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SISTAM 2018 Program 

 
 
 
 

SUNDAY, OCTOBER 14TH 
 

 
3:00 pm: Registration opens at the main Lobby 
 
//////////////////////////// 
 
7:00 pm - 8:00 pm:  
Opening Statements by the organizers and Alexandra 
Newton (IUBMB), followed by the Opening Keynote Lecture:  
 
Susan Taylor, University of California, San Diego, USA. 
“Lessons Learned from PKA: From Molecules to Cells” 
 
///////////////////////////// 
 
8:30 pm: Welcome Reception 
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MONDAY, OCTOBER 15TH 

 
 
7:00 am - 9:00 am   Breakfast 
 
/////////////////////////////// 
 
9:00 am - 10:50 am 
Session # 1 
 
9:00 am - 9:45 am  
Speaker # 1:  
Ruud Delwel, Erasmus University Medical Center, Rotterdam, 
The Netherlands.  
“Enhancer defects in acute myeloid leukemia” 
 
9:45 am - 10:30 am  
Speaker # 2:  
Ari Melnick, Weill Cornell Medical College, New York, USA.  
“Mechanism and therapeutic targeting of the CARMA1-
BCL10-MALT signaling complex” 
 
10:30am - 10: 50am 
Firetalks, Round # 1:  
 
/////////////////////////////// 
 
10:50 am - 11:20am  Coffee Break 
 
/////////////////////////////// 
 
11:20 am - 12:45 pm 
Session # 2 
 
11:20 am - 12:05 am  
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Speaker # 3:  
Alejandro Colman Lerner, University of Buenos Aires, Buenos 
Aires, Argentina.  
"Information processing in a cell fate decision system" 
 
12:05 am- 12:25 pm  
Short Talk # 1: 
Daniela Rojo, INGEBI, CONICET Buenos Aires, Argentina. 
“Loss and gain of function single nucleotide mutations 
targeted to the melanocortin 4 receptor gene in mice” 
 
12:25 pm - 12:45 pm 
Short Talk # 2:  
Lilian C Russo, University of São Paulo – SP – Brazil. 
“New Signals in the Control of Genomic Stability: the 
DUSP3-NPM-P53 Axis” 
 
/////////////////////////////// 
 
1:00 pm - 3:00 pm   Lunch  
 
/////////////////////////////// 
 
3:00 pm - 5:10 pm 
Session # 3 
 
3:00 pm - 3:45 pm  
Speaker # 4:  
Ethel Cesarman, Weill Cornell Medical College, New York, USA.  
“Viral pirating of cellular signals leading to cancer” 
 
3:45 pm - 4:05pm  
Short Talk # 3:  
Julian Naipauer, University of Miami Miller School of Medicine, 
Miami, USA. 
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“PDGFRA Defines a Population of Mesenchymal Stem Cell 
Kaposi’s Sarcoma Progenitors by Enabling Oncogenesis in 
an Angiogenic Environment” 
 
4:05 pm – 4:25 pm  
Short Talk # 4:  
Cinthya Tapia, INBIOSUR, Universidad Nacional del Sur-
CONICET 
 “1α,25(OH)2D3 Modulates Inflammation in Endothelial Cells 
Transformed by vGPCR as Part of its Antineoplastic 
Mechanism” 
 
4:25 pm - 5:10pm  
Speaker # 5:  
Robert Clarke, Manchester Breast Centre, Manchester, UK.  
“Roles of stem cells in breast development and cancer 
progression and resistance to therapy” 
 
/////////////////////////////// 
 
5:10 pm - 5:40 pm   Coffee Break 
 
/////////////////////////////// 
 
5:40 pm - 7:55 pm  
Session # 4: 
 
5:40 pm -  6:25 pm  
Speaker # 6:  
Roger Sunahara, University of California, San Diego, USA.  
“Allosterically Regulating G Protein-Coupled Receptors with 
G proteins, Small Molecules and Cations” 
 
6:25 pm - 6:45 pm  
Short Talk # 5:  
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Dana J. Steffen, University of California, San Diego, La Jolla, 
USA. 
“GNAS-PKA Signaling Axis: A Novel Target for Non-
druggable Ras-driven Cancer States” 
 
6:45 pm - 7:30 pm 
Speaker # 7:  
Ricardo Biondi, Instituto de Investigación en Biomedicina de 
Buenos Aires (IBioBA) – CONICET – Partner Institute of the Max 
Planck Society, Argentina. 
“Small compounds and the allosteric communication 
between regulatory sites and the active site in protein 
kinases” 
 
7:30 pm - 7:55pm 
Firetalks Round # 2:  
 
/////////////////////////////// 
 
8:00 pm - 9:15 pm   Dinner  
 
/////////////////////////////// 
 
9:15 pm – onwards  
First Poster Session 
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TUESDAY, OCTOBER 16TH 

 
 
7:00 am - 9:00 am   Breakfast  
 
/////////////////////////////// 
 
9:00 am - 10:30 am 
Session # 5 
 
9:00 am - 9:45 am  
Speaker # 8:  
Karina Yaniv, Weizmann Institute, Rehovot, Israel.  
“Building blood and lymphatic vessels in health and 
disease” 
 
9:45 am - 10:30 am  
Speaker # 9:  
Hellmut Augustin, Deutsches Krebsforschungszentrum, 
Heidelgerg. Germany.  
“Molecular mechanisms of blood vessel maturation” 
 
/////////////////////////////// 
 
10:30 am - 11:00 am  Coffee Break 
 
/////////////////////////////// 
 
11:00 am – onwards  
Meet the Speakers and Recreation I 
 
/////////////////////////////// 
 
1:30 pm - 3:00 pm   Lunch  
3:00 pm - 4:50 pm 
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Session # 6 
 
3:00 pm - 3:45 pm  
Speaker # 10:  
Tracy Handel, University of California, San Diego, USA.  
“What structure tells us about chemokine receptor 
activation and inhibition” 
 
3:45 pm - 4:30 pm  
Speaker # 11:  
Mario Amzel, Johns Hopkins School of Medicine, Baltimore, 
USA.  
“Control of PIP3 levels by PI3Kα and PTEN” 
 
4:30 pm - 4:50 pm  
Short Talk # 6:  
Iris Alejandra García, CIBICI-CONICET. Departamento de 
Bioquímica Clínica. Facultad de Ciencias Químicas, Universidad 
Nacional de Córdoba. Córdoba, Argentina. 
“AKT inhibition impairs PCNA ubiquitylation and triggers 
synthetic lethality in homologous-recombination-deficient 
cells” 
 
/////////////////////////////// 
 
4:50 pm - 5:20 pm   Coffee Break 
 
/////////////////////////////// 
 
5:20 pm - 7:30 pm 
Session # 7 
 
5:20 pm – 6:05 pm  
Speaker # 12:  
Eldad Tzahor, Weizmann Institute, Rehovot, Israel.  
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“Novel signaling mechanisms in heart regeneration” 
 
6:05pm – 6:25pm  
Short Talk # 7:  
M. Sofía Espejo, Facultad de Ciencias Médicas, UNLP-
CONICET, La Plata, Argentina. 
“The activation of the G-protein-coupled estrogen receptor 
(GPER) decreases basal cardiac contractility” 
 
6:25 pm – 7:10 pm  
Speaker # 13: 
Nathan Lawson, University of Massachusetts Medical School, 
Worcester, USA.  
“Genetic and chemical dissection of angiogenic signaling in 
the zebrafish” 
 
7:10pm – 7:30pm  
Short Talk # 8:  
Nadia Arang, University of California, San Diego, La Jolla, CA, 
USA. 
“A Cancer Signaling Toolkit Approach to Identify Drivers of 
Therapy Resistance in Uveal Melanoma, a GNAQ-Driven 
Malignancy” 
 
/////////////////////////////// 
 
8:00 pm - 9:15 pm   Dinner 
 
/////////////////////////////// 
  
9:15 pm – onwards  
Second Poster Session 
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WEDNESDAY, OCTOBER 17TH 

 
 
7:00 am - 8:40 am   Breakfast  
 
/////////////////////////////// 
 
9:00 am - 10:40 am 
Session # 7:  
Young Investigators Special Session 
 
9:00 am - 9:20 pm  
#1 Nathalie Cella, University of São Paulo, São Paulo, Brazil. 
“Molecular Mechanism underlying maspin nuclear 
translocation” 
 
9:20 pm - 9:40 
# 2 Juan Garona, National University of Quilmes, Buenos Aires, 
Argentina. 
“Development and preclinical therapeutic activity of 
vasopressin synthetic analog [V4Q5]dDAVP as a novel 
anticancer agent” 
 
9:40 pm - 10:00 pm  
# 3 Diego Presman, National Institutes of Health, Bethesda, MD, 
USA; IFIBYNE, UBA-CONICET, Universidad de Buenos Aires, 
Facultad de Ciencias Exactas y Naturales, Argentina. 
“Glucocorticoid Receptor Quaternary Structure Drives 
Chromatin Occupancy and Transcriptional Outcome” 
 
10:00 pm - 10:20 pm  
# 4 Santiago Rodriguez-Seguí, IFIBYNE, UBA-CONICET, 
Universidad de Buenos Aires, Facultad de Ciencias Exactas y 
Naturales, Argentina. 
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“Glucocorticoid-receptor molecular mechanisms controlling 
pancreas development and endocrine cell specification” 
 
10:20 pm - 10:40 pm  
# 5 Albana Gattelli, IFIBYNE, UBA-CONICET, Universidad de 
Buenos Aires, Facultad de Ciencias Exactas y Naturales, 
Argentina.  
“RET Receptor Tyrosine Kinase Controls Mouse Mammary 
Gland Remodelling During the The Post-Lactational 
Transition and its Deregulation Increases Cancer Potential” 
 
/////////////////////////////// 
 
10:40 am - 11:10 am   Coffee Break 
 
/////////////////////////////// 
 
11:30 am - 5:00 pm 
Meet the Speakers and Recreation II 
 
/////////////////////////////// 
 
5:30 pm - 8:10 pm 
Session # 8: 
 
5:30 pm - 6:15 pm  
Speaker # 16:  
Alexandra Newton, University of California, San Diego, USA.  
“Reversing the Paradigm: Protein Kinase C as a Tumor 
Suppressor” 
 
6:15pm - 6:35 pm 
Short Talk # 9:  
Damian Berardi, Universidade de São Paulo, Brazil; Yale 
School of Medicine, USA. 
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“Role of cancer-associate Protein Kinase C Iota (PKC) 
mutations in disruption of epithelial cell polarity” 
 
6:35 pm -6:55 pm 
Short Talk # 10:  
María Candelaria Llorens, Universidad Nacional Córdoba. 
CIBICI-CONICET, Argentina.  
“Interplay Between ZEB1 and PKCα in the Regulation of the 
Epithelial-Mesenchymal Transition Program” 
 
6:55 pm -7:15 pm 
Short Talk # 11:  
Maria Celeste Gauron, Facultad de Ciencias Médicas. UNCuyo, 
Mendoza, Argentina. 
“PKCα regulates the autophagic response induced by 
Staphylococcus aureus infection” 
 
/////////////////////////////// 
 
8:15pm - 9:15 pm   Dinner  
 
/////////////////////////////// 
 
9:15 pm – onwards  
Third Poster Session 
 
/////////////////////////////// 
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THURSDAY, OCTOBER 18TH 

 
 

7:00 am - 9:00 am   Breakfast  
 
/////////////////////////////// 
 
9:00 am - 10:30 am 
Session # 8: 
 
9:00 am - 9:45 am 
Speaker # 18:  
Graciela Bocaccio, Fundación instituto Leloir, Buenos Aires, 
Argentina.  
“Membrane-less organelles in translational regulation” 
 
9:45 am - 10:30 am 
Speaker # 14:  
Enrico Gratton, University of California. Irvine. USA.  
“Deciphering molecular paths in the nucleus by 2-
dimensional pair correlation functions” 
 
/////////////////////////////// 
 
10:30 am - 11:00 am  Coffee Break 
 
/////////////////////////////// 
 
11:00 am - 12:45 pm  
Session # 10   
 
11:00 pm - 11:45 pm  
Speaker # 17:  
Guadalupe Sabio, Centro Nacional de Investigaciones 
Cardiovasculares Carlos III, Spain.  
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“Adipose tissue, not only fat” 
11:45 am - 12:05 am 
Short Talk # 13: 
Morena Wiszniewski, CEFYBO, UBA-CONICET, Buenos Aires, 
Argentina. 
“Induction of HO-1 in the Liver of Insulin-Resistant Rats 
Attenuates Oxidative Stress, ER-Stress Activation and 
Apoptosis” 
 
12:05 am - 12:25 am 
Short Talk # 12: 
Nicolás Dalton, IBYME-CONICET, Buenos Aires, Argentina. 
“CtBP1 expression depletion on primary tumor impairs 
development of spontaneous metastases on a prostate 
cancer and metabolic syndrome model” 
 
12:05 am - 12:25 am 
Short Talk # 14: 
Vinícius de Morais Gomes, University of São Paulo, São Paulo, 
Brazil. 
“HSPB1 is a key mediator of prolactin (PRL) inhibition of ER 
stress-induced beta-cell death” 
 
/////////////////////////////// 
 
1:00 pm -3:00 pm    Lunch 
 
/////////////////////////////// 
  
3:00 pm - 4:45 pm  
Session # 11:  
 
3:00 pm - 3:45 pm  
Speaker # 20:  
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Perry Blackshear, NIH Research Triangle Park, North Carolina, 
USA.  
“Possible epistatic interactions among tristetraprolin (TTP) 
family genes in hepatocytes” 
 
3:45 pm - 4:05 pm 
Short Talk # 15:  
Micaela Stedile, IFIBYNE UBA CONICET, Buenos Aires, 
Argentina. 
“Tristetraprolin (TTP) Promotes Survival of Progenitor 
Mammary Epithelial Cells” 
 
4:05 pm - 4:50 pm  
Speaker # 21:  
Jonathan Lamarre, Ontario Veteninary College, Univ. of Guelph, 
Canada.  
“Small RNA pathways in Developmental Signalling” 
 
4:50 pm - 5:10 pm  
Short Talk # 16:  
Martín E García Solá, IFIBYNE UBA CONICET – Buenos Aires 
– Argentina. 
“PolA-Seq: A pipeline for the analysis of mRNA isoforms 
from alternative polyadenylation” 
 
/////////////////////////////// 
 
5:10 pm - 5:40 pm   Coffee Break 
 
/////////////////////////////// 
 
5:40 pm - 6:40 pm 
Keynote Lecture:  
 
Tony Hunter, University of California, San Diego, USA. 
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“New signal transduction targets in cancer therapy” 
 
/////////////////////////////// 
 
6:40 pm:  Closing Remarks 
 
/////////////////////////////// 
 
9:30 pm- onwards 
Traditional Barbecue - ASADO - Jitterbug Dancing and 
Chacarera 
 
 
 

FRIDAY, OCTOBER 19TH 

 
 
7:00 am - 9:00 am  
Farewell Breakfast and Meeting Adjourns 
 
 
/////////////////////////////// 
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ABSTRACTS 
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NEW SIGNAL TRANSDUCTION TARGETS IN CANCER THERAPY 
 

Tony Hunter 
 

Salk Institute, La Jolla, California 92037 

hunter@salk.edu 

 

Pancreatic ductal adenocarcinoma (PDAC) has a dismal prognosis largely due 
to inefficient early detection and drug resistance. The desmoplastic fibrotic 
response and activated pancreatic stellate cells are prominent features of 
PDAC that account for this aggressive biology. Using a systematic proteomic 
investigation of proteins secreted from pancreatic tumor and stromal cells, we 
have found that leukemia inhibitory factor (LIF), an important stem cell factor, 
is a key paracrine factor, secreted predominantly by activated pancreatic 
stellate stromal cells, that acts directly on pancreatic cancer cells to stimulate 
JAK tyrosine kinase mediated STAT3 phosphorylation and activation. 
Blockade of LIF with a neutralizing monoclonal antibody (mAb) and conditional 
Lifr gene deletion both significantly slow tumor progression and augment the 
efficacy of chemotherapy treatment with gemcitabine to prolong survival in the 
KPC PDAC mouse model. The anti-tumor effect of LIF neutralizing antibodies 
is primarily due to their ability to promote cancer cell differentiation and reduce 
the levels of tumor cells with stem cell-like properties slowing tumor growth, 
but not affect tumor initiation. Aberrant production of LIF is unique to 
pancreatic cancer, compared to other cancers, and occurs at early stages, 
correlating with PDAC pathogenesis. LIF levels are strongly elevated in both 
mouse and human pancreatic tumor tissue, and LIF is detectable in serum 
from tumor-bearing mice and human PDAC patients. Collectively, these 
findings uncover a previously unappreciated function of the LIF stem cell 
factor in PDAC tumorigenesis, and suggest that LIF has clinical potential as a 
therapeutic target and biomarker in PDAC.  
Histidine phosphorylation, the so-called “hidden phosphoproteome”, is poorly 
characterized. In order to address this void, we developed mAbs that 
selectively recognize the 1- and 3-isoforms of phosphohistidine (pHis) in 
proteins in a sequence-independent manner. We have used these antibodies 
in proteomic studies to identify pHis-containing proteins in cancer cell lines. 
We have also developed new approaches to identify sites of His 
phosphorylation by MS, enriching pHis-containing tryptic peptides by 
sequential use of HAP binding and elution and immobilized anti-pHis mAbs 
under neutral conditions. This had led to identification of several new His 
phospho-sites. In collaboration with Michael Hall (Biozentrum, Basel), we have 
used proteomic analysis to show that tumor tissue from an mTOR-driven 
hepatocellular carcinoma (HCC) mouse model has reduced levels of the 
LHPP pHis phosphatase and increased levels of the NME1 and NME2 His 

mailto:hunter@salk.edu
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kinases. Consistent with these observations, anti-3-pHis mAb blotting showed 
that the levels of 3-pHis proteins are upregulated in these mouse liver tumors, 
and that the levels of 3-pHis proteins and tumor numbers were reduced by 
virally mediated re-expression of LHPP. Moreover, levels of 3-pHis proteins 
were higher in tumor tissue than normal liver in HCC patients. MS analysis for 
proteins in the mouse liver tumors with increased pHis levels revealed ATP 
citrate lyase (ACLY), a pHis enzyme intermediate that we have also observed 
to be elevated in other tumor types. These studies indicate that the LHPP 
protein-histidine phosphatase serves a tumor suppressor, and suggest that 
deregulated His phosphorylation contributes to hepatocellular carcinogenesis, 
and might be targeted therapeutically. 
 
