDAY 8/11 
 
08.30 h - 10.30 h. Oral Communications 
Cell Biology (Sala de las Américas) 
Plants/Biotechnology/Structural Biology/Neurosciences (Salón de Actos) 
 
10.30 h - 11.00 h. Coffee Break 
 



11:00-12:15. Plenary Lecture   
 
Plenary Lecture  
Dr. María Castro (Sala de las Américas) 
 
12.15 h - 14.30 h. Lunch Time 
 
14.30 h - 16.30 h. Symposia 
Cell Biology (Sala de las Américas) 
Molecular Biology of Cancer (Salón de Actos) 
Young Investigators II (Auditorio Rébora. Facultad de Arquitectura) 
 
16.30 h - 17.00 h. Coffee-Break 
 
17.00 h - 18.45 h. POSTERS Cell Biology (CB), Neurosciences (NS).  
 
19.00 h - 20.15 h. “Héctor Torres” Plenary Lecture  
Dr. Juan Bonifacino (Sala de las Américas) 
 
20.15 h-21.00 h. Awards and Closing Ceremony Room (Sala de las Américas)  
 
 



This meeting was supported by:

SPONSORS:



Program 
 
TUESDAY, November 5, 2024 
 
14:30-16:30. Registration 
 
16:30-16:45. Opening Ceremony  

Sala de las Américas 
 
16:45-18:00. “IUBMB” Plenary Lecture  

Sala de las Américas 
Dr. Raphael Valdivia 
Department of Integrative Immunobiology, Duke University School of 
Medicine, Durham, USA 
“THE BIOLOGY OF THE EMERGING PROBIOTIC Akkermansia muciniphila IN THE 
GASTROINTESTINAL TRACT AND ITS IMPACT ON HUMAN HEALTH” 
Chairperson: Dr. Héctor Alex Saka 

 
18:00-19:15. "Alberto Sols" Plenary Lecture  

Sala de las Américas 
Dr. Juan Hermoso 
Department of Crystallography and Structural Biology. CSIC. Madrid. Spain 
“BEYOND STRUCTURES: DECIPHERING THE REGULATORY INTERPLAY BETWEEN 
CELL-WALL DEGRADING MACHINERY AND BACTERIAL CELL DIVISION” 
Chairperson: Dr. Eduardo Ceccarelli 

 
19:15-19:45. Celebration 60th Anniversary of SAIB Congress  

Sala de las Américas 
 
20:00-22:00. Welcome Cocktail  

Hall Central 
 

WEDNESDAY, November 6, 2024 

 
08:30-10:30. Oral Communications 

Microbiology/Cell Biology (I). Sala de las Américas 
Lipids. Salón de Actos 

 
10:30-11:00. Coffee-Break 
 
11:00-12:15. Plenary Lecture  

Sala de las Américas 



Dr. George O´Toole 
Geisel School of Medicine at Dartmouth, USA 
“TO BUILD A BIOFILM: POLYMICROBIAL COMMUNITIES IN CYSTIC FIBROSIS” 
Chairperson: Dr. Julieta Fernández 

 
12:15-14:30. Lunch Time 
 
14:30-16:30. Microbiology Symposium 

Sala de las Américas 
Chairpersons: Dr. Laura Delgui – Dr. Federico Sisti 

 
14:30-15:10  

Dr. Diego O. Serra  
Instituto de Biología Molecular y Celular de Rosario (IBR-CONICET). 
“MICROBIAL WARFARE: MOLECULAR INSIGHTS INTO TARGETED 
INHIBITION AND DEFENSIVE ENHANCEMENT OF MATRIX 
COMPONENTS IN ATTACKED E. coli BIOFILMS” 

 
15:10-15:50   

Dr. Paola Scavone 
Instituto de Investigaciones Biológicas Clemente Estable, Montevideo, 
Uruguay.  
“DEVELOPMENT OF STATIC AND DYNAMIC IMAGING APPROACHES FOR 
BIOFILM ARCHITECTURE AND FUNCTION EVALUATION” 

 
15:50-16:30  

Dr. Marisa Gómez 
Centro de Estudios Biomédicos, Básicos, Aplicados y Desarrollo 
(CEBBAD), Universidad Maimónides 
“Hylococcus aureus ADAPTATION TO THE BONE MICROENVIRONMENT 
INVOLVES GENOTYPICAL AND PHENOTYPICAL CHANGES” 

 
14:30-16:30. Lipids Symposium 

Salón de Actos  
Chairpersons: Dr. Silvia Belmonte – Dr. Lucila Pescio 

 
14:30-15:00  

Dr. Cecilia I. Casali  
Instituto de Química y Fisicoquímica Biológicas (IQUFIB), UBA-CONICET 
“CYCLOOXYGENASE 2 (COX2): THE GOOD AND THE EVIL” 

 
15:00-15:30  

Dr. Claudia Banchio 
Instituto de Biología Molecular y Celular de Rosario (IBR-CONICET).  
“PHOSPHATIDYLCHOLINE: A KEY INDUCER OF NEURONAL 
DIFFERENTIATION AND PLASTICITY UNDER STRESS CONDITIONS” 



 
15:30-16:00  

Dr. Claudio Bernal 
Facultad de Bioquímica y Ciencias Biológicas, Universidad Nacional 
del Litoral.  
“N-3 PUFA-RICH FUNCTIONAL LIPIDS: MECHANISMS OF ACTION IN THE 
PREVENTION OF MAFLD IN A MURINE MODEL” 

 
16:00-16:30  

Dr. Gwendolyn Barceló-Coblijn 
Health Research Institute of the Balearic Islands (IdISBa), Palma, 
Balearic Islands, Spain. 
“DETAILED IMMUNE LANDSCAPE ANALYSIS IN COLON CANCER THROUGH 
ADVANCED LIPIDOMICS: INSIGHTS FROM CIRCULATING IMMUNE CELLS 
TO TUMOR INFILTRATION” 

  
14:30-15:30. Methodological advances Symposium 

Auditorio Rébora (Facultad de Arquitectura) 
Chairperson: Dr. Paula Casati 

 
14:30-15:00  

A. Chánique 
Kura Biotech 
“UPGRADING KURA’S PROTEIN ENGINEERING PLATFORM TO IMPROVE 
THE ACTIVITY OF TWO ENZYMES OF INDUSTRIAL INTEREST” 

 
15:00-15:30  

M.C. Marin 
OneLab Solutions SA 
“INNOVATIVE MICROBIAL AND CELLULAR CHARACTERIZATION 
SOLUTIONS: HARNESSING BIOLOG’S PREBIOM TECHNOLOGY FOR 
MICROBIOME RESEARCH” 

 
16:30-17:00. Coffee-Break 
 
17:00-18:15. Plenary Lecture  

Sala de las Américas 
Dr. Gabriela Salvador 
Instituto de Investigaciones Bioquímicas de Bahía Blanca (INIBIBB-CONICET) - 
Universidad Nacional del Sur (UNS) 
“LIPID REWIRING IN NEURODEGENERATIVE PROCESSES”  
Chairperson: Dr. Ariel Quiroga 

 
18:15-20:00. Posters Microbiology (MI), Lipids (LI), Biotechnology (BT), 
Enzymology (EN).  



 
19:00-22:00. SAIB Assembly  
Sala de las Américas 
 

THURSDAY, November 7, 2024 

 
08:30-10:30. Oral Communications 

Plants. Sala de las Américas  
Signal Transduction. Salón de Actos 
 

10:30-11:00. Coffee-Break 
 
11:00-12:15. “Ranwel Caputto” Plenary Lecture  

Sala de las Américas 
Dr. María Fabiana Drincovich  
Centro de Estudios Fotosintéticos y Bioquímicos (CEFOBI; CONICET - 
Universidad Nacional de Rosario). 
“METABOLIC ENGINEERING OF MALATE LEVELS TO IMPROVE PLANT 
PERFORMANCE AND RESILIENCE IN A CHANGING CLIMATE” 
Chairperson: Dr. Paula Casati 

 
12:15-14:30. Lunch Time 
 
14:30-16:30. Plants Symposium 

Sala de las Américas  
Chairpersons: Dr. María Inés Zanor – Dr. Elina Welchen 

 
14:30-15:00  

Dr. Lazslo Szabados 
Institute of Plant Biology, HUN-REN BRC, Szeged, Hungary 
“REGULATORY GENES WHICH CONTROL RESPONSES TO DROUGHT AND 
SALINITY IN HIGHER PLANTS”.  

 
15:00-15:30 

Dr. Anabella Lodeyro 
Instituto de Biología Molecular y Celular de Rosario (IBR-CONICET-
UNR). 
“REDESIGNING CHLOROPLAST ELECTRON TRANSPORT: IMPACTS ON 
STRESS TOLERANCE AND LEAF DEVELOPMENT” 

 
15:30-16:00 

Dr. Pablo Cerdán 
Fundación Instituto Leloir, IIBBA-CONICET. 



“MEDIATOR COMPLEX IN BALANCING GROWTH AND STRESS 
RESPONSES” 

 
16:00-16:30  

Dr. Carlos García Mata 
Instituto de Investigaciones Biológicas, CONICET. 
“EMERGING ROLE OF HYDROGEN SULFIDE (H2S) AS A STOMATAL 
IMMUNITY MODULATOR” 

 
14:30-16:30. Signal Transduction Symposium 

Salón de Actos 
Chairpersons: Dr. Andres Dekanty – Dr. María Ana Contin  

 
14:30-15:00  

Dra. Nara Guisoni 
Centro Regional de Estudios Genómicos (CREG), UNLP – CONICET. 
“GENE REGULATORY NETWORK MODELS TO STUDY PATTERN 
FORMATION: THE MATHEMATICS OF SYMMETRY BREAKING” 

 
15:00-15:30  

Dr. Pablo H. Strobl-Mazzulla 
Instituto Tecnológico de Chascomús (INTECH), CONICET-UNSAM. 
“UNVEILING NEURAL CREST-PLACODE CONDENSATION DURING 
TRIGEMINAL GANGLION FORMATION: THE CRUCIAL ROLE OF MICRORNAS 
AND EXTRACELLULAR VESICLES” 

 
15:30-16:00  

Dr. Maria Fernanda Ledda 
Instituto Leloir, Buenos Aires, Argentina. 
“NEUROTROPHIN SIGNALING IN SENSORY NEURON DEVELOPMENT” 

 
16:00-16:30  

Dr. Pablo Wappner 
Instituto Leloir, Buenos Aires, Argentina. 
“AUTOPHAGY CONTROLS DIFFERENTIATION OF DROSOPHILA BLOOD 
CELLS BY REGULATING NOTCH LEVELS IN RESPONSE TO NUTRIENT 
AVAILABILITY” 

 
14:30-16:30. Young Investigators I Symposium 

Auditorio Rébora (Facultad de Arquitectura) 
Chairpersons: Dr. Laura Delgui – Dr. María Mora González López Ledesma 

 
14:30-15:00  

Dr. Martiniano M. Ricardi 
IFIBYNE-UBA-CONICET. 



“A TYROSINE PHOSPHO-SWITCH WITHIN THE LONGIN DOMAIN OF 
VAMP721 MODULATES SNARE FUNCTIONALITY” 

 
15:00-15:30  

Dra. Jésica Belén Flores Martín  
Centro de Investigaciones en Bioquímica Clínica e Inmunología 
(CIBICI-CONICET).  
“STARD7: BEYOND ITS ROLE OF A LIPID TRANSPORT PROTEIN” 

 
15:30-16:00  

Dr. Ignacio Lescano López  
Unidad de Estudios Agropecuarios (UDEA-CONICET-INTA). 
“AUTOPHAGY AND DEFENSE SIGNALING IN ARABIDOPSIS UNDER  
HIGH TEMPERATURES” 

 
16:00-16:30  

Dra. Valentina Salzman 
Instituto de Fisiología, Biología Molecular y Neurociencias (IFIBYNE-
CONICET). 
“PLASMA MEMBRANE NANODOMAINS DISASSEMBLY INCREASES 
YEAST´S LIFESPAN” 

 
16:30-17:00. Coffee-Break 
 
17:00-18:15. “PABMB” Plenary Lecture  

Sala de las Américas 
Dr. Hailing Jin  
Center for Plant Cell Biology, Institute for Integrative Genome Biology, 
University of California, Riverside, Riverside, CA, USA. 
“CROSS-KINGDOM RNA COMMUNICATION” 
Chairperson: Dr. María E. Alvarez 

 
18:15-20:00. Posters Plants (PL), Signal Transduction (ST), Structural 
Biology (SB). 
 
 

FRIDAY, November 8, 2024 

 
08:30-10:30. Oral Communications 

Cell Biology (II). Sala de las Américas 
Plants/Biotechnology/Structural Biology/Neurosciences. Salón de Actos 

 
10:30-11:00. Coffee Break 
 



11:00-12:15. Plenary Lecture   
Sala de las Américas 
Dr. María Castro 
Rogel Cancer Center, University of Michigan Medical School 
“MECHANISMS THAT LEAD TO REPROGRAMMING OF THE IMMUNE 
MICROENVIRONMENT IN MUTANT IDH1 GLIOMAS AND THEIR IMPACT ON 
IMMUNE MEDIATED THERAPIES” 
Chairperson: Dr. Mario Guido 

 
12:15-14:30. Lunch Time 
 
14:30-16:30. Cell Biology Symposium 

Sala de las Américas 
Chairpersons: Dr. Carolina Touz- Dr. Mauricio Martín 

 
14:30-15:00 

Dr. Cecilia Conde   
Cellular and Molecular Neurobiology Department – INIMEC.  
“SUPER-RESOLUTION REVEALS NEW ENDOSOMAL VESICLES IN 
NEURONS”  

 
15:00-15:30 
Dr. Lucas J. Sosa 
Centro de Investigaciones en Química Biológica de Córdoba 
(CIQUIBIC-CONICET). 
“TRISOMY PANEL OF APP DEPLETED IPSC CELL LINES SHOWS 
DISTINCTIVES PATTERN OF DIFFERENTIATION TO NEURONS” 

 
15:30-16:00 

Dr. Isabel Yuseff 
Pontificia Universidad Católica de Chile. Santiago, Chile. 
“MECHANOTRANSDUCTION BY B CELLS TUNES ANTIGEN EXTRACTION 
AND PRESENTATION BY COUPLING TUBULIN ACETYLATION TO 
LYSOSOME DYNAMICS” 

 
16:00-16:30 

Dr. Arlinet Kierbel 
Instituto de Investigaciones Biotecnológicas (UNSAM-CONICET). 
“PSEUDOMONAS AERUGINOSA-HOST CELLS INTERACTION: SWIMMING, 
TWITCHING, AND SNEAKY MOVES” 

 
14:30-16:30. Molecular Biology of Cancer Symposium 

Salón de Actos  
Chairpersons: Dr. Marianela Candolfi – Dr. Cesar Prucca 

 



14:30-15:10  
Dr. Marianela Candolfi 
Instituto de Investigaciones Biomédicas, Facultad de Medicina, 
Universidad de Buenos Aires. 
“EXPLORING TUMOR INTRINSIC EFFECTS OF FOXP3 IN GLIOBLASTOMA” 

 
15:10-15:50  

Dr. Guillermo Agustín Videla Richardson  
Laboratorio de Glicomedicina, IBYME-CONICET 
Laboratorio de Investigación Aplicada a Neurociencias (LIAN), INEU-
CONICET, FLENI. 
“ROLE OF GALECTIN-1 IN PATIENT-DERIVED GLIOBLASTOMA MODELS”  

 
15:50-16:30  

Dr. Cesar G. Prucca 
CIQUIBIC (UNC-CONICET).  
“NEW APPROACHES FOR GLIOBLASTOMA TREATMENT USING 
PHOTODYNAMIC THERAPY” 

 
14:30-16:30. Young Investigators II Symposium 

Auditorio Rébora (Facultad de Arquitectura) 
Chairpersons: Dr. Nicolás Cecchini- Dr. Ana Racca 

 
14:30-15:00  

Dr. María Mora Gonzalez López Ledesma 
Fundación Instituto Leloir-IIBBA. 
“BREAKING DOWN THE ANTIVIRAL EVASION STRATEGIES OF DENGUE 
VIRUS” 

 
15:00-15:30  

Dr. Cristian Pocognoni 
Instituto de Histología y Embriología de Mendoza (IHEM), Universidad 
Nacional de Cuyo. 
“STUDY OF NAPHTHOFLUORESCEIN AS A NOVEL ANTIVIRAL AGAINST 
ZIKA VIRUS INFECTION”. 

 
15:30-16:00  

Dra. Constanza Feliziani 
Instituto de Investigación Médica Mercedes y Martín Ferreyra, INIMEC. 
“IVERMECTIN-INDUCED CYTOTOXICITY AND PROGRAMMED CELL DEATH 
IN Giardia lamblia: MECHANISMS AND THERAPEUTIC POTENTIAL” 

 
16:00-16:30  

Dra. Andrea Méndez 
Instituto de Biología Molecular y Celular de Rosario. 



“MANAGING METAL/REDOX HOMEOSTASIS AT THE Salmonella 
ENVELOPE: THE ROLE OF THE SCS SYSTEM OF THIOREDOXINS AND ITS 
IMPORTANCE FOR VIRULENCE” 

 
16:30-17:00. Coffee-Break 
 
17:00-18:45. Posters Cell Biology (CB), Neurosciences (NS).  
 
19:00-20:15. Plenary Lecture  

Sala de las Américas 
Dr. Juan Bonifacino 
Eunice Kennedy Shriver National Institute of Child Health and Human 
Development (NICHD), National Institutes of Health (NIH), Bethesda, Maryland, 
USA. 
“MECHANISMS OF AXON DYSFUNCTION IN LYSOSOME-TRANSPORT 
DISORDERS” 
Chairperson: Dr.  Cecilia Alvarez 

 
20:15-21:00. Awards and Closing Ceremony  
Sala de las Américas 
 

  



Oral communications 
 
Wednesday, November 6th 
 
Microbiology/Cell Biology (I). Sala de las Américas 
Chairpersons: Julieta Fernández- Matías Asención Diez 
 

8:30 MI-01 
MOLECULAR INSIGHTS INTO THE COORDINATION OF PEPTIDOGLYCAN AND 
MEMBRANE SYNTHESIS IN Bacillus subtilis. 
Benatti MA, Armesto R, Albanesi D. 

 
8:45 MI-02 
Chlamydia trachomatis CTL0175/PTR ENCODES A ZN-DEPENDENT PROTEASE 
THAT FACILITATES RECOVERY FROM IFNγ-INDUCED PERSISTENCE 
Bettucci Ferrero GN, Veraguas Herran S, Scarzello FL, Panzetta ME, Anna AN, Saka 
HA. 

 
9:00 MI-03 
INDUCTION OF CYSTS FORMATION IN Capsaspora owczarzaki BY BROMO 
OCTANOATE, A LIPOYL RELAY PATHWAY INHIBITOR 
Scattolini A, Costa J, Uttaro A, Mansilla MC. 

 
9:15 MI-04 
CONTRIBUTION OF ERROR-PRONE POL IV TO GENOME EVOLUTION OF 
Pseudomonas aeruginosa 
Castell SD, Fernandez CM, Tumas IN, Margara LM, Miserendino MC, Ceschin 
Danilo G, Pezza RJ, Monti MR. 

 
9:30 MI-05 
LOSS OF CAPSULAR POLYSACCHARIDE EXPRESSION IN Staphylococcus aureus 
ENHANCES PROTEIN A EXPOSURE AND CONTRIBUTES TO INCREASED 
OSTEOCLASTOGENESIS  
Gehrke A-KE, Gonzalez CD, Noto Llana M, Sordelli DO, Gómez MI.  

 
9:45 MI-06 
PHYSIOLOGICAL CHARACTERIZATION OF Mycobacterium tuberculosis CRISPRi 
MUTANTS IN PlsB AND PlsC ACYLTRANSFERASE ENZYMES 
Deschutter MS, Gramajo H, Gago G. 

 
10:00 CB-01 
TRYPANOSOMA CRUZI: MITOSIS AND A NOVEL PHOSPHORYLATION  
OF SERINE 10 IN HISTONE H3 
López MR, Vílchez Larrea S, Ocampo J, Alonso G. 



 
 
Lipids. Salón de Actos 
Chairpersons: Natalia Alza-Leandro Parra 
 

8:30 LI-01 
GLIAL sPLA2-IID IS ASSOCIATED WITH RESOLUTION RESPONSES DURING 
NEUROTOXICITY  
Benzi Juncos ON, Alza NP, Salvador GA.  

 
8:45 LI-02 
UNSATURATED FATTY ACIDS ARE KEY MOLECULES TO ENSURE REPRODUCTION IN 
CAENORHABDITIS ELEGANS  
Battista B, Hernández-Cravero B, Láscarez Lagunas L, Cochella L, Binolfi A, 
Colaiácovo M, de Mendoza D.  

 
9:00 LI-03 
ALPHA-SYNUCLEIN AND SCHWANN CELL DIFFERENTIATION:  A POTENTIAL 
CROSSTALK WITH LIPID METABOLISM?  
Conde MA, Aparicio GI, Andersen N, Quintero J, Gerhardt G, van Horne C, Monje 
PV, Salvador GA.  

 
9:15 LI-04 
SILENCING OF CYP4G GENE AND ITS EFFECT ON SURVIVAL, REPRODUCTION AND 
CUTICULAR RESISTANCE TO INSECTICIDES IN TRIATOMA INFESTANS  
Ifran NJN, Mijailovsky SJ, Santana M, González-Baró M, Ves-Losada A, Remón C, 
Girotti JR, Calderón Fernández GM. 

 
9:30 LI-05 
THE PALMITOYLPROTEOME AND THE PROXITOME OF PALMITOYLTRANSFERASES IN 
SACCHAROMYCES CEREVISIAE 
Meinero R, Klössel S, González Montoro A, Valdez Taubas J.  

 
9:45 LI-06 
EXPLORING THE ROLE OF LIPID COMPOSITION IN LIPID DROPLETS DYNAMICS AND 
THEIR INTERACTION WITH PROTEINS 
Guastaferri F, Delprato C, Hernández Cravero B, Lombardo V, Vranych C,  
De Mendoza D, Binolfi A. 

 
10:00 LI-07 
JBU AFFECTS REPRODUCTION IN THE CHAGAS DISEASE VECTOR RHODNIUS 
PROLIXUS: IMPLICATIONS FOR LIPID DYNAMICS 
Paglione PA, Leyria J, Canavoso LE, Fruttero LL. 

 



10:15 LI-08 
SPHINGOSINE 1-PHOSPHATE MODULATES COLLECTING DUCT CELL 
DIFFERENTIATION AND EPITHELIAL INTEGRITY DURING POSTNATAL RENAL 
DEVELOPMENT UNDER HYPERTONIC CONDITION 
Guaytima,, E del V, Favale NO, Pescio LG, Romero JV, Carrizo JM, Altamirano 
Carvajal LB, Sterin-Speziale NB. 

 

Thursday, November 7th 
 
Plants (I). Sala de las Américas 
Chairpersons: Ana Laura Villasuso - Noelia Foresi  
 

8:30 PL-01 
THE TIMES THEY ARE A-CHANGIN': INNOVATING IN CROP EPIGENOTYPING 
Filippi CV, Bertolotti M, Aguirre NC, Paniego NB, Lia VV, Borsani Cambón O. 

 
8:45 PL-02 
PLANT GROWTH ENHANCEMENT VIA AUXIN-MEDIATED ROOT REGULATION BY 
METHYLOBACTERIUM SP. 2A 
Grossi CEM, Tani A, Mori IC, Matsuura T, Ulloa RM. 

 
9:00 PL-03 
ATMINIONT: A NEW PLAYER IN GROWTH REGULATION  
Becerra-Agudelo E, Welchen E.  

 
9:15 PL-04 
INFLUENCE OF MATERNAL NUTRIENT SUPPLY ON INTRINSIC METABOLISM AND 
RESERVE COMPOUND ACCUMULATION IN SOYBEAN EMBRYOS 
Zucchetti JI, Pavlovic T, Gorini ME, Barat Carnino M, Angelozzi V, Saenz E, Borrás L, 
Gerde JA, Saigo M, Gerrard Wheeler MC.  

 
9:30 PL-05 
DUAL FUNCTION OF PHYTOCHROME B IN LIGHT AND TEMPERATURE SENSING: 
EXPLORING THE IMPACT OF TEMPERATURE ON NUCLEAR CONDENSATES 
Murcia MG, Casal JJ. 

 
9:45 PL-06 
MOLECULAR RESPONSES BEHIND THE YIELD ADVANTAGE UNDER HEAT STRESS IN 
WHEAT PLANTS THAT EXPRESS THE HAHB4 GENE 
Murguía JP, Chan RL, González FG. 

 
10:00 PL-07 
TOLERANCE TO ADVERSE GROWTH CONDITIONS RELIES ON HIGHLY ROBUST 
PHOTOSYSTEM I  
Bultri JG, Brugnara C, Lobais C, Panozzo Zenere EA, Fusari CM, Blanco NE.  



 
10:15 PL-08 
ROLE OF AUTOPHAGY IN AUXIN-MEDIATED CAULONEMATA DEVELOPMENT IN P. 
PATENS 
Pettinari G, Liberatore F, Bezanilla M, Lascano R, Saavedra L. 

 

Signal Transduction. Salón de Actos 
Chairpersons: Anahi Bignante-Guillermo Alonso 

 
8:30 ST-01 
ADVANCES IN THE VISUALIZATION OF THE DES PATHWAY COMPONENTS BY 
SINGLEMOLECULE SUPER-RESOLUTION MICROSCOPY IN Bacillus subtilis 
Pereyra JI, Alzogaray V, Escalante G, López L, Stefani F, Albanesi D. 

 
8:45 ST-02 
LOW-COST COMMUNICATION: ALLOSTERIC COUPLING MECHANISM IN HISTIDINE 
KINASES 
Porrini L, Almada JC, Bortolotti A, Albanesi D, Miguel V, Cybulski L. 

 
9:00 ST-03 
PEPTIDOMIMETICS AS NOVEL THERAPEUTIC AGENTS FOR CHAGAS 
CARDIOMYOPATHY 
Leis JM, Iolster J, Vilchez Larrea S, Alonso GD. 

 
9:15 ST-04 
TRANSCRIPTIONAL ROBUSTNESS IN A EUKARYOTIC SIGNAL TRANSDUCTION 
PATHWAY 
Brɑunstein H, Miodownik I, Pryciak P, Colman-Lerner A. 

 
9:30 ST-05 
EXPLORING THE ROLE OF METABOLITES IN THE REGULATORY MECHANISM OF PDK1 
Galceran F, Gross LZF, Sacerdoti M, Hicks K, Rutter J, Klinke S, Leroux AE, Biondi RM. 

 
9:45 ST-06 
THE Gβγ/PLCβ3 PATHWAY AS A MEDIATOR OF AMYLOID β-INDUCED 
NEUROTOXICITY  
Almirón R, Antonino M, Lorenzo A, Bignante EA.  

 
10:00 ST-07 
INDUCTION OF MUTANT P53 DEGRADATION AS AN ANTITUMOR STRATEGY: ROLE 
OF AUTOPHAGY AND CHAPERONES 
Cocordano N, Velasquez S, Arel Zalazar EE, Borini Etichetti MC, Llorens de los Ríos 
MC, Soria G, Girardini J. 



Friday, November 8th 
 
Cell Biology (II). Sala de las Américas 
Chairpersons: Victoria Rozes-Salvador- Carlos Wilson 
 

8:30 CB-02 
ONE MORE SPOT IN THE CELL: SMAUG SUPERMODEL MUTANT FORMS 
MEMBRANELESS ORGANELLES 
Corvetto Aristarain F, Thomas MG, Peters T, Gimenez M, Cozza LH, Fernández 
Álvarez AJ, Fernández Marqués V, Boccaccio GL. 

 
8:45 CB-03 
OXIDATIVE STRESS PHENOTYPES IN HUMAN AUTOSOMAL TRISOMIES 
Zamponi E, Altamirano F, Busciglio J, Helguera P. 

 
9:00 CB-04 
SEARCHING FOR PROTEINS INVOLVED IN CELL FUSION IN FUNGI  
Gudiño V, Aguilar PS.  

 
9:15 CB-05 
EXPLORING pH-DEPENDENT CROSS-PRESENTATION: PERSPECTIVES FROM AN 
AGENT-BASED MODEL OF DENDRITIC CELL ENDOMEMBRANE DYNAMICS 
Nieto F, Garrido F, Dinamarca S, Cebrián I, Mayorga LS. 

 
9:30 CB-06 
HYDROLYTIC ACTIVITY OF MICROBIOTA ON GLIADIN USING CAENORHABDITIS 
ELEGANS AS AN ANIMAL MODEL 
Patarroyo Sánchez H, Poveda Espinosa E, Chaib De Mares M. 

 
9:45 CB-07 
UNRAVELING THE ROLE OF GLUCOSIDASE I IN TRYPANOSOMA CRUZI: A 
PROTOZOAN PARASITE WITH A NON-CANONICAL N-GLYCOSYLATION 
Idrovo-Hidalgo T, Vilchez Larrea SC, Orioli S, Alonso GD, D’Alessio C.   

 
10:00 CB-08 
REGULATION AND FUNCTION OF YTHDF2 IN A HUMAN PULMONARY ARTERY 
SMOOTH MUSCLE DIFFERENTIATION MODEL 
Natali L, de la Cruz-Thea B, Ho H, Stolz A, Musri M. 

 
10:15 CB-09 
UNRAVELING THE LIPID DROPLETS-MITOCHONDRIA INTERPLAY DURING 
METABOLIC ADAPTATION TO SHEAR STRESS  
Rojas ML, Morel E. 

 
 



Plants (II)/Biotechnology/Structural Biology/Neurosciences. Salón de Actos 
Chairpersons:  Georgina Fabro- Paula Casati 
 

8:30 PL-09 
A CYTOCHROME C-SNRK1 CONNECTION LINKS MITOCHONDRIAL FUNCTION TO 
GROWTH AND STRESS RESPONSES IN PLANTS 
Coronel FP, Gras DE, Canal MV, Roldan F, Welchen E, Gonzalez DH. 

 
8:45 PL-10 
TCP TRANSCRIPTION FACTORS MODULATE CHLOROPHYLL BIOSYNTHESIS TO 
PREVENT PHOTO-OXIDATIVE DAMAGE DURING DE-ETIOLATION IN ARABIDOPSIS 
THALIANA 
Jure RM, Alem AL, Viola IL, González DH.  

 
9:00 PL-11 
A CROSSTALK BETWEEN STRIGOLACTONES AND BRASSINOSTEROIDS AFFECTS 
ARABIDOPSIS STEM ARCHITECTURE IMPACTING SEED YIELD 
Raminger BL, Chan RL, Cabello JV.  

 
9:15 PL-12 
MBD PROTEINS IN ARABIDOPSIS: ROLE IN PLANTS GROWN UNDER GENOTOXIC 
STRESS CONDITIONS  
Amelong D, Giustozzi M, Qüesta J, Falcone Ferreyra ML, Casati P.  

 
9:30 BT-01 
EXPRESSION OF BIOLOGICALLY ACTIVE RECOMBINANT VIBRIO CHOLERAE 
CYTOLYSIN FOR TARGETED TUMOR THERAPEUTIC APPLICATIONS  
Ochoa DE, Scarzello F, Donzeau M, Saka HA, Bocco JL. 

 
9:45 SB-01 
STUDYING THE UNFOLDING AND REFOLDING MECHANISM OF TOP7 AT THE SINGLE 
MOLECULE LEVEL AT DIFFERENT TEMPERATURES AND STRETCHING SPEEDS 
Corrêa GC, Mjaavatten A, Martínez Bilbao J, Figueroa FM, Wilson AM. 

 
10:00 NS-01 
ALPHA SYNUCLEIN SELECTIVELY DISRUPTS INTRACELLULAR TRAFFICKING VIA 
ACTIN CYTOSKELETON REMODELING 
Ovejero M, Bisbal M, Cáceres A, Anastasía A. 

 



ABSTRACTS 
 

CONFERENCES 
 
THE BIOLOGY OF THE EMERGING PROBIOTIC Akkermansia muciniphila IN THE 

GASTROINTESTINAL TRACT AND ITS IMPACT ON HUMAN HEALTH 
Raphael H. Valdivia 

Department of Integrative Immunobiology, Duke University School of Medicine, Durham, NC 27710 
E-mail: raphael.valduvia@duke.edu 

 
Akkermansia are common members of the human gastrointestinal microbiota. The prevalence of these mucophilic 
bacteria, especially Akkermansia muciniphila, correlates with immunological and metabolic health. Because it is 
genetically intractable, the mechanisms underlying mucin metabolism, gut colonization, and its impact on host 
physiology are poorly understood. We developed and applied transposon (Tn) mutagenesis to identify genes essential 
for intestinal colonization and mucin use. An analysis of Tn mutants indicated that de novo biosynthesis of amino acids 
was required for A. muciniphila growth on mucin medium and that many glycoside hydrolases are redundant. 
Furthermore, mucin degradation products accumulate in internal compartments within bacteria in a process that 
requires pili and a periplasmic protein complex, which we term mucin utilization loci (MUL). We determined MUL 
genes are required for intestinal colonization in mice but only when competing with other microbes. In germ-free mice, 
MUL genes were necessary for A. muciniphila to repress genes important for cholesterol biosynthesis in the colon, 
suggesting molecular links between mucins' metabolism, lipid homeostasis regulation, and potential probiotic activities. 
The genus Akkermansia in humans includes species with significantly larger genomes than A. muciniphila. This leads 
us to postulate that this added genetic content may influence human metabolic and immunological health. We conducted 
a pangenomic analysis of 234 Akkermansia complete or near-complete genomes and high-resolution species and 
subspecies assignments to reanalyze publicly available metagenomic datasets to determine if there are relationships 
between Akkermansia species and A. muciniphila clades with various disease outcomes. Analysis of genome-wide 
average nucleotide identity, 16S rRNA gene identity, conservation of core Akkermansia genes, and an analysis of fatty 
acid composition of representative isolates support the partitioning of the genus Akkermansia into several species. In 
addition, A. muciniphila sensu stricto, the most prevalent Akkermansia species in humans, should be subdivided into 
two subspecies. Finally, our association studies with various disease states suggest that which specific Akkermansia 
species and/or subspecies is present in a host is important when evaluating their association with human health and 
should be considered if these microbes are used as probiotics. 
 
 

BEYOND STRUCTURES: DECIPHERING THE REGULATORY INTERPLAY 
BETWEEN CELL-WALL DEGRADING MACHINERY AND BACTERIAL CELL 

DIVISION 
Hermoso JA 

Dept Crystallography and Structural Biology. Instituto de Química Física Blas Cabrera. CSIC. Serrano 119, 28006-
Madrid. Spain 

E-mail: xjuan@iqf.csic.es 
 

The bacterial cell wall is an essential gigantic macromolecule that defines the shape of the bacterium and enables the 
bacterium to resist lysis as a result of its high intracellular osmotic pressure. The main component of the cell wall is 
peptidoglycan (PG) which consists of repeating linear polymers of N-acetylglucosamine (NAG) and N-acetylmuramic 
acid (NAM) linked together via short oligopeptide chains. Because the PG is absent in mammalian cells, the steps 
involved in the regulation of cell-wall biosynthesis are the targets of numerous antibiotics, including the β-lactams that 
represent >50% of the available contemporary antibiotic arsenal. Growth, division, and morphogenesis, and in some 
cases antibiotic resistance, are intimately linked to the synthesis of this exoskeleton but also its hydrolysis. The enzymes 
that cleave the PG meshwork require careful control to prevent aberrant hydrolysis and loss of envelope integrity. 
Bacteria employ diverse mechanisms to control the activity, localization, and abundance of these potentially autolytic 
enzymes.  
A paradigmatic example is bacterial cell division, a central process that requires delicate regulation of PG hydrolases 
to prevent aberrant cell lysis and to allow the final separation of viable daughter cells. Recently we provided structural 
insights on how this regulation is performed in bacterial cell division by the addition of modules capable of specific 
recognition of the septal PG, or by the interaction with regulatory protein complexes or with surface polymers. 
Remarkably, the regulation of these autolytic enzymes incorporates more than one of these control mechanisms to 
finely tune activity and provide spatial and temporal control during this essential process. Details of these regulatory 
mechanisms will be provided in the talk. 
 
 
 
 
TO BUILD A BIOFILM: POLYMICROBIAL COMMUNITIES IN CYSTIC FIBROSIS 

mailto:xjuan@iqf.csic.es


George A O´Toole 
Geisel School of Medicine at Dartmouth, USA 
E-mail: George.A.O'Toole.Jr@dartmouth.edu 

 
Despite significant successes developing new therapeutics to treat the underlying causes of cystic fibrosis (CF) and 
substantial efforts to target the microbes associated with airway damage, infections associated with CF are still a 
significant cause of morbidity and mortality. A major cause of persistent, drug-recalcitrant infections in CF patients is 
their polymicrobial nature. The ability of polymicrobial communities to cause disease, persist in vivo and withstand 
higher concentrations of antimicrobial agents is multifactorial and incompletely understood. Emerging evidence 
suggests that microbial community composition dramatically alters the ability of antimicrobial agents to eradicate 
infections; such interactions among microbes can result in decreased antimicrobial efficacy in vivo. Polymicrobial 
infections in CF exhibit both resistance and tolerance to antibiotics, a combination referred to as “recalcitrance”. 
Furthermore, polymicrobial lung infections are associated with worse prognoses. There is a pressing need to develop 
more effective anti-infective agents to treat complex, recalcitrant chronic infections such as diabetic wounds and the 
airway infections that are the proximal cause of mortality for many patients with CF. In this seminar, I will discuss our 
recent efforts to leverage large clinical data sets from person with CF to develop a new in vitro, polymicrobial 
community model, and how we deploy this model to begin to understand the mechanistic basis microbial community 
structure. I also argue that our system can serve as novel antimicrobial screening platform and as “model” community 
to study microbial interactions more broadly.  
 
 

LIPID REWIRING IN NEURODEGENERATIVE PROCESSES  
Salvador GA1,2 

1Instituto de Investigaciones Bioquímicas de Bahía Blanca (INIBIBB-CONICET) - Universidad Nacional del Sur 
(UNS) 

2Depto. de Biología, Bioquímica y Farmacia (DBByF-UNS)  
E-mail: salvador@inibibb-conicet.gob.ar 

 
Neurodegenerative diseases are characterized by the progressive, selective, and irreversible loss of neurons in specific 
brain areas. Proteotoxicity, oxidative stress and neuroinflammation are common factors associated with neuronal 
dysfunction and death. Depending on the affected brain area, there is a typical symptomatology with a characteristic 
disease phenotype. Using different experimental approaches ranging from cell cultures to in vivo models, we 
characterized unknown lipid rewiring mechanisms related to several stages of neurodegeneration and decisive for 
neuronal fate. In the case of mild alpha-synuclein overexpression, our studies showed that the downregulation of the 
neurofilament light chain is an early sign of neurodegeneration with no alteration of neuronal viability. In addition, 
neurofilament loss is accompanied by specific changes in the phospholipid profile with a decrease in phosphatidic acid 
and phosphatidylcholine content, associated with the upregulation of lipid droplet formation, downregulation of 
phospholipase D1 and the activation of specific phospholipase A2 isoforms (iPLA2 and cPLA2). The lipid switch 
observed in response to mild alpha-synuclein overexpression is associated with a neuroprotective response. 
Metabolomics from neurons and astrocytes challenged with a neurotoxicant that induces oxidative stress and alpha-
synuclein overexpression demonstrated that early responses involve selective phospholipid hydrolysis by a specific 
secretory PLA2 (s PLA2-Group II G2D). Furthermore, sPLA2 upregulation produced an imbalance in arachidonic acid 
(AA) and docosahexaenoic acid (DHA) in neurons and glial cells. In turn, we also found that this fatty acid rewiring 
activates resolution pathways and lipid droplet accumulation to mitigate pro-inflammatory signaling, thus promoting 
neuronal survival and astrocyte proliferation. These responses are elicited by lipid ligands through the pro-resolving 
G-protein coupled receptor FPR2/ALX. We also observed that active lipid droplet hydrolysis and free cholesterol 
accumulation are associated with gliosis, massive dopaminergic neuronal death, and movement disorders in an animal 
model of neurodegeneration triggered by ferroptosis. Thus, depending on the neuronal injury level, different 
phospholipases are activated for promoting phospholipid remodeling and also contribute to lipid droplet formation. 
These working models of neurodegeneration rely on the fact that lipid rewiring is governed by the concatenated action 
of phospholipases and lipases to promote either resolution/inflammatory balance or prooxidant/prodeath signaling. Our 
results shed light on new targetable lipid pathways as potential therapeutic avenues for treating neurodegenerative 
disorders. 
 
 

METABOLIC ENGINEERING OF MALATE LEVELS TO IMPROVE PLANT 
PERFORMANCE AND RESILIENCE IN A CHANGING CLIMATE 

Drincovich MF 
Centro de Estudios Fotosintéticos y Bioquímicos (CEFOBI; CONICET - Universidad Nacional de Rosario) 

E-mail: drincovich@cefobi-conicet.gov.ar 
 
The plant science research community is facing the great challenge of generating knowledge and/or technologies to 
improve crop productivity against the backdrop of adverse changing environments, such as increases in temperature, 
flooding, and droughts, changes in rainfall patterns, and modifications in the length of growing seasons. The problem 
is that when plants are confronted with a stressful situation, they inhibit their growth, not only as a passive consequence 
of the adverse environment but also by initiating an active growth inhibition. This stress-triggered signaling is mediated 

mailto:salvador@inibibb-conicet.gob.ar


by the cell's metabolic status, which balances growth or survival. In recent years, the role of organic acids (OAs) has 
expanded beyond its canonical role in cellular energy production to signaling, metabolic regulation, and cell growth 
and differentiation. I will focus on the results we obtained from studying OA metabolism in different plant species for 
several years. Particularly, we characterized the family members of the malic enzyme (ME), finding that the different 
ME isoforms are not functionally redundant copies of one another. Moreover, despite the high degree of protein identity 
among the different ME isoforms (more than 90% in some cases), we found that simple point mutations produce drastic 
modifications in their kinetic and/or regulatory properties. Besides, considering the multiplicity of roles of OAs, we 
used the characterized MEs as tools for modifying OA levels by introducing selected ME isoforms in particular cell 
compartments of different plant species. Depending on both the isoform used and the subcellular plant compartment in 
which the ME was introduced, we obtained differential plant phenotypes. Recently, we found that tobacco transgenic 
lines expressing one of the plastidic maize ME in particular cells (guard and vascular companion cells) display increased 
water use efficiency by stomata closure without a penalty in carbon assimilation rate, accelerated plant reproductive 
development, changes in stem morphology, and increased seed production both at normal irrigation regimes and after 
drought treatments. We propose that enhanced C4-like biochemistry in cells surrounding the vascular system and 
increased sugar export likely compensate for the reduced stomatal conductance of these transgenic plants. These results 
show that it is possible to overcome the trade-off between drought resistance and growth by engineering OA levels in 
particular cells. 
 
 

CROSS-KINGDOM RNA COMMUNICATION 
Hailing Jin 

Department of Microbiology and Plant Pathology, Center for Plant Cell Biology, Institute for Integrative Genome 
Biology, University of California, Riverside, Riverside, CA, USA. 

 
Cross-kingdom small RNA trafficking between hosts and microbes has been observed in many interacting systems to 
modulate gene expression in the counterparty during infection. We further discovered that both plant hosts and fungal 
pathogens utilize extracellular vesicles (EVs) to protect and transport small RNAs into the interacting organisms to 
induce target gene silencing in trans. However, whether other RNAs are also transferred is unclear. Here, we discover 
that host plant Arabidopsis thaliana delivers messenger RNAs via EVs into the grey mold fungal pathogen Botrytis 
cinerea. A fluorescent RNA aptamer reporter Broccoli system reveals host mRNAs in EVs and recipient fungal cells. 
Using translating ribosome affinity purification profiling and polysome analysis, we observe that delivered host 
mRNAs are translated in fungal cells. Ectopic expression of two transferred host mRNAs in B. cinerea shows that their 
proteins are detrimental to infection. Arabidopsis knockout mutants of the genes corresponding to these transferred 
mRNAs are more susceptible. Thus, plants have a strategy to reduce infection by transporting mRNAs into fungal cells. 
mRNAs transferred from plants to pathogenic fungi are translated to compromise infection, providing knowledge that 
helps combat crop diseases. Cross-kingdom RNA communication between bacteria and fungi will also be discussed.  
 
 

MECHANISMS THAT LEAD TO REPROGRAMMING OF THE IMMUNE 
MICROENVIRONMENT IN MUTANT IDH1 GLIOMAS AND THEIR IMPACT 

ON IMMUNE MEDIATED THERAPIES 
Castro MG. 

Department of Neurosurgery, Department of Cell & Developmental Biology, Rogel Cancer Center, University of 
Michigan Medical School, 1150 East Medical Center Drive, MSRB2; Room 4570, Ann Arbor, MI 48109, USA.  

Email: mariacas@umich.edu 
 
Mutation in isocitrate dehydrogenase 1/2 (mIDH1/2) is a common genetic lesion encountered in glioma patients. 
Approximately 90% of IDH1 mutations occur in exon 4 at codon 132, resulting in a single amino acid from arginine to 
histidine (R132H). Less common IDH2 mutations occur in an analogous codon at position R172. IDH1/2 mutations 
are always heterozygous, exerting a dominant gain of function enzymatic activity which leads to the production of 2-
hydroxyglutarate (2HG). Excessive 2HG production causes DNA hypermethylation via inhibition of methylcytosine 
dioxygenase TET2, and also promotes histone hypermethylation through competitive inhibition of α-ketoglutarate 
(αKG)-dependent Jumonji-C histone demethylases. This leads to epigenetic reprogramming the transcriptome within 
the mIDH1 glioma cells. 
Several studies suggested that mIDH1 may play a critical role in shaping the immunological landscape of the tumor 
immune microenvironment (TME). We demonstrate that mutant isocitrate-dehydrogenase 1 (mIDH1) synthetizes the 
oncometabolite 2-hydroxyglutarate (2HG), which elicits epigenetic reprogramming of the glioma cells’ immune 
transcriptome leading to the reversion of the glioma immunosuppressive microenvironment. We show that the efficacy 
of immune-stimulatory gene therapy (TK/Flt3L) is enhanced in mIDH1 gliomas, due to the reprogramming of the 
myeloid cells compartment infiltrating the TME. We uncovered that the immature myeloid cells-infiltrating the 
mIIDH1 TME are mainly non-suppressive neutrophils and pre-neutrophils. Myeloid cells’ reprogramming was 
triggered by granulocyte colony-stimulating factor (G-CSF) secreted by mIDH1 glioma stem-like cells. Blocking G-
CSF in mIDH1 glioma-bearing mice restores the inhibitory potential of myeloid cells, accelerating tumor progression. 
In summary, we demonstrate that G-CSF reprograms bone-marrow granulopoiesis resulting in non-inhibitory 
granulocytic myeloid cells within mIDH1 glioma TME, enhancing the efficacy of immune-stimulatory gene therapy 
(TK/Flt3L). Our results uncover an important role of mIDH1 on reprogramming the phenotypic and functional diversity 



of myeloid cells’ lineages in glioma TME, a feature that can be harnessed to enhance the efficacy of immunotherapies 
in glioma patients. 
 
 
 

MECHANISMS OF AXON DYSFUNCTION IN LYSOSOME-TRANSPORT 
DISORDERS 

De Pace R, Ghosh S, Ryan VH, Sohn M, Jarnik M, Rezvan Sangsari P, Morgan NY, Felipe Del Valle, Andy Qi, Dale 
RK, Ward ME, Bonifacino JS 

Eunice Kennedy Shriver National Institute of Child Health and Human Development (NICHD), National Institutes of 
Health (NIH), Bethesda, Maryland, USA. 

  
In neurons, specific mRNAs are packaged within RNA granules for transport along the axon, allowing for localized 
translation away from the soma. Recent research has shown that some RNA granules hitchhike on axonal lysosome-
related vesicles. To analyze the importance of this pathway, we disrupted the entry of these vesicles into the axon by 
knocking out the lysosome-kinesin adaptor BORC in human iPSC-derived neurons. RNA-Seq of axons isolated from 
wild-type and BORC-deficient neurons identified a significant subset of mRNAs, particularly those encoding ribosomal 
and mitochondrial proteins, that rely on lysosome-related vesicles for their axonal transport. Proteomic analyses 
confirmed a depletion of mitochondrial proteins in BORC-deficient axons. This depletion leads to mitochondrial 
abnormalities, eventually causing axonal degeneration. Furthermore, our analyses revealed a mechanistic link between 
BORC deficiency and common neurodegenerative disorders. These findings underscore the critical importance of 
mRNA transport via lysosome-related vesicles in maintaining axonal homeostasis and highlight the severe 
consequences of failure in this transport mechanism, ultimately leading to axonal degeneration. 
 
 
 

SYMPOSIUMS 
 

MICROBIOLOGY 
 
 
MICROBIAL WARFARE: MOLECULAR INSIGHTS INTO TARGETED INHIBITION 
AND DEFENSIVE ENHANCEMENT OF MATRIX COMPONENTS IN ATTACKED E. 

COLI BIOFILMS 
Diego O. Serra  

Instituto de Biología Molecular y Celular de Rosario (IBR-CONICET), Ocampo y Esmeralda, 2000, Rosario, Santa 
Fe, Argentina. 

E-mail: dserra@ibr-conicet.gov.ar 
Biofilms are communities formed by bacteria embedded in an extracellular matrix (ECM) composed of polymeric 
fibers. Due to their antibiotic tolerance, biofilms contribute to the persistence of infections, including those caused by 
Escherichia coli. The ECM is thought to play a crucial role in protecting bacteria from external threats, such as 
antibiotics, making it a key target for strategies aimed at inhibiting biofilm formation. In E. coli, the biofilm ECM 
primarily consists of curli amyloid protein fibers and the exopolysaccharide phosphoethanolamine (pEtN)-cellulose, 
which forms fibers or sheets. While both components are well known to be essential for the structural development of 
E. coli biofilms, how the bacteria coordinate the synthesis and deployment of each component during defense against 
external threats remains less understood. Gaining insights into this process is vital for optimizing therapeutic strategies. 
In my presentation, I will showcase results demonstrating how, in the context of exploring microbial interactions within 
biofilms to discover anti-ECM compounds, the production of curli amyloid fibers in E. coli is inhibited by bacillaene, 
a bacteriostatic antibiotic secreted by neighboring B. subtilis. Additionally, the results will show how E. coli specifically 
responds to bacillaene by inducing the production of pEtN-cellulose through an alternative, previously uncharacterized 
pathway that bypasses conventional regulation. I will also provide molecular insights into the mechanisms driving these 
responses and discuss the broader implications of these findings for combating biofilm-associated bacterial infections. 
 
 

DEVELOPMENT OF STATIC AND DYNAMIC IMAGING APPROACHES FOR 
BIOFILM ARCHITECTURE AND FUNCTION EVALUATION. 

Paola Scavone 
Laboratorio de Biofilms Microbianos, Departamento de Microbiología, Instituto de Investigaciones Biológicas 

Clemente Estable, Av. Italia 3318, Montevideo, Uruguay,  
E-mail: pscavone@gmail.com 

 
Microbial biofilms represent the most predominant form of bacterial life. Traditional studies focusing on isolated 
microorganisms in liquid media have evolved significantly with advancements in microscopy and image processing. 
Antoine van Leeuwenhoek, the father of microbiology, pioneered microscopy and was the first to observe biofilms 
using his own dental plaque in 1684. Centuries later, the critical role of biofilms across various environments is well 



understood, including their involvement in biogeochemical cycles, bioremediation, and survival in extreme conditions, 
colonizing virtually any surface, including the human body. The study of biofilms has advanced in parallel with 
microscopy technologies, such as high-resolution and in vivo imaging, which enable the investigation of these dynamic 
structures without disturbing their natural integrity. We have developed static and dynamic imaging models to elucidate 
the various stages of biofilm formation and to reveal their complex architecture, which has led to the notion of biofilms 
as ancient, tissue-like structures. Our approach, incorporating expansion microscopy, light sheet microscopy, and 
confocal microscopy, has provided valuable insights into biofilm development in key pathogens such as Escherichia 
coli, Proteus mirabilis, Staphylococcus aureus, and Acinetobacter baumannii. Additionally, we have developed 
strategies using nanoparticles to inhibit biofilm formation at early stages. Notably, we have identified for the first time 
the presence of intracellular biofilms within eukaryotic cells in urine samples from children with urinary tract infections. 
These breakthroughs in understanding biofilm formation, driven by modern microscopy, are crucial for advancing 
knowledge in biomedicine, public health, and environmental science.  
 
 

STAPHYLOCOCCUS AUREUS ADAPTATION TO THE BONE 
MICROENVIRONMENT INVOLVES GENOTYPICAL AND PHENOTYPICAL 

CHANGES 
Marisa Gómez1,2,3 

1Centro de Estudios Biomédicos, Básicos, Aplicados y Desarrollo (CEBBAD), Universidad Maimónides, Buenos 
Aires, Argentina. 2Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET), Argentina. 

3Departamento de Microbiología, Parasitología e Inmunología, Facultad de Medicina, Universidad de Buenos Aires, 
Argentina. 

E-mail: gomez.marisa@maimonides.edu 
 
Among the virulence factors expressed by Staphylococcus aureus, protein A (SpA) is a conserved surface protein 
present in the vast majority of human isolates that plays an important role in pathogenesis by inducing inflammatory 
cytokines as well as IFN-β signaling. SpA consists of 5 conserved domains located at the amino-terminal end followed, 
in the carboxy-terminal portion, by a polymorphic region, named Xr, containing a variable number (1–27) of 24-bp 
short sequence repeats (SSRs). These polymorphisms are generated by deletion, duplication, and point mutations and 
have been extensively used as an epidemiological tool for S. aureus molecular typing. To date 844 SSRs that define 
>20000 spa types have been characterized in a large database (Ridom spa server). We have previously established that 
there is a dose-response effect in the activation of IFN-β signaling depending on the number of SSRs. By evaluating 
collections of S. aureus isolates, we have determined that a significant proportion of isolates from patients with chronic 
osteomyelitis carry fewer SSRs than do isolates from patients with acute infections or healthy carriers and that there is 
an inverse correlation between the number of SSRs and the length of disease course. Moreover, isolates with shorter 
Xr regions have increased capacity to induce osteoclastogenesis. The study of isolates from patients with chronic 
osteomyelitis (1 to 40 years of evolution) also evidenced a higher proportion of isolates lacking expression of capsular 
polysaccharide (CP) compared with isolates from patients with acute osteomyelitis. Using a murine model of 
osteomyelitis in which mice were inoculated with a clinical isolate expressing type 5 CP we demonstrated lost and gain 
of CP expression in the bone microenvironment during the course of infection with a large variability among 
individuals. Flow cytometry analysis of CP expression also revealed high heterogeneity within the bacterial population 
in both clinical isolates and colonies recovered from murine bones. Loss of CP expression allowed increased exposure 
of SpA in the bacterial surface contributing to pathology. Therefore, during chronic osteomyelitis, S. aureus undergoes 
phenotypical and genotypical changes as a consequence of adaptation and microevolution in the bone which may 
represent an advantageous mechanism to persist in the host. 
 
 
 

LIPIDS 
 

CYCLOOXYGENASE 2 (COX2): THE GOOD AND THE EVIL 
Cecilia I. Casali 

 Cátedra de Biología Celular y Molecular, Facultad de Farmacia y Bioquímica, UBA e  
Instituto de Química y Fisicoquímica Biológicas (IQUFIB), UBA-CONICET. 

E-mail: ccasali@ffyb.uba.ar 
 

Cyclooxygenase 2 (COX2), the inducible form of cyclooxygenases, catalyzes the conversion of arachidonic acid to 
prostaglandin H2, which is then transformed into prostaglandins (PGs), and thromboxane by different tissue-specific 
synthases. It is expressed in response to inflammatory stimuli and produces PGs that mediate pain and support the 
inflammatory process. Moreover, COX2 is overexpressed in most types of cancers including lung, gastrointestinal and 
breast cancer; head and neck carcinoma, hepatocellular carcinoma, etc., and its activity is related to many properties of 
malignant cells like promoting carcinogenesis, increasing cell survival and resistance to tumor treatment. The inhibition 
of COX2 activity with nonsteroidal anti-inflammatory drugs (NSAIDs) is widely used to treat inflammation and pain, 
and it has been also used to exert antitumor and anti-angiogenic effects in various human cancers. The benefits or risks 
of inhibiting COX2 depend on the role of its products in each tissue. In our laboratory, we have studied the role of 
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COX2 and its products in renal epithelial cells under a physiological-hyperosmolar environment. We demonstrated that 
COX2 activity and expression are necessary for cell survival and adaptation to osmotic stress. Nowadays, our focus is 
on determining the role of COX2 in a pathological condition, particularly the damage of a renal epithelium induced by 
oxalate crystals. Our results show that COX2 expression and activity are modulated by oxalate crystals. Prostaglandin 
E2 (PGE2), the major COX2 product in the kidney, is the responsible for the restitution of differentiated epithelia after 
oxalate injury.  
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The balance between neural stem cell (NSC) growth, differentiation, and their fate between glial and neuronal lineages 
is critical for brain regeneration after injury or disease. NSCs have the inherent capacity to repair the nervous system, 
but their differentiation into functional neurons is often hindered. In particular, inflammatory factors present after injury 
create a challenging microenvironment that impairs proper neuronal differentiation. 
Our findings reveal that while neuroinflammation does not directly affect NSC proliferation, it leads to abnormal 
neuronal differentiation, resulting in dystrophic neurons. This faulty differentiation may contribute to the early stages 
of brain dysfunction seen in many neurological conditions. Notably, we show that phosphatidylcholine (PtdCho)-
enriched media can override this effect by promoting healthy neuronal differentiation even in the presence of 
inflammation. PtdCho acts on post-mitotic cells, directing them toward normal, functional neurons and increasing the 
overall population of healthy neurons. Furthermore, we demonstrate that PtdCho not only enhances neuronal 
differentiation but also protects neurons from damage, helping to restore neuronal plasticity. These insights into how 
NSCs respond to inflammatory stress offer potential strategies to enhance neurogenesis and improve brain repair in 
neurodegenerative diseases and other neurological disorders. 
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Metabolic dysfunction-associated fatty liver disease (MAFLD) is a more comprehensive and appropriated 
nomenclature of a multisystemic disease characterized by liver steatosis associated with overweight/obesity, type 2 
diabetes mellitus, or metabolic dysregulation. The increasing incidence of MAFLD has made it one of the common 
forms of liver disease. Diets and dietary compounds, can influence epigenetic processes and, consequently, modulate 
gene expression and metabolic responses, either increasing susceptibility to or preventing alterations associated with 
non-communicable chronic diseases. In this context, male Wistar rats fed high-fat diets develop liver steatosis 
associated with obesity and glucose intolerance, alterations typically observed in MAFLD. Additionally, virgin flaxseed 
oil (vFO), rich in α-linolenic acid (ALA), as well as tocopherols (TP) and phytosterols (PS) obtained from distillate 
deodorizer, have demonstrated numerous beneficial properties, including anti-obesity, anti-inflammatory, anti-
diabetogenic effects, among others. The combination of these compounds may exert complementary and synergistic 
effects. Therefore, the aim of this presentation is to provide some insights into the potential effects of n-3 PUFA-rich 
oil, with or without TP and PS, on the molecular and biochemical mechanisms involved in the prevention of MAFLD 
using experimental animal models. The experimental results support the potential use of natural bioactive compounds, 
such as n-3 PUFA-rich oils, TP, and PS derived from unconventional source of n-3 PUFAs and by-products of edible 
oil refining, as promising alternatives for the dietary treatment of MAFLD. Although some limitations are expected 
from animals’ studies, these findings could potentially serve as a valuable tool for preventing metabolic alterations 
commonly observed in the MAFLD, thereby contributing to an improved biochemical-nutritional profile and a 
reduction in the incidence of non-communicable chronic diseases. 
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Colon cancer (CC) presents a clinical paradox: while it is one of the most preventable cancers, it remains one of the 
deadliest. It is well established the critical role played by tumor microenvironment (TME) in tumor progression, 
immune evasion, and treatment resistance. Thus, understanding TME complexity at the molecular level to identify 
novel biomarkers and therapeutic targets is essential. Our previous results demonstrated that the lipidome is cell-type 
specific and sensitive to the pathophysiological state of the cell. Herein, we aimed to investigate the potential use of 
membrane phospholipids in profiling the CC immune landscape. The lipidomic analysis was conducted using matrix-
assisted laser desorption/ionization mass spectrometry imaging (MALDI-MSI). Peripheral blood immune cells, 
including B lymphocytes, CD4+ T cells, CD8+ T cells, neutrophils, and monocytes, were isolated from patients with 
CC (n=10) and healthy donors (n=5) recruited at the HUSE. Next, we profiled those immune cell types following ex 
vivo stimulation. To delve into the TME analysis, we isolated tumor-infiltrating lymphocytes (TIL, CD4+ and CD8+ T 
cells, and B cells), tumor-associated macrophages, and tumor-associated neutrophils from surgical specimens. Finally, 
we mapped using MSI the spatial lipid distribution on colon tumor sections (n=3). Lipidomic analysis revealed 
differential phospholipid profiles in immune cells. Additionally, we observed that immune cells from patients with CC 
exhibited a significant reduction in polyunsaturated fatty acid (PUFA)-containing species and an increase in 
monounsaturated fatty acid (MUFA)-containing species. Similar remodeling was observed upon ex vivo immune 
activation, with T and B cells showing the most robust shifts. Furthermore, isolated TIL from TME showed lipid 
profiles similar to circulating cells but more closely aligned with ex vivo activated cells, exhibiting a more pronounced 
shift towards MUFA-containing species. MALDI-MSI mapping revealed that phospholipid profiles reflected 
histological structures, allowing the identification of immune cell clusters with lipid compositions closely matching 
those of isolated infiltrated cells. The agreement between infiltrated cell and tissue imaging lipidome corroborates the 
robustness of our methodology. Our data showed that phospholipid profiles of immune cells are cell-specific and 
consistently point to rapid remodeling, being PUFA substituted by MUFA in most phospholipid classes in response to 
activating stimuli, ex vivo and pathological environments. These results demonstrate that membrane phospholipid 
remodeling is fundamentally interlinked with immune cell function. 
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Biocatalysis consists in using molecules of biological origin as catalysts to produce chemical compounds. Among its 
potential advantages over traditional chemical catalysis, we can find highly regio- and stereoselective reactions, 
operation at mild conditions of temperature, pH and pressure, shorter process time and nontoxic and easy to dispose of 
by-products. To effectively use biocatalysis at an industrial level, it is crucial to have enzymes that are compatible with 
the production processes. At Kura, we created Cantera, a protein engineering platform that allows us to develop 
enzymatic products with industrial relevance. Here we show how we used Cantera to obtain two enzymes of different 
families with improved activity toward substrates of industrial relevance. The first one, terminal deoxynucleotidyl 
transferases (TdT) is a DNA polymerase capable of adding nucleotides to the 3’-end of a DNA strand without requiring 
a template. This activity has gained interest in recent years for its potential use in enzymatic DNA synthesis 
technologies. However, the efficiency of the enzyme with commonly used blocked nucleotides decreases dramatically, 
limiting its potential. The second one, a beta-glucuronidase, is routinely used for drug testing. These enzymes cleave 
the glucuronides added during drug metabolism in the organism, which improves the sensitivity of drug detection 
methods. For this enzyme, it is important to have an outstanding activity with a broad range of substrates, as drug tests 
evaluate the presence of many different narcotics. Using Cantera, we first performed an in-silico search of databases 
and filtered promising candidates according to bioinformatics predictions. We also generated synthetic sequences with 
different bioinformatic tools. The genes of these putative enzymes were ordered and transformed in E. coli for 
recombinant enzyme production. The candidates were tested in terms of thermostability and activity, and the most 
promising ones were selected for further protein engineering.  For protein engineering, we used methodologies 
including high-throughput library generation, deep sequencing, and biochemical activity assays. For each project, 
libraries of mutants were generated using different techniques, focusing on regions of the enzyme predicted to influence 
the characteristics of interest. We decided to implement a next-generation sequencing-based protocol for sequencing 
all variants of the library. This allows us to ensure full coverage and accuracy in monitoring the diversity of the 
engineered variants and to train artificial intelligence models, making future rounds of protein engineering smarter, 
with higher successful rates. The implementation of this in-house platform has allowed us to streamline the testing of 
numerous enzyme variants, providing a robust and scalable method for enzyme optimization. As a result of this process, 
we obtained a set of enzymes with promising industrial features, suitable for industrial biocatalysis applications. 
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OneLab Solutions SA has positioned itself in the market as the first e-commerce platform in Latin America. During the 
current year, it has evolved and is now providing comprehensive solutions and advisory services to all its clients. 
The objective of this seminar is to present the solutions developed by Biolog, Inc., one of the brands we represent. 
Biolog is a privately held company that began operations in California in 1984. All product lines are based on 
technology that greatly simplifies the identification and characterization of cells, with applicability in basic research, 
bioprocesses, sustainable agriculture, and other markets where the characterization of microorganisms is crucial for 
success. With over 5,000 scientific publications, it has become a leader in producing relevant, repeatable, and actionable 
information. 
This presentation will showcase instruments, test panels, and critical software patented by Biolog Inc. for the 
characterization of microbial organisms, mammalian cell lines, mitochondria, metabolic pathways, and community 
analysis. Supported by publications and validation process results, examples will be provided, along with an overview 
of the portfolio of pre-designed and configurable solutions and microplates. 
Finally, the analysis power of the PreBioM plates, Biolog’s newest tool for cell characterization, will be explored. This 
powerful tool contains a wide range of prebiotic substrates, from simple sugars to dietary fibers, which can accelerate 
and enhance microbiome research. The complexities of the gut microbiome will be detailed, along with perspectives 
on the analysis of isolated microbes and microbial communities, methods for analyzing complex kinetic growth and 
metabolism data, the use of PreBioM plates to compare phenotypic profiles of pathogenic and probiotic E. coli strains, 
and the differential utilization of prebiotic substrates by bacterial strains under aerobic and anaerobic conditions suitable 
for gut microbiome research. 
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Drought and high soil salinity creates adverse conditions for most plant, generating cellular stress conditions which 
restricts plant development and survival. Responses to such adverse conditions are controlled by a number of genes 
which can adjust metabolic processes and alleviate their detrimental effects. We have characterized genes from 
Arabidopsis thaliana and the halophyte Lepidium crassifolium, which can modulate stress responses. LcSPQ of L. 
crassifolium enhanced tolerance to paraquat and conferred hypersensitivity to abscisic acid in overexpressing 
Arabidopsis plants. The conserved SPQ is a small protein is associated to intracellular membraneous structures and 
interacts with several proteins implicated in diverse processes such as redox balance and hormonal regulation. 
Overexpression of SPQ could enhance survival of transgenic plants in water restricted conditions. The Arabidopsis 
P5CS1 and PDH1 genes regulate proline biosynthesis and catabolism, respectively. Proline accumulation in the p5cs1 
mutant is compromised, leading to stress hypersensitivity. Photosynthetic parameters were similarly altered by salt 
stress in both p5cs1 and pdh1 mutants, sugggesting that the proline turnover but not the actual concentration is important 
to stabilize photosynthesis. Metabolomic analysis and transcript profiling of proline biosynthetic and catabolic mutants 
suggested that proline metabolism have an important regulatory function in both metabolic and transcript levels. The 
ndufs8.2-1 and ppr40-1 mutations disrupt mitochondrial electron transport in mETC Complex I and Complex III, 
respectively, leading to ABA hypersensitivity. Faster stomata closure in the mutants can improve survival in water-
restricted conditions. Our data suggest that tolerance to different environmental stresses can be influenced by a range 
of genes in higher plants, which control various metabolic or cellular processes. Engineering of such traits in crops may 
open the way to improve tolerance to varous environmental stresses. Research was supported by NKFI K128728, 
K143620, FK142852, FK128920, 2021-1.2.4-TÉT-2021-00032 grants. 
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Photosynthesis directly and indirectly shapes plant development, growth, adaptation to stress, and productivity, 
including biomass and seed yield. Although the photosynthetic process is highly efficient, it is subject to numerous 
environmental and developmental factors that impact its performance. In our laboratory, we have been investigating 
and developing novel strategies aimed at optimizing alternative energy dissipation processes linked to the regulation 
of photosynthetic electron transport and photoprotection. Many of these protective mechanisms are conserved across 
all photosynthetic organisms, while others have been selectively evolved in specific lineages. For instance, pseudo-
cyclic electron transport mediated by flavodiron proteins (Flv) is present in cyanobacteria and gymnosperms but is 
absent in angiosperms. Flv proteins function by alleviating electron pressure within the thylakoid electron transport 
chain under adverse conditions. We have pioneered the investigation of a similar protective function in plants by 
expressing Synechocystis Flv2/4 in the chloroplasts of tobacco plants. Flv-expressing plants showed increased tolerance 
to high irradiation, salinity, oxidative stress, and drought. Notably, following drought stress, plants expressing Flv2/4 
proteins exhibited enhanced biomass accumulation. The introduction of cyanobacterial Flv1/3 into plant chloroplasts 
resulted in lines that displayed a more rapid recovery of various photosynthetic parameters, including electron transport 
and non-photochemical quenching during dark-light transitions. Expression of Flv1/3 improved the efficiency of light 
utilization, thereby enhancing the plant’s capacity to accumulate biomass as the intensity of growth light increased. 
Another pertinent example is the electron shuttle flavodoxin (Fld). In cyanobacteria and certain oceanic algae, its 
expression is induced under various stress conditions as an adaptive response to reduced levels of ferredoxin. Although 
genes encoding Fld have been lost from plant genomes, its expression in tobacco chloroplasts mitigated reactive oxygen 
species accumulation. The introduction of Fld into tobacco chloroplasts resulted in a reduction in leaf size associated 
with decreased cell expansion, without affecting the total cell number per leaf. Mature leaves from Fld-expressing 
plants exhibited elevated levels of transcripts encoding components of the proteasome, a key negative regulator of 
organ size. Proteomic profiling revealed that this differential accumulation was initiated during the expansion phase. 
Cells expressing plastid-targeted Fld exhibited reduced endoreduplication, which was also associated with a decrease 
in organ size. These findings underscore the potential of alternative electron shuttles as biotechnological tools to 
enhance plant growth under adverse and fluctuating conditions, such as those commonly encountered in natural 
environments. 
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The Mediator complex plays an essential role in Eukaryotic transcription; it interacts with DNA-bound transcription 
factors and then recruits RNA Polymerase II and General transcription factors TFIIB, TFIIE and TFIIF to finally 
assemble in the preinitiation complex with TFIIA and TFIID. Several subunits are therefore essential for transcription 
and cell viability. The Plant Mediator complex has 29 subunits, also conserved in mammals. The complex is composed 
of four submodules, the Head and Middle modules that interact mostly with RNA Pol II, the Tail module that interacts 
mostly with transcription factors and the CKM module, a regulatory module that is released from the complex to allow 
binding to RNA Pol II. Most of the plant Tail subunits are not essential and mutants were isolated. Here we describe 
the isolation of a novel Tail mutant which flowers late. We determined that late flowering is not due to alterations in 
the photoperiod, vernalization or thermosensory pathways, but to an increase in the expression of the FLC 
transcriptional repressor. Further, we also determined that sensitivity to Gibberellins (GAs) is increased in the mutant 
during vegetative and reproductive development. While GAs accelerate bolting in the mutant plants, the production of 
flowers was severely delayed. This is consistent with the dual role of GAs in reproductive development, as they promote 
bolting and flowering induction, but afterwards repress the conversion of axillary inflorescence meristems into flowers. 
Finally, we show that the mutant plants are less sensitive to Abscisic Acid (ABA), the stress hormone, and miss express 
stress related genes, while they show and increase in the rate of leaf production. We propose that Mediator is balancing 
the growth and stress responses by fine tuning the sensitivity to growth related (GAs) and Stress related (ABA) 
hormones. 
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Hydrogen sulfide (H₂S) is a low molecular weight gas already recognized as an active component in various cellular 
signaling processes in both plants and animals. In plants, H₂S is enzymatically produced in different subcellular 
compartments such as cytosol, mitochondria and chloroplasts. The mitochondrial source generates H₂S during the 
detoxification process of cyanide (HCN) to β-cyanoalanine and H₂S, a reaction catalyzed by β-cyanoalanine synthase 
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(CAS-C1). H₂S is involved in various physiological processes in plants, notably the stomatal-dependent regulation of 
gas exchange (CO2, O2, and water vapor) between plants and the environment. Stomatal movement is regulated by a 
complex signaling network, where multiple stimuli converge on a few components that act as nodes, integrating signals 
into a single response—the regulation stomatal pore width. The stomatal guard cells have a higher mitochondrial 
activity and higher mitochondrial density than the surrounding cells. Recent studies indicate that variations in 
mitochondrial activity in response to different stresses modulate pore size; however, little is known about the 
mechanisms involved in this process. Regarding H₂S, despite the known mitochondrial source, the physiological role 
of mitochondrial H₂S (mH₂S) in plants remains largely unexplored. We have recently reported that mitochondrial 
targeted H₂S donors induce stomatal closure and modulates mitochondrial activity. We are now showing that CAS-C1 
is involved stomatal immunity response triggered by the bacterial pathogen Pseudomonas syringae pv. tomato DC3000 
and the Pathogen Associated Molecular Pattern (PAMP) flagellin (flg22), through a mechanism that involves the 
modulation of apoplastic and cytosolic ROS dynamics and mitochondrial activity. Our results reveal that both mH2S 
and guard cell mitochondrial activity have a central role in stomatal immunity. 
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Pattern formation is a broad field in science that investigates how complex structures emerge from simple initial 
conditions. A particularly intriguing aspect of this process is symmetry breaking, which in developmental biology 
translates into the question: How does a fertilized egg, initially uniform and symmetrical, develop into a complex, 
differentiated organism? The underlying cellular mechanism involves the orchestrated and self-organized outcomes of 
cell fates across space and time. Gene regulatory network models are a valuable framework for understanding the 
relationship between spontaneous symmetry breaking and genetic information, with lateral inhibition and Turing 
patterns serving as notable examples. Cell fate determination by lateral inhibition via Notch/Delta signalling has been 
extensively studied. Most formalised models consider Notch/Delta interactions in fields of cells, with parameters that 
typically lead to symmetry breaking of signalling states between neighbouring cells, commonly resulting in salt-and-
pepper fate patterns. We discuss a standard mathematical model of lateral inhibition for isolated cell pairs, that can lead 
to stable symmetric signalling states. Specifically, this model is applied to adult intestinal stem cells (ISCs) in 
Drosophila, whose fate is stochastic but dependent on the Notch/Delta pathway. Our findings reveal a correlation 
between signaling states in cell pairs and their contact area. We interpret this as population variability in contact areas 
affecting the effective signaling threshold of individual cells. Our results suggest that the dynamics of Notch/Delta 
signalling can contribute to explain stochasticity in stem cell fate decisions, and that the standard model for lateral 
inhibition can account for a wider range of developmental outcomes than previously considered. Another intriguing 
mechanism of symmetry breaking in pattern formation is Turing instability. This involves the spatial self-organization 
of cell fates through the interaction of at least two diffusive species under specific conditions. Turing's ideas have been 
used extensively in the literature to explain developmental patterns. We explore a synthetic morphogenetic circuit 
comprising two genes controlled by the same regulatory system and investigate the conditions for transient, metastable, 
and stable patterns associated with Turing instabilities. These examples highlight the utility of mathematical models in 
elucidating the mechanisms underlying pattern formation and their usefulness for testing hypotheses and designing 
experiments. 
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While interactions between neural crest and placode cells are critical for the proper formation of the trigeminal 
ganglion, the mechanisms underlying this process remain largely uncharacterized. In our study, we show that the 
microRNA-(miR)203, whose epigenetic repression is required for neural crest migration, is reactivated in coalescing 
and condensing trigeminal ganglion cells. Overexpression of miR-203 induces ectopic coalescence of neural crest cells 
and increases ganglion size. Reciprocally, loss of miR-203 function in placode, but not neural crest, cells perturbs 
trigeminal ganglion condensation. Demonstrating intercellular communication, overexpression of miR-203 in the 
neural crest in vitro or in vivo represses a miR-responsive sensor in placode cells. Moreover, neural crest-secreted 
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extracellular vesicles (EVs), visualized using pHluorin-CD63 vector, become incorporated into the cytoplasm of 
placode cells. Finally, RT-PCR analysis shows that small EVs isolated from condensing trigeminal ganglia are 
selectively loaded with miR-203. Together, our findings reveal a critical role in vivo for neural crest-placode 
communication mediated by small EVs and their selective microRNA cargo for proper trigeminal ganglion formation. 
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The perception of noxious environmental stimuli by nociceptive sensory neurons is an essential mechanism for the 
prevention of tissue damage. Primary afferent neurons, located in the dorsal root ganglion (DRG), are sensory 
neurons with the capacity to detect and transduce external physical stimuli into electrical signals that are then 
conveyed to the central nervous system (CNS). According to their perception modalities, sensory neurons can be 
classified into proprioceptors, which sense body positions, mechanoreceptors, which mediate touch, and nociceptors, 
which are involved in the perception of pain and temperature. We have analyzed the role of the transcription factor 
Etv4 in the development of nociceptors and pain transduction. We found that Etv4 ablation results in defects in the 
development of the peripheral peptidergic projections in vivo and deficits in axonal elongation and growth cone 
morphology in cultured sensory neurons in response to the neurotrophin, NGF. From a mechanistic point of view, our 
findings reveal that NGF regulates Etv4-dependent gene expression of molecules involved in extracellular matrix 
(ECM) remodeling. Moreover, we observed that Etv4-null mice were less sensitive to noxious heat stimuli and 
chemical pain and this behavioral phenotype correlates with a significant reduction in the expression of the pain-
transducing ion channel TRPV1 in mutant mice. Together, our data demonstrate that Etv4 is required for the correct 
innervation and function of peptidergic sensory neurons, regulating a transcriptional program that involves molecules 
associated to axonal growth and pain transduction. 
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Drosophila larval hematopoiesis occurs mainly at the lymph gland, where blood cell progenitors differentiate into two 
major cell types: plasmatocytes that are analogous to mammalian macrophages, and represent around 95% of total 
blood cells; and crystal cells that share some features with mammalian megakaryocytes, and represent the remaining 
5%. In this work we have investigated the regulation of crystal cell differentiation, which is known to depend on the 
Notch pathway. We found that autophagy inhibition in blood cell progenitors results increased crystal cell 
differentiation through a mechanism that depends on augmented levels of the Notch receptor. We show that Notch 
activation during hematopoiesis largely depends on the endocytic pathway, and that autophagy sets a limit to this 
activation by promoting Notch lysosomal degradation. Over-activation of the IIS-TOR pathway provokes inhibition of 
autophagosome biogenesis, which in turn prevents the formation of Notch-containing amphisomes, being the latter 
necessary for Notch lysosomal destruction. Reduction of Notch lysosomal degradation shifts the balance towards Notch 
gamma secretase-dependent processing at late endosomal membranes, resulting in increased activation of the Notch 
pathway, and increased crystal cell differentiation. Our work defines a mechanism by which autophagy regulates cell 
differentiation by establishing a connection between the IIS-TOR and Notch pathways. 
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The final step in secretion is membrane fusion facilitated by SNARE proteins that reside in opposite membranes. The 
formation of a trans-SNARE complex between one R and three Q coiled-coiled SNARE domains provides the 
mechanical energy for membrane fusion. Biological control of this mechanism is exerted by additional domains. The 
N-terminal Longin domain (LD) of the R-SNARE protein VAMP721 can fold back onto the SNARE domain blocking 
interaction with other cognate SNAREs partners. The LD may also determine the subcellular localization via interaction 
with other trafficking-related proteins. Here, we provide cell biological and genetic evidence that phosphorylation of 
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the Tyrosine 57 residue regulates the functionality of VAMP721. We found that an aspartate mutation mimics 
phosphorylation, leading to protein instability and subsequent degradation in lytic vacuoles. The mutant SNARE also 
fails to rescue the defects of vamp721vamp722 loss-of-function lines in spite of its wildtype-like localization within 
the secretory pathway and the ability to interact with cognate SNARE partners. Most importantly, it imposes a dominant 
negative phenotype interfering with root growth, normal secretion and cytokinesis in wildtype plants generating large 
aggregates that mainly contain secretory vesicles. Non-phosphorylatable VAMP721Y57F needs higher gene dosage to 
rescue double mutants in comparison to native VAMP721 underpinning that phosphorylation modulates SNARE 
function. We propose a model where short-lived phosphorylation of Y57 serves as a regulatory step to control 
VAMP721 activity, favoring its open state and interaction with cognate partners to ultimately drive membrane fusion. 
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StarD7 is a ubiquitous phosphatidylcholine (PC) transfer protein that belongs to the START superfamily, which are 
involved in metabolism, transport and intracellular signaling of lipids. StarD7 mRNA was identified in our laboratory 
as an overexpressed gene in choriocarcinoma JEG-3 cell line compared to normal and benign trophoblastic samples. 
StarD7 is synthesized as a precursor protein called StarD7.I that carries a mitochondrial localization sequence, which 
is cleaved to form a shorter isoform named StarD7.II. StarD7.I transfers PC from the endoplasmic reticulum (ER) to 
mitochondria, and its expression is required to maintain mitochondrial morphology, functionality, and dynamics.  
StarD7.II can shuttles PC between the outer and inner mitochondrial membranes and transports coenzyme Q to the 
plasma membrane protecting cells from ferroptosis. Our reports indicate that cellular StarD7 deficiency: i) impairs cell 
proliferation; ii) alters mitochondria and the ER morphology, generating a response of misfolded proteins, and increases 
ROS generation; iii) causes alteration of Golgi apparatus and deficiency in cell polarity which lead to reduced cell 
migration; iv) leads to neutral lipid accumulation, increases glycolysis and mitophagy flux. Current studies are focused 
on exploring the role of StarD7 in hepatic lipid metabolism; redox homeostasis and peroxisome function in 
hepatocarcinoma HepG2 cells and in a murine model of the non-alcoholic fatty liver disease (NAFLD). The hypothesis 
is that StarD7 expression is exquisitely regulated; requiring an adequate level for normal cellular physiology, and its 
deregulation alters cellular homeostasis with risk of developing pathological processes. 
 
