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SISTAM 2015
The Third South American Symposium in
Signal Transduction and Molecular Medicine
Bariloche - ARGENTINA, April 2015

Program

Wednesday, April 1st
3:00 pm

Registration opens at the main Lobby

7:00 pm 8:00 pm

Opening Statements by the organizers followed by
the Opening Keynote Lecture: Mark Lemmon
University of Pennsylvania Perelman School of Medicine,
USA
Diversity of Receptor Tyrosine Kinase Signaling
Mechanisms

8:30 pm

Welcome Reception
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Thursday, April 2nd
7:00 am - 9:00 am

Breakfast

9:00 am - 10:50 am

Session # 1

9:00 am - 9:45am

Speaker # 1: Roger Davis
University of Massachusetts Medical School, USA.
Metabolic Stress Signaling Mediated by JNK

9:45 am - 10:30 am

Speaker # 2: Guadalupe Sabio
Centro Nacional de Investigaciones Cardiovasculares
Carlos III, Spain
The Role of p38 and  in Heart Growth

10:30am - 10: 50am

Short Talk # 1: Fabio L. Forti
Departamento de Bioquimica, Instituto de Quimica,
Universidade de Sao Paulo, Brazil
DUSP3 Affects Proliferation and Differentiation of
Neuroblastoma Cells through ERK1/2 Via

10:50 am - 11:20 am

Coffee Break

11:20 am - 12:45 pm

Session # 2

11:20 am - 12:05 am

Speaker # 3: Kathryn Ferguson
University of Pennsylvania, Perelman School of
Medicine, USA
Regulation of the Tie Family of Receptor Tyrosine
Kinases

12:05 am - 12:25 pm

Short Talk # 2: Gustavo Paratcha
Division of Molecular and Cellular Neuroscience.IBCN“Prof. E. De Robertis”- CONICET–UBA, Argentina
The Leucine-Rich Repeat Transmembrane Protein
LRIG1 Restricts Hippocampal Dendrite Complexity
by Modulating Neurotrophin-Induce TRKB Signaling
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12:25 pm - 12:45 pm

Short Talk # 3: Fernanda Ledda
Division of Molecular and Cellular Neuroscience.IBCN“Prof. E. De Robertis”- CONICET–UBA, Argentina
PEA3 Transcription Factor Family Member, ETV4 and
ETV5, Mediate NeuriteOutgrowth in Response to
Neurotrophins

1:00 pm - 3:00 pm

Lunch

3:00 pm - 5:10 pm

Session # 3

3:00 pm - 3:45 pm

Speaker # 4: Nicolás Plachta
EMBL Australia, Monash University, Australia
Imaging the Signals that Control Cell Fate in Living
Mouse Embryos

3:45 pm - 4:05 pm

Short Talk # 4: Martín Stortz
IFIBYNE-CONICET, University of Buenos Aires,
Argentina.
Intracellular Dynamics of the Glucocorticoid
Receptor and its Co-Regulator TIF2/GRIP1

4:05 pm - 4:50 pm

Speaker # 5: Onno Meijer
Leiden University Medical Center, The Netherlands
The Good and Bad of Stress: Using Different
Signaling Modes of the Glucocorticoid Receptors to
Understand and Target Stress-Related Disease

4:50 pm - 5:10 pm

Short Talk # 5: Marina Simian
Instituto de Oncología “Angel H. Roffo”, Argentina
The Extracellular Matrix Determines Estrogen
Receptor's Longevity by an Endosomal-Recycling
Pathway: Implications for EndrocrineResistance in
Breast Cancer
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5:10 pm - 5:40 pm

Coffee Break

5:40 pm - 7:50 pm

Session # 4:

5:40 pm - 6:25 pm

Speaker # 6: Silvio Gutkind
NIDCR, NIH, USA
A Novel Gs-PKA Tumor Suppressor Pathway
Restraining YAP1 and GLI in Skin Stem Cells

6:25 pm - 6:45 pm

Short Talk # 6: Susana Silberstein
Instituto de Investigación en Biomedicina de Buenos
Aires - CONICET - PartnerInstitute of the Max Planck
Society. Departamento de Fisiología y Biología Molecular
y Celular, FCEN-UBA, Argentina
Two Cyclic AMP Sources Are Critical for Signaling of
the GPCR CRHR1

6:45 pm - 7:30 pm

Speaker # 7: Ghosh Sourav
Department of Neurology, Yale University School of
Medicine, USA
Metamorphosisof a Developmental Signaling
Pathway in Cancer

7:30 pm - 7:50 pm

Short Talk # 7: Deborah Schechtman
Departamento de Bioquímica Instituto de Química Universidade de São Paulo, Brazil
Recognition of Structural Consensus Sites by
Protein Kinases

8:00 pm - 9:15 pm

Dinner

9:15 pm – onwards

First Poster Session
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Friday, April 3rd
7:00 am - 9:00 am

Breakfast

9:00 am - 10:30 am

Session # 5

9:00 am - 9:45 am

Speaker # 8: Piero Crespo
Instituto de Biomedicina y Biotecnología de Cantabria
(CSIC), Universidad de Cantabria, Spain.
Ras Signals from the Golgi Complex Induce
Apoptosis

9:45 am - 10:30 am

Speaker # 9: Xosé Bustelo
Centro de Investigación del Cáncer, CSIC, University of
Salamanca, Spain
An Unexpected Tumor Suppressor-Like Role for the
VAV1 Proto-Oncogene

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

Session # 6

3:00 pm - 3:45 pm

Speaker # 10: George Thomas
Catalonian Institute of Oncology/IDIBELL, Spain
mTORC1, Ribosome Biogenesis, Cell Cycle
Checkpoints and Cancer Progression

3:45 pm - 4:30 pm

Speaker # 11: Sara Kozma
Catalonian Institute of Oncology/IDIBELL, Spain
Inhibition of mTORC1 and Autophagy in
Hepatocellular Carcinoma
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4:30 pm - 4:50 pm

Short Talk # 8: Stéfano Cirigliano
Institute of Oncology “Ángel H. Roffo”, Argentina
CIGB-300 Treatment in Lung Cancer Cells: Effect on
NF-κB Inhibition and Penetration in 3D Spheroids

4:50 pm - 5:20 pm

Coffee Break

5:20 pm - 7:30 pm

Session # 7

5:20 pm – 6:05 pm

Speaker # 12: Gerhard M. Christofori
Department of Biomedicine, University of Basel,
Switzerland
Complex Transcriptional Control of EpithelialMesenchymal Transition and Cancer Metastasis

6:05 pm – 6:25 pm

Short Talk # 9: Johanna Tocci
IFIBYNE-CONICET, University of Buenos Aires,
Argentina
RSPO3 Is a Glycoprotein Secreted by Mammary
Basal Cells that Induces Canonical WNT-Pathway
Activation, EMT and Aggressive Tumorigenic
Behavior in vivo

6:25 pm – 7:10 pm

Speaker # 13 : Michelle Kelliher
University of Massachusetts Medical School, USA
Regulation RIPK1 Signaling in Cell Death and
Inflammation

7:10 pm – 7:30 pm

Short Talk # 10: María Victoria Goddio
IFIBYNE-CONICET, University of Buenos Aires,
Argentina
The AU-RICH mRNA Binding Protein Tristetraprolin
(TTP) Contributes to Lactatin Maintenance in the
Mouse Mammary Gland

7:30 pm – 7:50 pm

Short Talk # 11: Nathalie Cella
Instituto de Ciências Biomédicas, Departamento de
Biologia Celular e do Desenvolvimento, Universidade de
São Paulo, Brazil
Maspin Subcellular Localization During the
Development of the Mouse Mammary Gland
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8:00 pm - 9:15 pm

Dinner

9:15 pm – onwards

Second Poster Session

Saturday, April 4th
7:00 am - 8:40 am

Breakfast

8:40 am - 10:40 am

Session # 7:

8:40 am - 9:25 am

Speaker # 14: Gabriel Rabinovich
IBYME, CONICET, Argentina
Signaling by Lectin-Glycan Complexes in Immunity
and Angiogenesis

9:25 am - 10:10 am

Speaker # 15: Carla Rothlin
Yale University, School of Medicine, USA
Immunobiology of TAM Receptor Tyrosine Kinases

10:10 am - 10:30 am

Short Talk # 12: Andrés Martín Toscani
IQUIBICEN, UBA-CONICET, Argentina
Play in Context: Extracellular Matrix Receptors
Modulating HRG Signaling in Breast Cancer Cells

10:30 am - 11:00 am

Coffee Break

11:00 am - 5:00 pm

Meet the speakers and recreation II

6:00 pm - 8:10 pm

Session # 8:

6:00 pm - 6:45 pm

Speaker # 16: Uri Saragovi
Lady Davis Institute-Jewish General Hospital, McGill
University, Canada
Academic Translational Medicine: from Target
Discovery and Validation, to Experimental
Therapeutics, to the Clinic
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6:45pm - 7:05 pm

Short Talk # 13: Fernando R. Benavent Acero
Laboratory of Molecular Oncology, UNQ, Argentina
Antitumor Effect of CIGB-300 Peptide, a Protein
Kinase CK2 Inhibitor in Preclinical Lung Cancer
Models

7:05 pm - 7:50 pm

Speaker # 17: David Guertin
University of Massachusetts, Medical School, USA.
mTORC2 Signaling in Adipocyte Metabolism
andInsulin Resistance

7:50 pm - 8:10 pm

Short Talk # 14: María Elisa Mercau
Department of Human Biochemistry, FMed-UBA,
CEFYBO-CONICET, Argentina
Autophagy and Oxidative Stress Contribute to the
Functional Remodeling of the Anterior Pituitary
Gland in Diet-Induced Insulin Resistance

8:15 pm - 9:15 pm

Dinner

9:15 pm – onwards

Third Poster Session.
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Sunday, April 5th
7:00 am - 9:00 am

Breakfast

9:45 am - 10:30 am

Sepaker # 18: Stephen Nimer
Sylvester Comprehensive Cancer Center and University
of Miami Miller School of Medicine, USA
The Role of Arginine Methyltransferases in Normal
and Malignant Hematopoiesis

10:30 am - 10:50 am

Short Talk # 15: Enrique A. Mesri
Viral Oncology Program, Sylvester Cancer Center; Miami
Center for AIDS Research, Dept. of Microbiology and
Immunology, USA
PDGF Receptor-α as Oncogenesis Driver in Kaposi’s
Sarcoma: Insights into Kaposi’s Sarcoma Herpes
Virus Pathology and into Targeted Therapies for
AIDS-Associated Kaposi’s Sarcoma

10:50 am - 11:20 am

Coffee Break

11:20 am - 12:45 pm

Session # 10

11:20 am - 12:05 pm

Speaker #19: Marla Berry
University of Hawaii, John A. Burns School of Medicine,
USA
Targeted Deletion of Selenium Transport and
Recycling pathways in Mice: Neurological and
Metabolic Consequences

12:05 pm - 12:25 pm

Short Talk # 16: Gianina Demarchi
Centro de Investigaciones Básicas y Aplicadas,
CITNOBA (CONICET-UNNOBA), Argentina
WNT/β-Catenin Pathway Activation in Murine Models
of Prolactinomas
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1:00 pm - 3:00 pm

Lunch

3:00 pm - 4:45 pm

Session # 11:

3:00 pm - 3:45 pm

Speaker # 21: Lucio Castilla,

University of Massachusetts Medical School, USA.
To be announced
3:45 pm - 4:05 pm

Short Talk # 17: Matias Blaustein
IFIBYNE-CONICET, DFBMC-FCEyN-UBA, Argentina
Spatio-Temporal Cell Signaling Dynamics: Towards
and AKT Fingerprint

4:05 pm - 4:25 pm

Short Talk # 18: Santiago Rodriguez Segui
IFIBYNE-CONICET, DFBMC-FCEyN-UBA, Argentina
TEAD and YAP Regulate the Enhancer Network of
Human Embryonic Pancreatic Progenitors

4:25 pm - 4:45 pm

Short Talk # 19: Martin Abba
CINIBA, Faculty of Medical Sciences, UNLP, Argentina
The Molecular Landscape of Breast Ductal
Carcinoma in situ

4:45 pm - 5:15 pm

Coffee Break

5:15 pm - 6:45 pm

Session # 12:

5:15 pm - 6:00 pm

Speaker # 22: Alberto Kornblihtt
IFIBYNE, CONICET, University of Buenos Aires,
Argentina
Chromatin, RNA Polymerase II Elongation and
Alternative Splicing

6:00 pm - 6:45 pm

Speaker # 23: Lutz Birnbaumer
Universidad Nacional de San Martin, Argentina
On the Discovery of a Role of GTP and G Proteins in
Signal Transduction: Personal Recollections 40Years
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Later

7:30 pm - 8:30 pm

Keynote Lecture:
Joseph Schlessinger
Yale University School of Medicine, New Haven, USA
Cell Signaling by Receptor Tyrosine Kinases; from
Basic Principles to Cancer Therapy

8:40 pm:

Closing Remarks

9:30 pm- onwards
and Chacarera

Traditional Barbecue - ASADO - Jitterbug Dancing

Monday, April 6th
7:00 am - 8:30 am

Farewell Breakfast and Meeting Adjourns
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Speaker
ABSTRACTS
(In alphabetical order)
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TARGETED DELETION OF SELENIUM TRANSPORT AND RECYCLING
PATHWAYS IN MICE: NEUROLOGICAL AND METABOLIC CONSEQUENCES
Marla J. Berry, Lucia A. Seale, Ashley Ogawa, Penny Kremer, Ann C. Hashimoto,
and Matthew W. Pitts.
Department of Cell and Molecular Biology, John A. Burns School of Medicine,
University of Hawaii, USA
mberry@hawaii.edu
Selenoproteins function in multiple essential biological functions, are particularly
known for their key roles in antioxidant defense, and are synthesized via a unique
translational mechanism involving recoding of UGA codons to specify
selenocysteine instead of stop. Selenoprotein P (Sepp1) is distinctive among
selenoproteins in that it contains multiple selenocysteine residues and is thought
to act in selenium transport. Selenocysteine lyase (Scly) recycles selenium from
selenoproteins via decomposition of selenocysteine to alanine and selenide, the
latter of which is utilized for new selenoprotein biosynthesis. Genetic deletion of
Sepp1 combined with feeding a selenium-deficient diet results in severe
neurological dysfunction and widespread brainstem neurodegeneration. We
hypothesized that mice lacking Scly might exhibit similar deficits. Surprisingly, Scly
KO mice raised on a Se-adequate diet exhibit hyperinsulinemia, hyperleptinemia,
glucose intolerance, and hepatic steatosis, and this phenpotype was more
pronounced in male mice. Upon dietary Se restriction, male Scly KO animals
develop several characteristics of metabolic syndrome, such as obesity, fatty liver,
and hypercholesterolemia, with aggravated hyperleptinemia, hyperinsulinemia,
and glucose intolerance. In addition, they exhibit mild neurological deficits. We
created novel transgenic mice constitutively lacking both genes and characterized
the phenotype. Deletion of Sepp1 and Scly further aggravates the phenotypes of
either single knockout male mouse, as these mice needed supraphysiological
selenium supplementation to survive, and surviving mice exhibited impaired
motor coordination, audiogenic seizures, and brainstem neurodegeneration.
These findings provide the first in vivo evidence that Scly and Sepp1 work
cooperatively to maintain selenoprotein function in the mammalian brain, and
that these functions exhibit gender-specific differences.
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ON THE DISCOVERY OF A ROLE OF GTP AND G PROTEINS IN SIGNAL
TRANSDUCTION: PERSONAL RECOLLECTIONS 40 YEARS LATER
Lutz Birnbaumer
Instituto de Investigaciones Biotecnológicas “Dr. Rodolfo A. Ugalde” (IIB-INTECH),
Universidad Nacional de San Martin Campus Miguelete, Argentina.
birnbau1@gmail.com
Lutz Birnbaumer will reminisce about his time with Hector Torres in Leloir's Fundación
Campomar in Buenos Aires and at the Institute of Chemical Biology in Tucumán, and
the beginnings of his life-long interest in mechanism of action of hormones. It was
then that of Insulin, which led him to seek a postdoctoral position with Martin Rodbell
at the NIH in the US. He will talk about his studies of adenylyl cylcases (ACs) - hoped to
be inhibited by insulin, which they were not - how he found that hormones activated
the enzyme by independent receptors (1969), shifting a requirement for Mg2+ (1969)
and how following the trail of an effect of GTP on the binding of glucagon to its
receptor in liver membranes, initially added as an unknown contaminant with ATP, led
to the serendipitous discovery that GTP was required for hormonal stimulation (1971).
First a curious finding for liver AC, it turned out to be general for all hormone
stimulated ACs and to also be so for hormonal inhibition of AC, first described in his
laboratory in Chicago (1973). He will highlight a few thought-changing results from
other laboratories, such as discovery of a hormone-stimulated GTPase inhibited by
cholera toxin by Daniel Cassel ) and Zvi Selinger (1974), who proposed a GTPase-driven
cycle with an active GTP-AC cycling to an inactive GDP-AC form and hormones
releasing GDP and allowing entry of GTP, as the mechanisms of their action. Proposed
as a hypothetical "transducer" by Rodbell, Birnbaumer and their colleagues in 1970,
the site of interaction of GTP became what is now called the G protein when it was
first separated from the AC proper by GTP-affinity chromatography by Thomas Pfeuffer
in Germany (1977) and by heat inactivation of the AC followed extraction and
reconstitution of a G component deficient thymoma cell membrane by Gilman and his
co-workers (1977). Outstanding biochemistry by Gilman's group led them to purify
what is now called Gs, an  dimer (1980). The second G protein to be purified was
Gi, done both by Gilman's group and by Juan Codina in Birnbaumer's group in 19821983. Birnbaumer will tell how his fellows John Hildebrandt and Juan Codina
discovered that Gs and and Gi were in facttrimers (1984and dissociated into GTP and  upon activation, reassociating after GTP hydrolysis to GDP (1984). He will end
by pointing out that it was not until 2010 that, together with Adolfo Zurita (now at the
University of San Luis) he figured out, at the atomic level, the key role that Mg2+
played in stabilizing the active GTP form, from which the only escape is the hydrolyzing
GTP. None of these successes could have been without the initial training he received
first hand from Hector Torres, whose first graduate student he had been 1964-1967.
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AN UNEXPECTED TUMOR SUPPRESSOR-LIKE ROLE FOR THE VAV1 PROTOONCOGENE
Javier Robles-Valero, Mauricio Menacho-Márquez, Francisco Lorenzo-Martín &
Xosé R. Bustelo
Centro de Investigación del Cáncer, CSIC-University of Salamanca, Campus
Unamuno s/n, 37007 Salamanca, Spain
xbustelo@usal.es
Rho GDP/GTP exchange factors (GEFs) are enzymes that promote the activation of
Rho GTPases during signal transduction. Due to this, it is widely assumed that they
play proactive roles during tumorigenesis. However, given their large numbers and
usual multidomain structures, it is still unclear whether this idea applies to all Rho
GEFs and, if so, whether such protumorigenic functions are catalysis-dependent.
We are currently addressing this issue in the case of the Vav subfamily, a group of
tyrosine phosphorylation-regulated Rho GEFs that play key roles in the immune,
cardiovascular and nervous systems. These proteins epitomize the complexity
present in the Rho GEF field because, in addition to their catalytic regions, they
harbor seven domains that can mediate a variety of regulatory and effector
functions. In agreement with their role as upstream activators of Rho GTPases,
recent studies have revealed that the catalytic activity of Vav proteins contributes
to the growth of specific myeloid leukemia subtypes and epithelial tumors.
However, we have unexpectedly found that one of the members of this family,
Vav1, can also play tumor suppressor-like functions in specific tumorigenic
contexts. Consistent with this, we have seen that Vav1-deficient mice show a high
tendency to develop Notch1-dependent T cell acute lymphoblastic leukemia (TALL) both during aging and upon exposure to chemical carcinogens. This
phenotype is rather unexpected, given the known implication of Vav1 in both the
development and proliferation of lymphocytes as well as in the fitness of c-Kitand Bcr-Abl-driven myeloid leukemias. Mechanistic studies have revealed that this
tumor suppressor-like role is due to the catalysis-independent implication of Vav1
in the degradation of the active, intracellular fragment of the Notch1 receptor.
This function requires the SH3-mediated interaction of Vav1 with Cbl-b, an E3
ubiquitin ligase that mediates the ubiquitin-mediated degradation of the active
Notch1 fragment in the proteosome. These results indicate that a single Rho GEF
can elicit bivalent pro- and antitumorigenic effects in cancer depending on the cell
type and signaling context where it operates. Importantly, they also suggest that
catalytic-based anti-RhoGEF therapies may specifically hamper tumorigenesis
while preserving the antitumorigenic pathways engaged by some of the
noncatalytic domains of these enzymes.
This work is supported by grants from the Spanish Ministry of Economy and
Competitiveness (SAF2012-31371, RD12/0036/0002), Worldwide Cancer Research (14-1248),
and the Solórzano Foundation.

24

REGULATORY NETWORKS OF EMT AND CANCER METASTASIS
Nathalie Meyer Schaller, Neha Tiwari, Maren Diepenbruck, Dorothea Gruber, Anna
Fantozzi, and Gerhard Christofori
Department of Biomedicine, University of Basel, Switzerland
gerhard.christofori@unibas.ch
Cancer cell invasion into the surrounding tissue is a critical hallmark of cancer
metastasis. 90% of all cancers originate from epithelial tissues and, to leave the
primary tumor and invade their environment, tumor cells dissolve their cell-cell
contacts and adjust their cell-matrix adhesion sites to a more transient, migratory
and invasive mode. Such temporary and reversible phenomenon is known as
epithelial-to-mesenchymal transition (EMT). The distinct stages of an EMT are
tightly regulated by various signaling pathways and transcriptional control circuits
and involve activation and repression of a large number of genes that modulate
the invasive behavior of cells. For example, Sox4 is indispensable for EMT and cell
survival in vitro and for primary tumor growth and metastasis in vivo. Sox4 directly
regulates the expression of Ezh2, encoding the Polycomb group histone
methyltransferase that trimethylates histone 3 lysine 27 (H3K27me3) for gene
repression, and thus impacts on the epigenetic regulation of gene expression
during EMT. The levels of Tead2, the DNA binding effector of the Hippo-Warts
signaling pathway, also increase in the nucleus of cells during an EMT, thereby
directing a predominant nuclear localization of its co-factors Yap and Taz. Genomewide chromatin immunoprecipitation/next generation sequencing in combination
with gene expression profiling reveals the transcriptional targets of Tead2 during
EMT. Among these, zyxin contributes to the migratory and invasive phenotype
evoked by Tead2. Conversely, Klf4 acts as a transcriptional activator of epithelial
genes and as a repressor of mesenchymal genes, and the loss of the expression of
Klf4 is required for the induction of EMT in vitro and for metastasis in vivo.
Specifically, increased expression of Jnk1 (Mapk8) upon down-regulation of its
transcriptional repressor Klf4 is required for EMT and cell migration. Many of the
signaling pathways and transcription factors critical for the regulation of EMT are
well known for their functions in the homeostasis of embryonic and somatic stem
cells. We find that cells undergoing an EMT exhibit several hallmarks of stem cells
and are more tumorigenic as compared to their epithelial counterparts. Notably,
the expression of several angiogenic factors is upregulated during an EMT, and the
increased expression of VEGF-A is required for the tumorigenicity of invasive
mesenchymal cells. We conclude that a high angiogenic potential is an intrinsic
feature of tumor-initiating cells/cancer stem cells.
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RAS SIGNALS FROM THE GOLGI COMPLEX INDUCE APOPTOSIS
1

3

1

2

Berta Casar , Imanol Arozarena , Paula Colón-Bolea , Adam Hurlstone and Piero
1*
Crespo
1

Instituto de Biomedicina y Biotecnología de Cantabria, Consejo Superior de
Investigaciones Científicas (CSIC) – Universidad de Cantabria –SODERCAN.
2
Santander, Spain. Faculty of Life Sciences, University of Manchester, UK.
crespop@unican.es

Ras proteins are distributed in different plasma-membrane microdomains and
endomembranes. It is known that substantial amounts of H-Ras reside at the Golgi
complex, but the functions of this pool remain largely unknown. By the use of
different cellular and animal models and by biochemical and systems biology
approaches, herein we demonstrate that Ras signals emanating from the Golgi
complex generate a potent apoptotic response. We show that H-Ras activation at
the Golgi down-regulates total ERK1/2 activation. This is accomplished by inducing
the expression of the tyrosine phosphatase PTP that acts somewhere upstream
of c-Raf to quench signaling through the Ras-ERK axis. Preventing PTP expression
attenuates the apoptotic response to H-Ras Golgi signals. Moreover, biocomputational integration of the Ras-Golgi interactome, phosphoproteome and
transcriptome unveils a network of pathways promoting pro-apoptotic signaling.
Finally, we demonstrate that physiological signals inducing differentiation or
proliferation, avoid activating Ras at the Golgi. Concomitant Ras activation therein,
distorts proliferative and differentiation responses.
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METABOLIC STRESS SIGNALING MEDIATED BY JNK
Roger J. Davis
Howard Hughes medical institute and, University of Massachusetts Medical
School, Worcester, MA USA
Roger.Davis@umassmed.edu
The cJun NH2-terminal kinase (JNK) signaling pathway is implicated in the
pathogenesis of diabetes. High fat diet-induced obesity causes activation of JNK in
insulin target tissues. JNK-deficient mice are resistant to the effects of feeding a
high fat diet, including protection against insulin resistance and failure of obesity
development. We have used tissue-specific JNK-deficient mice to probe the
mechanism of JNK regulation of insulin resistance and obesity. We show that JNK
plays different roles in multiple tissues and that the phenotype of whole body JNKdeficient mice reflects the interactions between these different JNK-dependent
processes. The molecular mechanisms of JNK function will be discussed.
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REGULATION OF THE TIE FAMILY OF RECEPTOR TYROSINE KINASES.
Kathryn M. Ferguson, Ph.D.
Departments of Physiology, University of Pennsylvania Perelman School of
Medicine, Philadelphia, PA 19104, USA
ferguso2@mail.med.upenn.edu
The Tie family of receptor tyrosine kinases (RTKs) is important in the regulation of
angiogenic processes that are critical in vascular development, as well as
vascularization of tumor masses. Several anti-angiogenic agents are currently in
development that targeting these receptors and may circumvent resistance to
clinically approved anti-angiogenics, all of which target the vascular endothelial
growth factor receptor (VEGFR) axis. Understanding of the regulation of the Tie
receptor family is limited. I will describe new insights on the role of the
extracellular region (ECR) of Tie receptors in the regulation of this family of RTKs.
It is becoming increasingly clear that for most, if not all, RTKs the ECR plays an
important regulatory role –it is not simply a ligand binding region. Activation of
RTKs requires the coordination of multiple intra- and inter-molecular interactions
that span from the ligand binding site through the transmembrane domain to
activate trans-autophosphorylation of the intracellular region. For a number of
RTKs, most notably for members of the platelet derived growth factor receptor
(PDGFR) family, homotypic interactions in the extracellular membrane proximal
domains of the receptor have been shown to be important in regulation. I will
present data that suggest that this is also true for Tie family receptors. The
mechanism of ligand induced activation of Tie2 receptors is poorly understood.
The primary ligands for the Tie receptors, angiopoeitin-1 (Ang1) and Ang2, are
oligomeric, and appear to induced receptor clustering in cells. Ang1 is a Tie2
agonist thought to promote Tie2 homo-oligomerization, whereas Ang2 is a
context dependent ligand that can be a Tie2 antagonist. In the presence of Tie1,
Ang2 is thought to induce Tie1:Tie2 hetero-oligomers. I will describe our current
understanding of the homo- and hetero-oligomerization of Tie receptors, and how
oligomerization relates to receptor activation. These studies shed important light
on extracellular control of Tie receptor regulation and on how this might be
modulated for pharmacologic advantage.
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mTORC2 SIGNALING IN ADIPOCYTE METABOLISM AND INSULIN
RESISTANCE
David Guertin, PhD
UMass Medical School, Worcester, MA USA
David.guertin@umassmed.edu
A major interest of my lab is to understand how cells and tissues sense and
respond to changes in nutrient availability. One specific area of focus is in
elucidating the regulation and function of mTOR, the centerpiece of a complex
nutrient and growth factor sensing signaling pathway with links to many human
diseases, including cancer and diabetes, and ageing. The mTOR kinase functions
in cells as the catalytic subunit of at least two distinct multi-protein complexes
called mTOR complex 1 (mTORC1) and mTORC2. The best-understood complex is
mTORC1; however, most of our current work focuses on mTORC2, which has
subunits and functions distinct from mTORC1 that remain poorly understood.
Recently, we’ve become particularly interested in understanding how mTORC2
functions in adipose tissue to regulate energy homeostasis. There are two major
classifications of adipose tissue; white adipose tissues (WATs), which function as
the body’s major long-term energy/lipid storage sites and as critical endocrine
organs; and brown adipose tissues (BATs), which also store lipid but for the main
purpose of burning it to generate body heat (thermogenesis). Using mice, we
found that inhibiting mTORC2 in BAT is metabolically favorable because it
increases BAT activity and protects mice from an obesogenic diet. In contrast,
inhibiting mTORC2 in WAT is metabolically unfavorable as it rapidly causes hepatic
insulin resistance. I will discuss what led us down this road of investigation, the
different roles of mTORC2 in adipose tissue, and our thoughts on the broader
implications and potential therapeutic relevance of this work.
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A NOVEL Gs-PKA TUMOR SUPPRESSOR PATHWAY RESTRAINING YAP1
AND GLI IN SKIN STEM CELLS
J. Silvio Gutkind
Oral and Pharyngeal Cancer Branch, NIDCR, NIH - USA.
gutkind@dir.nidcr.nih.gov
The integrity of the epidermis is highly dependent on resident self-renewing stem
cells, the biology of which is controlled by diverse signaling networks that ensure
proper tissue homeostasis. These stem cells also need to respond rapidly to
environmental insults and tissue injury to repopulate the damaged tissues. Many cell
surface receptors control these processes, coordinating stem cell proliferation with the
activation of differentiation programs in response to local and environmental cues.
Among them, epithelial stem cells express multiple G protein-coupled receptors
(GPCRs), which are often used as specific markers for distinct stem cell populations.
However, the function of these GPCRs and their downstream trimeric G proteins and
their signaling targets are still largely unknown. As many epithelial stem cell GPCRs are
predicted to couple to the heterotrimeric G protein Gs, we explored the role of the
Gs subunit on epithelial stem cell fate decisions on the skin. We deleted Gnas (the
gene encoding for Gs) using a floxed Gnas allele and tamoxifen-inducible CRE under
the control of the cytokeratin 14 promoter, thereby targeting epithelial stem cells.
Surprisingly, conditional Gnas deletion was sufficient to promote the massive
amplification of a GLI+ hair follicle stem cell compartment, and the rapid development
of basal cell carcinoma within weeks. As Gs stimulates cAMP formation, we next
investigated whether this effect was dependent on a reduced activity of cAMPactivated protein kinase (PKA). To target PKA specifically, we took advantage of the
PKA-inhibitor protein (PKI), which can bind and block the active site of PKA with high
specificity. We generated mice expressing GFP-PKI under the control of the tetresponsive elements and bred them with mice expressing the reverse tetracyclineactivated transactivator rtTA2 under the control of the cytokeratin 5 promoter,
targeting the expression to the epithelial stem cell compartment. Mice in which PKA
was inhibited developed basal cell carcinoma with an even earlier onset and more
widespread disease manifestation. Using these animal models, gene expression
analysis, and in vitro stem cell function assays, we found that a Gs-PKA axis controls
the transcriptional activity of hair follicle stem cell regulators, including GLI
transcription factors and the YAP1 co-transcriptional activator, in order to induce the
proper differentiation in the skin. We also engineered mice expressing the
constitutively active form of Gs (GsR201C) in epithelial stem cells, and found that
overactivation of this pathway results in hair follicle stem cell exhaustion and hair loss.
These findings position Gs and PKA as master regulators of stem cell fate in the skin,
and highlight their ability to function as tumor suppressor genes, in particular for
malignancies driven by GLI and YAP transcriptional activity.
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PROFILING THE CHROMATIN LANDSCAPE; COMPLEXITY OF
FACTOR/TEMPLATE DYNAMICS ON MULTIPLE TIME SCALES
1