  



25 
 

LESSONS LEARNED FROM PKA: FROM MOLECULES TO CELLS 
 

Susan S. Taylor 
Departments of Pharmacology and Chemistry/Biochemistry; 9500 Gilman Drive; 

University of California, San Diego; La Jolla, CA 92093-0654. 
staylor@ucsd.edu 

 

 
Twenty-seven years after solving the first protein kinase structure, we are still 
learning much about the fundamental properties that define this large family of 
enzymes that regulate so much of biology, and cAMP-dependent protein 
kinase (PKA), ubiquitous in every mammalian cell, continues to serve as the 
prototypical model for the large protein kinase superfamily. While many 
conserved motifs were identified initially, the role of hydrophobicity was largely 
ignored until we discovered a hydrophobic Regulatory Spine (R-Spine). 
Kinases have evolved to be dynamic and highly regulated molecular switches, 
not efficient catalysts, and the mechanism for the activation of most protein 
kinases is embedded in the assembly of this hydrophobic R-Spine which 
nucleates the assembly ot a dynamic regulatory triad at the kinase active site.  
The PKA catalytic (C) subunit is regulated by a set of four functionally non-
redundant cAMP-binding regulatory (R) subunits that are assembled as 
inactive (R2C2) holoenzymes at discrete sites in the cell, typically as part of a 
macromolecular complex and in close proximity to a specific substrate. To fully 
understand and appreciate allosteric PKA signaling and how dysfunctional 
PKA signaling can lead to disease, it is thus essential to understand not just at 
the structure of the kinase but also the structural and functional differences of 
each holoenzyme as well as the targeted localization of each isoform to 
specific signalosomes within the cell. Unraveling the complexity of cross talk in 
these PKA signaling islands is a major challenge; however, we have an 
extraordinary opportunity now to use disease phenotypes to capture 
intermediate states that can help us to unravel the complexity of these large 
complexes. Understanding the dynamic assembly and regulation of these 
functional units will also require integrative techniques that merge structural, 
computational, biophysical and biochemical information across time scales 
and spatial scales. Obviously many challenges still remain for understanding 
cell signaling through protein phosphorylation. (Funded in part by NIH Grants 
DK54441 and GM34821 and the Michael J. Fox Foundation.) 
  

mailto:staylor@ucsd.edu
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LECTURE 

ABSTRACTS 
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CONTROL OF PIP3 LEVELS BY PI3K AND PTEN 
 

Ignacia Echeverria
a
, Yunlong Liu

a
, Sweta Maheshwari

a
, Mayukh Chakrabarti

a
, Michelle 

Michelle
a
, David Bolduc

b
, Philip Cole

b,c
, Sandra B. Gabelli

a, d, e
, L Mario Amzel

a
 

 
a
Department of Biophysics and Biophysical Chemistry,  Johns Hopkins School of Medicine; 

b
Department of Pharmacology and Molecular Sciences, Johns Hopkins School of Medicine; 

c
Department of Biological Chemistry and Molecular Pharmacology, Harvard Medical School; 

d
Department of Medicine, Johns Hopkins School of Medicine; 

e
Department of Oncology, Johns 

Hopkins School of Medicine 
mamzel@jhmi.edu 

 

The lipid second messenger phosphatidyl inositol 3,4,5- triphosphate (PIP3) signals 
cell proliferation, migration and survival.  The level of PIP3 is controlled by a balance 
between the opposite actions of PI3Kα, a kinase, and PTEN, a phosphatase.  Both 
enzymes are highly mutated in tumors.  Oncogenic mutations have opposite effects 
on the activities of the two proteins: they activate PI3Kα but suppress the activity of 
PTEN.  Both of these effects result in increased levels of PIP3 and provide selective 
advantage to the tumor cells carrying the mutations. 
At least two mechanisms were identified in the activation of PI3Kα: removal of the 
inhibition by the nSH2 domain of the regulatory subunit p85 and increase of the 
interaction of the enzyme with the membrane.  In the case of PTEN, its activity is 
controlled, at least in part, by the phosphorylation of four Ser/Thr residues (380, 382, 
383, 385) in its 52-residue long C-terminal tail.  Using a variety of biochemical and 
biophysical techniques including structure determination and computational 
methods we determined structural and physical chemical details of some of the 
mechanisms controlling the activities of both enzymes.  
  

mailto:mamzel@jhmi.edu
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MOLECULAR MECHANISMS OF BLOOD VESSEL MATURATION 
 

Augustin, Hellmut G.
a,b,c

 and co-workers 
 

a
Vascular Oncology and Metastasis, German Cancer Research Center, Heidelberg (DKFZ-ZMBH 

Alliance); 
b
Vascular Biology and Tumor Angiogenesis, European Center for Angioscience 

(ECAS), Medical Faculty Mannheim, Heidelberg University; 
c
German Cancer Consortium (DKTK) 

Heidelberg, Germany 
augustin@angiogenese.de 

 

The field of angiogenesis research has primarily focused on the mechanisms of 

sprouting angiogenesis. Yet, vascular networks formed by vessel sprouting 

subsequently undergo extensive vascular remodeling to form a functional, 

organotypcially differentiated vasculature. Eventually, the remodeling vasculature 

matures to acquire a quiescent and non-proliferative phenotype. Loss of the resting 

endothelial phenotype is a common denominator of many diseases involving vascular 

dysfunction ranging from atherosclerosis to angiogenesis-related diseases. Vessel 

maturation involves endothelial cell autonomous mechanisms as well as the crosstalk 

with other cells, most notably pericytes. Focussing on Angiopoietin/Tie signaling and 

epigenetic mechanisms, the presentation will review the state-of-the-art in vessel 

maturation research to develop novel pathophysiological concepts of vessel 

maturation and related angiocrine vessel function. 

 
 
  

mailto:augustin@angiogenese.de
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ALLOSTERIC COMMUNICATION BETWEEN REGULATORY SITES AND ACTIVE 
SITES: SMALL MOLECULES MODULATING CONFORMATION AND SUBSTRATE 

SELECTIVITY OF THE PROTEIN KINASE PDK1  

 
Schulze, Jörg 

b
; Leroux, Alejandro E. 

a
;
 
Sacerdoti, Mariana 

a
; Evelyn Süß 

b
; Riley, 

Andrew M
 c
; Potter, Barry V.L.

 c
; Biondi, Ricardo M.

ab
  

 
a 

IBioBA-CONICET, Buenos Aires, Argentina; 
b 

Frankfurt University Hospital, Frankfurt, 
Germany; 

c 
University of Oxford, Oxford, UK 

rbiondi@ibioba-mpsp-conicet.gov.ar 
 

Over the last 20 years we investigated the molecular mechanisms of regulation of a 
large group of kinases, termed AGC kinases (PDK1, PRKs, aPKCs, S6K, SGK, PKB/Akt, 
RSK, etc.), with emphasis on PDK1. PDK1 phosphorylates the activation loop of at 
least 23 other protein kinases from the AGC family. Notably, PDK1 phosphorylates 
some substrates constitutively (PKC isoforms) while other substrates are 
phosphorylated at times after the activation growth factor/PI3-kinase signals 
(PKB/Akt, S6K, SGK, RSK). We identified a regulatory site in the small lobe of PDK1, 
termed “PIF-binding pocket” that participates in the docking interaction of PDK1 with 
a subset of substrates, i.e. S6K, SGK, but not PKB/Akt. In addition, the PIF-pocket of 
PDK1 -and the equivalent PIF-pocket site in other AGC kinases- participates in the 
mechanism of activation and inhibition of these kinases, by phosphorylation or 
interaction with other domains. The binding of synthetic small compounds to the PIF-
pocket can “close” the kinase domain and allosterically “activate” PDK1 in vitro, or 
allosterically affect the ATP-binding site and be allosteric inhibitors of other AGC 
kinases. I will present studies that describe the allosteric process, from the regulatory 
site to the ATP-binding site and how it can be “reversed” by small compounds 
binding to the ATP-binding site. Thus, different compounds binding with high affinity 
to the ATP-binding site can produce different “reverse” allosteric effects on the PIF-
pocket of PDK1, i.e. displace or enhancing docking interactions, and ultimately can 
produce different effects in cell signaling. We now extended the study of the 
allosteric processes in protein kinases outside of the AGC group of protein kinases. It 
is noteworthy that while disrupting protein –protein interactions with small 
compounds is “very challenging”, drugs in development binding to the ATP-binding 
site can be very efficient inhibitors of protein kinase-protein interactions.  
  

mailto:rbiondi@ibioba-mpsp-conicet.gov.ar
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POSSIBLE EPISTATIC INTERACTIONS AMONG 
TRISTETRAPROLIN (TTP) FAMILY GENES IN 

HEPATOCYTES 
 

Perry J. Blackshear
1,2 

 
1
Signal Transduction Laboratory, National Institute of Environmental Health Sciences, 

Research Triangle Park, NC 27709, USA; and the 
2
Departments of Medicine and Biochemistry, Duke University Medical Center, Durham, 

NC 27709, USA 

black009@niehs.nih.gov 

 
Members of the tristetraprolin (TTP) family of proteins promote decay of target 
mRNAs containing specific AU-rich binding sites.  Proteins from this family are 
found in all kingdoms of eukarya, with typical CCCH tandem zinc finger RNA 
binding domains representing the defining characteristic.  Despite similar 
target sequence selectivity and mechanisms of action of the four family 
member proteins expressed in mice, germline knockouts of each have 
resulted in dramatically different phenotypes.  To explore questions 
concerning the physiological specificity and redundancy of these proteins in 
mice, we performed hepatocyte-specific knockouts of the three mouse genes 
expressed in liver, Zfp36, Zfp36l1, and Zfp36l2, singly and together, along with 
single allele replacements of each.  Simultaneous knockout of all three genes 
in hepatocytes was compatible with postnatal life, but resulted in severe 
runting, with portal triad inflammation, elevated serum levels of liver enzymes 
and bile acids, and significant alterations in nearly half the expressed liver 
transcriptome.  In contrast, individual knockouts resulted in normal growth with 
minimal changes in liver histology and serum levels of liver enzymes and bile 
acids.  We examined the effects of single hepatocyte-specific knockouts of the 
three TTP family members on patterns of gene expression, as well as the 
effects of complementing the triple knockout external and molecular 
phenotypes by single allele replacement with each of the three family 
members.  These data demonstrate apparent epistasis among members of 
this gene family in hepatocytes, and raise the possibility of specific actions of 
individual family members in these cells. 
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MEMBRANE-LESS ORGANELLES IN TRANSLATIONAL REGULATION 
 

Boccaccio, Graciela L. 
 

Instituto Leloir; FCEyN-UBA; IIBBA-CONICET   Buenos Aires, Argentina 
gboccaccio@leloir.org.ar 

 

A growing family of highly dynamic cellular bodies collectively termed membrane-
less organelles is emerging in connection with multiple cellular pathways, including 
mRNA regulation. Repressed mRNAs may be stored in processing bodies (PBs), stress 
granules (SGs) or related bodies identified in our laboratory, all them linked to a 
variety of functions as for example the stress response or the translational regulation 
at the post-synapse. The formation and dissolution of PBs, SGs and other RNA 
granules is governed by liquid-liquid phase separation (LLPS) processes and active 
cellular mechanisms including intracellular transport by molecular motors. The 
significance of the formation of these dynamic RNA bodies is still unclear. We found 
that their dissolution allows translational reactivation, however in most cases 
assembly is not strictly required for mRNA silencing. The repressor Smaug forms 
cytosolic bodies in both Drosophila and mammalian cells that we termed S-bodies. 
The S-bodies are highly motile and frequently contact mitochondria. Smaug deletion 
mutants with defective S-body formation affects mitochondrial morphology and 
respiration, suggesting that the S-bodies help the transport and/or the regulation of 
mRNAs encoding mitochondrial enzymes. 
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A number of cancers in humans are directly associated with viral infection; among 
these are cancers that are more common in individuals with HIV infection, including 
lymphoma and Kaposi’s sarcoma (KS).  Two human herpesviruses are associated with 
these malignancies, EBV (HHV-4) and KSHV (HHV-8). A critical challenge facing many 
individuals with these cancers is that vast majority occur in poor resources areas, and 
predominantly in Sub-Saharan Africa (SSA), where both viruses are endemic and HIV 
remains highly epidemic. Kaposi’s sarcoma (KS) is the most common cancer in people 
with AIDS, and among the most common cancers in SSA, and is caused by infection 
by KSHV. Lymphomas are the second most common cancer in people with AIDS, and 
approximately 5% of these are primary effusion lymphomas also caused by KSHV 
infection, and frequently co-infected by EBV co-infection. When herpesvirus-
associated cancers occur in SSA diagnosis is difficult, treatment is inadequate and 
mortality is very high. We have focused our efforts on deepening our understanding 
of the primary mechanisms and molecular pathology of KSHV-mediated oncogenesis 
in relevant experimental models and tissues. These studies have shown that these 
viruses hijack cellular signaling pathways to subvert them, thereby promoting 
survival on the infected cells, preventing cell death, and avoiding immune 
recognition. Some of these signals can be targeted to treat the malignancies 
associated with KSHV and EBV infection. One of the viral oncogenic drivers in KSHV-
associated lymphomas is vFLIP. This is a protein that activates NF-kB by directly 
binding to IKKgamma (NEMO), and inducing expression of a number of cytokines, 
chemokines and anti-apoptotic proteins. We will discuss therapeutic approaches 
based on targeting cellular pathways activated by vFLIP, as well as methods to 
directly inhibit this viral oncoprotein. 
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Dissemination of tumour cells to bone marrow is an early event in breast cancer, 
however these cells may lie dormant in the bone environment for many years prior 
to eventual colonisation. Treatment for bone metastases is not curative, therefore 
new adjuvant therapies preventing disseminated cells from becoming metastatic 
lesions may be an effective therapeutic option to improve clinical outcomes.  
There is evidence that cancer stem cells (CSCs) within breast tumours are the cells 
capable of metastasis, however little is known about which bone marrow derived 
factors support dormant CSC survival and eventual colonisation. Using in vitro culture 
of primary human bone marrow and patient-derived breast cancer cells, and in vivo 
metastasis models of human breast cancer cells implanted into mice, we investigated 
signalling pathways regulating CSC colony formation in bone.  
We demonstrate that the bone microenvironment stimulates breast CSC colony 
formation in 15 patient-derived early breast cancers (EBC) in vitro and in breast 
cancer cells injected into the femoral bone marrow of mice. We identified paracrine 

IL1 as the key cytokine secreted by the bone marrow microenvironment. IL1 
induces autocrine Wnt signalling in breast cancer cells via NFkB signalling to regulate 
CSC colony formation. We demonstrate that inhibiting IL-1β or Wnt signalling 
genetically or by using therapeutic antibodies reverses induction of CSC activity by 
the bone marrow in vitro, and prevents spontaneous bone metastasis in vivo.   
These data indicate that IL-1β/NFkB/Wnt inhibitors will prevent disseminated CSCs 
from forming metastatic colonies in bone, and represent an attractive adjuvant 
therapeutic opportunity in breast cancer. Drugs which target IL-1β (Anakinra and 
Canakinumab) and NFkB (Sulfasalazine) are FDA-approved for other indications, and 
anti-Wnt treatments (LGK974 and Vantictumab) are in clinical trials in cancer, making 
this a viable therapeutic target in breast cancer patients. 
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Cell behavior requires the ability to detect and respond to extracellular signals. We use 
the response to mating pheromone in the budding yeast S. cerevisiae as a model system. I 
will present recent work that addresses two general problems signaling pathways must 
solve: eliciting robust responses despite large variability in cellular components and 
appropriate integration of extracellular and intracellular signals. 
Robustness: The effect of ligands usually depends on the amount of ligand-receptor 
complex. Thus, changes in receptor abundance should have quantitative effects. 
However, the response to pheromone in yeast is robust (unaltered) to variation in the 
abundance of the GPCR receptor, Ste2, responding instead to the fraction of occupied 
receptor.  To learn how fractional occupancy is measured by the cell, we developed a 
mathematical model of GPCR activation, which suggested that the ability to compute 
fractional occupancy depended on the physical interaction between the inhibitory RGS, 
Sst2, and the receptor. I will present here the experimental evidence that supports this 
model and explain how it might apply to other GPCR systems and to signal transduction 
pathways in general. 
Signal integration: The pheromone pathway has an antagonistic relationship with the cell 
cycle. The pathway MAPK (Fus3) arrests the cell cycle by activating a CDK inhibitor. 
Conversely, when cells pass START, the CDK (Cln2-Cdc28) blocks pheromone response by 
phosphorylating the scaffold protein Ste5, which prevents its association with the plasma 
membrane. We found that efficient Cln2-Cdc28 inhibition of Ste5 requires the help of 
Fus3. This is surprising since previous literature suggested that CDK should be able to do 
the blocking by itself.  However, our results thus show that Fus3, which usually serves to 
promote mating, also serves to block mating during the wrong part of the cell cycle. We 
made this discovery thanks to our ability to perform fast single cell measurement of Ste5 
membrane recruitment in a large number of mutant strains. This approach, in 
combination with analyses of Ste5 phosphorylation via gel mobility assays and 
quantitative mass-spectrometry, led us to propose a detailed molecular model that I will 
present here to explain this unexpected MAPK-CDK collaboration. 
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We wish to improve our understanding of the molecular and epigenetic alterations 
that are at the basis of acute myeloid leukemia (AML). Using functional genomics, we 
uncovered that in AML with chromosome 3(q21;q26) aberrations, an enhancer that 
normally drives expression of hematopoietic stem cell gene GATA2, has been 
translocated to the disease gene EVI1 and causes its aberrant expression. 
Importantly, we observed that this enhancer, upon translocation has been changed 
into a so-called ‘super-enhancer’. GATA2 is normally down regulated upon 
differentiation, whereas EVI1 under control of the same is turned on indefinitely. 
Why and how the enhancer has been changed is unclear. These are questions we are 
currently addressing.  At this meeting, I will discuss the aberrant control of another 
critical gene involved in myelopoiesis and in AML. CEBPA, encodes the transcription 
factor C/EBPα, which is indispensable for myeloid development. In Cebpa knock out 
mice no neutrophils are found in bone marrow or blood. Importantly, Cebpa 
expression is not restricted to hematopoietic cells. In fact, Cebpa knock-out mice die 
within 48 hours after birth, due to lung and liver failure. In fact besides lung, liver and 
bone marrow, Cebpa is expressed in multiple other tissues. We reported that in the 
human locus at least 14 distinct putative enhancers are present  near CEBPA and 
predicted to be involved in the expression of the gene in the distinct tissues. We 
hypothesized that different unique enhancer combinations control CEBPA gene 
expression in the distinct tissues. We demonstrate that one single long-distant 
enhancer is essential for CEBPA expression early in myelopoiesis. Deletion of this 
enhancer fully eliminates CEBPA expression in myeloid progenitors, whereas it did 
not affect its expression in other tissues. We predict that changes in enhancer 
activity and function may be essential in cancer formation, in particular in malignant 
myelopoieisis. Defects in CEBPA transcriptional control in AML will be discussed. 
  

mailto:h.delwel@erasmusmc.nl


38 
 

ULTRAFAST NANOCAMERA FOR FLUCTUATION SPECTROSCOPY WITH 
SUPER-RESOLUTION 

 
Gratton, Enrico

a
 and Scipioni, Lorenzo

b
  

 
a
Laboratory for Fluorescence Dynamics, Department of Biomedical Engineering, University of 

California, Irvine  
egratton22@gmail.com 

 

The availability of the Airyscan detector in the Zeiss LSM 880 has made possible the 
development of a new concept in fluctuation correlation spectroscopy using super-
resolution.  The Airyscan unit acquires data simultaneously on 32 detectors arranged 
in a hexagonal array.  Here we describe the use of this detector as a nanocamera 
with frame rate in the range of one million frames per second.  This detector opens 
up the possibility to use fluctuation methods based on time correlation at single 
points or at a number of points simultaneously, as well as methods based on spatial 
correlation in the area covered by the detector.  We developed a Comprehensive 
Correlation Analysis of molecular fluctuations that allows the large number of users 
of the ZEISS LSM 880 to access most of the current fluctuation methods in one single 
acquisition.  Given the frame rate of this detector, millions of frames can be acquired 
in seconds providing a robust statistical basis for fluctuation data.  The analog nature 
of the Zeiss Airy detector requires simple calibrations to obtain the corrected 
correlation functions for single points and for correlations between detectors.  We 
apply the comprehensive analysis to the molecular fluctuations of free GFP diffusing 
in live cells at different subcellular compartments to show that at the nanoscale 
different cell environments can be distinguished by the comprehensive fluctuation 
analysis 
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Most chemokine receptors are G Protein-Coupled Receptors 
(GPCRs), and are best known for their role in controlling cell migration 
in the context of immune system function. They are also implicated in 
many diseases particularly inflammatory diseases as well as cancer 
and HIV, making them important therapeutic targets. Recent structural 
and biophysical studies have revealed that the recognition interface 
between chemokines and receptors is very large and characterized by 
more complex epitopes than previously believed.  In this presentation, 
our current understanding of how chemokines bind and activate their 
receptors will be described, as well mechanisms for inhibiting 
chemokine receptor signaling with orthosteric and allosteric ligands.  
Common and unique features of G protein- -arrestin-
biased receptors will also be described, focusing on CXCR4 (a 

-arrestin-biased, atypical chemokine receptor 3 
(ACKR3) both of which respond to the chemokine CXCL12. 
 