 

AUTOPHAGY AND DEFENSE SIGNALING IN ARABIDOPSIS UNDER  
HIGH TEMPERATURES 

Anzardi Ruffino L, Suárez J, Yáñez Santos AM, Robert G, Enet A, Lascano HR, Lescano López I. 
Unidad de Estudios Agropecuarios (UDEA-CONICET-INTA) 

ignaciolescano@unc.edu.ar 
 

High temperatures impact plant metabolism, significantly altering growth and development. Heat specifically disrupts 
the redox state of electron transporters and the chloroplast stroma, leading to high levels of reactive oxygen species 
(ROS). Besides inducing oxidative modifications, ROS serve as crucial mediators in retrograde signaling between 
chloroplasts and the nucleus. Our research aims to elucidate how alterations in subcellular redox states influence 
retrograde signaling and responses to high temperatures. To achieve this, we first analyzed ROS, redox potential, and 
phenotypes of Arabidopsis plants in response to different temperatures, using mutants or treatments with increased 
levels of singlet oxygen (1O2), superoxide (O2-), or hydrogen peroxide (H2O2). Our findings, combined with gene 
expression analyses in response to different ROS and redox states, highlight specific signaling pathways that regulate 
responses to high temperatures. Notably, our results reveal that the expression of ATG (Autophagy-related Genes) and 
autophagic flux are enhanced in response to 1O2 but suppressed by H2O2. Autophagy is a highly conserved cellular 
process in eukaryotes that allows the selective degradation and recycling of damaged or unwanted cellular components 
generated under stress conditions. Intriguingly, mutants lacking ATG5 or the selective autophagy cargo receptor NBR1 
(Neighbour of BRCA1) exhibited increased susceptibility to Pseudomonas syringae infection when grown under high 
temperature. Analysis of hormone levels and gene expression suggests that NBR1 targets key transcription factors 
involved in plant defense-related hormone signaling pathways. 
 
 

PLASMA MEMBRANE NANODOMAINS DISASSEMBLY INCREASES YEAST´S 
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The eukaryotic plasma membrane (PM) is organized into domains enriched in specific lipids and proteins. Emerging 
evidence suggests that these domains can significantly influence the aging process. We investigated the role of 
eisosomes, membrane domains initially characterized in Saccharomyces cerevisiae, in determining cellular longevity. 
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Using microfluidic devices coupled with video microscopy, we quantified the replicative lifespan (RLS) of yeast cells 
with structural mutations in eisosomes. We found that disruption of eisosomes extended lifespan. Given the enrichment 
of amino acid transporters and signal transduction proteins within eisosomes, we explored the involvement of nutrient-
responsive pathways in this lifespan extension. Through epistasis experiments we found that the longevity phenotype 
largely depends on the target of rapamycin (TOR) pathway. To further elucidate the underlying mechanisms, we 
integrated NMR spectroscopy-based metabolomics analysis, in vivo amino acid import measurements, and reporter 
gene assays. Our results suggest that lifespan extension is independent of the General Amino Acid Control pathway. 
Additionally, we employed microfluidic devices with confocal fluorescence microscopy to characterize the number 
and size of eisosome domains along cell lifespan. This study provides novel insights into the role of PM domains in 
cellular longevity, establishing eisosomes as a valuable model for understanding the molecular mechanisms underlying 
cellular aging in the malleable budding yeast.  
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SUPER-RESOLUTION REVEALS NEW ENDOSOMAL VESICLES IN NEURONS  
Bourbotte Asensio JM, Clavenzani E and Conde C   
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The development of neurons relies on the precise coordination between extracellular signals and intracellular responses. 
The endosomal system plays a crucial role in regulating the fate of membrane proteins, including their internalization, 
degradation, recycling, selection/sorting, and allocation to specific neuronal domains. Additionally, receptors or 
signaling molecules undergo internalization into endosomes, and their dynamic movement influences signaling 
pathways essential for neurodevelopment. In this context, we study the cytokine Transforming Growth Factor beta 
(TGFβ), a signaling molecule necessary for neuronal polarity, axonal growth, and corticogenesis. Among TGFβ’s 
various downstream regulatory proteins, our research focuses on the Smad Anchor for Receptor Activation (SARA), a 
protein resident in early endosomes (EEs) that mediates cell signaling and functions in endosomal trafficking. We have 
demonstrated a direct interaction between SARA and the TGFβ receptor type I (TβRI) in EEs; however, it remains to 
be investigated whether SARA also contributes to the endosomal trafficking of TGFβ receptors (TβRs) during neuronal 
development. The regulation of endocytic pathways is critical for TGFβ signaling, given that TβRs use two independent 
endocytosis pathways: the clathrindependent pathway for signaling and the caveolae-dependent pathway for TβR 
degradation. Evidence from HeLa cell lines suggests that EEs and caveosomes can fuse to form novel structures: early 
endosomes positive for both Early Endosomal Antigen 1 (EEA1) and Caveolin-1, also called caveolin-1-positive early 
endosomes (Cav1-EEs). This suggests that these organelles act as a secondary sorting center for TβRs. Interestingly, 
SARA, Rab11, and Smurf2/Smad7 interact with these endosomes. In primary cultures of embryonic hippocampal 
neurons using STED super-resolution microscopy (STED-SRM), we analyzed whether SARA and Caveolin-1 coexist 
in the same vesicles. We found populations of endosomes positive only for SARA, only for Caveolin-1, and positive 
for both proteins simultaneously. The colocalization of Cav1 and SARA in the early stages of neuronal polarization 
(2–3 DIV), as measured by Pearson's coefficient, indicates a positive correlation between the two proteins (mean r = 
0.58) under basal conditions. After TGFβ induction, this value increases significantly (mean r = 0.69). We also observed 
the coexistence of EEA1 and Caveolin-1 in the same structures, accounting for approximately 30% of total endosomes, 
confirming the presence of Cav1-EE endosomes in hippocampal neurons. We have started conducting studies to 
understand the functionality of these novel structures in the nervous system. This is the first study to demonstrate the 
presence of these specialized endosomes in neurons, suggesting that these multicomponent stations facilitate the sorting 
of endocytosed TGFβ receptors for signaling, recycling, or degradation.  
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Down syndrome (DS), caused by a trisomy of chromosome 21 (T21), is the most common genetic cause of cognitive 
deficits. The exact mechanisms behind these cognitive deficits are not completely understood. Individuals with DS 
show anatomical changes, including the reduced size of the cerebral cortical hemispheres, cerebellum, and 
hippocampus. Accordingly with this observation, in humans, several analyses reveal alteration in the neuronal density 
in several brain areas such as the forebrain, hippocampus, and cerebellum. Interestingly, the amyloid precursor protein 
(APP) is a dosage-sensitive overexpress gene located in Chromosome 21(Chr21), which is recognized as the source of 
the amyloid beta after being proteolytic cleavage and thus involved in the early onset of Alzheimer's disease (EOAD) 
in DS. The physiological function of full-length APP and its proteolytic fragments is not yet fully understood, despite 
being recognized as having multiple neurodevelopmental functions. In the context of DS, the increased dosage of APP 
is associated with a distinct neuronal phenotype, perturbed neuronal neurite outgrowth, and contact guidance. However, 
its role during the early phase of neurodevelopment and progenitors’ differentiation is still not completely understood. 



To shed light on this, we have used a unique set of isogenic APP-depleted DS-IPC cell lines. Our studies suggest that 
APP plays a crucial role in human DS neurodevelopment by influencing the differentiation of human neuroprogenitor 
cells (NPC) into neurons, as well as the outgrowth of neurites in these differentiated neurons. This work reveals the 
importance of APP as a modulator of differentiation and maturation of neurons in DS. 
 
 

MECHANOTRANSDUCTION BY B CELLS TUNES ANTIGEN EXTRACTION AND 
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B lymphocytes display the unique ability to mount antibody responses against invading pathogens. A crucial aspect of 
their activation depends on their capacity to process and present antigens; however, the cellular mechanisms underlying 
this process remain to be elucidated. Our goal is to understand how mechanical cues from the local microenvironment 
influence B cell responses to antigens and how these cues are linked to membrane trafficking and cytoskeletal 
rearrangements, thereby regulating B cell activation. 
B cells engage with surface-tethered antigens, leading to the formation of an immune synapse (IS), which coordinates 
the uptake and processing of immobilized antigens. A pivotal step in this process is the rapid polarization of the 
centrosome, guiding the recruitment and local secretion of lysosomes to the synaptic membrane to facilitate antigen 
extraction. The ability of B cells to extract immobilized antigens through the formation of an immune synapse can be 
modulated by the physical characteristics of the surface where antigens are encountered. Our findings reveal that B 
cells activated by antigens immobilized on stiff substrates undergo mechanosensory responses involving the 
translocation of the microtubule acetylase ATAT1 from the nucleus to the cytoplasm. This results in enhanced tubulin 
acetylation proximal to the centrosome, enabling B cells to stabilize and position lysosomes at the center of the immune 
synapse. Accordingly, B cells silenced for ATAT1 fail to concentrate lysosomes at the synaptic interface and display a 
reduced capacity to extract and present immobilized antigens to T cells. Overall, these findings underscore how B cell 
mechanosensory responses regulate microtubule dynamics to orchestrate lysosome positioning, thereby promoting B 
cell functions. This mechanistic insight provides a deeper understanding of how mechanical cues in the immune 
microenvironment shape adaptive immune responses at the cellular level. 
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Pseudomonas aeruginosa is a ubiquitous bacterium known for causing opportunistic infections in severely burned and 
wounded patients. It is also a major causative agent of chronic lung infections in individuals with cystic fibrosis. A 
common factor in these susceptible contexts is compromised or damaged epithelial tissue. Our research showed that 
when epithelial monolayers are infected, free-swimming P.  aeruginosa attaches to apoptotic cells extruded from the 
epithelium, leading to the formation of stable bacterial clusters. Through a combination of experimental studies and 
mathematical modeling, we have identified that the initial adhesion to apoptotic cells and clustering are mediated by 
type IV pili (T4P) activity.T4P are surface-exposed filaments that rapidly extend and retract, generating active forces. 
In addition to their role in adhesion, T4P drive the movement of bacteria on surfaces, a phenomenon known as twitching 
motility. The ability to alter its motility strategy grants this bacterium versatility for invasion and virulence towards 
host tissues. Consequently, we expanded our research to include the interaction between P. aeruginosa and apoptotic 
cells in this context. We monitored P. aeruginosa populations under microscopy as they engaged in twitching motion 
and used tracking analysis to examine their movements. Bacteria in proximity to apoptotic cells exhibit an increased 
speed of movement. This behavioral shift may suggest that the bacteria detect a molecule secreted by apoptotic cells 
and respond by increasing their motility. Additional experiments are underway to better understand how P. aeruginosa 
responds to apoptotic cells, including addressing changes in T4P activity. Our research might contribute to a better 
understanding of P. aeruginosa infections, particularly considering that environments such as the airways of cystic 
fibrosis patients, wounds, and burns are marked by a high number of apoptotic cells. 
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Glioblastoma (GBM), for which there have been no significant clinical advances in the last 20 years, is the most 
frequent malignant primary brain tumor in adults. This disease carries a dismal prognosis due to its highly invasive 
nature and resistance to therapy. The transcription factor Forkhead box protein P3 (Foxp3) is known for its role in the 
immunosuppressive activity of regulatory T cells (Tregs), and has also been detected in tumor cells, including GBM 
cells. However, the tumor intrinsic role of Foxp3 in GBM is poorly understood. Thus, our aim is to understand the role 
of Foxp3 as a therapeutic target in this disease. Tumor Foxp3 correlated with the expression of immunosuppressive 
molecules and epithelial-mesenchymal transition markers and was associated worse prognosis in GBM patients. We 
found that GBM cells upregulate Foxp3 in response to chemo- and radiotherapy. A cell-penetrating peptide that inhibits 
Foxp3 nuclear traslocation (P60) reduced GBM cell survival and migration, and enhanced radio- and chemo-sensitivity. 
RNA-seq indicated that Foxp3 blockade reprograms the genetic profile of GBM cells, affecting the expression of >4000 
genes, mostly related to cell cycle control. To improve the local availability of P60 we developed an Adenoviral vector 
(Ad.P60) encoding P60, which efficiently transduced GBM cells, enhancing their apoptotic response and reducing cell 
viability, proliferation, migration and chemoresistance. Local treatment with Ad.P60 in mice bearing intracranial GBM 
significantly reduced Treg infiltration, inhibited tumor growth and improved chemosensitivity. Taken together, our 
findings suggest that Foxp3 could constitute a valuable target to improve the response of these tumors to 
immunotherapy and standard treatment. 
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Glioblastoma (GBM) exhibits a hierarchical organization that relies on a minor subpopulation of glioma stem cells 
(GSC). These cells are highly tumorigenic and can develop and propagate brain tumors. GSCs have self-renewal 
potential and frequently can differentiate into cells with different phenotypes, including astrocyte-, neuron-, and 
mesenchymal-like cells. The use of multiple patient-derived GSCs constitutes a valuable tool to develop translational 
projects that might contribute to personalized therapies. However, these models only allow the study of intrinsic 
properties of isolated GSCs, without considering the effect of the tumor microenvironment. In the past years, novel 
methodologies allowed the generation of patient-derived GBM organoids (GBO) and the creation of biobanks for their 
cryopreservation. Histological and molecular analyses have shown that these organoids recapitulate tumor 
heterogeneity and retain many distinctive features exhibited by each patient's tumors, including the presence of immune 
and vascular cells. Many studies have demonstrated that galectins, a family of highly conserved glycan-binding 
proteins, play key roles in different aspects of cancer biology, including proliferation, and apoptosis. In addition, these 
lectins contribute to tumor progression by favoring angiogenesis, tumor invasion and immune escape. In this study, we 
found that patient-derived GSC lines exhibit high expression of galectins-1 and -3. Importantly, by siRNA-mediated 
gene silencing, we found that these galectins regulate different intrinsic processes of GSCs, including proliferation, cell 
survival and migration/invasion. In addition, silencing of Gal-1 downregulates several pathways involved in 
tumorigenesis and cancer stem cell biology. Finally, we started to develop a GBO-based model, in which we also 
observed a high expression of Gal-1, which will allow us to evaluate the immune- and vascular-related functions of 
this lectin. Therefore, the involvement of Gal-1 in multiple processes associated with GBM positions it as a potential 
target in this devastating cancer. 
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Glioblastoma (GBM) is the most aggressive tumor originating from the malignant transformation of cells in the central 
nervous system. GBM diagnosis is tragically linked to a poor prognosis, typically resulting in overall survival of only 
12-14 months following standard treatment (surgery, followed by radio and chemotherapy using Temozolomide). 
However, despite numerous global efforts, the survival rate of patients has not significantly improved in recent years. 
This emphasizes the necessity for new or enhanced therapeutic approaches. Photodynamic therapy (PDT) is a novel 
and attractive therapeutic approach that combines three harmless components: light, oxygen, and a photoactivatable 
compound known as a photosensitizer (PS). Combined, these components induce cell injury and trigger cell death 
through photochemical reactions, generating singlet oxygen (1O2) and/or reactive oxygen species (ROS). Unlike other 
antitumor approaches, PDT confines its action to the irradiation site, avoiding undesirable side effects observed in 
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classical therapeutics. In our laboratory, we studied novel PSs, liposomal formulations for PS delivery, and mechanisms 
and genes associated with the effectivity of PDT. Recently, we showed that using two different phthalocyanine 
photosensitizers could effectively inactivate several glioblastoma cell lines, primarily inducing cell death through 
apoptosis. We examined the photochemical properties of both PSs, their uptake, and subcellular localization. We 
observed a correlation between the above-mentioned parameters and the mechanism of cell death induced after 
irradiation. Furthermore, we discovered that enclosing the PSs in liposomes made of dipalmitoylphosphatidylcholine 
(DPPC) and cholesterol significantly improved the efficiency of the PDT. We are currently analyzing new liposome 
formulations to enhance the delivery of PS into cells. Several therapies have been improved if they are synchronized 
with the circadian rhythms. Recent findings from our team indicate that the effectiveness of PDT in eliminating GBM 
cells is influenced by the cell’s inner clock, underscoring the potential of this approach to enhance therapeutic outcomes. 
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Dengue virus (DENV) is the arthropod-borne virus with the greatest global burden, putting roughly half of the world's 
population at risk. In Argentina, the incidence of this infection has increased over the last few decades, reaching the 
highest notification figures in the 2023/2024 season. Infection with any of the four DENV serotypes can cause a wide 
spectrum of clinical symptoms, ranging from asymptomatic or mild febrile illness to severe disease and death. Dengue 
pathogenesis is associated with increased production of pro-inflammatory cytokines, which varies depending on the 
serotype involved. Epidemiological and clinical data suggest that, DENV2 infections tend to cause more severe disease, 
while DENV4 infections are more likely to be mild. We have recently identified a viral mechanism that limits cytokine 
secretion during DENV2 infection, which involves the degradation of the host protein ERC1 mediated by the viral 
protein NS5. We found that ERC1 degradation is not conserved among the four DENV serotypes, being absent during 
DENV4 infection. Based on this observation, 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. This work uncovers a novel function of the viral protein NS5 in 
antagonizing immune signaling and limiting cytokine production in a serotype-specific manner. Importantly, these 
findings highlight the importance of understanding the disease mechanisms of each DENV serotype and provide 
relevant information for improving tetravalent live attenuated vaccines. 
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The Zika virus (ZIKV) is a mosquito-borne flavivirus that gained attention following its last outbreak in the Americas 
(2017) and, to this day, remains part of an ongoing pandemic. Although most infections are asymptomatic, severe 
manifestations have been described, including Guillain-Barré syndrome in adults and microcephaly in babies born to 
infected mothers. Currently, no vaccines or effective treatments exist, highlighting the need for research. ZIKV 
critically depends on the cellular secretory pathway for virion assembly, maturation, and release. A key maturation step 
involves the cleavage of the viral prM protein by the host endopeptidase Furin at the Trans-Golgi Network, originating 
the small M protein and the pr fragment. Naphthofluorescein (NPF), a novel non-competitive Furin inhibitor, shows 
minimal toxicity and low cost, making it a promising antiviral candidate for ZIKV. NPF interacts with key amino acids 
of Furin, inhibiting its activity. While NPF has been explored for cancer and SARS-CoV-2, its antiviral potential for 
ZIKV has not been studied yet. In this context, and after demonstrating its low toxicity and absence of virucidal effect, 
we infected Vero cells with ZIKV, both with and without NPF, to test its antiviral activity. NPF treatment resulted in a 
significant decrease in infected cells and the progeny yield. We additionally observed that NPF hampers the proper 
cleavage of prM while not affecting nonstructural nor envelope viral proteins, indicating the specific action of NPF 
over furin, indispensable for the viral infectious cycle. Further research is ongoing in our laboratory to explore its 
potential as an affordable antiviral treatment for ZIKV. 
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Giardia lamblia is a widespread intestinal parasite causing giardiasis, a common intestinal infection characterized by 
symptoms like diarrhea, abdominal cramps, and nausea, impacting approximately 200 million people globally, with a 
significant prevalence in Asia, Africa, and Latin America. Giardiasis is widespread in Argentina, with infections 
reported in 15 of the country's 23 provinces. The parasite is present in humans, dogs, and wild animals. Additionally, 
Giardia has been found in soil and water samples from the Pampas, Patagonia, and the country's northwest regions.  The 
treatments employed to combat this parasitic infection have remained unchanged for the past 40 years, leading to the 
emergence of resistant strains and prompting the search for new therapeutic agents. In this study, we explore the 
cytotoxic impact of ivermectin on G. lamblia trophozoites and elucidate its underlying mechanisms. Our findings 
demonstrate that the drug induces dose-dependent cytotoxicity and triggers cell death pathways. We determined an 
IC50 value of 39.51 ± 6.65 μM, with 60 μM and 80 μM concentrations inducing 85.25% and 97.25% cell death, 
respectively. Flow cytometry and confocal microscopy showed that ivermectin-induced cell death is dose-dependent, 
with lower concentrations primarily inducing apoptosis and higher concentrations leading to necrosis. Furthermore, the 
treatment generates elevated levels of reactive oxygen species and DNA degradation, arrests the cell cycle in the S 
phase, and redistributes α-tubulin. Ultrastructural analysis using transmission electron microscopy reveals 
morphological alterations consistent with apoptosis, such as cytoplasmic vacuolization and chromatin condensation. 
These concentration-dependent cytotoxic and apoptotic effects highlight the potential of ivermectin as an anti-giardiasis 
agent and may contribute to developing new therapeutic strategies against this disease. 
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Salmonella enterica is a species comprising a large group of food-borne and facultative intracellular pathogens that 
cause infections ranging from self-limited gastroenteritis to severe invasive illness in susceptible hosts. Included among 
the High Priority in the Bacterial Priority Pathogens List (PBBL) 2024, the discovery of alternative control strategies 
has gained importance. During its infective cycle, Salmonella adapts to and survive in various conditions, including the 
intracellular host environment. Like other bacterial pathogens, its interactions with hosts are influenced by copper (Cu). 
Cu is a micronutrient that is toxic in excess, used by the host´s innate immune system to contain the proliferation of 
intracellular pathogens. In the bacterial envelope, Cu presence must be precisely managed to avoid deleterious effects. 
Our laboratory has contributed to understanding the mechanisms involved in the detection/response to Cu excess, 
particularly focusing in Salmonella. Recently, we reported that copper stimulates the expression of ScsABCD, a group 
of Salmonella envelope thioredoxins linked to Cu and redox stress, though its exact mechanism is still unclear. In this 
presentation I will focus on our latest advances in the study of this system. We determined the ScsABCD system is 
involved in Salmonella virulence and conducted a series of in silico, in vitro and in vivo studies to characterize each 
component of the Scs system. I will present our advances regarding the functional characterization of the Scs 
components, particularly ScsA and ScsD. We believe our findings could contribute to the future development of new 
therapeutic strategies for Salmonella control.  
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The bacterial cell envelope, a complex multilayered structure, plays a crucial role in cell growth and survival by 
ensuring cellular integrity, serving as a protective barrier to control permeability, and mediating interactions with the 
environment. In Gram-positive bacteria, the cell envelope comprises the plasma membrane (PM) and a thick 
peptidoglycan (PG) layer threaded with long anionic polymers known as teichoic and lipoteichoic acids. All of these 
components must be synthesized, transported, and assembled in a coordinated manner for proper envelope biogenesis 
and maintenance during cell growth and division. Although the individual pathways for PM and PG synthesis are well 
characterized, it is currently not clear how coordination of both biosynthetic processes is achieved. Understanding the 
molecular mechanisms underlying the assembly of the Gram-positive envelope, crucial for the survival of these 
microorganisms, promises to aid in the development of new treatments effective against the growing problem of drug-
resistant infections. Gram-positive bacteria use the type II fatty acid synthase (FASII) system to synthesize long-chain 
acyl-ACPs, which are substrates of the PlsX/PlsY/PlsC pathway. These three acyl-transferases sequentially convert 
acyl-ACPs into phosphatidic acid (PA), the common precursor of all phospholipids (PLs). In this work, we have studied 
the effect of arresting lipid biosynthesis at different stages on PG production. We took advantage of the antibiotic 
cerulenin, which prevents both the synthesis of fatty acids and phospholipids, and a set of conditional plsX, plsY, and 
plsC mutant strains. These mutants are unable to synthesize PA and hence the plasma membrane, but they offer 
particular cellular backgrounds concerning the activity of FASII and the accumulation of precursors: for example, in 
PlsC-depleted cells, PLs biosynthesis is arrested, FASII is active, and free fatty acids accumulate, while depletion of 
PlsX promotes the inhibition of both PLs biosynthesis and FASII, leading to the accumulation of long-chain acyl-ACPs. 
Interestingly, we have determined that lipid starvation induces the expression of the PG autolysin gene yocH in some 
of these cellular contexts while in others it does not. The analysis of the different physiological scenarios has led us to 
identify a candidate signaling molecule that would link PM and PG biosynthesis. Altogether, the outcomes derived 
from these experiments will pave the way to elucidate the molecular basis of cell envelope homeostasis in Gram-
positive bacteria.  
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Chlamydia trachomatis (CT) is the most prevalent sexually transmitted bacterial pathogen globally. CT infections are 
frequently asymptomatic and persistent, leading to long-term complications and severe reproductive health outcomes 
mainly in young women. CT exploits an obligate intracellular lifestyle involving the infectious elementary bodies (EB) 
and the replicative but non-infectious reticulate bodies (RB). When exposed to stressing stimuli such as those triggered 
by the host cytokine gamma-interferon (IFNγ), CT enters into a viable but non-cultivable, “persistent” state, which can 
last for long periods. Upon stress removal, CT rapidly resumes normal propagation. Despite being critical for 
pathogenesis, CT persistence is still poorly elucidated at the molecular level. Previous studies from our laboratory 
demonstrated that the uncharacterized ctl0175/ptr locus is required for efficient RB to EB transition and reactivation 
of CT from IFNγ-induced persistence. However, the molecular basis of ctl0175/ptr role in CT persistence remains 
unclear. Bioinformatic analysis indicates that ctl0175/ptr encodes a predicted 109 kDa protein (Ptr) with 23% homology 
to the Escherichia coli Zn-dependent protease Pitrilysin. Interestingly, CT PTR harbors a conserved HFTEH protease 
motif, but its biological activity is still unknown. To investigate the putative protease activity of Ptr, we generated pET-
28a(+)-based vectors for codon usage optimized recombinant expression of either full-length wild type Ptr (PtrWt), or 
a mutant version with point mutations in the predicted protease motif (PtrMut). Both proteins were successfully 
expressed with an N-terminal 6×His tag, purified by metal affinity chromatography, dialyzed and used for in-vitro 
protease activity assays using bovine serum albumin (BSA) as the substrate. We observed that PtrWt, but not PtrMut, 
induced proteolytic degradation of BSA. Furthermore, the proteolytic activity of PtrWt was enhanced by the addition 
of Zn²⁺ and inhibited in the presence of EDTA. Next, we generated constructs encoding PtrWt or PtrMut in CT 
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expression plasmids, which were introduced into a ctl0175/ptr null CT serovar LGV-L2 background (L2 ptr::GII) and 
used in IFNγ-induced persistence experiments. We found that PtrWt rescued L2 ptr::GII defective recovery upon IFNγ 
induced-persistence, as opposed to PtrMut. Overall, these data demonstrates that the uncharacterized CT locus 
ctl0175/ptr encodes a Zn-dependent protease due to an HFTEF motif, and that its protease activity facilitates CT 
recovery from IFNγ induced-persistence.  
 

MI-3 
 
 

INDUCTION OF CYSTS FORMATION IN Capsaspora owczarzaki BY BROMO 
OCTANOATE, A LIPOYL RELAY PATHWAY INHIBITOR 

Scattolini A1,2, Costa J1, Uttaro A1,2, Mansilla MC1,2. 
1Instituto de Biología Molecular y Celular de Rosario (IBR-CONICET), 2Facultad de Ciencias Bioqímicas y 

Farmaceuticas (UNR)  
E-mail: scattolini@ibr-conicet.gov.ar 

  
Lipoic acid (LA) is a universally conserved sulfur-containing cofactor involved in oxidative and one-carbon 
metabolism. Lipoylation is a posttranslational modification with LA, that results in the generation of functional subunits 
of several important enzyme complexes, such as the E2 subunits of mitochondrial dehydrogenases or the GcvH subunit 
of the glycine cleavage system. Despite the apparent simplicity of the LA molecule, there are multiple pathways for 
lipoylation, with organisms employing diverse strategies to acquire it. Its synthesis is unique since this cofactor is 
directly assembled onto its specific apoproteins. The simplest de novo synthesis pathway requires an 
octanoyltransferase (OT) and a lipoate synthase. A more complex pathway, referred to as lipoyl-relay, requires two 
additional proteins: GcvH and an amidotransferase (AT). Besides, some organisms are able to scavenge LA from the 
environment. This process requires a lipoate-protein ligase, which activates free LA and subsequently, transfers the 
lipoyl moieties to the apoproteins. Ligases, OT and AT belong to the cofactor transferase family (Pfam PF03099), 
sharing low sequence similarity but overall-similar folding patterns; it makes difficult to predict its function by simply 
examining its primary structure. Furthermore, these enzymes are often “moonlighting” proteins, having dual activities. 
Here we show the characterization of the lipoate metabolism of the filasterean Capsaspora owczarzaki, one of the 
closest unicellular relatives of animals. Capsaspora undergoes a life cycle alternating between filopodial (adherent), 
aggregative, and cystic stages. Its genome encodes two enzymes belonging to the Pfam PF03099 family. While one of 
these enzymes shows homology to the human AT, we demonstrate that it exhibits OT activity. The second shares 39% 
identity with the human OT but surprisingly functions as an AT, suggesting a lipoyl relay mechanism. There is no 
evidence of a lipoate ligase or scavenging pathway. They are good examples of the uncertainty in predicting their 
physiological functions without functional characterization. Additionally, we found that C. owczarzaki AT is 
susceptible to the lipoate analog bromo-octanoate (BrO), a trait that seems conserved among eukaryotic ATs. Chemical 
inhibition of AT induced the arrest of C. owczarzaki at the cystic stage. This effect was reversible, as the elimination 
of BrO induced the progression to filopodial cells. Overall, our study not only sheds light on the metabolic strategies 
of C. owczarzaki but also highlights the role of the ancestral enzymes in the evolution of lipoate metabolism in early 
eukaryotes. 
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Translesion synthesis DNA polymerases play critical roles from lesion bypass to a myriad of diverse cellular processes. 
Despite extensive research, the mutagenic impact of these error-prone enzymes on genomes remains poorly understood. 
In this study, we provide valuable insights into the genetic instability promoted by the specialized Pol IV polymerase 
along the chromosome of the bacterial pathogen Pseudomonas aeruginosa. Erroneous incorporation of oxidized 
guanine nucleotides opposite to a template adenine was the main mechanism underlying Pol IV-mutagenesis at genome 
level. This mutagenic activity led to a distinctive mutational signature, with A to C transversions occurring 
preferentially in AT sites flanked by a 5'G and/or 3'C. Moreover, Pol IV showed a preference for targeting specific 
chromosomal locations close to the chromosomal replication termination region and the rRNA-encoding operons. 
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Genes associated with virulence, motility, antibiotic resistance and chemotaxis in P. aeruginosa are located in these 
difficult-to-replicate regions, making them hotspots for Pol IV-mutagenesis. This enzyme displayed a high efficiency 
for inactivating these genes. Half of the mutation events catalyzed by Pol IV effectively impaired gene function. This 
feature can be attributed to the strong bias of Pol IV for mutating specific codons that contain the Pol IV-preferred 
sequence contexts, leading to substitutions primarily to the unreactive Ala and Gly residues. Remarkably, all the 
mutation signatures we identified experimentally for Pol IV were found in genomes from clinical isolates of P. 
aeruginosa, providing strong evidence for the involvement of this low-fidelity DNA polymerase in genetic 
diversification during pathogen adaptation.  
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Over the past decade studies on chronic diseases demonstrated the recovery of non-typeable (NT) Staphylococcus 
aureus isolates, as well as the association between the loss of capsular polysaccharide (CP) expression and the 
persistence of the bacteria in the infected host. Considering that capsule expression has been shown to mask S. aureus 
surface molecules such as clumping factor and teichoic acids and the importance of the surface protein A (SpA) in the 
induction of osteoclastogenesis, the aim of this study was to understand the impact of the loss of CP expression on the 
bone degradation that characterizes chronic S. aureus osteomyelitis. In order to establish the role of CP expression in 
the osteoclastogenesis induced by S. aureus, osteoclast precursors (RAW 264.7 and murine bone marrow derived cells) 
were stimulated with the isogenic strains of S. aureus Reynolds CP5+, CP8+ and CP-. It was observed that the non-
capsulated strain induced significantly greater osteoclastogenesis compared to its isogenic capsulated counterparts 
(p<0.001, one-way ANOVA and Tukey’s posttest). This finding was corroborated with the related clinical isolates (96% 
homology) HU107f (CP5+) and HU107c (NT, cap5) obtained simultaneously from a patient with chronic osteomyelitis 
(p<0.001, one-way ANOVA and Tukey’s post-test). The impact of CP expression on osteoclastogenesis was further 
confirmed using a group of unrelated capsulated and non-typeable (NT) clinical isolates, for which NT isolates induced 
significantly greater osteoclastogenesis than capsulated isolates (p<0.05, non-parametric Mann-Whitney’s test.). To 
determine whether the observed differential induction of osteoclastogenesis in the absence of CP expression was due 
to greater exposure of SpA on the surface, osteoclastogenesis assays were conducted in the presence or absence of a 
polyclonal anti-SpA antibody. In precursors stimulated with the CP- strain or NT clinical isolates (both related and 
unrelated) in the presence of the antibody, a significant decrease in osteoclastogenesis was observed compared to that 
determined in the absence of the antibody (p<0.001, one-way and ANOVA Tukey’s posttest). These results demonstrate 
that the absence of CP expression favors S. aureus-induced osteoclastogenesis, and this effect is attributed to a greater 
exposure of SpA, as shown by its neutralization. Therefore, the loss of CP expression observed in clinical isolates of S. 
aureus may represent an adaptive advantage for the bacteria during chronic osteomyelitis, contributing to bone damage.  
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Mycobacterium tuberculosis (Mtb) has a flexible metabolism that allows it to adapt and survive in the infected host. 
The Mtb cell envelope, characterized by a lipid-rich composition, has garnered attention due to the potential of enzymes 
involved in lipid biosynthesis as promising targets for new antimycobacterial drugs. In addition to the complex lipids 
present in the envelope, triacylglycerides, essential reserve compounds during infection, are also found in the cytoplasm 
of mycobacteria. The phospholipid and triacylglycerides synthesis pathways share common enzymes. On the one hand, 
the fatty acid substituents of both lipids are synthesized by fatty acid synthase I (FAS I) and on the other hand, the first 
steps of glycerol acylation are common to both pathways, with phosphatidic acid being a key intermediate in both 
metabolic pathways. We hypothesize that the coordinated regulation of the different lipid synthesis pathways in 
mycobacteria is essential for the viability and normal development of the metabolism of Mtb, both during in vitro 
growth and during infection. Therefore, a better understanding of how Mtb synthesizes the main components of its 
plasma membrane and how this pathway is coordinated with the synthesis of reserve compounds would not only provide 
information about the biochemistry of phospholipid synthesis in mycobacteria, which is completely unknown, but could 
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also provide new targets for the rational search for new antimycobacterial compounds. The aim of this work is to 
elucidate the role of enzymes responsible for phospholipid and triacylglycerides synthesis pathways in Mtb, with 
particular emphasis on acyltransferases responsible for phosphatidic acid production. For this, we constructed Mtb 
mutants in PlsB and PlsC enzymes using the CRISPRi-mediated gene silencing technique. We analyzed the growth of 
these mutants in different culture media and found that one of them is essential for the in vitro growth of Mtb. We also 
analyzed the lipid composition of these mutants and found that in the absence of these acyltransferases, Mtb is deficient 
in the production of diacylglycerides, triacylglycerides and membrane phospholipids such as phosphatidylethanolamine 
and cardiolipin. We will also analyze the role of these acyltransferases during macrophage infection to determine 
whether they play a role in Mtb virulence and will study the overall lipid profile of the mutants during infection. A 
comprehensive understanding of how Mtb synthesizes key components of its plasma membrane during infection would 
enhance our knowledge of lipid biosynthesis and, more significantly, would open new avenues for the targeted 
development of antimycobacterial compounds. 
 
 

 
CELL BIOLOGY 

 
CB-1  

 
TRYPANOSOMA CRUZI: MITOSIS AND A NOVEL PHOSPHORYLATION  

OF SERINE 10 IN HISTONE H3 
López MR1, Vílchez Larrea S1, Ocampo J1, Alonso G1. 

1INGEBI, CABA, Argentina 
E-mail: lopezmrosario.23@gmail.com 

 
Trypanosoma cruzi, the etiological agent of Chagas disease, exhibits a complex cell cycle that alternates between the 
stages present in the insect vector and the mammalian host. This alternation is accompanied by morphological and 
physiological changes that are heavily regulated. One of those regulatory mechanisms normally present in eukaryotic 
cells is mediated by post-translational modification (PTM) of histones, which are crucial in cell cycle progression. The 
phosphorylation of Serine 10 in histone H3 (H3Ser10P) is a process catalyzed by Aurora kinase B in model eukaryotes. 
It is crucial for accurate chromosome condensation during mitosis. The levels of H3K79 methylation also regulate this 
phosphorylation. Loss of these PTM results in incomplete mitosis. Histone H3 of T. cruzi has a conserved Serine residue 
in position ten, but its phosphorylation has not been previously observed. 
A distinctive feature of this parasite is that the chromatin does not condense into typical chromosomes during mitosis. 
Nevertheless, similar to that observed in model eukaryotes, in trypanosomatids the methylation of H3K76 (homologous 
to H3K79) is a crucial factor for the correct cell cycle progression. In this work we set out to evaluate whether H3Ser10P 
could occur in certain situations and play a role in cell cycle progression in Trypanosoma cruzi. Western blot analysis 
using an anti-H3Ser10-P antibody revealed the presence of this PTM in epimastigotes during exponential growth. 
Additionally, using fluorescent microscopy we corroborated the subcellular localization of H3Ser10P. Simultaneous 
staining with DAPI and anti-tubulin allowed to register the presence, number, and morphology of kinetoplast, 
flagellum, and nucleus, which are markers of different cell cycle stages. The criteria employed to determine the stage 
was as follows: 1N1K1F:G1 or early S; 1N1K2F: G2; 1N2K2F: mitosis; 2N2K2F: post mitosis. 
We observed H3Ser10P signal in 3% of the cells exhibiting 1N1K2F and in 27% of cells that have 2N2K2F. 
Surprisingly, we detected H3Ser10P in every cell that exhibited 1N2K2F. This result shows the significant role of 
H3Ser10P in cell division, especially during mitosis. Furthermore, to analyze the progress of this phosphorylation 
during the cell cycle, we synchronized parasites with hydroxyurea. We observed an increment of the H3Ser10P signal 
in the G2/M phase. The presence of this histone mark correlates with a previously reported grater chromatin 
condensation in T. cruzi.  
We are currently trying to determine the genomic distribution of H3S10P through CUT&RUN. The research of this 
PTM is important to understand the regulation of cell division in T. cruzi and has the potential to eventually unveil new 
therapeutic targets for Chagas disease. 
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Smaug is a conserved post-transcriptional regulator that represses numerous mRNAs linked to diverse cellular 
processes including mitochondrial respiration, glycolysis and others. RNA binding is mediated by a domain exclusive 
of the Smaug protein family. We have reported that Smaug forms biomolecular condensates or membraneless 
organelles (MLOs), which are different from processing bodies and contain repressed mRNAs. In general, MLO 
formation is mediated by liquid-liquid phase separation (LLPS) driven by multiple intermolecular interactions of both 
structured and disordered protein regions, which often include Low Complexity Regions (LCRs). We have identified 
a dimerization domain and several LCRs that direct mammalian Smaug1 LLPS. Smaug1 deletion mutants with 
defective LLPS severely disrupt mitochondria health and function. AMPK activation induces Smaug1 MLOs 
dissolution allowing the coordinated release of associated mRNAs. A point mutation (H86P) in the mouse Smaug1 
gene called Supermodel (Spmd) was reported to induce a strong metabolic phenotype through yet unknown molecular 
mechanisms. Intriguingly, the Spmd mutation is located in a LCR potentially involved in Smaug1 LLPS. We 
hypothesized that defective condensation may be affected and analyzed Spmd MLO formation in transiently transfected 
human cells using confocal microscopy. We found that Spmd forms cytosolic MLOs similar to those of mouse Smaug1 
(mSmaug1). As the normal counterpart, Spmd MLOs dissolve upon cycloheximide, indicating the release of 
translation-competent mRNAs. Spmd forms a greater number of MLOs than mSmaug1 expressed at similar levels. 
When co-transfected, mSmaug1 and Spmd strictly colocalize, being both recruited to MLOs. We propose that the 
metabolic dysregulation associated with Spmd is the consequence of excessive Smaug condensation, which likely 
affects the coordinated expression of several mRNAs. This work illustrates the relevance of Smaug MLO condensation 
in metabolic control.  
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Human autosomal trisomies (ATs) are the main cause of miscarriage in the human population, accounting for up to 
~26% of spontaneous abortions. Most of what we know about these genetic conditions comes from studies on trisomy 
chromosome 21 (T21) or Down syndrome (DS). In DS cells, mitochondrial dysfunction and fragmentation correlate 
with increased oxidative stress (OS) and up-regulation of the antioxidant pathway orchestrated by the transcription 
factor (TF) nuclear factor-erythroid 2-related factor 2 (NRF2).  
Two additional trisomies, from chromosome 13 (T13) and 18 (T18) are also reported to survive at least 1month post-
term. It remains unclear whether trisomic cellular phenotypes results from an increase in genetic load per se, or it 
depends on the identity of the genes located to the supernumerary chromosomes. We thus set out to identify putative 
OS related pathways affected among ATs aiming to unmask potential targets for pharmacological modulation of 
cellular senescence.We performed a comparative phenotypic analysis of skin fibroblasts from T13, T18, and T21 
patients, as well as euploid (NL) controls. All trisomic cells showed increased ROS generation, mitochondrial 
disfunction, fragmentation, and recycling, driving a chronic activation of NRF2. Using Gene-Set Enrichment Analysis 
(GSEA) applied to pair-end RNA sequencing we found enrichment in pathways associates with antioxidant response 
and aging. Consistent with these observations there is an accumulation of senescent markers, including beta-
galactosidase assay. Finally, we observed that sustained pharmacological stimulation of the endogenous antioxidant 
defenses ameliorated the senescent phenotype characteristic of trisomic cells. Our results further expand the current 
knowledge about human ATs, underscoring ROS reduction as a pharmacological therapeutic target to extend proper 
cellular function. 
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Fusogens are proteins that catalyze biological membrane fusion. HAP2/GCS1 is a protein that is involved in gamete 
fusion in several organisms. In collaboration with others, our group demonstrated that HAP2 is a bona fide fusogen. 
This protein is homologous to somatic cell fusogens (FF) and class II viral fusogens. These proteins were named 
FUSEXINS: fusion proteins essential for sexual reproduction and exoplasmic fusion of plasma membranes. Fusexins 
are present in most eukaryotic lineages and are therefore assumed to have been present in the last eukaryotic common 
ancestor. However, they have not yet been detected in fungal and vertebrate genomes. Therefore, it seems very likely 
that during evolution other proteins replaced fusexins for gamete fusion in these lineages. Our aim is to identify and 
characterize candidate genes to participate in the gamete fusion step. We rely on both experimental molecular biology 
and computational search strategies. On the one hand, using the Saccharomyces cerevisiae mating process as a gamete 
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fusion model, we developed a functional complementation screen. We evaluated, in yeast, the performance of different 
fusogens. On the other hand, we tested the effect of overexpression of different yeast proteins involved in gamete 
fusion. For this screen we used an overexpression library of S. cerevisiae genes, which involves large amounts of 
cellcell fusion assays, for this reason we trained a convolutional neural network for automatic segmentation of mating 
pairs and quantification of cell fusion. As for the computational part, we performed a structure-based homology search, 
since amino acid sequence conservation is not necessarily detected among homologous proteins. Then, using Foldseek, 
a fast and sensitive tool to compare large amounts of structures, we searched for candidate fusogen structures in the 
structural proteomes of representative species of the fungal kingdom. 
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Dendritic cells (DCs) have a specialized endomembrane system capable of presenting exogenous antigens in the context 
of MHC class I (MHC-I) molecules. This process, named cross-presentation, is crucial to activate CD8+ T lymphocytes 
and initiate cytotoxic immune responses. One main feature of endo/phagocytic compartments in DCs is their low 
degradative capacity, so resulting peptides from internalized antigens are preserved, and this favors cross-presentation. 
Our recent experiments show that increases in the pH of the cellular medium increase the cross-presentation of 
particulate antigens. Through the characterization of the antigen containing phagosomes, we have found that increasing 
the pH of the medium not only delays the degradation of peptides but also, the maturation of these organelles. 
Furthermore, the results suggest that the MHC-I complexes would be more efficiently loaded with antigenic peptides 
in a higher pH context. It is evident that this process is strongly influenced by the dynamism of the endomembrane 
system. Here, organelles continuously change composition and shape by means of fusion, maturation, and budding and 
fission of vesicles and tubules, so computational models are a proper tool to study these processes. We present an 
Agent-Based Model in combination with Ordinary Differential Equations with enough complexity to reproduce cross-
presentation in the context of alkalized phagosomes. The model embraces the secretory and endocytic pathways, in 
connection with the plasma membrane, the endoplasmic reticulum, and the cytosol. Key molecules required for cross-
presentation were included as cargoes. The model proved to be a suitable tool to elaborate hypotheses and design 
experiments. 
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Enzymatic therapy is one of the promising treatments for diseases related to gluten consumption, utilizing proteins 
from various sources such as plants, animals, and bacteria. Lactic acid bacteria (LAB), widely used in the fermented 
dairy industry as probiotics to restore intestinal microbiota, have shown potential for gluten degradation resulting in 
the production of food products suitable for individuals intolerant, allergic, or sensitive to gluten. This study identifies 
the hydrolytic activity of bacteria from different sources on wheat gliadin using Caenorhabditis elegans as an animal 
model. A homology search revealed multiple genes encoding gliadin-degrading enzymes in the microbiota of both C. 
elegans and humans. Bioinformatic analyses highlighted homologous regions between the microbial communities of 
both hosts, with several identified sequences coding for serine- and metallo-peptidases with endo- and exopeptidase 
activity. These include enzymes such as glutamyl-endopeptidase, prolyl-endopeptidase, oligopeptidase B, 
aminopeptidase N, subtilisin, aminopeptidase G, aminopeptidase P, dipeptidyl-peptidase, and prolidase, all of which 
show potential for gliadin hydrolysis to varying extents. The findings suggest that, like in the human microbiota, the 
C. elegans-associated microbiota may play a significant role in gluten degradation, as well as in host protection against 
toxins and pathogens. We are currently conducting co-cultivation assays with promising bacteria, evaluating the 
physiological impact of their enzyme activity on the host, particularly on the integrity of intestinal epithelium cells and 
oxidative stress. This biological model and the results so far provide a foundation for further research into the 
pathophysiological effects of gliadin, not only at the intestinal level but also in the broader development of the 
nematode. 
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N-glycosylation is a conserved post-translational modification in eukaryotes. The process begins in the endoplasmic 
reticulum (ER) with the transfer of an N-glycan to nascent proteins, specifically a Glc3Man9GlcNAc2 structure (G3M9 
stating for the number of glucoses and mannoses). Glucosidase I (GI) initially trims this structure by removing the 
outermost glucose residue, allowing glucosidase II (GII) to further process the G2M9 glycan. This step is crucial for 
the ER quality control (ERQC) of glycoprotein folding, where the concerted actions of UDP-glucose: glycoprotein 
glucosyltransferase (UGGT) and GII, along with lectin- chaperones calnexin (CNX) and calreticulin (CRT) promote 
proper folding. GI deficiencies cause MOGS-CDG, a rare autosomal recessive disorder in humans with no effective 
treatment. Previously, we showed using fission yeast as a model organism that bypassing GI requirement by mutations 
in the ALG10 glycosyltransferase, that incorporates the terminal glucose in G3M9, failed to restore normal growth 
rates. This suggests that the pathology in MOGS-CDG may involve a non-catalytic role of GI in cellular function, 
beyond its enzymatic activity. To further explore the molecular mechanisms underlying MOGS-CDG and the potential 
non-catalytic functions of GI, we investigated Trypanosoma cruzi, a unique eukaryotic model that, unlike other 
eukaryotes, transfers M9 glycans to proteins instead of G3M9. M9 is subsequently reglucosylated by UGGT, and de-
glucosylated by GII, but the ERQC does not require GI to facilitate proper folding as its substrate is not produced. In 
this study, we investigate potential non-catalytic roles of GI in T. cruzi epimastigotes by generating a GI knockout (KO) 
using CRISPR/Cas9 technology. We first conducted a bioinformatic search and found that the GI gene is present in the 
T. cruzi genome. Then, we performed RT-PCR of T. cruzi epimastigotes and surprisingly we discovered that GI gene 
was actively transcribed into mRNA. After that, we successfully generated two viable different populations of GI KO 
strains by using CRISPR/Cas9 and confirmed gene edition by PCR and DNA sequencing. We then performed a 
phenotypic characterization of the WT and KO strains by cell growth assay and immunofluorescence microscopy to 
identify differences that could reveal novel functions of GI.  We are currently conducting ER physiology experiments 
whose results could provide insights into GI role and the molecular mechanisms underlying MOGS-CDG.  
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Smooth Muscle Cells (SMC) are one of the main components of the vascular wall, where they play a fundamental role 
in maintaining vascular function and integrity. Although they are a fully differentiated cell type, they retain a high 
degree of phenotypic plasticity which allows them to switch between a contractile-quiescent and a synthetic-
proliferative state. Understanding the molecular mechanisms controlling SMC phenotypic switch is fundamental to 
develop new therapies for conditions in which this process is involved, such as COPD, pulmonary hypertension, 
atherosclerosis, among others. The methylation of mRNA is a recently discovered layer of gene expression control that 
has been implicated in the regulation of many cellular processes, such as proliferation, apoptosis and cell differentiation. 
This regulatory mechanism relies on a complex machinery of proteins that “write”, “erase” and “read” the modification, 
making it reversible and dynamic. Given the importance of these regulatory pathways, we investigated the role of N6-
methyladenosine (m6A) methylation machinery during SMC differentiation and proliferation. We employed a cell-to-
cell contact inhibition-induced model of primary human pulmonary artery SMC to assess expression changes of the 
m6A machinery during the phenotypic switch. Our study revealed that the protein levels of the YTHDF reader family 
are downregulated during SMC differentiation, while the mRNA levels remain unchanged, hinting at a posttranslational 
regulatory mechanism. This decrease was attributed to proteasomal degradation and autophagy, as confirmed by 
recovery experiments. Employing RIP-seq, we demonstrated that YTHDF2 is bound to several key transcripts involved 
in SMC homeostasis, including several mRNAs of the TGF beta pathway as well as SMC contraction. Knockdown of 
YTHDF2 followed by RNA-seq and TMT-mass spectrometry in proliferative and confluent cells resulted in altered 
patterns of expression of several mRNAs and proteins, with a marked upregulation of the interferon pathway. We 
identified a set of potential YTHDF2 targets, among which FBLN5 was validated using knockdown of YTHDF2 
followed by western blot and qPCR. Lastly, we used live cell imaging and immunofluorescence to assess the impact of 
YTHDF protein knockdown in SMC differentiation and proliferation, which surprisingly resulted in a marked decrease 
in proliferation upon the depletion of YTHDF3, while a milder effect was observed with YTHDF2. In conclusion, this 



study demonstrated that the expression of the YTHDF family of proteins is inversely correlated with SMC quiescence. 
Furthermore, we characterized the alterations to the transcriptome and proteome product of the absence of YTHDF2 
during the differentiation process, together with the identification of a novel target. This work will serve as a stepping 
stone in understanding RNA methylation biology in SMC development and disease.  
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Kidney epithelial cells play a critical role in maintaining body water and electrolytes balance, with continuous urinary 
flow essential for kidney differentiation and metabolism. Recent studies from our lab show that fluid flow-induced 
shear stress stimulates AMPK-dependent lipophagy, reprogramming lipid metabolism by transferring free fatty acids 
to mitochondria. This process, in turn, promotes mitochondrial biogenesis and enhances ATP production through 
oxidative phosphorylation.كIn parallel, we found that physiological shear stress (i.e. 1dyn/cm2 fluid flow) triggers 
mitochondrial membrane remodeling and turnover, suggesting that mitochondrial renewal is necessary during this 
metabolic shift. During mitochondrial specialization, inter-organelle crosstalk occurs, particularly with lipid droplets 
(LDs) and the endoplasmic reticulum (ER). These connections, mediated by tethering and specialized lipid transfer 
proteins, regulate mitochondrial dynamics and functions, and serve as signaling hubs for key cellular processes, 
including autophagy and apoptosis. In this context, we analyzed the crosstalk between these organelles using proximity 
ligation assay and 3D distance-distance analysis and observed an increase in ER-mitochondria-LDs proximity at early 
stages of shear stress. Vacuole membrane protein 1 (VMP1), located at ER contact sites, is known to be involved in 
both autophagy and neutral lipids mobilization, playing a role in de novo organelle biogenesis via its lipid-scramblase 
activity. Based on these observations, we are currently investigating VMP1´s role in mediating the interplay between 
ER, LDs and mitochondria during metabolic adaptation to mechanical stress. To explore its role in lipophagy-associated 
fatty acid transfer from LDs to mitochondria during shear stress, we knocked-down VMP1 protein levels and observed 
an increase of LDs content after fluid flow that was no related to its autophagic function. Our preliminary results suggest 
that VMP1 mobilization and stabilization at ER-contact sites is necessary for proper LDs turnover under shear stress, 
highlighting the importance of early organelle membrane mobilization in facilitating cellular metabolic adaptation.  
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Resolution responses are associated with the metabolization of arachidonic acid (AA) and docosahexaenoic acid (DHA) 
by lipoxygenases. AA and DHA are released from phospholipids by phospholipases A2 (PLA2), to act as precursors 
of specialized pro-resolving lipid mediators (SPM). It is assumed that glial cells participate in both inflammation and 
resolution responses. The latter, mediated by SPM, counteract inflammatory responses. In this work, we used the 
pesticide maneb (MB), a well-described neurotoxicant, to study the role of glial cells in the resolution responses. We 
first characterize glial activation and related signaling pathways triggered by MB toxicity. Astrocytes and primary glial 
cultures displayed increased GFAP and S100β expression along with a greater nuclear translocation of the transcription 
factor NFκB. Also, astrocytes showed increased expression of Emp1, an A2 astrocyte marker, concomitantly with a 
decrease of the A1 marker, C3. In addition, microglia displayed increased expression of IBA-1 and decreased Arg-1 
mRNA levels associated with a switch to an enlarged amoeboid flattened morphology. However, the cytokine profile 
showed increased interleukin-1β expression. To further explore the role of astrocytes and neurons in resolution, fatty 
acid profiling was assessed by GC-MS. Neurons presented increased DHA content while astrocytes displayed 
decreased AA and DHA levels. The respective secretomes exhibited an inverse profile, with increased DHA in the 
astrocytic secretome and decreased AA and DHA in the neuronal medium. In light of these findings, we analyzed 
Pla2g2d expression, a secretory PLA2 known for its anti-inflammatory role in immune cells. MB differentially affected 
Pla2g2d expression by promoting its upregulation in neurons and the downregulation in astrocytes. Concomitantly, the 
secretome of MB-exposed neurons restored Pla2g2d expression levels in astrocytes to control levels. In contrast, the 



secretome from astrocytes exposed to the pesticide downregulated Pla2g2d expression, indicating that when neurons 
received DHA exogenously, the enzyme was downregulated. In addition, the inhibition of secretory PLA2 prevented 
the astrocytic proliferative effect elicited by neurons. Our results argue in favor of the relevance of resolution pathways 
involving sPLA2-IID acting as a modulator of DHA levels in the glial response against the pesticide.  
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Lipids perform a wide variety of functions in the cell, from optimal membrane fluidity to energy homeostasis as a result 
of their highly reduced state1. Although all living organisms must produce thousands of distinct lipids, a unique aspect 
of Caenorhabditis elegans metabolism is the ability to synthesize a wide range of polyunsaturated fatty acids (PUFAs). 
The pathway for unsaturated fatty acids (UFAs) synthesis in C. elegans begins with the desaturation of palmitic acid 
(16:0) to palmitoleic acid (16:1) or the elongation of 16:0 to stearic acid (18:0). The last one is further desaturated to 
oleic acid (18:1), that in the nematode is further used to form all the PUFAs.  The biosynthesis of 16:1 and 18:1 requires 
three Δ9 desaturases named FAT-5, FAT-6 and FAT-7. Given the essentiality of UFAs, the fat-6,fat-5,fat-7 triple mutant 
strain is lethal. Thus, using CRISPR-Cas9 technology we have constructed a conditional fat-7 mutant in a fat-6,fat-5 
background. This strain allows the inducible suppression of FAT-7 activity in living worms. By applying a combination 
of GC-MS and NMR we have demonstrated the specificity of the degradation system and corroborated that the 
reduction in total UFA content is due to a decrease in PUFA levels rather than MUFA content. We have characterized 
the phenotypical consequences of total UFAs deficiency in nematode’s growth and fertility. We also explored the 
potential causes behind the reduced fertility employing DNA staining, inmunohistochemistry, phenotype 
characterization and super resolution microscopy. We have noted that the reduction in UFA content induces gonad 
shrinkage and disorganization of germline cells within the gonad arm. In addition, we have also found that suppression 
of FAT-7 activity leads to mitotic quiescence and impairs DNA synthesis. By scoring specific meiosis markers, we 
have demonstrated that UFA deficiency also alters the normal meiotic progression of the germline. However, this 
alteration of lipid metabolism does not induce higher apoptotic rates. These results suggest the fertility defects exhibited 
are caused by a reduction in the germ cell production rather than an increased cellular death. The findings presented 
here are expected to contribute to a better understanding of the role of UFAs in complex processes such as reproduction.   
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Alpha-synuclein (aS) is a moonlighting protein involved in multiple cellular events. This protein has been intensively 
studied in central nervous system (CNS) neurons in relationship to the pathogenicity of Parkinson´s disease (PD). 
Curiously, aS is also expressed in the peripheral nervous system (PNS) specifically in the cytoplasm of myelinating 
glial cells or Schwann cells (SCs). In fact, the localization of the aS protein in the normal and parkinsonian PNS follows 
a pattern similar to the one of S100β, a ubiquitous mature SC-specific marker. However, the role of aS in SCs is not 
known. Therefore, we took advantage of available RNAseq datasets from human nerve tissues and cultured purified 
SCs to investigate the relationship between aS expression and SC differentiation. Intriguingly, purified human and rat 
SCs induced to differentiate in vitro showed a rapid increase in aS gene expression (SNCA) concomitantly with the 
upregulation of myelination-associated genes such as MPZ and MBP. Transcriptomics and immunostaining analysis of 
donor-matched transected sural nerve from participants of a nerve transplantation trial (NCT02369003) showed that 
the levels of aS mRNA and protein were reduced in dedifferentiating (injury-induced) SCs similar to myelin-specific 
genes. We previously described an unexpected role for aS overexpression as a modulator of neuronal lipid metabolism. 
aS overexpression in neurons triggered lipid droplets and free cholesterol accumulation. Because myelin is mostly 
composed of lipids (40 % cholesterol and 40 % phospholipids), we then focused on the identification of lipid 
metabolism-associated genes. As expected, SC differentiation in vitro was accompanied by the increased expression of 