Gordon L Hager , Stephanie A Morris, Songjoon Baek, Myong-Hee Sung, Mike J
Guertin, R. Louis Schiltz, Thomas Johnson, Tina B Miranda, and Erin E
SwinsteadLab of Receptor Biol & Gene Expression, National Cancer Inst, NIH,
Bethesda, MD, USA
hagerg@exchange.nih.gov
Transcription factors (TFs) regulate gene expression by interacting with
chromatinized DNA response elements (REs). Access to these elements is
dramatically restricted by chromatin organization, and modification of the
nucleoprotein structure to allow factor binding is a key feature of cell selective
gene regulation (Molecular Cell 29:611, 2008; Molecular Cell 43:145, 2011). Local
transitions in chromatin access [often characterized as DNaseI hypersensitive sites
(DHSs) are often associated with the action of ATP-dependent chromatin
remodeling proteins (Nature Struct. Mol. Biol. 21:73, 2014; Molecular Cell 14:163,
2004); ATP-dependent remodeling may be a universal feature of these transitions.
These processes are highly dynamic, often with factor/template interactions
persisting only for a few seconds (Science 287:1262, 2000; Nature Comm. 5:4456,
2014; Molecular Cell 56:275, 2014). The discordance between demonstrated live
cell action of gene regulatory factors and the methods used to study their function
is a major challenge for the field. We will discuss a model (Dynamic Assisted
Loading) for regulatory element function that integrates critical observations from
live cell imaging, genome wide characterization of binding factors, and the
biochemistry of remodeling complexes [Nature Rev. Genet. 15:69, 2014; Cell
146:544, 2011; Nature Comm. (In press)].
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RIPK1 MAINTAINS TISSUE HOMEOSTASIS BY REGULATING CELL DEATH
AND INFLAMMATION
Matija Zelic, Justine Roderick, Nicole Hermance and Michelle A. Kelliher
Department of Molecular, Cell and Cancer Biology, University of Massachusetts
Medical School, Worcester, MA 01605, USA
michelle.kelliher@umassmed.edu
Necroptosis has emerged as an important pathway of programmed cell death in
embryonic development, tissue homeostasis and inflammation. RIPK1 is
implicated in inflammatory and cell death signalling and its kinase activity is
believed to drive RIPK3-mediated necroptosis. Here we show that kinaseindependent scaffolding RIPK1 functions to regulate homeostasis and prevent
inflammation in barrier tissues by inhibiting epithelial cell apoptosis and
necroptosis. Intestinal epithelial cell-specific RIPK1 ablation sensitized epithelial
cells to TNF-induced apoptosis and necroptosis and caused microbiotaindependent intestinal pathology that was prevented by a TNFR1 deficiency. A
hematopoietic RIPK1 deficiency also triggered hematopoietic stem and progenitor
cell (HSPC) death, resulting in pancytopenia and bone marrow failure that was
fully prevented by a RIPK3 deficiency. This study revealed unexpected, antiinflammatory roles for RIPK1 in inhibiting RIPK3-mediated necroptosis in
hematopoietic cells in vivo and identified necroptosis as a more potent trigger of
inflammation compared to apoptosis. We also show that the kinase activity of
RIPK1 is not required for survival but is essential for necroptosis in vivo. Therefore,
RIPK1 has kinase independent scaffold functions that regulate cell survival and
maintain tissue homeostasis, whereas its kinase activity is essential for necroptosis
in vivo.
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CHROMATIN, RNA POLYMERASE II ELONGATION AND ALTERNATIVE
SPLICING
Alberto R. Kornblihtt
Instituto de Fisiología, Biología Molecular y Neurociencias (IFIBYNE-UBA-CONICET)
and Departamento de Fisiología, Biología Molecular y Celular, Facultad de Ciencias
Exactas y Naturales, Universidad de Buenos Aires, Ciudad Universitaria, Pabellón II,
C1428EHA Buenos Aires, Argentina
ark@fbmc.fcen.uba.ar
An enormous body of evidence has demonstrated the prevalence of alternative
splicing in multicellular eukaryotes, its key roles in determining tissue- and
species-specific differentiation patterns, and its causal role in hereditary disease
and cancer. The emerging evidence places alternative splicing in a central position
in the flow of eukaryotic genetic information, between transcription and
translation, in that it can respond not only to various signaling pathways that
target the splicing machinery but also to the co-transcriptional control by
transcription factors and chromatin structure. Splicing is functionally coupled to
transcription, linking the rate of RNA polymerase II (RNAPII) elongation and the
ability of splicing factors to recognize splice sites of various strengths. We will
show how slow RNAPII elongation can either up- or downregulate the inclusion of
cassette exons, depending on the nature and regulatory sequences of the
alternative exon. Local intragenic changes in RNAPII elongation affecting
alternative splicing can be caused by changes in chromatin structure linked to
specific histone modifications. We will discuss how the deployment of the
repressive marks H3K9me2 and H3K27me3 along the NCAM gene body during
neuronal cell differentiation correlates with inhibition of RNAPII elongation in the
E18 region, promoting E18 inclusion into the mature mRNA, without affecting
total mRNA levels. We will also show that transfection of cells with siRNAs
targeting intronic sequences regulates alternative splicing. These nuclear effects of
siRNAs on splicing require the argonaute protein AGO1, whose cytoplasmic roles
are well established. However, AGO1 implication in small RNA-mediated
transcriptional gene silencing in the mammalian cell nucleus is less understood.
We used ChIP-seq to investigate the genome-wide distribution of AGO1 nuclear
targets. Unexpectedly we found that about 80% of AGO1 clusters are associated to
cell-type specific transcriptional enhancers, most of them (73%) overlapping active
enhancers. This association seems to be mediated by enhancer RNAs and to be
more prominent in intragenic enhancers. Paradoxically, crossing ChIP-seq with
RNA-seq data upon AGO1 depletion revealed that enhancer-bound AGO1 is not
linked to the global regulation of gene transcription but to the control of
constitutive and alternative splicing.
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INHIBITION OF mTORC1 AND AUTOPHAGY INHEPATOCELLULAR
CARCINOMA
Sara C. Kozma
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The mTOR complexes, 1 and 2, are key regulators of multiple cellular processes
including translation, ribosome biogenesis, growth, proliferation, metabolism, and
autophagy. Although the rapamycin derivatives (rapalogs) are used clinically in the
treatment of a number of cancers, they potentiate PI3K activation through
inhibition of the mTORC1/S6K1 negative feedback loop and incompletely suppress
mTORC1 signaling to 4E-BP1. Therefore, mTOR ATP-site competitive inhibitors
have been developed. We chose to test their efficacy in the treatment of
th
hepatocellular carcinoma (HCC), the 4 most common cancer worldwide and the
most rapidly expanding tumor type in the western world due to the growing
epidemic in obesity. Moreover, mTORC1is hyperactivated in ~80% of HCCs, making
it an attractive drug target for a disease with no durable treatment options.
However, the rapamycin derivative, RAD001, an allosteric mTOR inhibitor
hasrecently failed in clinical trials, likely due to inhibition of the mTORC1/S6K1
negative feedback loop and/or incomplete suppression of mTORC1. Likewise we
recently demonstrated that RAD001 alone had minimal effects on HCC
proliferation; however, when combined with BEZ235, a PI3K/mTOR ATP-site
competitive inhibitor, synergistically blocked 4E-BP1 phosphorylation and HCC cell
growth in culture and caused tumor regression in a mouse model that closely
resemblehuman HCC with a bad prognosis. Unexpectedly, the effects of the
combined mTOR inhibitors appeared not to be through inhibition of 4E-BP1
phosphorylation, but through their ability to potently induce autophagy and
increase mitophagy in the tumor. Nevertheless, mTOR inhibitors,although
effectively targeting the bulk tumor population, have been reported to promote
the survival of a tumor initiating or stem cell-like population, potentially through
increased autophagy. It has been reported thatthe biguanide, phenformin,
selectively targetsthe stem cell population, suggestingthe potential therapeutic
benefit of combining mTOR inhibitors with phenforminto target both bulk and
stem cell populations. The results of such studies in HCC tumor models will be
presented.
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DIVERSITY OF RECEPTOR TYROSINE KINASE SIGNALING MECHANISMS
Mark A. Lemmon, Ph.D.
Department of Biochemistry and Biophysics, University of Pennsylvania Perelman
School of Medicine, Philadelphia, PA 19104, USA
mlemmon@mail.med.upenn.edu
The 58 growth factor receptor tyrosine kinases (RTKs) provide a useful palette of
signaling mechanisms used in biology for receptors with a single transmembrane
domain. Although initial studies of examples such as the epidermal growth factor
receptor (EGFR) suggested that a simple ligand-induced dimerization mechanism
could explain transmembrane signaling, it is now clear that the basic mechanisms
are more complex than this, with substantial diversity across the superfamily.
Taking examples from human and invertebrate RTKs, I will describe what we have
learned for several members of this superfamily by studying activation of the
receptors by their natural ligands and (for human receptors) oncogenic mutations
found in cancer patients. First, I will summarize our studies of EGFR, generally
viewed as a ‘prototypic’ RTK, and the target of several important cancer
therapeutics – highlighting some unique regulatory features in this family that
may greatly impact the nature and quality of their responses to ligand and
summarizing how these may have changed through evolution. Second, I will
summarize our progress in an important group of RTK families in which the
intracellular domains contain pseudokinases – namely the Ryk, Ror, and
CCK4/PTK7 families. These RTKs are all thought to be regulated by extracellular
binding of Wnt ligands. Third, I will describe examples of receptor-receptor
interactions that appear to be important for conferring unique allosteric
properties on different RTKs. To close, I will outline the current state of our efforts
to exploit our knowledge of RTK regulatory mechanisms to make clinical
predictions about which receptor mutations that emerge in the clinic are
oncogenic, and how they affect inhibitor sensitivity – with the goal of aiding
patient treatment decisions in neuroblastoma and lung cancer. (Funded by NIH
grants R01-CA079992,R01-GM107435 and R01-GM099891).
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THE GOOD AND BAD OF STRESS: USING DIFFERENT SIGNALING MODES
OF GLUCOCORTICOID RECEPTORS TO UNDERSTAND AND TARGET
STRESS-RELATED DISEASE
OC Meijer
Endocrinology Division, Dept. of Internal Medicine, Leiden University Medical
Center, PO Box 9600, 2300 RA Leiden, The Netherlands
o.c.meijer@lumc.nl
Psychological and physical stress stimulates secretion of glucocorticoid hormones
(GCs) from the adrenal gland. GCs are necessary for adaptation to stress, but in
excess can cause psychiatric (and other) disease. GCs bind to two types of nuclear
receptors: mineralocorticoid and glucocorticoid receptors (MRs and GRs). These
are widely expressed and act as transcription factors. We are trying to understand
and manipulate the downstream signalling of the GR in order to separate wanted
from unwanted GC effects on the brain. Corticotropin Releasing Hormone (CRH) is
a potent anxiety-inducing peptide, and a transcriptional target of GRs. We
demonstrated in knockout mice that the transcriptional coregulator Steroid
Receptor Coactivator-1 (SRC-1) is necessary for regulation of the Crh gene in brain
stress circuitry. We have used antisense mediated ‘exon skipping’ to change SRC-1
splice variant expression locally in the brain, and induced GR resistance of the Crh
gene in a brain area involved in anxiety regulation. This selective transcriptional
resistance was associated with higher methylation of the promoter. Thus, with
molecular tools we can direct GC effects away from potentially harmful
consequences. Ligands of GR can achieve similar effects. Selective GR Modulators
bind to the receptor, and cause a conformation that differs from that induced by
full/partial agonists and antagonists. We established on a peptide array that two
such compounds (C108297 and C118335) cause intermediate recruitment of
coregulator-motifs by GR compared to a classical agonist and antagonist. The two
selective modulators differed subtly in the downstream proteins that are
recruited, yet showed dramatic differences when tested in mice in a memory task
for emotional events. Selective modulators can therefore help to link particular
stress-related effects on the brain to distinct transcriptional pathways. They may
also form a class of drugs that can be therapeutically used in treating stressrelated pathology.
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THE ROLE OF ARGININE METHYLTRANSFERASES IN NORMAL AND
MALIGNANT HEMATOPOIESIS
Fan Liu, PJ Hamard, Ly Vu, Sarah Greenblatt, Koji Ando, Ezra Blumenthal, Guoyan
Cheng, Concepcion Martinez, Luisa Luciani, Stephen Nimer
Sylvester Comprehensive Cancer Center and University of Miami Miller School of
Medicine; Miami, FL 33136, USA
SNimer@med.miami.edu
Hematopoietic stem cell differentiation is controlled by a variety of intrinsic and
extrinsic events, and a rapid response to the environment can occur via the post
translational modification of existing proteins. Published studies suggest that both
PRMT4 and PRMT5 are over expressed in human AML, and we have been studying
the symmetric and asymmetric methylation of arginine residues in histone and
non-histone proteins. We have identified how signaling pathway impact the
function of these enzymes, and how these enzymes regulate key signaling
pathways in hematopoietic cells, and ultimately their biologic behavior. Through
genetic knockout, shRNA-based gene knockdown, and using chemical inhibitors,
we have defined unique roles for PRMT4 and PRMT5 in regulating normal vs.
malignant hematopoietic cell biology. The results of our studies will be presented.
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IMAGING THE SIGNALS THAT CONTROL CELL FATE IN LIVING MOUSE
EMBRYOS
Nicolas Plachta
EMBL Australia Group Leader, ARMI, Level 1, Building 75, Monash University,
Clayton, VIC 3800, Australia
nico@emblaustralia.org
Each of our cells must resolve its fate, shape and position. Revealing how these
decisions are made is critical to understand how mammalian embryos. Yet, their
real time control in mammals and in vivo remains unknown. Because fixed