Funded by NIH grants, R01 GM117424 and R01 AI118985. 
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Pre-implantation embryo development is a complex process during which an 
oocyte matures, becomes fertilized and grows to the blastocyst stage. The 
orchestrated changes in signaling and gene expression that underlie 
development can be modeled in vitro using bovine embryos that share many 
features with humans. Our laboratory investigates the roles of small RNA 
pathways in developmental signaling events.  
MicroRNAs are one class of small RNAs that regulate gene expression In 
order to characterize potential roles for specific miRNAs in we examined 
miRNA expression through oocyte maturation and early embryo development. 
Sequencing the “miRNA-ome” at different stages revealed dynamic 
expression that suggested important functional roles, with miR-21, and other 
miRNAs showing significant changes in expression. To further understand the 
signaling pathways behind such changes, we investigated miR-21 expression. 
Levels of the pri-miR-21 transcript increased markedly during this period. 
Cloning of the pri-miR-21 promoter by 5'-3'RACE revealed a highly conserved 
region immediately upstream of the transcription start site and two 
alternatively-spliced variants of pri-miR-21. The promoter contained two 
response elements for STAT3a. Mutation of these sites significantly 
decreased both the intrinsic activity of pri-miR-21 promoter-luciferase 
constructs and the response to leukemia inhibitory factor (LIF) (a STAT3 
activator). Furthermore, treatment with a STAT3 pathway inhibitor markedly 
decreased pri-miR-21 expression while preventing cumulus expansion. These 
studies implicate STAT3 signaling in the dynamic pattern of miR-21 
expression. 
In addition to specific microRNAs, our sequencing studies revealed the 
presence of large numbers of PIWI-interacting RNAs (piRNAs) present during 
oocyte maturation. This corresponded to the expression of 3 different PIWI 
proteins in the same developmental window. Surprisingly, in addition to 
targeting the expected transposable elements, a significant fraction of the 
piRNAs present were complementary to mRNA sequences, suggesting roles 
in mRNA turnover that occurs during the maternal to zygotic transition. 
Overall, these findings suggest important roles for small RNAs in the 
regulation of signaling and gene expression that occur in the early embryo.  
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The circulatory and lymphatic systems play a important roles in providing oxygenated 
blood to the body and draining excess interstitial fluid, respectively.  In the 
circulatory system, blood vessels and the heart comprise a closed loop that serves as 
a conduit for red blood cells and hormones of the endocrine system. By contrast, 
lymphatic vessels are blind-ended and rely on skeletal vessels and valves to promote 
unidirectional flow. Importantly, both blood vascular and lymphatic vessels are 
implicated in a wide range of human diseases. Thus, a better understanding of their 
development is essential.  We utilize the zebrafish as a model system to investigate 
the signaling mechanisms that contribute to the development of the circulatory and 
lymphatic systems.  We have successfully utilized forward, reverse, and chemical 
genetic approaches to gain new insights into signaling pathways that are important 
for development of blood and lymphatic vessels.  In particular, our efforts have 
focused on pathways related to the vascular endothelial growth factor family of 
ligands and receptors, which are essential for blood and lymphatic vessel 
development. An overview of this work, including recent unpublished findings, will 
be presented. 
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Diffuse large B-cell lymphoma (DLBCL) is the most frequent lymphoma, comprising 30-
40% of the non-Hodgkin B-cell lymphomas. Although the 5-year overall survival rate for 
DLBCL is 60-70% using standard-of-care frontline therapy, the patients who do not 
respond do very poorly. In fact, less than 10% of patients will achieve durable remissions 
with secondary therapies. Activated B cell-like (ABC) DLBCLs, which carry mutations in the 
BCR (B-cell receptor) and TLR (Toll-like receptor) signaling pathways, present the highest 
proportion of chemoresistant patients. Therefore, finding new therapies for these group 
of patients remains a high priority. MALT1 is the central component of the 
CARD11/BCL10/MALT1 (CBM) complex, which integrates signals from the BCR and TLR 
pathways leading to canonical and/or noncanonical NF-κB activation. Using both 
structure guided design and biochemical screening technologies, we developed the first 
specific MALT1 inhibitors targeting the paracaspase activity of MALT1 and causing 
irreversible inhibition of this enzyme.  We also developed a pharmacodynamic biomarker 
that can determine the ability of these compounds in living cells, crucial to interpreting 
the effect of these compounds in vitro and in vivo. These compounds were  effective at 
killing ABC-DLBCL in vitro and in vivo in xenograft models.  We performed an shRNA 
screen on MALT1 inhibitor treated cells and observed various BCR or TLR activating 
proteins negatively enriched after MI-2 treatment including CARD11, CD79A and B or 
TLR9 and IRAK1. Negative regulators of these pathways were positively enriched --most 
strikingly TNFAIP3, TNIP1 and FOXO1. Somewhat unexpectedly, mTOR pathway genes 
were also positively enriched after MALTi treatment such as MLST8 and EIF4G2. A 
pathway analysis further yielded positive enrichment of mTOR signaling, regulation of 
eIF4E and the TCA cycle were all positively enriched and negative enrichment for 
glycolysis and the pentose phosphate pathway. This is consistent with an “activated B-cell 
metabolic profile” characterized by increased glucose uptake, aerobic glycolysis and 
pentose phosphate pathway activity.  This finding prompted us to study the effect of 
MALT1 inhibition on mTOR signaling in ABC DLBCL. Using three different MALT1 
inhibitors, we determined that inhibition of the MALT1 proteolytic activity induced 
phosphorylation of p70S6K and S6 in ABC DLBCL cell lines, suggesting that mTOR 
activation could be a protective mechanism.  mTOR inhibitors synergistically enhanced 
MALT1 inhibition effect on ABC DLBCL, which confirms that mTOR activation works as a 
rescue mechanism downstream of MALT1 inhibition. Concomitant treatment of ABC 
DLBCL with MALT1 and mTOR inhibitors would therefore be a favorable strategy to 
prevent resistance. 
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Conventional protein kinase C (PKC) isozymes are reversibly activated by 
binding to the second messengers Ca

2+
 and diacylglycerol, events that break 

autoinhibitory constraints to allow the enzyme to adopt an active, but 
degradation sensitive, conformation.  Additionally, these PKC isozymes are 
constitutively phosphorylated at three priming sites, modifications that are 
necessary to maintain the autoinhibited conformation.  Perturbation of any of 
the mechanisms that control autoinhibition destabilize the protein and result in 
its degradation. It is thus not surprising that mutations that impair 
autoinhibition paradoxically contribute to the plethora of cancer-associated 
mutations that result in loss-of-function.  Yet rare germline mutations that 
enhance the activity of PKC without compromising stability have been 
identified in degenerative diseases.  In Alzheimer's Disease, a mutation in the 

autoinhibitory constraints, and in Spinocerebellar ataxia type 14, mutations in 
the diacylglycerol-
mechanism that evades quality-control dephosphorylation and degradation.  
Understanding the mechanisms of unbalanced PKC signaling has therapeutic 
potential not only for restoring PKC activity, important in cancer, but reducing 
it, important in degenerative disease. 
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Adipose tissue has emerged as an important regulator of whole-body 
metabolism, and its capacity to dissipate energy in the form of heat has 
acquired a special relevance in recent years as potential treatment for 
obesity.  
In fact, adipose tissue is one of the most important contributors to the 
adaptation to obesity, through the regulation of fuel metabolism storage, the 
release of nutrients and, indirectly, through the production of circulating 
adipokines.  
Importantly, this organ shows evident gender disparities in the production of 
these secreted factors. We will discuss how stress activated kinases could 
regulate adipose tissue and liver crosstalk, clarifying a new mechanism 
underlying gender disparity in liver cancer development.  
Moreover, we also discuss about the role of the stress kinases in brown 
adipose tissue activation and browning. We will talk about a new mechanism 
implicated in physiological BAT activation that has potential clinical 
implications for the treatment of obesity and related diseases such as 
diabetes. 
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G protein-coupled receptors (GPCR) are conduits that sense and 
communicate extracellular stimuli and transduce their signals across the 
plasma membrane into intracellular compartments.  These sensors detect 
environmental stimuli such as light, odors and tastes, and serve as the 
receptors for hormones, chemokines and even proteases.  They carefully 
modulate downstream effectors that synthesize or regulate second 
messengers, such as cAMP, inositol phosphates and cations.  Communication 
between receptors and effectors is mediated through the heterotrimeric family 
of G proteins. Recent advances in the structural biology of GPCRs along with 
support from pharmacological and biochemical studies, has helped us to 
understand how hormone binding leads to G protein activation.  We have 
previously described the allosteric relationship between G protein binding and 

2-adrenergic receptor, where G proteins 
potently enhance the affinity of hormone agonists.  Through understanding the 
structural basis of this cooperativity we now provide a rational foundation for 
the efficacy of allosteric modulators, including the identification of some novel 
allosteric modulators using structure-based approaches. Furthermore, we 
have been keenly interested in two additional binding sites on GPCRs: a novel 

2-
adrenergic receptor, as well as a site that is not yet resolved but binds divalent 
cations.  Here, divalent cations such as Mg

2+
 and Ca

2+
 help to stabilize the 

agonist and G protein-bound active conformation, in contrast to the effect of 
monovalent cation Na

+
, which stabilizes the inactive conformation of many 

GPCRs. These data highlight the complex nature of the cooperativity existing 
between cations, small molecules and G proteins in stabilizing specific GPCR 
conformations and illustrates the significance to drug discovery and 
development. 
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The Tzahor team focuses on novel mechanisms of cardiac regeneration and repair 
following injury, a major challenge in current biomedical research. The lab combines 
novel approaches to study cardiac regeneration in mammals. We are investigating 
the role of NRG1-ErbB2 signaling pathway in cardiac regeneration after revealing that 
ErbB2 is both necessary and sufficient to promote cardiac regeneration in adult mice 
(D’Uva et al., NCB 2015). We also focus on the cardiac microenvironment as a mean 
to enhance the regenerative potential of the heart. We manipulate both biophysical 
properties of the cardiac microenvironment (e.g., matrix rigidity) as well its 
biochemical entities in search for conditions that facilitate cardiac repair 
mechanisms. Our results demonstrate that cardiomyocytes grown on soft matrices 
(Yahalom et al., eLIFE 2015), as well as those grown in the presence of ‘young’ 
cardiac ECM-derived particles, proliferate more extensively, suggesting an essential 
role for the microenvironment in the control of cardiomyocyte proliferation. We 
revealed that the proteoglycan, Agrin can serve as an inducer of mammalian heart 
regeneration, with a great therapeutic potential for the treatment of ischemic heart 
disease (Bassat et al., Nature 2017). Current studies examine the therapeutic effects 
of Agrin, whose administration into injured heart of pigs elicits a significant 
regenerative response. These findings have significant implications for improving 
current strategies to treat heart disease in human. 
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How cells acquire their fate is a fundamental question in developmental and 
regenerative biology. Multipotent progenitors undergo gradual cell fate restriction in 
response to cues from the microenvironment, the nature of which is far from being 
clear. Arterial, venous and lymphatic endothelial cells (ECs) represent differentiated 
cells, which arise from multipotent progenitors called angioblasts. Additionally, ECs 
generate organ-specific vessels displaying specific features that enable them to fulfill 
distinct functions. Our previous work provided a detailed characterization of the 
molecular and cellular mechanisms controlling the early specification of lymphatic 
(Nicenboim, Nature 2015) and organ-specific ECs (Hen, Development 2015; Gibbs-
Bar, ATVB 2016).  
Here, we investigate the mechanisms of vascular sprouting in the live zebrafish 
embryo and show that cell cycle regulation plays a central role in this process. We 
find that p53 and the CDK inhibitors p27 and p21 are expressed in ECs at the onset of 
lympho-venous sprouting, and that chemical cell cycle arrest leads to abnormal 
lymphatic and venous cell migration, and impaired lymphatic differentiation.  
We also investigated the mechanisms underlying the formation of the brain 
vasculature. Proper brain function relies on a tightly controlled microenvironment, 
which is actively maintained by specialized ECs of the blood brain barrier (BBB). We 
have recently generated zebrafish carrying mutations in different members of the 
scavenger receptor family. Some of these mutants display defective cerebral 
angiogenesis, including excess proliferation and hyperbranching of the head vessels, 
as well as cranial hemorrhage, highlighting an unexpected role for these receptors in 
the establishment and functionality of the brain vasculature and the BBB. As a whole 
our results provide new insights into the different processes underlying the 
formation of different vascular networks during embryonic development. 
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Cella, Nathalie
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Maspin (SERPINB5) is a tumor suppressor gene with pleiotropic biological activities, 
including regulation of cell proliferation, death, adhesion, migration, gene expression 
and oxidative stress response. The molecular mechanism underlying maspin function 
is poorly understood. Several studies suggest that subcellular localization plays an 
essential role on maspin biological function and tumor suppression activity. Nuclear 
maspin has been associated with a good prognostic, whereas nucleocytoplasmic 
localization correlates with tumor progression. The objectives of this study are to 
investigate the signaling pathways and the transport machinery regulating maspin 
nuclear translocation. In MCF-10A cells, maspin nuclear localization is regulated by 
the epidermal growth factor receptor (EGFR) pathway and cell-cell contact. This 
process is mediated by the PI3K/AKT pathways and STAT3. Regarding nuclear traffic, 
we observed that maspin reaches the nucleus via passive and active mechanisms. 
Using a nuclear localization signal (NLS) prediction software, we identified a 28 amino 
acid peptide containing a PY-NLS motif in maspin sequence, which we named 
“maspin-NLS”. In order to investigate if this peptide is able to mediate nuclear 
transport, maspin-NLS and full-length maspin (maspin-FL) were fused to 5GFPs, 
rendering the construct too large to enter the nucleus passively. Unexpectedly, 
maspin-NLS, but not maspin-FL, drives the chimeric protein to the nucleus. 
Dominant-negative Ran-GTPase mutants RanQ69L or RanT24N, as well as the M9M 
peptide (a Kapβ2/transportin-1 inhibitor), suppress 5GFP-maspin-NLS nuclear 
localization. Because maspin-NLS is buried in the folded protein, we hypothesize that 
upon stimuli (EGFR signaling and cell-cell contact?), maspin undergoes a 
conformational change. Once exposed,  maspin-NLS would be available to interact 
with transportin-1 and translocate to the nucleus.  
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P2.-DEVELOPMENT AND PRECLINICAL THERAPEUTIC ACTIVITY OF 
VASOPRESSIN SYNTHETIC ANALOG [V4Q5]dDAVP AS A NOVEL 

ANTICANCER AGENT 
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Since its discovery, endogenous hormone arginine vasopressin (AVP) was subjected 
to several modifications with the aim of obtaining novel synthetic derivatives with 
increased potency and selectivity for different biomedical applications. Desmopressin 
(dDAVP) is a 1

st
 generation synthetic analog of AVP with hemostatic and 

antimetastatic activity. dDAVP acts as a selective agonist of the arginine vasopressin 
type 2 receptor (AVPR2) present in microvascular endothelium and cancer cells. 
Considering its selective effects on AVPR2-expressing malignant and vascular tissue, 
and interesting antitumor activity, dDAVP was used as a lead compound for the 
development of novel peptide analogs with enhanced anticancer efficacy. After 
conducting different structure-activity relationship studies to determine key 
aminoacidic positions for its antitumor activity against AVPR2-expressing malignant 
cells, dDAVP was rationally modified and a wide panel of synthetic analogs with 
different sequence and structural modifications was assessed. As a result of this 
structure-based drug derivatization novel AVP analog [V

4
Q

5
]dDAVP (1-deamino-4-

valine-5-glutamine-8-D-arginine vasopressin) was selected as the most active 
candidate and further developed. [V

4
Q

5
]dDAVP was evaluated in highly aggressive 

and metastatic cancer preclinical models deploying enhanced cytostatic, 
antimetastatic and angiostatic effects in comparison to parental peptide dDAVP. In 
addition, novel compound demonstrated good tolerability as evaluated in several 
acute and subacute toxicological studies, and cooperative therapeutic effects after 
combination with standard-of-care chemotherapy. In summary, due to its ability to 
inhibit growth and tumor-associated angiogenesis, as well as impairing progression 
of metastatic disease, AVP analogs such as novel [V

4
Q

5
]dDAVP are promising 

compounds for further development as coadjuvant agents for the management of 
advanced or recurrent cancers. 
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P3.-RET RECEPTOR TYROSINE KINASE CONTROLS MOUSE MAMMARY 
GLAND REMODELLING DURING THE POST-LACTATIONAL TRANSITION 

AND ITS DEREGULATION INCREASES CANCER POTENTIAL 
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Loss of normal development is a hallmark of cancer. Thus, understanding the 
mechanisms of tissue-specific developmental regulation and the changes that occur 
during tumorigenesis may provide insights of both diagnostic and therapeutic 
importance. In breast cancer, several members of the receptor tyrosine kinases (RTK) 
family that are well known to promote aggressive breast cancers also have roles in 
normal breast. We found that endogenous Ret, a RTK member, is highly expressed in 
the mouse glands during transition to involution, a well know stage that drives 
cancer progression. Involution is the period with high inflammation which returns the 
lactating mammary gland to a quiescent state after weaning. Recently, using a 
doxycycline-inducible transgenic mouse model (Ret/MTB) we determined that 
chronic expression of Ret is oncogenic in the mammary epithelium. Ret is 
overexpressed in about 40% of human breast tumors. However, the stage of 
development at which Ret expression results in increase mammary tumor incidence 
has not been identified. To address this, we used the Ret/MTB system, to 
conditionally overexpress Ret during discrete periods of mammary gland 
development. We found that Ret is required for efficient transition to involution. We 
determined that the induction of Ret in Ret/MTB females promotes the expression of 
factors that drives involution, including Stat3 activation and specific inflammatory 
molecules identified by cytokine arrays. RNA-seq data in Ret-overexpressing glands is 
supporting these findings, which were confirmed by several techniques. In addition, 
sustained expression of Ret during post-lactation enhances cancer potential showing 
an increase in pre-neoplastic lesions, defective milk recycling and disrupting Stat3 
signaling. These results demonstrate that Ret is essential for mammary gland post-
lactational transition and its deregulation increases cancer potential. 
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P4.-GLUCOCORTICOID RECEPTOR QUATERNARY STRUCTURE DRIVES 
CHROMATIN OCCUPANCY AND TRANSCRIPTIONAL OUTCOME 
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The multimeric structure adopted by transcription factor complexes at their genomic 
sites of interaction is a longstanding problem in transcription biology. Information 
bearing on this question is often inferred from indirect data sources. Most 
transcription factors, including nuclear receptors, are widely modeled as binding 
regulatory elements as monomers, homodimers, or heterodimers. In particular, 
glucocorticoid receptor (GR)’s dimeric/monomeric status is widely believed to drive 
pharmacological output of synthetic glucocorticoids.  Recent findings using 
quantitative fluorescence microscopy techniques in live cells show that the GR likely 
forms tetramers on enhancers during gene activation. These results suggest that 
higher oligomerization states are important for the gene regulatory responses of GR. 
To unveil the relationship between GR’s oligomerization and transcriptional 
outcome, we developed a GR null cell system to study how wild type GR and three 
different receptor mutants with unique quaternary structure characteristics bind 
chromatin and affect transcription at the genomic level. Our results indicate that GR 
must form dimers to bind even pre-accessible chromatin. The GRtetra, shown to 
mimic the DNA bound conformation of wild type receptor and form tetramers 
throughout the nucleus in live cells, acts as a super receptor by binding glucocorticoid 
response elements not accessible to wild type receptor, yet shared in numerous 
other cell types. GRtetra both induces and, more importantly, represses more genes 
in response to hormone.  These results argue that a common mode of GR binding via 
higher order structures drives both the activating and repressive actions of 
glucocorticoids. This has important implications for the therapeutic uses of steroid 
hormones and the goal of finding selective anti-inflammatory drugs that do not 
create unwanted side-effects. 
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P5.-Glucocorticoid-receptor molecular mechanisms controlling 
pancreas development and endocrine cell specification 
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The in vitro production of functional β cells for transplantation in type 1 diabetic 
patients is a long-standing goal to achieve, which would allow the suppression of 
insulin administration. Current differentiation protocols to derive β cells from human 
pluripotent stem cells (hPSCs) artificially mimic the cell signaling events that occur 
during fetal development, and involve manipulation of signaling pathways that are 
known to play key and stage-specific roles during pancreas growth and 
differentiation. Thus, gaining insights into the mechanisms by which novel pathways 
control this process might significantly impact this field of research. Previous studies 
have shown that the glucocorticoid receptor (GR) signaling pathway plays an 
important role in the generation of an appropriate number of β cells to accomplish 
an accurate glycemic control in adults, although the underlying molecular 
mechanisms still remain largely unexplored. We have previously reported the 
construction of genomic cis regulatory maps in human pancreatic islets and in the 
human embryonic pancreas based on ChIP-seq and RNA-seq experiments. In the 
latter case we used human pancreatic buds that were dissected from 6-7 wpc 
embryos and cells from a matched differentiation stage that were in vitro derived 
from hPSCs. 
Our analyses led to the discovery that TEAD and YAP are important gene expression 
regulators that in the embryonic pancreas are in charge of maintaining the 
pancreatic multipotent progenitor cell (MPC) phenotype. Further analysis of this 
resource shows that a subset of the genes that are highly expressed in MPCs could be 
downregulated upon activation of the GR pathway. Using in vitro mouse and human 
models of pancreas development, our current efforts are focused in understanding 
how glucocorticoids affect the gene expression program in pancreatic progenitor 
cells at different developmental stages. 
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P6.-A CANCER SIGNALING TOOLKIT APPROACH TO IDENTIFY DRIVERS 
OF THERAPY RESISTANCE IN UVEAL MELANOMA, A GNAQ-DRIVEN 