the transcription factor MAF1, which is necessary for cholesterol synthesis. Similar to aS, different isoforms of the 
cholesterol transporter ABCA and the Acetyl-CoA carboxylase gene (ACACB), the rate-limiting step for fatty acid 
synthesis, were upregulated in differentiated SCs once again highlighting the close relationship between aS and myelin 
gene expression. Concomitantly, ABCA transporters and LPIN1, the rate-limiting step enzyme of the Kennedy pathway, 
were reduced in injured nerves. The transcriptomics and immunochemical data analyzed here highlighted the 
importance of aS as a novel biomarker of the differentiated SC phenotype while raising the interesting hypothesis that 
its action may be linked to lipid metabolism, as shown previously in the CNS. Further biochemical and cell biology 
studies are necessary to challenge this hypothesis and explore the biological role of aS in the SC’s lipidome.  
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The lipids that cover the insect cuticular surface play an essential role on their physiology and survival. They comprise 
a complex mixture of non-polar long and very long chain compounds, where hydrocarbons (HC), fatty alcohols, waxes, 
glycerides, and free fatty acids usually prevail. The large and diverse cytochrome P450 (CYP) gene superfamily 
encodes enzymes with a wide range of activities. The CYP enzymes from the 4G subfamily (CYP4G) catalyze the final 
step of hydrocarbon synthesis in insects. HC have multiple functions, being involved in desiccation resistance, chemical 
communication, a reduced penetration of insecticides and pathogenic microorganisms and other essential roles for 
insect survival. To date, at least one CYP4G gene has been found in all insect genomes, and two CYP4G genes 
(CYP4G106 and CYP4G107) have been described in the two major vectors of Chagas Disease, Triatoma infestans and 
Rhodnius prolixus. In the latter, it was demonstrated that the CYP4G106 gene is mostly involved in the formation of 
linear HC, while the CYP4G107 gene in that of methyl-branched HC. In order to expand the knowledge about the many 
roles that CYP4G genes may have in the physiology of T. infestans, their CYP4G106 and CYP4G107 genes were 
silenced by RNA interference and the effect on the cuticle hydrocarbon content, molting, survival, mating behavior, 
reproductive parameters and insecticide resistance was subsequently analyzed. The hydrocarbon profile showed a 
significant decrease in the content of both linear and methyl-branched HC in the CYP4G106+CYP4G107-silenced 
insects. However, that decrease was higher for linear HC than for methyl-branched as the silencing of CYP4G106 led 
to an unexplained overexpression of CYP4G107 gene, similarly to that previously shown in R. prolixus. Silencing of 
the CYP4G genes reduced significantly the proportion of fifth-stage nymphs that underwent metamorphosis but did 
not affect the molting of fourth-stage nymphs to the next stage. CYP4G silencing showed varying results on insect 
survival; it reduced significantly the survival of CYP4G106+CYP4G107-silenced adults and that of CYP4G107-
silenced fifth stage nymphs but not that of CYP4G106-silenced ones. In contrast, it did not have any significantly effect 
in the molting time, the mating attempts between CYP4G-silenced females and control males, or the female/male ratio. 
Reproduction was strongly affected as CYP4G106+CYP4G107-silenced females laid significantly fewer eggs than 
control. Regarding insecticide resistance, CYP4G106-silenced fifth-stage nymphs showed to be significantly more 
susceptible to deltamethrin than control nymphs. Overall, our results highlight the relevant role that HC play in egg 
viability and in the formation of a cuticle barrier that avoids water loss, thus increasing insect survival, and diminish 
the penetration of insecticides in T. infestans.  
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Protein S-acylation, commonly known as palmitoylation, involves the covalent attachment of long-chain fatty acids, 
typically palmitate, to cysteine residues in proteins. It is one of the most frequent protein post-translational 
modifications in eukaryotes and influences subcellular localization, trafficking, and molecular interactions of its 
substrates. Mutations in the enzymes catalyzing this reaction, named palmitoyltransferases (PATs), have been linked 
to numerous pathologies such as intellectual disability, schizophrenia, and various types of cancer. Despite its 
significance, many unresolved questions remain. Notably, the palmitoylproteome appears incomplete, and the 
mechanisms regulating PAT trafficking, substrate specificity, and activity are not fully characterized. To address these 



gaps and gain insight into the role of palmitoylation at the whole cell level, we first generated a more comprehensive 
palmitoylproteome of the yeast Saccharomyces cerevisiae, using two different mass spectrometry-based palmitoylation 
detection assays. These techniques allowed us to identify 59 novel palmitoylated proteins. Ongoing work aims to 
characterize the role of palmitoylation on some of these novel substrates. Furthermore, we aimed to dissect the role of 
the seven individual yeast PATs (AKR1, AKR2, PFA3, PFA4, PFA5, ERF2, and SWF1) and identify new enzyme-
substrate pairs. To do this, we employed the proximity biotinylation-based TurboID method. On average, each 80 
proteins were found to be in the proximity of each PAT among which approximately 20 were unique for each of them. 
Within these hits, we found known substrates of the PATs and potential novel ones. One of the highlights of this dataset 
is the proximity of Pfa4 with 19 nuclear substrates, reinforcing its proposed role in nuclear palmitoylation. Additionally, 
the set of proteins found in the proximity of Pfa5 will be the beginning in identifying the first substrates of this enzyme. 
Furthermore, combining the palmitoylation datasets with the proximity analysis and downstream validation 
experiments will likely increase the number of identified enzyme-substrate pairs. This study will constitute a valuable 
resource that will implicate protein palmitoylation, and individual PATs, in many new biological processes.  
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Lipid Droplets (LDs) are evolutionarily conserved organelles that store neutral lipids and are surrounded by a 
phospholipid monolayer. They are mainly composed of triacylglycerols (TAGs) and cholesterol esters (CEs). Although 
LDs were initially considered to be mere lipid storage depots, a growing body of evidence suggests they are in fact 
active organelles with a specialized proteome. LDs play a key role in lipid homeostasis and participate in cellular 
signaling, detoxification, and protein homeostasis. The misbalance in LD metabolism leads to severe metabolic and 
neurodegenerative diseases and inflammation. Previous research has demonstrated that changes in the ratio of TAGs 
to CEs significantly affect the structure of LDs, which in turn influences the binding of proteins to their surface, 
changing LD function. Our hypothesis is that these compositional shifts alter the internal fluidity of the LDs, causing 
structural modifications to the surface, thereby affecting protein interactions. Understanding these changes is crucial 
for deciphering the role of LDs in biology and pathology. To investigate these structural dynamics, we apply solution-
state Nuclear Magnetic Resonance (NMR) spectroscopy to study the internal ordering of LDs in live Caenorhabditis 
elegans. These nematodes are a well stablished model organism for studying metabolic diseases and LDs. We have 
recently demonstrated that NMR can be applied to obtain a detailed metabolic profile of live C. elegans and that the 
lipid signals derive from LDs. We are now exploring the dynamic behavior of LDs in nematodes undergoing different 
metabolic states that affect LD composition. By these means we aim to understand how lipid composition alter LD 
internal structure and shed light on the underlying mechanisms that govern LD functionality in health and disease.  
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Triatomines are hematophagous insects of significant public health concern, as they serve as vectors for Trypanosoma 
cruzi, the parasite responsible for Chagas disease. Among them, Rhodnius prolixus is not only one of the main vector 
species but is also widely utilized as a model in physiological, biochemical, and genetic insect research. Ureases are 
nickel-dependent enzymes primarily involved in nitrogen bioavailability in soil. Beyond their catalytic role, these 
multifunctional proteins possess entomotoxic properties. Jack Bean Urease (JBU), the major isoform from Canavalia 
ensiformis, a forage plant, has been shown to exhibit toxicity in various insects, yet its mechanism of action remains 
poorly understood. Although there are studies documenting the lethality of JBU in different insects, its mechanism of 
action remains poorly understood. In this work, we examined the effects of a sublethal dose of JBU on the reproduction 
of R. prolixus females, focusing on oogenesis and lipid dynamics. Fed females were injected with JBU in phosphate-
buffered saline (0.01 µg/mg body weight) or with the vehicle alone (controls). At 1 and 3 days post-treatment, tissues 
functionally involved in reproduction, such as the fat body and ovaries, were dissected, and the hemolymph collected. 
In the samples, the primary yolk protein precursors, lipophorin (Lp) and vitellogenin (Vg), were measured by ELISA, 
and triglycerides were quantified by enzymatic assays. Lipid droplets were visualized using Bodipy staining, while the 
functional uptake of lipoprotein was assessed in vivo using fluorescently labeled Lp and Vg. Results indicated that JBU 
treatment increased female longevity while reducing oviposition. Females injected with JBU exhibited significant 
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changes in the levels Vg and Lp in the hemolymph, as well as in their expression within the fat body and ovaries. The 
JBU injection also led to the formation of larger lipid droplets in the fat body compared to control insects, suggesting 
disruption of lipid metabolism as part of JBU´s toxic effects. Additionally, in vivo assays demonstrated that JBU 
treatment impaired the uptake of Lp lipid cargo and the endocytosis of Vg into developing oocytes. Together, these 
findings significantly advance our understanding of plant ureases´s impact on lipid metabolism and their implications 
for insect reproductive biology. This knowledge may enhance the design of control strategies for disease vectors and 
insect pests. 
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Renal development is a complex process completed postnatally in mammals. During this period, collecting duct (CD) 
cells undergo significant morphological and functional changes driven by the hypertonicity of the renal papilla. The 
aim of this study was to investigate the role of the sphingosine kinase (SK)/sphingosine 1-phosphate (S1P) pathway in 
CD cell differentiation and epithelial integrity under hypertonic conditions (HT). Primary cultures of neonatal rat CD 
cells were established. To mimic the physiological HT condition, cells were subjected to gradual increases in NaCl 
concentration. Under isotonic (ISO) conditions, CD cells exhibited an elongated morphology with irregular cell-cell 
junctions, characterized by weak distribution of adherens junction proteins (E-cadherin, α-catenin, β-catenin) and the 
emergence of mesenchymal markers such as α-smooth muscle actin (α-SMA), indicative of epithelial-to-mesenchymal 
transition. In contrast, HT conditions induced a differentiated epithelial phenotype characterized by hexagonal 
morphology, enhanced Dolichos biflorus agglutinin staining, organized adherens junctions, and elongated primary cilia. 
To evaluate the involvement of the SK/S1P pathway, SK activity was inhibited using D,L-threo-dihydrosphingosine 
(tDHS) and SK-targeting siRNA prior to HT exposure. SK inhibition prevented epithelial differentiation, evidenced by 
disrupted β-catenin localization and impaired cell adhesion, resembling ISO conditions. Conversely, SK inhibition after 
differentiation under HT did not affect the epithelial phenotype, suggesting that intracellular S1P (iS1P) is crucial for 
initiating but not maintaining differentiation. Furthermore, pharmacological inhibition of S1P receptors (S1PR1-3) 
revealed that extracellular S1P (eS1P) is not essential for maintaining the epithelial state. Cells in HT conditions with 
receptor antagonists showed enhanced epithelial characteristics; they exhibited stronger adherens junctions and formed 
circular structures with central apoptotic cells, possibly representing early stages of tubular lumen formation. These 
findings highlight the critical role of the SK/S1P pathway in modulating CD cell differentiation during postnatal renal 
development. While iS1P is essential for initiating epithelial differentiation, eS1P modulates later stages by promoting 
epithelial integrity. Altogether, our results provide insight into the cellular mechanisms that ultimately give rise to the 
collecting ducts of the renal papilla during renal morphogenesis. 
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The development and application of omics technologies is currently centralized in a few global sequencing facilities, 
offering comprehensive services (i.e., from genetic material to data) with relatively fixed costs and turnaround times. 
However, users often have limited control over their samples, as standard protocols—optimized for a handful of 
species—are applied across the board, without further customization. This limits the ability to design omics strategies 
tailored to address distinctive challenges or unique sample characteristics, which may lead to suboptimal results. The 
current limited genetic diversity in crops poses a threat to food security in the face of climate change. Epigenetic 
variation emerges as an alternative, potentially adaptive source of diversity, offering new opportunities for crop 
improvement. Here, we propose a comprehensive and relatively low-cost strategy for exploring DNA methylation 
profiles in large germplasm collections by adapting the double-digest restriction-site-associated DNA sequencing 
(ddRADseq) approach for the identification of methylated cytosines (5mC). Using genomes available in the Ensembl 



Plants database, we conducted an in-silico prediction of restriction profiles generated by various enzyme combinations. 
By evaluating different size-selection ranges and intersecting the resulting fragments with genomic regions of interest 
(i.e., genes, transposons, and their upstream and downstream regions), we identified the enzyme pair and range that 
maximized the sampling of these regions for each species. Taking Glycine max (soybean) as a case study, we assessed 
the 5mC profiles obtained for each enzyme pair and size-selection range, finding significant differences in the results 
(both in the number of 5mC sites and in the methylation profile across genomic regions, considering the three 
methylation contexts in plants: CG, CHG, and CHH, where H = A, C, T). This study underscores the importance of 
optimizing epigenotyping strategies according to the species and the biological question to achieve optimal results. 
Moreover, this strategy facilitates the local adoption of massive omics technologies, allowing for their adaptation to 
specific contexts. 
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Methylobacterium sp. 2A is a pink-pigmented facultative methylotroph that significantly promotes the growth of 
Arabidopsis thaliana and potato in vitro. The isolate produces indole-3-acetic acid (IAA) in large quantities. In this 
study, we aimed to explore the key factors governing the colonization and interaction between Methylobacterium sp. 
2A and A. thaliana plants. The chemotaxis of Methylobacterium sp. 2A towards methanol and formaldehyde was 
evaluated using the capillary plug assay technique, demonstrating its ability to respond to one of the major plant 
exudates. The strain could grow in minimal salt medium supplemented with 1-aminocyclopropane carboxylate (ACC) 
demonstrating its ability to utilize ACC as a sole nitrogen source that could lower ethylene levels in plants. Confocal 
microscopy revealed that the fluorescent protein-labelled Methylobacterium sp. 2A-mVenus colonized the apoplast of 
the primary root cells and formed a biofilm-like structure on the root hairs. Jasmonic and salicylic acid levels increased 
in A. thaliana following inoculation. Although whole-plant IAA levels remained constant, DR5 promoter activity was 
induced in the root tips of both DR5:GUS and DR5:GFP A. thaliana and tomato plants upon inoculation. Additionally, 
the inoculation partially restored the agravitropic response in yucQ mutants, which displayed increased IAA levels in 
their roots. Lateral root density was increased in iaa19, arf7, and arf19 mutant seedlings. Monocot seedlings also 
responded positively to the inoculation, and barley plantlets showed increased shoot length at 20 days post-inoculation. 
Our results suggest that Methylobacterium sp. 2A growth-promoting effects can be achieved through the regulation of 
plant hormone levels. Therefore, this PGPR holds promise as a broad-spectrum bioinoculant for agronomic crops. 
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A complex network of kinases and hormonal pathways regulates plant growth and development. We identified a new 
protein in Arabidopsis, AtMinionT, to shed light on these processes. Through fusion with green fluorescent protein 
(GFP), we observed cytoplasmic localization of this protein in stable Arabidopsis plants. The null mutant plants 
minionT are smaller and have difficulty establishing themselves. They have shorter hypocotyls and roots and reduced 
vegetative development, leading to lower seed production than wild-type (WT) plants. Conversely, overexpressing 
plants (oeMinionT) show the opposite phenotype. Adding sucrose (1.5% and 2% Suc) to the MS 0.5x culture medium 
allowed 6-day-old minionT seedlings to fully recover the WT-level hypocotyl phenotype, while root length recovery 
was partial. Based on these results and additional data regarding the role of MinionT homologs in mammals, we 
examined the signalling pathway represented by the TOR kinase (Target of Rapamycin). While the growth of minionT 
seedlings was not significantly affected by the presence of the inhibitor AZD8055 (AZD), oeMinionT plants were 
hypersensitive, showing a marked growth arrest of seedlings compared to WT. Measuring TOR activity by evaluating 
the phosphorylated ribosomal protein RPS6A (RPS6A-P) levels showed a marked decrease in minionT mutants. At the 
same time, oeMinionT lines displayed a basally more active TOR pathway. Our results suggest that the phenotypic 
changes and the differential sugar response observed in plants with altered levels of AtMinionT may be due to changes 
in TOR pathway activation under normal growth conditions. To investigate these mechanisms further, we evaluated 
the Brassinosteroid (BR) pathway, an essential plant hormone for growth and development that interacts with the TOR 
pathway. Adding Brassinolide (BL, 100nM) to the growth medium allowed 6-day-old minionT seedlings to recover 
growth to WT levels in both hypocotyls and roots. This result suggests an alteration in the BR pathway in plants with 
altered AtMinionT levels. This was confirmed by using an inhibitor of the pathway, Brassinazole (BRZ, 100nM), which 
showed that minionT were insensitive to adding BRZ compared to WT plants. Interestingly, the growth conditions that 
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allowed the minionT phenotype to match the WT phenotype by adding Suc or BL increased TOR activity in these 
seedlings to WT levels.   
 

PL-4 
INFLUENCE OF MATERNAL NUTRIENT SUPPLY ON INTRINSIC METABOLISM 

AND RESERVE COMPOUND ACCUMULATION IN SOYBEAN EMBRYOS 
Zucchetti JI1, Pavlovic T1, Gorini ME1, Barat Carnino M2, Angelozzi V2, Saenz E2, Borrás L2, Gerde JA2, Saigo M1, 

Gerrard Wheeler MC1 
(1) Centro de Estudios Fotosintéticos y Bioquímicos (CEFOBI-CONICET), Facultad de Ciencias Bioquímicas y  

Farmacéuticas (UNR); (2) Instituto de Investigaciones en Ciencias Agrarias de Rosario (IICAR-CONICET),  
Facultad de Ciencias Agrarias (UNR)  

E-mail: zucchetti@cefobi-conicet.gob.ar  
  

Soybean is one of the most important oilseed crops, providing large amounts of vegetable protein and oil as feedstocks 
for food, feed, and industrial applications. The biosynthesis of seed reserves or filling depends on the transport of 
several carbon and nitrogen compounds generated through photosynthesis, which are received and metabolized by the 
developing embryo. The translocation is via phloem, but then the substrate transfer is apoplastic since there is no 
vascular connection between the seed coat and the embryo. To explore the influence of both maternal nutrient supply 
and intrinsic embryo metabolism, we performed metabolomic analyses on the nutrients transferred to the embryo 
through the vascular system and seed coat. For this purpose, the embryo was replaced in planta with agar, which was 
then collected and analyzed. In addition, we carried out in vitro culture of embryos under different abscisic acid, 
nitrogen, and carbon conditions. Reserve compounds were measured in these embryos after 14 days of culture, and 
metabolites were determined by GCMS plus HPLC techniques. The results indicate a synergy between the ability of 
embryos to utilize metabolites supplied by the seed coat and the ability of maternal tissues to transfer such metabolites. 
Embryos of high-protein genotypes receive a higher amount of amino acids at the mid-filling stage compared to their 
high-oil counterparts. In addition, the embryos with contrasting protein ans oil levels exhibited differences in nutrient 
utilization for the synthesis of reserve compounds.  
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Phytochrome B (phyB) is a receptor capable of sensing light and temperature in plants. In plant cells, phyB is 
synthesized in its inactive form and is activated by a pulse of red light, inhibiting plant growth. Conversely, a pulse of 
far-red light (shading condition) and warm temperatures convert active phyB back to its inactive form, promoting 
growth. This temperature effect on phyB relaxation is known as thermal reversion. When phyB is activated, it migrates 
to the cell nucleus and forms nuclear condensates called "nuclear bodies" (NBs) through liquid-liquid phase separation. 
The size of the NBs is closely related to the growth inhibition exerted by phyB. Previous results from our laboratory 
suggest that light and temperature sensing occur through conformational changes in the phyB protein. This implies that 
the size of the NBs depends exclusively on the amount of active phyB in the nucleus, determined by photochemical 
and thermal reversion balances. However, a recent study proposes that temperature directly affects the size of the NBs, 
independently of thermal reversion. In this sense, phyB would sense light through conformational changes in the 
protein, while temperature would be perceived through NBs dynamics. In this work, we found that temperature has a 
primary effect on thermal reversion and a secondary effect on NBs dynamics. The direct effect of temperature on phyB 
condensates involves an increase in their aggregation as temperature rises. Additionally, phyB activity depends almost 
exclusively on the amount of active phyB Pfr-Pfr (D2) homodimer, rather than the size of the NBs. This study presents 
novel evidence on the dual role of phyB in sensing light and temperature, highlighting its significant implications for 
plant growth. 
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Plants are continuously exposed to stressful situations that affect their development and seed production. To deal with 
such conditions, they have a sophisticated repertoire of molecular responses that mainly occur at the transcriptional 
level, mediated by transcription factors (TFs). Among plant TFs, the homeodomain-leucine zipper (HD-Zip) proteins 
are unique to these organisms and reported as involved in abiotic stress responses. For example, wheat plants expressing 
the sunflower gene HaHB4 exhibited increased grain yield under water stress conditions, and the benefit was larger 
when water stress was combined with heat stress in both Cadenza and Algarrobo cultivars. High temperatures cause 
significant yield losses in wheat worldwide. To investigate how the yield generation is affected by this stress, we tested 
the response of Cadenza and Algarrobo expressing HaHB4 to temperature increase at different stages of the 
reproductive period. We found an increased grain yield in transgenic plants of both cultivars when stress occurred at a 
pre-anthesis stage, which was associated with a higher number of grains in Cadenza and heavier grains in Algarrobo. 
Cadenza HaHB4 also out-yielded the control at the post-anthesis stage, exhibiting increased grain weight. These results 
revealed critical stages in which HaHB4 provides benefits under heat stress, differences in the responses of the two 
cultivars evaluated, and also between different stages of the same cultivar. Aiming to understand which molecular 
mechanisms could be acting in these plants, we reanalyzed the transcriptomes of Arabidopsis and soybean plants 
expressing HaHB4. The analysis led to identify several genes appearing to be modulated by HaHB4 in both unrelated 
species. Using sequence similarity in wheat databases, we were able to identify the putative orthologs. Aside from these 
selected genes, we chose others related to heat shock proteins. Transcript levels were evaluated, indicating a high 
similarity in molecular mechanisms for some cases. However, in others, the response was opposite to the expected. The 
expression of a few genes was induced in HaHB4 plants before stress, suggesting that the transgenic genotype could 
be constitutively prepared to deal with this stress. Differently, the expression of other genes encoding heat shock 
proteins occurred during heat stress. We also found changes in expression levels for the same genes between the two 
cultivars, as well as between the two evaluated stages of Cadenza, suggesting that there are common mechanisms 
triggered by HaHB4 when stress occurs in different cultivars and stages within the same genotype. Our results reveal 
that HaHB4 wheat plants exhibit differential tolerance to high temperatures, involving several molecular mechanisms 
shared with other plant species expressing the transgene. Further studies will be necessary to elucidate the molecular 
basis of the beneficial agronomic traits conferred by the sunflower TF. 
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Photosynthetic organisms are highly dependent of external conditions, and particularly sensitive to growth light 
intensity. Excess of absorbed light and the associated high electron pressure over the components of the Photosynthetic 
Electron Transport Chain (PETC) might provoke permanent loss of photosynthetic yield. Highly variable growth 
conditions worsen this situation, with the chain tending to break at its weakest link, the Photosystem I (PSI). In several 
cases, the lack of available electron carriers at the PSI acceptor side, such as an oxidized Ferredoxin (Fd), leads to an 
uncontrolled electron flow that exceeds the PETC capacity, and trigger a permanent photoinhibition. To gain insight 
into this situation, known as PSI-acceptor side limitation, we studied the adaptive behavior of transplastomic tobacco 
plants overexpressing pea Ferredoxin (OeFd plants). Initial characterization of this plants showed a reduced growth 
and delayed development when compared to control plants under greenhouse conditions at 150 µmol m⁻² s⁻¹. However, 
these growth handicaps were reversed by increasing growth light conditions. OeFd plants exhibited enhanced growth 
plasticity, as revealed by the recovery of the wild-type (WT) phenotype when growth light intensity increased up to 
1400 µmol m⁻² s⁻¹. The phenotype recovery was supported by a drastic improvement in CO₂ assimilation and PSII 
quantum yield performances. The growth improvement did not affect the characteristic higher NPQ value and 
augmented photoprotection related to the expression of the alien Fd. To understand these enhanced adaptative 
mechanisms, we developed a new saturating pulse PAM protocol to study the response of PSI. Results obtained using 
actinic and far-red illumination together with the interpretation of OJIP curves, confirmed the higher cyclic electron 
transport (CET) in OeFd plants. Moreover, OeFd plants presented a better acclimation response to stressful conditions, 
such as fluctuating light experiments, in contrast to control plants which showed signs of photoinhibition, paleness and 
early flowering. This data supports the importance of redesign PSI acceptor side to alleviate high electron pressure due 
to non-optimal growth conditions. These results are promising and suggest that the strategy to engineer plant resistance 
to climate change conditions and improving crop yields can be achieved by regulating the energy trade-off between 
photosynthesis and photoprotection.   
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Autophagy is an essential catabolic pathway mediating cellular recycling during growth, development and stress 
conditions. The phosphoinositide PI3P, a key component of autophagosomes membranes, is synthetized by the enzyme 
PI3K, which forms heterotetrameric complexes that differentiate in only one subunit. In mammals and yeasts, ATG14 
(Complex I) participates in autophagy, whilst VPS38 (Complex II) is involved in endosomal trafficking and its 
participation in autophagy depends on the organism. Although studies in plants have started to arise, their role in polar 
growth hasn’t been addressed yet. Physcomitrium patens apical growing protonemata cells, unlike root hairs and pollen 
tubes, continue to undergo cell divisions as the plant develops. This provides a valuable tool to study autophagy in the 
context of a multicellular apical growing tissue coupled to development, and allows to dive into evolutionary aspects, 
as well as species- specific roles. Protonemata is composed of two functionally different cell types, chloronemata and 
caulonemata. The transition from chloronema to caulonema is regulated by auxins and environmental factors such as 
darkness and low nutrient availability, conditions that also induce autophagy. Our preliminary results show that 
Ppatg14 ko mutants develop more caulonemata than WT in caulonema-inducing conditions, and that this 
developmental difference could be explained by changes in the expression of auxin-related genes. Additionally, we 
generated Ppvps38 mutants using the CRISPR/Cas9 system. Interestingly, their phenotype resembles that of Ppatg14, 
which is not the case for Arabidopsis vps38 mutants. This observation suggests that PpVPS38 participates in autophagy 
with additional roles compared to what has been reported for AtVPS38.  
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As sessile organisms, plants must adapt to the environment they inhabit. Under optimal growth conditions, plants 
dedicate their energy resources to growth and development. However, in response to stress, they limit growth and 
optimize resource use to improve stress tolerance. A significant amount of energy is produced in mitochondria through 
the respiratory chain, where cytochrome c (CYTc), a small heme protein, participates in electron transport coupled to 
ATP synthesis. CYTc-deficient plants have shorter roots, smaller rosettes and delayed growth, probably due to an 
alteration in energy availability. In our study, we explored the connection between CYTc and the SNF1 (sucrose non-
fermenting 1)-related protein kinases 1 (SnRK1) pathway, which regulates growth and stress responses under carbon 
starvation conditions. Our results show that the impaired growth of CYTc-deficient plants is associated with increased 
global expression of stress-responsive genes that are targets of the SnRK1 pathway. We demonstrate that SnRK1 
pathway activation is responsible for the reduced growth, increased autophagy and decreased TOR activity observed 
in CYTc-deficient plants. Moreover, increasing CYTc levels decreases SnRK1 activation, reflected in reduced 
SnRK1α1 subunit phosphorylation and expression of SnRK1 target genes, with no changes in SnRK1α1 protein levels. 
In addition, growth of CYTc- deficient plants is less affected than that of wild-type plants under stress imposed by 
mannitol, which is also related to the activation of the SnRK1 pathway. Our results indicate that SnRK1 function 
depends on CYTc levels, thus providing a molecular link between mitochondrial function and plant growth under 
normal and stress conditions. 
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One of the most significant environmental factors influencing plant development is light, which is essential for energy 
acquisition through the process of photosynthesis. Even at normal intensities, light can be detrimental to the plant 
during the greening process. This occurs when a plant grows in darkness, an environment in which chlorophyll is not 
synthesized; however, its precursor, protochlorophyllide, a colorless compound, is produced. The illumination of a 
plant grown under these circumstances, referred to as etiolated, immediately induces the conversion of the precursor 
into chlorophyllide, the immediate precursor of chlorophyll. However, this also generates an increase in reactive oxygen 
species (ROS) due to the illumination of free protochlorophyllide, which may cause stress and photooxidative damage 
to the plant. We show that mutants with loss-of-function in members of the TEOSINTE BRANCHED 1, CYCLOIDEA, 
and PROLIFERATING CELL FACTORS (TCP) family of plant transcription factors exhibit increased photodamage 
and ROS accumulation, which correlates with elevated levels of protochlorophyllide and increased expression of genes 
encoding proteins involved in chlorophyll biosynthesis in etiolated plants. The effect of mutation in the TCPs was 

mailto:Florcoronel1994@gmail.com


counteracted by treatment with gibberellin (GA) or overexpression of the transcription factor PHYTOCHROME 
INTERACTING FACTOR 4 (PIF4), a repressor of the expression of chlorophyll biosynthesis genes. This suggests that 
TCPs influence GA metabolism or responses upstream of PIF4. In relation to this, mutants in the TCPs show reduced 
expression levels of genes encoding GA biosynthesis enzymes and higher levels of DELLA proteins. Interestingly, the 
increased expression of chlorophyll biosynthesis genes observed in mutant lines in the TCPs is progressively lost after 
plants are transferred to light. Meanwhile, TCP15 overexpressing lines show reduced or increased expression of 
chlorophyll synthesis genes when grown in darkness or under illumination, respectively. This indicates a clear shift in 
the role of this transcription factor from one state to another. Therefore, our results shed new light on the differential 
regulation of chlorophyll precursor biosynthesis by TCP transcription factors during de-etiolation, which would be 
important to optimize plant performance under changing illumination conditions.  
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Probably due to its deep location within the plant body, vascular tissue has been poorly studied so far. However, its 
development and manipulation could be a valuable tool for increasing crop yields. In this study, we revealed that 
applying mechanical stress to mature stems of Arabidopsis thaliana enhances the signaling pathways of the 
phytohormones strigolactones (SL) and brassinosteroids (BS). This stress also alters the complex molecular networks 
that regulate vascular bundle cell development, impacting its architecture and pattern. Mechanical stress-induced 
activation of the SL signaling pathway affects the expression of the transcription factor BRC1, a positive regulator of 
the CLE44 peptide. CLE44, expressed in the phloem, can move toward the vascular cambium, where it increases the 
proliferation rate of procambial cells. We found that cle44 mutant lines do not alter their vascular pattern in response 
to mechanical stress, although this can be partially restored by exogenous application of the synthetic strigolactone 
(rac)-GR-24. Additionally, this stress enhanced the activation of BS-responsive transcription factors, BES1 and BZR1, 
and promoted the differentiation of procambial cells into xylem cells. The activity of this phytohormone is crucial 
throughout the treatment period for a complete response. Thus, the combined action of BS and SL, along with auxins, 
promotes procambial cell proliferation and differentiation in Arabidopsis stems in response to mechanical stress, 
increasing the number of vascular bundles, enhancing photosynthate flow, and positively affecting seed yield.  
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Plants are sessile organisms; therefore, they are exposed to different unfavourable environmental conditions, including 
high UV-B levels from sunlight, salinity and drought conditions. These environmental conditions produce damages to 
different macromolecules such as proteins, RNA and DNA. In particular, when plants are grown under these conditions, 
DNA can be damaged after direct absorption of UV-B, this generates pyrimidine dimers. On the other hand, under salt 
stress or draught, there is an in increase in reactive oxygen species, which can generate oxoproducts in the bases of 
DNA, and later single or double strand breaks. For survival, these different damages need to be repaired. In eukaryotes, 
DNA is organized in a complex and dynamic structure, which is chromatin.  Chromatin structure is flexible to allow 
DNA metabolism, including transcription, replication, recombination and DNA repair. Therefore, histones are subject 
to multiple posttranslational modifications, which include acetylation, methylation, ubiquitination and phosphorylation. 
Moreover, chromatin structure is affected by DNA methylation. In plants and animals, cytosines are covalently 
modified by methylation. 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 remodelling complexes, histone deacetylase proteins and histone 
methyltransferases to establish repressive chromatin and play a biological role in genomic stability. Previous studies 
from our lab showed that maize plants deficient in the expression of one MBD protein, MBD101, presented a laxer 
chromatin, showing a higher sensitivity to UV-B radiation with increased DNA damage after exposure. In Arabidopsis 
there are 4 proteins homologous to MBD101: MBD1, MBD2, MBD3, and MBD4. Apart from the conserved MBD 
domain, these proteins also carry a CW-type Zinc Finger (CW-Zf), and this subfamily is classified as CW-MBDs. 
Therefore, the aim of our work is to study the role of Arabidopsis MBD1-4 proteins in the response to genotoxic agents 
that produce different DNA damages, such as UV-B radiation and salt stress. Our results show that mbd1, mbd2, mbd3 
and mbd4 single and mbd1 mbd2 mbd4 and mbd2 mbd3 mbd4 triple mutants accumulate more DNA damage than WT 
Col-0 plants after UV-B exposure, and are affected in the accumulation of DNA damage in plants grown under salt 



stress. However, MBD deficient plants have a lower number of dead cells in the primary root meristems than WT plants 
when exposed under both genotoxic conditions. Together, our results provide evidence of the role of CW-MBD proteins 
in plants grown under genotoxic stress conditions.  
 
 
 

SIGNAL TRANSDUCTION 
 

 
ST-1 

 
ADVANCES IN THE VISUALIZATION OF THE DES PATHWAY COMPONENTS BY 

SINGLEMOLECULE SUPER-RESOLUTION MICROSCOPY IN Bacillus subtilis. 
Pereyra JI1, Alzogaray, V 2, Escalante G 3, López L3, Stefani F3, Albanesi D1 

1 Instituto de Biología Molecular y Celular de Rosario, IBR-CONICET-UNR, Rosario, Argentina; 2Fundación 
Instituto Leloir, IIBBACONICET, Ciudad de Buenos Aires, Argentina y 3Centro de Investigaciones en 

Bionanociencias, CIBION, Buenos Aires, Argentina pereyra@ibr-conicet.gov.ar 
 

Temperature detection and adaptation are crucial for the survival of living cells. The best-documented early effect of 
environmental cold on cellular processes is the reduction in membrane fluidity. In bacteria, the best-studied system for 
thermal adaptation is the Des pathway of Bacillus subtilis, a paradigm for the understanding of membrane fluidity 
regulation in both unicellular and multicellular organisms. This pathway comprises an integral membrane desaturase, 
Δ5-Des, encoded by the des gene, and the DesK/DesR two-component system that controls its expression. DesK is a 
multifunctional transmembrane histidine kinase with kinase, phosphotransferase, and phosphatase activities. When the 
temperature drops below 30°C, with a concomitant decrease in membrane fluidity, DesK acts as a kinase and 
autophosphorylates. The phosphoryl group is then transferred to DesR. Phosphorylated DesR (DesR-P) activates des 
expression. Once synthesized, Δ5-Des desaturates the acyl chains of membrane phospholipids, restoring their fluidity. 
When membrane fluidity increases, DesK switches to its phosphatase state, dephosphorylating DesR-P to deactivate 
the response. Structural biology, biochemical, and molecular biology studies with the soluble cytoplasmic domain of 
DesK (DesKC) allowed us to elucidate the catalytic regulatory mechanism of this sensor protein. However, the 
mechanism of signal detection and transmission through the transmembrane segments of DesK remains unclear. 
Moreover, little is known about how signaling pathways like the Des pathway are regulated in terms of protein 
localization and dynamics within the cell during adaptation. In vitro studies have shown differential interactions 
between DesK and DesR depending on DesK's functional state. Aditionally, both exogenous and endogenous 
unsaturated fatty acids have been found to induce the phosphatase state of DesK, suggesting a potential interaction or 
co-localization with Δ5-Des to efficiently terminate the adaptive response. These findings have led us to hypothesize 
that changes in membrane fluidity may influence the distribution and interaction of Des pathway components. To test 
this hypothesis, our goal is to precisely localize and co-localize DesK, DesR and Δ5-Des using singlemolecule super-
resolution fluorescence microscopy techniques under various membrane fluidity conditions. We have made progress 
in studying the co-localization of DesK and Δ5-Des using specific anti-DesK nanobodies fused to an HA 
(hemagglutinin) tag at the Cterminus in STORM (Stochastic Optical Reconstruction Microscopy) experiments. This 
work represents a significant step toward understanding the dynamics of Des pathway components during the adaptive 
response. 
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Histidine kinases are key components in the response of bacterial cells to changing environmental conditions. The 
sensing mechanism typically involves a reaction in which a conserved histidine is phosphorylated and ATP consumed. 
The phosphoryl group is then transferred to a transcriptional regulator, causing a structural change that allows DNA 
binding to modulate gene expression. Here, we present an alternative communication pathway that does not involve 
the conserved histidine and does not consume ATP, being the first demonstration of HKs responding to input signals 
and modulating gene expression in the absence of the histidine, ironically integral to the nomenclature that designates 
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HKs. This unconventional mechanism may be employed by kinases to transmit information that the cell deems relevant, 
circumventing classical pathways. 
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Chagas disease is a debilitating chronic illness caused by the protozoan parasite T. cruzi. It affects an estimated 6 -7 
million people and causes around 12000 deaths every year, mainly in the Americas; however, events like immigration 
and vector range increasing due to global warming have taken the disease to the global stage. Considered a neglected 
disease, there are only 2 possible drug treatments available (Nifurtimox and Benznidazole) with their main efficacy in 
the acute stage and decreased results in the chronic stage. More development in therapeutics is necessary for 
advancements and treatment options against the infection. As an international collaboration with groups in Canada and 
Israel, we set out to screen a series of therapeutic peptide inhibitors against distinct signaling proteins of T. cruzi. In the 
first stages, we developed 34 peptide inhibitors with potential anti-parasitic activity using sequences derived from the 
kinases PI3K, PI4K, and IPMK, the myristoyltransferase NMT and the scaffold protein RACK of T. cruzi. We 
hypothesized that short sequences present on the surface of key signaling proteins conserved among T. cruzi strains, 
but not in their mammalian counterparts, may mediate relevant protein-protein interactions, making them valuable 
candidates for therapeutic strategies in the treatment of Chagas Cardiomyopathy. Trypomastigotes were seeded in a 96 
well plate for 24 hrs along with a single peptide application of 50 uM, with survival rate visualized using an alamar 
blue assay to test anti-parasitic activity. The same test was performed in Vero cells for 3 days using 3 daily peptide 
applications to assess cytotoxicity to the host cell. Infection assays, using trypomastigotes of a Tulahuen β-gal strain, 
were performed with a similar protocol to the cytotoxicity assay, over a 3-day period and 3 daily peptide applications. 
A total of 14 compounds showed an effect against trypomastigotes with a 20 % or greater viability reduction, whereas 
only 4 of these showed signs of cytotoxicity, and 2 compounds showed an infection level reduction. These compounds 
were selected to move forward with evaluations using a cardiac cell line, with stable peptide versions that include a cell 
penetrating peptide in order to facilitate internalization in both the host cell and the parasite. Since current Chagas 
disease treatment often suffers from failure or parasite resistance, we hope to offer new alternatives and further develop 
new therapeutic opportunities while also gaining insight into fundamental and applied biology questions by bridging 
the gap between the two. 
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Cells integrate information from the environment to make cell-fate decisions using complex molecular systems that 
involve the activation and inactivation of signaling cascades and the change in the abundance or concentration of their 
molecular components through transcriptional responses. The architecture of these molecular systems determines the 
specific range of input to which the cell can respond, the shape of the response and its robustness to variability in the 
abundance of the components in that system (extrinsic noise). S. cerevisiae has two mating types, MATα and MATa, 
and in its haploid stage can reproduce asexually or respond to the other mating type’s pheromone, initiating mating 
behavior to reproduce sexually. The pheromone response pathway, which starts with a pheromone-binding GPCR that 
triggers a signal transduction cascade, causes, finally, a transcriptional response. We have previously described how, 
in this system, cells response to external pheromone concentration at the level of scaffold protein recruitment to the 
cell membrane is robust to variation in the receptor’s concentration, being exclusively determined by the proportion of 
active receptors and not their number, and thus being capable of robustly responding to the signal’s magnitude, exerting 
ratiometric control (RC). In general, it's thought that transcriptional factor (TF) abundance determines the strength of 
expression of its target genes; mechanisms to maintain a robust transcriptional response, proportional to the external 
signal instead of the internal abundance of the TF could be specially relevant in cell-fate decision systems. There's 
evidence of RC on vertebrate systems; in particular, work by the van Oudenaarden group showed that in the Hedgehog-
Wnt system it is the ratio between the repressor and inducer forms that regulates the induction of target genes. Using 
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baker's yeast allows us to approach the mechanisms that could be at play on vertebrates with system biology tools, 
combining experimental results with mathematical modeling. We've measured the pheromone dose-response curves in 
single cells using fluorescent reporters and microscopy, as well as the average response in cultures using RT-qPCR and 
RNA-seq, and found that some promoters' transcriptional activity is robust to overexpression of the pheromone 
response pathway transcription factor Ste12, while other promoters in the pathway, as well as other cellular responses 
to the transcription factor, including expression from off-target promoters and the pheromone provoked cell cycle arrest, 
are augmented with its over-expression. We're currently exploring how and why different Ste12-controlled promoters 
vary with regards to their robustness to Ste12 overexpression and the mechanisms and other cellular components that 
could enable it. 
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Protein kinases act as vital cellular switches, regulating essential ON-OFF functions within cells. Dysregulation of their 
activities is associated with a large variety of diseases such as cancer or diabetes. A precise and timely regulation of 
their activity is essential to ensure a correct cellular function. Phosphoinositide-dependent protein kinase 1 (PDK1) is 
evolutionarily conserved throughout the eukaryotic clade and plays a crucial role as a master AGC kinase in the PI3K 
signaling pathway. PDK1 phosphorylates the activation loop of over 23 other AGC kinases, including Akt/PKB, S6K, 
SGK, PKC, PRK, among others, a process required for their activation. Our group has demonstrated an allosteric 
regulation within the catalytic domain of PDK1, from a regulatory site termed PIF-pocket to the active site, as well as 
the existence of the reverse process. This bidirectional allosteric mechanism of regulation between pockets can be 
modulated by small molecules that bind to the active orthosteric site and either enhance or inhibit the interaction at the 
PIF-pocket allosteric regulatory site. Previously, we showed that the metabolite adenosine can enhance the interaction 
of PDK1 with PIFtide (polypeptide corresponding to the last 23 residues of PRK2) and other kinase substrates (PRK2 
and SGK), while the orthosteric inhibitor GSK2334470 disrupts these interactions. The breakthrough generated by 
adenosine, led the group to explore if other metabolites could regulate PDK1’s interactions by altering its conformation. 
Using MIDAS platform, we have conducted a protein-metabolite interaction screening to identify if other metabolites 
could bind to the PDK1 catalytic domain or its full-length construct. In this work, we present the effects of different 
types of metabolites on PDK1, its dimerization, and its interaction with other kinase substrates using chemical biology 
techniques such as Thermal Shift Assays, AlphaScreen interaction assays and activity assays. We also validate and 
characterize the binding mode of metabolites by obtaining the crystal structures of the catalytic domain of PDK1 in 
complex with them. Finally, we discuss the potential role of the metabolites to act as allosteric modulators of PDK1, 
influencing its conformation and interactions with other kinases, and their broader implications for cellular signaling. 
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Alzheimer's disease (AD) is a neurodegenerative disorder characterized by the accumulation of amyloid plaques and 
neurofibrillary tangles. Among the multiple underlying mechanisms, it has been proposed that alterations in cell 
signaling, such as in the phospholipase C beta (PLC-β) pathway, could contribute to the development and progression 
of the disease. PLC-β3, an isozyme of PLC-β activated by the βγ subunits of the G protein of the Gαi/o family and 
plays a crucial role in the regulation of intracellular calcium. We consider that a dysfunction in this signaling pathway 
could exacerbate the neurodegenerative processes associated with Alzheimer's. Our experiments were performed in 
cultures of cortical neurons from 10 DIV rat embryos, which were treated with preparations enriched in oligomer Aβ 
(Aβ o, 1uM), gallein, a beta-gamma subunit blocker (5uM), SB203580, inhibitor of p38MAPK, (20uM) or vehicle. 
Subsequently, western blot assays were performed to quantify the levels of endogenous PLC- β 3 and phosphorylated 
APP and β-CTFs, observing a significant increase in these proteins in neurons treated with Aβo, which was prevented 
in those neurons that previously received gallein. Immunofluorescence studies show an increase in the PLC- β3 and 

mailto:facugalce@gmail.com


APP-P-T668 label in both soma and dendrites of neurons treated with Aβo and a decrease in the synaptophysin label, 
the latter being an indicator of synapse loss. These effects were avoided with pretreatment of the cultures with gallein 
or SB203580. These results were replicated in iPSC-derived human neurons. Together, these findings suggest that Aβ 
treatment triggers the activation of a signaling pathway involving Gβγ/PLCβ3/p38MAPK, leading to an increase in 
APP phosphorylation at Thr668 which correlates with an increase in its amyloidogenic processing and synaptic 
impairment. Clarifying the mechanisms by which the cycle of toxicity induced by Aβ is generated and its consequences 
on neurons is important to be able to find early alterations in the pathology as well as to develop therapeutic strategies 
that allow a more selective intervention in the treatment of AD.  
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Mutant p53 proteins have attracted great interest as therapeutic targets because their elimination could reduce the 
development of aggressive and metastatic tumors. P53 missense mutations are among the most frequent alterations in 
human cancer. These mutations lead to the expression of point mutant p53 proteins, which can actively collaborate 
with oncogenic processes, and showed a strong metastasis promoting effect in vivo. Targeting mutant p53 would also 
provide highly selective therapies, since mutant proteins are found exclusively in tumor cells, reducing the possibility 
of adverse effects. Moreover, the high mutation frequency of p53 would make this strategy useful in different cancer 
types, as an agnostic therapeutic approach. Comparing with their wt counterpart, p53 point mutants show a remarkable 
increased stability in tumor cells, which is crucial for its pro-oncogenic function. Through a drug repurposing strategy, 
we have previously identified a group of molecules able to induce mutant p53 degradation. We concentrated in the 
characterization of our best candidate, compound SH1, which induced mutant p53 degradation in several cancer cell 
lines, without affecting wt p53. To further characterize the effect of this compound, we analysed changes in cell 
morphology and mutant p53 subcellular localization by confocal microscopy and immunofluorescence. We found a 
marked alteration of cell morphology as well as changes in nuclear size and actin cytoskeleton. Alterations in cell cycle 
were studied by propidium iodide staining and flow cytometry. We also found an enhanced antiproliferative effect in 
cells expressing mutant p53 comparing with wtp53 cells. Basing on our previous results showing that lysosomal 
degradation is required for the degradation of mutant p53 by SH1, we analysed if an autophagic process may be 
involved. In agreement, we found that cell confluence significatively affected mutant p53 degradation induced by SH1. 
We studied if SH1 may alter the interaction with Hsp90, a chaperone that was described as a key regulator of mutant 
p53 stability. To understand if the mechanism activated by SH1 may be related to Chaperone Mediated Autophagy we 
preformed immunofluorescence experiments to analyse the expression of Lamp2A as a marker. In summary, our results 
showed that SH1 induce mutant p53 degradation through a mechanism that involves alteration of protein interactors 
related to autophagic pathways. 
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Vibrio cholerae cytolysin (VCC) belongs to the family of β-barrel pore-forming toxins playing a key role in bacterial 
pathogenesis. VCC is expressed as a pre-protoxin (proVCC) and undergoes proteolytic processing in the periplasm. 
Then, it is secreted into the extracellular environment of V. cholerae as an inactive precursor. The proteolytic removal 
of 132 residues from its N-terminal domain generates the mature, active form of VCC (mVCC). mVCC contains a 
cytolytic domain responsible for oligomerization and binding to the hydrophobic regions of eukaryotic cell lipid 
bilayers, where it forms a heptameric β-barrel pore. This conformational assembly causes cellular damage by osmotic 
shock. Our research has demonstrated that mVCC can trigger autophagy and apoptotic cell death in vivo, even at 
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picomolar doses. Additionally, VCC can evoke hallmark features of caspasedependent apoptotic cell death, even in the 
absence of its pore-forming ability. Encouraged by these results, we explored the potential of VCC for cancer therapy. 
We engineered a vector for recombinant expression and purification of proVCC in SHuffle Escherichia coli cells, a 
system optimized for disulfide bond formation and protein folding. This approach allows the expression of recombinant 
proVCC to render active mVCC by in vitro controlled proteolysis, able to exhibits cytotoxic effects against various 
tumor cell lines. Interestingly, we found that recombinant mVCC, expressed without its 132 N-terminal amino acids, 
does not harm mammalian cells when applied externally. However, it becomes cytotoxic when its mRNA coding 
sequence is introduced intracellularly via electroporation. This selective cytotoxicity offers a significant advantage in 
toxicity control, positioning mVCC as a promising candidate for targeted therapeutic strategies. Based on these results, 
we propose the design of an immunotoxin based on mVCC conjugated to a tumor-selective ligand to achieve specific 
killing of target tumor cells. This strategy holds great promise for targeted therapies, offering high specificity and 
reduced side effects while enhancing therapeutic efficacy. Overall, our findings highlight the potential of recombinant 
VCC as a powerful tool in biomedicine, especially for the development of targeted therapeutic delivery systems.  
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Top7 is a synthetic globular protein of 93 amino acids. The tridimensional structure was designed with precision at the 
atomic level with computational design. As this protein does not carry the weight of evolutionary history, due to its 
artificial construction, it can be used as a model for proteins of similar size. Although knowledge of protein folding has 
significantly developed in recent years, few studies investigate the folding mechanics of proteins at the single molecule 
level under different conditions, such as varying temperatures or stretching speeds. These studies can provide a 
complete thermodynamic characterization of the protein and reveal possible intermediate states that have not been 
previously observed. Therefore, this work aims to investigate the folding and refolding mechanics of Top7 with 
temperature variation and different stretching speeds with optical tweezers (OT). With this approach we can obtain the 
kinetic unfolding and refolding constants (ku and kr), the free energy difference of unfolding to and from the transition 
state (ΔG and ΔG‡), and the distance to the transition state (x‡). We performed the experiment doing a force ramp at 
different speeds (10 nm/s, 100 nm/s, and 1000 nm/s), and temperatures (3°, 10°, 16° and 27°C). The results show that 
the Top7 at 3°, 10°, and 16° performs unfolding at low and high forces, whereas at a high temperature (27°), the protein 
only exhibits unfolding at the high force. This could be because this protein assumes different conformations or 
structures at low temperatures compared to higher temperatures. At. The equilibrium Gibbs free energy change (ΔG) 
values of Top 7 unfolding in OT are similar to those obtained from Circular Dichroism experiments, demonstrating the 
consistency of the results obtained. Overall, our results show that Top7 is a metamorphic protein, meaning it can adopt 
different conformations under specific conditions. This study could enhance our understanding of the conformational 
transition mechanism of proteins with similar structures by using Top7 as a model, as Top7 is a well-characterized, 
engineered protein that is highly manipulable and controllable for experimental use.  
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Alterations in intracellular trafficking have been described as a common feature of several neurodegenerative diseases. 
In Parkinson’s disease and synucleinopathies, a major pathogenic factor is the accumulation of alpha synuclein (AS). 
Although the mechanisms by which this protein causes neurodegeneration are not clearly understood, there are several 
hypotheses that includes that AS may cause defects in intracellular trafficking. In this study, we synchronized the 
exocytic pathway in mammalian hippocampal neurons to investigate whether AS impacts protein trafficking. Our 
results clearly demonstrate that AS induces selective trafficking deficits in different proteins; specifically we analyzed 
p75 neurotrophin receptor (p75NTR) and transferrin receptor (TfR). AS disrupts p75NTR trafficking while TfR 
remains unaffected. Moreover, AS causes defects in p75NTR vesicle fission leading to a decrease in the size of vesicles 
transporting this receptor. These experiments were performed using both confocal and STED nanoscopy. The 
underlying mechanism appears to involve abnormal stabilization of the actin cytoskeleton, which alters Golgi apparatus 
fission and consequently vesicle structure. Notably, we managed to rescue the observed effects on trafficking and 
vesicle morphology using an active Cofilin. This research provides new insights into the mechanisms by which AS 
contributes to neurodegeneration, advancing our understanding of Parkinson's disease and synucleinopathies. 
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Pseudomonas aeruginosa (PA) is a key pathogen in acute and chronic infections. As infection progresses, PA shifts 
from an acutely virulent state to one adapted to chronic infection. This transition is driven by mutations that inactivate 
acute virulence factors (i.e., motility, pigments) and enhance traits like antibiotic resistance and biofilm growth. These 
changes occur in response to selective pressures, such as oxidative stress, during chronic infection. Identifying key 
elements in this process could lead to better antimicrobial treatments. One possible factor could be the low-fidelity 
DNA polymerase (Pol) IV, which mistakenly incorporates oxidized nucleotides leading to mutagenesis. 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 β clamp, which localizes Pol IV to sites of DNA synthesis. In the present work, we evaluated 
the involvement of Pol IV in the phenotypic and genomic PA evolution under oxidative damage. With this aim, we 
analyzed a mutT deficient strain (T), which accumulates high levels of oxidized nucleotides and a mutT mutSβ (Tβ) 
strain, where MutS does not avoid Pol IV mutagenesis. It was also included the Pol IV-deficient strains mutT dinB (TD) 
and mutT mutSβdinB (TβD). 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. 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 
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. We analyzed mutations and the traits involved in the adaptation of PA to the CF lung among the evolved 
MA lines compared to their ancestor. Tβ MA lines showed increased mutations in cellular pathways involved in the 
acute to chronic switch of PA infection. An important proportion of Tβ MA lines showed a lower production of 
pyocyanin and pyoverdine pigments, decreased flagellar mobility and augmented ability to grow in biofilms. Moreover, 
these clones exhibited a higher fitness compared to the ancestral strain. These features were not evidenced in the MA 
lines derived from T, TD and TDβ. The evolved clones from these genetic backgrounds showed a hyperpigmented 
phenotype and did not display major changes in motility, biofilm growth and fitness. In conclusion, our work reveals 
that Pol IV activity and its regulation by MutS might play an important role in the acquisition of phenotypes involved 
in the acute-chronic switch of PA, an adaptation that does not result in loss of fitness. 
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Chronic infection of the airways in cystic fibrosis (CF) patients by the opportunistic pathogen Pseudomonas aeruginosa 
(PA) is a major contributor to morbidity and mortality in CF patients. Prolonged infections lead to the adaptation of PA 
to the specific conditions of the CF lung environment, as well as significant diversification of the pathogen into 
phenotypically and genetically distinct strains that can persist within a patient for years. This adaptive process is 
characterized by a loss of acute virulence factors such as motility appendages, proteases and pigments, while enhancing 
traits associated with chronic infection such as antibiotic resistance and growth in biofilms. PA undergoes these 
evolutionary changes in response to selective pressures, including the highly oxidative environment encountered during 
the chronic infection process. Here, we investigated if the mutagenic DNA polymerase (Pol) IV could be an important 
factor for adaptation to the stressful conditions found in the CF lung. With this aim, we examined a mutT deficient 
strain (T), where prevention of nucleotide oxidation is impaired and Pol IV can mistakenly incorporate oxodGTP into 
DNA, and a mutT mutSβ (Tβ) strain, where the repair MutS factor does not prevent Pol IV mutagenesis. Additionally, 
we included the Pol IV-deficient strains mutT dinB (TD) and mutT mutSβ dinB (TβD). Twelve independent cultures of 
each PA strain were evolved for 30 days in a complex synthetic CF medium (SCFM), which simulates the nutritional 
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composition of the CF sputum, supplemented with the major protein component of mucus, mucin. Under these stressful 
conditions, we observed a marked trait evolution for Tβ populations, including a reduction in pyoverdine and 
pyocyanine production. Also, a decrease in swimming motility and an increase in biofilm production, which correlates 
with the presence of small colonies variants. In addition, these populations showed an increased ability to grow in 
SCFM. Conversely, populations derived from T, TD and TDβ did not displayed these phenotypic changes. These 
populations exhibited a decreased ability to develop biofilms compared to the evolved Tβ populations. Furthermore, a 
broad range of colony morphologies arose from populations derived from T, TD and TDβ, which almost did not 
included small colony variants, unlike what was observed in the evolution for Tβ populations. We are extending our 
analysis to other central phenotypes in the PA adaptation as well as performing the whole genome sequencing of 
evolved populations to evaluate the mutational events driving these phenotypic changes. To sum up, our data indicates 
that Pol IV might be a key player in the adaptation of PA to the CF environment and this factor could be used as a 
target for designing anti-evolution drugs. 
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Trypanosoma cruzi has a complex life cycle that alternates between an invertebrate vector (reduviid bug) and vertebrate 
hosts. During these transitions, it is exposed to abrupt environmental changes. Accompanying these changes, the 
parasite differentiates into three well-defined stages: epimastigote, the extracellular and replicative form found in the 
insect vector; trypomastigote, the infective non-replicative form; and amastigote, the intracellular replicative form. This 
alternation of stages and organisms involves changes in gene expression patterns, primarily modulated post-
transcriptionally but also by epigenetic regulation via post-translational modifications of histones. Among histone-
modifying factors studied in other organisms is the SET family of methyltransferases. In this work, we focus on the 
study of the hypothetical methyltransferases TcSET20 and TcSET23 due to their conserved domains compared to 
prototypical SETs. Using T. cruzi CL Brener strain (DTU VI), we confirmed their expression in the three life cycle 
stages at the messenger RNA (mRNA) level through RT-PCR. Additionally, we observed two trans-splicing isoforms 
in the TcSET23 mRNA that affect the length of its 5’-UTR, where the longer isoform appears to have a higher 
expression level than the shorter one in epimastigote forms. Besides, we observed that when the two proteins fused to 
GFP are overexpressed in Dm28c strain (DTU I) they show cytoplasmatic localization, and each overexpression seems 
to enrich the population of cells in the G2/M phase of the cell cycle with respect to overexpression of GFP alone, as 
seen by flow cytometry. Particularly, overexpression of TcSET20 presents highly localized fluorescence in the posterior 
region of the cell, and sometimes in front of the kinetoplast as well. Currently, we are evaluating whether the subcellular 
localization of the proteins changes in response to different types of stresses, as well as the possible effects of each 
overexpression in metacyclogenesis or infectivity. Moreover, we are extending the quantitative RT-PCR studies to the 
three life stages. Given the significant structural difference that the TcSETs harbor outside their catalytic domains when 
compared to SET proteins from the host cell, they could be potential targets for new trypanocidal drugs. 
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Chlamydia trachomatis (CT) is the leading cause of bacterial sexually transmitted infections worldwide. As an obligate 
intracellular pathogen, CT propagates by alternating between two developmental forms within a bacteria-induced 
vacuole or "inclusion" in host cells: the infectious elementary bodies and the replicative but non-infectious reticulate 
bodies. Pleomorphic membrane proteins (Pmps) are a Chlamydia-specific family of proteins with proposed roles in 
antigenic variation and adherence. CT encodes 9 Pmps (PmpA to I), however, their functions remain poorly understood 
due to difficulties in genetic manipulation of these fastidious bacteria. Previous studies from our laboratory identified 
that PmpC is required for the reactivation of CT from a persistent state induced by IFN-gamma and penicillin. 
Strikingly, we also found that loss of PmpC resulted in aggregation of CT within the inclusion. In this work, we took 
advantage of a CT L2 pmpC::GII (PmpC null) strain to analyse the impact of PmpC deletion on the distribution and 
dynamic properties of CT within human-derived epithelial cells. To address this, we carried out infections and co-
infections of HeLa cells with CT strains L2 wt (parental control) and L2 pmpC::GII and measured variables related to 
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bacterial cell distribution and dynamics using confocal microscopy and super-resolution video microscopy imaging. 
Additionally, infectious progeny generation and secretion of PmpC into the inclusions were evaluated. 74% of L2 
pmpC::GII inclusions exhibited bacterial aggregates. Analysis of bacterial distribution showed that while L2 wt 
occupied almost all the inclusion area (96%), L2 pmpC::GII only occupied 64% of the available area (p<0.0001). 
Additionally, super-resolution microscopy imaging revealed that L2 pmpC::GII displayed a noticeable alteration in its 
dynamic behavior characterized by a 53% decrease in total distance traveled and 36% decrease in average velocity 
compared to L2 wt (p<0.0001). Interestingly, the co-existence of L2 wt and L2 pmpC::GII within the same inclusion 
did not rescue the aggregated phenotype and altered dynamic properties of the latter, despite of the presence of PmpC 
secreted into the inclusion lumen. Importantly, lack of PmpC did not impair infectious progeny generation. These 
results indicate that PmpC is required to prevent aggregation and support the normal distribution and dynamics of CT 
within host cells. Given the inability of L2 wt and the presence of PmpC within the inclusion to rescue the altered 
phenotype of L2 pmpC::GII, we propose that repulsion forces, likely mediated by homotypic PmpC-PmpC interactions 
operating at the bacterial cell level, are involved. The biological consequences of PmpC loss in-vivo are still unclear 
and warrant further investigation. 
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Levilactobacillus brevis CRL 2013, a plant-derived lactic acid bacterium (LAB) with immunomodulatory properties, 
has emerged as an efficient producer of γ-aminobutyric acid (GABA). During fermentation, these bacteria are exposed 
to various stresses, such as high acidity, temperature fluctuations, ethanol, and growth-inhibitory compounds. Survival 
under these conditions depends on maintaining membrane lipid homeostasis and adjusting lipid composition to adapt 
to different environments. L. brevis utilizes sugars through the phosphoketolase pathway. When hexoses are present, 
lactic acid, acetate, and ethanol are generated as end products; however, with pentoses as the carbon source, no ethanol 
is produced. Fermentation in a complex medium with xylose (a pentose) compared to glucose showed a higher growth 
rate but lower GABA production. This reduction in GABA production was partially mitigated by adding ethanol to the 
culture medium. The aim of this study was to evaluate the effect of ethanol addition on growth, GABA production, and 
the expression of proteins involved in the cellular metabolism of L. brevis cultured in a chemically defined medium 
(CDM) supplemented with yeast extract and xylose (CDM-X) as a carbon source. The addition of ethanol to the CDM-
X medium significantly increased the growth rate, final optical density, and GABA production. Proteomic analysis of 
strains grown in the presence of ethanol, compared to those grown in CDM-X medium alone, revealed the 
overexpression of GadB, an enzyme involved in GABA synthesis, as well as proteins involved in fatty acid biosynthesis 
(FABII). Notably, the proteins involved in FAB initiation (FabD, AccB, AccC, AccD, and AccA) and elongation (FabF, 
FabG, FabH, FabI, and FabZ) were overexpressed, along with the regulatory protein FabT and the Acyl-Carrier Protein 
(Acp). Biochemical analysis of the fatty acid composition of the membrane showed significant changes in the presence 
of ethanol. These results demonstrate that the addition of ethanol (0.25%) to the culture medium containing pentoses 
improves growth, enhances GABA production, alters the lipid profile, and leads to the overexpression of proteins 
involved in FABII. Ongoing research is focused on elucidating the relationship between ethanol addition and the 
production of specific metabolites, such as GABA. 
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Biofilms are communities formed by bacteria embedding themselves in an extracellular matrix (ECM) composed of 
polymeric fibers. Due to their antibiotic tolerance, biofilms contribute to the persistence of infections, such as urinary 
tract infections caused by Escherichia coli. The ECM is considered a key factor enabling bacteria to protect themselves 
from external threats, including antibiotics, and is consequently a primary target for strategies aimed at inhibiting 
biofilm formation.  
In E. coli, the biofilm ECM primarily consists of curli, amyloid protein fibers, and the exopolysaccharide 
phosphoethanolamine (fEtN)-cellulose, which forms fibers or sheets. E. coli regulates the coproduction of these 
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components, essential for biofilm development, through the transcriptional factor CsgD. CsgD activates the 
transcription of the csgBAC operon, encoding the CsgA and CsgB subunits that form curli fibers, and indirectly controls 
fEtN-cellulose synthesis by promoting the expression of the diguanylate cyclase DgcC. This enzyme produces the 
second messenger c-di-GMP, which allosterically activates the synthesis of the exopolysaccharide.  
In experiments combining microbial interactions with in situ differential staining of curli and fEtN-cellulose in agar-
grown macrocolony biofilms, aimed at identifying anti-ECM compounds, we discovered that Bacillus subtilis inhibits 
the production of curli amyloid fibers. Further genetic and biochemical analyses revealed that this inhibition is mediated 
by the poliketide metabolite bacillaene, which blocks the polymerization of CsgB and CsgA into amyloid fibers.   
Interestingly, our analysis also showed that B. subtilis, specifically bacillaene, not only does not inhibit the production 
of fEtN-cellulose in E. coli macrocolonies but actually stimulates its synthesis. Notably, this bacillaene-induced 
stimulation of fEtN-cellulose synthesis occurs independently of the CsgD/DgcC regulatory pathway. Our current results 
suggest that this stimulation is due to changes in the availability of a phosphodiesterase and the action of an alternative 
diguanylate cyclase to DgcC, which appears to provide the necessary amount of c-diGMP—likely in a localized 
manner—to activate fEtN-cellulose synthesis.   
In summary, B. subtilis inhibits amyloid curli, the primary ECM component in E. coli biofilms, through bacillaene. 
This same metabolite stimulates the synthesis of fEtN-cellulose, the second ECM component, via an alternative 
pathway to the conventional CsgD/DgcC pathway. We believe this response is a defensive strategy by E. coli to 
strengthen its protective ECM in response to B. subtilis attack. The use of a different pathway suggests an additional 
emergency mechanism allowing the bacteria to reinforce the ECM, especially when curli is inhibited.  
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Saccharomyces cerevisiae demonstrates a remarkable ability to adapt to extreme environments, including 
physicochemical conditions commonly found in the winemaking industry (e.g., high osmolarity of musts, elevated 
ethanol concentrations, low pH). The addition of SO₂ (sulfite, SO₃²⁻) to grape musts has led to the selection of sulfite-
tolerant strains valuable in oenology. Many of these strains exhibit chromosomal rearrangements, including 
translocations between chromosomes VIII and XVI, XV and XVI, and/or an inversion on chromosome XVI, which are 
thought to influence the expression of the SSU1 gene, encoding a transmembrane sulfite pump. Using PCR with primers 
flanking the breakpoints of these chromosomal alterations, we identified their presence in a large collection of industrial 
and native strains isolated from local vineyards in Argentina. Additionally, continuing our study of the biochemical 
mechanism(s) underlying sulfite tolerance in S. cerevisiae, we explored the potential cross-tolerance of these strains to 
selenite (SeO₃²⁻), an anion that partially shares the sulfur metabolic pathway in yeast. Using spot-plating assays and 
growth measurements in media supplemented with either sulfite or selenite, we found that chromosomal aberrations 
affecting SSU1 also confer selenite tolerance. We also investigated whether hypothetical altered cellular levels of 
acetaldehyde, an intermediate metabolite of alcoholic fermentation produced by pyruvate decarboxylase (PDC), 
contribute to both tolerance phenotypes. In these studies, we used spot-plating and growth measurements assays to 
assess the levels of sulfite and selenite resistance in S. cerevisiae strains carrying mutations in the PDC1, PDC5, and/or 
PDC6 genes. Our results indicate that SSU1-associated chromosomal aberrations confer tolerance to both sulfite and 
selenite, and that this phenotype seems to depend on proper activity of the alcoholic fermentation pathway.  
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Pseudomonas aeruginosa (PA) is a versatile bacterium that can thrive in diverse environments, such as soil, water, and 
even hospital settings. It is an opportunistic pathogen of concern for individuals with compromised immune systems 
like Cystic Fibrosis (CF) patients. During lung infections, PA transitions from an acute virulent pathogen to a chronic 
infection-adapted one through inactivating mutations that switch off acute virulence factors (i.e., pigments like 