specimens cannot capture real time cell dynamics, we combined advanced
imaging technologies, genetic and quantitative methods to study mammalian cells
directly in living mouse embryos. We recently provided the first biophysical
explanations of how transcription factors (TFs) search DNA to control mammalian
cell fate in vivo. We also used live imaging to discover that cells use a new class of
long filopodia to form the first tissue structure of the embryo. Finally, we
demonstrated how mechanical forces determine the first spatial segregation of
cells during development. Our discoveries reveal new dynamic views of how the
early mammalian embryo forms.
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SIGNALING BY LECTIN-GLYCAN COMPLEXES IN IMMUNITY AND
ANGIOGENESIS
Gabriel A. Rabinovich
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In the postgenomic era, the study of the ‘glycome’- the whole repertoire of
saccharides in cells and tissues- has enabled the association of unique glycan
structures with specific physiological and pathological processes. The
responsibility for deciphering this biological information is assigned, at least in
part, to endogenous glycan-binding proteins or lectins whose expression is
regulated at sites of inflammation and tumor growth. With the overarching goal of
generating more rational therapeutic strategies, our laboratory investigates the
molecular interactions between endogenous lectins and glycans leading to
signaling pathways that control control of immune tolerance, inflammation and
angiogenesis in the tumor microenvironment. In the past years we have identified
an essential role for galectin-1, an endogenous lectin with specificity for poly-Nacetyllactosamine-enriched glycans in promoting tumor-immune escape in several
tumor models and contributing to the resolution of autoimmune inflammation by
selectively blunting Th1 and Th17 responses, by instructing the differentiation of
tolerogenic dendritic cells (DCs) and promoting an M2 macrophage phenotype.
Moreover, we found that interactions between galectin-1 and specific target Nglycans may couple tumor hypoxia to angiogenesis through mechanisms that are
independent of HIF-1-glycan interactions
prevented hypoxia-driven angiogenesis and suppressed tumor growth in several
experimental models. More recently we identified a glycosylation-based
mechanism, driven by galectin-1 that preserves angiogenesis in anti-vascular
endothelial growth factor (VEGF) refractory tumors. Our results suggest a major
role for lectin-glycan interactions in integrating immunoregulatory to vascular
signaling programs during chronic inflammation, tumor growth and metastasis
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IMMUNOBIOLOGY OF TAM RECEPTOR TYROSINE KINASES
Carla Rothlin
Department of Immunobiology, School of Medicine, Yale University, New Haven,
CT 06520, USA
carla.rothlin@yale.edu
Inflammation – the physiological response elicited by injury and the recognition of
foreign antigens - involves a complex interplay of biochemical pathways that
trigger and shape both the innate and adaptive immune responses. These
culminate in a coordinated response that is essential for protection against
invading pathogens. Its fundamental role notwithstanding, inflammation, if
unchecked, can have deleterious consequences that can favor the development of
chronic inflammatory diseases and autoimmunity. Thus, endogenous mechanisms
that regulate inflammation - limiting its duration and intensity – as well as
promoting the resolution of the inflammatory response are fundamental to
immune homeostasis. In this presentation I will introduce the current concepts in
this area and discuss the function of the TAM receptor tyrosine kinases and their
ligands as central players in the resolution of the inflammatory response.
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ROLE OF p38γ AND δ IN HEART GROWTH
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Disrupted organ growth underlies the development of several diseases. Whereas
the fetal heart grows mainly through proliferation, the postnatal heart grows
through hypertrophy. Hypertrophy is also activated in the adult heart as a
compensatory response to stress, but chronic ventricular hypertrophy leads to
heart failure. The molecular mechanisms underlying ventricular hypertrophy are
unknown. We show that cardiac expression of p38γ and p38δ increases during
postnatal development and these kinases are activated by the hypertrophyinducing stress stimuli angiotensin II and phenylephrine. Here, we demonstrate
that p38γ and p38δ promote cardiac hypertrophy. Hearts from mice lacking one or
both kinases were of below-normal size and were protected against pathological
ventricular hypertrophy, establishing p38γ/δ as key regulators of this process.
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ACADEMIC TRANSLATIONAL MEDICINE: FROM TARGET DISCOVERY AND
VALIDATION, TO EXPERIMENTAL THERAPEUTICS, TO THE CLINIC
H. Uri Saragovi
Lady Davis Institute-Jewish General Hospital, McGill University, Canada
Uri.Saragovi@mcgill.ca
Research funding has shifted to a model that emphasizes “medicinal translation”
and progression of discoveries from academia to industrial R&D. However,
academics often misunderstand the meaning of “medicinal translation”, and how
to establish a research program that is meant to yield results that are translatable.
We have had success in applying academic research that have lead to discovery
and validation of novel targets etiological to disease states, and the development
of novel compounds acting as agonists or as antagonists of these targets. Small
molecules that originated in our laboratory passed Phase 3 clinical trials in humans
and received approval. I will show specific examples of our work on neurotrophin
NTR
receptors TrkA, TrkB, TrkC, and p75 . These receptors regulate neuro-gliavascular interactions in health and in disease states. Each receptor plays a specific
role at a specific stage of pathological progression in disease. I will present results
on retinal disease models that comprise neurodegeneration, inflammation and
vascular components during the evolution of each disease. Pharmacological or
genetic manipulation of the targets results in amelioration of a specific component
of the disease, with predictable mechanism of action and pharmacodynamics that
facilitates translation to the clinic.
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CELL SIGNALING BY RECEPTOR TYROSINE KINASES; FROM BASIC
PRINCIPLES TO CANCER THERAPY
Joseph Schlessinger
Yale University School of Medicine, Department of Pharmacology, New Haven, CT
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joseph.schlessinger@yale.edu
Receptor tyrosine kinases (RTKs) comprise a family of cell surface receptors that
control many critical cellular processes. Various human diseases are caused by
dysfunction in RTKs or in their intracellular signaling pathways. Most RTK are
expressed on the cell membrane as inactive monomers that upon ligand
stimulation undergo receptor dimerization. RTK dimerization is necessary for
kinase activation and tyrosine autophosphorylation; both processes are mediated
by an intermolecular mechanism. While dimerization is essential for activation of
all RTK different members of the RTK family utilize different mechanisms for
maintaining monomeric RTKs in inactive autoinhibited configuration and utilize
alternative mechanisms for ligand dependent dimerization and activation.
Mechanism that governs autoinhibition and ligand induced activation of members
of Type I RTK including EGF-receptor, ErbB2 and ErbB3 will be described. Moreover
the mode of action of novel therapeutic antibodies that target members of Type I
RTKs will be presented. Stem Cell Factor (SCF) initiates its multiple cellular
responses by binding to the extracellular region of the RTK KIT resulting in
receptor dimerization and tyrosine kinase activation. We have determined the
crystal structure of the entire extracellular region of KIT before and after SCF
stimulation. The structures show that KIT dimerization is driven by SCF binding
whose sole role is to bring two KIT molecules together. We have used X-ray
crystallography, electron microscopy (EM) and biochemical experiments to
determine the three dimensional structure of intact, SCF-stimulated KIT dimers.
Several forms of dimeric KIT molecules with different asymmetric arrangements of
the two tyrosine kinase domains were identified. These asymmetric contacts may
represent specific interactions occurring between two KIT tyrosine kinase domains
poised towards trans autophosphorylation. We propose that cooperative
interactions mediated by multiple weak homotypic contacts between the
extracellular, transmembrane and cytoplasmic regions of KIT are responsible for
tyrosine kinase activation and cell signaling in normal and transformed cells.
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METAMORPHOSIS' OF A DEVELOPMENTAL SIGNALING PATHWAY IN
CANCER
Ghosh Sourav
Department of Neurology, Yale University School of Medicine, USA
sourav.ghosh@yale.edu
Multipolar, new-born neurons undergo symmetry breaking to establish axonal
versus dendritic domains: only one of the many, but equipotent, neurites becomes
specified to be the axon as the neuron matures, while the other neurites become
dendrites. We describe that biochemical competition between atypical Protein
Kinase Cs (aPKCs) - aPKCiota and PKMzeta - for binding to the polarity protein Par3
is fundamental for proper symmetry breaking. Interestingly, PKMzeta is a neuronspecific isoform of Prkcz and undetectable in other cells/tissues. However, this
isoform is aberrantly expressed in certain human adenocarcinomas. We propose
that this unscheduled expression disrupts apical-basal polarity of epithelial cells by
recapitulating the competition for Par3 binding, an event that can promote cancer
progression.
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mTORC1, RIBOSOME BIOGENESIS, CELL CYCLE CHECKPOINTS AND
CANCER PROGRESSION
George Thomas
Catalonian Institute of Oncology/IDIBELL, Barcelona, Spain
thomasg4@UCMAIL.UC.EDU
Living organisms are continuously exposed to environmental insults, many of which
result in cellular damage. This has led to the evolution of surveillance mechanisms,
which gauge the extent of damage and determine the cell’s fate. Many of these
responses rely on the activation of the tumor suppressor p53, a master regulator of
cell-cycle arrest, apoptosis and senescence. Under normal growth conditions, p53
levels are largely restricted by its rapid degradation, mediated by the E3-ligase, Hdm2,
which targets p53 to the proteasome. In turn, levels of p53 rapidly increase upon
cellular insult, principally through direct inhibition of Hdm2. We initially hypothesized
the existence of a checkpoint to monitor the status of ribosome biogenesis. This
hypothesis was based on the observation that in all cells, there is an excess of mRNA to
ribosomes, such that if the number of ribosomes decreases, those mRNAs for which
the translational apparatus has high affinity, will continue to be translated, whereas
the translation of mRNAs for which it has low affinity, will decrease, altering the
genetic program. During the last five years our laboratory has played a key role in
identifying and characterizing a p53 checkpoint, which is activated by impaired
ribosome biogenesis. We discovered that the ribosome checkpoint is mediated by a
nascent ribosomal precursor complex made-up of RPL5, RPL11 and noncoding 5S
rRNA, which upon impaired ribosome biogenesis is redirected from incorporation into
newly synthesized 60S ribosomal subunits to the binding and inhibition of the Hdm2,
leading to p53 stabilization, cell cycle arrest and apoptosis. The importance of this
pathway has been shown in two hematological disorders, Diamond Blackfan Anemia
and 5q- syndrome, characterized by heterozygous loss-of-function mutations in
ribosomal proteins (RP) genes or a monoallelic deletion of RPS14, respectively. It has
recently become apparent that the RPL5/RPL11/5S rRNA-Hdm2 inhibitory complex
plays a critical role in oncogenic c-Myc driven tumors through the mTORC1 pathway.
One of the major functions of oncogenic c-Myc in driving tumor proliferation, is the
hyperactivation of ribosome biogenesis by transcriptionally upregulating key
components involved in this fundamental anabolic process. This leads to enhanced
expression of the precursor RPL5/RPL11/5S rRNA complex, which inhibits Hdm2 and
stabilizes p53. However, by driving ribosome biogenesis, oncogenic c-Myc also
increases the uptake of the RPL5/RPL11/5S rRNA complex into nascent 60S ribosomes,
damping the extent of Hdm2 inhibition, allowing more p53 to be degraded, supporting
tumorigenesis. Thus, drugs that disrupt ribosome biogenesis downstream of the
synthesis of the precursor RPL5/RPL11/5S rRNA complex, would liberate more of the
complex to bind Hdm2 and induce apoptosis in oncogenic c-Myc driven tumors. This
finding is consistent with previous predictions and recent results that inhibition of
nascent ribosome biogenesis is an “Achille’s Heel” of oncogenic c-Myc driven tumors.
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1.- THE MOLECULAR LANDSCAPE OF BREAST DUCTAL CARCINOMA IN
SITU
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Ductal carcinoma in situ (DCIS) is a non-invasive precursor lesion to invasive
ductal breast carcinomas (IDC). The recent characterization of the breast cancer
molecular landscape achieved by the TCGA project provides key insights of the
biological process and pathways operating in each IDC subtypes. Here, we
performed full exome, transcriptome and methylome analysis of normal and pure
high-grade DCIS samples, providing a comprehensive catalogue of genomics,
epigenomics and gene pathway changes occurring at a pre-invasive stage.
Mutations affecting cancer driver genes were found in > 50% of DCIS lesions.
Significantly, 83% of lesions displayed numerous large chromosomal copy number
alterations. Integrated pathway-based modeling analysis of RNA-seq data allowed
us to identify two DCIS subgroups a High-risk DCIS (HR-DCIS) and a Moderate-risk
DCIS (MR-DCIS) group based on their tumor intrinsic subtypes, proliferative,
immune scores and in the activity of specific signaling pathways. The HR-DCIS
group displayed signatures characteristic of activated Treg cells and immune
complexes indicative of a tumor-associated immune suppressive phenotype.
Furthermore, we identified specific coding and non-coding RNA signatures and
hypermethylation profiles likely involved in the natural progression of premalignant breast lesions.
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2.- ANTITUMOR EFFECT OF CIGB-300 PEPTIDE, A PROTEIN KINASE CK2
INHIBITOR IN PRECLINICAL LUNG CANCER MODELS
1