MALIGNANCY 
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Uveal melanoma (UM) is the leading primary cancer of the eye in adults, affecting 
2,500 adults in the US every year. Most cancer types are driven by hundreds of 
mutations scattered across several pathways. Strikingly, genetic analysis of UM has 
revealed that a majority of cases are caused by very few mutations in proteins 
exclusively within the GNAQ pathway. Despite the well-characterized genomic 
landscape, identification of clinically efficacious targets have proven to be a 
challenge. The bulk of efforts have focused on inhibition of the MAPK pathway; 
however despite initial responses, clinical trials have demonstrated poor long-term 
responses to pharmacological inhibitors, including Selumetinib, an inhibitor of MEK, 
with no survival benefit. These challenges have led to a large therapeutic gap for UM 
patients and highlight an urgent need for discovery of clinical agents that may treat 
and improve patient outcomes. Towards this end, we have applied a recently 
described Cancer Signaling Toolkit approach, which employs a library of pathway 
activating mutants to identify signaling networks that may mediate drug resistance in 
UM after treatment with Selumetinib. We have screened nearly 100 signaling 
mutants in UM cells and preliminary results have identified a subset of proteins 
conferring resistance to MEK inhibition, including those controlling the RAS-MAPK 
and PI3K pathways. We are currently validating the function of these proteins, and 
emerging results will be presented.  
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P7.-ROLE OF CANCER-ASSOCIATE PROTEIN KINASE C IOTA (PKC) 
MUTATIONS IN DISRUPTION OF EPITHELIAL CELL POLARITY 
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Loss of epithelial cell polarity is a hallmark of carcinogenesis. Evolutionarily, atypical 
Protein Kinase Cs (aPKCs) have a conserved function in the regulation of cell polarity. 

aPKC iota (PKC) is expressed in a number of tissues and has been reported to be 
upregulated in several types of cancers. Conversely, loss of kinase activity in the PKC 
family, including in aPKCs, is also proposed to be a mechanism for tumorigenesis and 

tumor progression. Here, we systematically evaluated cancer-associate human PKC 
mutations for their function in epithelial cell polarity. Using a first-pass bioinformatics 
approach (Combined Annotation-Dependent Depletion analyses and PHRED-score 

estimate) we ordered the 8775 identified cancer-associated mutations in PKC listed 
in The Cancer Genome Atlas (TCGA) and selected those mutations with ≤1% 
probability of occurring by chance alone. Amongst these, we chose mutations within 

the structurally important C- and R-spine and shield residues of PKC based on 
predictive modeling of this kinase. This analysis identified 7 cancer-associated 

mutations in 6 PKC residues (I332L; I332T; L340I; L386M; D378N; D396E; G398C). 
Given the critical role of this kinase in polarity and the association of loss of polarity 
with tumorigenesis/cancer progression, we tested these cancer-associated mutations 
in assays designed to test their effect on cell polarity (MDCK matrigel 3D spheroid 
assay and Ca

2+ 
switch assay). These mutants were also screened in a panel of assays 

for kinase activity (Lanthscreen
®
 TR-FRET kinase assay) and known protein-protein 

interactions (IP-western protein-protein interaction assays with known binding-
partners PARD3, LLGL1 and PARD6). Of the 7 mutations, only the D396E and D378N 
mutations disrupted cell polarity, leading to no lumen formation. Furthermore, only 
D378N and D396E cancer-
None of the mutations were associated with loss of protein-protein interactions 

between PKC and PARD3, LLGL1 or PARD6. In fact, D396E and D396N appeared to 
have slightly increased PARD3 and LLGL1 binding, while G398C had enhanced 
interactions with LLGL1. Our results demonstrate that cancer-associated mutations in 
aPKC that disrupts epithelial cell polarity are characterized by the loss of its kinase 
activity. 
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About 20 % of prostate cancer (PCa) cases will progress to metastatic disease, and at 
this stage, it turns out incurable due to a lack of therapies. Hence, the need to 
identify new actionable targets is crucial. Metabolic syndrome (MeS) is a disorder 
that increases PCa risk and aggressiveness. C-terminal Binding Protein (CtBP1) is a 
transcriptional corepressor that is activated by NADH binding, and we previously 
determined that it is a novel molecular link for PCa and MeS. We found that CtBP1 
diminished cell adhesion, repressed epithelial marker CDH1 and induced 
mesenchymal marker VIM. The aim of this work was to investigate MeS/CtBP1 
impact over PCa progression from in situ prostate carcinoma to metastases. RNA 
isolated from xenografts generated on MeS mice from CtBP1 depleted PC3 cells 
(PC3.shCtBP1) or control (PC3.PGIPZ) was hybridized to a miRNA expression 
microarray (Affymetrix). We identified a list of 11 miRNAs regulated by CtBP1 
relevant to PCa progression. To investigate CtBP1 role in spontaneous PCa 
metastasis, NOD scid gamma (NSG) mice were fed with control or high fat diets 
during 12 weeks to induce MeS. Then PC3.shCtBP1 or PC3.PGIPZ cells were injected 
s.c. on MeS and control animals. No significant differences in body weight between 
treatments was observed; however 30 days after cell inoculation all mice showed 
20% weight loss. Mice were sacrificed and tumors, lungs and livers were collected for 
further analysis. Using human specific GAPDH primers and RT-qPCR, we found that 
CtBP1 depletion decrease lung metastases in the MeS group. H&E staining from lung 
sections showed the lowest number and size of metastatic foci in CtBP1 depleted 
xenografts generated on MeS mice. We also detected circulating miRNA levels on 
mice and PCa patient serum samples with or without MeS identifying many 
candidates for further analysis as biomarkers of PCa/MeS. Our study uncovers for the 
first time the role of CtBP1 in PCa progression and its molecular targets in MeS. 
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Maintaining high islet cell viability in vitro has been shown to correlate with 
increased outcome of pancreatic islet transplantation. We have recently reported 
that PRL inhibits apoptosis triggered by pro-inflammatory cytokines in beta cells and 
that process depends on the presence of HSPB1. During type 1 diabetes (DM1) 
development, beta cells undergo ER stress, inducing cell death via activation of the 
Unfolded Protein Response (UPR) signaling pathway. Since there are no molecular 
mechanisms describing the role HSPB1 in PRL-induced inhibition of ER stress-
mediated beta-cell death, we set out to study the role of HSPB1 in PRL modulation of 
UPR in beta-cells. For this purpose, wild type or HSPB1 silenced Min6 cells were 
treated with cytokines, ER stressors or proteasome inhibitors, in the presence or 
absence of PRL and submitted to cell viability assays. Activation levels of protein 
members of the three main UPR pathways were investigated by western blotting. ER 
stressors-induced beta-cell death was inhibited by PRL (p<0.05).  This pro-survival 
effect is dependent on HSPB1, since its lack completely abrogated the cytoprotective 
effects induced by the hormone. Kinetic experiments showed that PRL is able to 
anticipate the UPR elicited by cytokines or ER stressors treatment, which led to a 
decrease in CHOP levels, indicating less ER stress-induced apoptosis.  This effect was 
lost in the HSPB1 silenced cells. Proteasomal inhibition was able to block PRL-induced 
cytoprotection against ER stressors even in wild type cells. This study demonstrated 
that HSPB1 is essential for PRL inhibition of ER stress-induced beta cell apoptosis by 
mediating the UPR anticipation and increasing proteasomal protein degradation. 
Collectively, our data extend the knowledge involved in the molecular mechanisms of 
HSPB1 action and contribute to generate strategies leading to an increase on beta 
cell viability and thus to an optimization of islet transplantation success rate. 

Support: FAPESP, CAPES, CNPq. 
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P10.-THE ACTIVATION OF THE G-PROTEIN-COUPLED ESTROGEN 
RECEPTOR (GPER) DECREASES BASAL CARDIAC CONTRACTILITY  
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Over the past decade rapid effects of estrogens transduced by GPER have been 
discovered. Recently, this non-genomic signaling mechanism has been involved in 
cardioprotection through GPER activation by G1 (selective agonist). On the other 
hand, 17-beta-estradiol (E2) leads to rapid and transient activation of different 
intracellular signaling pathways like Ca

2+
 mobilization. In cardiac myocytes the Ca

2+
 

management at the cytosol is critical for its contractile function.  
The project aims to reveal the role of GPER in basal cardiac contractility. 
Rat ventricular cardiac myocytes incubated with Fura2-AM dye were used to perform 
Ca

2+
 and contractile measurements in the Ionoptix System. Ca

2+
 influx through L-type 

calcium channel (ICaL) was assessed by the patch-clamp technique. 
The stimulation of GPER by G1 (1 μM) generated a negative inotropism in cardiac 
myocytes (% Sarcomere Length (SL), Control: 14.45±1.00, G1: 7.61±1.50, n=9, 
p<0.05). The amplitude of Ca

2+
 transient suffered the same negative effect (Arbitrary 

Units of Fluorescence (AUF), Control: 0.42 ± 0.05, G1: 0.36 ± 0.05, n=12, p<0.05) 
without changes in the diastolic Ca

2+
 or in the sarcoplasmic reticulum Ca

2+
 content. 

Consistently with the negative contractile effect, G1 significantly decreased ICaL 
(pA/pF at 0 mV, Control: 5.68±0.79, G1: 4.37±0.51, n=8, p<0.05). E2 (100 nM) 
produced the same rapid effects on contractility (% SL Control: 7.40±1.55, 
E2:4.32±1.51, n=9, p<0.05), calcium transient (AUF, Control: 0.41± .09, E2: 0.28±0.06, 
n=9, p<0.05) and ICaL (pA/pF at 0 mV, Control: 3.96±0.43, E2: 3.10±0.36, n=11, p 
<0.05). Interestingly, G36 (GPER antagonist) blocked the contractile and calcium 
effects observed with E2. 
The data suggest that a stimulation of cardiac GPER (G1 or E2) decreases basal 
cardiac contractility through the inhibition of the inward Ca

2+
 current and the 

concomitant decrease of the Ca
2+

 transient amplitude. This mechanism could explain, 
at least in part, the negative inotropism evoked by estrogens. 
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Translesion DNA Synthesis (TLS) and homologous recombination (HR) cooperate 
during S-phase to ensure the completion of DNA duplication in the presence of DNA 
damage. While TLS promotes DNA damage bypass to avoid replication stalling, HR 
acts as a safeguard mechanism that restores stalled/collapsed replication forks in an 
error-free manner. Thus, the inhibition of TLS becomes a promising point for 
therapeutic intervention in HR-deficient cancers, where TLS impairment might trigger 
synthetic lethality (SL) during S-phase. The main limitation to test this hypothesis is 
the current lack of selective pharmacological inhibitors of TLS.  To this end, herein we 
developed a miniaturized screening assay to identify inhibitors of PCNA 
ubiquitylation, a key post-translational modification required for efficient TLS 
activation. After screening a library of 627 kinase inhibitors, we found that targeting 
the pro-survival kinase AKT leads to a strong impairment of PCNA ubiquitylation. We 
confirmed that AKT inhibition also blocks the recruitment of TLS polymerases to sites 
of DNA damage and impairs DNA replication forks processivity after UV irradiation, 
leading to increased DNA replication stress and cell death. Remarkably, when we 
evaluated the differential survival of isogenic HR-proficient vs HR-deficient cells, we 
found that the combination of UV irradiation and AKT inhibition leads to robust SL-
induction in HR-deficient cells.  We link this phenotype to AKT ability to inhibit PCNA 
ubiquitylation, since the targeted knockdown of PCNA E3-ligase RAD18 recapitulates 
the observed SL-induction. Collectively, this work identifies AKT as a novel regulator 
of PCNA ubiquitylation and provides the proof-of-concept of inhibiting TLS as a 
therapeutic approach to selectively kill HR-deficient cells submitted to replication 
stress.  
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More than half of human genes contain alternative polyadenylation (pA) sites, which 
allow the creation of various 3' untranslated regions (3'UTRs). Alternative pA sites 
can be localized in internal introns or exons, allowing the formation of different 
protein isoforms, or they may be localized in the 3'UTR resulting in transcripts with 
variable 3' UTRs encoding the same protein. It has been reported that cancer cells 
often express significant increased number of mRNA isoforms with shorter 3'UTRs 
than differentiated non transformed cells. It is also known than higher gene 
expression is tightly linked to cellular proliferation and short 3'UTR isoforms are more 
abundant in proliferating cells. Here, we report a pipeline named PolA-Seq to analyze 
the differential expression of genes than present alternative pA sites based on RNA-
seq data. This new tool allows the use of transcriptomic public and private data for 
searching specific mRNA isoforms. The pipeline consists in the implementation of 
STAR, R/Bioconductor and deeptools packages, for data analysis and visualization. 
This pipeline allowed us to identify different 3'UTRs of previously non-reported genes 
with alternative polyadenylation based on RNA-Seq data. From an annotated 
genome, PolA-seq uses the DaPars algorithm to infer both the presence of de novo 
proximal PAS and the dynamics of the differential use of PAS between two 
conditions. With this new tool we seek to analyze different isoforms of mRNA 
involved in the development of mammary tumors and in differented stages of 
normal mammary cells. PolA-Seq was employed to compare gene expression data 
from mammary tumors and their normal counterparts. We identified a increased 
number of short 3'UTRs of the mRNA in the tumors cells. PolA-seq is shown to be a 
useful tool for the analysis of alternative polyadenylation from RNA-Seq. In addition, 
preliminary data allowed us to verify this pattern in other relevant genes with 
alternative pA sites. 
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Autophagy is a degradative cellular process in response to stress or infection with 
pathogens. Some pathogens, including the microorganism Staphylococcus aureus, 
modify the autophagic pathway in order to survive and replicate in the host cell. Here 
we studied how the Ser/Thr protein kinase, protein kinase C alpha (PKCα) regulates 
autophagy induced by S. aureus. We show that infection of CHO-K1 cells with this 
pathogen leads to the association of PKCα with S. aureus-containing phagosomes, 
resulting in reduced recruitment of the autophagic protein LC3 and, in turn, the 
intracellular replication of the bacteria.  This recruitment to phagosomes depends on 
α-hemolysin, a toxin sectreted by S. aureus, as a bacterial strain deficient in α-
hemolysin loses the ability to cause PKCα recruitment.  In contrast, recruitment to 
phagosomal membranes does not depend on functional cellular autophagy, as PKCα 
binds to phagosomes in S. aureus-infected MEFs lacking Atg5, a protein required for 
the initial steps of the autophagic pathway. Nor does it require generation of 
diacylglycerol as treatment of cells with U73122 or 1-butanol, to deplete 
diacylglycerol, does not inhibit PKCα binding to phagosomes. To assess whether PKC 
is activated following S. aureus infection, we took advantage of a genetically-encoded 
biosensor, C kinase activity reporter (CKAR): treatment of cells with S. aureus culture 
supernatant resulted in the reversible activation of PKC, revealing that the secreted 
toxins were sufficient to activate the kinase. Finally, we determined that infection 
with S. aureus results in lower LC3II levels, and at the same time, an increase in LC3 
phosphorylation levels, in cells overexpressing PKCα compared to control cells. Taken 
together, our results demonstrate that PKCα inhibits the autophagic response 
induced by S. aureus, providing a mechanism to suppress bacterial replication.  
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The Epithelial-Mesenchymal Transition (EMT) is an essential program of 
embryogenesis and tumor progression, which is tightly regulated by the transcription 
factor ZEB1. The aim of this work was to explore the signaling pathways that regulate 
ZEB1 levels and functionality, and how this regulation impacts on the dynamics of the 
EMT in cancer cells. Our preliminary in silico studies revealed a plethora of potential 
phosphorylation sites for several kinases. This led us to generate deletions mutants 
of ZEB1 to find the smaller variant that recapitulates the EMT phenotype of full 
length ZEB1 (nZEB1). Intriguingly, we found that nZEB1 is enriched in PKC-specific 
sites and a substrate of p-PKC antibodies in cell extracts, thus suggesting an 
unforeseen regulatory role of PKC kinases on ZEB1 biology. Our initial experiments 
showed that nZEB1 levels are actively reduced when cells are treated with the 
pharmacological inhibitors of PKCs GF109203X and Gö69761. To study the 
penetrance of this phenotype with full length ZEB1, we investigated the levels of 
three well-known PKCs paralogs (α, δ and ε), ZEB1 and EMT makers in a group of 9 
breast cancer cell lines. Strikingly, we found that PKCα and ZEB1 had a significant 
positive correlation, being both proteins overexpressed in cell lines with more 
aggressive phenotypes. To determine if PKCα inhibition triggers the downregulation 
of endogenous ZEB1 levels, we performed experiments using siRNAs, shRNAs and 
pharmacological inhibitors in MDA-MB231 cells. We observed a systematic decrease 
of ZEB1 levels after PKCα inhibition, which was followed by the increased expression 
of the EMT marker E-cadherine. In line with this finding, these cells depicted a strong 
decrease in the migration ability and invasiveness in Matrigel. 
Conclusion: We demonstrated for the first time that the PKCα signal transduction 
pathway regulates the biological function of ZEB1, defining a novel regulatory axis of 
the EMT program in breast cancer cell lines. 
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Kaposi’s sarcoma (KS) is an AIDS-defining cancer caused by Kaposi's sarcoma 
herpesvirus (KSHV). Pending questions on KS are its cellular ontology and the 
molecular mechanisms of viral oncogenesis. Since we identified PDGFRA as a 
predominant oncogenic signaling triggered by KSHV in KS, and PDGFRA is a key 
phenotypic and functional mesenchymal stem cell (MSC) marker, we tested KSHV 
infection of PDGFRA+ve and PDGFRA-ve MSCs.  We found an upregulation of the 
KSHV oncogenic lytic program leading to tumorigenicity; only when PDGFRA+ve 
MSCs were grown in a pro-angiogenic/vasculogenic environment (EPC-media). 
RNAseq and ChIP-seq analysis showed that KSHV-infected MSCs in EPC-media display 
a de-repressed KSHV epigenome that allows for expression of oncogenic KSHV lytic 
genes. We used KSHV lytic induction with an HDAC inhibitor (SAHA/Vorinostat) to 
mimic KSHV in vivo lytic switch. KSHV-infected MSCs grown in MSC media, which are 
not tumorigenic massively-upregulated KSHV lytic genes, stopped proliferating and 
showed senescence features. In contrast, KSHV-infected MSCs in EPC media that are 
tumorigenic did not further enhanced KSHV lytic gene expression neither displayed 
senescence features after SAHA treatment. Moreover, these cells continue 
proliferating even in the presence of p53 and p21 upregulation with concomitant 
PDGFRA and AKT activation, suggesting that infected MSCs grown in EPC media are 
epigenetically adapted to overcome KSHV lytic-driven oncogene-induced senescence 
through PDGFRA signaling activation. Inhibition of PDGFR signaling during KSHV lytic 
reactivation blocks cell proliferation and induce senescence, validating PDGFRA 
signaling as an oncogenesis pathway that sustains infected cell survival and 
proliferation. Thus, PDGFRA defines a population of MSC Kaposi’s sarcoma 
progenitors by enabling KSHV oncogenesis in an angiogenic environment. 
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The melanocortin-4 receptor (MC4R) is a G-protein coupled receptor expressed in 
the central nervous system that regulates food intake and energy expenditure. 
Several single nucleotide polymorphisms (SNP) in coding sequences of the human 
MC4R have been linked with familial obesity while other SNPs have been associated 
with decreased body mass index and protection against obesity.  
Here, we studied genetically engineered mice carrying the non-synonymous point 
mutation V145A (c.434T>G) in Mc4r generated by targeting a sgRNA and Cas9 to 
mouse Mc4R coding sequences together with a plasmid donor containing the point 
mutation embedded in 1748 pb of homology. We found that this point mutation 
generates a hypomorphic allele that expresses low levels of Mc4R mRNA (~ 10%) 
leading to hyperphagia, overweight and altered body composition only. In contrast to 
Mc4R heterozygous null allele mutants, heterozygotes do not show overweight or 
increased adipose tissue. However, c.434T>G heterozygous mice exposed to a high 
caloric and more palatable diet are heavier than wild-type mice receiving the same 
diet.  
We also generated two additional mutant mice carrying human polymorphisms 
V103I (c.307G>A) and I251L (c.751A>C) to study possible gains of function. Mice 
carrying homozygous mutations V103I or I251L displayed normal levels of Mc4r 
mRNA, food intake and body weight. Interestingly, homozygous mutant females of 
both genotypes display shorter nose to tail lengths and decreased fat composition. 
These results help us to understand the implications of human MC4R mutations in 
the current obesogenic environment. 
 