pyoverdine) and enhance traits linked to chronic infection. This adaptive process responds to selective forces such as 
the highly oxidative environment in the CF lung. Identifying key players involved in this adaptation may aid in 
designing better antimicrobial treatments. In this study, we analyzed single-nucleotide polymorphisms (SNPs) in 411 
human infection isolates (including 59 from CF patients) and 58 environmental habitat isolates of PA. Compared to the 
PAO1 reference genome, clinical and environmental isolates showed 591,087 and 467,429 SNPs, respectively, across 
the PA 6.4Mbp genome. Investigating SNP distribution revealed a uniform pattern of transition and transversion SNPs 
across environmental samples while clinical isolates displayed notably higher density of transversions specifically in 
the region between 2.50-2.75 Mbp. CF isolates exhibited even higher density levels (4.5-fold) than general clinical 
isolates in this hotspot of diversification, which includes the genes for the synthesis and uptake of pyoverdine. Further 
analysis focused on the identified 1378 A to C, a mutation associated with oxidative damage, within these genes. It was 
found that 56% of SNPs occurred at sites with adjacent 5՚G and/or 3՚C sequences. Notably enriched at codons encoding 
Glu (GAG and GAA), Asp (GAT and GAC), Ser (TCG, TCC, TCA, TCT), these mutations often resulted in the highly 
inactivating Ala substitution (30%). Overall, our findings reveal a mutational signature within the pyoverdine genes 
from clinical isolates, similar to the one our laboratory previously characterized for the low-fidelity DNA Polymerase 
IV, suggesting its potential role in adaptive mutation processes.  
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Humicolopsis cephalosporioides is a soil fungus associated with Nothofagus forests in Patagonia (South America). 
This fungus has been described as able to degrade several lignocellulose-related substrates, suggesting a saprotrophic 
role in the life cycle of Nothofagus ectomycorrhizae, as well as in nutrients cycling, soil development and aggregation. 
However, as far as we know, there is not data about its role in P movement and availability in the rhizosphere soil, nor 
its effect on plant growth. Therefore, we initially analyzed the capacity of three isolates of this fungus (LPSC 1155, 
LPSC 1157 and LPSC 1159, which were isolated from soil particles from Nothofagus forests with different 
management practices) to solubilize different inorganic P sources (including ones varying the amount of Ca atoms per 
molecule) under different culture conditions (agar and liquid media). We also evaluated their ability to synthesize and 
release organic acids, which contribute to increase P availability. We also evaluated the ability of the fungi to mineralize 
lecithin as a model compound containing organic P on liquid medium and to synthetize enzymes with acid and alkaline 
phosphatase activity. Although a differential behavior of each strain in growth and phosphate-solubilization halo was 
found on an agar medium containing different inorganic P forms, the ratio between the phosphate-solubilizing halo and 
colony diameter was mostly higher when the fungi grew on a medium containing monocalcium phosphate. However, 
the levels of specific organic acids liberated by the fungi, such as ascorbic, citric and malic ones were higher in a 
medium containing tricalcium phosphate. These results suggest that chemical nature of the P source and the main 
organic acids released in the environment might modulate differentially the ability of specific isolates of Humicolopsis 
cephalosporioides to mobilize this nutrient. This might be key for selecting promising isolates for increasing the P 
availability in rhizosphere soil, highlighting its role in P cycling.  
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Walnut (Juglans regia L.) is the most important nut crop in Argentina, with a cultivated area of about sixteen thousand 
hectares. The quality and safety of walnut production can be affected by phytopathogenic bacteria and/or mycotoxin-
producing fungi. This study sought to explore the incidence of such microorganisms in a walnut plantation in Belén, a 
department in the province of Catamarca. Fallen fruit showed stylar end necrosis that extended towards the inner tissues 
and reached the kernel. These symptoms were consistent with those described for brown apical necrosis (BAN). Ten 
symptomatic fruits from each orchard in the plantation were disinfected with sodium hypochlorite (1% v/v) for 2 min 
and rinsed with sterile distilled water. Small pieces of affected tissue were excised and plated on potato dextrose agar 
(PDA) supplemented with streptomycin (200 mg/l). After 7 days, fungal species were isolated and identified on the 
basis of conidial morphology and through molecular techniques. The DNA of a selected strain named H1 was extracted, 
and internal transcribed spacer (ITS) regions were amplified and sequenced. A BLAST analysis of the isolate’s 
nucleotide sequences indicated a 97-100% similarity with reference sequences of Alternaria alternata in GenBank. Its 
pathogenicity was studied by inoculating a 10-μl droplet of a conidial suspension (1 × 106 conidia/ml) on the stigmatic 
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end of walnuts. All the inoculated fruits developed apical necrosis. To validate Koch’s postulates, symptomatic tissue 
from the inoculated fruits was plated on PDA, and H1 was successfully reisolated. A Gram-negative bacterial strain 
was also isolated and named XVM1. It was characterized at the morphological and biochemical level, and identified 
as a Pantoea sp. through 16S rDNA gene sequencing and fatty acid profiling (FAMEs). These results were corroborated 
by MALDI-TOF MS. As with H1, walnut fruits inoculated with this bacterial strain developed characteristic BAN 
symptoms. To further complement all these findings, walnut-associated mycoflora was studied in the same region. 
Sixty-one percent of the isolated strains were identified as potential mycotoxin producers, with a high incidence of the 
genera Aspergillus, Alternaria, and Penicillium. Although species belonging to Aspergillus section Flavi were the most 
frequently isolated, low levels of aflatoxins were detected (4.4 ng/g for AFB1). The presence of BAN and aflatoxins in 
a commercial walnut plantation in Argentina suggests a need for improved phytosanitary control programs. 
Nevertheless, given the limited scope of the data presented here, epidemiological studies should be conducted to better 
understand the impact of the disease on walnut production in Argentina. 
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The mal de Río Cuarto virus (MRCV, Fijivirus, Spinareoviridae) causes an important maize disease in Argentina. 
Fijiviruses replicate and package their segmented dsRNA genomes within viral factories in a process involving RNA-
RNA and RNA-protein interactions. Our previous work showed that the viral non-structural protein P9-1 is the major 
component of MRCV viroplasms and gives rise to dimers that multimerize into doughnut-shaped decamers and 
dodecamers through the protein 24 C-terminal residues (C-arm). Although both P9-1 and P9-1∆C-arm catalyzed ATP 
with similar activities, an RNA-stimulated ATPase activity was only detected in the full-length protein, indicating a C-
arm-mediated interaction between the ATP catalytic site and the allosteric RNA binding sites in the (do)decameric 
assemblies. Here, we deepened into P9-1 functional characterization. Using a classical biochemical approach, we 
established that P9-1 can hydrolyze GTP and ATP. In addition, we found out that both P9-1 and P9-1∆C-arm have 
RNA chaperone activities since they unwind a HEX-labeled ssRNA with a known secondary structure. P9-1 RNA 
chaperone activity may facilitate sequence-specific, intersegment RNA–RNA interactions to ensure robust assembly 
of complete viral genomes. Overall, our findings suggest that P9-1 is directly involved in key viral processes, such as 
genome replication and RNA packaging, making it a potential target for therapeutic intervention. Future work will 
address the regulation of P9-1 activities.  
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Foodborne diseases are among the most prevalent health problems worldwide. In this regard, Salmonella enterica is 
one of the most significant pathogens of both humans and animals, that causes infections ranging from self-limited 
gastroenteritis to severe invasive illness in susceptible hosts. Like other bacterial pathogens, its interactions with hosts 
are influenced by transition metals, especially copper (Cu). Cu-sensitive Salmonella mutants show reduced survival in 
macrophages compared with the wild-type strain. Many of the Cu-distribution proteins and cuproproteins reside in the 
pathogen´s cell envelope. The Salmonella scsABCD operon, absent in Escherichia coli but present in other 
enteropathogens, contributes to both Cu and redox stress tolerance. ScsB, ScsC and ScsD carry putative Cu-binding 
motifs in their periplasmic thioredoxin-like domains, while ScsA carries a peroxidase motif in its periplasmic domain. 
Our aim in this work is to delve deeper into the role of the Scs system in maintaining the envelope copper/redox 
homeostasis in Salmonella. Regarding the importance of periplasmic copper homeostasis for Salmonella virulence, we 
tested the intracellular survival of both WT and a scsABCD deleted mutant in macrophages invasion assay, both in the 
presence and absence of copper. We were able to determine that the removal of the whole locus ScsABCD is important 
for survival inside macrophages in the presence of 100µM CuSO4. We assessed the intracellular copper levels of the 
scsABCD deleted mutant in Salmonella as well as the CpxR/A two-component system that controls scsABCD 
transcription. Our data show that, while mutation on the CpxR/A regulatory system leads to reduced intracellular Cu 
levels both in the presence and absence of external Cu, deletion of the scsABCD locus had little or no effect on 
intracellular Cu levels. To verify this system´s expression under copper treatment, we conducted transcriptional analysis 
of the scs locus by qPCR and generated a transcriptional reporter fusing gfp to the scs promoter. Copper induction was 
confirmed in the WT strain, both in rich and minimal media. Preliminary results for redox stress response are also 
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depicted in this work, indicative of a role of the Scs system in managing redox stress. These results shed light on the 
role of the ScsABCD system in the metal/redox homeostasis of the S. enterica envelope. 
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Clustered regularly interspaced short palindromic repeats (CRISPR) loci consist of short (25- to 40-bp) direct repeats 
(DR) that are highly conserved within a given CRISPR array, interspaced by various sequences of similar size, called 
spacers, which are derived from foreign genetic elements. In Streptococcus agalactiae, a bacterium implicated in 
colonization and severe infections in humans (mainly newborns), two CRISPR-Cas systems have been identified: a 
type II-A system associated with the CRISPR1 locus (ubiquitous), and a type I-C system associated with the CRISPR2 
locus (only found in ~20% of the strains). CRISPR array diversity has been successfully used for the genotyping of 
numerous bacterial species for epidemiological purposes. We studied the loci CRISPR1 from 26 S. agalactiae isolates 
associated with life-threatening newborn infections and compared them to traditional typing methods such as multilocus 
sequence typing (MLST). We found that the number of arrays showed significant variations among the 26 analyzed 
strains, with an average of 11 spacers per array, with a minimum of 2 (in 4 strains of CC17-ST17), and a maximum of 
19 spacers in two isolates (CC452-ST24 and CC23-ST144, one strain each). Moreover, the number of spacers within 
the CRISPR array varied according to the clonal complex. For strains belonging to CC17, an average of 4.1 spacers per 
strain was observed, while for strains of CC23 it was 14. This difference could indicate the age of these clones, with 
CC17 being more recent since it emerged from its non-pathogenic ancestor. Investigation of CRISPR1 spacer diversity 
across this S. agalactiae strains identified 21 unique spacer arrangements, indicating that the high polymorphism of 
CRISPR1 spacers in both sequence and number provides a higher strain discrimination capacity than other subtyping 
techniques such as MLST, which separates these same strains into only 9 distinctive STs and 5 different CC. We suggest 
that the composition and variety of the CRISPR1 array mirror the evolutionary processes that shape population 
structure, making the sequencing of this locus a valuable resource for phylogenetic research. 
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Streptococcus pneumoniae is a major human pathogen that particularly affects young children and the elderly. It is 
associated with common diseases, including otitis media, and sinusitis, but also with severe infections such as 
pneumonia and meningitis. Throughout the infection process, S. pneumoniae encounters fluctuating levels of oxygen 
and reactive oxygen species (ROS) within the host environment. Understanding the mechanisms by which this 
bacterium neutralizes ROS is crucial for identifying potential targets for new therapeutic interventions against 
pneumococcal diseases. GpoA is a glutathione peroxidase underexplored in bacterial species. GpoA plays a role in 
oxidative stress defense, protecting Listeria monocytogenes and Streptococcus pyogenes from the harmful effects of 
peroxides. However, its function in S. pneumoniae remains unknown. 
To characterize its function, we have previously constructed a ∆gpoA mutant and demonstrated its sensitivity to 
peroxide and reduced intracellular survival, findings that highlight the relevance of GpoA in oxidative stress defense. 
Here, we focused on further characterizing this enzyme, and we cloned the gpoA gene into the pET-15b plasmid to 
overexpress this protein. GpoA was then purified using nickel NTA resin, and we confirmed its glutathione-dependent 
peroxidase activity. In addition, we revealed by real-time PCR assays that the expression of gpoA is upregulated in 
response to oxidative stress, reinforcing its potential role in pneumococcal defense mechanisms.  
On the other hand, we have reported that the fluoroquinolone persistence is dependent on the oxidative stress response 
in S. pneumoniae. Here, we showed that the ∆gpoA mutant exhibited increased susceptibility to levofloxacin, not only 
in vitro but also during infection of host cells, such as pneumocytes and macrophages.  
Altogether, these findings confirm the contribution of GpoA in the oxidative stress response of S. pneumoniae to survive 
in host cells. Notably, these results also suggest that GpoA is involved in the mechanism of persistence to levofloxacin, 
a fluoroquinolone commonly used to treat pneumococcal infections. These findings shed light on the role of GpoA as 
a potential target for therapeutic intervention against pneumococcal infections. 
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FOR THE CONTROL OF PHYTOPATHOGENS 
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Biological control by antagonistic microorganisms is an effective and environmentally friendly approach for 
postharvest disease management. In this study, potentially lactic acid bacteria were isolated from walnut trees and 
characterized in terms of their beneficial properties. The aim was to evaluate the activity of the isolated lactic acid 
bacteria against plant pathogens such as Xanthomonas spp., Pectobacterium spp., and Pseudomonas spp. Samples were 
obtained from the surface of fruits, leaves and branches with a swab embedded in selective MRS broth, and used to 
prepare thirteen suspensions in the same medium. Forty-one isolates, corresponding to suspensions made with leaf and 
fruit samples, were selected and subjected to a preliminary microscopic and biochemical evaluation. Ten of these 
isolates were Gram-positive, immotile, negative for catalase, nitrate and indole, and were classified as lactic acid 
bacteria. Their activity against phytopathogenic bacteria X. pv. juglandis (ID: LJC10642 and LJC10615), X. campestris 
X147, P. carotovorum FCS2, and P. syringae DC3000 was assessed through the cross-streak method. The inhibition 
zones ranged between 0.6 and 2.1 cm, and the percentages of inhibition between 64.81 and 71.70%. Among these 
potential probiotic isolates, a particularly effective isolate named WF5 was identified as Enterococcus durans through 
MALDI-TOF mass spectrometry and MIDI Sherlock protocol. Its beneficial characteristics were then analyzed, 
including acid resistance, hydrophobicity, autoaggregation, and coaggregation. When its biocontrol abilities were 
assessed, it strongly inhibited phytopathogen growth. Scanning electron microscopy revealed a typical coccal 
ultrastructure and the formation of characteristic autoaggregates. The findings indicate that the antibacterial and 
beneficial properties of E. durans WF5 make it a promising candidate for the biocontrol of phytopathogens. Further 
research will be carried out to determine the biocontrol potential of other bacteria isolated from walnut trees. 
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In recent years, there has been a significant increase in the identification and characterization of Trichoderma 
peptides/proteins. The unique properties of these peptides/proteins allow them to act efficiently against a wide range 
of phytopathogens, offering a sustainable alternative to traditional chemical pesticides. To harness the properties of 
peptides/proteins, the research aims to explore bioactive peptides derived from Trichoderma's secretome, emphasizing 
their applicability in agronomic settings. Aiming to assess the differential expression of proteins in response to the 
simultaneous cultivation of Trichoderma's (Pista 9 strain) and F. oxysporum, a liquid culture was prepared by adding 
100 µL of 107 conidia/mL in flasks with 100 mL of medium. To establish controls, Pista 9 and F. oxysporum were 
cultivated independently (positive control), and as a negative control, heat-inactivated F. oxysporum. As a test, Pista 9 
was grown in the presence of the positive and negative control of F. oxysporum. The cultures were incubated at 28 °C 
for 7 days at 180 rpm. The solutions were then filtered, and ammonium sulfate 0–85% saturation was added. The 
extraction process was accompanied by electrophoresis. The ability of the extracts to inhibit F. oxysporum was tested, 
investigating the in vitro antagonistic effects of Pista 9. Additionally, the effect of Pista 9 total extracts on the growth 
of F. oxysporum was evaluated by incubating the pathogen with 300 μg/mL of the extract. The electrophoresis revealed 
that extract obtained from the liquid culture from Pista 9 presented majority protein bands, with a low molecular mass 
ranging from 10-75 kDa. In vitro antagonistic demonstrated that Pista 9 was capable of inhibiting 52.8% of the F. 
oxysporum, occupying the entire medium surface. The extract from Pista 9 was able to inhibit 74.86% growth of F. 
oxysporum and morphological changes such as hyper-branching were observed suggesting the extract could be acting 
on the pathogen's intracellular membranes. The findings from this study suggest that peptides derived from Pista 9 can 
serve as promising molecules for microbial control, offering a valuable tool for sustainable pest management solutions. 
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Shotgun metagenomics enables a comprehensive analysis of genomic DNA sequences obtained via high-throughput 
next-generation sequencing (NGS). This approach allows for the evaluation of not only the complete taxonomic 
structure but also the functional potential of microbial communities. The goal of this study was to thoroughly assess 
the metabolic capabilities of microbial communities present in DNA samples extracted from four compost bedding 
systems. To achieve this, Clusters of Orthologous Groups (COG) assignments were used to predict and classify 
potential functions of unique sequences based on homology with orthologous sequences. We utilized the KEGG Ghost 
Koala platform, and from the assigned KOs (KEGG Orthology), the Reconstruct tool was employed to link KO 
annotation data to KEGG pathway maps, hierarchies, BRITE tables, and KEGG modules. General functional 
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comparison based on COG categories showed a high degree of uniformity between the metagenomes of samples C1, 
C2, and C4. However, the C3 metagenome exhibited a higher abundance of genes associated with COG classes related 
to carbohydrate and amino acid metabolism, energy production, and conversion. In total, 11,019 unique COGs were 
identified, distributed across 24 different categories in all samples. Notably, the most abundant COG category was 
"function unknown," followed by those related to amino acid transport and metabolism, energy production and 
conversion, replication, recombination, and repair, translation, ribosomal structure, and biogenesis, carbohydrate and 
inorganic ion transport and metabolism, cell wall/membrane/envelope biogenesis, transcription, post-translational 
modification, protein turnover and chaperones, defense mechanisms, secretion and intracellular trafficking, and 
nucleotide metabolism. In contrast, COG categories related to cytoskeleton, nuclear structure, chromatin structure 
dynamics, RNA processing and modification, and extracellular structure had lower abundances across the samples. The 
functional analysis revealed that the compost samples shared a high degree of metabolic similarity, except for sample 
C3, which exhibited a greater abundance of genes related to energy production and metabolism. This highlights the 
potential variability in microbial community functions across different compost bedding systems, suggesting that 
specific environmental factors may influence the functional capabilities of these communities. 
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Mannhemia haemolytica is a Gram-negative respiratory pathogen frequently isolated from feedlots. It commonly 
resides in the upper respiratory tract (oropharynx and tonsils), where it forms biofilm. Upon cattle transportation to 
feedlots, stressors such as transport, diet changes, crowding and coinfections, biofilms are dispersed and infiltrate the 
lower respiratory tract, producing bovine respiratory disease (BRD). BRD results in weight loss and calf mortality, 
causing significant economic losses for the national livestock industry. In previous work, we extracted proteins from a 
local strain of M. haemolytica Oliden (MhO), grown under two conditions: biofilm and planktonic. Based on differential 
expression between these conditions, we selected six genes that were up-regulated in biofilm and constructed mutants 
by site-specific insertion. We characterized macrocolonies of the MhO WT strain and the mutants in BHI medium 
supplemented with Congo Red as a preliminary screening. The strains showing differences were the mutant in an 
adhesin similar to a protein from Haemophilus influenzae (hap) and the mutant in the transcriptional regulator oxyR. 
We quantified exopolysaccharides, a key component of biofilm, using an anthrone assay but did not observe significant 
differences. Finally, a survival assay was performed, using Caenorhabditis elegans as an infection model. The death 
curves showed significant differences between the control strain of Escherichia coli OP50 with MhO, as well as the 
hap mutant, but not between MhO and the mutant. In summary, we analyzed the role of three virulence factors identified 
in the proteomic analysis of biofilm formation. We identified two mutants that exhibit phenotypic differences when 
grown as macrocolonies on Congo Red medium. We quantified biofilm components and conducted in vivo infection 
assays, but observed no significant differences compared to the WT strain. Moving forward, we will continue 
investigating other phenotypes to better understand the role of these proteins in the structure of M. haemolytica biofilm. 
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Biofilm formation plays a crucial role in microbial persistence and resistance to treatments. This study combines Fourier 
Transform Infrared Spectroscopy (FT-IR) and Scanning Electron Microscopy (SEM) to characterize both the 
biochemical composition and structural features of biofilms formed by Streptococcus uberis strains (SU23, SU50, 
SU150, SU216) at 24, 48, and 72 hours. The spectra were obtained in the range of 600-4000 cm^-1 using KBr pellets, 
and the differences in biochemical composition were analyzed by comparing the biofilm spectra with those of 
planktonic cultures. Biofilms formed on glass slides were examined using SEM after fixation, dehydration, and critical 
point drying. Samples were analyzed with SEM-EDS and gold-sputtered for three-dimensional morphology 
assessment. FT-IR spectra revealed significant biochemical differences among the strains in terms of the production 
and accumulation of key biochemical compounds, such as proteins, lipids, and polysaccharides. SU23 exhibited a 
progressive increase in peak intensities associated with proteins and lipids, particularly at 72 hours. SU50 showed a 
similar profile with lower lipid accumulation, while SU150 displayed marked changes in protein composition. SU216 



was distinguished by a higher production of polysaccharides, as indicated by peaks in the 1000-1200 cm^-1 region. 
Parallel SEM analysis revealed the highest number of dividing cells at 48 hours, accompanied by a transparent halo 
around each cell, corresponding to extracellular polysaccharides. At 72 hours, the number and size of dividing cells 
significantly decreased, and cellular morphology became non-homogeneous. Additionally, three-dimensional SEM 
imaging at 48 hours showed the presence of bacterial aggregates forming multicellular clusters, along with dark cavities 
and potential water channels traversing the biofilm substrate. These findings suggest that biofilm formation and 
maturation in S. uberis are strain-specific and time-dependent, which could influence treatment resistance. The 
combination of FT-IR and SEM provides a comprehensive view of the biochemical and structural differences in these 
biofilms, offering new insights into the mechanisms of biofilm formation in S. uberis strains over time. 
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Bordetella bronchiseptica is a Gram-negative coccobacillus that can infect a wide range of mammalian hosts. Bacteria 
of the Bordetellae genus are capable of forming biofilm-like structures both in vitro and in vivo, which contributes to 
the colonization of the respiratory tract. Among the factors involved in regulating biofilm formation by B. 
bronchiseptica, the second messenger c-di-GMP plays a central role. Low intracellular levels of this messenger are 
associated with a motile, planktonic lifestyle, whereas high concentrations promote a sessile, biofilm-forming lifestyle. 
These levels are controlled by diguanylate cyclases and phosphodiesterases, which synthesize and degrade c-di-GMP, 
respectively. 
To study how c-di-GMP-mediated polysaccharide production is regulated in B. bronchiseptica, we developed a 
macrocolony formation assay based on the methodology from Serra et al in Escherichia coli. This assay serves as a 
model to study the extracellular matrix, since macrocolonies form different shapes depending on their molecular 
composition. Additionally, the assay uses dyes that selectively bind to matrix components with different affinities, 
providing more detailed information about the matrix composition. Specifically, we used Congo Red (CR) dye alone, 
or in combination with Coomassie Brilliant Blue (CB). 
We tested eight strains that either lacked or overexpressed one or more diguanylate cyclases or phosphodiesterases. 
The macrocolonies were cultured on Steiner Scholte medium supplemented with one or both dyes and cultured at 37°C 
for 7 days. They were observed daily under a binocular magnifying glass and photographed. We also used GFP-
expressing strains to observe macrocolony cross-sections via confocal microscopy. 
The wild-type strain exhibited central cotton-like elevations and wide edges, whereas strains with altered c-di-GMP 
levels showed narrow edges, with some exhibiting a completely smooth morphology. Some strains also showed 
enhanced dye uptake in either the central region or the edges compared to the wild-type. Confocal microscopy revealed 
that the wild-type strain had a loose structure with channel-like regions, while strains with high c-di-GMP levels showed 
a compact structure devoid of bacteria-free regions. 
In summary, we fine-tuned the macrocolony assay technique for B. bronchiseptica, demonstrating for the first time that 
this method is a reliable complement to biofilm formation analysis on solid surfaces. 
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Bordetella bronchiseptica is a Gram-negative coccobacillus capable of forming biofilms both in vitro and in vivo, 
contributing to respiratory tract colonization. Within the factors involved in B. bronchiseptica biofilm regulation, c-di-
GMP plays a central role. The levels of this second messenger are regulated by diguanylate cyclases (DGC) and 
phosphodiesterases (PDE), which synthesize and degrade c-di-GMP, respectively. Low intracellular levels of this 
messenger are associated with a planktonic, free-living lifestyle, whereas high concentrations are associated with a 
sessile lifestyle, capable of forming biofilms.  
Previously, our group demonstrated that the transmembrane protein LapD, located in the inner membrane, acts as a 
sensor of intracellular c-di-GMP concentration. As c-di-GMP levels fluctuate, the conformation of LapD changes, 
leading to the sequestration or release of the periplasmic protease LapG. This process results in the adhesin BrtA, 
located in the outer membrane, remaining anchored to or released from the membrane, depending on the levels of c-di-
GMP. We hypothesize that the PDEs and DGCs regulating local c-di-GMP concentrations interact specifically with 
LapD to control this process.   
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To evaluate which DGCs and PDEs are involved in the regulation of the Lap system, we constructed and tested strains 
overexpressing PDEs or DGCs in a wild-type or lapD deleted background. 
Biofilm formation assays were performed under the conditions where BrtA is known to be important. Our results 
confirmed that BbΔlapD had significantly lower biofilm formation than the WT strain. As expected for overexpressing 
DGC or PDE in the WT strain, biofilm was stimulated or inhibited respectively. However, overexpression of DGCs 
and/or PDEs did not alter biofilm formation in BbΔlapD, indicating that c-di-GMP biofilm regulation requires LapD 
presence and possibly an interaction between LapD and the DGC and PDEs. Since c-di-GMP also regulates motility, 
we assessed whether LapD is involved. The same strains were used for motility assays in soft agar plates. While 
overexpression of DGCs reduced motility no significant differences were observed between WT and the BbΔlapD 
backgrounds. 
Taken together, these results suggest that B. bronchiseptica motility is primarily affected by c-di-GMP levels rather 
than LapD. However, LapD may be a central sensor of c-di-GMP levels and a regulator of biofilm formation. 
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The emergence of resistant and multidrug-resistant bacteria along with biofilms has negative implications for human 
health. In this context, despite the potential antibacterial action of compounds such as green silver nanoparticles 
(GAgNPs) and essential oils (EOs), it is currently still unrealistic to completely abandon the use of commercial 
antibiotics. Therefore, the general objective of the project is the search and rational design of formulations based on 
combinations between these emerging antimicrobial compounds with commercial antibiotics. To achieve this, several 
methodologies in microbiology, analytical chemistry, and biophysics were used to study the potential synergism 
between the agents in vitro, as well as their ability to inhibit bacterial biofilms. Initial studies focused on binary 
combinations of Schinus areira leaf EO, GAgNPs obtained by synthesis using said EO as a reducing and stabilizing 
agent, and gentamicin. Combinations of each agent with gentamicin (0.5 MIC= 0.5 µg/mL) were tested at different 
concentrations against the growth of S. aureus, as determined by absorbance measurements at 600 nm after 24 h of 
incubation. The combination of gentamicin and GAgNPs (0.5 MIC) showed an inhibitory effect of up to 100% on 
planktonic cells and over 60% on biofilm development, while the combination of gentamicin with EO (0.5 MIC) 
demonstrated a 70% inhibition of bacterial growth. In both formulations, the inhibition values were higher than those 
of each antibacterial separately at the same concentrations. However, the combination of GAgNP and EO alone showed 
lower inhibition on S. aureus compared to the other combinations. The results suggest a synergistic effect of each 
studied agent (GAgNPs and EO) when formulated with gentamicin. Although further studies are needed, the 
information obtained provides an important first step toward the design of new formulations that can improve the 
efficacy of commercial antibiotics and help mitigate bacterial resistance. 
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The rise in multidrug-resistant bacteria has intensified the global search for new antibiotics, particularly plant-derived 
metabolites such as essential oils (EOs), which have shown significant antimicrobial potential. Previously, we found 
that the EO extracted from T. minuta showed antimicrobial action against both Staphylococcus aureus and Escherichia 
coli, being more potent against E. coli. In this context, this study aimed to advance in the characterization of the 
antibacterial properties of this EO. First, by microbiological test, we found that the EO was able to reduce bacterial 
viability by achieving the elimination of 90% in S. aureus and 100% in E. coli in only 1 h of incubation. Second, 
biophysical studies were carried out on bacteria to unravel the possible mechanism responsible for the antimicrobial 
activity. By Zeta potential, we demonstrated that the EO interacts with the bacteria surface. Furthermore, the effect of 
EO on the bacterial membrane was determined by fluorescence spectroscopy using different probes: Laurdan and 
SYTO9-IP. It has been shown that after 1 hour of incubation with this EO, permeability changes occurred in the 
membranes of both bacteria at the minimal inhibitory concentration (MIC), accompanied by the entering of water 
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molecules into the membrane. These results are consistent with previous studies with lipid membrane models, where 
EO was able to induce significant changes in membrane properties, decreasing the dipole potential and transition 
temperature. Finally, the effects of EO were evaluated on bacterial biofilms. The EO was able to inhibit and eradicate 
biofilms of both bacteria tested. From the data obtained, it can be concluded that the EO exhibits significant antibacterial 
activity against both planktonic bacteria and biofilms. Regarding the action mechanism, the results suggest that the 
bacterial membrane is one of the primary targets of the EO antibacterial mechanism. 
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Glyphosate, or N-phosphonomethylglycine, is a post-emergent, non-selective, broad-spectrum systemic herbicide, and 
its formulations have become more used worldwide. In Argentina, its application has been intensified in recent years, 
not only due to the increase in the use of genetically modified crops resistant to the active ingredient but also due to the 
development of weeds resistant to glyphosate, which has led to an increase in doses and applications of this herbicide. 
Intensive agricultural production based on monoculture associated with the use of glyphosate, generates environmental 
impact effects, contaminating soils, water, altering the biodiversity of species and representing potential risks to human 
health. With the aim of developing biotechnological tools that effectively manage glyphosate contamination, 
technologies based on biosensing and bioremediation are highly valued and considered effective and economical 
alternatives for the treatment of contaminants. In our laboratory, a biosensor in the bacteria Agrobacterium tumefaciens 
CHLDO was constructed. This biological tool uses the promoter of the A. tumefaciens CHLDO C-P lyase complex, 
fused to a fluorescent protein. This whole biosensor cell detects glyphosate through the emission of fluorescence in the 
presence of a phosphonate. Using the bacterial biosensor described above, glyphosate degradation capacity of four 
native bacterial strains that were isolated from soils with applications of glyphosate was evaluated. These strains were 
cultured in rich Luria Bertani medium (LB) and were grown overnight with shaking at 30ºC. With the aim to evaluate 
the utilization of glyphosate by each strain, cells were washed with mineral salt medium (MSM) and re-inoculated in 
MSM medium without a phosphorus source and supplemented with 1.5 mM glyphosate. After 24 hours of culture 
Achromobacter insolitus SOR2, Achromobacter xylosoxidans SOS3, A. tumefaciens CHLDO and Ochrobactrum 
haematophilum SR showed the ability to degrade 63%, 85%, 90% and 93% respectively of the glyphosate present. 
Moreover, after 48 hours of culture, O. haematophilum SR demonstrated the highest degrading capacity, reaching 
complete degradation of glyphosate. In summary, the use of the bacterial biosensor allowed the detection and 
quantification of the degradation capacity of glyphosate in native bacterial strains. All bacterial strains demonstrated 
notable potential for application in bioremediation of soils contaminated with this herbicide, providing a simple and 
easy-to-use novel tool to detect and treat glyphosate contamination sustainably. 
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Tomato (Solanum lycopersicum L.) is consumed globally as a fresh vegetable. It is highly nutritional and has 
antioxidant properties. However, soil-borne diseases such as bacterial wilt and Fusarium wilt can significantly reduce 
its yield and quality. The use of agrochemicals to combat these diseases can produce chemical residues, pesticide 
resistance, and environmental pollution. Alternative protection strategies are thus needed. One of the most promising 
solutions is to harness microbial communities that can inhibit disease and promote plant growth and immunity. Most 
suppressive soils lose their activity when sterilized, which is strong evidence of the important role played by soil 
microorganisms in pathogen suppression. An agricultural practice that can enhance this microbiological activity is the 
addition of compost, an organic soil amendment with suppressive properties against several soil-borne pathogens, 
including Fusarium spp. This study evaluated the impact of vermi-compost on the growth of tomato and its possible 
suppressive effects on phytopathogen Fusarium oxysporum f. sp. lycopersici (Fol). It also sought to gather information 
about the microbial community residing in the compost. To study plant growth, vigor parameters (stem length, fresh 
weight, dry weight, water content and fluorescence intensity) were analyzed in seedlings after they had been growing 
for 21 days in mixtures of sterile and non-sterile substrates. The ability of the compost to suppress the phytopathogen 
was studied in vitro with bacterial and fungal isolates through a plate inhibition assay, and in vivo by inoculating Fol 
on the 21-day-old seedlings. The presence of 30% compost in the growth mixture allowed for greater plant 
development, growth and use of nutrients. Likewise, the compost reduced the severity of disease in the seedings by 
12%. Scanning electron microscopy was used to study the mycoparasitic activity of a Trichoderma sp. isolated from 
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the compost against Fol. Bacterial isolates, on the other hand, were identified with three molecular markers: 16S 
ribosomal RNA, DNA gyrase subunit A (gyrA), and RNA polymerase β subunit (rpoB). Both a Bacillus sp. and the 
Trichoderma sp. were capable of inhibiting the growth of the pathogen. These findings confirm the suppressiveness of 
the compost and the PGPR aptitudes of the residing microorganisms. The complete isolated genome of the bacterial 
species will be elucidated in the context of a project approved to be part of GetGenome’s GGLatAm2024 initiative. 
Moreover, the cyclic lipopeptides generated by this species will be studied by HPLC-mass spectrometry.  
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Cyanobacteria are known for their strong adaptability under different environmental conditions. The abiotic stresses, 
including salinity, drought, and extreme temperatures, primarily affect the physiology and metabolic behavior of the 
cyanobacteria. In response to stress, the accumulation of compatible solutes (compounds that do not interfere with cell 
metabolism) is one of the physiological responses for abiotic stress adaptation. In heterocyst-forming filamentous 
cyanobacteria, like Nostoc sp. strains, in addition to sucrose we have previously described the synthesis of sucroglucans 
(series of glucose polymers derived from sucrose) in response to salt stress, and elucidated their structures. In the 
present study, we analyzed the effect of high temperatures on the phenotype of susB-93 and susB-81, two Nostoc 
mutants in all1059 (susB, an orf with high similarity with susA, the sucrose synthase gene). The susB-93 mutant is able 
to synthesize sucroglucans under stress but susB-81 has impaired those oligosaccharide synthesis. In parallel, we 
analyzed the susA- mutant (which accumulates more sucrose than the wild-type strain), susA+ (which has less 
accumulation of the disaccharide), and susAB- (which has increased sucrose and sucroglucans accumulation). The 
synthesis of both sucrose and sucroglucans was a common response under salt stress. However, with the exception of 
susB-81, cells of the other strains, subjected to high temperatures, accumulated sucroglucans but not sucrose, unlike 
what occurs in cells subjected to salt stress. We also compared the sucroglucan patterns obtained by HPAECPAD, with 
a Dionex ICS 3000 HPLC system. The differential accumulation of sucrose and sucroglucans indicates the relevant 
role of oligosaccharides in heat stress. We therefore propose that sucroglucans, together with their function as 
osmolytes, may play a role in protecting proteins from aggregation and denaturation, leading to high temperature 
tolerance, similar to heat shock proteins. Supported by UNMdP EXA 1142/23, CIC and FIBA.  
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Enterococcus faecalis, a versatile Gram-positive bacterium, is known for its diverse roles ranging from being a natural 
gut commensal to an opportunistic pathogen in hospital settings. Its adaptability to harsh environments is partly due to 
its sophisticated ion transport systems. In this context, potassium (K+) transport plays a pivotal role in maintaining 
cellular function and survival under stress conditions. Our previous studies identified the Kup and KimA transporters 
as critical components of potassium uptake in E. faecalis, highlighting the functional importance of these transporters 
in various environmental conditions. kimA is situated approximately 16 kbp upstream of the kup gene, within a putative 
composite transposon flanked by IS6770 sequences. This region includes genes encoding for membrane proteins, cation 
diffusion facilitator (cdfA), K+ transporter (kimA), osmolyte transporter opuC complex (opuCA, opuCB, opuCC and 
opuCD) and Calcium-transporting ATPase P-type, suggesting a role in ion homeostasis and osmolyte transport. In 
silico analysis using the BLASTn tool (NCBI) revealed that the target sequence was specifically conserved in the region 
of E. faecalis strains. However, no transposition was detected in other regions of enterococci or lactic acid bacteria 
strains. To characterize the expression of the kimA gene, we employed fluorescence gene reporters to analyze the 
promoter region of this gene in the E. faecalis JH2-2. The transcriptional start site of this gene was determined using 
RACE-PCR. In addition, the expression of the kimA and kup genes was assessed through RT-qPCR under different pH-
stress conditions. Both kimA and kup exhibited increased expression under low potassium and osmotic stress conditions, 
emphasizing its role in potassium homeostasis during stress. Finally, we evaluated the potassium uptake kinetics of a 
wild-type strain and two mutants, Kup+ (ΔktrAΔkimA) and KimA+ (ΔktrAΔkup), in the context of KCl as the limiting 
substrate. The wild-type strain exhibited the highest affinity for potassium and the fastest uptake rate. The Kup+ mutant 
showed a slightly reduced affinity and uptake rate compared to the wild-type, while the KimA+ mutant had the lowest 
affinity and uptake rate. These findings suggest that the Kup+ and KimA+ mutants have varying capacities to acquire 
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potassium from the environment. In conclusion, the differential response of kimA and kup to potassium and stress 
conditions underscores their complementary roles in potassium homeostasis and bacterial adaptation. 
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S. aureus colonizes and infects humans and animals and can acquire resistance to antimicrobials, including methicillin 
(MRSA). High-risk clones facilitate transmission across hospital (HA), community (CA), and livestock-associated 
(LA) settings, as well as the environment. Pigs are a significant reservoir, with the CC398 lineage predominating among 
LA-MRSA. This study investigated the presence, antimicrobial resistance (AR) profiles, and genomic characteristics 
of MRSA strains in pig farms (PF) in central Argentina. In 2022, 41 MRSA isolates were obtained from 24 out of 50 
effluent and fecal samples collected from 8 of 10 pig farms tested for MRSA. Phenotypic susceptibilities were 
determined using disk diffusion/Vitek2 (CLSI2023) and molecular characterization using pulsed-field gel 
electrophoresis (PFGE), spa, SCCmec, and MLST. We selected 24 isolates for in-depth analysis of the resistome, 
virulome, and phylogenomic lineages using whole-genome sequencing (Novaseq 6000, Illumina). We identified three 
clonal complexes (CCs) with two predominant LA-MRSA lineages: CC398 (53.7%, n:22), including ST398 (41.5%, 
n:7, t034/t571, SCCmec: V/n:13, V-like/n:2 and NT/n:2) and ST8814 (12.2%, n:5, t571, SCCmecV), and CC1/ST9 
(41.5%, n:17, t16964, SCCmecV). One CA-MRSA lineage was found (CC8/ST72, n:2, SCCmecIVa). LA-MRSA 
strains showed multi-drug resistance (MDR: >3 antibiotic classes), with resistance to CMP (97.4%), CIP (97.4%), CLI 
(100%), ERY (89.7%), TET and MIN (61.5%), SXT (56.4%) and GEN (28.2%). Genomic analysis revealed resistance 
genes (mecA, blaZ, ermC/T, lnuB, vgaA, lsaE, msr, mphC, vgaA, dfrG/A), tetK/M/L/T, aadD, aacA-aphD, ant-6-(Ia), 
aph(3)-III, ant-(9)-Ia, str, fexA, cat, bleO, fosB) and mutations (GyrA_S84L and ParC_S80F) matching phenotypic 
resistance, and potential ST9 MRSA transmission among farms (<40 SNPs difference). LA-MRSA lineages lacked 
IEC genes (sak and scn) as an animal adaptation genetic feature. ST9 carried enterotoxin genes cluster with hsdM/hsdS 
genes (RM system) in the νSaβ GI type XIII, absent in the ST398 lineage, that presented νSaβ GI type V. The study 
identified MDR LA-MRSA CC398, ST9/CC1 lineages, and a CA-MRSA ST72/IVa strain in pig farms in central 
Argentina. These findings, including potential transmission events between farms, underscore pigs as a reservoir for 
MDR MRSA and offer insights for developing strategies to limit its potential spread in both animal and human 
environments. 
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Eisosomes are nanoscale plasma membrane invaginations composed of more than 25 proteins, some of them are 
involved in cell signaling, others in nutrient import and many others have still unknown molecular function. They are 
structured by scaffolds primarily composed of two cytoplasmic proteins, Pil1 and Lsp1. Our group has recently found 
that deletions of genes coding for eisosomal proteins, like Pil1, induce a longer lifespan phenotype in Saccharomyces 
cerevisiae. One hypothesis to explain this phenotype is that in the absence of Pil1 there is a nutrient deficiency state 
that increases longevity. CAN1 is an arginine permease predominantly concentrated in eisosomes. It has been observed 
that the deletion of the CAN1 gene, which leads to arginine deprivation, extends yeast lifespan. Thus, we asked whether 
PIL1 deletion-dependent increase in lifespan is due to a deficiency in Can1 activity. For this, we tested sensitivity to 
canavanine, an amino acid that is structurally related to arginine and it’s toxic when it’s incorporated in a Can1-
dependent manner. To further explore this hypothesis, we measured the replicative lifespan of can1Δ and pil1Δ can1Δ 
mutants.  
 

CELL BIOLOGY 
 

CB-10 
 



THE IMPACT OF RAB24 ON THE LOCALIZATION AND ACTIVITY OF MTORC1 
DURING STARVATION-INDUCED AUTOPHAGY  

Abba RL1, Alvarez CI2, Colombo MI1  
1Laboratorio Mecanismos moleculares implicados en el tráfico vesicular y la vía autofagia (IHEM- UnCuyo-

CONICET) y  
2Laboratorio Transporte intracelular y homeostasis celular (CIBICI- UNC-CONICET)  

E-mail: rominaabba@gmail.com   
  

Autophagy is a highly conserved intracellular pathway that transports cytoplasmic components, such as molecules and 
organelles, to lysosomes in order to maintain cellular homeostasis. This process is characterized by the formation of 
double-membrane vesicles known as autophagosomes, which internalize and transport material to lysosomes for 
subsequent degradation. Autophagic dysregulation is associated with various diseases, including neurodegenerative 
disorders, cancer, and infections; therefore, precise control of this pathway is essential. mTORC1 is a serine/threonine 
protein kinase that is considered a key regulator of energy metabolism and cell growth. This kinase acts as a potent 
inhibitor of autophagy, integrating both intracellular and extracellular signals to regulate the autophagic process in a 
coordinated manner. On the other hand, Rab proteins represent the largest family of small GTPases that facilitate 
intracellular vesicular trafficking events, including those related to autophagy. Previously, our group has shown that 
Rab24 is involved in the process of endosomal degradation and autophagy, but little is known about its precise role in 
the latter pathway. Indeed, lysosomes and late endosomes are essential in mTORC1 signaling. A close relationship 
between mTORC1 activity and lysosomal association and its role in controlling autophagy has been demonstrated. We 
have studied, in different cellular models, the role of Rab24 and its possible effect on mTORC1, using several 
techniques, such as protein transfection, immunofluorescence and Western blot assays. Our results indicate that 
overexpression of Rab24 under starvation may alter the functioning and localization of mTORC1. These results allow 
Rab24 to be positioned as a regulator of mTOR activity and localization during the autophagic process, providing new 
insights into the role of this Rab protein in this process.  
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Endocrine disrupting chemicals (EDCs) have garnered significant attention due to their impact on health. Regarding 
reproductive health, they can affect fertility, reproductive development, and sexual function. Parabens, commonly used 
as preservatives in personal care products, have raised concerns as non-persistent EDCs due to their potential effects 
on reproductive health. Studies in mice have demonstrated that butylparaben adversely affects the male reproductive 
system, leading to increased epididymis weight, reduced spermatid counts, and decreased serum testosterone levels, all 
of which suggest morphological and functional disruptions in male reproductive health. Additionally, parabens can 
mimic or interfere with natural hormones like estrogen, leading to hormonal imbalances that influence reproductive 
and sexual health. Specifically, it has been shown that butylparaben binds to estrogen receptor isoforms and interferes 
with steroid hormone synthesis and secretion, disrupting both in vitro and in vivo endocrine functions, indicating also 
potential harmful effects on the environment and female human health. Based on this evidence, we hypothesized that 
butylparaben negatively influence oocyte quality. To test this hypothesis and based on paraben exposure levels in 
humans, female CF-1 mice, aged 8 to 12 weeks, were administered a dose of 1.75 µg of butylparaben twice a week for 
four weeks, with corn oil as the vehicle. After treatment, mature oocytes in Metaphase II (MII) were collected from 
hormonally stimulated females and different parameters affecting oocyte quality were evaluated by confocal 
microscopy: reactive oxygen species (ROS), cortical granules (CG) density, and cortical actin organization in 
experimental and control oocytes. Additionally, the estrous cycle was also evaluated. Results indicated statistically 
significant differences between oocytes from paraben-exposed mice and those from control mice for all parameters 
analyzed. Specifically, oocytes from butylparaben-treated mice exhibited increased ROS levels, a reduction in the CG 
density, and a thickened cortical actin cytoskeleton. Furthermore, alterations in the estrous cycle were observed. These 
findings support the hypothesis that butylparaben adversely affects oocyte quality, suggesting that exposure to this non-
persistent EDCs can compromise female reproductive health.  
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Poly(ADP-ribosyl)ation is a protein post-translational modification involved in the regulation of DNA damage repair, 
chromatin remodelling and cell signalling, among other processes. This modification is executed by poly(ADP-
ribose)polymerases (PARP) and is catabolized mainly by poly(ADP-ribose)glycohydrolase (PARG). Although the role 
of various PARPs has been widely studied, mainly in relation to DNA damage response, mitosis, chromatin structure 
remodelling and cell signalling, current knowledge on PARG and other PAR erasers is limited. PARG has been pointed 
out as an important player in embryonic development, chromatin dynamics and cell death, and, in certain genomic 
backgrounds, its inhibition can lead to massive replication forks collapse and replication catastrophe. Recently, PARG 
has also been associated to the removal of ADP-ribose from RNA. Contributing to the expansion of the knowledge on 
PARG cellular functions, we report for the first time the potential participation of this glycohydrolase in lysosomal 
function control. Inhibition of PARG (DEA 1µM – 2 h) or its silencing by shRNA in Vero cells leads to the marked 
loss of LAMP-1 (Lysosomal Associated Membrane Protein-1) signal (45.15% to 63.19% reduction compared to control 
Vero cells). These cells also showed reduced DQ-BSA Red (19.12% to 39.22% reduction compared to control Vero 
cells) and Lysotracker DND-99 and DND-26 staining, indicating proteolytic activity and pH are altered in lysosomes. 
The abundance of CatL, a lysosomal protease, was also distorted in PARG-inhibited or silenced Vero cells (41.39% to 
56.81% reduction compared to control Vero cells). We could also observe a similar decrease in Lysotracker DND-26 
staining in HeLa cells, indicating this is not unique to Vero cells. Using Transferrin-FITC and BSA-FITC as fluorescent 
probes, we could observe that Transferrin internalization seems to be hampered in the absence of PARG activity but 
macropinocytosis does not seem to be altered in Vero cells. Early endosome formation, visualized during T. cruzi 
infection by EEA-1 (early endosomal antigen-1) staining, was not affected by PARG activity abrogation either. To 
assess if lysosomal function alteration was related to problems during its de novo biosynthesis, we evaluated ER-Golgi 
transport by following the transit of VSV-G ts045-mCherry and, although no evident ER-Golgi transport alterations 
could be detected, these preliminary results do not allow us to rule out a role for PARG in this pathway. The 
transcriptomic analysis of PARG-silenced Vero cells showed significant differences in comparison to control cells; 
however, between PARG-inhibited and control cells were minor, indicating the need to explore other alternatives that 
could potentially explore the observed differences.   
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Trypanosoma cruzi is the causal agent of Chagas disease, a parasitic infection affecting over 6 million people, especially 
in Latin America. This protozoan parasite has a complex life cycle, which involves the transition between three different 
developmental stages (epimastigote, amastigote, and trypomastigote), and the shifting between an invertebrate and a 
mammalian host. Therefore, the parasite needs to adapt to different environments in order to thrive. Understanding the 
energetic metabolism (EM) that supports its growth and survival during its life cycle and response to stress is crucial 
to tackle this public health problem. The EM profile describes the main sources and biochemical pathways from which 
cells produce ATP. Current EM profiling techniques are limited by the requirement of extensive manipulations and 
large samples. The recently developed “Scenith” allows to simultaneously determine the phenotype and metabolism of 
different subpopulations of cells by flow cytometry. This method relies on the measurement of protein synthesis, a 
highly ATP-dependent process, after blocking different energy-generating pathways using puromycin. Quantification 
of puromycin incorporation is used to determine four EM parameters: Glucose dependency (GD), Mitochondrial 
dependency (MD), Glycolytic capacity, and Fatty Acid and Amino Acid oxidation (FAO/AAO) capacity. We adapted 
Scenith to evaluate the EM profile of different T. cruzi strains and developmental stages. Glycolysis and mitochondrial 
oxidation were inhibited using 2-DG (100 mM) and GNF7686 (2.5 µM), respectively. Harringtonine (2 µg/ml), a 
protein synthesis inhibitor, was used as a control. Oligomycin A, the ATP-synthase inhibitor regularly used on 
mammalian cells, showed no effect on mitochondrial activity in T. cruzi. Parasites were incubated at 28°C or 37°C in 
the presence of each of these inhibitors or their combination (10 min incubation), and puromycin (10 µg/ml) was then 
added to each experimental condition (30 min incubation). After incubation, parasites were subjected to live/dead cell 
staining, and prepared for flow cytometry. Epimastigotes (all evaluated strains) showed high MD (65.79 – 83.22%) and 
moderate to high GD (32.76 – 50.81%). Their FAO/AAO capacity was larger than their glycolytic capacity. 
Trypomastigotes relied on glucose as the main energy source (GD 97.86% vs MD 73.85%), similarly to intracellular 
amastigotes (48h p.i.). Very low FAO/AAO capacity was observed for trypomastigotes but not for amastigotes. 
Evaluation of EM profile of infected and uninfected HeLa cells showed that GD was prominent, but parasite-bearing 
HeLa cells showed a slightly larger MD than control cells. Interestingly, uninfected HeLa cells obtained from infected 
cultures showed the same EM profile as T. cruzi-bearing HeLa cells. These results show that Scenith allows the rapid 
and sensitive evaluation of the EM profile of all developmental stages of T. cruzi and of different cell subpopulations 
of T. cruzi-infected cultures. 
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During the cellular aging process, damaged mitochondria accumulate, leading to decreased ATP production and 
increased reactive oxygen species (ROS), with a compensatory rise in Nrf2, the key regulator of the antioxidant 
response. Aging is closely linked to alterations in energy metabolism and the ability of cells to manage oxidative stress. 
Culturing cells in galactose forces them to rely on oxidative phosphorylation for energy, heightening mitochondrial 
demand and ROS generation, thereby simulating conditions of aging and oxidative stress. This study explores the 
connection between mitochondrial dysfunction and cellular aging in human neuroblastoma SK-N-SH cell lines, 
emphasizing the effects of antioxidant therapies on senescence. We will evaluate Oltipraz, an Nrf2 activator, for its 
potential to relieve mitochondrial dysfunction and cellular aging, using the Seahorse analyzer to quantify metabolic 
parameters. Our results indicate that a concentration of 12 μM Oltipraz significantly enhances mitochondrial 
respiration. Furthermore, immunofluorescence labeling of cytochrome c in treated cells shows substantial differences. 
Cell viability is reduced in galactose-cultured cells, highlighting the link between mitochondrial stress and the 
antioxidant response. By activating Nrf2, Oltipraz demonstrates potential as a therapeutic agent for addressing oxidative 
stress and mitochondrial dysfunction associated with aging, highlighting the need for further research in aging-related 
and neurodegenerative diseases. 
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Aberrant glycosylation is a universal hallmark of epithelial tumor biology. These post-translational modifications occur 
mainly in the Golgi complex and endoplasmic reticulum, but O-GlcNAc and O-GalNAc glycosyltransferase activity 
has also been described in the nucleus. Fucosylation involves the transfer of a fucose residue to oligosaccharide chains, 
and there are thirteen human fucosyltransferase enzymes (FUTs) responsible for its synthesis. Overexpression of 
fucosylated epitopes and their respective FUTs has been reported in several types of cancer, so there is a general interest 
in their development as biomarkers. Although it is known that tumor cells are characterized by significant changes in 
their glycome, the impact of these changes in the nuclear context remains unexplored. Given that many nuclear proteins 
are targeted by these modifications and may have distinct roles in contexts of aberrant glycosylation, we believe that 
the study of fucosylation at the nuclear level could have an important significance in the understanding of nuclear 
physiology and tumor biology. We evaluated the dynamics of fucose incorporation in the HCT116 colon cancer cell 
line, which lacks a rate-limiting enzyme in the GDP-fucose de novo synthesis pathway, observing a particular dynamic 
of expression and repression of these epitopes at the cellular and nuclear level, suggesting a strict nuclear regulation in 
the biosynthesis of fucosylated terminals. In colorectal cancer, FUT9 is essential in the maintenance of tumor-initiating 
cells, but its repression promotes tumor expansion and aggression. We observed a significant nuclear distribution of 
FUT9, and detected fucosyltransferase activity in glycosylation assays with purified nuclei, suggesting the nucleus is 
capable of synthesizing fucosylated terminals by itself. Additionally, the presence of these terminals reduced cell 
proliferation, highlighting their impact on the cellular phenotype.  
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The DLX gene family in vertebrates, identified by their homeobox related to Distal-less (Dll), plays a critical role in 
craniofacial development. In particular, DLX5 is essential for cranial structure formation and is implicated in Split-
hand/foot malformation-1 with sensorineural hearing loss (SHFM1D, OMIM #220600), an autosomal recessive 
disorder. Additionally, aberrant DLX5 expression in lung and ovarian carcinomas presents it as a potential therapeutic 
target. This study investigates the regulatory interaction between DLX5 and CNBP, a gene crucial for craniofacial 
development. A significant correlation between CNBP and DLX5 expression was observed in human dental pulp-
derived stem cells, and CNBP binding sites were identified in the promoters of both human and zebrafish DLX5/dlx5a 
(named Hs-2943 and Dr-3647, respectively). These regions displayed guanine-quadruplex (G4) folding potential. In 
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vitro biophysical studies (circular dichroism (CD) and intrinsic DNA fluorescence) using synthetic oligonucleotides 
representing Hs-2943 y Dr-3647 confirmed the folding as G4 of both sequences found in both the human and zebrafish 
promoters. Estimated Tm values for these G4 by CD melting experiments were 58.1±0.3 °C (Hs-2943) and 49.3±0.9 
°C (Dr-3647). The G4-stabilizing ligands Phen-DC3, Pyridostatin and CX-5461 induced Tm shifts to higher 
temperatures when pre-incubated with both Hs-2943 and Dr-3647. Transient transfections of HEK293 cells revealed 
that Hs-2943 sequence cloned upstream SV40 promoter increased transcription of downstream firefly luciferase 
reporter gene while a mutated version unable to fold as G4 did not. On the other side, chromatin immunoprecipitation 
in HeLa cells and zebrafish embryos, confirmed CNBP binding in the respective promoters. Furthermore, cnbp 
knockdown in zebrafish embryos reduced dlx5a expression. Altogether these findings suggest a role for CNBP and G4 
structures in DLX5 regulation. Also, our results indicate that G4 ligands could impact DLX5/dlx5a expression. Given 
DLX5's importance in development and its involvement in human carcinomas, these findings provide insight into its 
regulatory mechanisms and potential therapeutic significance. 
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Increases in intracellular Ca2+ concentration ([Ca2+]i) are a ubiquitous signal that mediates a wide variety of 
physiological functions, such as fertility, regulation of apoptosis and metabolic increase. This versatility is achieved 
because it can be differentiated by temporal, frequency, amplitude, and spatial patterns, giving rise to localized Ca2+ 
events (microdomains), or increases in the ion that propagate throughout the entire cell (global events). Recent studies 
from our laboratory show that, under stress conditions, local [Ca2+]i release is generated by the translocon. It consists 
of a central heterotrimeric Sec61 complex (Sec61αβγ) and associated proteins. Sec61α extends across the entire lipid 
bilayer of the endoplasmic reticulum (ER) and forms the aqueous pore through which proteins being synthesized are 
translocated. In order to detect local Ca2+ events induced by Tunicamycin (Tm), a glycosylation inhibitor, genetically 
encoded calcium indicators (GECIs) were used: GCamP6mCytb5, in which GCamP6 was fused to a linker, a portion 
of cytochrome b5 (Cytb5), allowing it to anchor to the ER membrane. On the other hand, CaMPARI2L398T-Sec61γ, 
derived from CaMPARI2, a Ca2+-sensitive and photoconvertible GECI activated by near-UV wavelengths and high 
[Ca2+]i was fused to the γ subunit of Sec61. Cytosolic Ca2+ recordings were performed by confocal microscopy in HEK-
293 (human embryonic kidney cells) cultures of mammalian cell lines: HEK-293-TKO, which are deficient in all three 
isoforms of the inositol triphosphate receptor (IP3R). The ER membrane-tethered form of GCamP6m (but not its 
cytosolic variant) enabled the monitoring of local Ca2+ signals generated by the translocon. This visualization of highly 
localized Ca2+ microdomains within ER-stressed cells allows for a rigorous evaluation of a UPR-linked Ca2+ signaling 
system. Stressed and photoconverted cells expressing CaMPARI2L398T-Sec61γ revealed an irreversible fluorescence 
change (from green to red) in a localized area, demonstrating the effectiveness of the technique. This will enable the 
exploration of protein organization and translocon Ca2+ cluster details using super-resolution microscopy. 
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The acrosomal reaction (AR) is a crucial event in fertilization, involving acrosomal exocytosis that alters the topology 
and composition of the sperm cell membrane. This process generates multiple fusion pores between the outer acrosomal 
membrane and the plasma membrane, and connects the acrosome with the extracellular environment. As a result, hybrid 
vesicles, composed of plasma and acrosomal membranes, are formed and released, carrying portions of cytosol and 
acrosomal granule content. Our research group focuses on elucidating the structural reorganization that occurs in the 
sperm head during the AR and identifying the proteins that regulate each stage. Despite the use of transmission electron 
microscopy (TEM) to study these structural changes, some aspects remain unclear, particularly those related to pore 
opening, stabilization, and expansion. To further characterize the post-fusion events in the AR, we investigated the role 
of the protein α-synuclein in human sperm. α-Synuclein is a small cytosolic protein (≃15 kDa) known to promote and 
sense membrane curvature and is implicated in the exocytic pathway, although its specific function remains uncertain. 
Notably, α-synuclein plays a role in the dilation of the fusion pore, as observed in artificial membranes and during 
exocytosis in cultured rat hippocampal neurons and mouse adrenal chromaffin cells. We examined its function in human 
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sperm. Functional assays combined with fluorescence microscopy and TEM demonstrated that α-synuclein is essential 
for AR. This was evidenced by the inability of calcium (an AR inducer) to trigger exocytosis in sperm pretreated with 
α-synuclein antibodies. Moreover, treatment with anti-α-synuclein antibodies stabilized the fusion pores opened during 
calcium-induced AR, allowing us to observe the entry of fluorescent lectin (FITC-PSA) and the diffusion of electron-
dense material from the acrosomal granule. In conclusion, our results suggest that α-synuclein plays a critical role in 
regulating a post-fusion stage of the AR, particularly in the expansion of fusion pores. This finding highlights the 
importance of α-synuclein in the structural reorganization of the sperm during the AR, providing new insights into the 
morphological mechanisms underlying this essential process for fertilization. 
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Glioblastomas (GBMs) are highly aggressive tumors and are among the deadliest human cancers. Treatments for GBM 
remain a challenge due to the presence of glioma stem cells (GSCs), a cell subpopulation characterized by its 
tumorigenicity and chemoresistance. Since their discovery, laboratories worldwide have established several patient-
derived GSC cultures. However, the in vitro methodologies employed by different groups have not been entirely 
consistent. For example, some laboratories grow these cells in suspension, forming neurospheres, while others use 
proteins or extracellular matrices that favor adherent conditions. Similarly, the composition of culture media varies 
significantly between groups. In this work, using patient-derived GSC lines established by different groups, we 
determined that, in some cases, the use of a diluted extracellular matrix (Geltrex) promotes cell proliferation, thus 
shortening the doubling time of certain cultures. However, this matrix also induces the expression of differentiation 
markers, including those for astrocytes, neurons, and mesenchymal cells, suggesting that its use partially differentiates 
GSCs. Moreover, supplements containing retinoic acid decrease the expression of CD133, a GSC marker related to 
stemness. Despite these in vitro effects, the different culture conditions did not affect the in vivo tumorigenicity of 
GSCs. This study demonstrates that in vitro culture conditions strongly influence both the behavior and phenotype of 
GSCs, which should be considered when working with these models. 
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Chagas disease control programs promote the elimination of populations of the insect vector T. infestans by spraying 
with pyrethroid insecticides. However, control failures have been observed due to the existence of insecticide resistance. 
Increases in the expression of cytochrome P450 genes are considered responsible for increasing insecticide metabolism 
and seem to be a common phenomenon in the development of resistance. Monooxygenation reactions catalyzed by 
cytochromes P450 require electrons provided by NADPH cytochrome P450 reductase (CPR). Daily variations in the 
expression of the CPR gene and a P450 gene (CYP4EM7), both associated with insecticide resistance, suggested that 
their expressions might be under the control of the endogenous clock. To elucidate the participation of the clock in the 
orchestration of daily fluctuations in the expression of the CPR and CYP4EM7 genes, it was proposed to investigate 
the effect of silencing the clock gene period (per) by RNA interference (RNAi). RNAi protocols with different feeding 
schemes were used and the effect of silencing the per gene on its daily expression profile in nervous tissue and on the 
daily expression profile of the CYP4EM7 and CPR genes in the fat body of T. infestans was analyzed. The results 
obtained allowed to establish that the silencing of the per gene was influenced by the feeding schemes used in the 
interference protocols. The protocol without post-treatment feeding with RNAi was the one that significantly reduced 
the expression of the per gene in relation to the control groups. The silencing of the per gene in T. infestans reduced its 
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expression at all the time points analyzed and abolished the characteristic rhythm in the transcriptional expression of 
the mRNA, with no significant differences in relation to sex. On the other hand, the effect of silencing the per gene on 
the transcriptional expression profiles of the CPR and CYP4EM7 genes in fat body showed the complete loss of 
rhythmicity and reinforces the evidence of the participation of the biological clock in the regulation of its expression. 
Understanding circadian rhythms in insecticide-susceptible and resistant populations in vectors such as T. infestans 
offers opportunities to optimize control strategies. 
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Toxoplasma gondii is a medical and veterinary relevant pathogen of the phylum Apicomplexa. In humans, asexual 
replication is characterized by two forms: the rapidly growing ‘tachyzoites’, associated to clinical manifestations, and 
the slowly dividing encysted ‘bradyzoites’. Notably, tachyzoites replicate with a doubling time of 5 -9 hours. Such 
quick and uninterrupted rounds of DNA replication might trigger replication stress as suggested by the observation of 
increased basal levels of the replication-stress marker γH2A.X and the fact that almost all of DNA Damage Response 
(DDR) proteins are essential. Therefore, the DDR arise as a good candidate for the search of novel chemotherapeutic 
drugs. Here, we studied ATM and Rad3-related kinase (ATR) since it is a key kinase acting at the beginning of the 
DDR. We first incubated hTERT host cell monolayers infected with T. gondii expressing red fluorescent protein (RFP) 
and different doses of VE821, a specific ATR inhibitor, below its cytotoxic concentrations for 4 days. The number of 
parasites was quantified, observing a dose-dependent decrease with an IC50 of 1 µM. Subsequently, the replication rate 
was analyzed by counting the number of tachyzoites in the parasitophorous vacuole (PV) at 24 h post-infection (p.i.) 
in the presence or absence of 6 µM of VE821. A significant decrease (50%) of the number of tachyzoites was observed 
in cultures treated with the inhibitor. In this sense, most of the PVs treated with VE821 contained 2 tachyzoites, whereas 
PVs of untreated control contained 4 or more tachyzoites. Finally, we analyzed how VE821 affects the cell cycle. In 
presence of 6 µM of the drug, a significant arrest in G1 was observed. In conclusion, it was possible to verify that the 
ATR inhibitor VE821 affects the replication of T. gondii by arresting it in G1, as observed for other eukaryotes. 
However, its association with the parasite ATR kinase and the DDR process remains to be confirmed. 
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Smaug is a mRNA regulator conserved from yeast to Homo sapiens that affects a large number of mRNAs linked to 
energy metabolism-related processes, inlcuding glycolisis, lipid biogenesis and mitochondrial respiration.  We have 
previously shown that mammalian Smaug1 (mSmaug1) and Smaug2 (mSmaug2) condense in mammalian cells and 
form membraneless organelles (MLOs), also termed biomolecular condensates (BMCs). Smaug MLOs contain 
repressed mRNAs and defective mSmaug1 condensation affects mitochondrial respiration in cultured mammalian cells. 
mSmaug1 MLOs dissolution correlates with the translational activation of target mRNAs, a feature shared with 
processing bodies (PBs). Here we study the formation of Smaug MLOs in mammalian and fly adipocytes, which depend 
on the metabolic balance for their differentiation and fat accumulation. We developed an ilastik-FIJI pipeline to quantify 
the number and size of Smaug MLOs. We found that mSmaug2 forms MLOs in 3T3L1 mouse adipocytes and their 
presence correlates with adipogenesis. In parallel, using a fly line that express dSmaug-GFP under the regulation of 
dSmaug promoter, we identified the presence of dSmaug MLOs in the larval fat body. Relevantly, we found that 
dSmaug MLOs respond to a 4 hours starvation stimulus with an increase in number and size, with unknown 
consequences on their target mRNAs. Moreover, RNAi-mediated silencing of dSmaug, directed by the fat body driver 
PPL-Gal4, reduces triglyceride levels by 30%. Flotability, a readout of the lipid/protein proportion, is similarly affected, 
suggesting a global decrease in lipid levels. Finally, Smaug knock-down in the adult fat body reduces survival upon 
chronic starvation. These results support a role for Smaug MLOs in energy metabolism and adipogenesis in vertebrates 
and invertebrates. Adding to this, the yeast ortholog Vts1 forms prion-like condensates which bind RNAs involved in 
nutrient sensing. Collectively, these observations highlight the relevance of Smaug MLO condensation in metabolic 
control across species.  
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The nucleus is an essential organelle in the physiology of eukaryotic cells. The biological information is stored and 
their expression is regulated in the cell nucleus, where three different types of biopolymers such as DNA, RNA and 
proteins are very relevant. Nuclear proteins participate in different physiological functions related to nuclear 
architecture, the nuclear transport of molecules and the regulation of gene expression. Post-translational modifications 
(PTM) allow to regulate the biological activity of proteins, showing a critical role in the control of nuclear homeostasis. 
Glycosylation is the most common PTM in proteins, and different types of glycans have been described in the cell 
nucleus. In the 1980s, the biosynthesis of a nuclear glycan (O-GlcNAc) was reported for the first time, as well as the 
presence of the enzyme O-GlcNAc glycosidase in the cell nucleus that removes the GlcNAc terminal. Recently, our 
research group described the nuclear biosynthesis of O-GalNAc glycans as well as their elongation to the core 
disaccharide 1 (Galβ-3GalNAcα-Ser/Thr). In order to study the biological cycle of biosynthesis, function and 
processing of nuclear glycans, we investigated β-galactosidase activity that can regulate the level of β-galactose 
terminals in the cell nucleus. We worked with different human culture cell lines such as U-87MG, CaCo2, SH-SY5Y 
and HEK293. Using confocal microscopy, we detected the presence of human β-galactosidase Glb1 in the four cell 
lines analyzed, observing a predominant lysosomal location but also a nuclear location. Nuclei were purified by 
subcellular fractionation, reporting high degree of purity confirmed by the use of organelle molecular markers. In order 
to validate the location of Glb1 in the cell nucleus, the presence of Glb1 in the nuclear fraction was corroborated by 
Western blot. Enzymatic assays showed the presence of β-galactosidase activity in the nuclear fractions using synthetic 
and natural substrates. Analyzing the total enzymatic activity, it was possible to determine that around 20% β-
galactosidase activity resides in the cell nucleus. The optimal pH profile of β-galactosidase activity present in the 
nuclear fraction was similar to the cytosolic fraction. The evaluation of kinetic parameters showed important differences 
in the V and Km values between the nuclear and cytosolic fractions. As conclusions, the human β-galactosidase Glb1 
was located in the nucleus of human cells and its corresponding catalytic activity was evidenced in purified nuclear 
fractions. Enzyme kinetics showed differences between measured activity parameters in the nuclear and cytosolic 
fractions, revealing that their catalytic properties are different according to subcellular location. 
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The circadian clock temporally regulates physiology enabling the adaptation of living organisms to the 24 h day/night 
cycle. At a cellular level, this clock is composed of the transcriptional machinery and the metabolic/cytosolic oscillator, 
which work together on the regulation of several processes. Circadian disruption often results from modern lifestyle 
and is linked to various health conditions, including metabolic disorders and cancer. Carcinogenesis involves the 
deregulation of cell growth and division and the reprogramming of cell metabolism. Little is known about the impact 
of the circadian system on cancer progression and response to therapies. However, previous results from our laboratory 
evidence that different tumor cells keep a functional clock and show different responses to chemotherapy across the 
circadian range, suggesting that the clock may control tumor growth and therapeutic efficacy in a temporal manner. In 
addition, choline kinase alpha (CHKA), a key enzyme in phosphatidylcholine synthesis, has been reported to be 
overexpressed in different tumors, being proposed as a novel therapeutic target. Results from our laboratory also show 
that CHKA expression is regulated by the clock. Glioblastoma (GBM) is the most frequent and aggressive cancer of 
the central nervous system. Its standard treatment involves surgical removal followed by radiation and chemotherapy 
with temozolomide. The overall survival for patients under this treatment is around 15 months from the diagnosis of 
GBM, with a frequent resistance to therapy. Therefore, new therapeutic approaches are needed, also considering the 
impact of the circadian clock. Our aim is to further investigate the role of the clock and its relationship with lipid 
metabolism in cancer, using GL26 cells, a murine cell model of GBM. These cells have not been previously 
characterized from the circadian insight. Our results show that GL26 cells display rhythms in the expression of the 
transcriptional clock proteins BMAL1 and REV-ERBs. Moreover, these cells exhibit metabolic oscillations in the size 
and number of lipid droplets, reflecting that their transcriptional and metabolic oscillators are both functional. In order 
to study the role of CHKA in GBM progression, we generated a CHKA knocked-down (KD) GL26 model by CRISPR-
Cas9. Preliminary results show that CHKA KD cells have a lower proliferation rate compared to wild-type cells, 
indicating that CHKA may be relevant for tumor growth. Looking at cancer biology from a chronobiological 
perspective would allow us to improve therapeutic strategies, ultimately leading to better outcomes for GBM patients. 
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The biosynthesis of O-GalNAc type glycans is a post-translational modification of proteins carried out by multiple 
glycosyltransferases that work in a coordinated manner. The initiation step of this type of glycosylation is catalyzed by 
polypeptidyl GalNAc-transferases, with 20 isoforms existing in humans with demonstrated enzymatic activity. These 
enzymes allow the covalent attachment of α-N-acetylgalactosamine (αGalNAc) to the serine and threonine residues of 
proteins, generating a structure known as the Tn antigen. This structure is extended by the addition of numerous 
monosaccharides by the action of other specific glycosyltransferases. Recent work from our group and others around 
the world has shown that O-GalNAc type glycosylation is occurring in the cell nucleus, in addition to the Golgi 
apparatus. We hypothesized that O-GalNAc type nuclear glycosylation could have a key role in the regulation of gene 
expression, as has already been seen for O-GlcNAc glycosylation, and we set out to reveal the function of this 
modification at the level of the nucleus. Using CHO ldlD cells as an experimental model, which do not have the capacity 
to synthesize the nucleotide sugar UDP-GalNAc, unless they are offered GalNAc exogenously, we have been able to 
demonstrate the presence of at least one of the ppGalNAc isoforms transferases (T3) located in the nucleus, and we 
were able to observe Tn terminals with nuclear localization by immunofluorescence assays and Western blot (WB). In 
addition to this, ppGalNAc-T activity was determined in nucleoplasm, and this activity can also be observed in whole 
cells and in purified nuclei. To elucidate a possible function, through proteomics analysis we detected that there is 
change in the expression level of different proteins as a consequence of this glycosylation in the nucleus. These results 
demonstrate that O-GalNAc glycosylation is responsible for regulating the expression levels of certain proteins, acting 
at an epigenetic level within the cell. 
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Intrinsically disordered proteins (IDPs) are a class of proteins that lack a stable three-dimensional structure under 
physiological conditions. Unlike globular proteins, IDPs are highly flexible and dynamic, adopting different 
conformations depending on their environment and interaction, playing diverse roles in biological processes. Treacher 
Collins syndrome (TCS) is a genetic disorder affecting facial development, primarily caused by mutations in the TCOF1 
gene. TCOF1 is important for craniofacial development, while both TCOF1 and NOLC1 play important roles in 
ribosomal RNA transcription and processing. Previously, in zebrafish (Danio rerio) it was identified and knocked-
down a TCOF1 ortholog on Chromosome 13 that successfully recapitulated the syndrome's features. However, later 
database updates reclassified it as NOLC1 and reassigned a different gene on chromosome 14 as the TCOF1 orthologue. 
NOLC1 and TCOF1 are large, unstructured proteins with repetitive sequences, making sequence alignment and 
comparison difficult. Additionally, the teleost-specific whole genome duplication event further complicates the 
analysis. Our study sheds light on this confusion by providing evidence of paralogy between TCOF1 and NOLC1 across 
various species. This duplication event likely occurred early in vertebrate evolution, with TCOF1 evolving unique 
functions in tetrapods. The zebrafish NOLC1 exhibits TCOF1-like characteristics, suggesting that a single gene may 
perform the functions of both TCOF1 and NOLC1 in teleost fish. Moreover, using comparative genomics and 
computational tools, we identified a new group of genes across fish species (including the zebrafish gene in 
chromosome 14) that resemble TCOF1 but lack essential features for full TCOF1 functionality. We propose naming 
these fish-specific sequences "LisH-containing Low Complexity Proteins" (LLCPs). 
This study contributes to a better understanding of IDP function and provides valuable insights into the evolution of 
TCOF1 and NOLC1 in zebrafish. The computational methods employed in this research can be applied to other similar 
studies, aiding in the resolution of gene orthology conflicts in zebrafish and other organisms. 
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Proper segregation of chromosomes during meiosis requires the homologs to pair, synapse, form chiasmata that link 
the homologs, and avoid ectopic connections with non-homologous chromosomes. How chromosome mechanics are 
coordinated with recombination interactions between homologous chromosomes are regulated are central questions in 
meiosis. Coincident with chromosome pairing and recombination, chromosome movements known as telomere-led 
rapid prophase movements (RPMs) occur. RPMs aid chromosome pairing, resolve entanglements between 
chromosomes, separate non-homologously associated chromosomes, and are critical for the progression of meiosis. 
The mechanism behind RPMs involves components of the cytoskeleton like actin, microtubules and molecular motors 
that originate forces that are transmitted to chromosomal telomeres through a protein complex located in the nuclear 
membrane. Our central hypothesis is that permanent interactions between the homologous chromosomes are achieved 
through a series of discrete stages involving brief unstable interactions. To analyze this, we have created mice with the 
lacO/LacI-GFP system which allows visualization of a chromosomal locus by inserting lacO repeat arrays and 
expressing a LacI-GFP fusion that binds specifically to the lacO sequence. Using these mice, we made 3D time-lapse 
movies to monitor patterns of RPMs in mouse seminiferous tubules. Our observations reveal that on chromosome 9, 
the interaction resembles "catch and release." The chromosomes engage briefly before separating, with this interaction 
becoming more frequent in later stages of meiosis. Importantly, kymographs revealed three key discrete stages leading 
to permanent interaction: early, when the homologous chromosomes are far apart (2.5-5 um) and do not engage; a mid-
stage, when the homologs are in close proximity and occasionally interact to distances less than 1-2 um; and a late 
stage, when the chromosomes are less than 0.5-1 um apart, this likely mediated by the synaptonemal complex. We also 
optimized high-throughput fluorescence in situ hybridization (hiFISH), allowing single cell visualization and 
quantification of several genomic locations simultaneously. With this approach we expect to answer questions such as 
pairing behavior of proximal and distal loci in a given chromosome, and possible coordination of pairing and synapsis 
of different chromosomes, among others. Overall, the data so far collected support a unique model of homologous 
versus heterologous chromosome interactions supporting fundamental meiotic functions such as recombination and 
chromosome synapsis, ultimately required for the proper haploidization of genomes.   
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Trypanosoma cruzi is a protozoan parasite that causes Chagas disease. Due to its prevalence in endemic regions, it is 
considered a neglected disease, and more recently, though migration has expanded its impact to non-endemic countries. 
T. cruzi is primarily transmitted to a mammalian host via a Triatomine insect which bites and deposits infected feces 
on wounds or mucous membranes. So, during its life cycle the parasite alternates between an insect vector and a 
mammalian host, adapting to different environmental conditions at each stage. Therefore, characterizing the sensing 
and signaling pathways of T. cruzi is essential. AMP-activated protein kinase (AMPK) that is capable of sensing 
alterations in the AMP:ATP ratio. An increase in this ratio is indicative of changes in the carbon source, which may 
result from exposure to a different environmental factor. Additionally, AMPK also stimulates autophagy, maintaining 
cellular homeostasis during low-energy conditions and protecting cells from death. AMPK is a heterotrimeric enzyme 
composed of a catalytic subunit (AMPKα) and two non-catalytic subunits (AMPKβ and AMPKγ). In T. cruzi, two 
isoforms of the alpha subunit exist, TcAMPKα1 and TcAMPKα2, while only one isoform of TcAMPKβ and TcAMPKγ 
has been identified. In a previous study, our lab identified the TcAMPK complex as a novel regulator of nutrient stress 
in the epimastigote form of T. cruzi. Overexpression of the TcAMPKα1 and TcAMPKα2 subunits led to rapid parasite 
death, suggesting toxicity. To further investigate, we overexpressed solely the amino-terminal regions, which contain 
the catalytic region, and monitored for toxic effects while studying overexpression in T. cruzi. We elected to clone the 
amino-terminal region with a tag in the carboxyl-terminal (HA) on the expression plasmid (pRIBOTEX) and 
subsequently transfected the CL Brener strain. Two overexpression populations and one control population (empty 
plasmid) were generated. Western blot confirmed overexpression, while immunofluorescence showed broad 
cytoplasmic distribution with differential expression among the parasites. Cloning by limiting dilution showed a more 
stable expression; three clones of TcAMPKα2 and two clones of TcAMPKα1 were successfully generated. Expression 
and localization were confirmed by western blot and immunofluorescence. To explore possible autophagy differences, 
we used the autophagy marker monodansylcadaverine (MDC) and are currently conducting autophagy studies to 
determine whether these overexpressing parasites display altered autophagic responses. 
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Aging is the primary risk factor for the development of Alzheimer's disease (AD). Studies have shown that in 
hippocampal neurons, aging is linked to a reduction in membrane cholesterol. Cholesterol is essential for signaling 
processes and intracellular trafficking. An imbalance in cellular cholesterol levels can lead to significant alterations in 
brain function. We hypothesize that the reduction of cholesterol in aged membranes may promote pathophysiological 
processes and signaling pathways related to the onset of the sporadic form of AD. In this work, we analyze the effect 
of cholesterol loss in neurons on amyloidogenic processing of APP and tau hyperphosphorylation, two hallmarks of 
AD. We used the compound U18666A to induce the re-distribution of cholesterol, emulating aging, and analyzed the 
interaction between APP and BACE1, Aβ production, and tau phosphorylation. Additionally, we investigated the ability 
of cannabinoids, anandamide (AEA), and cannabidiol (CBD), to mitigate these effects, since previous research has 
reported that cannabinoids could alleviate lysosomal cholesterol accumulation induced by aging. We analyzed the 
interaction between APP and BACE1 by bimolecular fluorescence complementation (BiFC) and observed that 
U18666A treatment increased the interaction between APP and BACE1, an effect that was avoided by incubation with 
AEA, which restores cholesterol efflux from lysosomes. Additionally, we found that treatment with U18666A provoked 
a concomitant increase in levels of βCTF in cortical neurons and Aβ1-42 in human neurons derived from iPSCs. 
Interestingly, such treatment induced an increase in the amount of hyperphosphorylated tau in rat cortical neurons, and 
all these effects were prevented with AEA or CBD. Collectively, our results show that a chemical environment 
emulating aging with low levels of cholesterol in membranes promotes processes related to the onset of the sporadic 
form of AD. 
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Brucella spp. is a gram-negative, facultative intracellular bacterium that affects domestic animals, livestock and 
humans. Brucellosis is one of the most widespread zoonoses in the world, especially in developing countries, where it 
causes important economic losses. In humans, brucellosis is a serious debilitating disease characterized by diverse 
pathological manifestations, which may lead to serious complications, including spondylitis, arthritis, endocarditis and 
meningoencephalitis. The most frequent entry routes into the organism occur through the epithelia of the ocular 
conjunctiva, oropharyngeal, and intestinal cavities. There is scarce and fragmented information about how the 
bacterium interacts with mucosal components and crosses the epithelial barrier. We propose to develop an in vitro 
epithelial infection model of simple epithelium. To recreate the restrictions of the epithelial barrier, the model should 
acquire correct polarization and formation of apical and basolateral domains in the monolayer cells. We have optimized 
and characterized two-dimensional MDCK cell cultures on porous filters coated with collagen. Under these conditions, 
confluent cells developed a clear apico-basolateral polarity, well-defined cell junctions and exhibited many 
characteristics of epithelial cells in tissue consistent with the literature, including the formation of intercellular barrier 
junctions and electrical resistance. This model allows for apical or basolateral infections to evaluate if there is a domain 
preference in Brucella spp. invasion. When evaluating the infection capacity of the reference strain 2308 of B. abortus 
exposed directly either to the apical or basolateral domain, our preliminary intracellular CFUs results reveal a clear 
preference of B. abortus for the basolateral domain. Additionally, the development of the apical-basal axis in our 
polarized cells model, combined with optical sectioning and three-dimensional reconstruction analysis, allows for direct 
and detailed visualization of the bacterial adhesion and invasion process.   
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The CYSPD protein family is widely distributed among eukaryotes. In Saccharomyces cerevisiae the family consist of 
Cpp1, Cpp2, Cpp3 and YDL012C. Our laboratory began the characterization of these proteins at the molecular level 
and showed that Cpp1, Cpp2 and Cpp3 are palmitoylated proteins and are localized to the plasma membrane, polarized 
to the daughter cell. This family presents an intriguing model for studying the influence of palmitoylation on protein 
trafficking, but their specific functions remain largely unexplored. Here, we utilized Proximity-Dependent Biotin 
Identification System (TurboID) to characterize the proxitome of Cpp1, Cpp2 and Cpp3. Proteins found to be in close 
proximity to the CYSPD proteins were analyzed by STRING. This analysis identified proteins involved in a range of 
biological processes including endocytosis, vesicle-mediated transport, signal transduction, cortical actin cytoskeleton 
organization, actin cortical patch organization and cell wall organization or biogenesis. This last process was common 
to all CYSPD and included the genes Chs3, Zeo1, Bni4, Kre6, Tos7, Wsc2 and Flc1. To investigate the possible 
relationship between Cpp1 and Cpp2 with chitin biosynthesis, we performed phenotypic assays with mutants lacking 
the CPP1 and CPP2 genes (cpp1Δ, cpp2Δ) using Calcofluor White (CFW). A toxic compound that bind to chitin.  
Results showed that the cpp1Δ and cpp2Δ mutants are more resistant to CFW when compared to the wildtype strain, 
suggesting that the lack of Cpp1 and Cpp2 results in a decrease in chitin levels. On the other hand, by staining with 
CFW and subsequent observation under a confocal fluorescence microscope, we were able to confirm that chitin levels 
are decreased in the cpp1Δ and cpp2Δ strains. Our findings provided evidence for a novel association between the 
CYSPD protein family and cell wall biosynthesis in yeast, suggesting a crucial role for Cpp1 and Cpp2 in this 
fundamental cellular process.   
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Triatoma infestans is the main vector of Chagas disease in South America. Failures in vector control have been observed 
due to the development of insecticide resistance. Recent publications have evidenced the involvement of microRNAs 
(miRNAs) in regulating the expression of genes involved in insecticide resistance in other insect species. With the aim 
of elucidating the involvement of miRNAs in pyrethroid resistance in T. infestans, it was proposed the first large-scale 
characterization of miRNAs expressed in a susceptible and a deltamethrin-resistant population and the identification of 
those miRNAs that are differentially expressed. Total RNA was extracted from fifth instar nymphs’ fat bodies and was 
sent to the specialized miRNA sequencing service of ArrayStar (USA). The sequencing was performed in three 
biological replicates from each population. The bioinformatics analysis were carried out following the bases of nf-
core/smrnaseq pipeline, employing tools to process the reads, identify and predict novel miRNAs (Softwares: FasTQC, 
Cutadapt, Bowtie2 and miRDeep2). Subsequently, the differential expression of miRNAs between populations was 
determined using the Empirical Differential Gene Expression Analysis (EDGE) algorithm, with R (version 4.4.1) as 
the development environment. A total of 110 miRNAs, previously characterized in Arthropoda, were identified by the 
miRDeep2 software and 66 novel miRNAs were predicted. The results showed significant differences in the expression 
of seven miRNAs. Among them, six are significantly overexpressed in the pyrethroid-resistant population, suggesting 
their potential role in regulating genes involved in metabolic resistance to insecticides, reproduction, cuticle synthesis 
and the metabolic-reproductive adaptative cost associated with the development of insecticide resistance. The 
identification of differentially expressed miRNAs in pyrethroid-susceptible and -resistant populations of T. infestans 
may contribute to a better understanding of the molecular mechanisms involved in insecticide resistance. 
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Protein N-glycosylation is the most frequent post-translational modification in the secretory pathway of eukaryotes, 
critical for the proper folding and function of glycoproteins. This process starts in the endoplasmic reticulum (ER) with 
the transfer by oligosaccharyltransferase of the glycan Glc3Man9GlcNAc2 (G3M9, stating for the number of glucoses 
and mannoses) to asparagine residues of nascent proteins. ER-glucosidase I (GI) then trims G3M9 to G2M9, allowing 
further processing by glucosidase II (GII) to G1M9 and entrance to the ER quality control of glycoprotein folding 
(ERQC) mechanism, that ensures that only properly folded proteins continue their transit through the secretory 