2

2

1

Fernando R. Benavent Acero , Yasser Perera , Silvio E. Perea , Daniel F. Alonso ,
1
1
Daniel E. Gomez , Hernán G. Farina .
1

2

Laboratory of Molecular Oncology, UNQ, Argentina. Center for Genetic
Engineering and Biotechnology, Havana, Cuba
ferbenavent@gmail.com

Protein kinase CK2 is a serine-threonine kinase involved in gene expression,
chromatin remodeling, cell growth, survival, angiogenesis, and protection from
apoptosis. Furthermore, the deregulation of the expression levels and the activity
of the CK2 holoenzyme were increased from three to five times in various types of
cancers, and was directly associated with tumor development. Overall, this has led
to focus attention on the potential of CK2 as a target for cancer treatment. CIGB300 is a cyclic peptide, which is capable of impairs the activity of the CK2 enzyme
by binding to the conserved acidic phosphoaceptor domain of the substrates. In
previous works, we showed the proapoptotic and antiproliferative effect of CIGB300 in different tumor models. In murine and human tumors derived from cervix
cancer the CIGB-300 demonstrated a significant antitumor effect. Antiangiogenic
properties of CIGB-300 were studied in vitro and in vivo, the peptide alter and
inhibit different events that take place in normal endothelial cells HUVEC and
decreased the vessels development in CAMs model. In this work the therapeutic
action mechanism of CIGB-300 was evaluated in murine (3LL) and human (H-125)
lung cancer cells. Exposure of tumor cells to CIGB-300 significantly inhibited cell
adhesion, migration and invasion. Moreover, CIGB-300 decreases the proliferation
of lung cancer cells, and promotes the nucleolar disruption with the consequent
induction of apoptosis. Using different animal models we analyze the antitumor,
antimetastatic and anti-angiogenic effect of CIGB-300 by systemic administration.
Daily i.v. for five consecutive days with a well-tolerated dose of CIGB-300 (10
mg/kg/day) significantly reduced the ability of 3LL cells to implant and grow in
lungs of syngeneic C57/BL6 mice (p<0.05 ANOVA). In a second in vivo assay that
measures spontaneous metastasis from a s.c. primary tumor, two rounds of i.v.
injections of CIGB-300 for 5 consecutive days (days 1-5 / 15-19) after cells
inoculation significantly inhibited metastatic lung colonization (p<0.001 ANOVA).
Finally, the tumor antiangiogenic properties of CIGB-300 were confirmed using the
matrigel plug assay in vivo. The CIGB-300 treatment decreased the vascularization
of 3LL tumor in mice (p<0.01 Paired t-test). Our results provide preclinical
evidence about the antitumor activity of this peptide in lung cancer models, and
also help us to understand how this inhibitor of CK2 would exert its mechanism of
action.
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3.- SPATIO-TEMPORAL CELL SIGNALING DYNAMICS: TOWARDS AN AKT
FINGERPRINT
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Cell-to-cell variability (CCV), also known as phenotypic heterogeneity, is a
commonly observed phenomenon in normal and pathological conditions. Cancer
is perhaps the most challenging situation in which to investigate what information
is contained in CCV and how to use this information in therapy. Deregulation of
Akt has been widely linked to cancer. This kinase orchestrates many biological
functions including cell proliferation and survival. Our leading hypothesis is that
the information contained in the expression level, posttranslational modifications,
activity and specific subcellular localization of each Akt isoform in each cell may
explain and predict differential Akt target specificity, CCV in cell fate choices as
well as in anti-tumor drug sensitivity. As an initial approach to test this hypothesis,
we have developed immunofluorescence-based technics and designed fluorescent
reporters to study CCV in the spatio-temporal dynamics of the Akt pathway. Here,
we describe a protocol for automated imaging and quantitative measurement and
analysis of the localization and phosphorylation profiles of Akt and its substrates.
The combined dataset obtained with this suite of techniques defines what we call
the “Akt fingerprint”. We found novel subcellular compartments were Akt is
recruited and we are now analyzing the molecular mechanisms that govern
relocalization to these places. Our results indicate that the newly described Akt
destinations are associated to specific cross-talks with other signaling pathways,
such as the Unfolded Protein Response (UPR), a cellular stress signaling cascade
linked to the Endoplasmic Reticulum (ER), which is also deregulated during cancer.
In the long term, we hope that analysis of Akt substrates by phosphorylation and
localization profiles as well as classification of cancer cell lines by Akt fingerprint
can lead us to understand complex cell and tumor behaviors that escape human
intuition.
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4.- MASPIN SUBCELLULAR LOCALIZATION DURING THE DEVELOPMENT
OF THE MOUSE MAMMARY GLAND
Nathalie Cella, Mariana Tamazato Longhi & Magna Magalhães Silva
Instituto de Ciências Biomédicas, Departamento de Biologia Celular e do
Desenvolvimento, Universidade de São Paulo, São Paulo – SP, Brazil
ncella@usp.br
Maspin is a non-inhibitory serpin initially described as a potent tumor suppressor.
Clinical studies indicate however, that maspin nuclear localization, rather than its
expression levels correlates with good prognostic factors and overall survival in
some (but not all) cancer types. Maspin changes in subcellular localization have
been investigated in vitro or under pathological conditions, but not in a normal
physiological context. n this study we analyzed maspin expression and subcellular
localization during the development of the mouse mammary gland and the
underlying molecular mechanism. Maspin protein is first detected in late
pregnancy and remains at constant levels during lactation and post-lactational
regression (involution). Interestingly, maspin nuclear-to-cytoplasmic ratio
increases significantly in mid to late lactation and it is highest in the involuting
gland. In parallel, phosphorylated maspin is high during lactation but decreases
dramatically in involution. In an attempt to investigate how maspin subcellular
localization is regulated, we observed that EGF and autocrinally secreted
amphiregulin leads to maspin phosphorylation and nuclear accumulation. These
results indicate that maspin expression, phosphorylation and subcellular
localization are developmentally regulated and EGFR ligands regulate maspin
nuclear localization.
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5.- CIGB-300 TREATMENT IN LUNG CANCER CELLS: EFFECT ON NF-ΚB
INHIBITION AND PENETRATION IN 3D SPHEROIDS
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Lung cancer is the leading cause of cancer deaths worldwide and despite the
significant progress; current therapies are limited in efficacy. The CK2 Ser/Thr kinase
has been historically linked with cancer. It affects cell proliferation, survival and
apoptosis by activating diverse signaling pathways, including Wnt and NF-κB among
the most relevant. CIGB-300 is an antitumor peptide with a novel mechanism of
action, capable of binding to CK2 substrates thus preventing the enzyme activity.
Previously, we have determined that CIGB-300 induced apoptosis through caspase-3
activation in different lung cancer cell lines. Moreover, this peptide also revert some
characteristics associated with the malignant phenotype, such as migratory potential.
We could also determine that CIGB-300 alters the ability of lung cancer cells to grow in
three-dimensional spheroid model. Regarding signaling pathways involved in the
above mentioned process, we found that CIGB-300 reverted β-catenin cytoplasmic
accumulation, induced by the activation of Wnt pathway with a conditioned media
containing soluble wnt3a factor. Besides, CIGB-300 strongly inhibited RelA/NF-κB
(p65) nuclear levels, even in the presence of a phorbol-ester activating stimulus. NF-κB
activation is known to reduce chemotherapy efficiency in different cancer treatments,
including lung cancer. Based on this evidence, we hypothesize that supplementing
cisplatin with CIGB-300 would improve the treatment efficiency. Effectively, we could
observe by Western blot that nuclear p65 levels were highly increased after treating
human NCI-H125 cells during 45 minutes with cisplatin IC50. Next, cells were treated
with cisplatin plus CIGB-300. In this condition, NF-κB activation was completely
abolished, detecting even in lower level of p65 than in the control situation.
Therefore, the CIGB-300 effect on NF-κB signaling pathway prevails over cisplatin. As
CIGB-300 inhibits 3D growth, we analyze whether it was able to affect spheroid
compact structure that resembles in vivo avascular tumour conditions which makes
drug-entry difficult. A biotinylated version of the peptide was used to treat NCI-H125
spheroids and it was tracked over time. By Immunohistochemistry we observed a fast
and effective entrance CIGB-300, detecting mark after 5 minutes of treatment.
Complete spheroid penetration was reached at 60 minutes. In conclusion, our results
show that treatment with CIGB-300 negatively modulates several characteristics
associated to malignant progression by affecting different signaling pathways.
Moreover, the promising results on NF-κB inhibition, even in combination with
cisplatin, lead us to explore its effectiveness in chemoresistant settings.
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6.- WNT/β-CATENIN PATHWAY ACTIVATION IN MURINE MODELS OF
1