 

  

mailto:drojo@dna.uba.ar


70 
 

P17.-NEW SIGNALS IN THE CONTROL OF GENOMIC STABILITY: THE 
DUSP3-NPM-P53 AXIS 

 
Russo, Lilian C.; Forti, Fábio, F. 

Laboratory of Signaling in Biomolecular Systems, Department of Biochemistry, Institute of 
Chemistry, University of São Paulo – SP - Brazil 

lilianrusso@gmail.com 
 

The dual specificity phosphatase 3 (DUSP3) is an atypical tyrosine phosphatase that 
dephosphorylates residues of p-Y and p-T in protein substrates. DUSP3 is 
overexpressed in some human tumors, where it regulates cell cycle progression and 
has preferably nuclear localization. DUSP3 contributes to cellular genomic stability 
though mechanisms not fully understood. Our group used biochemical, 
bioinformatics, proteomics and interactome approaches to identify and validate 
nuclear proteins interacting with DUSP3 under cellular conditions of genotoxic stress 
promoted by UV radiation. One of these targets is the nucleophosmin (NPM) protein, 
which through intensive SPR analyses showed a very strong physical bimolecular 
interaction with DUSP3. NPM has key roles in nucleotide excision repair (NER) and 
NER-deficient cells are still more sensitive to UV effects under DUSP3 knockdown, 
compared to NER proficient cells, exhibiting delay in DNA strand repair and 
accumulation of CPD and 6,4-photoproduct lesions. Furthermore an unexpected 
increase in phospho-p53-Ser15 is observed in DUSP3 deficient cells submitted to UV, 
which can be correlated to nuclear NPM functions in the repair of UV-promoted DNA 
lesions. Despite DUSP3 knockdown did not affect the total levels of NPM, co-
immunoprecipitation showed NPM is tyrosine-phosphorylated, and with an increase 
in the DUSP3 knocked-down cells. Using phospho-specific antibodies designed 
against the 4 different tyrosine residues of NPM, immunoblotings revealed that 
DUSP3 deficiency differentially affects NPM tyrosine phosphorylation and sub-
nuclear localization after UV radiation. DUSP3 silencing caused an earlier nucleolus-
nucleoplasm translocation of NPM and co-localization with phospho-p53, as well as 
HDM2 accumulation at nucleolus, after UV exposure. Altogether our data point out 
DUSP3 unknown roles in different signaling modules regulating biological processes 
involved in genomic stability through an unusual target, the NPM protein. 
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Messenger RNA (mRNA) stability is regulated, among other factors, by proteins that 
bind sequences enriched in adenine and uracil (AREs) in their 3´untranslated regions 
(3´UTR). One of these proteins is Tristetraprolin (TTP), which promotes degradation 
of mRNAs that code for proteins involved in inflammation, proliferation and 
invasiveness. We have previously reported that TTP expression is down-regulated in 
breast cancer compared to normal gland, where TTP reaches its highest levels during 
lactation. Interestingly, knocking-down TTP expression during that period resulted in 
cell death and early initiation of post-lactational involution, associated with TNF 
alpha, IL-6 and LIF induction as well as  STAT3 phosphorylation. Our more recent 
results indicate that TTP is also necessary for survival of mammary progenitor cells. 
First, we found that mammary transplants from TTP-KO mice into wild-type females 
showed under-developed branching morphogenesis. Then, we determined that TTP 
deletion in pregnancy-induced mammary progenitor cells (PI-MECs) caused dramatic 
inhibition of alveolar development in the following lactation. The relevance of TTP in 
the progenitor population is also underscored by its expression profile in the non-
lactating mouse mammary gland. In silico analysis shows TTP expression is higher in 
both ductal and alveolar luminal progenitors than in their mature counterparts. In 
addition, TTP down-regulation in HC11 mammary cells, a line that exhibits stem-cell 
features, resulted in diminished viability and apoptosis induction, associated with Bax 
protein expression. We are presently analyzing the mechanisms underlying cell death 
driven by TTP loss. Our preliminary results show an increase of phosphorylated p65 
(P-RelA) as well as beta-catenin levels. Taking together, these results indicate that 
TTP expression is relevant for both mammary fully differentiated and progenitor cell 
survival. 
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Lung, colorectal, and pancreatic cancers represent the most deadly cancers and the 
most highly mutated in RAS oncogenes. Despite intense effort, RAS has remained 
notoriously difficult to target. RAS, like many oncogenes, is found in benign tumors. 
Although counterintuitive, RAS often requires an additional insult to induce 
malignancy. Using a pan-cancer analysis from patients, we discovered that RAS 
mutations significantly co-occur with mutations in GNAS, the gene encoding the Gαs 
subunit of G protein coupled receptors (GPCRs). To validate the ability of RAS and 
GNAS mutations to cooperate to induce malignancy, we expressed the constitutive 
active mutations, KRAS

G12V
 and GNAS

R201C
 in the skin of mice. Double mutant mice 

rapidly develop papillomas, while single mutation controls have no phenotype. 
Furthermore, when GNAS

R201C
 mice are treated with the carcinogen DMBA, known to 

induce Hras mutations, they rapidly develop squamous cell carcinoma. Activated 
GNAS mutants, aberrantly signal downstream through cAMP and PKA. We 
hypothesize that increased PKA activity downstream of GNAS mutation, or in 
response to persistent Gαs-linked GPCR activation, plays a central role in the growth 
and progression of RAS-driven cancers. Preliminary results demonstrate that GNAS 
knockdown or PKA inhibition significantly reduces cell proliferation or xenograft 
tumor burden in the context of KRAS mutations. While prior results support the 
proliferative capacity of the GNAS-PKA pathway, the direct mitogenic targets of PKA 
are largely unknown, especially in the context of RAS cooperativity. In an effort to 
identify PKA substrates, we are currently conducting RNAseq and RPPA experiments 
and emerging results will be presented. In summary, we have uncovered a co-
occurrence of RAS and GNAS mutations in cancer and demonstrated that these 
mutations cooperate to initiate carcinogenesis in vivo. Targeting the GNAS-PKA 
pathway may represent a novel vulnerability in untargetable RAS mutant cancers. 
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KS-associated herpesvirus G protein-coupled receptor (KSHV/vGPCR) is the key 
molecule in Kaposi’s sarcoma. vGPCR continuous expression and activity are required 
for tumor preservation. We have previously shown 1α,25(OH)2D3 antineoplastic 
effect in endothelial cells expressing vGPCR by negative modulation of NF-κB pro-
inflammatory pathway. In this work, we further explored 1α,25(OH)2D3 anti-
inflammatory mechanism of action. For this purpose, the activity and expression of 
COX-2, head enzyme to produce prostaglandins (PGs), 15-hydroxy-prostaglandin 
dehydrogenase (15-PGDH) which inactivates PGE2 and the four different PGs 
receptors (EP1-4) were analyzed after 1α,25(OH)2D3 treatment. MTS and 
proliferation assays were used to determine cell metabolism and proliferation before 
and after 1α,25(OH)2D3 (10 nM); ATK (10-20 µM), PLA2 inhibitor; and Celecoxib (10-
20 µM), COX-2 selective inhibitor. Morphological changes and cell number decrease 
were observed in a dose-dependent manner. Contrary to what was expected, COX-2 
gene expression increased after different times of 1α,25(OH)2D3 (10 nM) treatment. 
This increment was found to be VDR dependent, using a stable VDR knock-down cell 
line vGPCR-shVDR. However, when COX-2 expression was higher (up to 24 h), its 
peroxidase activity was lower. Finally, after longer 1α,25(OH)2D3-treatment periods 
(12 h or more) 15-PGDH and EP1 and EP2 low affinity receptors gene expression was 
elevated counter to EP3 and EP4 high affinity receptors, which gene expression was 
found decayed. All together, these results suggest that despite 1α,25(OH)2D3 
enhances vGPCR-induced endothelial inflammation due to COX-2 increased 
expression, it also behaves as an attenuator of inflammation. Supported by grants 
from CONICET 11220150100057CO and FONCyT PICT-2013-0552 to Veronica 
Gonzalez-Pardo. 
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Since the induction of oxidative stress and endoplasmic reticulum stress have been 
both related to the generation of inflammation, characteristic of the progression of 
NAFLD (non-alcoholic fatty liver disease) the goal of the present study was to 
evaluate the effects of HO-1 induction in the liver of insulin resistant (IR) animals. 
Male Wistar rats were assigned to control or SRD groups (30% sucrose in the drinking 
water). Hemin (15 mg/kg/48h, i.p.) was administered during the last two weeks of 
treatment (H and SRD+H).Hemin treatment did not modify biochemical systemic 
parameters. However, HO-1 induction attenuated the SRD-dependent increases in 
lipoperoxide levels (TBARS), in the activities of antioxidant enzymes (catalase and 
SOD) and in the number of apoptotic cells assessed by TUNEL or cleaved-caspase 3 
by western blot. In addition hemin also normalized serum ALT activity (marker of 
liver damage). Hemin treatment had no effect on the increases in ED1

+
 cells 

(phagocytic cells) or IBA1
+
 cells (monocyte-derived) induced by diet. Analysis of 

unfolded protein response (UPR)-related transcription factors showed an increase in 
the levels of XBP1s, ATF4 and ATF6 in the nuclear fraction of livers from SRD-rats. 
Hemin treatment blocked the increases of XBP1s and ATF4. Liver induction of HO-1 
was confirmed by WB. Confocal microscopy showed the co-localization of HO-1

+
 and 

Iba1
+ 

and of ED1
+
 and CLEC4f

+
 (Kupffer cells) in the liver of hemin-treated rats. In 

conclusion, HO-1 induction, mainly in inflammatory cells, decreases oxidative stress, 
blocked UPR induction and inhibits apoptosis in IR rats. We thus hypothesize a role 
for oxidative stress in the induction of ER stress and apoptosis in inflammatory cells 
of the liver, and the involvement of these processes in the progression of NAFLD in 
SRD-treated rats.   
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Tobacco is one of the major risk factors for the development of head and neck 
squamous cell carcinoma (HNSCC). Recent revolutionary immunotherapeutic 
strategies have been developed in HNSCC, such as checkpoint inhibitors which block 
PD-1 and PD-L1 to restore T cell mediated anti-tumor immunity. However, current 
immunotherapies have only improved overall survival by ~20% compared to 
standard therapy, and the lack of animal models mimicking human HNSCC tumor 
microenvironment have become a major barrier to accelerate immune oncology 
studies. Here, we established a panel of syngeneic cell lines isolated from lesions in 
the tongue of immune competent C57BL/6 mice, induced by 4-nitroquinoline 1-oxide 
(4NQO), a synthetic tobacco carcinogen. We demonstrate that these cell lines have 
tobacco-associated mutational signatures and can be orthotopically transplanted in 
the tongue of immunocompetent C57Bl/6 mice. The tumors are squamous cell 
carcinomas and infiltrated with diverse immune cells, recapitulating the complexity 
of the human tumor microenvironment. We also introduce one model that partially 
responded to anti-PD-1 and completely responded to anti-CTLA4 in a CD8+ T cell 
dependent manner and another model that is resistant to either immunotherapy. 
Further gene expression and flow cytometry analysis showed that both checkpoint 
inhibitors triggered enhanced immune responses, and that anti-CTLA4 enhanced 
immune activation without inducing immune-suppressory cells, like regulatory T-cells 
(TReg), which were upregulated by anti-PD1. Overall, we established and characterized 
a novel syngeneic HNSCC animal model grown orthotopically in C57BL/6 mice which 
nicely reflects tobacco-induced HNSCC in the clinic and outcomes of immunotherapy, 
providing unique opportunities to predict therapeutic responses and to identify novel 
multimodality immunotherapies. 
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The Liver X Receptors are ligand regulated transcription factors belonging to the 
nuclear receptor (NR) family. They are involved in numerous relevant physiological 
functions, such as cholesterol, lipid and glucose homeostasis and inflammation. The 
accumulated evidence suggests that modulation of LXRs through the use of specific 
ligands might be beneficial for the treatment of several affections, such as the 
Alzheimer’s disease, atherosclerosis and cancer. In this sense, putative therapeutic 
uses were proposed for both LXR activating and repressing compounds.  
Previously we found that the elimination of the 25-methyl group of the cholestenoic 
acid, a natural LXR agonist, drastically altered the LXR activity. With the goal to 
extend the study of the cholestenoic acid analogue´s structure-activity relationship, 
we prepared compounds in which an unsaturation between carbons C24 and C25 
was introduced. Results from reporter gene assays showed that the LXR activity 
clearly depends on the configuration of the double bond. Moreover, by using a 
coregulator recruitment micro-array assay we evaluated the ability of the 
compounds to induce receptor binding to peptides containing diverse NR boxes. 
Finally, by carrying out conventional and accelerated MD simulations we have gained 
insight in the molecular determinants involved in ligand action. Our results indicate 
that inverse agonists achieve a receptor state completely different from that 
achieved by full agonists. Inverse agonists withdraw the receptor from the minimal 
energy agonist state to other states with a more flexible H12, altering the interaction 
with certain NR-boxes and consequently leading to a receptor state able to better 
recruit corepresors than coactivators. 
Non-steroidal inverse agonists have been described with potential medical 
applications. Thus, inverse agonists emerge as very promising candidates to control 
the LXR activity, constituting the cholestenoic acid analogues a new steroidal 
scaffold. 
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Glucocorticoids (GCs) are a class of endogenous steroid hormones that influence the 
activity of virtually every mammalian cell, mainly by binding to the glucocorticoid 
receptor (GR). From a pharmacological perspective, synthetic GR agonists are among 
the most prescribed drugs worldwide.  As the standard treatment for reducing 
inflammation and immune activation, they conform systemic therapies in nearly all 
medical specialties. Unfortunately, cumulative doses of GCs are linked to severe side 
effects.  Conversely, antiglucocorticoids are often clinically used for excessive 
endogenous GCs production treatment, as occurring in GC induced hypertension or 
depression. 
GR is a modular protein organized into three major domains named N-terminal 
ligand-independent activation function-1 domain, central DNA-binding domain and 
C-terminal ligand-binding domain (LBD). The AF-2 domain is a hydrophobic cavity on 
the GR LBD surface where both coactivators and corepressors are specifically 
recruited through the recognition of LxxLL motifs (NR boxes). AF-2 domain shape is 
mainly determined by the H12 position, which in turn depends on the ligand 
structure. Thus, the relative affinities for different coregulators are intimately linked 
to the ligand. 
Here, in order to evaluate the ability of a set of well characterized GCs (full agonist, 
partial agonist and active and passive antagonists) to bind peptides containing 
diverse NR boxes, we used the Microarray Assay for Realtime Coregulator-Nuclear 
Receptor Interaction (MARCoNI). Then, aiming to stablish a correlation among 
peptide recruitment and ligand structure, we explored the molecular basis of GR-
LBD-cofactor interaction through a combination of computational modeling 
methods, taking as starting point the crystal structures of GR LBD in agonist and 
antagonist states. We believe that a better understanding of how ligands influence 
cofactors recruitment may improve the strategies for the rational design of new 
selective GCs drugs.  
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The corticotropin-releasing hormone (CRH) system, its ligands and receptors 
orchestrates the response and adaptation to stress, acting on the hypothalamic-
pituitary-adrenal axis and in brain regions. Dysregulation of CRH system is causally 
linked to psychiatric disorders as anxiety/depression. There are two G-protein-
coupled receptors (GPCRs), CRHR1 and CRHR2, encoded by different genes which 
display different brain localization and ligand preferences. CRHR1 is widely 
distributed in the brain and pituitary whereas CRHR2 displays a more restricted 
distribution. The CRHR2α splicing variant, the main isoform of the mouse brain, has 
an uncleavable signal peptide which is supposed to give this receptor specific 
trafficking and signaling characteristics in comparison with CRHR1. To explore the 
mechanisms involved in the signaling cascades and trafficking of each receptor we 
generated stable clones expressing CRHR1 and CRHR2α in hippocampal neuronal 
cell line HT22. Here, we demonstrate that ligand-activated CRHRs exhibit 
remarkably different cell surface expression. CRHR1 internalization is fast, remaining 
in internal compartments after 30 min of CRH stimulation. The fraction of CRHR2α 
increased in the plasma membrane after 6 min of stimulation returning to basal 
levels after 30 min of ligand activation. Owing to the lack of reliable specific 
antibodies for CRHRs, studying its distribution by fluorescence microscopy requires 
a different labeling approach. In line with this, we designed a strategy to label the 
CRHR1 in live cells using a small fluorescent molecule (ABP-09) that enables the 
performance of stochastic optical reconstruction microscopy (STORM) with 23 nm 
resolution. In this work we show the colocalization of this probe with CRHR1 using 
HT22-CRHR1 cells. Moreover, we demonstrate antagonistic effects of the aza-
BODIPY probe at similar concentrations as the well-established commercial 
antagonist CP-376395. Funded by ANPCyT, CONICET and FOCEM (COF 03/11). 
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Sex type determination in the yeast Saccharomyces cerevisiae depends on the 
combinatorial expression of different transcription factors, encoded by two alleles of 
the MAT locus. Two factors per sex (MATa1 and MATa2 in MATa cells; MATα1 and 
MATα2 in MATα cells), together with Mcm1, are necessary and sufficient to establish 
and maintain the correct cell types. Among the genes that they activate and repress 
differentially, there are those that code for the pheromones needed for mating and 
their specific receptors. Previous high throughput studies suggested that other 
transcription factors could be important for the maintenance of sex type identity, 
since their deletion resulted in the induction of opposite-sex specific genes upon 
stimulation with pheromone. To test this hypothesis, we deleted these transcription 
factors in a MATa strain that also contained fluorescent reporters for two MATα 
specific genes MF(ALPHA)2 and SAG1, and determined reporter abundance by 
quantitative fluorescence microscopy. Upon α-factor pheromone stimulation, some 
of these strains showed strong reporter induction compared to wild type, in which 
there was none. In addition, we compared the Dose-Response curves of these genes 
and PRM1 (a heavily studied pheromone response gene, regulated by Ste12) and 
found that they are identical, suggesting that the induction mechanism is shared. 
Finally, we studied the temporal dynamics of expression of the MATα specific genes, 
and found that there is a delay in the induction, relative to PRM1 expression. This 
suggests that there is an additional step in the activation pathway. 
These findings, taken together, suggest that specific mechanism exist to maintain the 
sex type identity during the mating response, and we are currently exploring the 
underlying mechanisms. 
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The final fate for the luminal epithelial cell in the mammary gland is the lactogenic 
phenotype, which is induced by hormones, mainly glucocorticoids and prolactin. 
After weaning the mammary gland undergoes involution, a complex process of 
controlled apoptosis and tissue remodeling that involves the expression and release 
of inflammatory and proapoptotic factors. Liver-X-Receptors (LXR) are ligand-
dependent transcription factors that upon activation by cholesterol metabolites, 
induce the expression of genes involved in lipid homeostasis and inhibits a number of 
inflammatory molecules. It has been recently found that LXRα is expressed in the 
mammary epithelium during lactation, where is an important regulator of milk lipid 
transport. Our results show that incubation with the LXRα agonist GW3965 induced 
expression of the milk protein beta-casein and the anti-inflammatory regulator 
tristetraprolin (TTP) in the murine mammary cell line HC11. In addition, treatment of 
weaned female mice with GW3965 for 96h resulted in the increase of TTP levels and 
decreased expression of cytokines, as IL-6 and TNFɑ, in the mammary tissue. Besides, 
morphologically, mammary glands of GW3965 treated mice showed signs of delayed 
involution as maintained alveolar structures, which were rare in control animals 
treated with vehicle. Therefore, based on our data, we propose that activation of 
LXRα is relevant for maintaining the lactating phenotype. Our results suggest that the 
activation of this receptor would block the rise of inflammatory cytokines, which lead 
the mammary involution process that occurs after weaning. More experiments are 
required to determine the mechanisms underlying the observed effects. 
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ErbB receptors family is necessary for a normal adult heart function, and is also 
linked to the generation of several pathologies. Pathological cardiac hypertrophy 
(PCH) activates epidermal growth factor receptor (EGFR, ErbB1) transactivation. 
Experimentally, its pharmacological inhibition prevented PCH. The objective of this 
study was to limit PCH by a specific and localized silencing of cardiac EGFR of 
spontaneously hypertensive rats (SHR) with small interference RNA (siRNA). Animals 
were treated with a sequence that inhibits EGFR expression (l-shEGFR, n=7) or with 
the non-silencing disordered sequence (l-shSCR, n=10). To promote siRNA entry into 
the heart, it was integrated into the lentivirus genome and injected at two sites of 
the heart wall. After 30 days, animals were sacrificed and hearts removed. EGFR 
protein expression was diminished in l-shEGFR vs l-shSCR group, whereas ErbB2 and 
ErbB4 were not modified. Heart left ventricle was weighted (LVW) and normalized to 
body weight (BW) and tibia length (TL) revealing that LVW/BW and LVW/TL were 
reduced in l-shEGFR vs l-shSCR group. This reduction was accompanied by a decrease 
of the myocytes cross sectional area. Cardiac function was estimated by 
echocardiography; l-shSCR group showed a significant reduction in fractional 
shortening at the end of the treatment, while l-shEGFR group showed no changes. 
Since activation of EGFR pathway induces reactive oxygen species (ROS) production, 
oxidative stress was evaluated by lipid peroxidation (TBARS) and basal ROS 
production. Both were reduced in LV of SHR injected with l-shEGFR vs l-shSCR. 
Finally, Na