pathway. Defects in GI lead to type IIb Congenital Disorder of Glycosylation (CDG-IIb or MOGS-CDG), manifesting 
as severe multisystem failures in patients. Our previous studies demonstrated that a lack of GI in the fission yeast 
Schizosaccharomyces pombe results in a sick phenotype (morphological and growth defects) that could be partially 
rescued by simultaneously knocking out alpha-1,2glucosyltransferase (alg10p), an enzyme that adds the glucose which 
GI later trims. This partial rescue, along with an analysis of patients’ mutations localizing outside the proposed active 
site, suggests that GI might have additional roles beyond its catalytic function. In this study, we constructed a catalytic-
domain-only GI variant (cGI) fused to GFP to explore the significance of GI's membrane localization. The expression 
and localization of cGI in ΔGI yeast mutants were first confirmed through fluorescence microscopy and western 
blotting. We then assessed the enzymatic activity of the ER lumen-expressed cGI with an in vitro fluorometric assay, 
which confirmed its ability to hydrolyze glucose from a GI-specific substrate. To examine the in vivo functionality of 
cGI, we conducted metabolic radiolabeling of yeast to determine the N-glycan pattern produced by its activity within 
the cellular context. Our results showed that G3M9 had been trimmed to smaller glycans, indicating that cGI is active 
in vivo. However, despite the presence of GI activity in the ER lumen, cells lacking full length GI had the same sick 
phenotype of ΔGI mutants. These findings suggest that GI's membrane localization or its transmembrane domain are 
crucial to explain the molecular basis of CDG-IIb.  
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Among the post-translational modifications of proteins in human cells, we find O-glycosylation, which is fundamental 
for cellular physiology and is related to various pathologies. Particularly, O-GlcNAc type glycosylation can be found 
in the cell nucleus with defined regulatory functions. Recently, in our research group, we have observed that the 
elongation of this type of terminal can be carried out within the nucleus of tumor cells (Caco-2, HeLa, MCF7) when 
these purified nuclei are incubated with the nucleotide sugar UDP-Galactose (UDP-Gal) to form the N-
Acetyllactosamine (LacNAc) terminal on O-GlcNAc residues. In order to study the functionality of nuclear LacNAc 
terminals, we decided evaluate the CHO ldlD cells for this porpouse. This cell line has a mutation that affects the 
function of the GALE epimerase, which prevents the synthesis of Gal and UDP-Gal from glucose (Glc) and UDP-Glc, 
but this limitation is reversed when Gal is added to the CHO ldlD cell culture medium. In this study, we cultured CHO 
ldlD cells for different times in the absence or presence of Gal in the culture medium to confirm that they were capable 
of recovering their Gal phenotype with Gal terminals using immunofluorescence assays with ECL as a detector of 
LacNAc terminals. Once the optimal time for Gal incorporation by CHO ldlD cells was identified, we evaluated the 
presence of LacNAc terminals in the cell nucleus using confocal microscopy. Z-section studies revealed the presence 
of LacNAc terminals within this organelle through their colocalization with a nuclear marker. Finally, we performed a 
sandwich ELISA assay on purified nucleoplasm from CHO ldlD -/+ Gal with antibodies against Lamin B1, observing 
that the signal from ECL detection was greater for the sample from the cell culture enriched with Gal. Therefore, we 
can conclude that the CHO ldlD cell line is capable of recovering its phenotype by adding galactose to the culture 
medium, making this system optimal for studying the role of LacNAc terminals in the cell nucleus. 
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Activating mutations in the small GTPase KRas are the most common oncogenic events in several human cancer types. 
Due to the challenges presented in attempts to directly target this protein, many alternative approaches have been 
explored. Synthetic lethality and pharmacologic strategies have helped identify target genes whose suppression, in 
combination with KRas mutants, proved to be lethal. A recent screen in ovarian epithelial cells identified the dual 
inhibition of the enzymes Polo-like kinase 1 (PLK1, involved in cell cycle progression) and Rho-associated protein 
kinase (ROCK, regulator of cytoskeleton organization) as synthetically lethal pairs in KRas mutant cells compared to 
their wild-type counterpart. This effect was mediated by the cell cycle inhibitor p21, independently of its regulator p53. 
The transcription factor Krüppel-like factor 6 (KLF6), identified in our laboratory, is a member of the KLF protein 
family implicated in several cellular functions such as proliferation, differentiation, and programmed cell death. 
Previous work from our lab has shown that overexpression of KLF6 was able to reduce the proliferation rate of HRas 
mutant cells in vitro and tumor development in vivo. The main effector of this tumor suppressor function is p21, which 
is induced at a transcriptional level by KLF6. Here, we studied the role of KLF6 in the vulnerability of KRas mutant 
cells to treatment with Volasertib (PLK1 inhibitor), the FDA-approved drug Fasudil (ROCK inhibitor), or a 
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combination of both. Colon cancer cells HCT116 showed additive vulnerability to the drugs treatment, increasing cell 
death in a dose-dependent manner. This combinatory effect appears to be independent of p53, since knockout cells 
HCT116 p53-/- were equally susceptible to PLK1/ROCK inhibition. We then hypothesize that KLF6 might play a role 
in this vulnerability, as it has already been demonstrated that its knockdown increases the effect of DNA damaging 
agents, suggesting that KLF6-induced senescence might contribute to tumor cells survival. Preliminary results showed 
a slight reduction in cell viability when KLF6 knockdown HCT116 cells were subjected to Volasertib/Fasudil 
treatment. Interestingly, wild-type KRas colon cancer cells Caco2 were resistant to ROCK inhibition, suggesting a 
selective effect in a mutant KRas cellular context. Overall, we propose a KLF6 role in active KRas colon cancer cells 
response to chemotherapy drugs treatment, emphasizing its importance as a potential target in synthetic lethality 
strategies.   
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Processing Bodies (PBs) and Stress Granules (SGs) are cytoplasmic membrane-less organelles composed of RNA and 
proteins. PBs are enriched in deadenylated mRNA and proteins associated with RNA decay and silencing, presumably 
contributing to these processes. SGs contain mRNAs stalled at the translation initiation stage, preserving mRNA for 
future translation once the stress conditions subside. Additionally, they sequestrate pro-apoptotic factors and can reduce 
reactive oxygen species (ROS) production. Taken together, SGs play a protective role, promoting cell survival under 
stress. SGs are induced by various stressors and, although PBs are constitutively present, their numbers increase under 
adverse conditions. Overexposure to light, especially LED type, generates ROS, leading to oxidative stress and 
potential cell death. In a previous study, we demonstrated that prolonged exposure to continuous low-intensity white 
LED light induces SG formation in the retina of Wistar rats. Based on this, we hypothesize that SGs and PBs serve as 
a protective mechanism against light damage. Murine cone cells (661w) were exposed to white LED light of 
approximately 4500 lux for durations ranging from 40 minutes to 5 hours.  We used immunocytochemistry (ICC) and 
fluorescence microscopy to analyze SG and PB number and size, alongside MTT and Alamar Blue assays for cell 
viability. There was significant SG formation after 1 h of exposure, with the number and size of granules remaining 
consistent for the first three hours before both decreased at 5 h. PB numbers also increased under light exposure 
compared to darkness, except at 5 h where the number of granules was the same. However, PB size significantly 
decreased in light-exposed cells compared to those in darkness. Preliminary results indicate that cell viability decreases 
substantially (~50%) following light exposure, with a time-dependent response. We found that acute exposure to high-
intensity white LED light induces the formation of SGs and PBs in murine cone cells, and that prolonged exposure 
leads to increased cell death. Future studies will explore whether the timing (circadian phase) of light exposure 
influences the survival response and the potential roles SGs and PBs play in this process. 
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Glycolipid glycosylation is one of the major biosynthetic functions occurring in the cell. Recent technological advances 
uncovered molecular details about glycolipid biosynthesis and its role in the acquisition of malignant properties in 
several cell types. However, there is a gap in our understanding of the mechanisms regulating the metabolism of 
glycolipid, in particular non-canonical pathways including glycolipid modification directly at the plasma membrane. 
We previously showed that the GD3 synthase, ST8Sia-I sialyltransferase (ST8Sia-I), is able to locally modulate the 
expression of ganglioside GD3 at the cell surface. However, the trafficking pathway responsible for cell surface 
delivery of ST8Sia-I remains unknown. As a key enzyme in the biosynthesis of the b and c-series gangliosides, ST8Sia-
I has important functions in the development of the nervous system, cell regeneration, and the growth, proliferation, 
invasion and metastasis of cancers. We and others demonstrated that the expression of GOLPH3, an oncoprotein highly 
expressed in malignant tumors, regulates the physical association of glycolipid glycosyltransferases and controls their 
sub-Golgi localization. Here, we focused our attention on investigating the participation of GOLPH3 in the localization 
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of ST8Sia-I at the cell surface. Our results show that expression of GOLPH3 in CHO-K1 cells stably expressing a HA-
tagged version of the ST8Sia-I (CHO-K1ST8Sia-I) led to a reduction of ST8Sia-I levels at the plasma membrane, while 
there was an increasement in the expression levels of the enzyme in the Golgi complex. These results suggest that 
GOLPH3 retains ST8Sia-I in the Golgi compartment and, in doing so, impairs the trafficking of ST8Sia-I to the cell 
surface. To further test this premise, we overexpressed GOLPH3 in SK-Mel-28 human melanoma cells, which 
endogenously synthesize ST8Sia-I and express the ganglioside GD3. The results show that GOLPH3 also reduced the 
fraction of ST8Sia-I localized at the cell surface in this cell line. In addition, preliminary data suggests that the 
expression level of ST8Sia-I in the Golgi complex was higher in cells overexpressing GOLPH3 compared to control 
conditions. Taken together, these results indicate that GOLPH3 negatively regulates the trafficking of ST8Sia-I from 
the Golgi apparatus to the plasma membrane, suggesting GOLPH3 overexpression may disrupt the transport machinery 
for sorting to the surface. Further investigations are required to determine the functional consequences of GOLPH3-
mediated ST8Sia-I re-localization and its influence on the expression of b and c-series gangliosides and downstream 
cell signaling pathways. 
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Autophagy is a wide spread process in which a double-membrane vesicle (autophagosome) is formed around specific 
and nonspecific cargo. Then, the autophagosome can fused with lysosomes to degrade and recycle the cargo. Autophagy 
has been implicated in unconventional secretion, cellular immune response against pathogens, organelle recycling and 
cellular differentiation, among others. Autophagy relies on transport proteins, including small GTPases named Rab 
proteins. Several Rab proteins have been implicated in different steps of autophagy. Of interest, Rab21 have been 
involved in regulating autophagosome-lysosome fusion after starvation in Drosophila melanogaster and HeLa cells. 
Additionally, Rab21 has been implicated in the regulation of autophagic flux. In order to elucidate the role of Rab21 in 
autophagy, we decided to study Rab21 in an autophagy context by co-expressing plasmids with GFP-Rab21 wild type 
(WT) or its constitutive inactive mutant (GFP-Rab21 T33N) and RFP-LC3, an autophagy-compartment marker. Our 
results showed that starvation slightly increased the colocalization between Rab21WT and LC3, and the overexpression 
of GFP-Rab21T33N led to a reduction of LC3-positive structures after starvation. Of notice, the autophagy flux assay 
determined that overexpression of GFPRab21T33N blocked the autophagy flux in comparison with the WT protein. 
Interestingly, overexpression of Rab21T33N decreased the LC3-II cell content at basal condition, leading us to 
investigate the role of Rab21 in the biogenesis of autophagosomes. We found that overexpression of Rab21WT 
modified the proportion of immature autophagosomes related to autophagolysosomes, measured using the mCherry-
GFP-LC3 tandem protein. Interestingly, the total LC3-positive structures per cell was significantly augmented in 
comparison with vector overexpression, both at full medium and starvation conditions. This results suggest that the 
increase in autophagosomes formation is not meant to supply a degradative function. To confirm this, we performed a 
DQ-BSA-endocytosis assay, where th overexpression of Rab21WT led to a decreased in DQ-BSA internalization after 
starvation, suggesting that Rab21WT could alter the degradative process in accordance with the LC3 tandem assay. On 
the other hand, DFCP1 has been shown to be important in the initial step of autophagosome biogenesis. Overexpression 
of Rab21WT and RFP-DFCP1 led to a significant increase in DFCP1-positive structures both at basal and starvation 
conditions. Overexpression of Rab21T33N significantly abolished the increase of the number of DFCP1-positive 
structures in comparison with the WT. Our results showed that Rab21 could participate in biogenesis of 
autophagosomes. 
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14-3-3 proteins are conserved scaffolding molecules in eukaryotes that modulate target proteins by binding to 
phosphoserine/threonine motifs, influencing various physiological processes including cell cycle control, apoptosis, 
energy metabolism, and protein trafficking. In humans, seven isoforms (β, γ, ε, η, σ, τ, and ζ) are encoded by distinct 
genes. Müller glial cells (MCs), the predominant glial cells in the vertebrate retina, are crucial for processes such as 
glutamate and chromophore recycling, including neuron regeneration after damage  in fish and chicken retina, however 
this funcion appear to be lost in mammalian retina. Recent findings in our lab indicate that chicken MCs express non-



visual opsins Opn5 and Opn3, which respond to low intensity blue light (BL) with calcium release, and that BL 
exposure halts MCs proliferation in the S phase of cell cycle. In the retina, isoforms ε and ζ are predominantly expressed 
in photoreceptor cells, regulating melatonin synthesis by binding to phospho-arylalkylamine N-acetyltransferase 
(pAANAT) in the dark, while light reduces pAANAT levels. However, the involvement of 14-3-3 proteins and AANAT 
regulation in MCs remains unclear. We hypothesized that 14-3-3 proteins play a role in MC cycle regulation and 
photoreception through their interaction with pAANAT and the tumor suppressor p53. Retinal explants from 15-day-
old chicken embryos (E15) were exposed to BL for 1 hour after a 1-hour dark incubation, and collected 3 hours post-
BL for immunocytochemistry and Western blot (WB). MC cultures derived from E10 chicken retina were treated with 
BL (68 µW/cm²) for 1 hour and collected at 3, 6, 12, and 24 hours for analysis. In E15 retinal explants, isoforms ε, η, 
and ζ were highly expressed, while σ was present in low abundance. Three hours post-BL exposure, 14-3-3 ε showed 
altered localization, increasing in the photoreceptors and ganglion cell layer, though no changes in total levels were 
observed by WB. In MC cultures, a significant increase in nuclear pAANAT was observed 3 hours after BL exposure. 
At 12 hours, 14-3-3 σ exhibited a response to BL, showing increased nuclear localization. Double immunolabeling 
revealed colocalization of 14-3-3 σ and p53 in the cytosol, but no significant changes in nuclear p53 levels or in the 
nuclear localization of p53. Similar colocalization patterns were observed for 14-3-3 σ and pAANAT in the cytosol. 
Our results indicate that MCs express distinct 14-3-3 isoforms, with 14-3-3 σ showing notable responsiveness to BL. 
Its association with p53 and pAANAT in the cytosol suggests a mechanism for regulating the cell cycle and 
physiological responses to BL. 
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Trypanosoma cruzi has fundamental mechanisms for its survival throughout its life cycle. Among these, autophagy has 
emerged as a key mechanism required for the differentiation process, as well as other functions that are crucial to 
parasite fitness. Another fundamental process is osmoregulation, due to it shields the parasite from osmotic stress 
encountered along its biological cycle and potentially enhances its capacity to resist antiparasitic drugs. Vps34, the only 
PI3K class III member, is involved in vesicular traffic in the endosomal and lysosomal systems and nutrient sensitivity 
in mammals. In this work, we demonstrate that parasites overexpressing TcVps34 or TcVps15 proteins enhance both, 
autophagy and metacyclogenesis. TcVps34 or TcVps15 overexpressing epimastigotes (TcVps34-OE and TcVps15-
OE) were able to differentiate to metacyclic forms in a higher proportion than WT cells. Parasites overexpressing these 
proteins showed a more intense labeling with the autophagosome marker Atg8.1 and higher levels of 
monodansycadaverine (MDC) staining, a specific in vivo marker for autophagic vacuoles, in the intermediate forms of 
differentiated parasites, in comparison to control parasites. In addition, TcVps34 and TcVps15 overexpressing 
epimastigotes subjected to nutritional stress showed a significant increase in the number of lysosomes. Regarding 
osmoregulation, using high-resolution quantitative 3D electron microscopy, electron tomography, and focused ion-
beam (FIB) SEM, we provide a comprehensive analysis of the structure of the contractile vacuole complex and flagellar 
pocket (CVC-FP) domain of T. cruzi. To this end, we used TcVps34-OE parasites, known to be more resistant to 
hypoosmotic stress, and a mutant overexpressing a phosphodiesterase C2 (TcrPDEC2-OE), which presents a low-
efficiency response to osmotic stress. TcVps34-OE cells exhibited a significantly larger and rounder central vacuole 
with numerous connections to the spongiome, compared to WT parasites; in contrast, TcrPDEC2-OE parasites 
exhibited a spherical central vacuole with limited connections to the spongiome. In addition, the CVC volume of the 
TcrPDEC2-OE cells was generally smaller when compared with WT parasites, whereas TcVps34-OE mutants 
exhibited a significantly larger CVC volume. Finally, the dynamics of the adhesion plaque, the filaments that connect 
both organelles, and whose function is unknown in T. cruzi, were also quantitatively assessed across the pulsation cycle. 
All three genotypes displayed significant variation in the area of the adhesion plaque. Notably, TcrPDEC2-OE 
consistently showed the smallest surface areas and TcVps34 OE mutants the largest, compared with WT cells. Taken 
together, these data demonstrate the key role of phosphatidylinositol 3-phosphate pathway in autophagy, differentiation 
and osmoregulation in T. cruzi. 
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Functional food (FF) is defined as a natural food or a food containing one or more specific components, which have 
functional influence on the health and well-being of the consumer. In the last decades, population´s interest in this type 
of food has been increasing because most of them are thought to contribute to improve health issues such as obesity, 
diabetes, cancer and blood pressure. Thus, blueberries, cranberries, peanuts, soy derivates, wheat bran, and oats, omega 
3 enriched fish, curcuma, and ginger, some examples of “healthy food”, are commonly choose. Their healthinesss 
resides in their chemical composition. Moreover, once the food-related beneficial compounds are identified, they are 
sold, over the counter, as dietary supplements also called nutraceuticals. Many of these FF are related to geographic 
zone. In South America, Opuntia ficus-indica (Ofi), commonly known as “nopal”, is the most widely distributed cactus 
and is very common in the Argentinian northwest (NOA) due to region´s climatic conditions. Considering its structural 
composition, wide availability, and lowcost access, Nopal can be used as a food ingredient. Chemical analysis 
performed by Nazareno´s lab in Santiago del Estero University, revealed Nopal´s high antioxidant activity as well as 
its high phenolic compounds concentration, which can prevent or revert oxidative stress. Thus, in the present work, we 
evaluated whether Ofi extracts may prevent renal epithelial damaged caused by calcium-oxalate (CaOx), as it is known 
that CaOx induced-renal injury is partially due to oxidative stress. To do that, the renal epithelial cells, MDCK were 
grown in a hyperosmolar environment (512 mOsm/Kg H2O) for 72 h to obtain a differentiated epithelia monolayer; 
then cultures were subjected to 1.5 mM CaOx in the absence or the presence of 7, 14 or 28 µg of GAE (Gallic Acid 
Equivalent)/g of Ofi, which was added to cultures 30 min before CaOx. After 24 h, (period in which oxalate damage is 
observed) cells were collected, and cell number and viability were determined by Trypan Blue assay. Cell morphology 
was also evaluated by fluorescent microscopy using phalloidin-FITC as a cortical actin marker. As previously observed, 
after 24 h of CaOx treatment, most cells showed a spindle-shaped morphology characteristical of an epithelial-
mesenchymal transition (EMT) and cell number was decreased. In contrast, when cells were pretreated with Ofi 
extracts, monolayers showed large extensions of typical cobblestone shape. This effect observed with all concentrations 
used but the optimal was 14 ug GAE/g of Ofi. Cell number was not completely recovered. In all condition cell viability 
was over 90%. These preliminary results suggest that Opuntia ficus-indica extracts prevent the CaOx-induced damage 
in the renal cell tubular epithelia.   
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Our studies of DUX4 molecular domains contributing to its cellular toxicity, subcellular trafficking, and nuclear 
localization, identified two LLXXL-like motifs at the C-terminus of DUX4 that may confer upon this protein a 
coregulatory role on the activity of nuclear hormone receptors. Aberrant expression of DUX4 in muscle cells could 
disrupt the activity of certain hormone nuclear receptors, potentially contributing to the clinical phenotype of FSHD. 
Comprehensive biochemical and cellular studies, using various cell lines (T47D, HepG2, and HEK293), as well as 
wild-type and mutant versions of DUX4, allowed us to demonstrate that DUX4 acts as a corepressor of progesterone 
and glucocorticoid nuclear hormone receptors, with a physical interaction observed between DUX4 and the 
glucocorticoid receptor. In further studies, we explore the potential coregulatory role of DUX4 on estrogen receptors 
(ERα and ERβ), as well as the impact of cellular presence of DUX4 and these receptors on the subcellular distribution 
of these proteins. Additionally, using available RNAseq data we are characterizing the relative levels of hormone 
nuclear receptors mRNAs present in controls, FSHD1 and FSHD2 myoblasts and differentiating myotubes. Results 
from these studies would advance our understanding of the physiology of hormone receptors in human muscle, also 
shedding light on the proposed novel endocrine activity of DUX4 and its connection with the pathogenesis of FSHD.  
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Glioblastoma (GBM) is the most aggressive and deadliest tumor of the central nervous system, originating from glial 
cells and characterized by its infiltrative capacity and rapid progression. The current treatment follows the Stupp 
protocol, which involves surgical removal of the tumor mass followed by chemotherapy and radiotherapy sessions. 
Even with treatment, a patient diagnosed with GBM typically survives for only about 14 months, underscoring the 
urgent need for innovative therapeutic approaches. Photodynamic therapy (PDT) represents a promising approach that 
utilizes a photosensitizer (PS), light at the excitation wavelength of the PS, and oxygen. Individually harmless, these 
components together generate reactive oxygen species, hydroxyl radicals, and singlet oxygen, creating a redox 
imbalance in cells that leads to cell death. Emerging research has shown that the efficacy of cancer therapies can be 
influenced by the biological clock inherent in each cell, which synchronizes multiple metabolic functions. Disruptions 
in genes associated with this molecular clock have been linked to the development of various cancers, including GBM. 
Given the intricate connection between the biological clock and cancer cell progression, integrating 
chronopharmacology with existing treatments, such as PDT, could enhance therapeutic outcomes. In this study, we 
explore the novel combination of PDT and chronotherapy in GBM cells, using PSs from the phthalocyanine family 
(ZnPc and ClAlPc), sodium talaporfin (NPe6), and 5-aminolevulinic acid (5-ALA), the latter being an FDA-approved 
PS precursor. Initial experiments tested the dark toxicity of the PSs, confirming that none were toxic within the 
concentration ranges evaluated. Phototoxicity assays were then performed in dexamethasone-synchronized cells, where 
the PS was delivered at various post-synchronization times. These assays revealed a time-dependent differential 
response in GBM cell viability after PDT, suggesting that the timing of PS administration can enhance PDT efficacy. 
Subsequent analysis using mathematical algorithms (JTK, ARS, and RAIN) determined the periodicity of each PS used 
in the PDT assays, showing that each had a unique period. Uptake assays for ZnPc and 5-ALA demonstrated a phase 
shift to cell viability, indicating lower PS uptake during periods of increased resistance. This study represents a 
pioneering effort to explore the potential of combining PDT and chronopharmacology in the treatment of glioblastoma, 
offering hope for an improved prognosis for those affected by this devastating tumor. 
 

CB-44 
 

APPLYING NANOTECHNOLOGY TO ENHANCE THE EFFICACY OF QUERCETIN 
IN BREAST CANCER CELLS  

Tiburzi S1,2, Lezcano V1,2, Principe G1,2, Montiel Schneider MG3,4, Miravalles AB1, Lassalle V3,4, González-Pardo V1,2 
1Depto. de Biología, Bioquímica y Farmacia, Universidad Nacional del Sur (UNS), Bahía Blanca, AR. 2Instituto de 

Ciencias 
Biológicas y Biomédicas del Sur (INBIOSUR); UNS-Consejo Nacional de Investigaciones Científicas y Técnicas 

(CONICET), Bahía Blanca, AR. 3Depto. de Química, UNS, Bahía Blanca, AR. 4Instituto de Química del Sur 
(INQUISUR); UNS-CONICET, Bahía Blanca, AR. 

E-mail: stiburzi@inbiosur-conicet.gob.ar 
  

Quercetin (QUE), a flavonoid abundant in fruits and vegetables, is known for its diverse biological activities, including 
potential anticancer effects with limited toxicity to normal cells. Despite its promising properties for breast cancer 
treatment, QUE faces challenges such as low bioavailability and rapid metabolism in vivo. Nanotechnology-based drug 
carriers have emerged as a potential strategy to address these issues. We previously showed that QUE exerts 
antiproliferative effects in MCF-7 breast cancer cells, with an estimated IC50 of 75 µM. In this work, we further 
investigated free QUE mechanism of action in MCF-7 cells. Clonogenic assays indicated that QUE inhibited the colony 
formation after 48 h of incubation with concentrations below its IC50. In addition, annexin V/PI staining analysis 
confirmed that QUE (75 µM) increased the apoptotic cell population by 30% compared to the control after 48 h. 
Furthermore, intracellular oxidant levels were significantly elevated in QUE-treated MCF-7 cells, as measured by the 
fluorogenic probe 2′,7′-dichlorofluorescin diacetate. Next, QUE was loaded on magnetic iron oxide nanoparticles 
coated with polyethylene glycol (MAG@PEG), a nanocarrier previously studied and demonstrated to be non-toxic. 
The incorporation of QUE (MAG@PEG@QUE) was qualitatively confirmed by FTIR spectroscopy, while the loading 
capacity was determined by UV-visible spectroscopy. Cytotoxic studies performed in MCF-7 cells exposed to 
MAG@PEG@QUE at a concentration equivalent to free QUE (75 µM, 48 h) showed that MAG@PEG@QUE 
significantly reduced cell proliferation and viability, accompanied by increased apoptosis. Furthermore, MCF-7 cells 
incubated with MAG@PEG@QUE exhibited changes in actin cytoskeleton, characteristic of apoptotic cells. TEM 
images confirmed the apoptosis and revealed the presence of vesicles containing clusters of MAG@PEG@QUE within 
cell cytoplasm. Targeting of magnetic nanoparticles was achieved in the presence of a static magnetic field, which led 
to a high intracellular accumulation of magnetic nanoparticles and induced cell death in targeted areas, without affecting 
adjacent cells. In conclusion, these findings suggest that MAG@PEG@QUE exhibits antitumor effects comparable to 
free QUE. This nanosystem has the potential to improve the bioavailability and targeted delivery of QUE for breast 
cancer treatment. 
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Glioblastoma (GBM) is the most aggressive and lethal primary brain tumor. GBM arises from glioma stem cells (GSCs) 
and is characterized by high heterogeneity, diffuse infiltration, and elevated chemoresistance. Galectins are glycan-
binding lectins involved in multiple cellular processes in numerous tumors. In particular, Galectin-1 (Gal-1) and 
Galectin-3 (Gal-3) have not been studied in depth in patient-derived GSCs. Previously, we found that both Gal-1 and 
Gal-3 knockdown (KD) in different GSC lines decreased cell proliferation; and that Gal-1 KD alone decreased cell 
migration and increased apoptotic cell death. This work aims to elucidate how Gal-1 and Gal-3 downregulation impact 
GSC transcriptome in vitro. To do so, a patient-derived GSC line (G09) was transfected with either Gal-1 (siGal1), Gal-
3 (siGal3), or non-targeting (siNT) siRNAs, and 120 h post-transfection samples were collected for RNA sequencing. 
Our results indicated that 265 and 221 genes were differentially expressed (DE) when treated with siGal1 or siGal3, 
compared to siNT. siGal1 DE genes were enriched in, but not restricted to, cell adhesion, cell cycle, and survival genes. 
A complementary analysis with PROGENy database revealed that several critical signaling pathways were affected 
upon Gal-1 KD. The downregulation of MAPK, EGFR, JAK-STAT, PI3K, and VEGF pathways could account for the 
decreased cell proliferation, migration, and survival. On the other hand, the upregulation of p53 and Trail pathways 
was compatible with increased apoptotic levels. In siGal3-treated cells, DE genes were enriched in cell-cell adhesion 
and cell cycle. The PROGENy analysis revealed upregulated activity of TNFa, PI3K, NfkB, and TGFb pathways among 
others. Finally, several E2F transcription factors were downregulated by siGal3 treatment. In summary, our results 
support the previously observed effect of Gal-1 and Gal-3 KD in GSCs and highlight the relevance of these lectins as 
potential targets in GBM. 
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Giardia lamblia, an early-diverging eukaryote, presents a unique challenge due to its lack of a typical endosomal-
lysosomal system. Instead, it features Peripheral Vacuoles (PVs) that function as both endosomes and lysosomes, 
located just beneath the plasma membrane of trophozoites. In this study, we generated monoclonal antibodies (mAbs) 
against a PV-enriched fraction, a crucial step toward understanding and characterizing this specialized organelle. The 
PV fraction was purified through subcellular fractionation and used as an immunogen to subcutaneously immunize 
BALB/c mice. Mice that produced polyclonal antibodies against PVs were sacrificed, and their spleen and lymph node 
cells were fused with NSO myeloma cells. Hybridomas secreting the desired antibodies were screened using indirect 
immunofluorescence and dot-blot with growing trophozoites. We successfully obtained mAbs targeting not only PVs 
but also the endoplasmic reticulum, ventral disc, and variant-specific surface proteins. The development of mAbs 
against proteins in organelles other than PVs might result from their co-localization in the same fraction, or these 
proteins could be processed via the PVs. Immunoblotting after cloning showed that each anti-PV mAb recognizes a 
specific protein. Future proteomic studies will help us identify these proteins and elucidate their roles in lysosomal 
transport and function. Through these mAbs specifically targeting PVs, we aim to deepen our understanding of this 
organelle’s function and explore the mechanisms of membrane protein transport and sorting in Giardia. This parasite 
provides an excellent model for studying the evolution of the secretory pathway in eukaryotes and understanding the 
processes by which an organism loses specific subcellular organelles when it becomes a parasite while retaining the 
minimal machinery necessary for fundamental cellular functions. 
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Thyroid carcinoma (TC) is the most prevalent endocrine neoplasm globally. Concurrently, the prevalence of overweight 
and obesity has also increased, conditions that have been associated with the rise of these types of solid tumors and 
which constitute a risk factor in TC. Chronic low-grade inflammation, insulin resistance, oxidative stress, and hormonal 
changes in obese patients are some of the factors that may contribute to the onset and growth of TC. Understanding the 
metabolic profile of tumor cells and its association with metabolic alterations in overweight and obese patients offers 
a unique opportunity to better understand cancer biology in this context. The low-density lipoprotein receptor-related 
protein (LRP1) is a transmembrane protein with complex functions in the regulation of energy metabolism and the 
development of metabolic syndrome. LRP1 actively participates in the aforementioned biological processes and has 
been described as contributing to the invasion and progression of TC cells. Therefore, we aimed to study LRP1 and 
energy metabolism as potential prognostic markers in TC, particularly in papillary thyroid carcinoma (PTC). First, we 
evaluated the expression and localization of LRP1 in an in vitro model using two human cell lines: normal thyroid 
epithelial cells (Nthy-ori 3-1) and PTC cells (TPC-1). Flow cytometry and indirect immunofluorescence analysis 
showed higher LRP1 expression in normal cells, with a dotted distribution pattern, mainly cytoplasmic and with higher 
concentrations in peripheral areas. In TPC-1 cells, a diffuse distribution pattern was observed, with some LRP1 
concentrations near the nuclear periphery suggesting a different functional role in each cell type. Next, using the 
SCENITH technique, we evaluated the energetic metabolism and observed a primarily glycolytic dependency in both 
cell lines. Interestingly, tumor cells appeared to activate secondary energy mechanisms when both glycolytic and 
oxidative phosphorylation pathways were inhibited. Finally, we aimed to study histological sections from patients with 
and without TC, categorized by body mass index (BMI) as normal weight, overweight, and obese, using hyperspectral 
microscopy. Image analysis revealed a clear difference between patients based on their BMI, showing distinct spectral 
fingerprints, which suggest different tissue compositions. This reinforces the premise that conditions such as 
overweight and obesity impact tissue structure, potentially influencing TC development and progression. The next step 
is to analyze LRP1 expression in these tissues to identify any additional differences. Together, these results suggest 
that both LRP1 and energy metabolism are key factors to consider in the study of TC. Future work will delve deeper 
into this analysis, both in vitro and using patient samples to determine whether, in the context of obesity, they could 
also be considered as markers to more accurately predict the progression of this disease.  
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Trophoblasts are specialized cells of the placenta. Villous cytotrophoblasts (VT) fuse to differentiate into a 
multinucleated layer, called syncytiotrophoblast (STB), involved in transferring nutrients and oxygen from maternal to 
fetal blood. STB protects the fetus against potential toxins and secrets proteins and hormones essential for the initiation 
and maintenance of pregnancy, such as the β human chorionic gonadotropin (β-hCG). Changes in the Golgi complex, 
the main organelle involved in secretion, and the molecular mechanisms required to adapt to the high secretory demand 
that arises during differentiation to STB have been poorly explored. In this context, we first studied changes in the 
Golgi morphology following Forskolin (FSK)-treatment of the BeWo cell line, an established model for VT 
differentiation. Moreover, we analyzed changes in CREB3L1, a transcription factor located in the endoplasmic 
reticulum membrane and transported to the Golgi complex in response to various stimuli, regulating the expression of 
genes involved in the secretory pathway. Additionally, CREB3L1 has been proposed as a promoter of cellular 
differentiation. Immunofluorescence and Western Blot analysis of time course experiments of BeWo differentiation 
after FSK treatment (0, 6, 24, 48 and 72 hours) were performed. Results show that FSK induces redistribution of Golgi 
complex markers from a tight juxtanuclear position to scattered particles throughout the cytoplasm. In agreement with 
previous reports, the expression of β-hCG also increases in response to FSK treatment. Furthermore, raise in both total 
and nuclear CREB3L1 levels demonstrate activation of this transcription factor. Considering that the cytoskeleton 
needs to reorganize during VT fusion and that microtubules participate in the organization and function of the Golgi, 
α-tubulin phenotype was analyzed alongside Golgi fragmentation. Further analysis would be required to determine both 
the role of CREB3L1 and the microtubules during this process. This contribution is necessary to understand 
physiological processes and may help prevent pregnancy complications associated with defective human trophoblast 
development. 
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Friedreich’s ataxia (FRDA) is a rare disease characterized by the decrease in the expression and/or functionality of 
frataxin (FXN), a protein that positively modulates the biogenesis of iron-sulfur clusters (Fe-S). The Fe-S cofactors are 
essential for cellular functioning, being necessary in vast metabolic systems. In addition, FXN deficiency increases the 
reactive oxygen species causing cell damage and mitochondrial dysfunction. With the objective of developing new 
therapeutic strategies, our laboratory produced a highly stable FXN variant (SILCAR) that is more resistant to 
proteolysis in vitro and 2.4 kcal/mol more stable compared to the wild-type variant. We designed and prepared the 
Trojan variants, including a cell penetrating peptide sequence and the mitochondrial transit signal to carry out the 
delivery of the proteins to the cells and to compare their performances. Urea- and temperature-induced unfolding 
experiments of these new variants showed the same difference in stability. The functionality of the Trojan variants was 
studied in control and FRDA patient’s cells. The subcellular distribution of the Trojan proteins was analyzed. We 
observed both proteins in mitochondria-enriched fractions, but we do not discard the localization of the Trojan proteins 
in other compartments such as cell membranes. The SILCAR Trojan mean life was investigated in cellular 
environments of FRDA patient cells. We observed an increased mean life in fibroblasts, while no difference was 
observed in lymphoblastoid cells. In functional assays, the cellular profile of oxidative stress response proteins was 
studied. FRDA patient cells treated with Trojan variants resembled the profile of cells from healthy subject. We also 
observed that treatment with SILCAR produced an increase in cell proliferation. To further evaluate the SILCAR 
variant as a potential treatment for FRDA, we propose to measure mitochondrial levels of ROS, aconitase activity and 
to monitor cell bioenergetics by the oxygen consumption rate measurements.  
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Pyruvate decarboxylases (Pdc) (EC4.1.1.1) catalyze the non-oxidative decarboxylation of pyruvate, producing 
acetaldehyde and carbon dioxide, a reaction that is pivotal in the fermentation pathway. Recent studies have suggested 
that a change in the substrate specificity of the enzyme Aro10, typically responsible for the decarboxylation of 
phenylpyruvate but not pyruvate, may have enabled certain yeast species within the Wickerhamiella and Starmerella 
(W/S) clade to reacquire the ability to perform alcoholic fermentation. In this study, we characterize the only 2-oxo-
acid decarboxylase that we recognized by in silico analyses of available Starmerella bacillaris sequenced genomes. 
Kinetic analysis and substrate specificity tests of the 2-oxo-acid decarboxylase activity present in total protein extracts 
of the type strain CBS9494, reveal that the S. bacillaris enzyme (SbPdc) can decarboxylate both pyruvate and 
phenylpyruvate, showing a higher affinity for pyruvate. Steady-state kinetic measurements of SbPdc exhibit Michaelis-
Menten behavior, indicating the absence of the characteristic substrate activation seen in Saccharomyces cerevisiae 
pyruvate decarboxylase (ScPdc). Additional in silico analysis of the predicted primary and secondary structures of 
SbPdc reveal that its theoretical catalytic site contains amino acid residues conserved with ScPdc. However, residues 
C221, H92 and H225, essential for substrate activation in ScPdc, are absent in SbPdc. Expression of the SbPDC gene 
in an S. cerevisiae strain lacking measurable 2-oxo-acid decarboxylase activity (i.e., a pdc1Δ, pdc5Δ, pdc6Δ, aro10Δ 
mutant) restored its ability to grow in media containing fermentable carbon sources. Measurement of 2-oxo-acid 
decarboxylase activity in total protein extracts of this strain revealed both pyruvate and phenylpyruvate decarboxylase 
activities, with similar kinetic behaviors to those observed in protein extracts from S. bacillaris. Taken together, our 
results indicate that the 2-oxo-acid decarboxylase activity present in S. bacillaris, which is a representative member of 
the W/S clade, corresponds to a bona fide pyruvate decarboxylase enzyme.   
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Atherosclerosis, a chronic inflammatory disease, is characterized by an imbalance in lipid metabolism and activation 
of innate immune cells. In the early stages, changes in peripheral blood monocytes to foamy or inflammatory phenotype 
contribute to the development of atherosclerosis. Nitro-fatty acids (NO2-FA), endogenously formed, have shown 
promising protective effects in atherosclerosis. This study, which comprehensively evaluates the early changes in 
circulating monocytes induced by orally administered NO2-CLA in ApoE-/- mice, provides a robust understanding of 
NO2-FA's effects. Our findings suggest that NO2-FA treatment decreases LRP1 and CD11c expression in monocytes, 
reducing the percentage of lipid-rich circulating monocytes (Bodipy+) analyzed by flow cytometry. Mechanistically, 
we demonstrated that NO2-CLA (5 µM) significantly reduces the adherence of THP1 to bovine aortic endothelial cells 
(BAEC). Moreover, we confirmed this observation with mononuclear cells isolated from ApoE-/- or C57BL6 mice, 
incubation with NO2-CLA established a significant reduction of adherence to BAEC cells. To understand the 
transcriptional changes induced by NO2-CLA in circulating immune cells, we gavaged ApoE-/- or C57BL6 mice fed a 
western diet or chow diet with NO2-CLA (90 mg/kg/day) or vehicle for 10 days. The dose is comparable to the levels 
formed in humans by allometric scaling and similar to the one being evaluated in clinical trials. We then performed 
RNAseq from monocytes (CD115+) isolated by cell sorting. We found that oral NO2-CLA induces rapid and significant 
changes in monocyte gene expression. KEGG pathway analysis confirmed a decrease in genes associated with 
inflammation (IL-6 and IL1-b production, response to IFN-a), leukocyte chemotaxis, cell-cell adhesion molecules, 
cellular extravasation, and monocyte migration. These profound changes in monocyte gene expression induced by NO2-
CLA seem to turn them from a pro-inflammatory and, in consequence, more atherogenic (ApoE-/- mice) to a gene 
expression profile less inflammatory and, perhaps, less atherogenic, with more similarities to wild type C57BL6 mice. 
Altogether, these findings show that NO2-CLA induces a wide spectrum rewiring of inflammatory and immune cells, 
suggesting a potential therapeutic effect in preventing atherosclerotic plaque development.    
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Proper cholesterol (Chol) transport is crucial for cellular functionality. Impaired Chol homeostasis is linked to several 
human diseases, including Niemann-Pick type C and Alzheimer's disease. As a Chol auxotroph, the nematode 
Caenorhabditis elegans serves as a valuable model for studying its intracellular availability. Chol depletion leads to 
developmental arrest mainly due to the worm's inability to synthesize Chol-derived hormones, called dafachronic acids. 
Previous research from our group demonstrated that the endocannabinoids (eCBs) 2-arachidonoyl-glycerol (2-AG) and 
anandamide (AEA) play a key role in C. elegans by modulating Chol mobilization from internal reserves. Similar 
results have been observed in various mammalian cell models, suggesting a conserved process. However, the exact 
mechanism by which eCBs regulate Chol trafficking in both nematodes and mammals remains unknown. In this study, 
we first developed a simple but robust assay to identify additional regulatory components of the pathway through 
targeted RNAi screenings. We generated two C. elegans reporter strains: (I) daf-7;col-183p::mCherry and (II) daf-
7;fat-4;col-183p::mCherry, useful for detecting decreases and increases in Chol mobilization, respectively. The daf-7 
mutation makes both strains hypersensitive to Chol depletion, leading to a dauer (arrest) phenotype, despite the presence 
of internally stored sterols. We also incorporated a dauer-specific fluorescent reporter into both strains to facilitate the 
counting of arrested larvae under a fluorescent dissecting microscope. By performing RNAi assays, we demonstrated 
that this strategy reduced the time and complexity of the analysis while improving its accuracy. The second part of this 
work focuses on the study of the C. elegans SBP-1 protein -a functional ortholog of the human transcription factor 
SREBP- since we recently discovered that it is essential for mediating eCB-regulated Chol transport. Using the reporter 
strains, we found that sbp-1 RNAi treatment severely reduced Chol availability in worms, particularly in the fat-4 
background, a loss-of-function allele that impairs the synthesis of 2-AG and AEA. This result supports our hypothesis 
that sbp-1 genetically interacts with fat-4 to promote eCB-mediated Chol transport. Given that SBP-1’s regulatory 
effects take place in the nucleus, we used an SBP-1::GFP C. elegans reporter fusion to assess its nuclear translocation 
via microscopy. Consistent with our previous results, we determined that both (i) the exogenous addition of 2-AG and 
(ii) the removal of Chol from the growth media were sufficient to increase the nuclear translocation of SBP-1. These 
findings provide new insights into the still incomplete puzzle of eCB signaling and Chol homeostasis. Understanding 
this mechanism is crucial for advancing potential eCB-based therapeutic options for diseases related to Chol 
homeostasis dysfunction. 
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Renal development is a complex event that is completed postnatally in mammals. Previously, we reported that 
bradykinin (BK) favors collecting duct (CD) cells association to form migratory colonies through B2 receptor (B2R) 
activation. S1P can act intracellularly as a second messenger or extracellularly as a ligand of five different G protein-
coupled receptors (S1PR1-5). Thus, the aim of our current work is to deepen the understanding of how BK, acting via 
the B2 receptor (B2R), influences the association and migration of CD cells in primary cultures derived from 10-day-
old Wistar rats, and how this is modulated by the S1P receptor subtypes (S1PR1, S1PR2, and S1PR3). We used selective 
inhibitors for sphingosine kinase (SK) isoforms and antagonists of S1P receptors to examine the dynamic effects on 
actin cytoskeleton organization, vinculin-based cell-cell junctions, and focal adhesions. In primary developing CD cell 
cultures, different populations of cells regarding their differentiation state were found. Treatment with BK resulted in 
enhanced cell compaction, compared with control conditions, evident by the formation of a continuous actin belt at the 
periphery of the colonies and increased collective migration. Inhibition of S1PR1 (W-146) and S1PR3 (BML-241) led 
to a significant reduction in the BK-induced compaction and cytoskeletal reorganization, indicating that the S1P and 
BK signaling pathways work together to amplify cellular responses. In contrast, S1PR2 inhibition (JTE-013) allowed 
partial compaction, suggesting differential roles of S1P receptor subtypes in mediating these effects. When cells were 
treated with the SK inhibitor D,L-threo-dihydrosphingosine, BK-induced cell compaction was observed, but cells 
exhibited incomplete adhesion, reflected in the diminished vinculin localization at cell junctions. These findings suggest 
that intracellular S1P generation is essential for optimal cell-cell adhesion, whereas S1P signaling through its receptors 
is necessary for the full effect of BK on collective migration. In conclusion, our data highlight a synergistic interaction 
between S1P and BK pathways in regulating key processes involved in CD cell organization during renal development. 
This cooperation is essential for both the migratory behavior and the structural integrity of epithelial cells, critical for 
proper renal papilla collecting duct formation. 
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Before fertilization, human spermatozoa undergo exocytosis of their acrosomal granule in response to physiological 
stimuli such as progesterone and the zona pellucida glycoproteins. It is a calcium-regulated exocytosis known as the 
acrosome reaction (AR). Our laboratory has elucidated the signaling cascades induced by different sphingolipids during 
the AR. Sphingosine 1-phosphate (S1P) stimulates AR by interacting with Gi protein-coupled receptors. There are five 
specific receptors for S1P in other cell types, but they have not yet been described in human sperm. Using Western blot 
and immunofluorescence assays, we demonstrated the existence and localization of these receptors in human sperm. 
By conducting acrosomal exocytosis experiments in the presence of receptor agonists and antagonists, we have shown 
that S1PR-1 and -3 are not only present but necessary for S1P-induced AR to occur. Calcium measurements in the 
population indicate that the agonists are specific to each receptor and induce a calcium increase comparable to that of 
S1P. When S1P interacts with its receptors, it triggers a signaling cascade that stimulates the synthesis of S1P from 
sphingosine in the sperm cells. Therefore, a terminal cell such as the human sperm is producing S1P. We determined 
the presence and functionality of an ATP binding cassette, ABCC1, responsible for S1P transport from the intracellular 
to the extracellular environment of the gamete. We unveiled an autocrine/paracrine mechanism for S1P in the human 
male gamete that describes a new molecular mechanism leading to the exocytosis of the spermatic granule. 
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DIETARY ω-3 POLYUNSATURATED FATTY ACIDS INHIBIT PANCREATIC 
CANCER PROGRESSION AND SHH SIGNALING IN A KPC MOUSE MODEL 
Garay MI 1,2, Mazo T2, Ferrero V1, Barotto NN2, Lagares C1, Granton MF2, Moreira Spinoza Maria José2, 

Cremonezzi D3, Comba A4, Brunotto MN 1,5, Fernandez Zapico ME6, Pasqualini ME 1,2 
1Instituto de Investigaciones en Ciencias de la Salud (INICSA CONICET); 2Instituto de Biología Celular y Cátedra 

de Biología Celular, Histología y Embriología- FCM-UNC; 3Departamento de Patología, Hospital Nacional de 
Clínicas, FCM-UNC, Córdoba, Argentina; 4Department of Pathology, Division Neuropathology, Heersink School of 
Medicine, University of Alabama at Birmingham; 5Departamento de Biología Bucal, Facultad de Odontología, UNC; 

6Schulze Center for Novel Therapeutics, Mayo Clinic, Rochester, Minnesota, USA. 
E-mail: isabel.garay@unc.edu.ar 