PROLACTINOMAS
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Pituitary adenomas represent 10% of intracranial tumors. They cause morbidity and
mortality due to critical localization, hormone secretion and expansion, affecting visual
field and other cerebral functions. Between pituitary adenomas, prolactinomas are the
most frequent. Deregulation of Wnt pathway is related to carcinogenesis. In pituitary
tumors, alterations of Wnt5a, Wnt3, Wnt10, β-catenin, TCF4 and CyclinD1 levels, as
well as β-catenin mutations have been reported. The protein localization is also not
clear, finding β-catenin in the nucleus in some of these cases. The aim of the present
study is to characterize Wnt pathway in different prolactinoma murine models to
determine its role in pituitary tumor development and progression. We generated
experimental prolactinomas in female mice by chronic administration of Estradiol (E2).
We found a reduction of β-Catenin protein at the cell membrane (p=0,048) and a
moderate increase in nuclear localization (p=0,085) determined by
immunohistochemistry, in treated pituitaries compared to controls. We observed an
increase of the Wnt5a ligand (p=0,038) and the target gene CyclinD1, and a reduction
of the Frizzled8 receptor and the Tcf4 co-activator expression (p= 0,047). Neither βCatenin, the co-receptor LRP6 nor the target gen Pitx2 mRNA levels changed after
treatment. Additionally, in primary murine pituitary culture with 10 -8M E2 (2 hours) we
determined an increase in β-Catenin, Frizzled8 and CyclinD1 mRNA levels compared to
controls. We also stimulated the rat prolactinoma cell line MMQ with 10-8M E2 to
analyze mRNA expression of β-catenin and CyclinD1 after 2 or 24 hours of treatment.
Both conditions elevated CyclinD1 but not β-catenin mRNA levels. Furthermore, when
cells were stimulated with Wnt3a for 2 hours, one of the specific ligands of the
pathway, CyclinD1 mRNA levels were increased. β-catenin relocalization in E2 treated
pituitaries in vivo and the alteration of the different Wnt pathway components both in
vivo and in vitro suggest that activation of canonical Wnt pathway would be involved in
experimental prolactinoma generation. Even more, the crosstalk between Wnt/βcatenin and cAMP-PKA pathways is poorly understood in tumorigenesis. It was
reported that in a corticotropinoma cell line stimulated with CRH, PKA is indirectly
involved in β-Catenin stabilization. We recently conducted experiments modulating the
PKA pathway in the rat prolactinoma cell line MMQ, in which our preliminary data
show PKA modulation of β-catenin expression. Taken together our results contribute to
the understanding of the molecular mechanisms involved in prolactinoma
development.
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7.- DUSP3 AFFECTS PROLIFERATION AND DIFFERENTIATION OF
NEUROBLASTOMA CELLS THROUGH ERK1/2 VIA
Fabio L. Forti, Lilian C.R. Vieira & Felipe F. Gomes
Departamento de Bioquimica, Instituto de Quimica, Universidade de Sao Paulo. Av.
Prof. Lineu Prestes, 748, Bl.09i, Sl.922 – Cep 05508000 - Sao Paulo-SP, Brazil
flforti@iq.usp.br
DUSP3 belongs to the atypical group of dual-specificity tyrosine phosphatase
(DUSP), which is known for its wide diversity of substrates and functions. This
protein modulates signaling by acting to its classical substrates the mitogenactivated protein kinases (MAPK), isoforms ERK1/2 and JNK1/2, and has an
important role in cell cycle progression of cancer cells. Here we evaluate the roles
of DUSP3 on the proliferation and differentiation of human neuroblastoma SHSY5Y cell line. Our strategy consisted of modulating DUSP3 activity/levels by
means of specific pharmacological inhibition (DUSP3i) and by the generation of
SH-SY5Y sub-clones overexpressing either a dysfunctional (Cys124Ser = DN clones)
or a wild type (WT clones) DUSP3-6x-His. Growing cells were plated onto
coverslips or 24-well plates to be used as follows: i) access proliferation by BrdU
incorporation and direct counting on Neubauer chamber; or ii) treated with 10µM
retinoic acid (RA) for up to 10 days to induce differentiation, which was accessed
by specific neuronal markers and neuritogenesis evaluation. Levels and
localization of proteins here investigated were accessed by Western Blot and
Fluorescence Confocal Microscopy. Proliferation was enhanced about 2 times in
cells treated with DUSP3i and also in DN clones. Both DUSP3i and DN clones
exhibit higher levels of ERK phosphorylation, while WT clones show low levels of
phosphorylated ERK; WT clones have a 40% reduction in proliferation. MEK1/2
inhibition abolishes the effect of DUSP3i and reduces the proliferation of DN
clones, while treating WT clones with DUSP3i enhances their proliferation. When
cells were treated with both RA and DUSP3 inhibitor, there was an increase in
number of differentiated cells on day 4 of treatment, as shown by neurite
quantification and expression of neuronal markers. Also, DN clones show early
signs of differentiation with about 4 times higher number of differentiated cells,
even without RA. We also found that DUSP3 expression increases with RA-induced
differentiation up to the 10th day of treatment, and also show a huge change in
subcellular localization from day 0 (25% nuclear) to the day 4th (75% nuclear).
Again in differentiation, MEK inhibition abolishes DUSP3i and DN clones effects.
Our results point out to DUSP3 acting as a proliferation suppressor in
undifferentiated SH-SY5Y cells through ERK1/2 dephosphorylation, and playing an
important role in RA-induced differentiation of SH-SY5Y cells, thus being a relevant
target for clinical investigation of neuroblastomas in vivo. (Financial Support:
FAPESP, CAPES, CNPq).
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8.- THE AU-RICH mRNA BINDING PROTEIN TRISTETRAPROLIN (TTP)
CONTRIBUTES TO LACTATION MAINTENANCE IN MOUSE MAMMARY
GLAND
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Mammary gland development is a complex, multistep process. From pregnancy to
lactation, lobulo-alveolar growth is followed by the complete differentiation of
mammary epithelium, which allows the production and secretion of milk proteins.
At weaning, a rapid switch from survival to death signaling occurs, leading to
involution, which involves extensive remodeling and an innate immune response
in the tissue. Control of mRNA half-life plays a central role in normal development
and disease: several pathological conditions, such as inflammation and cancer,
tightly correlate with deregulation in mRNA stability of pro-inflammatory genes.
The mRNA half-life of these genes appears to be regulated by mRNA-binding
proteins that interact with AU-rich elements in the 3'-untranslated region of
mRNAs. One of these proteins is TTP, which induces degradation of mRNA coding
for pro-inflammatory cytokines and invasiveness-associated proteins. We have
shown that TTP expression is lower in mammary tumors than in normal cells, and
that TTP is specifically induced during lactation. We analyzed mammary gland
implants from TTP-KO mice in virgin and pregnant wild-type hosts. Our results
show that TTP loss affects ductal development in virgin females, but not in
pregnant hosts. Similarly, TTP silencing in HC11 cells did not prevent formation of
acini or milk protein expression in culture. To determine whether TTP might play a
relevant role during lactation, WAP-Cre recombinase transgenic mice, in which the
enzyme is expressed uniquely in the lactating mammary tissue, were crossed with
lox-P TTP transgenic animals. The immuno-histochemical analysis of conditional
TTP-KO mammary glands showed signs of involution at mid-lactation. For
example, abundant apoptotic epithelial cells, high levels of cleft caspase-3 and
phosphorylated STAT3 positive cells were detected at day 15, after delivery. In
addition, we found high expression of inflammatory cytokines, as LIF, IL6 and
TNFα. These observations indicate that TTP significantly contributes to lactation
maintenance, preventing development of spontaneous pro-inflammatory events
that might trigger early involution of the lactating mammary gland. Since the proinflammatory scenario in which mammary involution occurs has been associated
to a window of increased risk for breast cancer development, TTP expression
during breastfeeding might also play a relevant role in breast cancer suppression.
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9.- PEA3 TRANSPCRIPTION FACTOR FAMILY MEMBER, ETV4 AND ETV5,
MEDIATE NEURITE OUTGROWTH IN RESPONSE TO NEUROTROPHINS
Ledda F., Fontanet P, Alsina F, Irala D, Bonafina A, Paratcha G.
Division of Molecular and Cellular Neuroscience. IBCN-“Prof. E. De Robertis”CONICET. Buenos Aires University, Argentina.
mledda@fmed.uba.ar
Neurotrophins are a family of related proteins involved in the control many
aspects of peripheral and central nervous system development. This family
comprise 4 members: nerve growth factor (NGF), brain-derived neurotrophic
factor (BDNF), neurotrophin 3 (NT3) and neurotrophin 4 (NT4). These factors play
critical roles during neuronal development supporting survival, axonal and
dendritic growth, guidance, branching and neuronal plasticity of specific
populations of peripheral and central nervous system neurons, via the activation
of their cell-surface signaling tyrosine kinase receptors: TrkA for NGF, TrkB for
BDNF and NT4; and TrkC for NT3. The identification of transcription factors and
downstream target genes that mediate neurotrophin dependent neuronal
differentiation and target field innervation is currently a major challenge. We have
identified two genes of the Pea3 transcription factor subfamily, Etv4 and Etv5, as
key players of the transcriptional program triggered by the neurotrophic factors to
control neuronal differentiation. Here we show that Pea3 transcription factor
family members, Etv4 and Etv5, are expressed by different neuronal populations
of the peripheral and central nervous system. Real time PCR assays indicated that
Etv4 and Etv5 mRNA are significatively induced by the neurotrophins NGF and
BDNF in sensory and hippocampal cells respectively, suggesting that they could be
involved in the biological responses triggered by these neurotrophic factor
molecules. Pharmacological assays revealed that activation of MEK/ERK (MAPK)
pathway is required for Etv4 and Etv5 gene induction in response to
neurotrophins. Gain and loss of function assays indicated that these transcription
factors play an essential role in the establishment of sensory and hippocampal
connectivity. In particular, downregulation of Etv4 or Etv5 in hippocampal
neurons, which express endogenous levels of both transcription factors, resulted
in reduced complexity of dendritic arborization and a prominent reduction of
spine density, while overexpression of Etv4 and Etv5 resulted in an enhanced
dendritic growth and spine development. We also provide evidence of the
physiological relevance of these factors in nervous system development by
analysis of transgenic mice deficient in these molecules. Together, these data
establish Etv4 and Etv5 as essential molecules of the transcriptional program
linking NGF and BDNF signaling to sensory and hippocampal neuronal
differentiation.
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10.- AUTOPHAGY AND OXIDATIVE STRESS CONTRIBUTE TO THE
FUNCTIONAL REMODELING OF THE ANTERIOR PITUITARY GLAND IN DIETINDUCED INSULIN RESISTANCE
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The aim of this study was to evaluate the effects of a sucrose-rich diet (SRD, 30%
w/v sucrose in the drinking water) on the activity of the hypothalamic-pituitaryadrenal axis (HPA). Male Wistar rats were provoked insulin resistance by SRD
th
treatment and this condition was confirmed by an insulin tolerance test on the 7
week of treatment. Statistical analyses were performed using either Student’s t
test or ANOVA and significant differences were studied with Tukey’s post hoc test.
In order to analyze the functionality of the pituitary gland animals were
randomized into control and SRD-groups (C-S and SRD-S, n=5). Results showed
that serum metabolites including fasting serum glucose, triglycerides and total
cholesterol levels, along with the weight of fat depots, were increased in SRD-S
th
animals by the end of the 15 week of treatment. Animals from the SRD-S group
showed significantly lower plasma levels of ACTH, decreased pituitary POMC
mRNA levels, and lower serum corticosterone concentrations than those from the
C-S group. Analysis of pituitary expression of antioxidant enzymes (e.g. HO-1 and
PKI
catalase) and of markers of endoplasmic reticulum stress (e.g. GRP78 and p58
mRNAs) and autophagy (e.g. p62 and LC-3 II) suggested the activation of these
cellular pathways in the SRD-S group. In a second set of experiments we analyzed
the effect of a common insulin-sensitizing treatment, a moderate exercise
protocol, on the above mentioned parameters. Animals were randomly assigned
to control and SRD-fed sedentary (C-S, SRD-S), and control and SRD-fed exercised
(C-E, SRD-E) groups (n=5). Rats in the E groups were exercised once a day, 5 days a
week throughout the 15 weeks of the dietary intervention. Interestingly,
autophagy and antioxidant defense systems (e.g. HO-1 and catalase) do not
appear to be activated in the pituitary gland of SRD-E animals. Analysis of POMC
mRNA and ACTH protein levels and of serum corticosterone concentrations
showed that application of a moderate exercise protocol prevented the effects of
SRD on the basal activity of the HPA axis. In summary, administration of a SRD
shows a significant effect on various cellular mechanisms that influence POMC
transcription and ACTH production in pituitary corticotrophs. We propose a role
for autophagy and oxidative stress in the sucrose-induced pituitary dysfunction.
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11.- PDGF RECEPTOR-α AS ONCOGENESIS DRIVER IN KAPOSI’S SARCOMA:
INSIGHTS INTO KAPOSI’S SARCOMA HERPESVIRUS PATHOBIOLOGY AND
INTO TARGETED THERAPIES FOR AIDS-ASSOCIATED KAPOSI’S SARCOMA
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Kaposi’s sarcoma (KS), an AIDS-defining cancer caused by the KS herpesvirus (KSHV), is a
vascular sarcoma characterized by intense angiogenesis and spindle cell proliferation. Key
pending questions on KS are its cellular ontology and the molecular mechanisms of viral
1
oncogenesis . Defining which are the critical host pathways subverted by viral infection to
induce oncogenesis is essential to understand viral pathogenesis and to identify potential
1
therapeutic targets . KSHV can carry out latent and lytic gene programs of gene expression
that participate in the KS angioproliferative response via autocrine and paracrine mechanisms
1
(paracrine oncogenesis) . KSHV encodes for a constitutively active GPCR (vGPCR) that our lab
found is an angiogenic oncogene able to induce VEGF secretion and other powerful
2,3
angiogenic paracrine and autocrine responses . Furthermore, using the first mouse animal
4
model of KSHV-induced KS we showed that the vGPCR, was critical to induce VEGF-mediated
4
angiogenesis necessary for KSHV tumorigenicity through mechanisms that involve Rac1
5,6
activation of ROS oncogenic signaling . Since vGPCR are powerful activators of paracrine
responses, we set out to investigate in an unbiased manner which were the critical host
responses activated by KSHV in KS-like mouse tumors. Receptor tyrosine kinase proteomic
arrays of KSHV-induced mouse tumors identified activated PDGF receptor-alpha (PDGFRα) as
the predominant oncogenic signaling in KS. KSHV lytic infection and the vGPCR oncogene
upregulate the expression of the PDGFRα ligands PDGFA and PDGFB. IHC analysis of KSHVinfected mouse tumors and KS, including AIDS-KS biopsies from a Imatinib Phase II clinical
trial showed robust PDGFRα phosphorylation which colocalized with PDGFA, PDGFB and
KSHV-LANA. The PDGFRα inhibitor Imatinib/Gleevec and dominant-negative PDGFRα, but not
dominant-negative PDGFRβ, inhibited tumorigenesis. PDGFRα D834V, an activating mutation
that confers resistance to Imatinib in GIST was found to compensate for KSHV-loss in mouseKS tumorigenesis. The fact that PDGFRα signaling also drives non-viral sarcomas highlights the
importance for KSHV activation of the PDGFRα pathway in viral sarcomagenesis. Since
PDGFRα is a key marker of mesenchymal stem cells and this cell type could give rise to
endothelial lineage cells we tested the infection of PDGFRα+ve and PDGFRα-ve and found
that only in PDGFRα+ve populations infection with KSHV upregulates viral oncogenes and
pro-angiogenic genes. This work identifies PDGFRα signaling as an oncogenic driver in KSHV
sarcomagenesis and as KS therapeutic target. It also point to PDGFRα as a key host protein
targeted by KSHV infection and to PDGFRα+ve mesenchymal stem cells as KS cellular
progenitors in which infection with KSHV has oncogenic consequences. 1Mesri et al. Nature
Reviews Cancer 2010 (10):707-19 and Cavallin et al. PLOS Pathogens 2014 Jul 10;10(7). 2Bais et al, Nature
1998, 391: 86-89. 3Bais et al Cancer Cell 2003, 3:133-143. 4Mutlu et al Cancer Cell 2007, 11:254-258. 5Ma
et al PNAS 2009 106:8683-8688. 6Ma et al. Antiox Redox Signaling 2012, 56(11):5794-803.
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12.- THE LEUCINE-RICH REPEAT TRANSMEMBRANE PROTEIN LRIG1
RESTRICTS HIPPOCAMPAL DENDRITE COMPLEXITY BY MODULATING
NEUROTROPHIN-INDUCED TRKB SIGNALING
Gustavo Paratcha, Fernando Cruz Alsina; Francisco J. Hita; Paula A. Fontanet;
Dolores Irala and Fernanda Ledda.
Division of Molecular and Cellular Neuroscience, IBCN-CONICET, Argentina.
gparatcha@fmed.uba.ar
Dendrite size and morphology are key determinants of the functional properties
of neurons, and many neurodevelopmental and psychiatric disorders are due
primarily to structural abnormalities of dendrites and their connections. Dendritic
development results from the interaction between extracellular signals, intrinsic
modulators and electrical activity. Compared with the many identified factors that
promote general dendritic growth and branching, little is known about the celltype specific modulators that allow neurons to sculpt distinctive dendrite
patterns. Here, we show that leucine-rich repeats and immunoglobulin-like
domains-1 (Lrig1) is a physiological inhibitor of hippocampal dendrite
morphogenesis and branching. Knockdown of Lrig1 enhances both primary
dendrite formation and proximal dendritic branching, two phenotypes that
resemble the effect of BDNF on hippocampal neurons. Our results show that Lrig1
interacts with TrkB and inhibits BDNF/TrkB signaling associated to dendrite
development. Lrig1-deficient hippocampal neurons display an enhanced proximal
dendritic arborization and TrkB activation in response to BDNF. Together, our
findings reveal that Lrig1 regulates hippocampal dendrite development through
the inhibition of BDNF/TrkB signaling and suggest that Lrig1 controls the patterns
of dendritic morphology by increasing the repertoire of TrkB signaling outputs.
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13.- TEAD AND YAP REGULATE THE ENHANCER NETWORK OF HUMAN
EMBRYONIC PANCREATIC PROGENITORS
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The genomic regulatory programs that underlie human organogenesis are poorly
understood. Human pancreas development, in particular, has pivotal implications
for pancreatic regeneration, cancer, and diabetes. We have now created maps of
transcripts, active enhancers, and transcription factor networks in pancreatic
multipotent progenitors obtained from human embryos, or derived in vitro from
human embryonic stem cells. This revealed that artificial progenitors recapitulate
salient transcriptional and epigenomic features of their natural counterparts.
Using this resource, we show that TEAD1, a transcription factor associated with
Hippo signaling, is a core component of the active cis-regulatory modules in
pancreatic progenitors. TEAD1-bound enhancers thus provide a selective genomic
regulatory network for activation of genes encoding regulators of signaling
pathways and stage-specific transcription factors that are essential for normal
pancreas development. Accordingly, chemical and genetic perturbations of TEAD
and its co-activator YAP inhibited expression of known regulators such as FGFR2
and SOX9, and suppressed the proliferation and expansion of mouse and zebrafish
pancreatic progenitors. These findings provide a resource of active enhancers and
transcripts in human pancreatic multipotent progenitors, and uncover a central
role of TEAD and YAP as signal-responsive regulators of the transcriptional
program of early pancreas development.
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14.- RECOGNITION OF STRUCTURAL CONSENSUS SITES BY PROTEIN
KINASES
Schechtman, Deborah
Departamento de Bioquímica Instituto de Química - Universidade de São Paulo,
Brazil
Deborah@iq.usp.br
One of the factors that determine kinase specificity is the recognition of linear
consensus motifs. However, approximately 20% of the substrates found for a
specific kinase do not contain a linear consensus. In the present study we propose
that substrate recognition by protein kinases is not limited to the traditional linear
consensus, but extends to cases in which residues which are apart in the primary
sequence of the protein come together in the right configuration forming a
“structural consensus”. We demonstrate this experimentally by identifying and
characterizing a new PKCphosphorylation site in -tubulin, T253, that is not
within a linear PKC consensus. Analysis of the 3D structure of -tubulin, shows
that T253 structurally is flanked by two lysines closely resembling the
configuration of a linear PKC peptide substrate. Mutations of these lysines
decreased substrate phosphorylation confirming that “structural consensus sites”
are formed and important for protein kinase/ substrate interactions. Molecular
modeling and docking of other PKA/C substrates, reported in the PhosphositePlus
data bank , that do not contain linear consensus motifs shows that, as in tubulin, in these proteins “strucutural consensus sites” are also found. In cells
PKCco-localizes with -tubulin only during mitosis and phosphorylated T253 is
only found in dividing cells. Taken together this data demonstrates that
“structurally formed consensus sites” are common in protein kinases and should
be underscored.
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15.- TWO CYCLIC AMP SOURCES ARE CRITICAL FOR SIGNALING OF THE
GPCR CRHR1
1,2

1,2

1,2

1,2

Silberstein, Susana ; Inda, Carolina ; Bonfiglio, Juan José ; Arzt, Eduardo ;
1
1
Senin, Sergio ; dos Santos Claro, Paula
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Instituto de Investigación en Biomedicina de Buenos Aires - CONICET - Partner
2
Institute of the Max Planck Society, Buenos Aires, Argentina; Departamento de
Fisiología y Biología Molecular y Celular, FCEN, UBA
ssilberstein@ibioba-mpsp-conicet.gov.ar
Corticotropin-releasing hormone (CRH) and its type 1 receptor (CRHR1) coordinate
the neuroendocrine and behavioral adaptation to stress and are causally linked to
affective disorders. In extra-hypothalamic circuits, CRH functions as a
neuromodulator affecting neuronal architecture and synaptic transmission. We
are exploring the CRHR1 signaling network to identify mechanisms involved in
CRH action. In most systems, activated CRHR1 binds the Gαs protein, resulting in
transmembrane adenylyl cyclases (tmACs) activation and cAMP increase. For the
first time, we describe that CRHR1 triggered cAMP response depends both on
tmACs and on the atypical soluble adenylyl cyclase (sAC) in two relevant
physiological cellular contexts of CRH action. Using FRET-based biosensors, specific
pharmacological inhibitors and gene silencing, we demonstrated that both tmACs
and sAC are involved in CRH-triggered cAMP response in the hippocampal
neuronal HT22 cells. To assess whether tmACs and sAC act distinctly or contribute
to a common pool of cAMP, we studied PKA and ERK1/2 responses as well as cell
morphological changes. We found that CRH-induced sAC dependent cAMP is also
required for ERK1/2 activation in mouse corticotrophs ATt20 cells. Endogenous sAC
activity is not a general mediator of ERK1/2 activation in our model systems, since
pharmacological inhibition or sAC silencing did not affect cAMP dependent ERK1/2
activation from other stimuli, as isoproterenol and PACAP38. Moreover, the
differential regulation of ERK1/2 time course activation and a specific role of sAC in
CRH-mediated morphological changes suggest that tmACs- or sAC-generared
cAMP may have differential biological meanings. We have identified a novel sACmediated signaling pathway downstream CRH-activated CRHR1, which together
with the tmACs contributes to the global cAMP response to CRH in neuronal and
endocrine contexts. These findings are highly significant in terms of the emerging
appreciation of cAMP microdomains, and suggest that the different regulation of
tmACs and sAC may contribute to build ligand-induced specific physiological
responses. Funded by ANPCyT, CONICET and FOCEM (COF 03/11).
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16.- THE EXTRACELLULAR MATRIX DETERMINES ESTROGEN RECEPTOR'S
LONGEVITY BY AN ENDOSOMAL-RECYCLING PATHWAY: IMPLICATIONS FOR
ENDOCRINE RESISTANCE IN BREAST CANCER
1
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3
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3
3
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Instituto de Oncología “Angel H. Roffo”. IQUIBICEN, UBA. Center for Bioengineering
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and Tissue Regeneration, UCSF. INIMEC-CONICET, Córdoba, Argentina
marina.simian@galuzzi.com