+
/H

+
 exchanger (NHE1) activity, linked either with HCP or EGFR activation, 

was evaluated. In l-shEGFR group the activity of NHE1 decreased vs l-shSCR group. 
These results show that EGFR is necessary for cardiac hypertrophy caused by 
hypertension; specific blockade of the receptor reduces both oxidative stress and 
NHE1 activity, limiting the progression of the disease. 
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Akt (also called PKB) is a serine/threonine kinase family with key implications in 
proliferation, survival, differentiation, and viability of muscle cells. The mechanism of 
activation of Akt is complex and has not been fully elucidated. In response to growth 
factors, Akt upregulation depends on previous PI3K activation. The PI3K/Akt pathway 
is a therapeutic target that represents an attractive and important alternative for the 
development of new antitumor agents. Role of PI3K/Akt in proliferation and 
differentiation of skeletal muscle cells of C2C12 cell line was previously established in 
our laboratory. 
The present proposal involves the design, synthesis and biological evaluation of new 
Akt inhibitors (called IIa and IIb) whose central structure is based on the privileged 
scaffold dibenzo-4-pyrone, structurally related to commercial inhibitors of PI3K-Akt, 
LY294002 and quercetin. The efficient construction of the pharmacophore unit takes 
place by condensation of ortho-substituted benzoic acid and phloroglucinol, using 
ZnCl2 as the dehydrating agent. The appropriate functional is achieved from 
transformations of O-alkylation, amination and click reaction. In order to understand 
the main interactions between the new chemical entities and the molecular target 
PI3K, simulations were carried out by molecular docking (Autodock4), predominantly 

detecting interactions of hydrophobic type, highlighting in particular, -stacking 
interactions with the amino acids Trp 812 and Tyr 867. To test the biological actions 
of new compounds in live cells, we developed western blot assays in monolayers 
cultures of proliferating skeletal muscle cells of C2C12 line. Both IIa and IIb inhibited 
successfully Akt activation. Moreover, these compounds did not exert toxic actions in 
C2C12 cells in all conditions used, as revealed cellular survival experiments. Our 
discoveries prompt us into the next studies of these compounds actions in cancer 
cells. 
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The aerobic glycolysis (i.e. Warburg effect) is one of the major metabolic alterations 
observed in cancer. This metabolic reprogramming is associated to the re-expression of 
M2 isoform of Pyruvate Kinase (PKM2), a rate-limiting enzyme mainly expressed in 
embryonic and cancer cells. In normal tissues, the M1 isoform is expressed over M2 
through alternative splicing of the mutually exclusive exons 9 and 10. Unlike the other 
isoforms, PKM2 exists in a quaternary-active and dimer-inactive glycolytic structure. The 
relatively inactive dimer allows the accumulation of glycolytic intermediates and several 
moonlight functions such as gene transcription, protein kinase activity and redox balance. 
The regulation of this oligomeric balance by protein-protein interaction pharmacologic 
modulation is a new therapeutic strategy for cancer treatment. A meta-analysis of clinical 
expression data over 3000 samples of mama and lung cancer patients from GEO (Gene 
Expression Omnibus) database was performed. Consistently with the state of art, results 
indicate a significative overexpression of PKM2 on both tumors compared to normal 
tissues. In addition, PKM2 expression is significantly associated with poor overall survival. 
The aim of this work is to discover novel selective compounds whose would be able to 
modulate the oligomeric dynamics of PKM2. Selection of PKM2 structure was based on 
conformational diversity evaluation of all crystal structures using CoDNas database. 
Docking based Virtual Library Screening was performed using about 500.000 drug like 
compounds, focusing on key residues involved in the inter-subunit contacts. After an 
exhaustive visual inspection focused on the interactions between the compounds with 
key residues involved in the oligomerization states of PKM2, 10 potential new classes of 
PKM2 inhibitors were selected. These one were with free energy values between -10.1 
and -9.7. Future perspectives of this research involve the biological evaluation of the 
selected compounds onto mama and lung cancer model in order to identify the lead 
compound. 
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Despite formidable advance in the prevention, early detection and treatment of a 
great number of cancers, the development of metastasis represents the principal 
cause of death in patients with solid tumors. The invasive potential of malignant cells 
is characterized by a series of molecular and genetic modifications that increase their 
invasive potential, allowing them to penetrate the extracellular matrix and spread in 
the surrounding tissues. These changes are associated with alterations in a wide 
variety of posttranslational modification patterns, including the Ubiquitin-
Proteasome System (UPS). The UPS plays a fundamental role in almost every single 
cellular process, and therefore it is not surprising that genetic alterations, abnormal 
expression or dysfunction of different components of this cascade are often 
associated with malignant transformation of tumor cells and the development of 
metastatic processes. 
Using shRNAs as targets for different UPS genes we identified Herc1 as a key player in 
the control of tumor cell migration and invasion. Herc1 is a huge protein involved in 
intracellular membranes trafficking and its role in the control of the metastatic 
capability of tumor cells has not been reported yet. Using different in vitro and in vivo 
phenotypic experiments, such as Boyden chambers, proliferation, wound healing, 
colony formation assays and experimental metastasis, we were able to demonstrate 
that the depletion of Herc1 decreases the invasiveness of triple negative cancer cells. 
Our results highlight the potential of Herc1 as a novel putative therapeutic candidate 
for cancer treatment. 
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Rho GTPases are molecular switches that cycle between an activated GTP-bound 
state and an inactive GDP-bound state, being Rac1 one of the most studied 
members. Rac1 GTPase signaling pathway presents a critical role in the regulation of 
a plethora of cellular functions governing cancer cell behavior, including cell 
proliferation, migration and apoptosis. Rac1 is involved in every step during cancer 
progression and new studies highlight the importance of Rac1 pathway activation as 
an adaptive advantage for cancer cells to survive and acquire resistance to current 
treatments. 
Here we show the development of 1A116, a novel rationally designed Rac1 small 
molecule inhibitor, as a potential new therapeutic agent for the treatment of 
aggressive cancer types. 1A116 was tested in a panel of 20 different human cell lines 
and showed antitumor in vitro effect in a range of 10-50 μM. This antiproliferative 
effect was associated with a modulation of Rac1 signaling pathway.  
1A116 was able to modulate glioblastoma cell growth in vitro (72 h, long term and 3D 
proliferation) and in vivo, showing a significant increase in survival in mice bearing 
intracranial human glioblastoma tumors treated with 1A116 20 mg/kg/day compared 
to vehicle-treated group.  
Additionally, daily i.p treatment with 10 mg/kg 1A116 reduced in vivo tumor growth 
(growth rate and tumor volume) in a syngeneic mammary carcinoma model. 
Interestingly, similar results were observed when mice were treated once a week 
with 1 mg/kg intravenously.  
These results support 1A-116 as an interesting therapeutic agent for the treatment of 
cancer indications where Rac1 pathway is hyperactivated, including glioblastoma and 
breast cancer.  
  

mailto:georgina.cardama@unq.edu.ar


88 
 

P33.-Preclinical assays of EM1 calcitriol analogue alone and in 
combination with paclitaxel 

 
Ferronato, María Julia

a
; Coló, Georgina Pamela

a
; Guevara, Josefina Alejandra

a
; 

Nadal Serrano, Mercedes
b
; Arribas, Joaquín

b
; Bernadó Morales, Cristina

b
; Mascaró, 

Evangelina
c
; Vitale, Cristian

c
; Ibarra, Agustina

a
; Facchinetti, María Marta

a
; Curino, 

Alejandro Carlos
a
 

a
Laboratorio de Biología del Cáncer, Instituto de Investigaciones Bioquímicas de 

Bahía Blanca (INIBIBB), Universidad Nacional del Sur (UNS) – CONICET, Departamento 
de Biología, Bioquímica y Farmacia (UNS), Bahía Blanca, Argentina. 

b
Preclinical 

Oncology Program, Vall d’Hebron Institute of Oncology (VHIO), Universitat Autònoma 
de Barcelona, 08035, Barcelona, Spain. 

c
Laboratorio de Química Orgánica, 

Departamento de Química, Universidad Nacional del Sur (INQUISUR), Bahía Blanca, 
Argentina 

juliaferronato@gmail.com 

 
Triple Negative Breast Cancer (TNBC) lacks the molecular targets commonly used to 
treat hormone receptor- and HER2- expressing BC and, thus, mortality and morbidity 
remains high. Therefore, novel candidate molecular targets or drugs are needed to 
treat this subtype of tumors. We have previously reported that the vitamin D 
analogue EM1 elicited strong antitumor effects, specifically by targeting the 
metastatic process, in the LM3 hormone-independent BC cell line and animal model. 
Hence, the aim of the present study was to continue the preclinical assays by 
evaluating the antineoplastic effects of EM1 alone or in combination with paclitaxel 
in TNBC-cell lines and patient-derived xenografts (PDXs). The results show that EM1 
decreases the viability of the TNBC cell line 4T1 (p<0.001) and cells derived from the 
primary tumors PDX410, PDX575 and PDX549. Instead, no effect was observed in the 
cell viability of PDX570. In addition, the expression of the vitamin D receptor (VDR) 
was studied in these PDX-derived cells, showing high levels of the receptor in EM1-
responding cells (PDX410 and PDX575) and lower levels in non-responding cells 
(PDX570). In addition, EM1 reduced the migration rates of 4T1 and MDA-MB231 cells 
(p<0.001) and the invasion rates of 4T1 cells (p<0.001). Also, a preliminary 
experiment using 4T1 cell line implantation in Balb/C mice showed a significant 
decrease in the number of lung metastases (p=0.0024) following 30-day treatment 
with EM1, although no reduction in the growth of the primary tumor was obtained. 
The subsequent combination assays showed that EM1 and paclitaxel do not display 
antagonistic effects in the cell count of BC cells. Altogether, these results show that 
EM1 exerts antitumor activity in TNBC and its effects do not antagonize those of 
paclitaxel. Moreover, EM1 and paclitaxel could exert strong antitumor action by 
targeting complementary processes.  
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HO-1 is an enzyme involved in cellular responses to oxidative stress and has also 
been shown to regulate processes related to cancer progression. In this regard, HO-1 
has been shown to display a dual effect with either antitumor or protumor activity, 
being this also true for breast cancer (BC). On the other hand, it has been reported 
that HO-1 can translocate to multiple subcellular compartments and can have non-
enzymatic signaling roles. Thus, in the nucleus the protein may act as a 
transcriptional co-regulator protein and can bind and modulate other important 
proteins. In this work we intended to address this discrepancy regarding the role of 
HO-1 in BC. In vivo experiments showed that both pharmacological activation and 
genetic overexpression of HO-1 reduced the tumor burden in two different animal 
models of BC. Furthermore, the activation of HO-1 in several BC cell lines reduced 
cellular viability by inducing apoptosis (p<0.05) and cell cycle arrest (p<0.003) and 
decreased the cellular migration, invasion and adhesion rates by modulating 
pathways involved in the epithelial-mesenchymal transition. Furthermore, HO-1 
activation impaired in vivo the metastatic dissemination (p=0.020). In addition, the 
enzymatic activity of HO-1 in nuclear and cytoplasmic fraction was studied by ICP-
AES. In conclusion, we demonstrated that HO-1 displays antitumor activities in BC. 
Furthermore, our studies suggest that HO-1 subcellular localization may explain the 
differential effects observed for the protein in different tumor types. 
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The ability of cells to adhere and simultaneously probe their mechanical environment 
is central to many developmental, homeostatic as well as pathological processes. We 
determined the importance of studying integrins in genetically modified cell models 
that only express fibronectina (FN)-binding integrins. Using biochemical assays, in 
combination with mass spectroscopy (MS), traction force microscopy and 
micropatterns, we observed that α5β1-integrin expressing cells promote the 
formation of small nascent adhesions, low RhoA activation and high force, while 
αVβ3 integrin expressing cells showed large focal adhesions connected to contractile 
stress fibers, resulting in high RhoA but low force. To further analyze these 
phenotypes, we looked for specific RhoA activators (GEFs) or inhibitors (GAPs). We 
performed a proteomic analysis and amongst the interesting hits was GEF-H1, 
together with other less abundant GEFs (11 proteins) and GAPs (10 proteins). It has 
been described that GEF-H1 is involved in the cross-talk between microtubules and 
the actin cytoskeleton. Our data shows that GEF-H1 is localized in the cytoplasm and 
more active in αV expressing cells when compared to β1-cells, where GEF-H1 is in an 
inactive state bounded to the microtubules. These results could explain the increase 
in stress fibers formation in αV-cells and RhoA activation. GEF-H1 can be released to 
the cytoplasm either by microtubule depolymerization or by protein 
phosphorylation. A phosphoenrichment label free MS analysis revealed that GEF-H1 
is highly phosphorylated in αV-cells. Furthermore, using integrin-tail pull-down and 
MS assay, we observed that GEF-H1 binds to β3-integrin tail. The results show for the 
first time that GEF-H1-RhoA activation is αVβ3-integrin dependent and it can mediate 
the signaling involved in controlling cell structure and force generation.  
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The mating and pheromone response pathway of budding yeast centers around a 
canonical mitogen-activated protein kinase (MAPK) cascade. Unlike some other 
MAPK pathways that display ultrasensitive dose-response signaling dynamics, the 
pheromone response is characterized by a graded and nearly linear signaling output 
over a broad range of pheromone concentrations (inputs). It is generally assumed 
that the pheromone pathway displays no memory or hysteresis: any given 
pheromone concentration gives rise to only one level of output, regardless of 
whether the system has been previously exposed to pheromone or not. 
Nevertheless, we have unexpectedly found that on the transcriptional level reporters 
of the pheromone pathway do indeed display hysteresis. When comparing the 
responsiveness to pheromone of unstimulated cells to that of cells previously 
exposed to high concentrations of pheromone, we see a clear shift in the dose-
response curve towards lower doses for the pre-stimulated cells. Similar behavior is 
observed for different transcriptional reporters, and it is maintained even after 
deleting either of the two MAP kinases Fus3 and Kss1 involved in pheromone 
signaling. These results add a new dimension to this already intensely studied 
signaling pathway. 
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Breast Cancer (BC) is a complex disorder due to multiple genes deregulation, which 
prompts a robust phenotype. The pharmacological paradigm of “magic bullets”, 
targeting individual chemoreceptors, fails as redundant functions are activated and 
alternative compensatory signaling routes sustain the tumor phenotype, leading to 
immune escape, chemoresistance and metastasis. In this way, polypharmacology 
arises as a new paradigm: designing multifunctional non-selective drugs that interact 
with several molecular targets. This approach would tackle several signaling and 
metabolic routes at the same time, with one drug, leading to new and more effective 
treatment against BC. Our hypothesis is that a dual antagonist of both, Estrogen 
Receptor (ER) and Liver X Receptor (LXR), would inhibit the ER canonical survival 
routes, but also would inhibit lipogenesis and Warburg effect through LXR 
antagonism. These two are key metabolic pathways that drive cancer progression, 
growth, survival, immune evasion, resistance to treatment and disease recurrence. 
In this sense, we performed a screening of different natural and synthetic oxysterols 
where Compound 1 emerged as a promising compound. Our unpublished findings 
proved it is a dual ERα/ERβ antagonist at micro molar concentration, and a dual 
LXRα/LXRβ inverse agonist at micro molar concentration, in reporter gene assays. 1 
effectively inhibits proliferation and migration on the ER+ BC cell line MCF7 and the 
ER- BC cell line MDA-mb-231. Moreover, it inhibits migration of the human vascular 
endothelial cell line EA.hy926, by suppressing the NFκB signaling pathway, suggesting 
antiangiogenic activity. Furthermore, 1 is a natural product, easily obtained in high 
yields and high degree of purity from a wild plant. The fact that this plant is edible 
suggests a low toxicity. 
We present our preliminary studies on 1, with the final intention of validating the 
dual ER/LXR modulation as a target for polypharmacological agents anti-BC. 
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G protein coupled receptor kinase 2 (GRK2) plays a major role in GPCRs signalling 
regulation by phosphorylation of receptor and uncoupling from G protein. Beyond 
this canonical model, several evidences support a kinase independent desensitization 
process, mediated by GRK2 RGS homology domain (RH). The aim of this work was to 
deepen the underlying mechanisms of RH-mediated regulation of GPCR signalling. 
RH-dependent desensitization was observed for both, Gαq and Gαs coupled GPCRs 
by functional assays performed in naïve or transfected systems. Our results showed 
that calcium response of histamine receptor type 1 (H1R), and cAMP response of 
histamine receptor type 2 (H2R) or β3 adrenergic receptor (B3AR) are significantly 
increased in presence of an RH inactive GRK2 dominant negative mutant. 
Consistently, we observed a RH-GFP recruitment to areas of active signalling on 
plasma membrane of HELA cells when cotransfected with constitutive active Gαq. 
Such translocation was observed also when H2R is overexpressed, suggesting a 
potential interaction between GRK2 and Gαs subunit. Accordingly, we performed a 
co-immunoprecipitation assay in HEK293T cells cotransfected with HA-tagged Gαs, 
kinase inactive GRK2 and H2R. Our results indicate a specific GRK2-Gαs interaction 
under basal conditions and stimulation of the receptor in a conserved cellular 
context. Moreover, the interaction is also observed when HEK293T endogenous BARs 
are stimulated with isoproterenol. 
In conclusion, we advanced in the understanding of GPCRs desensitization 
mechanism mediated by GRK2, suggesting that RH domain is able to impede GPCRs 
response through a direct modulation at G protein level that is independent of 
receptor phosphorylation. 
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The formation and progression of cancer is ultimately regulated by the abundance 
and activity of both oncogenic and tumor suppressor proteins. The Ubiquitin-
Proteasome System consists of a complex network of enzymes where the E3 ligases 
are the final effectors and dictate the specificity of the UPS machinery. E3 ligase 
CRL4

Cdt2
 plays a key role in the regulation of DNA replication and repair, in normal 

conditions as well as in response to DNA damage. Different lines of evidence 
demonstrate that alterations in the expression and activity of CRL4

Cdt2
 induce 

genomic instability. Therefore, it is not surprising that Cdt2 protein levels are 
increased in many tumor cells and its expression correlates with tumor grade, 
metastasis and poor survival. In order to broaden our understanding how 
deregulation of CRL4

Cdt2
 might contribute to cancer development, we used an affinity 

purification and mass spectrometry approach to identify and characterize novel 
CRL4

Cdt2
 substrates. Hek293t cells were transfected with Cdt2 containing vector or 

empty vector and were treated with different DNA damage agents (Hydroxyurea, 
Camptothecin and UVC), alone or in combination with the proteasome inhibitor 
MG132 and an inhibitor of NAE1 (MLN4924). All known CRL4

Cdt2
 substrates are 

ubiquitinated when they are bound to PCNA, therefore, we focused our attention on 
chromatin fraction and we identified several novel putative Cdt2 interactors.  Among 
the most abundant putative Cdt2 protein interacting factors identified, we center our 
work on different members of a multi-protein complex implicated in the 
maintenance of chromatin structure, gene transcription and DNA replication. These 
proteins play an important role as barriers of cancer stem cell self-renewal and thus 
the understanding of their functional interaction with CRL4