 
A significant number of cases of pancreatic cancer are due to modifiable risk factors such as fats consumed by the diet. 
Research studies suggest that diets high in omega-3 polyunsaturated fatty acids are associated with reduced pancreatic 
cancer risk. However, the scientific results appear insufficient for a general conclusion in pancreatic carcinogenesis. 
We investigated the effects of diet supplemented in fish oil high in ω-3 polyunsaturated fatty acids, the eicosapentaenoic 
acid (EPA, 20:5) and the docosahexaenoic acid (DHA, 22:6) and their derivatives the eicosanoids and their association 
with the ligand Sonic Hedgehog (SHH) and the peroxisome proliferator activator gamma receptors (PPARγ) on 
pancreatic cancer development in vivo. We used a transgenic mouse model that includes the knock-in of the G12D 
mutant of KRAS activated by Cre recombinase in the exocrine pancreas and TP53-deficient (KPC mouse) mice fed 
with semi-synthetic diets supplemented with 6% corn oil (control diet, high ω-6 PUFAs) or with 6% fish oil (high ω-3 
PUFAs). Our findings showed that dietary treatment with ω-3 PUFAs changed the tumor membrane fatty acid profile 
(Gas Chromatography), eicosanoids release (HPLC), and significantly reduced tumor volume, lung and liver metastasis 
(H-E stain) (p<0.05). Additionally, it reduced pathological tumor tissue malignant parameters (p<0.05), such as duct 
glands differentiation, stromal desmoplasia, vascularization, and cell proliferation (H-E stain and Masson stain), and 
increased apoptosis (TUNEL assay) (p<0.05). These parameters were well correlated with an increase in the fatty acid 
ligand, PPARγ tumor expression (p<0.05), and a decrease in the pancreatic cancer pro-tumorigenic ligand, SHH 
(immunohistochemistry) (p<0.05). Our results demonstrated the impact of EPA and DHA as antitumor regulators of 
molecular protein factors involved in pancreatic tumor progression. 
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Photodynamic therapy (PDT) is a therapeutic alternative for treating several pathologies, from microbial infections to 
cancer. PDT involves applying a photosensitizer (PS) that interacts with light in an appropriate wavelength, absorbing 
its energy and going from the basal to the excited singlet state. This excited state can experience intersystem crossing 
to the excited triplet state (3PS*). 3PS* can generate reactive oxygen species that induce injury and trigger cell death. 
Phthalocyanines (Pcs) are among the most studied PSs, and although they present interesting photophysical and 
photochemical properties, the main inconvenience is their hydrophobic nature, which limits their intravenous 
application. Using a transporter for the hydrophobic PSs becomes an exciting strategy with liposomes (LPs) being 
widely studied carriers composed of phospholipid bilayers. Positively charged carriers or cationic drugs increases 
binding/interaction to surfaces that exhibit anionic charges, whether bacteria or eukaryotic cells, and therefore increases 
its delivery and therapeutic efficiency. The current research endeavors to investigate the benefits of enclosing a 
hydrophobic photosensitizer in cationic liposomes for application in a PDT protocol for glioblastoma cells, to optimize 
the protocol. To accomplish this purpose, liposomes composed of DOTAP (dioleoyl-3-trimethylammonium propane), 
DPPC (dipalmitoylphosphatidylcholine), and cholesterol were prepared, testing the effect of two different DOTAP 
concentrations on the PDT efficiency. For each formulation, 20 μM ZnPc was the final concentration inside liposomes. 
We measured several properties, including light absorption, size, and zeta potential for each formulation on the day of 
preparation and over time. In vitro assays were performed in multiwell plates with a final concentration of ZnPc to 0.05 
μM for each of the four liposomal formulations tested in T98G glioma cell lines. Dark toxicity was evaluated before 
the PDT protocol, finding appropriate cell viability in the absence of irradiation in all the concentrations assessed. Cell 
irradiation was performed at different incubation times for all formulations of interest. Cellular viability monitored 24 
hours after irradiation, showed differences between neutral and cationic liposomes, the latter being the ones that showed 
enhanced cellular death with shorter incubation periods. The findings underscore the exciting potential of these 
innovative formulations for more efficiently delivering photodynamic therapy to treat glioblastoma. 
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Maneb (MB) is a widely used dithiocarbamate fungicide that can cross the blood-brain barrier and has been reported 
as an environmental triggering factor of Parkinson’s disease. In a previous work, we demonstrated that MB exposure 
induced lipid peroxidation in neuronal cultures along with downregulation of glutathione peroxidase 4 (GPX4), and 
mitochondrial alterations. These previous findings were indicative markers of a specific regulated cell death mechanism 
named ferroptosis. In the present work, we aimed to characterize MB-induced neurotoxicity in midbrain using C57BL/6 
mice exposed to the pesticide. In this in vivo model we studied biochemical changes associated with lipid metabolism. 
In the midbrain of MB-treated animals, oxidative stress and astrogliosis were accompanied by the loss of tyrosine 
hydroxylase-positive neurons, and an enhanced expression of α-synuclein. Regarding markers of ferroptosis, MB 
promoted lipid peroxidation with reduced glutathione content and decreased mRNA expression of GPX4 and the 
cystine/glutamate transporter SLC7A11. In addition, cholesterol accumulation was accompanied by the upregulation 
of genes associated with its metabolism, such as Srebp-2 and Hmgcr. Behavioral tests showed that MB treatment 
impaired mice's locomotor activity. The total distance traveled, supported and unsupported rears were lessened during 
the open field test in MB-treated mice, and they additionally displayed a diminished rotarod performance. Overall, we 
established a mouse model of pesticide exposure with a neurodegenerative phenotype that points towards a link between 
midbrain ferroptosis and colesterol metabolism disturbances. 
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In plants, lipid metabolism and remodeling are key mechanisms for survival under temperature stress. In the first part 
of the present study, the lipid profile of barley roots was compared under chilling stress treatment and during subsequent 
recovery. Lipids were obtained through a single-extraction method with a polar solvent mixture, and were then analyzed 
by mass spectrometry. The results indicated that lipid metabolism was significantly affected by chilling. Most of the 
glycerolipids analyzed returned to control values during short- and long-term recovery, whereas several representative 
phosphatidic acid (PA) molecular species were edited during long-term recovery. Most of the PA molecular species 
that increased in the long term had the same acyl chains as the phosphatidylcholine (PC) species that decreased during 
that time. C34:2 and C36:4 underwent the most remarkable changes. Since the mechanisms underlying the acyl-editing 
of PC in barley roots remain elusive, we also evaluated the contribution of lysophosphatidylcholine acyltransferases 
(HvLPCAT) and phospholipase A (HvPLA), and found that the expression of the genes encoding them was up-
regulated during recovery from chilling. The differential acyl-editing of PA during recovery, which involves the 
remodeling of PC, might therefore be a regulatory mechanism of cold tolerance in barley. The second part of the study 
looked into the impact of glycerolipid remodeling on the biophysical properties of barley root cell membranes. 
Membranes were formed with lipids extracted from roots subjected to chilling stress, or during subsequent short- and 
long-term recovery. The aim was to determine to what extent the roots were able to offset the adverse effects of 
temperature on their cell membranes. We analyzed the response of the probe Laurdan within bilayers of different 
extracts, the zeta potential of liposomes, and the behavior of Langmuir monolayers upon compression. Significant 
changes were observed in the ordering of water molecules inside the bilayers, in agreement with changes registered in 
the lipid unsaturation index due to remodeling. Langmuir monolayers showed a temperature-dependent reorganization 
upon surface pressure, regardless of the specific extract with which they were prepared. This reorganization was 
accompanied by increased entropy in the case of layers from control plant extracts. Entropy was not modified when 
extracts from acclimated plants were used. In summary, some membrane properties were recovered after chilling stress 
while others were not, which suggests that membrane biophysical properties play a role in plant acclimation to chilling. 
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Arachidonic acid (AA) metabolism plays a critical role in renal cell osmoadaptation. We recently showed that 
hypertonicity induces cytosolic phospholipase A2 (cPLA2) expression and activation leading to AA release. Free AA 
may increase triacylglyceride (TG) synthesis and accumulation, and/or it can be converted to prostaglandins (PG) by 
cyclooxygenase 2 (COX2) activity. Both mechanisms are required for renal cell survival under osmotic stress. The 
mechanisms by which hypertonicity induces cPLA2 expression are not fully understood yet. We have previously shown 
that hypertonicity induces unfolded protein response (UPR) activating the IRE1α-XBP1s signaling pathway which 
regulates TG synthesis. Thus, in the present work we evaluated whether XBP1s regulates cPLA2-AA-COX2 axis under 
osmotic stress. To do this, MDCK cells were incubated in the absence or presence of XBP1s expression inhibitor 4µ8C 
or NF-κB inhibitor parthenolide (Parthe) for 24 h in hypertonic conditions. Both, 4µ8C and Parthe prevented 
hypertonicity-upregulation of cPLA2 mRNA and protein. Moreover, XBP1s inhibition decreased NF-κB protein 
expression, nuclear translocation, and activity. Treatment with 4µ8C, prevented COX2 mRNA upregulation, but 
increased COX2 protein level. Confocal microscopy analysis showed that XBP1s inhibition caused COX2 
accumulation in granule-like structures that colocalized with ER marker calnexin, suggesting impaired protein 
degradation which was confirmed by cycloheximide-chase experiments. COX2 accumulation was accompanied by an 
increase in PGE2 production, indicating that enzymatic activity is conserved even under unresolved ER stress 
conditions. Finally, Phalloidin-FITC labeling revealed that pretreatment with NS398, a COX2 inhibitor, prevented 
morphological alterations associated with XBP1s inhibition, indicating that the excess of PGE2 is linked with cell 
damage rather than a protective mechanism. Our results demonstrate that XBP1s and NF-κB coordinately regulate AA 
metabolism and that cells need to maintain tight control of it to ensure adaptation to osmotic stress. 
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Glycosphingolipids are structurally and functionally important lipids that regulate many cellular processes. Imbalances 
in sphingolipid levels or subcellular localization lead to the development and progression of multiple disorders, 
including polycystic kidney disease (PKD), a renal ciliopathy. PKD is characterized by kidney cysts that develop due 
to uncontrolled epithelial cell proliferation, growth, and polarity, downstream of dysregulated primary cilia-dependent 
signaling. The role of glycosphingolipids in primary cilia formation remains largely unexplored. Therefore, in this 
study, we analyzed the effects of glycosphingolipid depletion on cystogenesis and its subsequent influence on primary 
cilium development. Seeded within a collagen matrix, MDCK cells form cysts characterized by a central lumen 
surrounded by a single layer of polarized cells, mimicking PKD cyst formation in situ. The time course of cystogenesis 
and apicobasal polarity was analyzed by the stain for F-actin (phalloidin-FITC) and nuclei (Hoechst). On day 3 after 
seeding, most cysts showed no lumen, however, by day 6, nearly all cysts exhibited a single lumen surrounded by an 
epithelial monolayer, and on day 9 mature cysts were developed. Cells polarized with the basolateral surface facing 
outward in contact with the collagen matrix and the apical surface facing the lumen. To test the effect of 
glycosphingolipid depletion 3D cultures were treated on day 3 with D-PDMP, an inhibitor of glucosylceramide 
synthase, and cells were immunostained on day 9 for acetylated tubulin to detect primary cilia and analyzed by confocal 
microscopy. MDCK cyst cross-sections showed primary cilia projecting into the lumen, allowing the analysis of their 
length. Treatment with D-PDMP caused changes in primary cilia size and shape, and the quantitative analysis showed 
that the inhibitor induced the elongation of primary cilia in a concentration-dependent manner. Also, glycosphingolipid 
depletion caused cysts with aberrant morphological features and defective lumen formation, with an increased 
percentage of cysts with multiple lumen. Taken together, these results show that glycosphingolipids modulate 
cystogenesis and primary cilium development. We speculate that the glycosphingolipid composition might be critical 
to primary cilium–dependent signaling and proper epithelial morphogenesis. 
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The process of epithelial cell de-differentiation is known as epithelial-mesenchymal transition (EMT). EMT is a 
dynamic process through which fully differentiated epithelial cells acquire a mesenchymal phenotype, characterized 
by the loss of cell adhesion and apical-basal polarity, as well as a reorganization of the cytoskeleton. In our laboratory, 
we have developed a de-differentiation model using hypertonic-differentiated Madin-Darby canine kidney (MDCK) 
cells, which undergo spontaneous EMT at the wound edge during wound healing assays. In this model, we have 
observed that EMT is mediated by the activation of the S1P-specific receptor 2 (S1PR2)/ERK1/2 signaling pathway. 
The aim of our research is to evaluate the role of membrane sphingolipids, such as sphingomyelin, in de-differentiation 
processes and their potential association with S1P receptor activation. In the present study, we investigated which 
sphingomyelinase (SMase) isoforms ‒aSMase, nSMase1, and nSMase2‒ are involved in de-differentiation and 
migration. We found that pharmacological inhibition of nSMase with GW4869 (but not aSMase with amitriptyline) 
reduced cell migration velocity and the acquisition of a migratory phenotype, with the actin cytoskeleton (F-actin) 
remaining in the cellular cortex rather than forming stress fibers. Additionally, GW4869 impaired the disassembly of 
adherens junctions (AJs - E-cadherin, β-catenin, and α-catenin). Furthermore, there was a decrease in vimentin 
expression in the cells adjacent to the wound edge. These observations suggest that nSMase isoforms are involved in 
EMT. We then assessed the localization of SMase isoforms in cells adjacent to the wound edge and found that nSMase2 
relocated from the plasma membrane to cytoplasmic vesicles. To determine the role of the nSMase2/S1PR2 relationship 
in EMT, we evaluated the effect of S1PR2 antagonist JTE-013 on nSMase2 localization. We observed that S1PR2 
inhibition prevented the relocation of nSMase2. These results suggest that the relocation of nSMase2 is a key event in 
EMT and is dependent on the prior activation of S1PR2 by S1P. Our findings highlight a potential relationship between 
soluble and membrane sphingolipids and their role in cellular fate determination. 
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Using a gas-liquid interphase culture system with neonatal mouse testicular explants, we successfully replicated 
spermatogenesis, although at a low efficiency. Previous studies indicated a partial deficiency of C20-C22 
polyunsaturated fatty acids (PUFAs) in the culture system, which was addressed by supplementing with a PUFA-rich 
total lipid extract that promoted the progression of spermatogonia into meiosis. In vivo, docosahexaenoic acid (DHA) 
is abundant in the membrane phospholipids of more differentiated spermatogenic cells, such as round spermatids and 
mature spermatozoa, suggesting a crucial role in spermatogenesis progression. In this study, we evaluated the effects 
of DHA supplementation on germ cell differentiation and steroid hormone production during the ex vivo culture of 
prepubertal mouse testicular explants. Additionally, we assessed the impact of DHA on the testicular lipid composition, 
particularly those containing long-chain PUFAs (C18-C22), throughout the culture period. Interestingly, DHA 
supplementation did not alter the fatty acid composition of testicular phospholipids or neutral lipids. Testosterone and 
17β-estradiol levels during the culture period remained comparable to control conditions. Moreover, the expression of 
steroidogenesis-related genes, including Steroidogenic Acute Regulatory Protein (Star), 17β-Hydroxysteroid 
Dehydrogenase 1 (17β-Hsd1), Sex Hormone-Binding Globulin (Shbg), and Cytochrome P450 Aromatase (Cyp19a1), 
showed no significant change, except for 3β-Hydroxysteroid Dehydrogenase (3β-Hsd1), which was upregulated. 
Remarkably, while the expression of genes associated with spermatogonial proliferation remained unchanged, the 
expression of genes involved in meiosis progression and spermatid formation—such as Stimulated by Retinoic Acid 8 
(Stra8), Synaptonemal Complex Protein 3 (Sycp3), and Acrosin (Acr)—was significantly upregulated in explants after 
22 days of culture. This upregulation correlated with a higher number of tubules containing spermatogenic cells that 
reached the round spermatid stage. Our results suggest that DHA promotes the transcription of genes involved in the 
progression of meiosis and the differentiation of germ cells, likely through the activation of signaling pathways that 
regulate gene expression in these processes. In conclusion, DHA emerges as a critical factor in optimizing 
spermatogenesis in ex vivo testicular explants. Supported by FONCyT, [PICT2020-02056 to GMO], and SGCyT UNS, 
[PGI 24/B341 to GMO and JML]. 
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Nonylphenol (NP), a chemical known for its endocrine-disrupting properties, is an environmental pollutant associated 
with numerous adverse effects on male fertility in both animal models and wild species. In this study, we used a gas-
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liquid interface testicular culture system to investigate the impact of NP on ex vivo neonatal testicular development. 
Our objectives were to measure the production levels of testosterone (Tes) and 17β-estradiol (E2), to analyze the 
expression of genes encoding key proteins involved in the biosynthesis of these hormones, and to assess alterations in 
testicular lipid composition in NP-exposed ex vivo cultured testes. Our results demonstrated that NP disrupted both the 
differentiation and maintenance of spermatogenic cells. Furthermore, NP significantly downregulated the transcript 
levels of marker genes associated with spermatogonial, meiotic, and haploid spermatogenic cells compared to controls. 
Histological analysis revealed that the seminiferous tubules were depleted of spermatogenic cells, with a concomitant 
increase in the number of interstitial cells. These observations were consistent with the macroscopic finding that, after 
22 days of culture, the tissue size was significantly reduced compared to the control. Notably, NP-exposed tissue 
produced higher levels of Tes compared to the control during the 0 to 25-day culture period, while E2 levels tended to 
decrease. This was consistent with an observed increase in the expression of 3β-Hydroxysteroid Dehydrogenase (3β-
Hsd1) and a decrease in Cytochrome P450 Aromatase (Cyp19a1), enzymes involved in the production of Tes and E2, 
respectively. In addition, the explants exposed to NP had higher levels of neutral lipids, particularly triacylglycerols 
(TAG) and cholesterol esters (CE), compared to those cultured under control conditions. We observed an increase in 
neutral lipid droplets within both intratubular and interstitial cells, likely containing the accumulated TAG and CE. In 
summary, this study shows that NP negatively impacts prepubertal spermatogenesis and germ cell maintenance, while 
also disrupting steroidogenesis and causing imbalances in hormonal and lipid homeostasis. Supported by FONCyT, 
[PICT2020-02056 to GMO], and SGCyT UNS, [PGI 24/B341 to GMO and JML]. 
 

LI-22 
 

EP2 AND EP4 ACTIVATION IN THE RESTITUTION OF AN OXALATE-DAMAGED 
RENAL EPITHELIUM 

Sendyk, DE1-2, Parra LG1-2, Yaneff, A3; Davio, C3, Fernández, MC1-2, Casali, CI1-2 
1Universidad de Buenos Aires, Facultad de Farmacia y Bioquímica-Biología Celular y Molecular. Buenos Aires, 

Argentina 2IQUIFIB- Instituto Dr Alejandro Paladini -UBA-CONICET. Buenos Aires, Argentina. 
3Instituto.de Investigaciones Farmacológicas ININFA-UBA-CONICET, FFYB, UBA. 

E-mail: sendykdylan@gmail.com 
 

Kidney stone disease is the most common pathology of the urinary tract, affecting about 12% of the global population. 
Among the types of stones, we can find various kinds such as struvite, calcium phosphate, cystine, and calcium oxalate. 
Calcium oxalate stones, the most common type, can harm renal cells and tubular structures, potentially leading to 
chronic kidney disease. Our Previous findings showed that renal differentiated cells treated with Oxalate (Ox) for 24 h 
exhibited spindle-shaped morphology characteristic of epithelial-mesenchymal transition (EMT). After 48 h of Ox 
treatment, cells began to recover their shape, and by 72 h, the epithelium was almost restituted. Ox treatment also 
modulated COX-2 mRNA and protein expression. PGE2 levels, the primary COX product in renal cells, notably 
increased after 8 h of Ox treatment but returned to control levels at 72 h post-Ox. The inhibition of COX2 with 10µM 
NS398 prevented epithelial recovery and decreased PGE2 levels. Adding PGE2 to 10µM NS398 + Ox-treated cells 
avoided EMT at 24 and 48 h. Moreover, PGE2-treated cells exhibited a morphology characteristic of renal epithelium 
(cobblestone). The aim of the present work is to evaluate the activation of the PGE2 receptors on the restitution of renal 
differentiated epithelial after Ox damage. To accomplish that, renal epithelial cells (MDCK) were grown in a 
hyperosmolar environment (512 mOsm/Kg H2O) for 72 h to differentiate them and then, subjected to 1.5 mM Ox for 
0 h to 72 h. Cells were also subjected to 10µM PF-04418948 or/and 10µM L-161,982; EP2, and EP4 antagonists, 
respectively. Analysis of EP2 and EP4 mRNA expression via q-PCR revealed that the EP2 receptor decreased its 
expression after 24 h of Ox treatment compared to the control, but it returned to control values after 72 h; while EP4 
expression remained unchanged. Cell number decreased 24 h after treatment with PF-04418948 and L-161,982 + Ox 
compared to Ox treatment alone, but at 48h it also showed a decrease after treatment with PF-04418948 and/or L-
161,982 + Ox compared to Ox. Cell morphology was also evaluated. After 24 h, cells treated with antagonists did not 
show differences compared to cells treated with Ox. However, after 48h Oxa damaged cell started to recover their 
morphology but this restitution was lower for PF-04418948  treated cells. Cells treated with the addition of L-161,982 
or PF-04418948 and L-161,982 showed more damage compared to Ox (controls). cAMP levels were measured to 
evaluate EP2 and EP4 activation. An increase in intracellular cAMP after 11 h of treatment was observed and this 
increase was inhibited after treatment with 10µM PF-04418948 or 10µM L-161,982. These results demonstrate 1- the 
modulation of EP2 and EP4 expression by Ox addition in our model, 2- the importance of EP2 and EP4 receptors in 
the restitution of Ox-damaged epithelia, and 3-the activation of the adenylyl cyclases associated with EP2/EP4 after 
Ox treatment. 
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Among other important functions, the kidneys filter the blood to eliminate toxic substances and metabolic waste, 
including oxalate. Oxalate urine excretion greater than 40–45 mg/day is associated with the formation of calcium 
oxalate (CaOx) stones, which can cause injury to the renal collecting ducts. Our previous results showed that renal 
differentiated cells treated with oxalate (Ox) for 24 h acquire a spindleshaped morphology characteristic of an 
epithelial-mesenchymal transition (EMT) and a decrease in cell number. Then, cells started to recover their morphology 
reaching a restituted epithelium after 72 h of Ox. Our results also showed that, the levels of prostaglandin E2 (PGE2), a 
bioactive compound synthesized by the action of cyclooxygenases (COXs), were increased in response to Ox -injury 
and that this PGE2 is involved in the epithelial restitution in our experimental conditions. The present work aims to 
determine whether COX1, COX2, or both isoforms are involved in epithelial restitution after oxalate damage. To do 
that, MDCK cells, a renal epithelial cells line, were grown in a hyperosmolar environment (512 mOsm/Kg H2O) for 
72 h to differentiate them, and then subjected to 1.5 mM oxalate (Ox). To inhibit COX1 or COX2, 1µM SC560 or 10 
µM NS398, respectively, were used; to inhibit both isoforms NS398 and SC560 or 10µM INDO were used. The 
inhibitors were added 30 min before Ox treatment; and then, cells were harvested, counted and cell viability was 
determined. PGE2 levels were determined from culture media by mass spectrometry. Cell morphology was also 
evaluated by fluorescence microscopy. The inhibition of COX2, but not COX1, blocked the production of PGE2 after 
8 h of Ox addition and impeded the epithelial restitution. Sc560 addition did not blocked the restitution. These results 
demonstrated that COX2, but not COX1, is involved in the increase of PGE2, which is necessary for the epithelial 
restitution after Ox damage.  
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Non-alcoholic fatty liver disease (NAFLD) is characterized by the abnormal accumulation of triglycerides (TAG) in 
the liver often caused by obesity, dyslipidemia, or high-fat diets. The type and amount of dietary fat play a critical role 
in NAFLD development and prevention. Functional lipids, including polyunsaturated fatty acids, tocopherols (TP), and 
phytosterols (PS), have significant health benefits. Essential fatty acids (FA), such as linoleic acid (LA) and α-linolenic 
acid (ALA), must be obtained through diet, as the body cannot synthesize them. ALA, along with its long-chain 
derivatives eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), is associated to increased fatty acid 
oxidation, reduced inflammation, and improved insulin sensitivity. TF are known for their antioxidant properties, while 
PS, which resemble cholesterol (CHO), help lower serum CHO and reduce inflammation. However, many bioactive 
compounds are lost during the refining of edible oils, though deodorization distillate (DD) obtained from this process 
retains these functional lipids. The aim of this study was to explore the potential of using functional lipids present in 
DD to prevent NAFLD development in rats fed high-fat diets containing different LA/ALA proportions. Male Wistar 
rats (100 g initial body weight -BW-) were divided into seven groups and received one of the experimental diets based 
on fat level (7% or 30% w/w), fat source (soy -S-, corn -C-, or flaxseed -F-), and a DD supplementation: S7, S30, C30, 
F30, S30DD, C30DD and F30DD for 60 days. Parameters such as weight gain, tissue lipid levels, uptake and β-
oxidation of FA in liver, gene expression related to FA transport and β-oxidation in liver, parameters related to CHO 
homeostasis in liver, glucose levels in serum, hepatic TAG secretion rate and liver histology were assessed. S30 vs. S7 
led to increased BW gain, adipose tissue weight and impaired glucose tolerance. Hepatic free CHO and TAG levels 
increased, showing steatosis and ballooned hepatocytes due to high FA influx and insufficient β-oxidation. Conversely, 
flaxseed oil groups attenuated the BW gain, reduced adipose tissue, and improved glucose levels compared to other 
diets. The flaxseed oil groups exhibited lower hepatic TAG accumulation and steatosis, attributed to an enhanced 
hepatic β-oxidation, higher CPT-1a activity, and increased expression of β-oxidation-related genes. Total and free CHO 
were also reduced in the F30 group, associated to a higher excretion and metabolization of CHO. DD supplementation 
further improved β-oxidation, reduced hepatic CHO, and slightly increased VLDL-TAG secretion. In conclusion, virgin 
flaxseed oil, with or without TP and PS, effectively prevented NAFLD, primarily due to high ALA levels, which 
enhance bioconversion to EPA and DHA and improve β-oxidation. These findings suggest that functional lipids from 
plant sources, such as mixture of flaxseed oil, TP and PS, could be promising dietary treatments for NAFLD.  
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Calcium oxalate stones are the most common type of kidney stone. These crystal aggregates are detrimental to renal 
epithelial cells and tubular structures, potentially leading to chronic kidney disease. Our previous results demonstrated 
that renal differentiated cells treated with oxalate (Ox) for 24 h acquire a spindle-shaped morphology characteristic of 
an epithelial-mesenchymal transition (EMT). Then, cells started to recover their morphology reaching a restituted 
epithelium after 72 h of Ox. Sphingosine-1-phosphate (S1P) promotes cell proliferation, growth, survival, migration, 
invasion, and resistance to drugs and radiation. S1P is synthesized by the phosphorylation of sphingosine through two 
isoforms of sphingosine kinase: SK1 and SK2.S1P signals through specific G-protein coupled receptors: S1PR1-5. In 
renal epithelial cells, S1PR1 to S1PR3 are only expressed. The aim of the present work is to evaluate whether the 
SK/S1P/S1PR pathways are involved in the damage and/or the restitution of an Ox injured epithelium. To do that, renal 
epithelial MDCK cells were differentiated under hypertonic conditions for 72 h and then treated with 1.5mM Ox. To 
inhibit SK1 or SK2, 10 µM PF-543 or 10 µM FTY720, respectively, were added 30 minutes before Ox addition. After 
24 h of treatment with inhibitors, cell morphology was evaluated by fluorescence microscopy. The inhibition of SK1 
induced an accumulation of adherents junction complex (E-cadherin/β-catenin) in the Golgi complex. Surprisingly, 
after SK2 inhibition the cells did not show a spindle-shaped morphology like those exhibited by damaged cells in Ox 
conditions suggesting that SK2 inhibition attenuated the epithelial injury. In order to evaluate whether the effect 
observed was by S1P receptor activation, S1PR1, S1PR2, and S1PR3, were blocked by 10 µM W-146, 10 µM JTE013, 
and 10 µM BML 241 respectively. The blockage of S1P receptors did not show morphological difference compared to 
Ox conditions indicating that receptor pathways are not involved. These results suggest that the observed morphological 
changes are caused by intracellular S1P action or by SK2 activity through substrates other than sphingosine. These 
results show the versatility of S1P metabolism in renal epithelial biology and emerge as a possible therapeutic target in 
treatments for renal pathology. 
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Cafeteria diet (CAF) alters polyunsaturated fatty acids (PUFA) composition and biosynthesis of long-chain PUFA (LC-
PUFA) in tissues. Virgin flaxseed oil (FO) and conjugated linoleic acid (CLA) may improve lipid metabolism and 
profile. This study evaluated the impact of functional lipids, specifically FO and CLA, individual or combined, on LC-
PUFA biosynthesis and the inflammatory environment in liver and adipose tissue (AT) of rats fed CAF diet. Male 
Wistar rats were fed (10 weeks) the following diets: control (C): 4% soybean oil; CAF: 35% lipids; CAF+FO: 26% 
lipids + 9% FO; CAF+CLA: 34% lipids + 1% CLA; CAF+FLc: 25% lipids + 9% FO + 1% CLA. PUFA and LC-PUFA 
contents were analyzed in liver and AT using gas chromatography, and Δ5D and Δ6D desaturase gene expression was 
measured using RT-PCR. Results were analyzed using One-Way ANOVA, followed by Tukey’s test, or T-test 
(p<0.05). CAF diet, compared to C, raised linoleic acid (LA) and arachidonic acid (AA) levels, while decreasing n-3 
LC-PUFA biosynthesis, as wells as, desaturase enzymes expression, generating a pro-inflammatory environment in 
liver and AT. In liver, the CAF+FO and CAF+FLc groups presented a higher α-linolenic acid (ALA)/LA ratio vs CAF, 
due to increased ALA and decreased LA levels (ALA/LA: +1280% and +1100%; ALA: +808% and +679%; LA: -35% 
and -36%). Moreover, both eicosapentaenoic acid (EPA)/AA and docosahexaenoic acid (DHA)/AA ratios increased in 
the CAF+FO and CAF+FLc groups, associated with lower AA and higher EPA and DHA levels (EPA/AA: +1433% 
and +1167%; DHA/AA: +120% and +130%; AA: -42% and -36%; EPA: +677% and +626%; DHA: +23% and +47%). 
These results indicate an anti-inflammatory environment. However, despite high precursor availability, DHA 
biosynthesis (DHA/ALA) was reduced (CAF+FO: -87%; CAF+FLc: -82%), probably, as a consequence of the high 
enzyme demand in initial steps, affecting subsequent desaturation and elongation steps. This was reflected in the lower 
ELOVL2 enzyme flux, evidenced by the docosapentaenoic acid (DPA)/EPA ratio (CAF+FO: -59%, CAF+FLc: -62%). 
In the CAF+CLA group, compared to CAF, n-3 biosynthesis increased (DHA/ALA: +40%) with greater ELOVL2 flux 
(DPA/EPA: +19%). The structural similarity between CLA and LA leads to a competition for tissue incorporation, 
resulting in a reduction in LA levels (-18%), and a shift in enzymatic activity towards the metabolism of n-3 precursors. 
AT, unlike the liver, has limited LC-PUFA biosynthesis but plays an important role in regulating fatty acid metabolism 
and inflammation. In CAF+FO and CAF+FLc groups vs CAF, ALA content increased (+760% and +436%), reducing 
the pro-inflammatory state and promoting an anti-inflammatory environment (ALA/LA: +1200% and +750%). In 
conclusion, functional lipids, individually or combined, mitigate the pro-inflammatory environment induced by the 
CAF diet through distinct mechanisms: FO promotes incorporation and retention of n-3 FA, while CLA enhances n-3 
LC-PUFA biosynthesis. 
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Neural stem cells (NSCs) have the remarkable ability to differentiate into various neural cell types, including neurons, 
astrocytes, and oligodendrocytes, making them highly promising for regenerative therapies aimed at repairing damaged 
nervous tissue. A deeper understanding of the molecular mechanisms that govern NSC differentiation is critical for 
advancing these therapeutic strategies. Previous research has demonstrated that phosphatidylcholine induces neuronal 
differentiation via the PKA/CREB pathway. Calcium ions, essential for numerous cellular processes, also play a key 
role in the differentiation of NSCs into neurons by modulating various signaling pathways that regulate gene expression 
and cytoskeletal organization. Given that PKA is activated by cAMP, this study investigates whether calcium 
contributes to the activation of adenylate cyclase, an enzyme responsible for cAMP production. Our findings reveal 
that both intracellular and extracellular calcium are crucial for promoting neuronal differentiation in NSCs. 
Understanding the interplay between calcium signaling and these differentiation pathways could open new avenues for 
developing therapies for neurodegenerative diseases, where stimulating neurogenesis is a central therapeutic goal. 
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In our laboratory we performed the first functional characterization of a protein with DC1 domains, which we named 
VLG. We demonstrated that VLG is required for the formation of the central vacuole during the development of male 
and female gametophytes. We also demonstrated that VLG physically interacts with proteins related to endomembrane 
dynamics and vesicular fusion. In this work we present results showing that VLG also participates in biotic and abiotic 
stress responses in Arabidopsis thaliana. VLG expression, corroborated by q-PCR, increases under abiotic stress 
conditions such as NaCl treatments and also increases in response to two strains of Pseudomonas syringae DC3000, 
virulent and avirulent. Plant lines silenced or downregulated for VLG by miRNAs and plants overexpressing VLG 
under the constitutive 35S promoter were generated and analyzed. VLG-silenced plants show increased susceptibility 
to infections with Pseudomonas syringae pv tomato (Pst) DC3000 and to salt stress treatments with NaCl, whereas 
VLG overexpressing plants demonstrate increased resistance to salt stress. Taken together, considering these results 
and the previously suggested role of VLG as a scaffold protein, we suggest that VLG plays an active role in stress 
response processes, both biotic and abiotic, probably by interacting with other regulatory proteins and coordinating the 
activity or formation of protein complexes. In summary, these results suggest that VLG may be involved in signaling 
pathways that share responses to biotic or abiotic stresses.  
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Autophagy is a highly conserved process in eukaryotes, and a major quality control system for degradation of damaged 
or unwanted cellular components to promote cellular homeostasis. Although non-selective bulk autophagy plays a role 
during cellular response to nutrient deprivation, the broad roles of autophagy are primarily mediated by selective 
clearance of specifically targeted components. Selective autophagy relies on cargo receptors, such as NBR-1 (Neighbor 
of Breast cancer 1) that recognize and recruit specific components to autophagosomes. Both bulk and selective 
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autophagy are key in plant immunity, contributing to both cell survival and cell death responses. Temperature increases 
alter plant developmental conditions and influence plant-pathogen interactions. Particularly in Arabidopsis thaliana, 
thermomorphogenesis conditions (29 °C), induce plant growth but modify hormone concentration and signaling 
increasing susceptibility to pathogens. We have previously reported a synergic effect of thermomorphogenesis and 
infection with virulent Pseudomonas syringae in increasing autofagic flux and NBR-1 recycling in Arabidopsis. In this 
work we proposed to study the role of selective autophagy mediated by NBR-1 in defense responses during 
thermomorphogenesis and its interaction with hormonal signaling. Therefore, we analyzed bacterial growth in wild-
type and NBR-1 mutant (nbr1-2) infected with P. syringae pv maculicola (Psm) or pv tomato (Pst) grown at 22°C 
(control) or 29°C (thermomorphogenesis). We then analyzed hormone concentration and the expression of genes 
associated with hormonal signaling by RT-qPCR. The increased susceptibility and altered gene expression of nbr1-2 
at 29°C suggest that NBR1 modulates hormonal signaling promoting plant defense under thermomorphogenesis 
conditions. The role of selective autophagy mediating degradation of regulatory and signaling factors in stress responses 
will be discussed. 
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Arabidopsis plants infected with Pseudomonas syringae pv. tomato (Pst) activate defense cascades controlled by 
immunity receptor genes (PRR and NLR). Recent studies suggest that epigenetic changes of transposable elements 
(TEs) affect the expression of these genes. Pst infection triggers the transient induction and subsequent re-silencing of 
pericentromeric TEs (pTEs) such as TSI. The processes and components leading to induction of these TEs are unknown. 
We are currently analyzing whether the DNA glycosylase MBD4L (Methyl-Binding Domain protein 4 Like) can affect 
these loci. Using RT-qPCR assays, we compared the expression of TSI in Pst-infected wild type plants, mbd4l mutants, 
and MBD4L over-expressing lines encoding full length (OE-MBD4L) or truncated enzyme versions lacking the 
catalytic domain (OE-MBD4L-ΔGlyc). We found that the catalytic domain of MBD4L is required to maintain basal 
repression of TSI and its induction by Pst. Besides, the over-expression of the full-length enzyme favors basal 
expression of the defense gene marker PR1, increasing pathogen resistance. To evaluate possible causes of enhanced 
resistance of OE-MBD4L, we chemically induced defense priming using azelaic acid (AZA) to analyze primary root 
growth as a marker of defense activation in AZA-treated and non-treated plants. All plants responded similarly to this 
treatment. On the other hand, we evaluated TSI expression after treatment with two base analogue agents that enhance 
MBD4L activity, such as 5-BrU and 5-FU. RT-qPCR analysis indicated that both mutagenic agents trigger differential 
activation of TSI in wild type plants and lines with abnormal expression of MBD4L. These results indicated that the 
repair activity of the MBD4L enzyme is required to control the expression of TSI in response to both, Pst infection and 
genotoxic agents. Moreover, the higher resistance of OE-MBD4L is independent of AZA-mediated priming, but could 
be associated to TSI abnormal expression. 
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Autophagy is a conserved process in eukaryotes that facilitates the degradation of cellular components. It primarily 
involves the formation of double-membrane vesicles, known as autophagosomes, which are transported to the vacuole 
for degradation. This process is induced in response to various stresses, including nitrogen starvation and darkness in 
plants. Key players in sensing these conditions and transmitting the signal are the kinases TOR and SnRK1, which 
regulate the process antagonistically. Originally characterized as a response to nutritional deficiencies, autophagy is 
now known to be widely modulated in response to fluctuations in the environment, both internal and external. 
Considering cellular redox state as an intensive property of the living system that integrates information from metabolic, 
energetic, and environmental cues controlling growth, development and acclimation responses, our group have recently 
reported the effect of different reactive oxygen species (ROS) on the cytoplasmic redox state and autophagy.  In this 
work, we investigate the effects of Nitric Oxide (NO), a free radical and signaling molecule involved in multiple 
physiological processes, in the regulation of autophagy. Our results show a strong correlation between nitrate deficiency 
and dark treatment, which are associated with decreased NR activity -the enzyme responsible for the first step in nitrate 
assimilation- and reduced accumulation of NO, while there is a positive correlation with autophagy.  To analyze this 
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causal relationship, we used pharmacological modulators of NO. Indeed, nitrogen starvation and darkness-induced 
autophagy were inhibited in a dose-dependent manner by GSNO and SNP (NO donors). To further investigate the 
mechanism of autophagy inhibition, we performed treatments with AZD8055, a TOR kinase inhibitor that acts as an 
autophagy activator. Notably, NO donors also inhibited AZD8055-induced autophagy, suggesting that NO affects 
downstream targets in the signal transduction pathway. In this regard, proteomic database analysis identified 
nitrosylation targets within the autophagic machinery, including NBR1, ATG7, and ATG3. Interestingly, ATG3 is 
nitrosylated at its active site, the same cysteine reported in the literature as a target for redox regulation. These results 
highlight the need to explore the effects of NO on the cellular redox state. Additionally, we are investigating the 
regulation of ATG4 by NO, another crucial redox-regulated target in the autophagic process. In summary, our findings 
suggest that NO plays a significant role in modulating autophagy in response to environmental cues, highlighting 
potential regulatory mechanisms that could be pivotal in understanding autophagy's broader physiological roles in 
plants. 
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Plants are exposed to various environmental stresses that can reduce crop yield and threaten survival. To adapt, they 
activate protective mechanisms at physiological, morphological, molecular, and biochemical levels, primarily through 
proteolysis. Previously, we reported that the typical aspartic protease APA1 enhances tolerance to mild water deficit 
when is overexpressed in Arabidopsis thaliana. To further elucidate APA1's role under stress conditions, we analyzed 
its expression levels using the Electronic Fluorescent Pictograph (eFP) Browser. This analysis demonstrated that APA1 
expression was significantly elevated in leaves and roots under salinity and osmotic stress compared to its median 
expression levels. Additionally, an in-silico analysis of the APA1 promoter region revealed multiple elements 
associated with the plant's physiological response to abiotic stresses. The aim of this work was to advance our 
understanding of the role that typical aspartic proteases play in plant responses to abiotic stress factors, such as osmotic 
stress and salinity, and to determine whether APA1 exhibits similar behavior under these conditions compared to those 
previously studied in our laboratory. The percentage of seeds germination from WT, apa1, and OE-APA1 plants was 
assessed under stress conditions. Seeds were either treated with MS medium alone or MS medium supplemented with 
130 mM NaCl or 200 mM mannitol. Germination rates were calculated based on the number of seedlings that had 
reached the cotyledon stage after 10 days. Under control conditions, nearly 100% germination was observed across all 
lines. However, the apa1 lines showed significantly reduced germination, with 38% and 39% lower rates under NaCl 
stress, and 23% and 15% lower rates under mannitol stress, compared to WT and OE-APA1, respectively. To further 
explore APA1-mediated stress tolerance, five-day-old seedlings of WT, apa1, and OE-APA1 were transferred to MS 
medium or MS medium supplemented with 130 mM NaCl or 200 mM mannitol. After 10 days, root length and lateral 
root numbers were measured. While all lines experienced reductions in root length under stress, the reduction was 
significantly more pronounced in mutant plants with decreases of  36% and 49% under NaCl stress and 15% and 29% 
under mannitol stress, compared to WT and OE-APA1 plants, respectively. Under control conditions, OE-APA1 
seedlings had a significantly higher number of lateral roots, with 22% more compared to WT plants and 23% more 
compared to apa1 plants. Under stress, apa1 plants exhibited fewer lateral roots, 52% fewer under NaCl and 25% fewer 
under mannitol, compared to overexpressing plants, but there were no significant differences when compared to WT 
plants. Our findings show that APA1-deficient plants display increased susceptibility, while APA1 overexpression 
significantly enhances the number of lateral roots. These results underscore the role of APA1 not only in drought 
tolerance, as previously reported, but also in the plant's response to other abiotic stress factors, such as salinity and 
osmotic stress. The observed upregulation of APA1 in leaves and roots under these stress conditions, along with the 
identification of stress-responsive elements in its promoter region, indicates that APA1 contributes more broadly to 
plant stress physiology. Collectively, these insights offer valuable information for developing agricultural strategies to 
enhance crop resilience against environmental stressors.  
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Meeting the food demands of a growing population presents a significant challenge for agriculture, further intensified 
by climate change and soil degradation. Although nitrogen (N) fertilizers are widely used, N deficiency still severely 
limits plant growth, reducing crop yields and contributing to environmental problems such as water pollution and 
greenhouse gas emissions. Improving nitrogen use efficiency (NUE) requires optimizing uptake and utilization 
processes, including photosynthesis. Nitrate, a major source of N for plants, also acts as a signaling molecule, 
influencing physiological processes such as root development and crop yield. However, the mechanisms underlying 
nitrate signaling in plants are not fully understood. The early stages of nitrate perception are called the primary nitrate 
response (PNR). We recently demonstrated that nitric oxide (NO) is essential for proper PNR development. 
Furthermore, during PNR, a reduction in reactive oxygen species (ROS) occurs, accompanied by an increase in the 
activity of antioxidant enzymes such as Catalase (CAT) and Ascorbate Peroxidase (APX). Hydrogen sulfide (H₂S) has 
also been classified as a gasotransmitter alongside NO due to their similar chemical properties. Like NO, H₂S can 
modify cysteine residues in proteins through a process known as persulfidation, regulating protein conformation and 
activity. In plants, H₂S is produced by several enzymes, including the cytoplasmic desulfhydrase enzyme. In 
Arabidopsis, the enzyme L-cysteine desulfhydrase 1 (DES1) catalyzes the degradation of L-cysteine to produce 
pyruvate, ammonium, and H₂S in the cytosol, contributing to 20% of the plant's H₂S production. The goal of this study 
is to analyze PNR by examining the expression of key genes such as nitrate reductase (Nia), nitrite reductase (Nir), and 
nitrate transporters (NTRs) in an Arabidopsis seedling system deprived of N, followed by treatment with 10 mM nitrate 
for 3 hours. Our results show that sulfide-deficient lines, such as des1 mutants, exhibit reduced PNR, and that the DES1 
gene is induced by nitrate. The dimedone switch technique allows the detection of protein persulfidation, a post-
translational modification of cysteine residues, where a thiol group (P-SH) is converted to a persulfide group (P-SSH). 
We further demonstrated that the persulfidation protein profile is altered by nitrate treatment, although additional 
proteomic analysis is needed to determine which proteins are modified by H₂S after nitrate exposure. This project aims 
to further explore the roles of NO and H₂S in regulating the PNR in Arabidopsis, providing new insights into the redox 
regulation of PNR by these two gasotransmitters.  
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Hyaloperonospora arabidopsidis (Hpa) is the obligate oomycete pathogen responsible for causing downy mildew 
disease in Arabidopsis thaliana. This pathogen secretes numerous effectors proteins which challenge metabolic and 
signaling processes disrupting plant homeostasis and promoting infection. Our research focuses on the alterations on 
Arabidopsis’ growth and immunity triggered in response to the effector HaRxL106 from Hpa. Several plant growth 
regulators are targeted by this effector, including the auxin repressor protein Aux/IAA11, the transcription factor BIM1 
that responds to Brassinosteroids and the transcriptional controller RCD1. We found that even grown under normal 
light conditions, plants constitutively expressing HaRxL106 display a Shade Avoidance-like Syndrome (SAS-like) and 
are more susceptible to (hemi)biotroph pathogens; these phenotypes are dependent on BIM1 and RCD1, but not on 
IAA11. Here, we demonstrate how the transcriptional control of a subset of BR and Aux-related genes, which are 
involved in of the deployment of SAS, is affected by either Hpa infection or HaRxL106 expression in planta. According 
to transactivation experiments conducted in N. benthamiana, HaRxL106 influences the response of PRE5 and SAUR-
AC, two BIM1 target gene promoters. Besides, a substantial quantity of co-expressed genes is observed in the 
transcriptomes of Col-0 wild type plants treated with far red light at the end of the day (EODFR) and HaRxL106 over-
expressor lines (HaRxL106-OE). We additionally examined the degree of responsiveness to EODFR of bim1 and iaa11 
mutant lines and HaRxL106-OEs to gain a deeper comprehension of this interplay. Our findings are consistent with the 
hypothesis that the effector protein HaRxL106 manipulates BIM1 as a host susceptibility factor, which in turn affects 
the signaling pathways that regulate SAS having a detrimental effect on plant defense responses. 
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A correct energetic balance is crucial for organisms to survive and adapt to their environment. Under non-optimal 
growth conditions, this energetic balance is disrupted, affecting key cellular mechanisms like protein translation, 
respiration in opisthokont organisms or photosynthesis in plants. In mammals, yeast, and plants, a central complex 
known as AMPK, SNF1, and SnRK1, respectively, coordinates central metabolism to maintain the energetic balance. 
These complexes activate catabolic processes and inhibit anabolic reactions to cope with low cellular energy levels. In 
plants, the SnRK1 complex is composed of α, β, and βγ subunits. The α catalytic subunit, also known as SnRK1.1 or 
KIN10, has kinase activity and is the primarily responsible of the complex´s function. Previous studies have shown that 
the plant SnRK1 is different from similar complexes in non-photosynthetic organisms because it is always active and 
does not respond to changes in ATP/AMPADP ratios. This plant-specific feature; suggests an alternative regulatory 
mechanism for SnRK1.1 activity. Our lab demonstrated that SnRK1.1 has a dual and dynamic distribution between the 
endoplasmic reticulum (ER) and the nucleus. We propose that this movement is related to the sensing of stimulus 
signals and the response to restore energetic balance through SnRK1 complex activity. To evaluate this, we develop a 
method to quantify the intracellular distribution of SnRK1.1 between the ER and the nucleus. Our approach uses Z-
stack images of the entire cellular volume obtained by Laser Scanning Confocal Microscopy (LSCM) from Arabidopsis 
lines expressing SnRK1.1-GFP. We quantify the SnRK1.1 content at specific Regions of Interest (ROI) for the nucleus 
and ER and define a nuclear vs ER SnRK1.1. fraction index. Through this protocol, we evaluate changes in intracellular 
SnRK1.1 distribution on the cell´s status upon energetic perturbation by external stimuli. As proof-of-concept, we 
quantified the SnRK1.1-mediated response to DCMU, a known inhibitor of the electron transport chain in chloroplasts 
that depresses the photosynthetic function. The results showed an increase in the SnRK1.1 nuclear fraction after 
treatment with DCMU, supporting our hypothesis that SnRK1.1 changes its intracellular distribution in response to 
energetic imbalance. This innovative method provides a better understanding of how SnRK1 activity is regulated by 
SnRK1.1 distribution and highlights its importance in maintaining energy homeostasis.  
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Kale (Brassica oleracea var. sabellica) is a leafy vegetable whose consumption has increased significantly in recent 
years due to its high levels of health-promoting phytochemicals such as glucosinolates, vitamin C and polyphenols. 
Mature leaves are harvested for consumption. Therefore, the postharvest life of kale during storage and transport is 
characterized by the development of leaf senescence. The main symptom of leaf senescence is yellowing due to 
chlorophyll degradation. Chlorophyll degradation occurs via the pheophorbide-a-oxygenase pathway. Briefly, 
Chlorophyll b is converted to chlorophyll a by enzymes encoded by the NYC1, NOL and HCAR genes. The green 
pigment, Chlorophyll a, is then degraded by the sequential action of three enzymes encoded by the genes SGR1 
(magnesium dechelatase), PPH (pheophytinase a) and PAO (pheophorbide oxygenase). PAO opens the ring causing 
the loss of the green color. An effective treatment for delaying postharvest yellowing in kale leaves is the irradiation 
during 1 h with low intensity pulses (25 µmol m-2 s-1) of red light every day. Red light has been reported to inhibit leaf 
senescence through phytochrome activation in Arabidopsis thaliana. The aim of this work is to analyze the effect of 
the low intensity red light treatment on the expression of genes involved in the postharvest chlorophyll degradation in 
kale leaves. For this purpose, kale leaves were divided into two groups: control (no light treatment) and red-light 
treatment. Kale leaves were separated into two groups: control (without light treatment) and red light treatment. After 
treatment, they were stored in dark. at 20 °C and 95% HR in darkness. Gene expression levels were determined by RT-
qPCR analysis. Putative BoNYC, BoNOL, BoSGR, BoPAO and BoPPH genes were identified based on the sequence 
similarity between Arabidopsis thaliana and Brassica oleracea using the data base available in NCBI. The expression 
of the five genes associated with chlorophyll degradation showed their induction in the darkness storage of kale leaves. 
The red light treatment inhibited the induction of the catabolic genes analyzed. BoNYC1, BoSGR and BoPAO showed 
the strongest inhibitory effects. These results suggest that treatment with low intensity red light delays the yellowing 
of kale leaves through the regulation of the expression of genes encoding key enzymes of chlorophyll degradation 
pathway.  
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SnRK (Sucrose non-fermenting-1-Related protein Kinase) gene family plays a pivotal role in energy sensing and 
adaptive stress responses in photosynthetic organisms. Orthologs of the plant SnRK protein were identified in the model 
green alga Chlamydomonas reinhardtii, but their functions remain unknown. The snrk2.1 strain is a null mutant of the 
SnRK2 protein, which cannot grow under S-deprivation conditions. Although previous research reported a link between 
S and P sensing and metabolism in C. reinhardtii, the underlying mechanisms have not been studied yet. In this work, 
we studied the response of the snrk2.1 mutant under P deprivation, and the effect of the mutation on the expression of 
the P-responsive transcription factor PSR1. Growth of both, the WT and the mutant, was affected by P-deprivation. 
However, the mutant strain appeared to be more sensitive to P scarcity. The snrk2.1 mutant presented lower levels of 
chlorophyll, which is exacerbated by P-deprivation. P-deficiency triggered starch accumulation, starch granules 
deposition, and induction of the PGM1 gene in both strains, but more noticeably in the mutant strain. Conversely, while 
the WT strain showed increased lipid accumulation under P starvation, lipid levels of the snrk2.1 mutant remained 
similar to those of its TAP control.  The expression of PSR1 was lower in snrk2.1 cells grown in TAP medium. 
However, it was highly upregulated by P-deprivation. These findings suggest that PSR1 may be deregulated in the 
snrk2.1 mutant. This considerably higher accumulation of starch in the snrk2.1 strain may have implications for 
biotechnology applications. In conclusion, SNRK2.1 may play a pivotal role in the response to P deprivation.   
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The global nitrogen (N) cycle is fundamental to Earth's biogeochemistry, involving significant natural fluxes of N 
between the atmosphere and terrestrial and aquatic ecosystems. In the last century, human activity has greatly altered 
the global N cycle. Most anthropogenic N is lost to air, water and land, causing a cascade of environmental and human 
health problems. Among them, the excessive use of N fertilizers in agriculture leads to the eutrophication of aquatic 
ecosystems, which causes the sudden growth of phytoplankton and increased greenhouse gas emissions, including N 
oxides (NOx). In the atmosphere, NOx (primarily dinitrogen oxide (N2O) and nitric oxide (NO)) play a crucial role in 
the photochemical of ozone and the oxidative capacity of the atmosphere. Most studies estimate that atmospheric NOx 
levels result predominantly from anthropogenic activities, and to a lesser extent, from denitrifying bacteria. However, 
few studies have focused on NOx emissions by non-denitrifying organisms, such as cyanobacteria and algae. 
Previously, we identified and characterized the first nitric oxide synthase (NOS) enzyme from photosynthetic 
organisms in the alga Ostreococcus tauri (OtNOS), which catalyzes the formation of NO and L-citrulline from L-
arginine. Recently, we identified a gene coding for a flavodiiron (FLV) NO reductase in O. tauri genome, suggesting 
that this alga is able to reduce NO to N2O. In the present work, we demonstrate that OtNOS and FLV transcription is 
strongly induced within 30 minutes after the addition of exogenous L-Arg (NOS substrate). Furthermore, we designed 
a simple device to detect gaseous NO based on the Griess-Saltzman reaction. Our assays reveal that O. tauri is capable 
of significantly releasing gaseous NO into the atmosphere. We are currently analyzing the possible correlation between 
the different structures of NOS and FLV in algal genomes and their potential combined role in the NOx production 
pathway. The presence of genes encoding NOx-producing enzymes, such as NOS or FLV genes, in non-denitrifying 
organisms represents a new paradigm in greenhouse gas emissions by microorganisms and can contribute to the 
understanding and development of strategies to control and minimize negative consequences for the environment and 
human health.  
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Water availability is one of the strongest influencing factors on plant growth and development and photosynthetic 
capacity. Both drought and flooding stresses are accompanied by an increased production of reactive oxygen species 
(ROS). ROS levels can cause DNA strand breakage, among others, and can threaten genome stability. Genome stability 
is maintained during replication by the DNA mismatch repair (MMR) system. The first step of the MMR pathway 
involves DNA lesion recognition by MutS homolog (MSH) proteins. Arabidopsis thaliana encodes several MSH 
proteins but also contain a unique MSH polypeptide (MSH7). Here, we investigated the role of A. thaliana MSH7 in 



response to water deficit in both nutrient agar media and soil. We first analyzed the MSH7 promoter region in search 
of putative consensus binding sites of transcription factors (TF) reported to regulate the expression of drought-related 
genes. Binding sites to TFs from AP2/ERF, bZIP, bHLH, WRKY, and NAC families were found in the MSH7 promoter. 
We also assessed gene co-regulation using ATTED-II. Results indicate that MSH7 was significantly co-expressed with 
232 genes along hundreds of transcriptomic datasets (z-score > 3.2). Ontology analysis of the co-expressed genes 
revealed a significant enrichment in biological functions belonging to DNA metabolic process (50%, including 2.2% 
of mismatch repair genes) and to cellular response to stress (29%, comprising the drought sensitive gene 1), among 
other processes. Then, 7-day-old seedlings were treated with 8% p/v PEG 8000 treatment during 8 days. Plants deficient 
in MSH7 show statistically significant longer primary roots at early time points after treatment, higher secondary root 
numbers and higher seedling total weight at the end of the experiment compared with wild type. Then, 21-day-old 
seedlings from both genotypes grown in soil were deprived from water for a week and photochemical capacity was 
assessed. Results indicate that, under control conditions, the quantum efficiency of photosystem II (ΦPSII) for msh7 
mutants slightly decrease under a broad range of light intensities compared with wild type seedlings. However, after 
drought imposition ΦPSII values from msh7 mutants were drastically lower than wild type, mainly due to an increase 
of regulated non-photochemical quenching quantum yield. Taken together, this study suggest that MSH7 deficient 
seedlings show a reduced inhibitory effect on plant growth and development under simulated drought conditions and 
an increased energy dissipation by non-photochemical quenching under severe drought stress. Further research is 
needed to unravel the contribution and regulation of MSH7 in water deficit stress signaling. 
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Resource allocation is dynamically adjusted throughout the plant lifecycle and in response to environmental stimuli. 
After proteolysis, the released amino acids can be used for the synthesis of new proteins. We investigate the role of 
protease inhibitors (PIs) in this process. Particularly, we are characterizing a Solanum tuberosum gene (St3.18520) that 
encodes a Kunitz-type PI. It belongs to a cluster of 18 PIs that share high sequence identity and are arranged in tandem 
on chromosome 3 at the 43 Mbp region. To perform RT-qPCR expression analysis we designed a set of degenerate 
primers to amplify St3.18520 and other 5 highly similar PIs from the same cluster (PIs3.43). During sprouting, tuber 
storage proteins are degraded to provide free amino acids for the developing sprout. Based on public RNA-seq data 
and our RT-qPCR assays, PIs3.43 expression decreased in sprouting tubers compared to dormant ones. Moreover, when 
in vitro and greenhouse plants were exposed to 7 days of darkness, a significant reduction in these PIs was detected in 
aboveground tissues (in vitro shoots and greenhouse leaves). Conversely, PIs3.43 expression levels increased in in vitro 
roots after the continuous darkness exposure. Leaves of greenhouse plants subjected to drought stress showed a ≈ 50X 
increase in PIs3.43 levels, and those levels were reduced after rewatering. In vitro plants subjected to osmotic stress 
(150 mM mannitol) for 12h also showed an increase in the expression of PIs3.43, but after 24h the expression levels 
were restored to values similar to those of the control plants. St3.18520 carries both a signal peptide and a vacuole 
targeting sequence, indicating a potential role in the regulation of storage and lysis of proteins in the vacuole. To confirm 
its subcellular localization, we are generating a chimeric construct of St3.18520 fused to the orange fluorescent protein 
mKOK, which can remain functional at the low pH of the vacuole. We also generated potato and Arabidopsis transgenic 
plants carrying the sequence of St3.18520 downstream of the constitutive 35S promoter (35S::520) and plants 
containing the promoter sequence of St3.18520 (2.3 Kkb) upstream of the GUS reporter gene (pro520::GUS). 
Expression levels of each independent transgenic line of 35S::520 potato plants were determined by RT-qPCR in in 
vitro shoots after a 7d of continuous darkness, where the expression of the endogenous St3.15820 is off. We hypothesize 
that 35S::520 plants may have a deficit in free amino acids, which could negatively impact the activity of the TOR 
kinase signaling pathway. We have cloned the St3.18520 coding sequence into the E. coli pET expression vector to 
produce a recombinant protein with a 6xHis tag. We plan to analyze its interaction with proteases from plant protein 
extracts. 
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Maize (Zea mays L.) is one of the world's leading crops forming part of the global staple food in the human and animal 
diet. Nowadays, maize-producing lands face potential threats from contamination, drought, and soil salinization. Plants 
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adjust their metabolism and reprogram their growth to cope with adverse environmental conditions through dynamic 
changes in protein homeostasis. We are interested in studying the response of proteostasis regulatory mechanisms to 
different abiotic stress factors. In the present study, we present data regarding the impact that cadmium (25 µM CdCl2, 
Cd), salinity (10 or 100 mM NaCl), and water restriction (16% (w/v) polyethylene glycol 6000, PEG; -0.43 MPa) have 
on the ubiquitin (Ub)-proteasome system (UPS), protein SUMO modifications, and unfolded protein response (UPR) 
in maize seedlings. Seeds were germinated on wet filter paper for 48 h, then transferred to a hydroponic culture 
containing 1.5 L of diluted (1/10) Hoagland’s nutrient solution without (C) or with the corresponding treatment; 50 
seedlings were transferred to each container. Plants were grown in a controlled climate room at 25 ± 2 °C with 50% 
relative humidity, and a photoperiod of 16/8 h light/darkness. After 72 and 96 h, plants were harvested, and 
determinations were performed in the root-grown zone (first 10 mm of the apex), the prone zone to suffer the 
detrimental effects of stress factors. Seedlings treated with the lowest Na concentration showed similar results to C. 
Cd, 100Na, and PEG reduced the absolute root elongation rate (by 70, 42, and 17% respectively from C). Only Cd 
produced histochemical staining with 3,3′-diaminobenzidine-HCl in the root, indicating the production of reactive 
oxygen species. Growth reduction was accompanied by pink coloration on the root surface determined by Schiff’s 
reagent, consistent with an increase in specific lipoxygenase activity, suggesting enzymatic lipid peroxidation. 
Proteasome peptidase activities and SUMO-E1 and -E2 protein abundances remained similar to C, but metacaspase 
activity and total Ub- and SUMO1-conjugated proteins -determined by Western blot- were increased by Cd and 100Na. 
Changes in the overall ubiquitylation and SUMOylation degree in maize roots in response to treatments may be part of 
a post-translational protein modification program directed to regulate plant growth under abiotic stress. Western blot 
analysis showed an accumulation of HSP70 protein in Cd, 100Na, and PEG samples; these findings, along with the 
analysis of electronic microscopy images of the root tips, would support endoplasmic reticulum stress. Although further 
studies are needed, our results reveal the importance of understanding the control of proteostasis in plants, which is 
necessary to face growing environmental challenges. 
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Plants are exposed to different microorganisms, some of which are pathogens such as Pseudomonas syringae pv. tomato 
(Pst). To defend themselves, plants have evolved a two-layared and interconnected defense mechanisms that envolve 
the use of different receptors to recognize pathogen molecules. Pattern-triggered immunity (PTI) is activated after 
recognition of microbe-associated molecular patterns (MAMPs) and causes stomata closure, callose deposition, 
reactive oxygen species (ROS) release into the apoplast, increased intracellular Ca+2 concentration and activation of 
MAPK cascades. The other response, effector-triggered immunity (ETI), is related to the recognition of specific 
pathogen effectors by resistance proteins leading to a hypersensitivity reaction that culminates in a programmed cell 
death (PCD). In tomato, resistance to Pst is due to the detection of AvrPto and AvrPtoB effectors by Pto and Prf 
proteins. Using RNA-Seq data, we previuosly identified two tomato genes that encode for autophagy-related protein 1 
(SlATG1), whose expression increased 6 h after Pto/Prf mediated ETI induction. From phylogenetic analysis we were 
able to determine that N. benthamiana possess four orthologs of SlATG1 proteins. Silencing with VIGS (virus induced 
gene silencing) using a construct that targets all four N. benthamiana orthologs (NbATG1) showed a delay in the 
development of PCD due to co-expression of Pto and AvrPto, and in disease symptoms with P syringae pv. tabaci 
(Pstab)-AvrPto and Pstab-EV strains. To understand the contribution of each of these four genes in the phenotype 
observed, we analyzed the silencing efficiency by RT-qPCR. NbATG1-2 (a and b) genes had a 70% less expression in 
NbATG1-silenced plants compared with silencing control (Ec1). In the case of NbATG1-1 genes, the reduction of their 
expression was lower (40% less than the control) and more variable (no statistical significance) than NbATG1-2 genes. 
Continuing with the analysis of these silenced plants, we performed growth curves with Pstab-AvrPto and Pstab-EV. 
We did not observe differences in bacterial growth between NbATG1- and Ec1-silenced plants. However, we observed 
a delay in the development of PCD after co-infiltration of the virus coat protein (CP) and the corresponding plant R-
protein Rx2, broadening the implication of these proteins in the ETI activated for non-bacterial pathogens. As ATG 
proteins participate in authofagy, we tested if silencing of NbATG1 was affecting this cellular mechanism. We 
registered an accelerated darkness-induced senescence in NbATG1-silenced leaves compared with control plants. 
However, we did not observe spreading of PCD to the sorrounding of infiltrated tissue in NbATG1-silenced plants, as 
was reported previously for other proteins implicated in autophagy. Based on our results, silencing of NbATG1 leads 
to a compromised immune response, but we cannot conclude that the role of these proteins during ETI-associated PCD 
and development of disease symptoms is through an autophagic process.  
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Climate change represents one of the greatest environmental challenges with significant consequences for ecosystems 
and human society. It manifests through extreme events such as altered precipitation patterns, ocean acidification, and 
rising global temperatures. These climatic variations directly affect crop growth, potentially leading to devastating 
consequences for food production. Understanding how plants tolerate these adverse conditions is vital for developing 
strategies to mitigate the impact of climate change. The Bcl-2-associated athanogene (BAG) family is an evolutionarily 
conserved group of co-chaperones that regulate diverse processes, including programmed cell death (PCD) and stress 
responses. Recent studies have identified the role of plant BAG genes in these processes. However, their function in 
stress tolerance, particularly in primitive plants like mosses, remains underexplored. Our previous research on 
Physcomitrium patens provided insights into the structure, organization, and expression profiles of BAG genes under 
various stress treatments. We identified ten PpBAG genes and observed significant upregulation of four (PpBAG1-3 
and PpBAG8) in response to heat stress and recovery, accompanied by increased expression of autophagic genes such 
as ATG8s and NBR1. To further investigate, we used CRISPR/Cas9 technology to generate knockout mutants for 
PpBAG1-3, which are intronless and share high nucleotide sequence identity. We designed guide RNAs targeting these 
genes and cloned them into a plasmid containing Cas9 and sgRNA expression cassettes, along with kanamycin or 
hygromycin resistance markers. These constructs were used to transform wild-type P. patens and an Atg8:GFP reporter 
line. We screened regenerated plants for mutations using Sanger sequencing. Currently, we are conducting phenotypic 
characterization of mutants to elucidate the role of PpBAG genes in stress adaptation and PCD mechanisms. This 
research aims to enhance our understanding of the genetic basis of stress tolerance in plants, contributing to the 
development of crops with improved resilience to climate change. 
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HD-Zip I transcription factors (TFs) are unique to plants and contain a homeodomain (HD) and a leucine zipper (Zip). 
They were associated with abiotic stress response and participate in regulatory pathways related to development in 
normal growth conditions. The paralogous genes AtHB6 and AtHB16 were assigned roles in leaf development and 
abscisic acid signaling. However, it is still largely unknown whether they play a role in root architecture determination 
and how they participate in other phytohormone signaling pathways. To assess the expression patterns of these genes, 
we obtained transgenic plants bearing AtHB16 (Prom16) or AtHB6 (Prom6) promoters driving the expression of the 
GUS (ß-GLUCURONIDASE) reporter gene. Eight-day-old Prom16 seedlings showed histochemical GUS activity 
along the epidermis of the primary root under normal conditions. However, the addition of exogenous auxins provoked 
the extension of this expression to the secondary roots and a reduction in the primary root. Eight-day-old Prom6 
seedlings exhibited only slight GUS activity in the vascular cylinder, independently of auxin treatment. Notably, the 
overexpression of AtHB6 inhibited the expression of AtHB16, whereas overexpression of AtHB16 induced AtHB6 
expression. Under normal growth conditions, athb16 mutant seedlings had longer primary roots, a higher density of 
secondary roots, and longer secondary roots than their controls. In agreement, seedlings overexpressing this TF 
exhibited the opposite phenotype. Athb16 mutants were more sensitive to prolonged auxin treatment in primary root 
elongation while overexpressing seedlings were less sensitive to auxin than controls. The latter showed a larger 
extension of their secondary roots compared to athb16 mutant plants, although no differences in secondary root density 
were observed between genotypes. Furthermore, 3-day-old seedlings were subjected to a salinity treatment for five 
days. The athb16 mutants proved to be more sensitive than controls, while the overexpressing seedlings showed the 
opposite phenotype in their root structure in this stress condition. These results suggest that AtHB16 is negatively 
modulated by AtHB6 and the latter is induced by the former. Moreover, AtHB16 acts as a negative regulator of both 
primary and secondary root elongation, being modulated in place by auxin and salinity. 
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Soybean obtains most of its nitrogen through a symbiotic interaction with nitrogen-fixing bacteria. This crop is 
susceptible to water deficit. Nodulation can positively influence responses to water deficit in legumes by modulating 
nitrogen and hormone metabolism, osmotic adjustment, and antioxidant systems. However, there is limited evidence 
on the molecular mechanisms responsible for the altered response to water deficit in a nodulated plant compared to a 
non-nodulated one. Additionally, translational control of gene expression is important under stress conditions, as shown 
for plants under water deficit conditions. Here, we analyzed the differential responses of soybean roots, nodulated or 
not, to water deficit at the transcriptional and/or translational levels. Therefore, the transcriptomes and translatomes of 
roots subjected to four combined treatments—comprising the nodulation and water deficit conditions— were obtained. 
We found that the responses of nodulated plants under water deficit were more complex in terms of the number of 
differentially expressed genes (DEGs) than non-nodulated plants. This complexity was also observed particularly with 
DEGs preferentially regulated at the translational level and with DEGs codifying for transcription factors.  Moreover, 
gene co-expression modules associated with relevant biological processes in the differential responses of the plants 
were identified. Water deficit negatively affected the biosynthesis of secondary metabolites, particularly 
phenylpropanoids and flavonoids. Also, the MAPK-mediated signaling pathway was reprogrammed, and genes 
involved in galactose metabolism were overexpressed in nodulated plants under water deficit. Notably, under these 
conditions, the translational regulation of genes involved in oxidative phosphorylation and translation initiation was 
key. The robust candidate genes subject to translational control in nodulated soybean roots under water deficit identified 
in this study will serve as a valuable resource for future functional analysis, potentially leading to significant 
advancements in the field.   
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There is a continuous necessity for developing crops with enhanced adaptation and increased resilience to sudden 
changes in climate conditions. Yield can be severely affected by the flower and seed abortion. It has been shown that 
abortion of floral organs and young seeds due to unfavorable conditions at the reproductive phase is directly related to 
the supply of photosynthate. Recent studies confirm that a carbon shortfall, followed by increasing abortion rates 
occurred when plants are exposed to an extended period of darkness at the beginning of the reproductive stage. Sink 
organs are dependent on source and sink strength and source and sink-relationships. At the center of these processes 
are photosynthesis and carbon metabolism. Photosynthesis and metabolic components show high correlation and, 
therefore, are prone to common regulatory mechanisms. Genome Wide Association Studies (GWAS) have been 
successfully applied to disentangle complex traits by phenotyping and genotyping a diverse population. Prior to 
mapping, the evaluation of a core-set of accessions for several measurements related with the trait of interest is 
mandatory to identify the underlying variation and to estimate the success of mapping. Our objective was to assess 
photosynthetic performance in a group of Arabidopsis thaliana accessions. We aim to evaluate the relationship with 
carbon status, and with flower and seed abortion. To do that, we grew 21 Arabidopsis thaliana ecotypes in optimal 
conditions (21ºC, 16 h photoperiod, 120 μmol m-2 s-1). Once the onset of flower and silique formation, individuals from 
all ecotypes were divided into two groups, where one group continued growing in optimal conditions and the second 
group was subjected to 96h of extended darkness (21ºC, 0 μmol m-2 s-1). We measured a diverse of photosynthetic 
parameters before, during and after treatment, with particular emphasis on the non-photochemical quenching (NPQ) 
and the efficiency of Photosystem 2 (Ψ2). Photosynthetic parameters differed among Arabidopsis accessions along the 
experiment suggesting that resumption of reproduction could be related to a rapid recovery of Ψ2 in some accessions. 
These findings support the idea that photosynthesis can be used as a proxy trait in GWAS for investigating the genetic 
regulation of flower and seed abortion. 
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Flavonoids constitute a major group of specialized metabolites widely distributed in plants. Structurally, they can be 
classified into six main groups, based on the chemical variations of their central backbone. Among them, flavones stand 
as one of the most prominent groups of flavonoids, synthesized by flavone synthase (FNSI or FNSII) enzymes. In the 
model organism Arabidopsis thaliana, Downey Mildew Resistant 6 (DMR6) encodes an FNSI type enzyme with a 
demonstrated role in plant-pathogen interactions, as dmr6 mutant plants were shown to exhibit enhanced resistance to 
multiple pathogens, a phenotype associated with elevated salicylic acid (SA) levels. Our previous observations showed 
that functional complementation of dmr6 mutants with maize ZmFNSI and ZmFNSII restored susceptibility against 
Pseudomonas syringae, suggesting a potential crosstalk between flavone and SA pathways. In light of these results, we 
propose that a reduced flow through the flavonoid pathway in dmr6 mutants increases substrate availability for SA 
biosynthesis, resulting in higher SA levels. To explore this hypothesis, we performed a RNA-seq analysis on samples 
from wild-type (Ler ecotype) and dmr6 mutant Arabidopsis plants under two conditions: mock-inoculated and three 
days post-Pseudomonas infection. The analysis identified significant transcriptomic differences between wild-type and 
mutant plants, highlighting the down-regulation of flavonoid metabolism genes and up-regulation of genes related to 
the defense response observed for dmr6 mutants after the infection. To test whether other flavonoids are involved in 
the proposed metabolic cross talk, we conducted Pseudomonas infection experiments in wild type (Ler), dmr6 and 
transparent testa (tt) mutant plants. tt lines, which harbor mutations at different steps in the flavonoid biosynthetic 
pathway, exhibited increased pathogen resistance similar to dmr6. Measurements of stomatal conductance and aperture 
under both control and post-infection conditions revealed that all mutants exhibited higher degrees of stomatal closure 
when compared to wild-type plants, even in the absence of the pathogen. Further, we extended our analysis by 
quantifying the variation in SA and flavonoids contents in the tt mutant plants when compared to their wild-type 
parentals. All together, our results contribute to elucidating the connection between flavone biosynthesis and salicylic 
acid metabolism, indicating that mutations in other flavonoid biosynthetic genes also modulate plant responses to biotic 
stress. 
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Because of their sessile condition, plants are continuously exposed to solar radiation. One component of the solar 
spectrum is UV-B radiation (280-315 nm). High-intensity UV-B can damage lipids, proteins, and DNA. This DNA 
damage can inhibit plant growth and primary root elongation. If damage is not properly repaired, cells may enter in the 
death cell program. The G1/S transition is a key checkpoint in cell division, regulated by the Retinoblastoma (Rb) 
protein and E2F transcription factors (TFs). Arabidopsis has six E2Fs, with three (E2Fa-c) requiring DP proteins for 
their activity, while E2Fd-f function DP independently. Studies using e2fa-c mutants have shown that these TFs play 
crucial roles in UV-B responses, affecting cell division, DNA repair, and differentiation post-irradiation. In this study, 
we phenotypically characterized E2Fd mutant lines and examined their roles in regulating cell proliferation and plant 
growth in response to UV-B. The primary roots of E2Fd mutants showed no differences compared to WT Col-0 under 
control conditions or after UV-B exposure. Further analysis of the meristematic zone of primary roots by confocal 
microscopy showed that e2fd and WT had a similar size. The number of dead cells in the meristematic zone post UV-
B treatment was also similar in both lines. When the effect of UV-B exposure was investigated in the rosette, e2fd 
displayed differences under UV-B treatment. While e2fd and WT Col-0 rosettes were similar under control conditions, 
e2fd mutants were bigger after irradiation. Analysis of leaf #5 indicated similar cell sizes in both control and UV-B 
conditions. However, e2fd mutants had more cells post UV-B, showing bigger leaf area than WT plants. UV-B radiation 
activates the DNA Damage Response, (DDR) in which different kinases are involved, such as ATM and ATR proteins. 
These kinases regulate the activity of SOG1, a master regulator that regulate the expression of DDR genes, including 
cell cycle genes. e2fd has altered levels of ATM, ATR and SOG1 and this may explain the lower inhibition of cell 
division by UV-B in the mutant. DNA damage was also assessed by measuring cyclobutane pyrimidine dimers after 
UV-B exposure, but no significant differences were observed compared to WT. Together, our results suggest that E2Fd 
is involved in UV-B responses in the leaves but not in the roots, regulating cell proliferation in irradiated plants.  
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The development of new strategies aimed at increasing plant production and resilience under adverse environmental 
conditions constitutes a significant challenge for the scientific community . In this context great efforts are being made 
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to develop crops that tolerate drought stress. The phytohormone abscisic acid (ABA) plays a central role regulating 
processes that provide plant tolerance to water stress. Consequently, the study of ABA accumulation, signaling and 
response mechanisms represents a significant area of interest. Arabidopsis thaliana NADP-Dependent Malic Enzyme 
1 (NADP-ME1) is a cytosolic isoform involved in malate metabolism. AtNADP-ME1 is expressed in mature seeds and 
in plants in response to different types of abiotic stress mediated by ABA. Knock out nadp-me1 mutants showed lower 
seed longevity and earlier germination, and in the presence of ABA a weaker response of stomatal closing and 
germination inhibition. Arabidopsis Col-0 plants were transformed with a construct that expresses AtNADP-EM1 gene 
under the control of its own promoter in order to overexpress the enzyme. Four independent transgenic lines were 
obtained and exhibited a two-to-nine fold overexpression of the AtNADP-ME enzyme in eight-day-old seedlings 
compared to the wild-type controls. When these seedlings were treated with 10 μM ABA, AtNADP-EM1 transcript 
levels increased but did not significantly differ from WT, possibly due to regulatory mechanisms that limit the amount 
of this transcript. However, ABA treatment in 5 weeks leaves induced changes in the stomata dynamics, demonstrating 
that overexpressing AtNADP-ME1 could result in a greater sensitivity to the phytohormone ABA. In mature seeds, 
lines EM1, EM4 and EM5 showed AtNADP-ME1 expression and activity similar to WT. However, in line EM3 the 
level of transcript and enzyme expression were lower and similar to the knock out line. Phenotypic analysis showed 
that germination rates were significantly lower than WT and nadp-me1. Besides, the line EM3 showed higher fresh 
weight of mature seeds. AtNADP-ME1 expression therefore has a direct effect on stomatal dynamics and seed 
characteristics, which are interesting for further study of these transgenic lines. 
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High temperatures affect plant metabolism, altering both growth and development. Plants respond differentially to heat 
depending on the temperature range: in Arabidopsis, 29-30º C promote plant growth (thermomorphogenesis, TM), 
while 35-37ºC triggers heat stress (HS), with unfolded protein responses (HS-UPR) being activated at 45ºC. At the 
subcellular level, elevated temperatures disrupt chloroplast’s structure and increase the production of reactive oxygen 
species (ROS). Besides inducing oxidative modifications, ROS are crucial for retrograde signaling between 
chloroplasts and the nucleus. Our goal is to understand how changes in the subcellular redox state influence retrograde 
signaling related to plant acclimation and tolerance to high temperatures. To achieve this, we used 24-day-old 
Arabidopsis thaliana Col-0 plants exposed to different temperature ranges: 29ºC (TM), 37ºC (HS), 45ºC (HS-UPR), 
and 22ºC as a control. We monitored the glutathione redox couple (GSH:GSSG) state and ROS levels in plants 
expressing genetically encoded ROS biosensors Grx1-roGFP2 and roGFP2-Orp1 directed to the cytoplasm and 
chloroplasts, as well as wild-type (WT) plants infiltrated with the Singlet Oxygen (1O2-) Sensor Green (SOSG) probe. 
Then, we compared available transcriptome data of Arabidopsis plants with increased levels of O2- (methylviologen 
treatment), H2O2 or 1O2- (flu mutant) with high-temperature transcriptomes. Finally, we examined the phenotypic 
responses of flu mutant and WT plants exposed to different temperatures. Our experiments revealed temperature 
specific changes in the GSH:GSSG state and ROS levels. These findings, together with gene expression analysis, 
suggest distinct roles for different ROS in modulating gene expression during high-temperature acclimation.  
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Drought hinders growth, development, and productivity of higher plants. While physiological and molecular 
background of plant responses to drought has extensively studied, the role of epigenetic modifications in response to 
dehydration remains largely elusive. In this study, we deciphered genome-wide transcriptomic and epigenetic responses 
of rapeseed (Brassica napus L.) to dehydration. High-throughput transcript profiling (RNA-seq) and chromatin 
immunoprecipitation followed by sequencing (ChIP-seq) of PEG-treated rapeseed plants revealed genome-scale 
changes in transcription and histone methylation patterns, focusing on histone H3 lysine 4 trimethylation (H3K4me3) 
and histone H3 tri-methylated lysine 27 (H3K27me3). We have identified large gene sets with altered transcript profiles 
and changed histone methylation marks in response to osmotic stress, revealed a close correlation between gain or loss 
of histone methylation and activation or repression of gene expression. Significant epigenetic regulation of Delta 1-
Pyrroline-5-Carboxylate Synthetase (P5CS) genes, which control the key step in proline synthesis, was discovered as 
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several PEG-induced BnP5CSA genes displayed enhanced H3K4me3 and/or H3K36me3 marks. Targeted bisulphite 
sequencing revealed that one BnP5CSA gene has stress-dependent gene body DNA methylation also. By integrating 
physiological, transcriptional and epigenetic data, our study facilitates better understanding drought response control 
in higher plants.  
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Xanthomonas citri subsp. citri (X. citri) is a Gram-negative bacterium responsible for citrus canker, a widespread 
disease in Argentina's citrus-growing regions. The primary virulence factor of this bacterium, the transcription 
activator-like effector (TALE) PthA4, binds to specific DNA sequences in the host promoter through its 17.5 amino 
acid repeats, activating susceptibility genes in citrus. Previously, we characterized a natural variant of X. citri (X. citri 
AT) that triggers a hypersensitive response (HR), inhibiting biofilm formation and bacterial growth. X. citri AT expresses 
an unusually short TALE (7.5 amino acids repeats), PthA4AT, which is both necessary and sufficient for HR induction 
and canker suppression. We demonstrated that this TALE transcriptionally activates executor resistance (Re) genes in 
Citrus sinensis. In this study, we show that PthA4AT induces HR in non-host plants, Nicotiana benthamiana and 
Lycopersicon esculentum (tomato). PthA4AT triggers cell-death in N. benthamiana exclusively by transcriptional 
activation of Re genes. In tomato, PthA4AT induces HR by activating both transcriptionally and non-transcriptionally 
R genes. It can localize to the nucleus to activate Re genes and can also be recognized in the cytoplasm by proteins 
possessing nucleotide-binding site and leucine-rich repeat (NLR proteins). Furthermore, PthA4AT-associated activation 
of Re genes provides greater protection against tobacco necrotic virus A and Botrytis cinerea infection in N. 
benthamiana and tomato, respectively, compare to PthA4AT mutants with impaired nuclear localization sites. These 
findings enhance our understanding of the defense signaling mechanisms triggered by HR and highlight the differences 
between nuclear and cytoplasmic recognition pathways, using non-host models. This represents a relatively unexplored 
area of plant immunity. Molecular characterization of these pathways will help identify discrepancies in response 
intensity and pathogen suppression efficiency, both of which are critical for developing effective disease management 
strategies. 
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Aspartic proteases (APs) are proteolytic enzymes widely distributed in living organisms and viruses. According to their 
structure, plant APs have been classified as: typical, atypical and nucellin-like. Plant aspartic proteases play key roles 
in drought tolerance, developmental processes, pathogen resistance, and UV-light protection across several species. In 
our lab, we previously identified 62 genes encoding APs in the Solanum tuberosum L. (potato) genome. This study 
focuses on the expression of six typical StAP genes (StAP3, StAP2.2, StAP2.4, StAP7.5 and StAP9.3) under osmotic 
stress and their structural analysis. Differential expressions of these StAPs in response to osmotic stress among three 
potato cultivars reveals distinct regulatory mechanisms linked to varying stress tolerance. The cultivars selected to work 
with were Spunta (susceptible), Kennebec (resistant) and Desireé (tolerant). Basal expression levels of StAP3, StAP2.2, 
StAP2.4, and StAP9.3 were consistent across all cultivars, whereas StAP7.5 showed significantly higher basal 
expression in the susceptible cultivar. Under osmotic stress, StAPs displayed differences in both timing and expression 
magnitude. StAP2.2 and StAP2.4 showed robust increases in the resistant cultivar, while StAP3 had a more sustained 
upregulation in the susceptible cultivar. Notably, StAP9.3 expression remained largely unchanged in both the tolerant 
and resistant cultivars, suggesting cultivar-specific regulatory mechanisms. These findings underscore the differential 
activation of aspartic proteases under osmotic stress, indicating their potential roles in stress adaptation. Cis-acting 
element analysis of the StAP promoters identified several stress-responsive elements (ABRE, DRE, MBS, MyC, STRE, 
WUN, ARE, as-1), with notable differences in their relative abundance. Remarkably, StAP2.2 and StAP2.4, sharing 
85.9% sequence identity, differed in promoter elements. StAP2.2 was predicted to respond primarily to ABA and water 
stress, while StAP2.4 was the only StAP associated with circadian rhythm regulation. A comparative analysis of the 
deduced amino acid sequences of StAPs revealed a conserved distribution of residues, with sequence identities ranging 
from 50% to 89%. Variations in isoelectric points, post-translational modification sites, and targeting motifs suggest 