Breast cancer is the main cause of death by cancer in women. It affects 1 of 8 women,
between 20 and 70 years old. Seventy-percent of diagnosed breast tumors are positive for
estrogen receptors (ERs). For these, the therapy of choice is endocrine therapy with
tamoxifen (TAM), a selective estrogen receptor modulator. However, about 1/3 of patients
develop resistance. Understanding the underlying mechanisms is thus of clinical
importance. We previously showed that FN, through its interaction with β1 integrin,
induces TAM resistance in MCF-7 and T47-D breast cancer cell lines (Pontiggia et al 2013).
Moreover we found that β1 interacts at the cell membrane with ERα by Total Internal
Reflexion Fluorescence Microscopy. The aim of this work was to unravel the mechanistic
implications of this interaction. We found that estradiol induces endocytosis in breast
cancer cells, leading to the internalization of both ERα and β1 integrin. This leads to a
down regulation of ERα that coincides with its co-localization with Rab7, a late endosomal
marker. Inhibition of caveolin, but not clathrin- mediated endocytosis, hampers ERα
translocation to the nucleus and down regulates its transcriptional activity. In the
presence of FN, however, ERα and β1 integrin levels are stabilized. Moreover, ERs
transcriptional activity is enhanced and co-localization with Rab7 is not found. Given that
estradiol induces 1 integrin internalization, we decided to investigate its impact on focal
adhesion formation and stability. Using a Talin sensor and Regression after Photobleaching
(RAPS), we determined that focal adhesions are stabilized, in agreement with an increase
in Talin levels as measured by western blot. Our data show that FN and estradiol modulate
ER transcriptional activity and focal adhesion turn over, through the interaction of
membrane-bound ERα and 1 integrin. We suggest that novel therapeutic interventions
that aim at targeting this cross talk could lead to a reduction in breast cancer recurrence
for those patients with ER+ tumors that express high levels of FN, a sub-population of
patients who has been previously shown to have decreased survival (Jansen et al, 2005;
Yao et al, 2007). Whereas to date most interventions aim at reducing nuclear ERα
transcriptional activity, our results suggest that membrane-bound ER signals upstream of
nuclear ER and could become an alternative therapeutic target.
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17.- INTRANUCLEAR DYNAMICS OF THE GLUCOCORTICOID RECEPTOR
AND ITS CO-REGULATOR TIF2/GRIP1
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Chemistry, Universidad de Buenos Aires, Arg.; IQUIBICEN-Conicet, Argentina
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The glucocorticoid receptor (GR) is a ligand-activated transcription factor and plays
a relevant role in physiology, with a great variety of effects. GR can be directly
recruited to specific response elements or can also interact with other
transcription factors finally inducing or repressing gene expression. The activity of
GR is modulated by different co-regulators, e.g. TIF2/GRIP1. GR and TIF2 do not
distribute homogeneously within the nucleus but accumulate in distinctive
clusters.The functional role of this particular intranuclear organization is still
unknown thus we decided to study it using advanced fluorescence microscopy
techniques. We observed that TIF2 forms few large clusters in the nucleus that
redistribute in the presence of GR activated by dexamethasone (DEX) to many
small TIF2 clusters that co-localize with GR foci. In order to study the dynamics of
these two proteins in the nucleus and the relevance of their spatial distribution,
we performed fluorescence correlation spectroscopy (FCS) measurements in
newborn hamster kidney (BHK) cells transiently expressing TIF2 fused to GFP
and/or GR fused to mCherry or GFP. These data could be fitted with a model that
considers that TIF2 and GR diffuse in the nucleus and bind to fixed targets. A crosscorrelation analysis showed that DEX-stimulus induces GR-TIF2 interaction, as
expected, however our preliminary results suggest that this interaction only occurs
when both proteins are bound to a fixed target. Also, the autocorrelation function
curve of TIF2 reveals a dramatic increase in the bound population upon hormonal
GR activation. Finally, we analyzed the dynamics of these molecules within the
nuclear clusters performing orbital and line-scanning FCS experiments. We
detected binding/unbinding events of TIF2 and GR in the time scale 0.1 - 2
seconds. A positive cross-correlation between both channels in the intensity
fluctuations of TIF2-GR+DEX clusters indicates the existence of GR-TIF2 complexes
at these foci.
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18.- RSPO3 IS A GLYCOPROTEIN SECRETED BY MAMMARY BASAL CELLS
THAT INDUCES CANONICAL WNT-PATHWAY ACTIVATION, EMT AND
AGGRESSIVE TUMORIGENIC BEHAVIOR IN VIVO
1

1

1

2,3

Tocci, Johanna M ; Felcher, Carla M ; Goddio MVictoria ; Castro, Olga A ;
1,3
1,4
Coso, Omar A ; Kordon Edith C
1
2
3
4
IFIBYNE and IQUIBICEN, UBA-CONICET; DFBMC and Dpto. Química Biológica FCEyN UBA. Buenos Aires, Argentina.
jotocci@gmail.com
R-spondins (RSPOs) is a family of four secreted proteins. They have been
implicated in significant processes like embryonic development, tissue
differentiation and human diseases, and they have been postulated as potent
stem cells growth factors for therapeutic applications. RSPOs, which are usually
co-expressed with WNT proteins, are described as positive modulators of both the
canonical and non-canonical WNT signalling pathways. It has been demonstrated
(by our group and others) that RSPOs, particularly RSPO3, are frequently mutated
and over-expressed in Mouse Mammary Tumor Virus (MMTV) induced tumors.
We have analyzed RSPO3 expression in human and mouse mammary cancer cells
(not infected by MMTV) and we found high levels of Rspo3 in basal or triplenegative tumor lines. To determine whether this protein may play a role in normal
mammary development and function, we investigated its expression profile in
mammary epithelial cells sorted by flow-cytometry. Interestingly, Rspo3 mRNA
was detected in the basal-stem cell enriched compartment. Our results show that
RSPO3 addition to non-tumorigenic mammary epithelial cells in culture induces
morphological and molecular changes associated to epithelial -mesenchymal
transition (EMT). Accordingly, stable silencing of Rspo3 in cultured basal mouse
mammary cancer cells (specific shRNA transfection) causes inhibition of migration
(wound healing assay), decrease of vimentin expression, and repression of the
canonical WNT signaling pathway, analyzed by TOP-FLASH reporter. Importantly,
when transplanted into mice, the shRSPO3 cells generated less tumors, which
grew significantly later than control cells. Finally, we believe that in the normal
gland the RSPO3 glycoprotein is secreted by basal epithelial cells, acting only on
this compartment, where it remains due to its high affinity to the extracellular
matrix. This hypothesis is supported by the fact that RSPO3 levels in conditioned
medium of cultured basal mammary cells can be significantly increased upon
treatment with soluble heparin. Taking together, our results indicate that RSPO3 is
expressed by basal/stem cells of the normal mammary gland, being probably
relevant for the maintenance of this compartment. In addition, our data show that
over-expression and abnormal activity of this protein in undifferentiated or
luminal mammary cells trigger oncogenic pathways, which lead to cancer
development most likely through canonical WNT-pathway activation.
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19.- PLAY IN CONTEXT: EXTRACELLULAR MATRIX RECEPTORS
MODULATING HRG SIGNALING IN BREAST CANCER CELLS
1

Toscani, AM , Coluccio Leskow, F

1

1-Department of Biological Chemistry, IQUIBICEN-CONICET, School of Exact and
Natural Sciences, UBA, Buenos Aires, Argentina.
amtoscani@fbmc.fcen.uba.ar
Interaction with the extracellular matrix orchestrates growth and differentiation in
several tissues. The Epidermal Growth Factor Receptors (EGFRs) are key players in
the signalling repertoire of the mammary gland. Four EGFRs play in tune: EGF can
activate both EGFR and erbB4, while erbB3 shows higher affinity for heregulinbeta1 (HRG). ErbB2 has no descripted ligand but exhibits tyrosine kinase activity
that can be further enhanced by heterodimerization with EGFR and erbB3 in
response to EGF or HRG. Dissonantly, EGFRs are overexpressed in several tumors
like prostate, bone, lung and breast, among others. Particularly, erbB2 is a bad
prognosis marker in mammary gland tumors. It has been reported that erbB2
interacts with focal adhesion proteins, like beta1-Integrin or FAK, although the
relevance of such interaction in both normal and tumoral tissues has not yet been
cleared. The aim of the present work is to characterize both physical and
functional interactions between erbB family receptors, particularly erbB2, and
extracellular matrix receptors. In order to evaluate the modulation of HRG
response by the extracellular matrix, we measured AKT activation in MCF7 cells
growing on different substrates. Our results show an attenuation HRG signaling on
cells growing on Collagen as compare to Fibronectin. In contrast with previous
reports, no evidence of erbB2 clusters and beta1-integrin was observed in MCF7
cells. We could only find colocalization between these receptors outside focal
adhesion complexes in cells overexpressing both proteins, suggesting an
interaction between resting receptors. Discoidin Domain Receptor 1 (DDR1) is a
tyrosine kinase receptor which recognizes several types of Collagen and is broadly
expressed, particularly in both normal and tumoral mammary gland cells. We have
found that DDR1 coimmunoprecipitates and colocalizes with erbB2, suggesting its
role as a modulator of HRG response in MCF7 cells. These experiments suggest a
central role for DDR1 mediating extracellular matrix regulation of growth factor
receptors. Additionally, we showed that these are multidimensional processes in
which many factors, including expression levels of receptors, the nature of the
substrate and concentration of growth factors, regulate the signaling processes
responsible of the determination of cell fate.
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20.- IDENTIFICATION OF NEUROSTEROID BINDING SITES AT GABAA
RECEPTORS
Lautaro D. Alvarez
Departamento de Química Orgánica and UMYMFOR (CONICET-UBA), Facultad de
Ciencias Exactas y Naturales, Universidad de Buenos Aires, Argentina.
lalvarez@qo.fcen.uba.ar
Neurosteroids are the principal endogenous modulators of GABA A receptors
(GABAARs), which are pentameric membrane-bound proteins. As consequence of
their ability to modify inhibitory functions in the brain, neurosteroids have high
physiological and clinical importance and may act as anesthetic, anticonvulsant
and anxiolytic drugs. Despite their relevance, essential issues regarding
neurosteroid action on GABAARs are still unsettled. In particular, the precise
location of the binding site and residues taking part of the steroid recognition are
not definitely identified. Taking as starting point the first reported crystal structure
of a human GABAA receptor (a β3 homopentamer), the binding mode of two
structurally different representative neurosteroids, pregnanolone and
allopregnanolone, was explored through a combination of computational
modeling methods. Binding sites between the TM3 of one subunit and TM1 and
TM4 of the adjacent subunit were identified. These sites were able to properly
accommodate both overall torsioned and flat steroidal structures and, notably,
they specifically recognize their 3-OH group, explaining the requirement of a 3βconfiguration for the activity. Remarkably, these theoretical findings are well
supported by the set of experimental data reported for the action of neurosteroids
on β3 homopentamers, providing for first time convincing information about the
molecular interaction between neurosteroids and a GABAAR. This finding could be
taken as an initial step in the analysis of the allosteric mechanism by which these
small lipophilic molecules affect the receptor structure and dynamics. A better
understanding of the structure-activity relation would contribute in a rational
design of novel analogues with selective medical applications.
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21.- COORDINATED INDUCTION OF GST AND MRP2 BY CAMP IN CACO-2
CELLS. ROLE OF PROTEIN KINASE A SIGNALING PATHWAY.
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The cAMP pathway is a universal signaling regulating many cellular processes
including metabolic routes, growth and differentiation, whereas its effects on
xenobotic biotransformation and transport systems are poorly characterized. The
effect of cAMP on expression and activity of GST and MRP2 was evaluated in Caco2 cells, a model of intestinal epithelium. Cells incubated with the cAMP permeable
analog dibutyryl cyclic AMP (db-cAMP: 1, 10, 100 μM) for 48 h exhibited a dose
response increase in GST class α and MRP2 protein expression. Incubation with
forskolin, an activator of adenylyl cyclase, confirmed the association between
intracellular cAMP and upregulation of MRP2. Consistent with increased
expression of GSTα and MRP2, db-cAMP enhanced their activities, as well as
cytoprotection against the common substrate 1-chloro-2,4-dinitrobenzene.
Pretreatment with protein kinase A (PKA) inhibitors totally abolished upregulation
of MRP2 and GSTα induced by db-cAMP. In silico analysis revealed the presence of
CRE and AP-1 sites. Experiments consisting in treatment with db-cAMP of Caco-2
cells transfected with a reporter construct containing CRE and AP-1 sites
evidenced participation of these sites in MRP2 upregulation. Further studies
involving the transcription factors CREB and AP-1 (c-JUN, c-FOS and ATF2)
demonstrated increased levels of total c-JUN and phosphorylation of c-JUN and
ATF2 by db-cAMP, which were suppressed by a PKA inhibitor. Coimmunoprecipitation and ChIP assay studies demonstrated that db-cAMP
increased c-JUN/ATF2 interaction, with further recruitment to the region of the
MRP2 promoter containing CRE and AP-1 sites. We conclude that cAMP induces
GSTα and MRP2 expression and activity in Caco-2 cells via PKA pathway, thus
regulating detoxification of specific xenobiotics.
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22.- A NOVEL SIGNALING MECHANISM OF ANGIOTENSIN II AT2
RECEPTORS IN NEURONAL DIFFERENTIATION
1,2
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Angiotensin II (Ang II), the active peptide of the renin-angiotensin system (RAS),
elicits a variety of physiological effects through specific receptors, AT1 and AT2. The
characteristic function of AT1 receptor is to control blood pressure. On the other
hand, AT2 receptor’s functions are related to development processes, and may be
involved in neuronal differentiation although this mechanism is not well defined.
The sprouting of neurites are key morphological features characterizing neuronal
differentiation. Thus, we decided to examine the rol of Ang II AT 2 receptors
CGP42112, in differentiation of SH-Sy5y human neuroblastoma cells. Here, we
show that treatment for 3 days with either Ang II (100 nM) or CGP42112 (10 nM),
a specific AT2 receptor agonist, induce neurite sprouting, as analyzed by optic
microscopy (15-20 random fields were counted). Cells showing at least one
neurite with a twofold length than the soma diameter were considered as
differentiated. We explored the possible participation of PI3 kinase, MAPK and cSrc. Only cells pretreated with PP2, a c-Src family protein inhibitor, evidence a
lower response to CGP41112A stimulation. Pre-treatment with Ly294002, the PI3
kinase inhibitor, or UO126, a MEK 1/2 inhibitor, did not influence the percentage of
differentiation induced by CGP42112. These results suggest that activation of c-Src
family protein through by stimulation of AT2 receptor modulate neuronal
differentiation. To further explore the mechanism, we evaluated phosphorylation
416
of c-SRC at residue Y Src under the previous conditions, showing an early
response between 0.25 min to 3 min. Besides, we also demonstrated the
induction of AT2 receptor synthesis by stimulation of neuronal growth factor (NGF)
TrkA receptors and the relation with neurite outgrowt. In summary, we
demonstrated the Ang II AT2 receptors stimulation induces neuronal
differentiation via activation of c-Src and the interaction between pathways of Ang
II AT2 receptors and NGF.
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23.- INTRAMIOCARDIAC GENE SILENCING OF EPIDERMAL GROWTH
FACTOR RECEPTOR (EGFR) BY USING LENTIVIRAL VECTORS. FUNCTIONAL
EVIDENCES
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This study was aimed to develop a 3rd generation lentiviral vector carrying a small
interfering RNA (siRNA) to silence the myocardial EGFR and evaluate its role in
pathological cardiac hypertrophy. Lentivirus particles were obtained from the
culture medium of HEK293T cells transfected with three packaging vectors and a
silencing vector. Cultured media was collected three times over a period of 72 h to
8
obtain a 1x10 TU/mL titer. The lentivirus carrying the silencing sequence was
injected into the left ventricular wall of Wistar rats (n=5). A second group of rats
injected with phosphate buffer saline (PBS, n=5) were used as control. Four-weeks
later animals were sacrificed and a 48 ± 15 % reduction in EGFR protein expression
was found in the left ventricle of siRNA-EGFR injected rats compared to controls
(100 ± 6 %, P<0.05). EGFR transactivation is proposed as part of a chain of events
leading to the slow force response (SFR) to myocardial stretch. In consequence,
we determine whether siRNA was able to affect the SFR in isolated left ventricular
papillary muscles. The SFR was blunted in animals expressing siRNA: (in % of initial
rapid phase) 112 ± 1 (control) vs. 102 ± 1 (siRNA), P<0.05. Furthermore, we
evaluated superoxide anion production (lucigenin method) in left ventricle strips
after EGFR transactivation following angiotensin II stimulation (AngII, 1nM), and
after direct EGFR activation by its agonist EGF (0.1 µg/mL). AngII increased basal
superoxide production in control strips by 47 ± 2 % (P<0.05), effect that was
prevented in siRNA-injected ones (5±5 %). A similar increase in superoxide anion
was promoted by EGF in control hearts (43±6 %, P<0.05), effect that was blunted
in those with siRNA (17±12 %). In conclusion, our data show that the lentiviral
vector carrying a siRNA-EGFR was able to reduce cardiac EGFR protein expression,
effect that was enough to abrogate its function. These results encourage the use
of siRNA-EGFR to evaluate the EGFR role in an animal model of pathological
cardiac hypertrophy.
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24.- 1,25(OH)2-VITAMIN D3-RAPID ACTIONS IN
RHABDOMYOSARCOMA CELLS
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We studied for many years the role of vitamin D receptor (VDR) and signal
transduction pathways triggered by the steroid hormone 1,25(OH)2-vitamin D3
[1,25D] in avian and mammalian skeletal muscle cells. Recently, we reported VDR
and p38 MAPK participation in cell proliferation and differentiation induced by the
hormone in the murine skeletal muscle cell line C2C12. There is not information
about 1,25D actions in rhabdomyosarcoma (RMS) cells, a soft tissue cancer that
affects skeletal muscle predominantly in child and elderly. RMS includes
heterogeneous tumours of mesenchymal derivation which are genetically
committed to the myogenic lineage, but fail to complete terminal differentiation.
In this work, we worked with RD cell line, a embryonal rhabdomyosarcoma cell
line. Our data indicated that 1 nM of 1,25D activates ERK1/2 and the p38 MAPK
upstream immediately kinases (MKK3/6) rapidly, indicating that the hormone
regulates non genomic transduction pathways in these cells. Moreover, the non
receptor tyrosine kinase Src was also activated by 1,25D in RD cells. When ERK1/2
were inhibited with PD98059, Src activation was abolished. MKK3/6 activation was
also dependent on ERK1/2 activation. Of relevance, 1,25D induces VDR expression
in these cells. The results indicate that 1,25D exerts rapid actions in
rhabdomyosarcoma cells and open doors to investigate in deep hormone
modulation of cancer signaling in these cells.
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25.- 4,4’-DIMETHOXYBENZOPHENONE THIOSEMICARBAZONE: A NOVEL
COMPOUND WITH SELECTIVE PROAPOPTOTIC ACTIVITY IN HUMAN
LEUKEMIC CELLS. MOLECULAR MECHANISM OF ACTION.
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Anti-mitotic therapies have been considered as a hallmark of strategies against
abnormal proliferative cells. Focusing on the extensively studied family of
thiosemicarbazone (TSC) compounds, we have previously identified the 4,4’dimethoxybenzophenone thiosemicarbazone (T44Bf) as a promising
pharmacological compound in a panel of human leukemia cell lines (HL60, U937,
KG1a and Jurkat). Present findings indicate that T44Bf-mediated antiproliferative
effects are associated with a reversible chronic mitotic arrest caused by defects in
chromosome alignment, followed by programmed cell death induction.
Furthermore, T44Bf selectively induces apoptosis in leukemia cell lines when
compared to normal peripheral blood mononuclear cells. The underlying
mechanism of action involves the activation of the mitochondria signaling
pathway, with loss of mitochondrial membrane potential and sustained
phosphorylation of anti-apoptotic proteins Bcl-2 and Bclx/l, together with an
increase in the pro-apoptotic protein Bad levels. In addition, the activation of ERK
signaling pathway was found to be a requisite for the T44Bf apoptotic activity. Our
findings further describe a novel activity for a benzophenone thiosemicarbazone
and propose T44Bf as a promising anti-mitotic prototype for the development of
chemotherapeutic agents in the treatment of hematological malignancies.
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26.- THE TWO UDPGLUCOSE::GLYCOPROTEIN GLUCOSYLTRANSFERASES
HOMOLOGUES PLAY A PROTECTIVE ROLE AGAINST ER STRESS AND THEIR
EXPRESSION IS DIFFERENTIALLY REGULATED BY PROGESTERONE
1*