Cdt2
 might unveil new 

potential therapeutic point of intervention in cancer treatment. 
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Fatty acids (FAs) are classically associated with structural and metabolic roles. 
Recently, it has been shown that several lipids also exhibit regulatory functions, 
similarly as hormones or growth factors. These “lipokines” bind to specific receptors 
triggering second messenger´s systems and regulating gene expression. There are 
two families of FAs receptors: free fatty acid receptors (FFARs) and peroxisome 
proliferator-activated receptors (PPARs). Central nervous system is enriched in poly-
unsaturated fatty acids (PUFAs) that participate in the regulation of membrane 
fluidity, axonal growth, development and inflammatory response. Alterations in lipid 
metabolism are associated with cognitive problems and neurodegenerative diseases, 
but the molecular mechanism behind them have not yet been described.  
The aim of the present study is to characterize the effect of FAs in the differentiation 
of SH-SY5Y cells, broadly used as model system for in vitro studies of dopaminergic 
neurons. SH-SY5Y cells can be differentiated to a more mature, neuron-like 
phenotype by incubation with retinoic acid (RA), with an increase in Akt expression 
and phosphorylation levels, but with a decrease in tyrosine hydroxilase (TH). We 
evaluated biochemical and morphological changes during differentiation, with and 
without supplementation with different FAs. We also studied FFAR1 and FFAR4 
signaling employing natural and synthetic agonists through Ca release and Akt 
signaling pathway.  
Our results suggest a new role for FAs in neuronal differentiation.  Characterization 
of the molecular events related to the activation of lipid receptors in the nervous 
system will provide us a framework to further understand their role in 
neurophysiology, and it could be explored for enhancing neuronal surviving under 
stress conditions in the treatment of neurodegenerative diseases like Parkinson’s 
disease.  
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R-spondin 3 (RSPO3) is a positive modulator of the Wnt pathway, which is essential 

to several developmental processes, while its de-regulation underlies a wide range of 

pathologies including cancer. We recently demonstrated that RSPO3 is expressed in 

the basal stem cell-enriched compartment of the mouse mammary gland and that it 

plays a relevant role in epithelial-mesenchymal transition as well as in mammary 

tumor progression. We found that RSPO3 is expressed in human breast cancers, 

particularly in the basal-subtype, which lacks efficient therapeutic options. After 

analyzing samples from 75 patients with ductal infiltrating breast carcinomas, we 

found that most of them showed positive immunoreactivity for RSPO3 (70%). There 

is limited understanding of the factors regulating RSPO3 expression, particularly in 

mammary cells. Previous reports suggest the potential involvement of the RUNX 

(RUNX1, RUNX2 and RUNX3) transcription factors, which form heterodimeric 

transcription factors by binding CBFβ. The genes coding for RUNX1 and CBFβ are 

frequently mutated in human leukemias and, recently, it was observed that RUNX 

proteins also play important roles in epithelial and breast cancer. Interestingly, we 

have determined that RSPO3 co-expresses with RUNXs by analysing the expression 

data of The Cancer Genome Atlas (TCGA) Network from 1985 human breast 

carcinoma samples. Besides, our results show that CBFβ inhibitors decrease RSPO3 

levels in the breast cancer cell line HCC1143. Importantly, previously reported data 

indicate that these small molecules inhibit HCC1143 colony formation. Therefore, 

although further studies are required to determine the relevance of RUNX-CBFβ on 

RSPO3 expression in vivo and its impact on breast cancer development, our results 

suggest this regulation might be a new molecular target for therapeutic modulation 

in breast cancer control. 
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Oral squamous cell carcinoma is the sixth most common cancer worldwide with a 
survival rate below 50% after diagnosis. Limited survival of patients is likely due to 
most of them presenting with advanced disease stages and no response to available 
chemotherapy. RNA-binding proteins (RNA-BPs) that impact the stability of 
transcripts play a key role in disease pathogenesis. Tristetraprolin (TTP) is a RNA-BP 
that regulates proinflammatory mediators which promote tumorigenesis. We have 
previously developed TTP conditional knock out mice specific for oral cavity (TTP KO). 
TTP KO mice developed moderate dysplastic lesions in the tongue. Here, to asses TTP 
role in oral carcinogenesis we breed a K-Ras

G12D+/-
 knock in line (K-Ras) with the TTP 

KO mice (Ho-compound mice: K14-CreER
tam

/TTP
-/-

/K-ras
G12D+/-

). Compound mice 
heterozygous for TTP were also studied (Het-compound mice). Compound mice 
exhibited an oral phenotype after tamoxifen induction leading to a significant 
reduction in survival time (Ho-compound mice: 31±2.9 days; Het-compound mice: 
53.5±6.6; K-ras: 56.6± 1.9; TTP KO: 120±0.0.Kaplan–Meier survival curve, p<0.001). 
All compound mice developed tongue dysplasias and oral papillomas. Some of the 
tongues presented infiltrated mast cells as well as lymphocytes in the papillomas. 
Tissues from these mice were used to study proliferation and differentiation. 
Increased cell proliferation (PCNA) and cytokeratin 14 (K14) expression not restricted 
to the basal layers was observed in tongues and papillomas. However, oral 
papillomas from K-ras mice showed PCNA expression restricted to the basal layers 
and low K14 expression. PCNA and K14 expression in the tongues from K-ras mice 
was similar to the ones from compound mice. Thus, we provide evidence that TTP 
loss together with Ras activation trigger epithelial changes.These alterations are not 
enough for full oral tumorigenesis and warrant further analyses in order to 
understand the mechanism underlying this phenotype. 
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Approximately two-thirds of breast cancers express hormone receptors and thus, 
endocrine therapy is the standard treatment. However, some patients are refractory 
or develop resistance after therapy, by mechanisms that may include deregulation of 
growth factor signaling pathways. Fibroblast growth factor 2 (FGF2) consists of a 
secreted low molecular weight form (LMW-FGF2) and several nuclear high molecular 
weight forms (HMW-FGF2). We previously demonstrated that FGF2-overexpression 
in endocrine responsive T47D-YA or T47D cell lines, induced endocrine resistance. 
The aim of this study was to explore the mechanism underlying endocrine resistance. 
We performed RNA-seq studies and found that the WNT signaling pathway was 
deregulated in LMW- and HMW-FGF2-transfected T47D-YA cells compared to control 
cells. Moreover, androgen receptors (AR) were upregulated in HMW-FGF2-
overexpressing cells while progesterone (PR) and estrogen receptors were 
downregulated in both cell lines. These data were confirmed by Western blot studies 
and revealed that the decrease in PR isoform A (PRA) was more conspicuous than 
that of isoform B (PRB), resulting in a low PRA/PRB ratio, which is consistent with an 
endocrine resistant phenotype according to results previously published by our 
group. Moreover, preliminary results indicate that targeting AR and WNT pathways 
with the specific inhibitors, enzalutamide and LGK974, respectively, decrease cell 
proliferation of HMW-FGF2-overexpressing T47D cells. Our results suggest that 
targeting AR and/or WNT pathways may be an alternative therapy for endocrine-
resistant breast carcinomas with low PR and high AR levels. 
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Integrins are heterodimeric cell surface adhesion receptors that play a critical role in 
the normal development and tumor formation of different tissues. The 
characterization of the full-length mRNA coding for Subunit B1 (Itgb1) reveals an 
alternative polyA site (PA1) that produces a previously undescribed Itgb1 mRNA 
species, 578bp shorter than the one previously reported. Existence of the two 
different isoforms was confirmed by 3’RACE PCR and SAGE analysis in the mammary 
gland and other tissues. In order to analyze regulatory events involved in Itgb1 mRNA 
alternative processing, the short Itgb1 mRNA species lacks two AU-rich elements 
implicated in regulation of mRNA stability and miRNAs target sequences that might 
be implicated in translational regulation. In mice, we found that different tissues and 
differentiation stages during mammary gland development show specific levels of 
expression for each Itgb1 mRNA variant.  We further determined that the AU-binding 
protein HuR appears to selectively stabilize the longer isoform in the mammary 
gland. We also hypothesize that Itgb1 protein has different functions depending on 
whether it was generated by the short or long 3’UTR isoforms. To test this 
hypothesis, we asked whether green fluorescent protein (GFP), encoded by an mRNA 
containing the long or the short 3’UTR of Itgb1 would localize differently entering the 
secretory pathway. We replaced the extracellular domain (ECD) of Itgb1 with GFP, 
while preserving the Itgb1 signal peptide, transmembrane domains (TMDs) and 
carboxy terminus. Preliminary results: we observed that GFP-TM encoded by an 
mRNA containing the long 3’UTR of Itgb1 (St-GFP-Itgb1-Cter-LU) localizes primarily to 
the cell surface whereas GFP-TM encoded by an mRNA with the short 3’UTR of Itgb1 
(St-GFP-Itgb1-Cter-SU) localizes predominantly to the endoplasmic reticulum. The 
localization results were confirmed by fluorescence-activated cell sorting. In 
summary, the present study identifies a new regulatory instance in the fine-tuning of 
Itgb1 expression that may have consequences on protein localization and its 
biological function. 
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Protein kinases play important regulatory roles in cells and organisms. Therefore, 
they are subject to specific and tight mechanisms of regulation. The Protein kinase C 
(PKC) comprises 10 isoforms, classified in classical, novel and atypical. In common, all 
isoforms are inhibited and regulated by an N-terminal region. PKCs play roles in 
cancer, inflammation and other health conditions. Therefore, there has been 
significant interest in targeting different PKC isoforms for developing drugs in the 
treatment of diverse diseases. Nevertheless, the most frequently used target is the 
evolutionary conserved ATP-binding-site. The challenge throughout the years has 
been to develop selective inhibitors of PKC isoforms. Over the years, we described 
aspects of the molecular mechanism of regulation of atypical PKCs where the C1 
domain binds to the small lobe of the kinase and importantly participates in the 
inhibition of the activity. In addition, we described small compounds that bind to a 
regulatory site (PIF-pocket) on the small lobe of the kinase domain and allosterically 
inhibit kinase activity by modulating the conformation of the active site. The details 
of the molecular mechanism of regulation of PKC isoforms are being completed, but 
certain aspects are still controversial. It remains particularly unclear which parts of 
the mechanisms are conserved, and which differ between the different isoforms. 
Based on our experience on atypical PKCs, we set to investigate if we could also 
modulate the activity of other PKC isoforms with small compounds. In our ongoing 
work, we expressed and purified the isolated catalytic domain of PKC epsilon and 
different isolated N-terminal constructs. We then set-up an interaction assay and 
screened a small library of compounds for molecules that would enhance or inhibit 
this interaction. We will present our ongoing results and we will discuss the 
possibilities for allosteric regulation of specific PKC isoforms with small molecules. 
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Abstract: Long non-coding RNAs (lncRNA) are a type of non-coding RNAs (ncRNAs) 
that exceed 200 nucleotides in length. They are relatively abundant components of 
the mammalian transcriptome and have been implicated in several cellular functions, 
normal development, organogenesis and human disease. Numerous lncRNAs have 
been associated to breast cancer progression. In a previous study, we identified a 
group of novel lncRNAs differentially expressed between normal and ductal 
carcinoma in situ (DCIS). Among those lncRNAs the LINC885 was found to display 
prognostic value independent of ER/PR receptor status, tumoral grade and lymph 
node status, when evaluated in data of patients with invasive ductal carcinoma (IDC). 
The aim of this study was to characterize the in vitro and in vivo effects of LINC885 in 
non-invasive and invasive cellular models as a novel breast cancer progression driver 
lncRNA. We characterized the phenotypic effects of overexpressing LINC885 in 
normal and DCIS cell lines (MCF10 and DCIS.COM); on the other side, we evaluated 
the effects of silencing the target lncRNAs in an invasive breast cancer cell line 
(MCF7). Furthermore, transcriptomic (RNA-Seq) and proteomic (RNA-pull down, TAP-
MS) analysis were conducted to identify signaling pathways modulated by LINC885 in 
stably transfected cells. The results showed that expression variations of LINC885 
affected processes such as colony formation, cell proliferation and migration. 
Functional enrichment analysis of deregulated transcripts on LINC885 stable 
transfected cells revealed specific bioprocess related to TP53, EGFR and FOXM1 
signaling pathways associated to a proliferative signature. In addition, analysis of 
BRCA-TCGA data showed an association between high LINC885 expression and 
decreased overall survival (p=0.02) in primary invasive breast carcinomas patients. 
Based on these studies, we conclude that LINC885 represent a novel oncogenic 
lncRNA associated to early stage breast cancer progression.  
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Metal-based drugs have a wide spectrum of pharmacological activities against 
several diseases, such us diabetes and cancer. In this way, vanadium compounds 
were studied in recent years by considering them as a representative of a new class 
of non-platinum metallodrugs. However, studies on cell signaling pathways related to 
vanadium compounds have scarcely been reported and this information is highly 
critical for identifying novel targets that play a key role in the anticancer effects of 
vanadium complexes. This research deals with the alterations in the intracellular 
signaling pathways promoted by an oxovanadium(IV)complexes with clioquinol 
[VO(CQ2)] and chrysin [VO(chrysin)2] on a human osteosarcoma cell line (MG-63). 
Herein are reported the antitumor properties of these compounds and the relative 
abundance of 224 proteins (which are involved in most of the common intracellular 
pathways) to identify novel targets of the studied complexes. Besides, full-length 
human recombinant AKT1 kinase and FAK were produced using an IVTT system to 
evaluate the variation of relative tyrosin-phosphorylation levels caused by these 
compounds. The results of the differential protein expression levels reveal several 
up-regulated proteins such as CASP3, CASP6, CASP7, CASP10, CASP11, Bcl-x, DAPK 
and down-regulated ones, such as PKB/AKT, DIABLO, among others. Moreover, cell 
signaling pathways related to the PKC, FAK and AP2 family have been identified in 
both treatments suggesting the crucial antitumoral role of vanadium compounds. On 
the other hand, [VO(chrysin)2] inhibits selectively the autophosphorylation site 
(Tyr

397 
) of FAK kinase as well as the efficiency of the translation of this protein 

demonstrating the importance of inactivation of the FAK pathway in the antitumor 
effects of this compound. Finally, these results indicate that both compounds are 
promising candidates to be evaluated on in vivo trials. 
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Conformational disorders (CDs) are a group of pathologies that share aggregation of 
specific proteins as a common feature and include the prion disease, Alzheimer’s 
disease, diverse tauopathies, and Parkinson’s disease. There is no successful disease-
modifying treatment yet available for any of the CDs, possibly because we lack 
detailed molecular understanding of the mechanisms that cause them. The seeding 
hypothesis is considered to be the general mechanism explaining the aggregation of 
specific proteins in CDs. Nevertheless, even after 20 years of being accepted, 
aggregation by seeding remains vastly inefficient in cell-free assays. We postulate 
that there should be additional common cellular mechanisms responsible for the 
aggregation of specific proteins. Defects in chaperone-assisted autophagy have been 
proposed to lead to protein aggregation. However, such mechanisms cannot explain 
the existence of “strains” of proteins that aggregate. Over the last 20 years, we 
focused on the mechanism of regulation of protein kinases. The mechanisms used by 
phosphoinositide-dependent protein kinase 1 (PDK1) in signaling requires that PDK1 
senses the conformation of its substrates. Based on our work with PDK1, we 
elaborated a novel hypothesis that can explain how proteins aggregate in CDs and 
the existence of “strains”. In preliminary work, we developed a novel cellular assay 
and confirmed our model: blocking the conformational sensor pocket on PDK1 can 
trigger the aggregation of PKCzeta, establishing a new paradigm. The main goal of 
the project is to identify specific conformational sensors that are responsible for the 
cellular aggregation of Tau, alpha-synuclein, and p62/SQSTM1, all proteins that 
aggregate in CDs. We envisage that the identification of the conformational sensors 
and the actual mechanisms involved in protein aggregation will enable development 
of innovative drugs that target the original cause of major global diseases that have 
high unmet medical need. 
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Both, cancer and Parkinson disease (PD), are a consequence of the interaction 
between genes and environmental factors. The key difference is that the biological 
processes leading to these pathologies occur in different cellular environments, 
leading to cell division or death. Recent studies suggested that alpha-synuclein (AS), 
one of the key regulators in PD, although toxic to dopaminergic neurons, is 
protective for advanced melanoma cells. 
In the present study we began to explore the biological role of AS in tumoral cells 
derived from melanoma. First, by bioinformatic approaches we confirmed an 
increased expression of AS in melanoma samples. Indeed, we found that AS 
expression could have prognostic value for tumor patient outcome.   
In our melanoma models we identified that AS was expressed at considerably high 
levels and that it was preferentially bound to membrane. By using shRNA 
technologies and plasmid expression vectors, we were able to modulate the levels of 
AS in mouse and human melanoma cells. Growth studies done with these cells 
indicated that reduced expression of AS leads to proliferative defects. Not only 
melanoma cell growth was affected by a decrease in AS levels; our preliminary data 
also indicate that reduced expression of AS leads to changes in actin cytoskeleton 
architecture and tubulin fibers organization. Interestingly, cells with reduced level of 
AS showed increased mitochondrial activity/number as observed by cytoplasmic 
formazan deposits. 
Altogether, our data indicate a putative role for AS in processes associated to 
melanoma growth and development. 
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Kaposi’s sarcoma associated herpesvirus (KSHV) vGPCR is a constitutively active G 
protein-coupled receptor that subverts proliferative and inflammatory signaling 
pathways to induce cell transformation in Kaposi’s sarcoma. For this reason, 
identifying pathways leading to vGPCR angiogenesis could have therapeutic 
significance. Cyclooxygenase-2 (COX-2) is an important inflammatory mediator 
involved in tumor angiogenesis. We intend to characterize the putative link between 
signal transduction pathways triggered by vGPCR, COX-2 promoter activation and its 
mRNA stability. 
To achieve our goal we worked with SVEC cells and SVEC cells that constitutively 
express the vGPCR (SVEC vGPCR). We observed by Real Time PCR and by Western 
Blot that SVEC vGPCR cells overexpress COX-2 mRNA and protein respect to control 
cells. We transfected SVEC cells with a plasmid containing the COX-2 promoter 
followed by a luciferase open reading frame and co-transfected with plasmids which 
express several MEK kinases. We observed an increase in luciferase expression when 
co-expresing MEKEE. We also worked with a plasmid that expresses luciferase fused 
to the 3’-UTR of COX-2 mRNA together with different AUBPs expression vectors and 
observed a decrease in luciferase expression when co-expressing TTP. 
We also observed that treatment with the COX-2 selective inhibitory drug Celecoxib 
produced a significant retardation in tumor growth when injected cells that express 
vGPCR in mice. Using an intradermal angiogenesis assay, we found that treatment 
with NS398 before inoculation with vGPCR-transformed cells abolished the 
angiogenic response induced by vGPCR expression. 
Based on these results we conclude that vGPCR upregulates COX-2 levels in 
endothelial cells due to a dual effect upon its promoter region and upon elements in 
the 3’UTR region and that vGPCR regulates angiogenicity and tumorigenicity via COX-
2 activation. These facts pinpoint COX-2 as potential target for KS chemoprevention 
and therapy. 
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Inflammation is a defense mechanism against infections or damaged tissue. While 
this response is active, homeostatic processes that balance pro- and anti-
inflammatory signaling pathways are induced. If unbalanced, these control 
mechanisms lead to deregulated inflammation. Studies about inflammatory response 
allowed the development of therapies against several disorders, and glucocorticoids 
have been widely used as immunosuppressants and anti-inflammatory drugs. 
However, other steroid ligands and their receptors (e.g. LXRs) have also been proved 
to modulate the inflammatory response. Steroid receptors share structural and 
functional properties and despite the cross action found between some of them in 
several cellular responses, there are no studies that assess whether GR and LXRs 
interact functionally in immune cells. We use the pro-monocytic human cell line 
U937, which can be differentiated into macrophage-like cells in the presence of 
phorbol myristate acetate (PMA). This treatment stimulates the expression of several 
pro-inflammatory genes such as CD11b, IL6, IL1B, TNFα and COX2. The presence of 
LXRs agonist GW3965 does not seem to affect their expression whereas the synthetic 
glucocorticoid dexamethasone (Dex) inhibits PMA-induction of these markers 
(p<0.05). When treated simultaneously with both hormones the inhibition of CD11b, 
IL6 and IL1B is lower (p<0.05). Analyzing the receptors abundance, we found that the 
expression of GR and LXRβ increase in presence of PMA. In contrast, LXRα diminishes 
under these conditions (p<0.05). Our results suggest an interference of LXRs, 
especially LXRβ, on the action of GR in U937 differentiation. Alternatively, 
inflammation induction with lipopolysaccharide in PMA differentiated cells increases 
the expression of the same pro-inflammatory genes (p<0.05). Treatment with Dex or 
GW3965 inhibits the induction of IL6 and this inhibition is even greater when treated 
in concert (p<0.05) suggesting a cooperative action of GR and LXRs. 
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PDAC is the fourth leading cause of death due to neoplasms in western countries. 
Currently, tumor´s recurrence occurs less than one year after the surgery, even with 
adjuvant chemotherapy. PDT is a promising alternative for cancer treatment. 
However, the efficacy of PDT to treat PDAC as well as the mechanisms involved in the 
induction of tumorigenic cell death remain unclear. In this study, we set out to 
evaluate the efficacy of MB-PDT, and to identify which cell death pathways are 
responsible for the cytotoxic effect. MB-PDT was able to induce massive death of 
different PDAC human models. Moreover, our results indicated that upon MB-PDT 
(4.5 J/cm