differences in subcellular localization. These findings indicate that cultivar-specific differences in osmotic stress 
tolerance are likely attributable to the differential expression of StAP genes, highlighting the critical role of these 
proteases in the osmotic stress response in Solanum tuberosum.  
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Iron (Fe) is essential for plant growth, but its low availability in alkaline soils hinders absorption, affecting both 
agricultural production and the nutritional value of crops. This exacerbates Fe deficiency in the human diet, especially 
in regions where plants are the primary source of this mineral. Flavonoids perform various functions in plants, including 
attracting pollinators, protecting them from ultraviolet radiation, and defending against pathogens and herbivores. 
Arabidopsis uses Strategy I to absorb Fe, which includes soil acidification through H+-ATPases, reduction of ferric 
iron by FRO2, and transport to the roots via IRT1, regulated by FIT and bHLH factors. Previous results indicated that 
the tt4 and 3gt mutants showed repression of genes (bHLH38, bHLH39, IRT1, FEP2, BTSL1, and BHLH100), while 
5gt and tt19 exhibited induction of these same genes under anthocyanin inducing conditions. Anthocyanins and other 
metabolites from the flavonoid pathway had not previously been linked to Fe homeostasis. Therefore, the main 
objective of this research is to analyze the relationship between the flavonoid pathway and Fe metabolism in 
anthocyanin-deficient mutants tt4, 3gt, 5gt, and tt19. Plants were grown in MS agar (Fe-sufficient), Hoagland agar (Fe- 
deficient) and alkaline soil (Fe-unavailable). Additionally, plant grown under Fe-deficient conditions were foliar 
sprayed with Fe to evaluate the leaf-root regulatory axis. ICP-MS was used to quantify Fe in roots and shoots. Root 
FRO2 activity was measured by Fe (III) reduction and colorimetric analysis. Chlorophyll and lipid peroxidation (MDA) 
were evaluated by standard spectrophotometric analysis. Results revealed that under Fe-sufficient conditions, the 
mutant lines accumulated more Fe in roots than the Col-0 line, however only in tt4 and 3gt lines FRO2 activity was 
increased. Otherwise, the total Fe and chlorophyll content in shoots did not show significant differences between the 
mutants and the wild type line. The tt4 and 3gt mutants exhibited higher MDA concentrations than the other lines. In 
the experiment with alkaline soil, tt4 and 3gt lines did not show reduced rosette growth like the other lines, 
demonstrating they were able to absorb the unavailable Fe. FRO2 activity in Fe-deficient plants that were foliar sprayed 
with Fe confirmed that the leaf-root regulatory axis functioned correctly in all mutants. This suggests that anthocyanin 
deficiency affects Fe metabolism but does not interfere with signaling between leaves and roots. Overall, these results 
indicate that flavonoids play a role in iron homeostasis in plants, offering new perspectives on the coordinated 
regulation of both metabolisms. 
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Seed priming is an efficient and economical method for boosting plant growth and health. This technique involves 
exposure to a stimulus, before sowing, to prepare seeds to trigger their natural defense responses more swiftly and 
effectively against future stresses, both biological and environmental. Seed treatment with Azospirillum spp has been a 
useful biopriming approach to provide additional benefits to manage biotic stresses, however, most PGPBs are not able 
to tolerate environmental stresses. In this work, we demonstrated that a flagellin purified from Azospirillum brasilense 
2A1, a strain isolated from Petunia x hybrida roots, triggers defense against the destructive gray mold disease in 
Arabidopsis plants. A 70 KDa non-glycosylated protein named Apflag70 was electrophoretically isolated from a 
flagellar extract. Apflag70 induced a higher intracellular ROS accumulation in Arabidopsis leaf discs, compared to the 
known Pseudomonas syringae derived flg22 flagellar peptide, suggesting that Apflag70 may have a pattern/motif that 
would possibly act as a MAMP (Microbe Associated Molecular Pattern). However, extracellular ROS production was 
only observed in flg22 treated leaf discs. For seed priming experiments, six weeks old plants derived from Apflag70 
treated seeds were challenged with a suspension of Botrytis cinerea conidia and disease severity was evaluated from 
lesion areas. Results showed a threefold decrease in disease severity compared to plants derived from untreated seeds. 
Although Apflag70 and flg22 showed a seed priming effect, the variations observed in ROS production suggest 
differences in the mechanisms involved in the priming.  
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Common bean (Phaseolus vulgaris) is the third most consumed legume worldwide, and Argentina is its main exporter. 
Yield losses of this crop are due to climatic factors and diseases caused by fungi, viruses, and bacteria. Bacterial bean 
blight, caused by species of the genus Xanthomonas and Pseudomonas, manifests as yellow-green halo lesions on 
leaves, pods, stems, or petioles. This disease leads to significant crop losses globally and is challenging to control, as 
no curative, only preventive treatments are available. To combat plant diseases, one effective strategy is to enhance 
plants' innate defense mechanisms, a process known as priming, which induces a broad-spectrum immunological 
memory state. Rhamnolipids (RLs), compounds produced by various microorganisms, are known for their direct 
antibacterial and antifungal properties. They also stimulate the innate immune system of plants and are considered 
promising for agricultural use due to their biodegradability and low ecotoxicity. Additionally, RLs function as excellent 
emulsion stabilizers, enabling the formation of vesicles that can encapsulate hydrophobic antimicrobial molecules, such 
as essential oils (EOs). This encapsulation enhances the efficacy of these compounds by optimizing their stability and 
delivery, thereby improving their overall protective effects on plants. We developed nanoemulsions (NEs) of RLs 
containing EOs from rue, thyme, and tea tree. Their application by spraying over leaves of the model plant Arabidopsis 
thaliana improved its immune response against the phytopathogenic bacteria Pseudomonas syringae pv tomato 
DC3000. In addition, the NEs did not show a detrimental effect on the native soil microbiota and beneficial 
microorganisms that are commonly used as seed bioinoculants. Thus, to test the effect of NEs over pathogens of crops 
of agro-industrial significance, we evaluated their impact on the growth “in planta” of. Xanthomonas spp., isolated 
from common bean seeds (fields) by Dr. Natalia Meneguzzi. None of the foliar pre-treatments performed with NEs/RLs 
caused visible damage to the leaves, nor visibly reduced the symptoms of infection, suggesting that these treatments, 
at the applied doses, were not effective in combating this bacterial disease, at least in leaves. However, RLs 
demonstrated a direct inhibitory effect on the growth of Xanthomonas in vitro. The use of certified, disinfected, and 
pathogen-free seeds is one of the most widely used preventive strategies. Considering that RLs exerted a direct effect 
on the growth of Xanthomonas in vitro, we continue exploring the potential of NEs as a seed treatment and will present 
our most recent results.  
 

PL-42 
 

REGULATION OF TOR SIGNALING IN RESPONSE TO LONG-TERM SALT 
STRESS IN ARABIDOPSIS THALIANA 

Ana Paula Lando1, Maritano PC2,3, Barbieri G2,3, Marianela Rodriguez2,3, Giselle Martínez-Noël1 
1 Instituto de Investigaciones en Biodiversidad y Biotecnología (INBIOTEC-CONICET). Fundación para 

Investigaciones Biológicas Aplicadas (FIBA). Vieytes 3103, Mar del Plata, Argentina.2 Unidad de Estudios 
Agropecuarios (UDEA), Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET), Córdoba, 

Argentina.3 Instituto de Fisiología y Recursos Genéticos (IFRGV), Centro de Investigaciones Agropecuarias (CIAP), 
Instituto Nacional de Tecnología Agropecuaria (INTA), Córdoba, Argentina. 

E-mail: ana.lando@inbiotec.conicet.gov.ar 
 
Salinization has long been recognized as a worldwide environmental problem that significantly impacts photosynthesis 
and reduces crop yield. Therefore, signal transduction pathways that regulate growth and metabolism may adapt to 
adverse environmental conditions to maintain cellular homeostasis and, consequently, organism survival. In this 
context, we focused on the role of the Target Of Rapamycin (TOR) kinase that promotes protein synthesis, an anabolic 
process that requires high energy levels. This study aimed to analyze the regulation of TOR activity under the salt-
stress response in Arabidopsis thaliana using transgenic plants with distinct subcellular localization of the SnRK1α 
subunit (nuclear or cytosolic). We evaluated TOR activity in vivo by measuring RPS6 phosphorylation in leaves of 
plants with nuclear (αNLS) or cytosolic (αMYR) localization of SnRK1α-subunit and wild-type (Col-0 WT) plants 
treated with NaCl for 14d. Results showed that long-term salt stress reduced TOR activity in WT and NLS plants, but 
this response was impaired in MYR plants which maintain high levels of RPS6 phosphorylation. Interestingly, under 
salt treatment, MYR plants had significantly more starch, a polymer that is well known to be affected by stress, and 
exhibited less tolerance to the adverse condition than WT and NLS plants. We also analyzed the expression of genes 
that encode a SnRK1 target (DIN6) and a protein that regulates the interplay between TOR and SnRK1 (FLZ8). RT-
qPCR experiments revealed low-level expression of DIN6 and FLZ8 in MYR plants under salt stress while NLS plants 
exhibited high content of both transcripts. These data are in line with the TOR activity results. Overall, our study 
suggests that TOR regulation under long-term salt stress is strongly influenced by SnRK1 subcellular localization and 
that FLZ8 may play a key role in the relationship between the kinases.  
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P-glycoprotein (P-gp) is a membrane protein associated with multidrug resistance (MDR) due to its key role in 
mediating the traffic of chemotherapeutic drugs outside cancer cells, which leads to a cellular response that hinders 
efforts toward successful therapy. With the aim of finding agents that circumvent the MDR phenotype mediated by P-
gp, 80 extracts were screened. The results obtained showed Senecio vira-vira to efficiently inhibit P-gp efflux (cita 
Laiolo 2021 Plant extracts). In order to identify the active principle/s responsible for the activity, the ethanol extract 
obtained from this specie was submitted to bioguided isolation.  
By successive chromatography techniques, the activity of each fraction obtained was evaluated by means of the 
doxorubicin intracellular accumulation assay. Then the purity and yield of each isolated metabolite were verified by 
HPLC. The chemical structure was determined using spectroscopic techniques, mainly NMR. Compound 1 and 2 
showed to increase the intracellular concentration of doxorubicin and to restore the sensitivity of K562/Dox cells to 
this drug.  
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The benefits of seed treatment with radiofrequency-generated plasma on agriculture practices may reduce the use of 
fertilizers. Therefore, we have designed and optimized a novel device that applies air or nitrogen plasma via capacitive 
coupling, using radiofrequency (RF), to treat soybean seeds and evaluate its effects at different growth stages. The 
device setup consists of a glass tube with a diameter of 54.35 mm and a length of 900 mm, sealed at one end and 
connected to a vacuum pump at the other, where seeds are placed for treatment. A Leybold Netzgerät 52233 power 
supply, paired with a Leybold HF-Generator 58740 radiofrequency generator at 45W, generates an RF signal within a 
frequency range of 2 MHz to 10 MHz. The RF signal is connected to two aluminum plates, each 40 mm wide, which 
act as emitter antennas, enabling plasma generation. Key variables of the device, such as vacuum pressure, exposure 
time and RF, were optimized. Treated seeds were germinated in sterile vermiculite, and seedling growth was monitored 
over 6 days. Results indicate an improvement in seedling size in treated seeds compared to untreated control. 
Specifically, plasma treatment applied to 100 seeds under a vacuum pressure of 4 Torr, RF of 5.4 MHz and 1-minute 
of exposure resulted in a germination rate of 96.6% compared to 90% in untreated seeds. Moreover, seedlings which 
received treatment exhibited significant greater vigor, with average hypocotyl length of 13.6 cm and root length of 10 
cm, while control seedlings reached 7.85 cm and 8.26 cm in hypocotyl and root length, respectively. Interestingly, 
when soybean seeds with low germination rate (lower than 90%) were used, the plasma treatment showed a significant 
advantage to improve this parameter. Currently, we are evaluating the nodulation capacity of plants derived from 
plasma-treated seeds, which have been inoculated with plant growth-promoting bacteria, such as Bradyrhizobium 
japonicum and Bacillus velezensis. These inoculation studies are providing valuable data on whether RF-generated 
plasma treatment enhances plant-microbe interactions, improving plant growth and health. In the future, we plan to 
conduct physiological and biochemical analyses, including metabolomic and proteomic studies, to understand the 
underlying mechanisms of plasma's impact on growth and nodulation capacity. These findings suggest that the 
application of radiofrequency-generated plasmas to seeds could be an effective strategy to improve soybean plant 
performance, offering a promising alternative to conventional fertilizers. The complete results of these studies will 
provide deeper insights into the potential of this technology for sustainable agriculture. 
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NLR (Nucleotide-binding Leucine-rich repeat) proteins are key receptors in the plant immune system. These recognize, 
either directly or indirectly, the effectors secreted by pathogenic microbes. The activation of NLRs induces both local 
and systemic defenses, with the latter often associated with a priming state or immune memory. Ensuring a broad and 
balanced repertoire of NLR proteins is essential for effective immunity; hence, multiple mechanisms contribute to 
regulate their diversity and abundance, including co-/post-transcriptional processing. Among these, alternative splicing 
(AS) has been recognized as an important mechanism in plant defense against pathogens. Recently, a "new" subclass 
of intron retention was reported, the exitron AS. Exitrons are a unique class of cryptic coding introns with dual 
characteristics between exons and introns, which might have great potential to increase NLR functional diversity. we 
studied the possibility that not-yet-characterized NLR isoforms could be generated by AS of exitrons in the model plant 
Arabidopsis thaliana. To do this, we analyzed the existence of these splicing variants and the relative levels of their 
transcripts in response to different defense induction programs. The results obtained indicate that in Arabidopsis, at 
least 17 NLR-coding genes contain exitrons. Moreover, in five of these genes, exitron AS does not alter the reading 
frame, potentially generating protein variants. Transcriptional studies show changes in the relative levels of these AS 
isoforms. when plants are subjected to pathogen infections or treatments with priming inducers such as azelaic acid, 
pipecolic acid, and/or β-aminobutyric acid. Interestingly, in three of these NLRs, the new isoforms could regulate the 
on/off switch of the receptor and/or disrupt interactions within their immune complexes. In the remaining cases, the 
exitron affects key domains involved in effector perception, downstream defense signaling, or generate truncated 
isoforms that can lead to a function-loss in the receptor, may hyperactivate it, or affect transcript stability, and thus 
receptor turnover. Therefore, exitron AS appears to play an important role controlling the function of these immune 
receptors, particularly, in the context immune memory/priming establishment. Future studies on the impact of exitron 
retention or exclusion on NLR function could provide essential insights into plant immunobiology.  
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Autophagy is a crucial cellular process responsible for the degradation and recycling of cellular components. In plants 
it plays a key role in the modulation of growth and development, as well as in stress responses. Even in optimal growth 
conditions, autophagy is known to affect and be affected by the metabolic state of the cell. To study this process, we 
used Physcomitrium patens, a bryophyte, the first group of plants to develop stress resistance mechanisms related to 
the transition to land. In P. patens the loss-of-function mutants atg5 and atg7, deficient in autophagy, show accelerated 
senescence and impaired growth, effects exacerbated under nutrient insufficient conditions. In this plant (as in others) 
autophagy is activated by carbon (C) or nitrogen (N) starvation, but there is less research on how the availability of 
both nutrients can modulate the autophagic response in conjunction. We measured autophagic activity using a GFP-
ATG8 autophagic reporter throughout several days to study the effect of growth on media containing varying amounts 
of nitrogen and carbon. We first confirmed that autophagy is induced both during the night of a 16/8h day-night cycle 
as well as under prolonged darkness, and that it is inhibited under continuous light. We then used two different growth 
media, BCDAT (with nitrate and ammonium) and BCD (only nitrate, but not limiting in N) to study autophagic activity 
in a 16/8h cycle for a couple of days. Interestingly, the medium with more N showed higher autophagic flux, probably 
due to an imbalance in the C/N ratio during the night. To follow up on this we then measured autophagic flux on plants 
grown for 4 days in these media and then transferred to BCDAT, BCD or a medium with no N. Here we could see two 
extremes: high levels of N (BCDAT) which caused the flux to be induced during the night, and low (or none) levels of 
N which also increased flux, but consistently during both night and day. This contrasted with BCD, which contains 
sufficient levels of N and where flux wasn´t induced during either night or day. Additionally, growth in presence of 
exogenous sugars mostly inhibited autophagic flux, probably by compensating the C deficiency during the night. 
Furthermore, we compared the levels of different metabolites present in WT, atg5 and atg7, and found that the mutants 
accumulated less starch during the day, but consumed it during the night to levels similar to the WT. We also found 
that the mutants had less glucose but, surprisingly, higher levels of sucrose and a higher ATP/ADP ratio at the end of 
the day, when compared to the WT. In summary, we showed not only how availability of carbon and nitrogen is an 
important regulating factor of autophagy, but how their relative amounts can modulate this response, leading to 
conditions where an excess in one element might cause the other to be considered a limiting factor. In addition, we 
found that the mutants without autophagy had a metabolic imbalance, including some components considered to be 
“highly energetic” to be in surplus, which contrasts with their senescent phenotype. 
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Plants detect pathogens through extracellular and intracellular receptors (PRR/NLR). Upon recognition, a defense 
program is initiated by the activation of MAPK cascades, the synthesis of phytohormones, and the transcription of 
defense response genes. This program restricts pathogen growth in infected tissues and induces a primed state, enabling 
plants to respond more efficiently to future infections. Furthermore, this priming extends to distant leaves, which relies 
on the systemic transport of molecules like salicylic acid and pipecolic acid to distal tissues. Currently, it is known that 
priming persists due to the accumulation of inactive MAPKs, PRR/NLRs, and epigenetic modifications of defense 
response genes, which become more quickly and strongly activated during subsequent stresses. Through bioinformatic 
analysis, we identified a subset of PRR/NLR genes that are preferentially activated in mutant plants with defects in 
remodeling different epigenetic marks. These PRR/NLR genes appear to be indirectly regulated by the epigenetic 
remodelers analyzed. Specifically, the identified PRR/NLRs are transcriptionally regulated by H3K27 trimethylation, 
although none of the mutants studied directly modulate this epigenetic mark. We aim to determine whether their 
transcriptional activation contributes to priming induction, results from the establishment of priming, or if both occur 
in a positive feedback loop. We confirmed their expression patterns in primed plants and plants subjected to secondary 
stress. Finally, we evaluated the role of H3K27me3 in the induction of systemic priming. 
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Kazal-type serine protease inhibitors (KSPIs) play a crucial role in various biological, physiological, and 
immunological processes in animals and plants. Previously, we demonstrated that the recombinant KSPI form 
Toxoplasma gondii (rTgPI-1) exhibited a high antifungal activity inhibiting the germination rate of Botrytis cinerea 
conidia in vitro. Due to the relevant role of protease inhibitors in plant protection against pathogens and pests, we 
decided to continue analyzing the role of this inhibitor on the antimicrobial activity to contribute to improving current 
methods for plant protection against pathogens. In the present study, we evaluated the bacteriostatic effect of rTgPI-1 
and two truncated variants of TgPI-1 (rTgPI-1NT and rTgPI-1CT). The three recombinant proteins were heterologously 
expressed in Escherichia coli and purified using a nitrilotriacetic acid-Ni 2þ column. To investigate whether rTgPI-1 
and the truncated versions, rTgPI-1NT and rTgPI-1CT, can exert antimicrobial effects, we analyzed the in vitro inhibition 
of Pseudomonas sp. growth in culture medium supplemented with these recombinant protease inhibitors. The results 
showed that the three recombinant proteins showed a broad antibacterial spectrum against three phytopathogenic 
bacteria (P. syringae DC3000, P. syringae AvrRpm1, and P. vidiflava) and that the concentration of 7 µM of the 
recombinant proteins was enough to kill all of the Pseudomonas sp. In addition, we determined the Minimum Inhibitory 
Concentration (MIC50) against these bacterial strains. The rTgPI-1 inhibited the growth of P. syringae DC3000, P. 
syringae (AvRpm1), and P. vidiflava at the MIC50 of 2, 4 and 1 µM, respectively. rTgPI-1CT showed similar values of 
MIC50, while rTgPI-1NT showed higher MIC50 values (4, 6, and 2 µM, respectively) concerning to rTgPI-1. Finally, we 
performed a binding assay to evaluate microbial binding activity by Western blot. The results revealed that rTgPI-1 
and rTgPI-1NT bound directly to the bacterial strains, indicating that these proteins could strongly bind to these three 
bacteria. Curiously, TgPI-1CT was not detected in either the SDS elution supernatants or the final remaining bacteria of 
the three strains, indicating that rTgPI-1CT could not bind to these bacteria. These results suggest that these KSPIs have 
distinctive antimicrobial effects and could interact with bacterial serine proteases in different mechanisms, potentially 
related to the specific type of serine protease that KSPIs inhibit. Furthermore, these findings indicate that these proteins 
could have significant potential for use in plant protection strategies against pathogens. Future tests are necessary to 
understand the mechanisms involved in the bacteriostatic effect of these proteins. 
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Salt stress increases the production of reactive oxygen species (ROS) and disrupts cellular energy balance. Sucrose 
non-fermentative-related protein kinase (SnRK1) and Target of Rapamycin (TOR) kinase are central to maintaining 
energy and metabolic homeostasis, thereby regulating stress tolerance. SnRK1 is activated under low-energy conditions 
and promotes catabolism, while TOR supports anabolic processes. Both kinases play central roles in both favorable 
and adverse conditions and are modulated by redox changes. However, their subcellular localization dynamics, which 
may be crucial for plant stress responses, remain poorly understood. The overall goal of this work is to characterize the 
dynamic response of SnRK1 to salt stress and its interaction with TOR, particularly in the context of redox changes 
during stress. We evaluated in vivo nuclear and extranuclear SnRK1 activity at 7-day-old Arabidopsis thaliana 
seedlings under short-term salt stress (1–24 h), both with and without the TOR inhibitor AZD-8055, using ACC 
phosphorylation as a readout of SnRK1 activity. Additionally, SnRK1 activity was assessed under altered redox-state. 
Our results showed that nuclear SnRK1 activity peaked at 1 h under salt stress and gradually decreased by 24 h. In 
contrast, TOR inhibition (+AZD-8055) reversed this trend, showing an increasing slope (1-24 h) for nuclear SnRK1 
activity, suggesting that TOR significantly influences SnRK1 activity. Furthermore, when nuclear SnRK1 activity was 
higher, the redox state was altered. In addition, increased ROS levels enhanced nuclear SnRK1 activity, while treatment 
with GSH, a ROS scavenger, reduced it. These findings indicate that during salt stress, where redox balance is disrupted, 
SnRK1 activity is dynamically regulated in a spatio-temporal manner, in coordination with TOR kinase. 
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Maize (Zea mays L.) is one of the most important crops for human and animal nutrition. Among the emerging 
challenges threatening its production is the increased risk of metal contamination in productive lands. In cereals, the 
seminal root is the first organ to encounter excess metal and undergo its toxic effects during the pre-emergence stage. 
In this study, a comparative metabolic analysis between cadmium (Cd2+) -a phytotoxic and redox inactive metal- and 
copper (Cu2+) -a micronutrient and redox active metal- was carried out in the active growth zone of developing seminal 
root of maize seedling. Seeds were germinated on wet filter paper for 48 h, seedlings were then transferred to a 
hydroponic culture containing 250 mL of diluted (1/10) Hoagland’s nutrient solution without (C) or with 25 µM CdCl2 
or CuCl2; 30 seedlings were distributed in each container. Plants were grown in a controlled climate room at 25 ± 2 °C 
with 50% relative humidity. After 72 h of treatment, plants were harvested and the root tip (1 cm basal fragment) was 
sectioned for subsequent determinations. Cd and Cu stress decreased root length (50% and 74%) and increased root 
width (38% and 56%), respectively, compared to control plants. Both metals induced H2O2 accumulation and lipid 
peroxidation. A significant increase in lipoxygenase (LOX) specific activity and 4-hydroxy-2-nonenal content was 
observed in the metal-treated samples. NMR spectroscopy showed that the abundance of 38 water-soluble compounds 
changed due to Cd or Cu treatment; carboxylic acids, amino acids, and carbohydrates were some of them. Changes in 
some unidentified phenolic compounds were also registered. Among the differentially synthesized non-polar 
compounds in the seminal root of metal-treated seedlings, only linoleic acid (18:2) was significantly decreased 
compared to the control in the extracts of Cu-treated samples. The proteomic analysis detected 2,271 different proteins 
for the complete set of samples. Gene ontology (GO) enrichment analysis of the differentially accumulated proteins 
(DAPs) after exposure to both metals was carried out. DAPs exclusively accumulated in Cd-treated seedlings, and Cu-
treated seedlings (vs. control seedlings) were performed to detect pathways probably affected by metal additions. Both 
metals altered redox homeostasis, upregulated the oxylipin biosynthetic process, and shifted metabolism towards the 
oxidative pentose-phosphate in the root apexes. However, the methionine salvage pathway only appears as a key 
metabolic module under Cd stress. We suggest that most of the “metabolic effort” executed by this young tissue seems 
to be directed to the reallocation of carbon and energy by activating the pentose phosphate oxidative pathway (both 
metals) along with fatty acid β-oxidation (Cu); the maintenance of the redox homeostasis by eliminating ROS (both 
metals), and the maintenance of iron homeostasis (Cd). Future studies aimed at improving plant tolerance to metal 
stress based on genetic tools (for instance, gene overexpression) and priming approaches might greatly benefit from 
this comprehensive knowledge framework.  
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Currently, the intensive use of synthetic pesticides is being replaced by sustainable and effective solutions to control 
phytopathogens. A promising alternative is the use of biostimulants which offer a potential replacement for traditional 
agrochemicals, reducing their application rates and increasing crop quality and yields. In particular, algae as 
biostimulants have demonstrated highly beneficial properties on plant growth, tolerance to biotic and abiotic stresses, 
as well as crop yields. In Argentina, the brown macroalga Undaria pinnatifida was accidentally introduced in 1992 on 
the Patagonia coast (Puerto Madryn harbor) and then expanded both southward and northward, including the southeast 
Buenos Aires province coast. This work aimed to evaluate the effect of aqueous extracts of U. pinnatifida, enriched in 
different bioactive compounds, on the inhibition of two phytopathogenic fungi such as Fusarium solani and Botrytis 
cinerea. To this end, various methodologies were used to obtain differentially enriched U. pinnatifida extracts: T1, 
Room temperature extraction x 1 h; T2, 60 ºC x 1 h; and T3, 90 ºC x 15 min; and tested their antimicrobial activity in 
vitro against both pathogens. The results showed that the three aqueous extracts (T1, T2, and T3) decreased the length 
of F. solani hyphae in a dose-dependent manner. This effect remained until lower concentrations for T2 extract 
(1:1000), suggesting that T2 extract is mostly enriched in compounds capable of producing this effect. It has been 
proposed that the decrease in hyphal length is related to possible interferences in cell wall synthesis. When all extracts 
were evaluated against B. cinerea, they increased the hyphal width compared to the control, at all higher concentrations, 
being this effect more pronounced with T2. The differences in hyphal morphology could be attributed to the relative 
concentrations of bioactive compounds present in each of the extracts, due to the different extraction temperatures used. 
Further studies on their identification should be carried out to optimize their potential use as antimicrobial compounds. 
Considering the high costs and negative aspects of pesticide applications, it is desirable to promote the use of natural 
compounds to minimize their use. We expect that the application of Undaria extracts with the highest antimicrobial 
activity, may constitute a beneficial alternative within a sustainable crop management program. 
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When plants are attacked by pathogens, they activate both local and systemic defense responses. Local defense involves 
molecular changes that depend on the transcriptional reprogramming of stress-responsive genes, which are partly 
regulated by small RNAs (sRNAs), such as miRNAs and siRNAs. Systemically, these sRNAs may play a key role in 
signaling, facilitating a more efficient response to subsequent infections, known as priming. Through pathogen growth 
assays in wild-type Arabidopsis and mutants in components of miRNA biogenesis, we demonstrated that some of these 
components play a key role in systemic priming induction. Specifically, we found that one of them negatively regulates 
local responses and positively regulates systemic responses. To investigate the molecular role of this component, we 
used wild-type and mutant plants to study its requirement in the biogenesis and activity of endogenous and artificial 
miRNAs, both locally and systemically. Additionally, we identified specific miRNAs as markers of systemic priming, 
which may be involved in modulating this response. Our results reveal the molecular mechanisms by which these 
miRNAs, and potentially others, could be modulated during systemic priming development. These findings suggest 
that miRNAs not only act locally but may also function as mobile signals essential for the activation and amplification 
of systemic defenses in plants. 
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Prunus persica is the third most worldwide commercially traded temperate-climate fruit species due to its flavorful 
fruit. Its production is impacted by various factors, among which the biotrophic fungus Taphrina deformans is 
responsible for causing peach leaf curl disease. Typical symptoms in the leaves consist of reddish areas, thickening and 
curling. In severe cases, this globally distributed disease can significantly reduce fruit production. Copper-based or 
synthetic fungicides are the primary strategy for disease management. Although fungicides are effective in controlling 
the disease, they present risks to the environment and human health. In this respect, the use of resistant peach varieties 
emerges as a promising alternative to prevent leaf peach curl. Presently, in Argentina, resistant genotypes are not 
commercially available. The experimental line DOFI-84.364.060 (DR) generated in the University of Florence is 
resistant to T. deformans and it is currently grown at the EEA-INTA San Pedro. With the aim of studying the basis of 
the resistance, in the current work we compare the transcriptome of leaves from DR with those of DOFI-84.364.089 
(DS) leaves. DS is a genotype susceptible to the disease, closely related to DR, since DR and DS were generated in the 
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same breeding program. RNA seq was conducted with an Illumina Hiseq platform and the differentially expressed 
genes (DEGs) were identified with DESeq2 v1.26.0. DEGs with a log2 FC≥|1.5| and a p< 0.05 were considered for 
further analysis. DEGs were functionally classified using MapMan v4. The analysis of DEGs was integrated with 
metabolomics and hormonomics previously conducted. A total of 751 DEGs were identified, from which a 54.1% and 
45.9%, were most abundantly expressed in DR and DS, respectively. DEGs were classified into nineteen functional 
categories. Uncharacterized and miscellaneous was the most abundant category, followed by protein metabolism and 
translocation. External stimuli response was the third most represented category with 108 DEGs, of which 102 were 
sub-classified as pathogen-responsive genes. These biotic stress responsive DEGs included genes encoding putative 
effector receptors (NLR) involved in effector-triggered immunity (ETI) network (55 DEGS), pathogen related proteins 
(PRs, 25 DEGs), Rust resistance kinase-like (7 DEGs), Accelerated cell death (ACD) proteins (8 DEGs) and different 
proteins (7 DEGs) previously related to the defense in other organisms like two putative aerolysins. Among the putative 
effector receptors, 3 DEGs were only expressed in the resistant genotype (LOC18791623, LOC18787138 and 
LOC18785889) and could be involved in the disease resistance through the pathogen recognition and further signaling. 
Conversely, LOC18788231 and LOC18791180 were exclusively expressed in the susceptible genotype and could 
mediate responses related to the development of the disease. The phytohormone category was also among the most 
represented categories: several DEGs encoding enzymes involved in the brassinosteroids (BRs) synthesis and ethylene 
synthesis and response were increased in DS with respect to DR, in agreement with higher levels of BRs and ethylene 
in DS. Overall, this work allowed the identification of DEGs in the resistant genotype that could be involved in P. 
persica defense against the fungus, of special interest are putative receptors involved in the recognition of effectors in 
the intracellular space where fungus develops. 
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Flavonoids, specialized metabolites widely distributed throughout the plant kingdom, display diverse biological 
functions.  The last step of the biosynthesis involves structural modifications in their core skeleton, such as 
glycosylation, methylation and hydroxylation. In particular, glycosylation, catalyzed by UDP-glycosyltransferase 
enzymes (UGTs), increases the stability, solubility and bioavailability, and plants typically accumulate flavonoids as 
C-, O-, mono- and di- glycosylated derivatives. In maize, an important crop for human and animal consumption, the 
biosynthetic pathways for flavonol and flavone aglycones are well established, however, UGT enzymes involve in their 
O-glycosylation remain uncharacterized. The aim of this work is to characterize a novel UDP-glycosyltransferase, 
ZmUGT85W2, that catalyzes the O-glycosylation of flavonoids in maize, thereby contributing to a deeper 
understanding of the molecular mechanisms governing flavonoid glycosides biosynthesis in maize. Previous studies 
have shown that the expression of ZmUGT85W2 is regulated by P1, a transcription factor primarily responsible for 
controlling flavonoid biosynthesis in floral organs. Additionally, we performed a Bayesian phylogenetic analysis, 
which revealed that ZmUGT85W2 groups with subfamilies 84 and 85 of family 1 plant UGTs. However, the 
phylogenetic position within the tree does not necessarily predict the enzyme regioselectivity or substrate specificity. 
Consequently, we performed activity assays using different flavonoids as acceptor substrates, followed by product 
analysis by HPLC and MS. Interestingly, the enzyme showed a non-Michaelian response when flavanones and flavones 
were assayed as substrates, whereas a Michaelian kinetic response was observed with flavonols. Among these, 
ZmUGT85W2 showed the highest catalytic efficiency with the flavonol quercetin. Notably, while the 7-O glucoside 
was the only product with flavanones and the main product with other different flavonoids as substrate acceptors; a 
flavonol mono O-glucoside isomer and flavonol and flavone di-O-glucosides products were also formed. To further 
elucidate the structural basis for these differences in substrate-specificities, we performed protein-ligand docking 
analyses. These studies revealed that for each flavonoid substrate, different residues of the enzyme are involved in the 
interactions, shedding light on the molecular determinants of substrate specificity and catalytic efficiency. Overall, our 
study provides new evidences on the understanding of the flavonoid glucosides biosynthetic pathway in maize and new 
insights into the functional and kinetic properties of ZmUGT85W2, the first plant monomeric enzyme with cooperative 
behavior, suggesting a critical role in the fine-tuning control of metabolic flux.  
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Transgenic plants are an invaluable resource for molecular, genetic, biochemical, and physiological research, enabling 
studies on gene overexpression, silencing, transposon-based mutagenesis, protein sub-cellular localization, and 
promoter characterization. They also represent a significant advancement in breeding programs, facilitating the 
development of novel and genetically diverse genotypes. However, stable transformation of soybeans remains 
challenging and is not yet routine in many labs, as it requires the effective combination of transformation and 
regeneration techniques. Currently, two methods have shown relative success in producing fully and stably transformed 
plants: particle bombardment and the Agrobacterium tumefaciens system. Here, we report the usage of an optimized 
Agrobacterium mediated transformation approach for the “in house” obtention of soybean transgenic lines using the 
reference cultivar Williams 82 as a proof of concept and elite varieties.   
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Soybean (Glycine max), one of the most important crops globally, can establish mutualistic relationships with rhizobia. 
This symbiosis induces significant metabolic and nutritional changes in the plant. Evidence suggests that the nodulation 
conditions may affect water deficit response strategies (compared to non-nodulation condition) but does not go deep 
into the molecular mechanism responsible for the alteration of this response. These differential response strategies —
dependent on nodulation—  to water deficit may be explained by changes in gene expression regulation. Translational 
control has proven relevant in plants facing water deficit stress, as it allows cells to respond rapidly to stimuli, providing 
them with flexibility and adaptability.  Transcription factors (TFs) are also key players, as they are involved in both the 
regulation of environmental stress tolerance mechanisms and nodulation processes. The NF-Y (Nuclear Factor-Y) 
transcription factor family consists of NF-YA, NF-YB and NF-YC members, which form heterotrimeric structures to 
control gene expression on target genes recognized by the CCAAT box. There is evidence that these TFs are involved 
in the transcriptional regulation of processes such as symbiosis and water deficit tolerance. In this study, using 
previously generated RNA-Seq data from an experiment designed to analyze the transcriptome and translatome of roots 
from nodulated (N) soybean plants under water deficit (E), we identified NF-Y transcription factor family members 
that are differentially expressed (DEG) at the translational level (either exclusively or combined with transcriptional 
control) in NE plants compared to control plants (both hydric and nodulation conditions, NE vs. NC and NE vs NNE 
contrasts, respectively). Additionally, we analyzed which of the putative targets of these TFs were DEG under the same 
experimental condition as the TFs. We are currently performing the functional characterization (through overexpression 
and knockout in soybean hairy roots) of the most relevant TFs to understand their roles in the response mechanisms of 
nodulated plants to water deficit. This information could aid in selecting proteins to develop plants that perform better 
under nodulation and water deficit conditions.  
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In S. cerevisiae, two types of aging are defined: replicative lifespan (RLS) and chronological lifespan (CLS), both of 
which can be slowed in response to caloric or dietary restriction. The pathways involved in the aging process include 
the TORC1 and Sch9 kinases, PKA and Rim15 kinases, Snf1 kinase, and Gcn2 kinase, the latter being part of the 
General Amino Acid Control (GAAC) pathway. The GAAC pathway globally regulates cellular amino acid 
homeostasis, with the transcription factor Gcn4 acting as its primary effector. Mitochondria play key roles in cellular 
aging, and age-related mitochondrial changes are diverse, including fragmentation of the mitochondrial network, 
reduced mitochondrial numbers, increased reactive oxygen species (ROS) production, loss of mitochondrial membrane 
potential, and a decline in respiration. Our previous work demonstrated that Gcn4 promotes longevity in the CLS model 
and that the addition of amino acids to the culture medium reduces longevity. In addition, our results suggest that one 
of the processes affected in Gcn4-deficient cells is mitochondrial respiratory activity. In this work, we conducted a 
comparative study of mitochondrial activity and morphology, as well as ROS accumulation, in cells with different 
lifespans (wild type vs. gcn4Δ). The study was performed under two growth conditions: amino acid restriction or amino 
acid supplementation. First, we demonstrated that under our experimental conditions, the observed that the effect of 
Gcn4 on lifespan was independent of TORC1 activity. To evaluate mitochondrial activity, we used fluorescence 
confocal microscopy and the MitoTracker Red CMXRos reagent. Interestingly, while gcn4Δ cells displayed higher 
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mitochondrial activity than wild-type cells during the exponential growth phase (16-18 hours of growth), this trend was 
reversed in the stationary phase (72 hours of growth), where wild-type cells exhibited a higher mitochondrial membrane 
potential. Most wild-type cells displayed a dynamic, branched, tubular mitochondrial network, characteristic of cells 
still dividing or just entering quiescence. In contrast, we observed the presence of small, rounded vesicles in the gcn4Δ 
strain, characteristic of quiescence. Using flow cytometry with the ROS-specific probe H2DCFDA, we observed a 
significantly increased accumulation of ROS in the mutant cells. Notably, cells cultured in the presence of amino acids 
accumulated much less ROS. Fluorescence microscopy also revealed a significantly higher number of fluorescent 
gcn4Δ cells compared to wild-type cells. All these results demonstrate that Gcn4 promotes longevity by enhancing 
mitochondrial activity. 
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Protein–protein interactions are crucial in regulating biological systems and are consequently implicated in various 
disease states. However, targeting these interactions for drug development is often challenging. Developing molecules 
that can bind less accessible pockets on globular protein surfaces, while maintaining favorable physicochemical 
properties presents significant obstacles. Allostery relies on the dynamics of the conformation of a population of 
molecules where a perturbation at a first site leads to a change in the distribution of the conformational states, reflected 
by a change at a distant site. For simplicity, bidirectional allostery can be conceptualized as an equilibrium between 
two conformations, modulated by second messengers, post-translational modifications, interacting proteins, or 
pharmacologically small compounds. Our previous work on protein kinases demonstrated that the activity of these 
kinases can be allosterically modulated by small compounds. Also, we showed that protein–protein interactions can be 
enhanced or disrupted allosterically by small compounds. Understanding allostery at the molecular level will enable 
the rational design of drugs with desired allosteric effects. We aim to apply our chemical biology approach to study the 
allosteric regulation of Angiotensin Converting Enzyme II (ACE2). ACE2 is known as a component of the Renin-
Angiotensin-Aldosterone System (RAAS), cleaving Angiotensin II into Angiotensin (1-7) and acting as a counter-
regulator of arterial blood pressure, thereby playing an important role as a cardioprotector. Additionally, ACE2 serves 
as the receptor for SARS-CoV-2 (and other betacoronaviruses), facilitating infection. This makes ACE2 a promising 
target for drug development, both for managing arterial hypertension, differentiating it from established RAAS targets 
like ACE1 inhibitors and AT1 blockers, and for disrupting its protein-protein interaction with the Spike protein of 
SARS-CoV-2. To this end, we first analyzed raw data from an NIH screening to select compound hits and structural 
analogs for testing in our ACE2-Spike AlphaScreen interaction assay. We also evaluated the effect of these compounds 
on enzyme activity using a fluorogenic assay. Notably, we identified compounds that increased ACE2 enzymatic 
activity by 3-4-fold, suggesting an allosteric mechanism. Furthermore, we established a thermal shift assay to assess 
compound binding, confirming that compound 53 binds to ACE2 through thermal stability assays. Lastly, in silico 
docking studies using the peptidase domain of ACE2 revealed a potential binding site for the activator compound 39. 
In conclusion, our ongoing work supports the model of ACE2 as an allosteric protein. Moreover, the identification of 
enzyme activators offers the potential for pharmacologically modulating ACE2 activity as an innovative treatment for 
cardiovascular diseases.  
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Tolerance to severe stress after a mild pretreatment, a response called 'acquired stress resistance', has been observed in 
microbes like bacteria and yeast, as well as in multicellular organisms, including worms, plants, mammals, and humans. 
The conservation of this response suggests its key role in helping diverse species survive environmental stress. S. 
cerevisiae, a microorganism widely used in the food and biofuel industries, is exposed to adverse conditions including 



nitrogen limitation, high temperature, ethanol inhibition, osmotic stress, etc. Therefore, stress-tolerant yeasts are 
required to improve the fermentative performance of industrial production processes. Understanding the molecular 
mechanisms of thermal acquired stress resistance is important from a biotechnological perspective. Signal transduction 
pathways, comprising kinase cascades, play a vital role in regulating responses to specific external stimuli in yeast, 
including the cAMPPKA pathway. The PKA holoenzyme in S. cerevisiae is a tetramer consisting of two catalytic 
(Tpk1/Tpk2/Tpk3) and two regulatory subunits (Bcy1). Several mechanisms determine the specificity of PKA 
signaling. These include the regulation of PKA subunit expression resulting in changes in the isoform composition of 
the holoenzyme. Our previous results have shown that TPK1 is the only PKA subunit whose expression is upregulated 
by heat stress. Particularly, Tpk1 protein levels increase in response to acquired thermal stress resistance treatment 
(37°C mild stress followed by 45°C severe stress). Here, we analyze the role of Tpk1 on the whole transcriptome 
reprograming in the recovery to successive heat stress. We performed mRNA-seq using a mutant strain expressing only 
Tpk1 catalytic isoform (TPK1 tpk2Δ tpk3Δ). Differential gene expression and Gene Ontology (GO) enrichment 
revealed important changes in gene transcription in response to successive heat stress. We identified 553 significantly 
differentially expressed genes (DEGs) in response to acquired thermal stress resistance treatment in WT cells, of which 
291 were upregulated (GO main term: cell wall organization) and 262 were downregulated (GO main term: ribosome 
structural constituents). In the TPK1 tpk2Δ tpk3Δ strain, we identified 186 DEGs in response to treatment, of which 
157 and 29 were significantly upregulated (GO main term: protein folding) and downregulated (GO main term: ion 
transmembrane transporter activity), respectively. We also identified 124 DEGs specifically regulated by Tpk1: 97 
upregulated (GO main term: meiotic cell cycle) and 27 downregulated (GO main term: ion transmembrane transporter 
activity) and 491 DEGs regulated by Tpk2 and/or Tpk3: 231 upregulated (GO main term: cell wall organization) and 
260 downregulated (GO main term: ribosome components). Finally, 62 DEGs are regulated by any of the 3 catalytic 
isoforms in response to treatment: 60 upregulated (GO main term: protein folding) and 2 downregulated (HXK2, 
hexokinase isoenzyme 2, and RPP0, 60S ribosomal protein P0). Our results provide insights into the transcriptome 
networks controlled by TPK1 in acquired thermal stress resistance, highlighting the complex mechanism regulating 
cAMP-PKA specificity in response to extracellular stimuli.  
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The ER coordinates many diverse cellular processes, such as maintaining intracellular calcium levels, synthesizing 
lipids, and folding and processing most polypeptides destined for secretion. When the secretory load surpasses the 
folding capacity of the ER, misfolded proteins accumulate in the membrane and the lumen of the ER, a condition 
referred to as ER stress. The unfolded protein response (UPR) represents a program for cellular adaptation to ER stress 
involving a large-scale transcriptional response. The inositol-requiring enzyme 1 (Ire1) is the most conserved sensor of 
ER stress and crucial for UPR activation in yeast, plants and humans. Ire1 is a transmembrane sensor with three 
domains: a luminal domain, which senses unfolded proteins, a cytoplasmic domain with kinase and endoribonuclease 
activity and the transmembrane domain, which connects the other two domains. The presence of misfolded proteins 
promotes dimerization of the luminal domain, which stimulates Ire1 activity. The catalytic domain cleaves the mRNA 
that codes for the transcription factor, Hac1. Hac1 induces the expression of hundreds of genes involved in the 
biosynthesis of lipids and chaperones. In recent years, Ire1 has also been implicated in the response to lipid stress. 
However, the underlying molecular mechanism remains unclear. We study how lipid stress affect signal transmission. 
We examined the expression of UPR in the presence of different protein unfolding agents that induce ER stress by 
accumulating unfolded proteins. On the other hand, we analyzed the ergosterol content and the fatty acid profile in 
yeasts subjected to lipid stress using lipid synthesis inhibitors and UPR inducers. These approaches were also applied 
to different strains containing mutations on the transmembrane domain of Ire1. The results suggest a role for the 
connector domain in Ire1 signaling. 
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Chagas disease is a neglected and potentially life-threatening illness endemic to Latin America but steadily spreading 
throughout the world. The causal agent of the disease is the protist Trypanosoma cruzi, transmitted by triatomine insects 
in endemic areas but also through blood transfusions, contaminated food, and the placenta. The parasite infects 
nucleated cells through a variety of mechanisms dependent on the host-cell type, T. cruzi strain, and differentiation 
state (trypomastigotes and amastigotes). These factors also result in a wide range of modifications on the host cell along 
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the various stages of infection. The formation of polyADP-ribose (PAR) on target proteins is a dynamic modification 
that drives several of the cell’s responses by altering interactions between proteins. The DNA damage response 
involving PAR polymerase 1 (PARP1) is the most characteristic example of the involvement of PAR in cellular 
behaviours, however many other mechanisms mediated by PAR have been described, including host-pathogen 
interactions. In particular, PARP1 activity has been linked to the transcriptional activation of NFκB, an immune 
pathway that has also been shown to be activated during T. cruzi infection. Our current work focuses on establishing 
PAR levels during the initial stages of infection by the Tulahuen strain on BeWo cells, modeling a placental infection, 
and on Vero cells for comparison. Previous results indicate that olaparib (a specific PARP1 inhibitor) modulates 
infection levels of this strain differentially for these two cell lines. So far, PAR signaling during early infections has 
shown to be modest and variable. In BeWo cells, the most notable observations were increases in PAR levels at 2 and 
18 hours post infection, as measured by fluorescence microscopy. These increments were observed in most cells 
independently of the spatial distribution of the parasites. Vero cells might depict increased PAR in response to 
conditioned media, while the infection with washed trypomastigotes causes little variation in PAR except for a nuclear 
shift after 20 hours. This suggests the involvement of a soluble signal in the PAR response. Infecting with extracellular 
amastigotes seems to increase total PAR content, although the high PAR concentration in T. cruzi cells may skew the 
observation. Although NFκB activity was triggered at 6 and 18 h post-infection, this activity was not hampered by 
PARP-1 inhibition. Further study is needed to understand if PAR plays a role during early infection and if it relates to 
other pathways. 
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Trypanosoma cruzi is a protozoan parasite responsible for Chagas disease, an endemic disease in the Americas and 
considered neglected, which, due to migration, is now affecting non-endemic countries. The primary transmission 
mechanism of T. cruzi is vectorial transmission through aكTriatomine insect, commonly known as "vinchuca" in some 
regions. Infection occurs when the vinchuca bites a person and deposits its infected feces on skin wounds or mucous 
membranes. Currently, only two treatments are approved, Benznidazole and Nifurtimox, which have severe toxic side 
effects that often lead to treatment abandonment. Therefore, it is necessary to seek new therapeutic strategies. T. cruzi 
has a complex life cycle alternating between a human host and an insect vector, alternating between three different 
stages: epimastigotes, trypomastigotes, and amastigotes. Throughout this alternation, the parasite faces various 
extracellular stimuli, including nutritional stress, which has been linked to stage differentiation and involves variations 
in intracellular cAMP levels. Phosphodiesterases (PDEs) are the enzymes responsible for regulating local cAMP levels. 
The PDE family in T. cruzi comprises four subfamilies accounting for a total of five genes: PDEA1, PDEB1, PDEB2, 
PDEC2, and PDED. Previous studies from our group have determined that PDEB1, PDEB2, and PDEC2 are essential 
enzymes for T. cruzi, positioning them as potential therapeutic targets. However, PDED is the only PDE in T. cruzi that 
has not yet been characterized. There are indirect reports of the essentiality of PDED in T. brucei, as attempts to obtain 
a KO for this gene have been unsuccessful. Based on results obtained through bioinformatics analyses, we identified 
regions of the enzyme that could bind divalent metals such as Ca2+, positioning it as a potential Ca2+- and calmodulin-
dependent PDE, the first of its kind in this organism. These results are accompanied by preliminary findings that suggest 
the importance of Ca2+ for the proper functioning of this enzyme. To explore possible processes regulated by this 
enzyme, we generated different PDED-overexpressing lines. Correct overexpression was confirmed by RT-qPCR and 
Western Blot. Initial results on PDED localization suggest that this enzyme is distributed throughout the parasite's 
cytoplasm. Additionally, we are analyzing the effect of overexpression on biological processes typically affected by 
intracellular cAMP levels, such as epimastigote growth, metacyclogenesis, and trypomastigote infectivity. Through 
these studies, we hope to shed light on the role of PDED in the life cycle of T. cruzi and its potential as a therapeutic 
target, contributing to the development of new strategies against Chagas disease. 
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The Prenylation Pathway is a complex posttranslational modification process that starts with the addition of an 
isoprenoid, tipically farnesyl or geranylgeranyl, to a cysteine near the C-terminus in target proteins, followed by the 
cleavage of terminal amino acids. Finally, ICMT (Isoprenylcysteine Carboxymethyl Transferase) catalyzes the last step 

mailto:alejo.prego@gmail.com
mailto:girardini@idicer-conicet.gob.ar


in the Prenylation Pathway, consisting on methylation of the newly generated C-terminus on the cysteine. This 
modification regulates critical functional aspects of substrate proteins among which there are several members of the 
Ras and Rho GTPases families. ICMT has emerged as an interesting target for novel anti-cancer therapies. We have 
previously shown that ICMT is repressed by the p53 tumor suppressor and that its overexpression enhances tumor 
development and metastasis. Moreover, breast and lung cancer patients with elevated ICMT expression showed a 
significant reduction in survival. In order to identify novel ICMT inhibitors we generated a collection of 
Farnesylthiosalisilic acid (FTS) derivatives. This molecule, commercially known as Salirasib, was reported to inhibit 
ICMT and has recently reached clinical trials for the treatment of Non-Small Cel Lung Carcinoma (NSCLC). Starting 
with an initial collection of 27 compounds, we showed that the presence of long chain substituents was related to 
enhanced antiproliferative activity. We concentrated on three molecules showing higher activity and predicted to bind 
ICMT more strongly than Salirasib. We further characterized the effect of these candidate molecules and found 
structural features associated with a specific antiproliferative effect against tumor cells. We analyzed cell cycle 
alterations by flow cytometry and apoptosis induction by annexin V staining. In order to gain insight into the 
mechanisms activated by these compounds we studied their effect on MAPK and AMPK pathways through western 
blot with phosphospecific antibodies. In addition, we found a remarkable increase in antiproliferative activity under 
serum deprivation conditions. To understand the mechanisms underlying this enhanced sensitivity, we analyzed if 
AKT-mTOR inhibition may be responsible for the effect. We also studied if selected compounds affect the function of 
ICMT substrates, such as Rho GTPases. We analyzed their effect on Rac1 subcellular localization by 
immunofluorescence and confocal microscopy. Collectively, our results allowed us to identify a structural backbone 
with enhanced and specific antiproliferative activity in cancer cells. 
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Methylobacterium sp. 2A is a plant growth-promoting rhizobacteria (PGPR) that was isolated from potato roots. This 
isolate can antagonize plant pathogens and reduce disease symptoms in potato plants infected with Phythophthora 
infestans. In this work, we aim to understand if the inoculation with Methylobacterium sp. 2A enhances plant defense 
in potato plants through an induced systemic resistance (ISR) or by direct antagonism with the pathogen. To this end, 
potato plants grown on solid MS for 10 days were inoculated with 25 µl of a suspension of Methylobacterium sp. 2A 
cells (0.05 OD600 units in 0.85% NaCl, I) or with 0.85% NaCl (control, C). These plants were allowed to grow in vitro 
and at day 21 were transferred to pots. Three weeks later, 2 leaves/plant were either treated with 2 drops of a P. infestans 
suspension (10 µl/drop, 50 zoospores/μl; Pi plants) or with 2 drops of sterile distilled water (10 µl/drop; control plants). 
At 2- and 5-days post-infection (dpi) infected and distal leaves (IL, DL) from the 4 conditions (C, I, Pi, I+Pi) were 
collected to conduct expression analysis. EF-1α was used as a reference gene. In the Pi IL, the expression of chitinase 
was induced at 2 dpi, and StPAL1, StPR1-b, StPR2, and StCDPK2 were enhanced at 5 dpi. The induction of chitinase, 
StPAL1, StPR1-b, and StCDPK2 was significantly lower when the IL were previously inoculated with 
Methylobacterium sp. 2A (I+Pi). In addition, phytohormone analysis was performed by UPLC-MS/MS in different sets 
of in vitro grown potato plants (5 biological replicates, 2 technical replicates). Whole-plant samples of 12 days old 
plants were collected 48 h post-inoculation with Methylobacterium sp. 2A (I) or with distilled water (control, C). At 
day 21 another set of C and I plants were infected with P. infestans (Pi and I+Pi) as described above. At 3 dpi, whole-
plant samples were collected from the four treatments (C, I, Pi, I+Pi; n = 10 plants per treatment). In Methylobacterium 
sp. 2A-inoculated samples, MeJA increased at 48 hours, and this increase remained constant even at 14 days post-
inoculation while an increase in indole-3-acetic acid (IAA) and jasmonic acid (JA) content was observed at 14 days 
post inoculation. On the other hand, a significant increase in salicylic acid concentration was observed after infection 
with P. infestans. Finally, potato plants grown on solid MS for 21 days in which the plant-Methylobacterium sp. 2A 
interaction was already established (I) and control (C) plants were harvested. Total RNA was obtained from root or 
shoot samples from I and C plants (two replicates each) and sent to Novogene for RNA-seq analysis. We compared the 
expression of roots vs. shoots and of I vs. C. We identified 98 differentially expressed genes (DEGs) in roots and 17 
DEGs in shoots; 81 of the genes expressed in roots were induced upon inoculation with Methylobacterium sp. 2A and 
18 of them correspond to heat-shock proteins. Our results show that the inoculation with Methylobacterium sp. 2A 
modulates gene expression and phytohormone levels in potato plants. 
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Quercetin (QUE) is a natural flavonoid classified as a phytoestrogen due to its resemblance with human estrogens. 
Although its anticancer properties are well-known in various cancer models, its effect on viral-induced cancers has 
been less studied. Kaposi’s sarcoma (KS) is a virally induced cancer caused by Kaposi’s sarcoma-associated 
herpesvirus, which contains a constitutively activated viral G protein-coupled receptor (vGPCR) expressed during the 
viral lytic phase, leading to oncogenesis and angiogenesis through the activation of several signaling pathways. Our 
previous studies indicated that QUE inhibits vGPCR-mediated cell proliferation in vitro and tumor growth in vivo. In 
this work, we investigated the mechanism by which QUE exerts its antitumoral effects. QUE treatment (30 µM) for 24 
h induced marked morphological changes in vGPCR cells consistent with apoptosis, including cell shrinkage and the 
formation of apoptotic bodies, as observed by scanning electron microscopy. In parallel experiments, a highly 
significant increase in cleaved caspase-3 protein levels was detected by Western blot analysis, further confirming 
apoptotic induction. To investigate oxidative stress, vGPCR cells were treated with QUE (5-45 µM) for 24 h or 
hydrogen peroxide (0.5 mM, 45 min) as a positive control, and intracellular oxidant levels were measured using the 
fluorogenic probe 2′,7′-dichlorofluorescin diacetate. QUE treatment led to a concentration-dependent increase in 
oxidant levels. Additionally, lipid peroxidation levels, evaluated by TBARS assay, were significantly increased by 
QUE (30 µM). Moreover, comet assay analysis of vGPCR cells treated with QUE (30 µM) for 48 h indicated a 
significant increase in DNA damage, evidenced by longer comet tails. Further exploration of signaling pathways by 
Western blot revealed that QUE (10-50 µM) for 48h increased p38 and ERK1/2 phosphorylation, whereas AKT 
phosphorylation remained unchanged. In conclusion, our findings suggest that QUE-induced oxidative stress and DNA 
damage may lead to apoptosis, with concurrent activation of stress-responsive signaling pathways (p38 and ERK1/2) 
potentially serving as adaptive responses to mitigate QUE’s cytotoxic effects.  
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Various microorganisms are valuable tools for addressing environmental contamination. Our research focuses on the 
development of bioproducts containing environmental bacteria for the removal of petroleum compounds. In the 
formulation of these bioproducts, selected bacteria can be combined with various substances to stimulate their growth 
and/or enhance physiological properties of interest. The objectives of this study were: (1) to assess the effect of 
melatonin (an indoleamine) on the growth and auto-aggregation capacity of Rhodococcus sp. F27 (F27), and (2) to 
determine the influence of different concentrations of melatonin on the removal of aromatic petroleum compounds. 
Rhodococcus sp. F27 cultures were grown in LB broth with varying concentrations of melatonin (0, 21.5, and 64.6 µM) 
at 30°C with shaking (180 rpm) for 48 h. Growth was assessed by counting colony-forming units on agar plates and 
measuring optical density at 600 nm. After 48 h of incubation, bacterial auto-aggregation was measured in saline using 
spectrophotometry. For the second objective, F27 was activated in LB with different concentrations of melatonin (0, 
21.5, and 64.6 μM), and each subculture was used as an inoculum in JPP medium supplemented with polycyclic 
aromatic hydrocarbons (PAH: acenaphthene, fluoranthene, and pyrene, 0.2 mM each) and dibenzothiophene (DBT, 0.2 
mM), along with different concentrations of melatonin (0, 21.5, and 64.6 μM). Cultures were incubated for 7 days at 
30°C with shaking (180 rpm). The concentration of PAH and DBT was quantified by HPLC. Results were statistically 
analyzed using a general linear model ANOVA. Melatonin did not significantly affect the growth of Rhodococcus sp. 
F27. A slight increase in CFU/mL was observed after 48 h of incubation in LB with 21.5 and 64.6 µM melatonin 
compared to the control. In contrast, melatonin concentration of 21.5 µM significantly enhanced the formation of 
bacterial auto-aggregates. Moreover, the highest removal of acenaphthene and DBT was observed in JPP with 21.5 or 
64.6 μM melatonin, respectively, using an inoculum prepared in the absence of melatonin. The removal of fluoranthene 
and pyrene by F27 was negligible under all conditions tested. In conclusion, the presence of melatonin primarily 
enhanced the auto-aggregation of Rhodococcus sp. F27 and had a beneficial effect on the biological removal of 
acenaphthene and DBT. Both Rhodococcus sp. F27 and melatonin show promise for inclusion in eco-friendly 
bioproducts for the bioremediation of petroleum-contaminated environments. 
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Glycerol kinase (GK) (EC 2.7.1.30) is a phosphotransferase enzyme extensively widely used in biochemical 
diagnostics; particularly for enzymatic tests measuring blood triglyceride levels, a marker linked to cardiovascular 
disease, Alzheimer's disease, pancreatitis, and diabetes. In this study, we engineered an expression vector to produce 
GK from Thermus thermophilus in Escherichia coli. The GK coding sequence was commercially synthesized, 
optimized for E. coli codon usage, and subsequently cloned into a pET vector. This plasmid (pET-GK) was transformed 
into the E. coli BL21 (DE3) expression strain, and GK was expressed overnight at 20 °C using IPTG as an inducer. 
SDS-PAGE analysis revealed GK as a major protein band of approximately 55 kDa, along with an unexpected band of 
around 50 kDa, which was not present in uninduced cultures. By an in silico analysis, we identified an additional 
putative ribosome binding site (RBS2) within the GK coding region, which was unintentionally generated in the codon 
optimization process. The RBS2 displayed a translation initiation rate (TIR) similar to that of the vector’s original RBS 
(RBS1). To address this, we redesigned the expression vector to reduce or eliminate the truncated variant and improve 
full-length GK expression. We constructed three new vector variants: 1) pET-GKV1: contains the original RBS1 with 
a silent mutation in RBS2, reducing its TIR by 21-fold; 2) pET-GKV2: has a mutation in RBS1 that increases its TIR 
by 17-fold while retaining the original RBS2; 3) pET-GKV3: carries the described mutations in both RBS1 and RBS2. 
The pET-GKV1 vector significantly improved full-length GK expression, with 87% of the produced GK protein being 
full-length compared to 57% with the original vector. Vector pET-GKV2 expression, despite a theoretically 
advantageous RBS mutation, resulted in only 36% full-length GK, suggesting that RBS with the highest possible TIR 
could be counterproductive. For the pET-GKV3 vector, the favorable mutation in RBS2 compensated for the 
detrimental effect of the mutation in RBS1, resulting in expression of 52% full-length and 48% truncated GK. 
Enzymatic activity measurements (U/L of culture/OD600; U = amount of GK enzyme needed to convert 1.0 micromole 
of glycerol and ATP into L-alpha-glycerophosphate and ADP per minute at 37°C) revealed that pET-GKV1 yielded 
more than twice the enzyme activity compared to the original vector, while pET-GKV2 showed a 40% reduction. pET-
GKV3 performed similarly to the original vector. These results highlight the importance of careful vector engineering, 
encompassing both coding regions and regulatory elements, to enhance protein production.  Furthermore, a balanced 
approach may be more effective than simply maximizing the translation initiation rate (TIR). 
 