2
 energy fluence), there were two distinct susceptibility profiles among the 

cell lines studied. This differential cell response was neither associated with the 
differences in the MB incorporation capacity nor with the subcellular location of the 
photosensitizer. Less susceptible cells, MIAPaCa-2 and Panc-1, showed significantly 
lower levels of RIPK3 and MLKL, two of the necrosome components, essentials for 
triggering necroptosis. Indeed, MB-PDT has only been able to increase MLKL´s 
phosphorylation levels, an essential step in necroptosis induction, in cells displaying 
the higher sensitivity to the treatment. Pharmacological inhibition of the necroptotic 
signaling pathway significantly decreased cell death of the most susceptible cells 
(BxPC-3 and AsPC-1), without altering the response of Panc-1 and MIAPaCa-2. 
Additionally, we observed that GSH levels did not present a significant reduction in 
cells unable to induce necroptosis leading us to the hypothesis of an association 
between limited oxidative stress response and necroptosis activation. In sum, our 
results point MB-PDT as an alternative and effective therapy for PDAC and showed 
that induction of the necroptosis signaling pathway is an important mediator of its 
cytotoxic effects.  
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Hepatocellular carcinoma (HCC) is the second cause of cancer-related death 
worldwide. HCC is one of the few cancers whose incidence and mortality is rising, 
and the 5-years survival rate is only about 5%. In this context, new therapies 
targeting signaling pathways involved in HCC are needed. Linalool (LN) and 1,8-
cineole (CN) are plant-derived isoprenoids with multiple pharmacological activities 
including anticancer effects, however, their mechanisms of action remain largely 
unknown. In previous works, we showed the antiproliferative activity of LN and CN 
on HepG2 hepatocarcinoma cells. Here, we studied the cellular and molecular 
mechanisms involved. Exposure of HepG2 cancer cells to LN and CN significantly 
induced G0/G1 through inhibition of Cdk4, Cdk-2 and/or cyclin A and induction of 
p27 and p21 proteins. LN was also able to induce apoptosis, characterized by 
mitochondrial membrane potential (MMP) loss, caspase-3 activation, PARP cleavage 
and DNA fragmentation. At lower concentrations, both compounds inhibited Ras 
and/or Akt activity whereas higher amounts of them triggered reactive oxygen 
species (ROS) production, Akt phosphorylation and MAPKs (ERK, JNK and p38) 
activation. ROS were, at least in part, responsible for the cytotoxic effects since 
antioxidants partially rescued cell growth. In fact, antioxidants also prevented LN-
induced JNK activation and MMP loss, both of them related to apoptosis induction, 
suggesting a direct role of ROS in LN-induced apoptosis. Specific ERK and Akt 
inhibitors increased the antitumor activity, pointing Akt and ERK activation as pro-
survival mechanisms in response to isoprenoid treatments. These findings describe 
novel antiproliferative mechanisms of action of LN and CN in HCC cells and suggest 
them as potential chemotherapeutic agents in HCC therapy, employed alone or 
combined with other antitumor drugs.  
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Approximately 70% of breast tumors express estrogen (ER) and progesterone (PR) 
receptors. Although the ER antagonist Tamoxifen has been successful for ER+ breast 
cancer treatment, a significant amount of these tumors eventually develop 
resistance. In this context, Palbociclib (a CDK4/6 inhibitor) has recently been 
approved for the treatment of breast tumors which relapse after hormone therapy. 
The aim of this work was to generate Tamoxifen- and Palbociclib-resistant cell lines in 
order to study mechanisms of acquired resistance. We used the T47D cell line to 
generate resistant lines by long-term exposure to progressively increasing 
concentrations of Tamoxifen (T47D-TR), Palbociclib (T47D-PR) and 
Tamoxifen+Palbociclib (T47D-TPR) to mimic what occurs in the clinic. 
All resistant cell lines showed decreased levels of ER and PR, higher expression and 
activation of PI3K/Akt/mTOR pathway (AKT or S6), along with greater levels of PKCα 
compared to wild type T47D-wt line. In addition, we found that the Palbociclib-
resistant cell lines showed higher levels of CDK4, CDK2 and RB protein. 
The resistant cell lines were able to generate tumors growing as xenografts in 
immunosuppressed mice. Interestingly, T47D-TR tumors showed more invasive 
characteristics than those generated from the T47D-wt cell line. 
Finally, we analyzed the response to Palbociclib and Rapamycin (an mTOR inhibitor) 
in the resistant cell lines. We found that both Palbociclib and Rapamycin inhibited 
the proliferation of T47D-TR cells, and the combination showed a greater inhibitory 
effect both in vitro and in vivo. Although the Palbociclib-resistant cell lines exhibited 
a lower response to Tamoxifen than T47D-wt cells, they remained sensitive to 
Rapamycin. 
These resistant cell lines will be useful to study the cross-regulation between ER, 
PI3K/mTOR and CDK4/6 driven by the therapy agents, and contribute to find specific 
biomarkers to predict resistance and drive better combination therapies in each case. 
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We have previously reported the construction of genomic cis regulatory maps in 

human embryonic pancreas of 6-7 wpc and in vitro pancreatic progenitor cells 
derived from human pluripotent stem cells. Analysis of these epigenomic maps led to 
the discovery that TEAD and YAP are important gene expression regulators in the 
embryonic pancreas. In more detail, we found that the nuclear localization of the 
coactivator YAP is important for maintaining the phenotype of pancreatic 
multipotent progenitor cells, while downregulation of this factor is seen in endocrine 
commited cells. To date, it is not clear which upstream signaling cues, acting during 
normal pancreas development, cause the downregulation of YAP and its regulated 
gene network that might ultimately allow endocrine commitment. Our preliminary 
results suggest that a subset of the genes preferentially active in pancreatic 
progenitor cells could be inhibited by the G protein-coupled receptor (GPCR) 
signaling network. This signaling network could be interacting with the mechanisms 
controled by TEAD and YAP during β cell development, similarly to what was recently 
reported in folicullar epithelial cells. Here, we used transgenic mice to allow for the 
conditional deletion of the Gnas gene (coding for the Gαs protein) in the pancreas. 
Our preliminary results suggest that these mice present a metabolic defect 
(associated with lower weight) due to an alteration in pancreatic islet cell 
composition.  
  

mailto:srodriguez@fbmc.fcen.uba.ar


111 
 

P56.-INGAP and the control of pancreatic β cell mass and function: 
transcriptional and epigenomic effects 

 
Agustín Romero

a,b
, Carolina L. Román

c
, Juan J. Gagliardino

c
, Bárbara Maiztegui

c
, Luis 

E. Flores
c
, Santiago A. Rodríguez-Seguí

a,b*
 

a
CONICET-Universidad de Buenos Aires, Instituto de Fisiología, Biología Molecular y 

Neurociencias (IFIBYNE), Buenos Aires, Argentina; 
b
Universidad de Buenos Aires, Facultad de 

Ciencias Exactas y Naturales, Departamento de Fisiología y Biología Molecular y Celular, 
Buenos Aires, Argentina; 

c
CENEXA-Centro de Endocrinología Experimental y Aplicada (UNLP-

CONICET LA PLATA-FCM;  Centro Asociado a CICPBA), Facultad de Ciencias Médicas UNLP, La 
Plata, Argentina. 

srodriguez@fbmc.fcen.uba.ar 

 
Diabetes Mellitus is a disease characterized by the loss or reduction of the pancreatic 
β cell mass, the consequent diminution of insulin production and the incapability of 
maintain glycaemia in a normal range.  Nowadays, one of the most promising 
therapeutic treatments is trying to leverage the innate regenerative potential of the 
endocrine pancreas. A pancreatic protein, INGAP (homologous to REG3γ in mouse) 
increases the β cells mass, vascular neogenesis and insulin secretion. The same effect 
is achieved with a pentadecapeptide, INGAP-PP, containing an inner sequence of 
INGAP. Here we will present our ongoing work to characterize the transcriptomic and 
epigenomic effects of INGAP-PP, as well as the potential effects of INGAP (and more 
widely REG3 proteins) in other regenerative settings of the pancreas. 
To profile the transcriptomic response of rat pancreatic islets to the INGAP-PP 
treatment, we performed RNA-seq assays on INGAP-PP-treated-islets. Our 
preliminary results suggest that INGAP-PP activates pathways associated with GABA 
signaling and interacts with cells of the immune system, among others. In this 
context, INGAP-PP could reduce the immunoregulatory interactions between islet 
and lymphoid-cells, reducing the activation of cytokine-mediated pathways and 
leading the tissue regeneration through an anti-inflammatory environment.  
Interestingly, a re-analysis of public RNA-seq datasets, profiled in purified pancreatic 
cell populations throughout β cell development, revealed that the expression of 
genes coding for proteins of the REG3 family is strongly enhanced in 12-day-
postnatal β cells. This fact coincides with the expansion and maturation period of 
these cells, and suggests an important role of REG3 proteins during the neonatal 
period. Thus, the effects of the REG3/INGAP proteins might have more functions 
than initially expected, opening new avenues of research. Gaining further insights 
into the molecular mechanisms through which the INGAP-PP excerpts its effects is 
expected to help developing improved treatment strategies. 
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Along with the increase in life expectancy, there is an inevitable rise of the risk to 
develop cancer. Overactivation of the phosphoinositide 3-kinase (PI3K) pathway is 
one of the most frequent events in cancer. A key PI3K downstream event is the 
phosphorylation of PKB/Akt, S6K, SGK and RSK by the master kinase 
phosphoinositide-dependent protein kinase-1 (PDK1) which also phosphorylates 
other protein kinases constitutively. Throughout the years we have investigated 
different mechanisms used by PDK1 to specifically and timely phosphorylate its 
substrates. Phosphorylation of substrates from different families like S6K, SGK, PKC, 
PRK/PKN rely on a docking interaction, where a C-terminal hydrophobic motif 
interacts with a regulatory site, PIF-pocket, located on the small lobe of the kinase 
domain. Since some substrates interact better with PDK1 when the HM is 
phosphorylated, this acts as a regulated docking interaction. In addition, the 
interaction with the PIF-pocket allosterically “activates” the kinase, stabilizing a 
closed-active structure of the catalytic domain. 
We provide exhaustive evidence that the binding of the HM or small compounds to 
the PIF-pocket allosterically affects the ATP-binding site. Allostery implies that the 
reverse modulation, i.e. from the ATP-binding site to the regulatory PIF-pocket, 
should also be possible. Indeed, we show that small molecules binding at the ATP-
binding site can inhibit or enhance the docking interaction at the PIF-pocket. This is 
important for the action of drugs. 
Interestingly, the interaction with the PIF-pocket of PDK1 is not a requirement for the 
phosphorylation of PKB/Akt after PI3K activation. Although the HM of PKB/Akt does 
interact with the PIF-pocket of PDK1, we believe that other mechanisms must 
regulate that interaction. PDK1 has been described to dimerize. We will here provide 
preliminary data and discuss if dimerization could also be part of the mechanism by 
which PDK1 phosphorylates its substrates. 
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Pancreatic ductal adenocarcinoma (PDAC) is one of the most lethal human 
malignancies, in part due to its propensity for metastasis. There is an urgent need of 
novel strategies to target PDAC and improve its prognosis. Recent evidence from our 
lab shows that pancreatic cancer cell lines and tumors express higher levels of MRP4 
compared to adjacent tissue. This transporter proved to be critical for PDAC cell 
proliferation and tumorigenicity. The aim of this study was to evaluate MRP4 role in 
pancreatic cancer metastasis. We first analyzed MRP4 expression level of PDAC 
primary tumors, surrounding non-tumoral tissue, hematological and circulatory 
tumor cells (CTC) from GEO:GSE18670 dataset. Whole genome microarray 
analysis showed that CTC depict higher MRP4 levels compared to normal (p<0.05), 
tumor (p<0.05) and hematological cells (p<0.001). To study if MRP4 is associated 
with migration capacity, Panc-1 PDAC cells were stably transfected with scramble or 
shMRP4 vectors and the scratch-wound assay was used to assess migration. Wound 
closure was significantly slower in the silenced clones compared to the scramble 
cells. In order to evaluate whether MRP4 affects PDAC metastatic capacity, BxPC-3 
pancreatic cancer cells were stably transfected with empty or MRP4 vectors (Bx-
mock, Bx-MRP4) and were inoculated in immunosuppressed NSG mice (ev; 5x10

5 

cells). Four weeks later, the animals were sacrificed and lungs, kidneys, and liver 
were analyzed in search of metastatic foci. Incidence of metastasis was significantly 
higher in the Bx-MRP4 group, compared to the Bx-mock group: 82% (9/11) vs. 30% 
(3/10) of circulating and micrometastatic lung foci, 73% (8/11) vs. 10% (1/10) of renal 
metastasis, and 100% (11/11) vs. 20% (2/10) of solid and cystic hepatic metastasis. 
Our results indicate that MRP4 expression enhances metastatic capacity, and could 
determine poor prognosis in PDAC patients. We propose that MRP4 inhibition may 
represent a novel therapeutic target for these patients. 
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Leukemias are malignant diseases of hematopoietic cells with altered proliferation, 
differentiation and apoptosis balance. Synthetic glucocorticoids (glu) like 
dexametasone (Dex) are used in the treatment of hematopoietic diseases due to its 
pro-apoptotic properties. While, the differentiation inducer retinoic acid (RA) results 
not encouraging in most myeloid patients. Thus, we hypothesize that a combination 
of Dex and RA could represent an alternative and promising therapy. To this aim, we 
study the role of glu in RA-induced human promyelocytic leukemia cell 
differentiation. Undifferentiated NB4 cells were treated with RA in the presence or 
absence of Dex. Our results showed that over 72h Dex markedly enhances a RA-
induced cell differentiation response observed both as the expression of the cell 
surface marker CD11c by flow cytometry and as the ability to reduce nitroblue 
tetrazolium by counting violet granulocytic cells. Given that RA receptor (RARα) and 
glucocorticoid receptor (GR) interact with common co-repressors and co-activators, 
we explored the possibility of an endogenous GR-RARα association. Indeed, co-
immunoprecipitation experiments using nuclear lysates from NB4 cells treated over 
24h revealed the existence of a novel endogenous complex containing both GR and 
RARα even in the absence of stimulus. This interaction is enhanced by RA and Dex 
combined treatment. Moreover, upon 48h the addition of Dex potentiates RA-
induced effect on the expression of hoxA3, hoxA4, pscd4, hoxA13 and hoxD13 genes, 
monitored by RT-qPCR assays. Furthermore, in silico analysis of published ChIP-seqs, 
reveal regions in the hoxA cluster and in the pscd4 gene that bind both RARα and GR, 
albeit only studied under different conditions so far. 
Overall, our data reveals the existence of a synergistic effect of Dex and RA on NB4 
cell differentiation. Further characterization of this molecular context could aid to 
identify attractive targets for therapeutic strategies in myeloid leukemia. 
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The cell nucleus is a compartmentalized organelle, with open membrane-less 
reservoirs in contact with the nucleoplasm. Transcription, as other nuclear functions, 
is a compartmentalized process. Many transcription factors (TF) exhibit a non-
homogeneous distribution in the nucleus and form multiple discrete foci with a 
higher TF concentration. This is the case of the glucocorticoid receptor (GR), a ligand-
activated TF. Despite that GR foci were described two decades ago their function still 
remains unknown. Recruitment to foci is ligand-dependent and is completely 
reversible. The exchange of GR molecules between these foci and the nucleoplasm is 
highly dynamic. The activated receptor can also interact with other partners within 
these foci, such as the nuclear receptor coactivator NCoA-2. GR foci distribution 
depends on DNA integrity but is not perturbed by a global chromatin decondensation 
agent. Time-lapse assays of consecutive ligand stimulation, hormone washout and 
ligand re-stimulation reveal a recruitment of activated GR to particular locations 
along the nucleus, thus suggesting the existence of pre-determined foci nucleating 
sites. The formation of TF foci stresses the relevance of spatial distribution of 
biomolecules in signaling and biochemical reactions within the cell, since these 
reservoirs may affect TF availability and functionality at enhancer sites. 
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The Kaposi’s Sarcoma-associated Herpesvirus G Protein-Coupled Receptor 
(KSHV/vGPCR) is a key molecule in the pathogenesis of Kaposi’s sarcoma. Persistent 

expression and activity of vGPCR is required for NF-B pathway activation and tumor 
maintenance in endothelial cells. We have previously demonstrated that 

1α,25(OH)2D3 inhibits vGPCR cell growth, NF-B activity and induces apoptosis in a 
VDR dependent manner. In this work, we studied whether 1α,25(OH)2D3 induces 
autophagy as part of its antineoplastic mechanism of action. Firstly, BECN1 
expression, a gene involved in autophagy and apoptosis pathways, was evaluated by 
qRT-PCR (6-48 h) and Western blot (6-24 h) analysis after 1α,25(OH)2D3 treatment 
(10 nM). Results shown that BECN1 expression was found up-regulated after 12 h of 
1α,25(OH)2D3 treatment. Next, to connect apoptotic events with autophagy, we 
studied whether Bcl-2 protein forms complexes with BECN1 to trigger mitochondrial 
membrane depolarization. Indeed, an association between BECN1 and Bcl-2 was 
observed by co-immunoprecipitation after 16 h of 1α,25(OH)2D3 treatment. Secondly, 
Akt/mTOR pathway regulation by 1α,25(OH)2D3 was investigated. Proliferation assays 
indicated that vGPCR cell number decreased in presence of PI3K/Akt pathway (LY 
294002) likewise 1α,25(OH)2D3 (10 nM, 48 h). Also, Akt protein phosphorylation was 
found decreased in time (6-48 h) and dose response studies (0.1-100 nM) by 
1α,25(OH)2D3. Decrement in Akt phosphorylation was accompanied by a reduced 
mTOR phosphorylation and increased LC-3II protein levels after 48 h of 1α,25(OH)2D3 
treatment. Moreover, when autophagy flow was inhibited by Cloroquine (CQ, 1 μM), 
LC-3II protein levels also increased and this event was enhanced by 1α,25(OH)2D3. 
For far, these results suggest that 1α,25(OH)2D3 triggers autophagy provoking Bcl-
2/BECN1 association and inhibiting Akt/mTOR pathway. Supported by grants from 
CONICET 11220150100057CO and FONCyT PICT-2013-0552 to Verónica González-
Pardo. 
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Cancer cells metabolism relies in an exacerbation of glucose consumption which 
supports the malignant phenotype. Canine and feline melanomas are highly 
aggressive pathologies that have been proposed as interesting models of human 
melanoma disease. At present, the antitumoral potential of the antidiabetic drug 
metformin (MET) is being evaluated at different clinical protocols. The aim of the 
present work was to investigate the in vitro effects of the combination of MET and 6-
aminonicotinamide (6AN, G6PD inhibitor) on melanoma cell lines of different species, 
hM1, hM2, hM4, hM9, hM10, A375, SB2 and M8 (humans), Sc (canine) and Dc 
(feline). Cells were grown as monolayers at a subconfluent cell density. After 24 h of 
culture, cells were treated with 1-15 mM MET and 1-100 µM 6AN or a combination 
of them. Concentration-response curve were also assessed. The antitumor effects of 
bioenergetic inhibition were evaluated by the acidic phosphatase assay (APH) 5 days 
after treatments. We found that all melanoma cells viability was significantly 
decreased (p<0.05) in a concentration dependent manner after MET treatment, 
whereas only hM1, hM10, SB2 and Sc were significantly affected by 6AN. In addition, 
MET cytotoxic effects were significantly potentiated (p<0.05) by the combination of 
6AN in all cells lines. We further analyzed the mechanism involved in the 
effectiveness of the combination of MET/6AN by means of specific fluorescent 
probes. We found that MET/6AN significantly decreased glucose consumption and 
lactate production (specific kits) whereas increased intracellular oxidants (DCF) and 
acidic vesicles (NA) thus suggesting an autophagic process. The results reported here 
support further studies to investigate the potential use of this metabolic modulation 
approach in a clinical setting. 
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