 

BT-4 
ENHANCING SILAGE FERMENTATION WITH RECOMBINANT MULTI CAZYME 

PRODUCTION IN Lactococcus lactis  
Gizzi F1, Taborra M1, Martín M2, Acciarri G1, Iglesias A3, Guerrero S3, Magni C1, Blancato V1 

1Instituto de Biología Molecular y Celular de Rosario (IBR-CONICET) 
2Centro de Estudios Fotosintéticos y Bioquímicos (CEFOBI-CONICET) 

3Instituto de Agrobiotecnología del Litoral (IAL-CONICET) 
4Universidad Nacional de Rosario – Facultad de Ciencias Bioquímicas y Farmacéuticas (UNR- FBIOyF) 

blancato@ibr-conicet.gov.ar 
The capacity of ruminants to transform plant biomass into meat and milk is highly dependent on the digestibility of 
plant cell walls. These cell walls consist of an intricate matrix of carbohydrates, including cellulose, hemicellulose, 
and lignin, linked by strong bonds that are difficult for ruminal microorganisms to break down. CAZymes, including 
cellulases, amylases and xylanases, can improve the digestibility of plant cell walls in silage, making carbohydrates 
more accessible to ruminal microorganisms and potentially increasing animal productivity and feed efficiency. 
Lactococcus lactis, a generally regarded as safe (GRAS) lactic acid bacterium, has been employed as an efficient 
microbial cell factory to produce several CAzymes. In this work, we aimed to produce three different enzymes in L. 
lactis to improve silage quality further. Three genes were cloned into nisin inducible expression vectors and 
electroporated into L. lactis. Inducer concentration and growth time were optimized to increase protein yield, and 
enzyme activity was evaluated against its specific substrates. Biomass degradation capabilities were assessed by 
incubation with ground sorghum and subsequent TLC analysis. Culture supernatants of L. lactis producing the 
enzymes or purified cellulase and/or xylanase enzymes were combined to enhance biomass degradation and produce 
a greater release of soluble carbohydrates. In addition, alternative induction with the nisin-producing strain L. lactis 
NCDO 497 was also evaluated. These strains producing different CAZymes can be co-cultivated and the supernatant 
could be applied to degrade sorghum complex carbohydrates. This approach could provide a cost-effective strategy 
for optimizing existing methods, thereby improving the nutritional value of silage. As a result, it has the potential to 
increase animal productivity and enhance feed efficiency. 
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In response to global initiatives directed at reducing the consumption of sucrose and synthetic sweeteners, there has 
been a greater focus on natural sweeteners with enhanced nutritional quality, such as Brazzein. This plant-derived 
protein sweetener is notable for its small molecular size (6.5 kDa), high resistance to pH and temperature fluctuations, 
and its sweetness, which can be up to 2000 times greater than table sugar with a low-caloric contribution (4 kcal/g)  and 
no glycemic index. To meet the demand for sustainable and large-scale production of this sweetener, we aimed to 
transiently produce it in Nicotiana benthamiana plants using TMV-gate viral vectors adding the 5' UTR of the alcohol 
dehydrogenase (ADH) gene and the terminator of Arabdidopsis thaliana’s heat shock protein (HSP). Although these 
elements have individually shown to significantly increase protein expression, their combined effect had not been 
previously assessed for Brazzein production using TMV vectors. To analyze the efficiency of this new system, several 
construct/vector combinations have been built through successive molecular cloning to finally get stable Agrobacterium 
tumefaciens clones for Brazzein’s expresión on N. benthamiana leaves. Despite challenges in quantifying protein 
abundance due to photosynthetic pigment interference, we observed characteristic patterns indicative of small proteins, 
suggesting potential Brazzein accumulation for clones containing the construct with additional regulatory elements, 
using both, conventional and TMV-gate vectors. These findings sugget that boosters (ADH's 5' UTR and HSP 
terminator) could enhance protein expression in both vector systems, as anticipated for conventional ones, but 
unexpectedly also for TMV-gate vectors. 
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Pseudomonas sp. P26 is an environmental bacterium with desirable physiological and safety properties for 
environmental bioremediation processes. The objective of this study was to formulate low-cost culture media using 
industrial by-products for the immobilization of Pseudomonas sp. P26 (P26) on natural organic supports. The bacterial 
strain P26 was immobilized on peanut shells and walnut shells using a standard culture medium (LBm) and media 
formulated with industrial by-products (corn steep water –CSW– and crude glycerol) and K2HPO4 (as an inorganic 
biostimulant). The metabolic activity of the immobilized bacteria was quantified using the 3-(4,5-dimethylthiazol-2-
yl)-2,5-diphenyltetrazolium bromide (MTT) method. In the selected immobilized system, the number of viable cells 
and intracellular inorganic polyphosphate (polyP) content were quantified (using a spectrophotometric method to 
measure inorganic phosphate released by the acid hydrolysis of polyP), and electron microscopy analyses were 
performed. In the first trial, significantly higher metabolic activity values were observed in walnut shells compared to 
peanut shells, in the control medium LBm, both in the presence and absence of inorganic phosphate. In the second trial, 
the highest metabolic activity values were determined in the medium named M4 (formulated with 2.5% v/v CSW + 
1% v/v glycerol) and in LBm, with and without inorganic phosphate. In media with added inorganic phosphate, no 
significantly higher metabolic activity values were observed compared to those without this substrate. Electron 
microscopy revealed biofilm formation on the walnut shells, few connections between bacterial cells, and moderate 
extracellular material production. PolyP accumulation under immobilized conditions was higher than in planktonic 
cultures. An immobilization system based on Pseudomonas sp. P26 cultivated in corn steep water and crude glycerol, 
using ground walnut shells as support, was developed. The immobilized system is a potential candidate for future 
studies on the removal of aromatic compounds from petroleum. 
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 Trimethylaminuria (TMAU) is a rare disease caused by the inactivity or malfunction of the hepatic protein 
flavin monooxygenase 3 (FMO3). This enzyme is responsible for metabolizing trimethylamine (TMA), a compound 
with a strong odor of rotting fish, into the odorless compound trimethylamine oxide (TMAO). As a result of the FMO3 
malfunction or inactivity, TMA starts to accumulate in the body of those who suffer from this disease and is released 
through various bodily fluids, causing the individual to emit a strong rotting fish odor. This disease has severe 
psychosocial consequences for those affected, and there is no cure for this condition. Moreover, current treatments are 
limited and unsustainable over time, making it crucial to develop effective and accessible therapies for TMAU. This 
work is part of a project aimed at generating a genetically modified probiotic bacterium that can be ingested by patients 
and that is capable of eliminating part of the TMA generated in the gut, thus reducing the body odor. For this, the 
probiotic strain Escherichia coli Nissle 1917 (EcN 1917) was used as the bacterial chassis and was genetically modified 
to express a bacterial-origin flavin monooxygenase (Tmm). Given that this bacterium must express Tmm and eliminate 
TMA in the gut, and that most promoters present in commercial plasmids are not functional under microaerobic 
conditions, this study focused on isolating active promoters under this oxygen saturation condition. To achieve this, 
random cloning of EcN 1917 genome fragments was performed, and 12 regions with promoter activity under 
microaerobic conditions were identified. The expression of Tmm was evaluated by SDS-PAGE, and it was determined 
that these promoters have varying strengths, thereby allowing for the expression of different levels of Tmm. The 
catalytic activity of Tmm expressed in the EcN 1917 strain under microaerobic conditions was assessed by indigo blue 
production on tryptophan-supplemented plates. Finally, the regions with promoter activity were sequenced and 
identified in the EcN 1917 genome. The potential of these promoter regions for Tmm expression under microaerobic 
conditions will be discussed. 
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Hydrogels are soft, three-dimensional, cross-linked polymeric networks capable of absorbing large amounts of water 
or biological fluids, leading to significant volumetric expansion. Due to their flexibility, softness, hydrophilicity, and 
high absorbency, hydrogels have found extensive use in biomedical applications, with wound dressings being one of 
the most promising areas of development. Their biocompatibility and ability to maintain a moist wound environment 
make hydrogels excellent candidates for wound care. However, a key limitation of traditional hydrogel dressings is the 
accumulation of exudate, which can lead to wound maceration and bacterial growth. Therefore, the design of hydrogel-
based composites with enhanced mechanical and antimicrobial properties is critical.  
This study presents the development of novel hydrogel-based wound dressings with integrated antibacterial properties. 
Silver clusters (AgC) were synthesized via photoreduction of Ag+ ions in the presence of polymethacrylic acid (PMAA) 
using laser treatment. The optimal AgC solution was selected based on UV-vis absorbance and fluorescence intensity 
from various precursor solutions irradiated at different powers and durations. Poly(hydroxyethyl methacrylate)-co-
acrylamide (PHEMA-co-AAm) hydrogels were then swollen in this AgC solution, and their antibacterial efficacy was 
tested against both Gram-positive and Gram-negative bacteria, showing promising results. These findings underscore 
the potential of this material for use as advanced antibacterial wound dressings.  
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Carbon dots (CDs) are a family of carbon nanomaterials known for their unique properties, including low toxicity, good 
water solubility, ease of functionalization, high resistance to photobleaching, and good biocompatibility. Doped CDs 
can be synthesized using either topdown or bottom-up approaches from a wide range of precursors. Natural Deep 
Eutectic Solvents (NADES), a new class of environmentally benign solvents, have received increasing attention. In this 
work, a simple, low-cost, and rapid microwave-assisted pyrolysis procedure was applied for the successful synthesis 
of nitrogen-doped CDs (N-CDs) in less than 10 minutes, using glucose (Glu) or NADES as the carbon source and 
branched polyethyleneimine (bPEI, 10 kDa) as the nitrogen source. Simultaneously, plasmid DNA interaction with 
NCDs was investigated. The N-CDs were synthesized via a one-step hydrothermal process and characterized using 



transmission electron microscopy (TEM), UV-Vis spectrophotometry, fluorescence spectrophotometry, and Fourier 
transform infrared spectroscopy (FTIR). TEM analysis revealed that the N-CDs derived from Glu and NADES had 
spherical shapes with average sizes of approximately 9 nm and 7 nm, respectively. The UV-visible absorption spectra 
of both Glu and NADES N-CDs displayed absorption bands at 360 nm, corresponding to the π–π* transition of C=C 
bonds. Fluorescence intensity in the blue/green channel was higher for NADES-derived NCDs compared to those 
derived from Glu, and under UV irradiation, both types of N-CDs emitted green luminescence. FTIR analysis confirmed 
that the N-CDs were successfully formed, as their spectra differed from those of the individual Glu, NADES, and bPEI 
precursors. To evaluate the potential of N-CDs as nanocarriers, the minimum N/P ratio required for effective 
complexation of plasmid DNA was determined via gel retardation assays. Plasmid size was assessed by electrophoresis 
after digestion with BsaI, and complexes were prepared using 600 ng of plasmid DNA at varying bPEI concentrations. 
At N/P ratios equal to or lower than 5.5 (Glu-derived N-CDs) and 1.5 (NADES-derived N-CDs), bands resembling the 
migration pattern of the free plasmid were observed, indicating that different N/P ratios are required for efficient 
DNA/N-CD complex formation, with NADES-derived N-CDs showing higher efficiency. Finally, the effect of 
different N/P ratios of surface-modified CDs on the viability of S. cerevisiae was analyzed. The results showed that 
NADES-derived NCDs were less toxic to yeast cells than Glu-derived N-CDs when dissolved in an aqueous solution. 
In summary, this work presents a straightforward and cost-effective method for synthesizing cationic CDs with 
potential applications in DNA delivery during cell transformation.  
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Photodynamic therapy (PDT) is a relatively noninvasive therapeutic method for treating infections and tumors. PDT 
involves the synergistic use of light, a photosensitizer (PS), and molecular oxygen to generate reactive oxygen species 
(ROS) and subsequently damage cells. Phthalocyanines (Pcs) have been widely studied PSs. The main disadvantage of 
Pcs is their lack of water solubility generating aggregates, thus causing photodynamic activity to be lost. To overcome 
this problem, Pcs can be incorporated into drug delivery systems such as liposomes, nanoparticles, or polymers. In this 
sense, silk fibroin (SF) and chitosan (Ch) are biocompatible and biodegradable polymers that have attracted attention 
for their applications in drug delivery. Polymeric films are produced by solvent evaporation and constitute an attractive 
drug delivery system. The blending of SF and Ch represents a promising approach to developing biomaterials that 
capitalize on the strengths of both polymers while mitigating their weaknesses. Specifically, the Ch/SF blend exhibits 
improved mechanical properties, enhanced biocompatibility, and a balanced degradation rate, making it a suitable 
candidate for several applications. These networks can encapsulate hydrophobic molecules within, protecting them 
from degradation in physiological environments thereby improving drug solubility in aqueous media. This work 
evaluated three combinations of Ch/SF (25/75, 50/50, and 75/25) polymeric films as carriers for Zn(II) phthalocyanine 
(ZnPc) to be used in photodynamic therapy. The photophysical properties, such as UV-vis absorption and fluorescence 
of ZnPc incorporated into Ch/SF films, were assessed, and the results indicate that all formulations were suitable for 
loading a hydrophobic PS such as ZnPc. The efficacy of Ch/SF blends as carriers for ZnPc to be used in PDT was 
evaluated in vitro in two cancer cell lines, T98G (glioblastoma) and HeLa (cervical cancer) cells. Three concentrations 
of ZnPc in each formulation were evaluated: 1, 0.5, and 0.25 M, with a light dose of 15 J/cm2. The dark toxicity was 
evaluated in all cases, and no adverse effects on the cells were observed at the concentrations tested. However, when 
combined with light, the new formulations showed promise in photoinactivating cells. In summary, these new vehicles 
demonstrated encouraging features for delivering photosensitizers in PDT. 
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DEVICES AND INDUSTRIAL BYPRODUCTS 

Velásquez Yánez PM1, Lobo CB1, Layedra, G2, Perez MS3,4, Lerner, B2,5, Juárez Tomás MS1 
1Planta Piloto de Procesos Industriales Microbiológicos (PROIMI), CONICET – Tucumán – Argentina. 

2Universidad Tecnológica Nacional (UTN) - Centro IREN - Buenos Aires – Argentina. 3Facultad de Ingeniería, 
Instituto de Ingeniería Biomédica, UBA– Bs. As. – Argentina. 4Collaborative Research Institute Intelligent Oncology 
(CRIION), Freiburg im Breisgau, Alemania. 5Department of Electrical and Computer Engineering, (FIU) – Miami – 

USA 
E-mail: pmvelasquez03@gmail.com 

 
Environmental bacteria play a crucial role in regulating ecosystem services and can be utilized in biotechnological 
products with innovative applications across various fields. Our studies focus on the immobilization of environmental 
bacteria for use in contaminant removal processes. Lab-on-a-chip technology applied to bacterial immobilization is an 
emerging area, offering the advantages of system miniaturization and low-cost analysis. The aim of this work was to 
evaluate the immobilization, through biofilm formation, of bacteria isolated from petroleum-contaminated 
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environments using microfluidic devices (chips) as a support and a low-cost culture medium formulated with industrial 
byproducts. The planktonic growth of Pseudomonas sp. P26 (P26) and Rhodococcus sp. F27 (F27), bacteria selected 
for their ability to remove petroleum aromatic compounds, was assessed both in LB broth (a standard culture medium) 
and in the alternative medium based on corn steep water and crude glycerol. Planktonic growth was assessed by 
enumerating colony-forming units (CFU) per millilitre. In order to immobilize bacteria, polydimethylsiloxane (PDMS) 
chips with a glass base and an internal chamber volume of 300 µL were fabricated. The biofilm formation of P26 and 
F27 in the chips (at 30°C, for 72 hours with continuous flow) was evaluated in the low-cost culture medium. Biofilm 
formation was analyzed using electron microscopy and the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium 
bromide (MTT) technique to determine cellular metabolic activity. The growth of planktonic cultures and bacterial 
immobilization in the chips were successful for both P26 and F27, with P26 forming significantly more abundant 
biofilms than F27. Both strains developed complex, structured biofilms with intercellular connections and a moderate 
amount of extracellular material (in P26). These promising results in biomass immobilization on chips, using regional 
industrial byproducts, pave the way for the design of bioproducts with potential for environmental contaminant 
removal. 
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Glutamate dehydrogenases (GDHs) are oligomeric enzymes that catalyze the oxidative deamination of L-glutamate in 
most living beings. They are classified into two subfamilies: small GDHs (S-GDHs) are hexameric, with monomers of 
50 kDa, while large GDHs (L-GDHs) are tetrameric, with subunits of 115 or 180 kDa. S-GDHs have been the subject 
of diverse biochemical and structural studies while L-GDHs have been less studied. 
The first experimental structural model of a bacterial L-GDH180 was obtained by our group by X-ray protein 
crystallography and cryoEM. Based on the modular organization thus revealed for the mycobacterial enzyme (mL-
GDH180), it is possible to infer an allosteric mechanism of metabolic sensing. Also, we have enough evidence that 
mL-GDH180 forms filaments and we postulate that this attribute has an important functional role. Our goal has been to 
decipher the molecular basis of the activity and the regulation of mL-GDH180 as well as the enzyme ability to form 
filaments. 
We first performed an in vitro biochemical characterization of recombinant mL-GDH180 and designed and experimental 
set-up to perform activity measurements in the presence of various metabolites that could possibly modify the oxidation 
rates by the enzyme. In parallel, by performing a screening of buffers and ionic strengths by size exclusion 
chromatography we detected oligomeric species of mL-GDH180 with stoichiometries higher than the tetrameric form 
and analyzed how the enzyme activity varied under such conditions. Then we proceeded to perform negative-staining 
and cryoEM experiments of mL-GDH180 to visualize the structure of the enzyme in such conditions. 
We will discuss how these results bring us closer to a better understanding of the molecular basis of the complex 
modulation of mL-GDH180activity. 
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Biopharmaceuticals are a rapidly expanding class of drugs marked by inherent complexity and variability, necessitating 
a thorough understanding of the structural attributes that can significantly influence the drug's stability, effectiveness, 
and safety. A monoclonal antibody (mAb) is a lab-produced molecule engineered to bind to targets with high precision 
and specificity. In biopharmaceuticals, mAbs are invaluable for treating various diseases, including cancer and 
autoimmune disorders. Trastuzumab is a mAb used to treat HER2-positive breast cancer by targeting and inhibiting the 
HER2 protein, promoting cancer cell growth. It is marketed under Herceptin and has become a cornerstone in the global 
oncology market, significantly improving patient outcomes. Mass spectrometry is essential in mAb characterization, 
providing detailed analysis of molecular structure, post-translational modifications, and purity, which are crucial for 
ensuring the efficacy and safety of the final product. In this work, we aimed to characterize trastuzumab preparations 
using a battery of MS techniques at three levels: (i) intact protein analysis, (ii) middle-down, and (iii) bottom-up 
proteomics. We used a Q Exactive HF (Orbitrap) mass spectrometer with the BioPharma option (extended mass range 



and intact protein mode) coupled to a nanoUltiMate 3000 chromatography system. Data analysis was done using 
ProteomeDiscoverer 2.4, BioPharmaFinder 2.1, and SimXL.(i) Intact protein analysis: trastuzumab preparations were 
infused into the MS under native and denaturing conditions. In both cases, high-resolution mass spectra were acquired 
and deconvoluted by the Xtract algorithm in BioPharmaFinder. The masses of the different populations in the mixtures 
exactly coincided with the reported glycoforms, centered around 148 kDa. Storage of the mAb at 4 ºC for six months 
did not cause mass shifts, indicating excellent shelf life. (ii) Middle-down analysis: heavy and light chains were 
obtained by reducing disulfide bridges with DTT. The mixture was injected into the MS system via a mAbPac column 
(Thermo). The masses of the chains were in accord with the ones reported in the literature. (iii) Bottom-up proteomics: 
tryptic digests of the mAb exceeded 50% sequence coverage. We could determine common chemical modifications 
like deamidations and residue losses. Also, we detected methionine oxidation to the sulfoxide and sulfone forms by 
forced oxidation assays using hydrogen peroxide. Sulfide bridges were mapped using the crosslinking software SimXL. 
Finally, host cell proteins were not detected, indicating a high purity of the biotherapeutic. In this work, we could 
establish workflows unavailable in Argentina for MS-based biopharmaceutical characterization of a mAb. We now aim 
to expand the range of services to include antibody-drug conjugates analysis and top-down proteomics. 
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Natural IgM antibodies of the primary immune response have been investigated as therapeutic agents in clinical trials, 
such engineered antibodies with enhanced binding activities and/or supplementary functional properties are being 
evaluated as bio-therapeutics. In many cases, the primary response to poorly immunogenic antigens such as LPS, lipid 
A, gangliosides, proteolipids and glycans was explored. In our study, we addressed the characterization of the structure, 
function and epitope mapping of 15 IgM isotype antibodies purified from mouse hybridomas that recognize the hen 
egg white lysozyme (HEL) as their antigen. HEL is a single-chain polypeptide of 129 amino acids cross-linked with 
four disulfide bridges, hydrolyzes ß (1-4) bonds between N-acetylmuraminic acid and N-acetyl-D-glucosamine 
residues in peptidoglycan and between N-acetyl-D-glucosamine residues in chitodextrin. The secondary immune 
response to HEL (IgG) has been widely studied at both structural and functional levels, since the HEL structure is well-
known from the dawn of Crystallography, although HEL, as antigen, shows a poor immunogenicity. Our approach was 
designed to study the structural bases of the primary immune response to enzymes with clinical or industrial importance. 
Two populations of anti-HEL IgM were obtained: one by intraperitoneal immunization with complete Freund's adjuvant 
and another by intrasplenic immunization (without adjuvant). As previously reported, the respective VH and VL regions 
of the two IgM populations were sequenced to study the V(D)J and V-J recombination that produces both chains. The 
primary amino acid sequences of these variable regions were modeled to obtain in silico IgM Fvs using the AbBuilder 
and SIRB servers. Then, the modeled IgM Fvs were docked with a high-resolution HEL structure using ClusPro, 
HADDOCK and AbAdapt servers, respectively. As a first approach, ELISA and competitive Biosensor SPR assays 
were performed for in vitro epitope mapping. Following that, in silico approaches such as alignment with the known 
structure of anti-HEL IgGs were employed to obtain theoretical epitopes. That strategy in conjunction with the 
utilization of epitope prediction servers such as AbAdapt and AbEMap-ClusPro, both approaches allowed us to obtain 
the criterion to choose the most probable model corresponding to each IgM Fv-HEL complex. In addition, with the 
sum of results from all the described analyses, the Consensus Epitope recognized for each anti-HEL IgM Fv and the 
Total Consensus Epitope for the two sets of anti-HEL IgMs could be calculated. In this sense, according to our studies, 
the Total Consensus Epitope recognized by the IgMs obtained by the above-mentioned immunization protocols would 
mainly include the amino acids surrounding the active site of HEL. 
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The ubiquitin conjugation process involves the sequential participation of three enzymes: the E1 activating enzyme, 
the E2 conjugating enzyme and the E3 ubiquitin ligase. E3 ubiquitin ligases directly recognize the substrate protein of 
ubiquitination and are thus responsible for the specificity of the process. This makes them an attractive target for the 



development of regulators for therapeutic purposes. One of the most numerous families of E3 ubiquitin ligases is that of 
the TRIM proteins, so called for the presence of a conserved TRIpartite Motif in their N-terminal region. TRIM7 is one of 
the members of this family that, in addition to the canonical TRIM motif, has a C-terminal B30.2 domain. TRIM7 is 
involved in cancer development, viral pathogenesis and several metabolic dysfunctions. More specifically, TRIM7 
expression has been demonstrated to be deregulated in a number of human tumors and it has been found to be involved 
in the regulation of tumor cell proliferation in lung cancer, glioblastoma and osteosarcoma. In addition, TRIM7 
ubiquitinates the flavivirus envelope protein to promote viral infectivity and has antiviral activity against various 
enteroviruses and DNA viruses. TRIM7 is also involved in the development of atherosclerosis and has an activating 
effect on the Toll-like receptor 4 (TLR4)-mediated immune response in macrophages. The region of TRIM7 responsible 
for the interaction with substrate proteins is its B30.2 domain. Given the importance of this domain in the specificity 
of the protein, we have recently solved its crystal structure and defined the location of the binding site for glycogenin-
1, the first protein described as capable of interacting with TRIM7. Further crystallographic studies revealed that 
TRIM7 would recognize in target proteins a C-degron which consists of a C-terminal glutamine and a preceding 
hydrophobic residue. One of the proteins targeted by TRIM7 is Src tyrosine kinase, which plays a role in a variety of 
cellular processes and is involved in several human malignancies, facilitating the division, proliferation and invasion 
of cancer cells. TRIM7 induces Src polyubiquitination and consequently reduces its abundance in hepatocellular 
carcinoma cells. Src interacts with TRIM7 through its SH2 domain, which renders it an exception to the currently 
accepted C-degron rule. In order to advance in defining the characteristics of this interaction, we have prepared mutants 
of the B30.2 domain of TRIM7 in which, based on previous structural studies, potentially relevant amino acids were 
replaced in the binding site. The mutants were then analyzed to determine their ability to interact with the SH2 domain 
of Src. Additionally, we have conducted crystallization experiments of the complex between the two domains (B30.2 
of TRIM7 and SH2 of Src). Here we report the results of the mutational analysis of the interaction between these 
domains and a preliminary characterization of the crystals obtained. 
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Glutamate dehydrogenases (GDHs) are ubiquitous enzymes that catalyze the reversible oxidation of L-glutamate into 
2oxoglutarate, at the intersection of the Krebs cycle and nitrogen assimilation. GDHs are classified into two 
subfamilies: small GDHs (S-GDHs), composed of six 50 kDa subunits, and large GDHs (L-GDHs), which are further 
divided into the classes of L-GDHs115 and L-GDHs180, composed of 115 kDa and 180 kDa monomers, respectively. 
The catalytic domain, conserved in all GDHs, spans almost the entire primary structure of S-GDHs. In 2021, the 3D 
structure of the L-GDH180 from the mycobacteria M. smegmatis (mL-GDH180) was solved, revealing the nature of the 
N- and C-terminal regions flanking the catalytic domain. The N-terminal segment of mL-GDH180 contains three ACT 
domains and one PAS domain; ACT modules tune the activity of various metabolic enzymes in response to amino acid 
concentrations, while PAS modules sense diverse chemical stimuly. We hypothesize that the N- and C-terminal regions 
of mL-GDH180 act as sensors for various metabolic signals, possibly including amino acids among them. To determine 
the regulatory role of the N-terminal region of mL-GDH, we produced a mutant enzyme in which such region was 
completely deleted and developed a purification protocol for it, with variations in pH, salt concentration, and binding 
time to an affinity resin. A pure protein sample was obtained and subjected to biochemical and structural assays. We 
also attempted to produce the PAS domain of mL-GDH180, testing its heterologous expression at different temperatures, 
IPTG concentrations and induction times in various E. coli strains. We will create new mL-GDH180 mutants with 
modifications within its N-terminal region, to better understand its functional role.  
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Glutamate dehydrogenases (GDHs) are ubiquitous oligomeric enzymes that are essential for amino acid homeostasis. 
There are two subfamilies of these enzymes. Small GDHs (S-GDHs) are hexameric, with subunits of 50 kDa, and have 
been widely studied. The subfamily of large GDHs (L-GDHs) includes L-GDHs115, composed of 115 kDa monomers, 
and L-GDHs180, composed of 180 kDa subunits. We have solved the 3D structure of the mycobacterial L-GDH180 (mL-
GDH180), the first experimental structure available for a L-GDH. It was found that mL-GDH180 adopts a unique 
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quaternary architecture, which is radically different from that of S-GDHs. Contacts between mL-GDH180 subunits are 
provided by a C-terminal domain that adopts a novel fold and a flexible N-terminal segment that includes ACT and 
PAS domains possibly involved in the direct sensing of metabolic signals. Additionally, L-GDHs180 from 
Mycobacterium species are modulated by the regulator GarA in response to nutrients available in the extracellular 
medium. In this way, the bacillus could integrate intracellular and host metabolic information through mL-GDH180. It 
has been proposed that L-glutamate concentration in the mycobacterial periplasm is monitored by GlnH and that a 
protein-protein interaction allows the transduction of this information through the membrane by GlnX, to then activate 
the PknG kinase, which phosphorylates GarA. This cascade, extending from GlnH to GarA, potentially allows the 
regulation of nutrient utilization based on amino acids availability in the extracellular medium. Taking the 
aforementioned into account, we set out to study the conservation of the signaling pathway in Actinobacteria using a 
novel bioinformatics tool. We have analyzed more than 250 genomes from such phylum and identified pathway variants 
in the main genera; no prior studies had been conducted on this regard. Furthermore, we evaluated the regulatory role 
of the domains present in the N-terminal region of mL-GDH180, using thermal shift assays, identifying a series of 
metabolites as potential effectors of mL-GDH180. These results are also complemented by biochemical studies carried 
out by other members of the group. Through this work, we have contributed to a more comprehensive understanding 
of the regulation of L-GDHs. 
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Parkinson’s Disease (PD) is a significant neurodegenerative disorder, affecting over 10 million individuals globally 
and recognized as the second most prevalent condition of its kind. Diagnosis currently relies on clinical evaluations, 
with detection typically occurring only after substantial loss of dopaminergic neurons (at least 60%). PD is 
characterized by the accumulation of misfolded alpha-synuclein (αSyn), which aggregates to form Lewy bodies and 
Lewy neurites within neurons. These aggregates serve as early stage biomarkers for PD. Recent advancements in 
diagnostic techniques include the use of heavy chain-only antibody fragments, which can identify these pathological 
aggregates in the nervous system. These recombinant antibodies, derived from camelid immunoglobulins, offer various 
technological benefits and potential applications in PD diagnostics. In this work, we aimed to generate αSyn Pre-
Formed Fibrils (αSyn PFFs) to be used as immunogens for antibody production in llamas (Lama glama). To achieve 
this, in vitro aggregation of monomeric αSyn was induced, recreating fibrils with characteristics similar to those 
produced in standardized international protocols that emulate human pathological species. Aggregation kinetics were 
evaluated, cross-β structure was confirmed using a ThT probe, and morphological characteristics were studied by 
transmission electron microscopy, resulting in fibrils with an average length of 30 to 52 nm for 50% of the population. 
Once αSyn PFFs were validated, two young male llamas from different breeding centers were immunized 
simultaneously. One llama was immunized in collaboration with INSIBIO (Tucumán), and the other with INTA 
Castelar (Buenos Aires), each following a different immunization protocol. Blood samples were taken throughout the 
process to evaluate the immune response using an "in-house" ELISA developed with αSyn PFFs as the capture antigen 
against the produced immunoglobulins. Both llamas developed antibodies against the administered immunogen, with 
titers increasing in response to the corresponding booster doses. Upon achieving optimal titers of anti-αSyn PFF 
Immunoglobulin G (IgG), blood samples were collected to isolate antibody-producing lymphocytes. These 
lymphocytes were used to establish a lymphocyte bank, which can be used in subsequent stages of the study to generate 
camelid antibody derivatives capable of recognizing pathological aggregated αSyn species as a potential diagnostic 
tool for PD.  
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Microtubule motor KIF5C identifies microtubules in an intermediate state between GTP- GDP. Previous studies have 
shown that the transfection of a plasmid encoding the motor domain of KIF5C in primary hippocampal cultures shows 
an asymmetric distribution between neurites of the same neuron; this event coincides with the presence of extracellular 
polarization signals. These results prompted us to study the participation of KIF5C during neuronal polarization in E18 
mouse hippocampal cultures cell. We observed that the endogenous distribution of KIF5C in neurons at early stages 
and without external stimulation shows accumulation in different segments of neurites as a protein involved in the 
neuronal polarization event. In humans, a point mutation Glu237Val (Mut 1) into L11 loop of the KIF5C protein. This 
mutation was clinically described that generates cortical malformation in early stages during the cortex formation. 
Focus on this, the point mutation was studied with bioinformatics simulations, we analyzed the changes between WT 
and Mut 1 in Van der Waals and H-bond interactions. We conclude that the point mutation promotes changes in the 
L11 loop that identifies the conformation of the microtubule and these changes may affect its conformational state 
interaction between GTP-GDP. In vitro studies, we made constructs of the motor domain of KIF5C (WT) and its 
mutation (Mut 1). These constructs were transfected into CAD neuronal type cells and analyzed their distribution along 
processes. The results showed that Mut 1 has higher affinity for acetylated microtubules than WT. We have 
demonstrated that KIF5C is essential for early cortical neurons migration and, thus, neocortical formation-organization. 
Electroporation “in utero” with shRNA targeting KIF5C showed fails in the migration cells to the upper cortical layers 
and were accumulated at the ventricular/subventricular and intermediate zones. The silenced neurons maintain the 
multipolar shapes whereas the WT acquire a bi/monopolar morphologies demonstrating in vivo the role of the KIF5C. 
Further investigation will be necessary to study the regulation of dynamic changes in neuronal polarity during cortical 
neurons migration. Stating that the participation of KIF5C is necessary during neuronal polarization for correct 
morphological change and neuronal migration. 
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The vertebrate retina captures ambient light for imaging and non-image-forming (NIF) functions by two sets of 
specialized photoreceptors. Remarkably, Müller glial cells (MCs), derived from neuronal precursors and the most 
abundant retinal glial cell type, have been shown to express different blue- and UV-sensitive opsins (Opn3 and Opn5) 
and the photoisomerase retinal G protein-coupled receptor (RGR). MCs specifically show intrinsic photic responses to 
blue light pulses by calcium and cAMP signaling. We present our results addressing blue light-driven cellular functions 
in MCs by characterizing fundamental aspects of intracellular signaling and identifying possible roles in the retina. 
Intrinsic cellular responses in primary cultures of avian MCs elicited by blue light stimulation are confirmed by the 
activation of the transcription factor CREB. Sustained blue light stimulation promotes an increase in the percentage of 
positive cells for activated CREB (p-CREB) from 30min up to 60 min stimulation. Similarly, this temporal curve is 
observed in ex-vivo retinal preparations stimulated with blue light. Possible roles in proliferation vs differentiation 
processes were evaluated under illumination conditions (1h of stimulation with blue light at the beginning of each cell 
cycle). Blue light significant decreases growth rate in MCs primary, increases the percentage of cells in the S phase of 
the cell cycle. Indeed, as the percentage of cells with pluripotent signature decreases after blue light stimulation glial 
markers remain unchanged. Our results suggest a higher level of complexity for light sensing in the retina, involving 
photic activation of MCs in light-regulated circuits and pathways in developmental stages. 
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ROLE OF ARGINYLTRANSFERASE IN THE RESPONSE TO PERIPHERAL NERVE 
INJURY 

Sotelo AL, Ríos MN, Seput F, Sitek Z, Palandri A, Galiano MR. 
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The enzyme arginyltransferase (Ate1) mediates the post-translational arginylation of proteins, playing key roles in 
protein degradation, F-actin cytoskeletal organization, cell adhesion, migration and differentiation. Our laboratory 
focuses on the role of Ate1in glial cells and recently demonstrated its involvement in maintaining central nervous 
system myelin by oligodendrocytes. In this study, we evaluate the role of Ate1 in Schwann cells, responsible for 
peripheral nervous system (PNS) myelination. We are characterizing the PNS myelination profile in mice with 
conditionally deleted Ate1 expression in Schwann cells (and oligodendrocytes), known as Ate1flox/flox:CNP-CRE 
(Ate1cKO) mutants. A significant reduction in Ate1 expression in sciatic nerve samples in15-day-old Ate1 cKO mice 
(p15) was determined by western blot. In 2-month-old Ate1cKO mice, we found decreased levels of MBP isoforms 
compared to controls, indicating a marked reduction in myelin protein expression without Ate1. Further studies will 
examine PNS myelin structure to correlate with the motor deficits observed in Ate1cKO adult mice.  
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Considering the plasticity of Schwann cells and the regenerative capacity of PNS nerves after injury, we evaluated the 
expression and subcellular distribution of Ate1 in this context. Using immunohistochemistry, we found that 24 hours 
after sciatic nerve crush in WT mice, Ate1 expression increases and localizes to membrane-like structures. Previous 
studies have shown that, as part of Wallerian degeneration, Schwann cells degrade their own myelin via autophagy 
after nerve injury. Additionally, Ate1 has been recently reported to modulate autophagy of polyubiquitinated proteins 
in fibroblasts, so we assessed the autophagic flux in sciatic nerves from Ate1cKO and WT mice in explant cultures. 
The expression of autophagy markers (p62 and LC3I/II) was analyzed in nerve samples cultured from 0 to 5 days in 
vitro (DIV). In DIV1 Ate1cKO nerves, we observed higher levels of LC3II and p62 compared to controls, suggesting 
faster autophagy activation. By DIV3 and DIV5, the levels of both proteins declined 20-25% faster than in WT nerves, 
indicating a more efficient autophagic flux in the absence of Ate1. Future studies will evaluate in vivo how efficient 
sciatic nerve regeneration is in Ate1cKO mice (compared to WT), to determine the relevance of Ate1in the PNS 
regenerative response following injury.  
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Alzheimer's disease (AD) is a neurodegenerative disorder characterized by cerebral amyloid-β (Aβ) deposition. 
Previously, we demonstrated that oligomers and fibrils of Aβ induce an increase in the APP and BACE1 levels in 
Rab11-positive endosomes, leading to the intracellular accumulation of Aβ 1-42 in human neurons derived from iPSCs 
(HN-iPSCs). Also, using a Bimolecular Fluorescent Complementation System (BiFC), we found that Aβ increases APP 
and BACE1 interaction in recycling endosomes (RE) and early endosomes (EE) and decreased APP interaction with 
BACE1 in lysosomes through Go/Gβγ signaling. Now, we focus on the effects of Aβ on APP trafficking in the 
endocytic pathway. First, to test if the APP enrichment in RE could be due to increased APP endocytosis or reduced 
recyClcing, we performed pulse-chase and quantitative colocalization assays in cultures treated with galleon (GAL), a 
Gβγ inhibitor, and Aβ assemblies. We found that Aβ enhances APP endocytosis and reduces its recycling, incrementing 
its levels in RE and avoiding lysosomes, via Gβγ-dependent signaling. Finally, we evaluated if this accumulation of 
APP and its fragments in endosomes is related to the endosomal dysfunction. Super-Resolution images of Rab11 and 
Rab5-positives endosomes shown that Aβ induces dramatic enlargement of RE and EE in HN-iPSCs, both effects 
prevented by GAL. In conclusion, these findings suggest that Aβ treatment triggers the activation of Gβγ signaling, 
leading to an increase in APP endocytosis and a reduction in its recycling. Also, that the endocytosed APP is redirected 
to recycling endosomes, avoiding its default route to lysosomes. This leads to APP accumulation in endosomes, where 
it interacts with BACE1, promoting amyloidogenic processing and endosomal enlargement—an early pathological 
hallmark of AD. 
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Introduction: Photoreceptors are a specialized light-sensitive neurons located in the outer retina of vertebrates; they 
convert light into neural impulses. They contain morphological domains known as the outer segment, composed of 
membranes specialized in phototransduction; the inner segment, which has a high content of mitochondria; and synaptic 
terminals. They are nourished by glial cells (microglia and macroglia), vascular structures, and the retinal pigment 
epithelium. In higher vertebrates, retinal structure varies by species, but they share similar cell populations. Excessive 
exposure to light can induce severe damage to the retina, depending on the intensity, wavelength, and duration of 
exposure. The advent of electric light altered global illumination, leading to the phenomenon of light pollution.   
In Wistar rats, prolonged exposure to 200 lux of LED light has been shown to promote photoreceptor cell death after 6 
days, inducing oxidative stress, reductions in DHA, and neuroinflammation. Understanding the mechanisms of 
photoreceptor cell death may facilitate the development of therapeutic strategies involving inhibitors or antagonists 
with anti-inflammatory and antioxidant properties.  
The objectives of this study were to: a) examine the mechanisms of cell death (apoptosis and necroptosis pathways) 
and changes in cholesterol levels in animal models; b) assess the effects of LED light damage on cone cells (661W), 
determine if these effects are reversible, and evaluate whether treatment with GM1 can prevent or mitigate light-induced 
damage. The results indicated that: a) apoptosis does not play a significant role; however, necroptosis contributes to 
retinal degeneration; b) in 661W cells, significant light-induced injury was observed after 4 hours of exposure. Cultures 



maintained in darkness for 24 hours post-injury showed recovery in morphology and viability. Application of GM1 
exogenously revealed protective effects through changes in its subcellular localization.  
Conclusions: Excessive light exposure triggers oxidative stress, inflammation, and necroptosis, with the potential for 
reversibility following short-term exposure.  
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Diazepam (Dz) is a benzodiazepine that acts as an allosteric modulator of the GABAA receptor and also binds to the 
peripheral benzodiazepine receptor, TSPO. TSPO is expressed in immune cells, and the effects of benzodiazepines 
have been linked to modulatory properties on immune functions. We have previously demonstrated that Dz has a 
protective role during the development of experimental autoimmune encephalomyelitis (EAE), an animal model that 
mimics many clinical and pathological features of multiple sclerosis (MS). Both MS and EAE involve innate and 
adaptive immune responses against CNS antigens, leading to inflammatory pathology. Our main goal is to elucidate 
the molecular mechanisms underlying the therapeutic effect of Dz in experimental models of neuroinflammation. Since 
macrophages are effector cells involved in critical aspects of immune responses, we assessed the effect of Dz on 
macrophages exposed to an inflammatory stimulus. RAW 264.7 macrophages were stimulated with LPS (1ug/ml), and 
simultaneously cultured with or without Dz (5, 25µM) or Dz alone as control, during 4 or 18 h. The concentration of 
nitrites in supernatants from cultures were obtained as an indirect measurement of NO accumulation using the Griess 
reaction. Inflammatory markers (TNF-α, IL-1β, iNOS) and TSPO expression were analyzed by real time RT-PCR, and 
flow cytometry was used to detect the expression of membrane surface molecules CD11b, CD86 and CD206. LPS-
stimulated RAW cells showed increased levels of TSPO, NO production, CD86 and inflammatory markers at both 4 
and 18 h. Dz treatment alone did not show significant differences respect to control in any parameter. However, cells 
cultured with both LPS and Dz, showed a significant decrease in NO production, as well as CD86, IL-1β and iNOS 
expression when compared with LPS alone. This effect was consistent at 25µM Dz.  Interestingly, TSPO was also 
upregulated in response to LPS, but the addition of Dz inhibited this increase at 4 and 18 h of treatment. These results 
suggest that Dz exerts an anti-inflammatory effect in macrophages that could be associated with the downregulation of 
the TSPO receptor. Further experiments will seek to understand the role of this receptor in Dz effects, by using specific 
antagonists and TSPO-deficient cells.  In conclusion, our work indicates that, in addition to its classical role as 
anticonvulsant, Dz may also modulate pro-inflammatory responses and serve as an important tool for modifying 
immune function in inflammatory diseases. 
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Neuroinflammation participates in diverse injuries and pathologies of the central nervous system (CNS), promoting or 
impeding the CNS recovery through the diverse answers of the cells that form part of it.  During this process, microglia 
releases cytokines promoting changes in astrocytes transcriptional profiles (reactive astrocytes also known as 
astrogliosis) which express diverse pro inflammatory or anti-inflammatory phenotypes depending on the context, 
severity and advancement of the disease or injury. The endoplasmic reticulum (ER) activates the Unfolded Protein 
Response (UPR), a complex signaling cascade, in which PKR-like ER associate kinase (PERK) is one of the sensors. 
The active form of this kinase phosphorylates the alpha (α) subunit of the elongation factor (P-eIF2α) attenuating the 
global protein synthesis. Nevertheless, a group of genes eludes this inhibition; their expression is activated by the 
transcription factor ATF4. If cellular homeostasis is reestablished during the acute stress phase, PERK is inactivated; 
otherwise, it mediates the transition to a chronic phase of UPR by activating cell death. Numerous evidence links 
chronic PERK activation with diverse pathologies, including neurodegenerative diseases. We previously reported that, 
isoform β of the subunit A of Calcineurin (CNAβ), plays a cytoprotective role in astrocytes during UPR acute phase 
activation. This non-canonical role is independent of its phosphatase activity. In a mouse cerebral ischemia model, 
CNAβ deficiency significantly diminishes the level of product of PERK: P-eIF2α, in astrocytes. There is also reduction 
of the GFAP (Glial Fibrillary Acid Protein) expression and in cellular size, both contrary characteristics to astrogliosis. 
Sustained activation of PERK pathway in astrocytes is known to mediate neurotoxic gliosis and a consecutive synapsis 
loss. However, our understanding of PERK´s ability to induce different states of reactive astrocytes is limited. We 
propose that CNAβ modulates PERK during the early phase of the UPR, participating in the induction of 
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neuroprotective and anti-inflammatory reactive astrocytes. To start exploring this, CNAβ/PERK signaling was 
validated in cultured human astrocytes exposed to Interleukin-1β (IL-1β) and Tumor Necrosis Factor- α (TNF-α) 
treatment, and its temporal profile was delineated. A similar temporal pattern of protein expression was observed in 
wild-type (WT) mouse astrocytes treated with these cytokines at various time points. In contrast, astrocytes from CNAβ 
knockout (KO) mice showed a reduced increase in P-eIF2α and the anti-inflammatory marker S100a10 compared to 
WT. Notably, the expression levels of P-eIF2α and S100a10 were restored in CNAβ KO astrocytes when CNAβ was 
introduced through transfection, suggesting the involvement of the CNAβ/PERK pathway in the anti-inflammatory 
reactive phenotype. 
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High titers of anti-ganglioside antibodies (anti-Gg Abs) are associated with the onset of Guillain-Barrè Syndrome 
(GBS). Additionally, their presence is linked to delayed/poor clinical recovery in about 30% of patients. Frequently, 
incomplete clinical recovery results from failure of the peripheral nervous system to regenerate. The molecular 
mechanisms of disease pathogenesis linked to the inhibitory effect of anti-Gg Abs on nerve repair involve cross-linking 
of neuronal cell surface gangliosides which triggers activation of RhoA/ROCK signaling pathways in in vitro and in 
vivo paradigms. The aim of this study was to unveil novel molecular mechanisms associated with anti-Gg Abs targeting 
non neuronal cells. We observed that passive immunization of anti-Gg Abs in a  nerve-repair model induced a defective 
clearance of myelin debris, an effect prevented by administration of Y-27632, a pharmacological inhibitor of ROCK. 
Further in vitro studies identified macrophages as direct targets of anti-Gg Abs. Exposure of bone marrow-derived 
murine macrophages or the macrophage cell line Raw 264.7 to anti-Gg Abs resulted in  activation of the small RhoA 
GTPase, ROCK-dependent inhibition of myelin phagocytosis, and altered actin cytoskeleton dynamics. Using 
genetically-modified mice, we confirmed the in vivo role of TNFR1A but not p75NTR as transducer receptor for the 
inhibition of anti-ganglioside Abs on the clearance of myelin debris. Altogether, these findings identify a novel 
pathogenesis mechanism by anti-Gg Abs characterized by a negative modulation of macrophages, which ultimately 
impairs nerve repair. This represents a step forward in understanding poor clinical recovery in GBS associated with 
anti-Gg Abs.  
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Epilepsy is one of the most prevalent neurological disorders globally. While antiseizure medications are typically the 
primary treatment, about one-third of epilepsy patients remain refractory. Current treatments mainly target neuronal 
activity, often overlooking the involvement of astrocytes and microglia in epilepsy's pathophysiology. Here, we 
explored the impact of purinergic receptors, predominantly found in glial tissue, on epileptiform activity. We used 
TNP-ATP, a potent purinergic receptor antagonist, and conducted experiments using a mouse model of mesial temporal 
lobe epilepsy to examine behavioral performance and neural activity patterns. Our findings reveal that although TNP-
ATP treatment did not significantly impact motor function or anxiety levels, it reduced both the amplitude and rate of 
hippocampal interictal discharges. Such reduction also affected the synchrony of associated neuronal spiking. 
Additionally, cognitive function, particularly hippocampus-dependent spatial memory and prefrontal cortex-dependent 
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executive control, were partially restored. Moreover, neuronal recordings showed increased phase coherence between 
the hippocampus and prefrontal cortex for both slow (theta) and fast (gamma) oscillations in treated animals, indicating 
strengthened neural coordination between cortical regions upon purinergic receptor antagonism. These results 
underscore the potential role of purinergic receptor antagonists in improving behavioural and cognitive performance in 
epilepsy, providing novel insight into the use of these pharmacological agents as a therapeutic approach. 
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Glioblastoma multiforme (GBM, WHO glioma grade 4) is the most aggressive and lethal central nervous system tumor 
in adults. These tumors exhibit significant inter-tumoral heterogeneity, as reflected by the diverse phenotypes displayed 
by glioma stem cells (GSC) derived from different patients. The poor prognosis and high lethality (overall survival 
remains limited to 16–19 months) are partly due to tumor angiogenesis, the process by which new blood vessels sprout 
from preexisting ones, which is essential for tumor growth and colonization in the brain. Identifying novel candidate 
factors involved in glioma angiogenesis is critical for developing effective targeted therapies. We focus our research 
on understanding the heterogeneity in angiogenic capacity of glioma stem cell lines derived from different patients. 
Through RNA-seq analysis we showed that the cell lines display differential expression of several endothelial markers 
(KDR, LMO2, ITGA3, FLT-1). We also conducted enrichment analysis of pathways associated with angiogenesis and 
endothelial cell behavior by applying Gene Set Enrichment Analysis (GSEA) using R. To measure angiogenic potential 
in these lines, we carried out tube formation and wound healing assays on primary culture of endothelial cells (HUVEC) 
and the commercial endothelial cell line EA.Hy926 treated with tumor-derived conditioned media, showing differential 
tumor-induced angiogenic capacity. We also carried out tube formation assays on our own cell lines, which, 
surprisingly, led to differential tubulogenesis. In addition, we performed a human VEGF (vascular endothelial growth 
factor) ELISA kit to assess differences in the secretion of this pro-angiogenic factor among them. Finally, we analyzed 
tissue sections from the original biopsies from which these lines were derived, examining tumor vasculature using the 
endothelial marker CD31 (platelet and endothelial cell adhesion molecule 1, PECAM-1) to establish correlations 
between the behavior of the cell lines and that observed in the biopsies. Our results show differential gene expression 
and angiogenesis-associated factors across the different patient-derived cell lines, highlighting the heterogeneity of 
these tumors. This study investigates how these cell lines contribute to angiogenesis by promoting tubulogenesis and 
releasing proangiogenic factors, shedding light on their role in the angiogenic capacity of GBM and the development 
of more effective therapies. 
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BDNF (brain-derived neurotrophic factor) is altered in several neuropsychiatric disorders, playing a role in both 
stressinduced and substance abuse disorders. A single-nucleotide polymorphism (SNP) in the BDNF gene (G196A) 
results in the Val66Met variant, which is present in over 25% of the human population. This variant alters the 
conformation of the BDNF prodomain (pBDNF), affecting BDNF processing and secretion, and is linked to altered 
stress responses and substance abuse disorders. The findings of our laboratory's studies indicate that stress-induced 
cocaine sensitization and self-administration are associated with alterations in synaptic plasticity within the nucleus 
accumbens (NA) core. Lentiviral vectors expressing Val-pBDNF or Met-pBDNF were injected into the nucleus 
accumbens of stressed and control animals, showing that stressed Met-pBDNF animals exhibited significantly higher 
locomotor activity following cocaine administration compared to stressed Val-pBDNF or non-stressed animals. These 
findings suggest that Met-pBDNF increases vulnerability to cocaine abuse and stress-induced disorders. We 
hypothesize that Met-pBDNF acts as an active ligand, increasing addiction vulnerability through its interaction with 
p75 (p75NTR) and SorCS2 complex receptors, thereby altering synaptic plasticity and dendritic spine morphology in 
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the NA core. To test this, p75NTR knockout and C57BL/6 mice will undergo daily restraint stress for 30 minutes over 
5 days, followed by intra-accumbens injections of Val-pBDNF or Met-pBDNF. Locomotor activity will be assessed 
after cocaine and saline (i.p.) challenge, with subsequent analysis of dendritic spines in the NA core using DiI dye and 
confocal microscopy.  
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Paraquat (PQ) is an herbicide that disrupts the glutathione’s redox cycle and induces mitochondrial dysfunction, leading 
to cell death, particularly of the dopaminergic neurons that are associated with the etiology of Parkinson’s disease. The 
therapeutic approach using the synthetic antioxidant N-acetylcysteine (NAC) emerges as a viable alternative to mitigate 
and/or prevent the toxic effects induced by PQ. To assess the lethality and reprotoxicity of these compounds, wild-type 
N2 C. elegans worms, TK22 (sensitive to PQ), and TK66 (resistant to PQ) were synchronized and co-exposed at the 
L4 stage to 5 mM PQ alone or in combination with 0.5 mM NAC in liquid medium for 24 hours. Regarding the N2 
strain, the group not exposed to PQ (control) showed 0% mortality, while the group exposed to PQ exhibited a 5% 
mortality. On the other side, the TK66 showed a 1% lethality, while in the TK22 strain, 21% of the animals died. 
Interestingly, PQ and NAC co-exposure reduced the mortality in all the strains. The fertility results, assessed as the 
number of eggs per adult, showed that the N2 animals exposed to 5 mM PQ had less than 85% egg-laying compared 
to the controls, while the TK66 and TK22 strains failed to show egg-laying. Importantly, in response to the NAC 
treatment, the N2 worms showed a 64% reduction in egg laying compared to the controls, the TK66 showed a 40% 
reduction, while TK22 animals laid the same amount of eggs as the control group. Finally, to assess the PQ pro-oxidant 
properties, the fluorescence of the detoxifying enzyme glutathione-S-transferase (GST) and the antioxidant enzyme 
superoxide dismutase (SOD) were evaluated in the CL2166 and CF1553 strains, respectively. Thus, at the end of the 
exposure protocols, the worms were anesthetized with 5 mM levamisole on 5% agar pads and examined under a 
fluorescence microscope. The results for the CL2166 strain indicate that GST expression was highly increased in 
response to PQ exposure, an effect that was partially reversed by NAC co-treatment. For the CF1553 strain, the increase 
in SOD expression in response to the herbicide showed a reduction almost to baseline levels after NAC co-treatment. 
These results suggest that NAC can rescue the oxidative stress environment generated by sublethal doses of PQ in the 
model organism C. elegans. Therefore, in addition to evaluating a therapeutic approach aimed at mitigating the 
oxidative damage caused by PQ, these results are expected to provide evidence about the mechanistic aspects of PQ 
toxicity. This data can be viewed under the scope of the theory of the environmental bases of neurodegenerative diseases 
that relate the damage to dopaminergic neurons to a Parkinsonian phenotype in a pro-oxidant environment. Future 
studies are directed toward those approaches. 
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The membrane-associated periodic skeleton (MPS) is a periodic protein structure of actin "rings" located transversely 
to the axon and separated every 190 nm by "spacers" of α/β-spectrin tetramers. In mature neurons, the MPS is organized 
along almost the entire axonal shaft, which correlates with the rather homogenous distribution and high levels of βII-
spectrin in the axonal shaft. In this study, we describe a particular behavior of the distribution of βII-spectrin in axons, 
which we initially observed in motoneurons derived from human induced Pluripotent Stem Cells (hiPSCs). During the 
maturation of neurons in culture, we observed an intriguing interruption in the otherwise uniform distribution of βII-
spectrin along axons. These interruptions, referred to as βII-spectrin gaps (βIIs-gaps), appear as stretches devoid of βII-
spectrin. Surprisingly, we found that axons either exhibit regularly spaced βIIs-gaps along their entire length or none 
at all. To determine if these βIIs-gaps are associated with axonal constrictions or loss, we conducted phase-contrast and 
co-immunofluorescence analyses targeting various cytoskeletal and membrane proteins. Interestingly, our results 
indicate that βII-spectrin is the only protein lacking in these specific regions, while other proteins seem unaffected. 
Since hiPSCs MNs cannot remain healthy beyond 4 weeks, we hypothesized that cellular stress triggers the formation 
of βIIs-gaps. Consequently, we subjected 2-week-old cultures to acute stress using sub-lethal doses of staurosporine, 
sodium arsenate or L-glutamate. Remarkably, we observed a significant increase in the occurrence of axons with βIIs-
gaps only under staurosporine induced stress. STED microscopy was used to examine whether βIIs-gaps represent a 



local loss of MPS. We found that this phenomenon is not reversible and can be pharmacologically modulated. We 
believe that the study of βIIs gaps will provide valuable insights into the formation and dynamics of the MPS. 
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Essential oils are lipophilic compounds and concentrated extracts from plants with therapeutic potential. Lavender 
essential oil has anxiolytic and anti-inflammatory effects and Lavandula burnatii, produced in Córdoba, has high levels 
of active pharmaceutical ingredients (API). This lavender has a proportion of linalool and linalyl acetate of 28.15% and 
42.2% respectively (GC-FID data). The composition of Lavandula burnatii, with respect to therapeutic molecules, is 
greater than Lavandula angustifolia (English species), in addition, the productive yield of oil per plant is 20 times 
higher. The vast majority of published medical research has been carried out with Lavandula angustifolia, it should be 
noted that the components between different species of lavender are similar. 
In collaboration with “Lavandas de Calamuchita” producers, we seek to evaluate this species as a palliative treatment 
for anxiety and depression, taking advantage of the abundant local production, the advantages of the geographical 
location in the composition of the oil, and its accessibility. In order to test the anxiolytic attributes of Lavandula 
burnatii, male Wistar rats (200-260g) were injected intraperitoneally with 2 different doses of essential oil (30 /80 
mg/Kg) or vehicle (Myritol 318, a high purity vegetable oil) for 7 days. One hour after the last administration, the 
anxiolytic effects were evaluated using the following behavioral tests: dark-light box, elevated plus maze and open 
field. All the evaluations were performed between 9 and 11 a.m. Our results showed that the lower dose of essential oil 
has anxiolytic effects, since it increased the time spent in the aversive compartment in each evaluation. Meanwhile the 
higher dose decreased the exploratory activity, this response is consistent with sedative effects. More studies are needed 
to better characterize the beneficial effects of this essential oil for anxiety disorders and to establish an adequate dose. 
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Glutamate (Glu) toxicity has been proposed as a contributing factor to neurodegeneration in multiple sclerosis (MS) 
and is currently being studied as a biomarker for neurodegeneration. The objective was to demonstrate a neurotoxic 
effect of Glu present in the cerebrospinal fluid (CSF) of patients with MS in primary cultures of rat hippocampal 
neurons (HN). 
CSF samples were collected from 18 recently diagnosed untreated patients with relapsing-remitting MS and 18 control 
subjects; their toxicity was analyzed through acute exposure in HN cultures maintained for 8 days. The axodendritic 
network of HN was visualized using immunofluorescence with the marker β-III-tubulin. Glu-mediated neurotoxicity 
in CSF was identified by pretreating cultures with MK-801, an NMDA receptor antagonist, or pretreating the CSF with 
the enzyme glutamate dehydrogenase (GDH), which converts Glu to α-ketoglutarate. 
Exposure of control CSF to HN did not induce neurotoxicity compared to control (untreated) cultures. In contrast, 
exposure of CSF from patients with relapsing-remitting MS to HN resulted in a significant loss of the axodendritic 



network (t-test; p<0.0001; 40 ± 0.06%). Pretreatment of the cultures with MK-801 completely prevented the 
neurotoxicity derived from MS CSF (two-way ANOVA F(1, 22) = 11.3; p<0.0001). Similarly, GDH-mediated 
degradation of Glu present in MS CSF prevented neurotoxicity (two-way ANOVA F(1, 25) = 9.73; p<0.0001). 
Our results confirm that Glu present in CSF from patients with relapsing-remitting MS exerts axodendritic damage in 
HN. These data support the role of Glu as a biomarker of neurodegeneration and a therapeutic target to prevent clinical 
progression in MS. 
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Anti-ganglioside antibodies (anti-Gg Abs) have been strongly associated with delayed and/or incomplete clinical 
recovery in both axonal and demyelinating forms of Guillain-Barré Syndrome (GBS), often due to impaired 
regeneration of the peripheral nervous system. Cross-linking of cell surface gangliosides by anti-Gg Abs leads to 
inhibition of nerve repair via activation of the small GTPase RhoA that negatively modulates the growth cone’s 
cytoskeleton, leading to halted axon regeneration. Despite this understanding, the specific receptor responsible for 
transducing this signal remained poorly characterized. In this study, TNFR1A was identified as a transducer receptor 
through proteomic analysis of ganglioside affinity-captured proteins from rat neurons. Using an in vitro model of 
neurite outgrowth with cultured dorsal root ganglion neurons (DRGn) and an in vivo model of axon regeneration, we 
demonstrated that silencing TNFR1A via shRNA abolished the inhibitory effect of anti-GD1a antibodies on neurite 
outgrowth, but not the effect of anti-GT1b antibodies, suggesting a specific role of TNFR1A in GD1a signaling. In 
TNFR1A-null mice, RhoA activation was not observed after exposure of DRG cultures to anti-GD1a antibodies. In 
vivo, these mice exhibited reduced inhibition of axon regeneration compared to wild-type mice following passive 
immunization with anti-GD1a/GT1b antibodies. Further, site-directed mutagenesis of TNFR1A revealed a critical 
amino acid in its stalk region essential for transducing the GD1a signal, suggesting a direct interaction between 
TNFR1A and gangliosides. These findings identify TNFR1A as a novel receptor responsible for mediating the 
inhibitory effects of anti-GD1a antibodies on nerve repair, providing key insights into the mechanisms that contribute 
to poor clinical recovery in GBS associated with anti-ganglioside antibodies. 
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Extracellular vesicles (EVs) are membranous nanoparticles that participate in intercellular communication by shuttling 
bioactive molecular cargoes (e.g., proteins, lipids and RNAs) between cells. EVs are enriched in transmembrane 
proteins that play a critical role in their biogenesis, their cargo sorting and the selective internalization by acceptor cells. 
Therefore, the topology of transmembrane proteins in EVs may be essential for their biological activity and crucial to 
improve the specificity of EVs’ therapeutic applications. The Proteolipid Protein (PLP) is the major myelin protein in 
the central nervous system (CNS). Different studies have reported that PLP is associated with EVs from different CNS 
cell populations. PLP is a transmembrane protein with its N- and C-terminal domains facing the cytosol and can form 
homo- and heterodimers. However, its vesicular topology and its biological role in CNS-derived EVs remain unknown. 



Preliminary results from our laboratory suggest that PLP could be involved in the regenerative effects induced by 
human Neural Stem Cells-derived EVs (hNSC-EVs) in an ex vivo model of demyelination. In this study we aim to 
characterize the cellular and vesicular topology of PLP using stimulated emission depletion nanoscopy (STED). This 
analysis might help us understand the hNSC-EVs biological effects and potentially improve the functional distribution 
of EVs that exhibit regenerative effects. 
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Osmolytes, such as trehalose or glucosyl-glycerate (GGA), are highly soluble molecules accumulated by 
microorganisms during harsh conditions to protect themselves and their macromolecules against fluctuating 
environmental and/or nutritional stresses. Although trehalose metabolism is widely characterized in different 
organisms, lesser is known regarding GGA in bacteria. In the phylum Actinobacteria GGA accumulation was only 
reported in few mycobacterial species under nitrogen limiting conditions. The latter are coincidental to those where 
oleaginous Rhodococci produce their highest lipid and triacylglycerol levels. Then, in order to achieve a deeper 
understanding of carbon partitioning in these biotechnological relevant microorganisms we analysed the genetic 
information of R. fascians and found that it contains the genes required for GGA synthesis (gpgS and gpgP). GGA is 
synthesized from NDP-glucose and 3P-glycerate (3-PGA) by the enzyme glucosyl-3P-glycerate synthase (GpgS, EC: 
2.4.1.266), generating a phosphorylated intermediate that serves as a substrate for glucosyl-3P-glycerate phosphatase 
(GpgP, EC: 3.1.3.85), producing free GGA and a molecule of orthophosphate. Curiously, R. fascians is the only case 
presenting a duplication in the gpgS gene, thus encoding two putative GpgSs. We amplified both gpgS1 and gpgS2 
from genomic DNA and recombinantly produced and purified via IMAC the corresponding enzymes. RfaGpgS1 was 
active using 3-PGA as substrate while showed some promiscuity towards NDP-glucose. After kinetic characterization, 
we determined that the specific enzymatic activity of RfaGpgS1 with UDP-Glc is 22 U/mg, 15 U/mg with GDP-Glc, 
and about 100 U/mg with ADP-Glc. So far, results allowed us to sum new glycosyltransferases acting at the level of 
nucleotide sugar utilization to deepen our comprehension of rhodococcal metabolic features and the interplay between 
lipid and oligo/polysaccharides. These results represent the first insights into GGA metabolism in Rhodococci and 
establish a foundation for future studies in this genus. 
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Tubulin, the main component of microtubules, has demonstrated a role as a metabolic regulator in addition to its 
structural functions. Tubulin forms a complex with plasma membrane calcium ATPase (PMCA), this protein is mainly 
responsible for the regulation of intracellular calcium levels. The deregulation of intracellular calcium (Ca2+) levels is 
a common factor in pathologies such as high blood pressure, diabetes, metabolic syndrome, among others. The study 
of multimolecular complexes that can correct this deregulation is of vital importance for advancing the design of new 
drugs. We previously find that PMCA forms a complex with tubulin and this complex influences its enzymatic activity. 
The complex formed with tubulin has functional consequences on the activity of the enzyme. In this work we study the 
formation of the complex between tubulin and PMCA and how their interaction is. The results of overlay binding assay 
and intrinsic fluorescence assays show that both proteins interact directly and this interaction occurs at (4° and 37 °C), 
which suggests that it does not occur only from microtubules. Molecular exclusion experiments show that the 
interaction between these proteins generates a complex of higher molecular weight. This interaction is functionally 
significant for both PMCA and tubulin. In preparations with DMPC and BE, we observed an increase in ATPase and 
pNPPase activity of PMCA in the presence of increasing concentrations of tubulin. Conversely, in microtubule protein 
preparations (mainly tubulin) supplemented with PMCA, microtubule formation was reduced.  



These findings underscore the importance of the tubulin-PMCA interaction in the regulation of intracellular calcium 
levels, highlighting its potential as a target for therapeutic interventions in conditions associated with calcium 
dysregulation and microtubule formation. 
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Metastasis, the spread of cancer cells from the primary tumor to distant organs, remains a major challenge in cancer 
treatment due to its association with poor prognosis and high mortality rates. Caveolin-1 (CAV1) has been implicated 
in the metabolic reprogramming of cancer cells, particularly by enhancing glycolysis, which supports tumor cell 
survival, migration and metastasis. Brown seaweed (Durvillae incurvata) is a significant source of bioactive 
compounds with antioxidant and anti-glycemic properties, widely consumed in Asia and increasingly in southern Chile. 
This study aims to determine the anti-metastatic properties of extracts from Chilean brown seaweed, focusing on their 
effects on glycolysis and migration in metastatic cancer cell lines (MDA-MB-231 and B16-F10) that either express or 
lack CAV1. The extract was obtained through ultrasound-assisted extraction (USAE) and demonstrated notable 
polyphenol content and antioxidant capacity. Furthermore, in vitro studies revealed that the extract significantly 
reduced the migration of CAV1-expressing cancer cells. Additionally, a reduction in lactate concentration was observed 
in the supernatants of cells expressing CAV1 when treated with the extract. The extract also inhibited CAV1-induced 
glycolysis by decreasing Hexokinase 2 activity, a key enzyme in the glycolytic pathway, without altering protein levels. 
These findings suggest that the Chilean brown seaweed extract holds potential as a natural therapeutic option for 
preventing cancer metastasis. This novel approach targets the metabolism of cancer cells and offers a safer alternative 
to conventional treatments. Funding: ANID FONDECYT Iniciación 11230112. 
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