2

Olga A Castro , Gabriela Acosta, Santiago A Rodríguez-Seguí , Lucila Buzzi, M.
3*
Belén Prados, Silvia Miranda
1

2

IQUIBICEN-CONICET, Depto. de Química Biológica, FCEN-UBA IFIBYNE-CONICET,
3
FBMC-UBA Inst. de Investigaciones Cardiológicas "Prof. Dr. Alberto C. Taquini"
(ININCA), CONICET-UBA, Argentina. * Equally contributed to this work.
alecastro2901@gmail.com

It has long been recognized that some of the most prevalent human degenerative
diseases appear as a result of the misfolding and aggregation of proteins. The
formation of these protein aggregates play an important role in cell dysfunction
and tissue damage leading to the disease. Recent evidence suggests that ER stress
is also implicated in many chronic inflammatory diseases such as irritable bowel
syndrome and atherosclerosis. UGGT (UDP-Glc::glycoprotein glucosyltransferase),
which has the ability to discriminate folded from misfolded glycoproteins, is the
key component of the quality control mechanism of glycoprotein folding that
ensure that only properly folded proteins exit the ER. Misfolded proteins are
either retained within the ER or degraded by the proteasome. To characterize the
physiopathological role of UGGT1 and UGGT-2, their expression and biological role
were explored in different experimental models. In most species of vertebrates
and nematodes belonging to the genus Caenorhabditis there are two homologues
coding for UGGT-like proteins. We determined that CeUGGT-1 and CeUGGT-2 are
expressed during the entire life cycle although at very different levels.
Furthermore, we found that CeUGGT-2 is an essential protein and that the role of
both CeUGGT-2 and CeUGGT-1 is significant in relieving low ER stress during
development. We studied the body pattern expression of CeUGGT-1 and we found
that it is expressed in the nervous system, pharynx and intestine, while CeUGGT-2
could not be detected under the same conditions. We also studied the expression
and activity of UGGT-1 and UGGT-2 in a mouse hybridoma. Analysis of ChIP-seq
datasets for PR in a mammary cell line revealed that it binds UGGT2 promoter a
that PR binds the UGGT2 promoter and also at a 3' putative regulatory
region. Moreover, we found that the expression of each isoform is differentially
regulated by high physiological progesterone concentrations and that this process
is differentially mediated by both nuclear and gamma membrane progesterone
receptor. We are currently studying the expression of both enzymes in normal
human brains and in those derived from patients which have developed different
degenerative proteinophaties.
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27.- ANTITUMORAL EFFECTS OF GRIFOLA FRONDOSA (MAITAKE) D
FRACTION IN BREAST CANCER
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D Fraction is a proteoglycan extract obtained from the medicinal mushroom
Grifola frondosa (Maitake). The antitumoral effect of D Fraction is mainly
attributed to its immunomodulatory capacity and numerous studies have
investigated the cellular and molecular mechanisms involved in this capacity.
Recently, some reports have described a direct effect of D fraction on some
neoplastic cells. We propose to demonstrate that D Fraction is also able to act
directly on mammary tumor cells MDA-MB-231 and LM3, modulating their
tumoral capacities and to elucidate the molecular mechanisms involved. We
observed that D Fraction treatment decrease cell viability of MDA-MB-231 and
LM3 in a dose‐ and time‐dependent manner, compared to vehicle-treated cells
(WST-1 and subsequent manual counting; p <0.05). An increase in subG 0/G1 cell
population on both lines (flow cytometry; p <0.01) following D fraction treatment
suggests the induction of cell death. Furthermore, treatment of MDA-MB-231 and
LM3 cells with D Fraction decreases migratory capacity of both lines (wound
healing assay; p <0.001) and invasive capacity of MDA-MB-231 (matrigel assay; p
<0.001). In concordance with these results, we observed a decrease in the number
of stress fibers (immunofluorescence; p <0.001) and increased levels of E-cadherin
(western blot) in MDA-MB-231 cells following D Fraction treatment. Moreover, in
a murine model of syngeneic transplantation with LM3, we demonstrated that D
Fraction treatment decreased tumor volume (D Fraction median=1.90 vs control
median=3.46; p <0.05) and the number of lung metastases (D Fraction median=0
vs control median=2; p <0.05), compared to the control group. Finally, we
detected that the tumor of mice treated with D Fraction showed increased
expression of the apoptotic protein Bax (immunohistochemistry; p <0.05). In
conclusion, in culture and in vivo results suggest that D Fraction affects tumor
growth and metastasis by inhibiting cell viability, migration and invasion.
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28.- HEME OXYGENASE-1 DECREASES THE INVASIVE PHENOTYPE IN
BREAST CANCER
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Cell invasion involves changes in cell-cell and cell-extracellular matrix interactions.
E-cadherin (E-cadh) and β-catenin (β-cat) participate as anchor proteins of
epithelial cell-cell interactions and have been shown to be deregulated in breast
cancer (BC). Previous results from our laboratory demonstrated a role of heme
oxygenase 1 (HO-1) in the progression of BC, although the mechanism of action
has not yet been addressed. Therefore, the aim of this work was to assess if HO-1
has a role in breast cancer metastasis and for this purpose we have begun
studying HO-1 effects on cell migration and invasion and on E-cadh and β-cat
levels. The results obtained in human BC biopsies demonstrate that there is a
positive correlation between the expression of HO-1 and E-cadh (p = 0.0144;
Spearman test), as detected by immunohistochemistry (IHC). In the murine LM3
BC cells, pharmacological activation of HO-1 with hemin increased expression of Ecadh and β-cat (p <0.05, Chi square), as observed by immunofluorescence and
western blot. These results were confirmed by stable overexpression of HO-1 in
human T47D BC cells. Also, pharmacological modulation of HO-1 with hemin in
LM3 cells decreased cell migration (wound healing test; p = 0.003, ANOVA) and
cell invasion (matrigel assays; p = 0.0001, Student test). These effects were
accompanied by decreased amount of stress fibers and decreased MMP9 levels. In
a murine model of syngeneic LM3 cell transplantation, we demonstrated that
hemin administration increases the expression of E-cadh (hemin IRS = 6 vs control
IRS = 3.5; p = 0.026, Mann Whitney test) and β-cat (hemin IRS = 5.15 vs control IRS
= 3.8; p = 0.028, Mann Whitney test) in tumor tissues. Moreover, we observed a
decrease in the count of new blood vessels (p<0.05 Chi square). In conclusion,
these results indicate that HO-1 may counteract the invasive phenotype in breast
cancer through modulation of cell migration and invasion by up-regulation of Ecadh and β-cat.
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29.- CREB MEDIATES ACTH DEPENDENT HO-1 EXPRESSION IN ADRENAL
CELLS: ROLE OF PI3K PATHWAY
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Stimulation of adrenal steroidogenesis by ACTH has been associated with
increased generation of reactive oxygen species. Accordingly, we have previously
shown that induction of HO-1 by ACTH in adrenocortical cells prevent deleterious
effects caused by oxidative stress. We have also demonstrated that HO-1induction by ACTH involves transcriptional effects and activation of the cAMP/PKA
pathway. In the present study we used a sequential deletion protocol to localize
the promoter region of the mouse HO-1 gene involved in the induction of HO-1 by
ACTH/cAMP in adrenocortical cells. Experiments performed with luciferase
reporter constructs and pharmacological inhibitors of PKA (H89) or dominant
negative CREB isoforms we identified a regulatory region located within the
proximal promoter (-295/+74), involved in the transcriptional stimulation of HO-1.
Sequence analysis indicates that this region includes two putative cAMPresponsive elements (CRE). We also demonstrate the involvement of PI3K/Akt
pathway in the induction of HO-1 by ACTH/cAMP. Finally we showed that
stimulation of the ACTH/cAMP pathway induces the recruitment of the
phosphorylated CRE-binding protein (pCREB) to the promoter region of the
endogenous HO-1 gene and demonstrated that this mechanism is also modulated
by the activation of the PI3K pathway. In summary, in this study we identified a
region in the proximal promoter of the HO-1 gene, containing putative CRE sites,
that is involved in its transcriptional stimulation by ACTH and showed showed that
both cAMP and PI3K pathways are involved in this mechanism.
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30.- MOLECULAR BASIS OF THE INVERSE AGONISM OF 3β-HYDROXY-27NOR-5-CHOLESTENOIC ACID ON LXRβ
1

2

1

M. Virginia Dansey,* Lautaro D. Álvarez,* Diego Y. Grinman, Daniela Navalesi,
4
3
2
1
René Houtman, Darío A. Estrin, Gerardo Burton and Adali Pecci
1

1

2

Dpto. Química Biológica and IFIBYNE (CONICET-UBA), Dpto. Química Orgánica
3
and UMYMFOR (CONICET-UBA), and Dpto. Química Inorgánica Analítica y
Físicoquímica-INQUIMAE (CONICET-UBA), Facultad de Ciencias Exactas y
4
Naturales, Universidad de Buenos Aires, Argentina. Pamgene International BV,
5211HH Den Bosch, Netherlands
virg_dansey@hotmail.com
Nuclear liver X receptors (LXRs) are transcription factors activated by cholesterol
metabolites containing an oxidized side chain. Due to their ability to regulate lipid
and glucose metabolism; cholesterol transport, inflammatory response and
proliferation, LXRs have become attractive pharmacological targets to control
several diseases as atherosclerosis, type II diabetes, Alzheimer and cancer. Based
on the fact that (25R)-3β-hydroxy-5-cholestenoic acid has been described as a LXR
ligand, we evaluated the interaction of 3β-hydroxy-27-nor-5-cholestenoic acid
with LXRβ. Reporter gene assays, gene expression together with molecular
dynamics simulations of the ligand-LXR-LBD complex and in vitro binding of the
complex to Nuclear Receptor cofactors unveiled an inverse agonist behavior of
this steroid, and the capacity of the complex to bind corepressors rather than
coactivators. These results provide a new scaffold in the quest for selective LXR
modulators.
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31.- CROSS-TALK BETWEEN ERK AND p38-BASED MAPK PATHWAYS IN
THE YEAST S. CEREVISIAE
Paula Dunayevich, Rodrigo Baltanás and Alejandro Colman-Lerner
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Cells are often exposed to multiple stimuli that activate different regulatory
systems. In those circumstances, mechanisms that enable cells to integrate
information from different sources become essential for correct “decisionmaking”. In our lab, we study signal integration/cross talk in the unicellular
eukaryote S. cerevisiae and we use the mitogen activated protein kinase (MAPK)
cascades as a model system. In particular, we have studied two prototypical
signaling cascades: the PR, a GPCR pathway activated by mating pheromones
(terminal kinase Erk2-like Fus3) and HOG, the high osmolarity response pathway
(terminal kinase p38-like Hog1). When stimulated individually, there is no crossactivation. However, we have recently discovered that in yeast adapted to high
osmolarity (a condition in which HOG is basally active), activation of the PR causes
further stimulation of HOG. The PR does so by “creating” an osmotic imbalance
functionally similar to an osmolarity shock: PR increases the efflux of glycerol (the
osmolyte that yeast uses to counteract a high external osmolarity) through the
aquaglyceroporin Fps1, leading to a loss of turgor pressure, followed by Hog1
activation through the Sln1 branch of the pathway. In addition, we found that PR
activation of HOG requires the two regulators of Fps1, Rgc1 and Rgc2, as well as
the PR-mediated activation of a third MAPK cascade, the cell wall integrity (CWI)
pathway (terminal kinase Erk5-like Slt2). CWI responds to inputs that stress the
cell wall (such as hypo-osmolarity or heat shock) or otherwise weaken it (such as
PR-induced cell-wall remodeling). This was an unexpected finding, since in many
circumstances the action of the CWI opposes that of HOG. Therefore, here, we
asked if activation of the CWI by inputs other than pheromone may also activate
HOG. Using fluorescent protein-based transcriptional reporters and single cell
analysis, we found that when yeast adapted to high osmolarity (1M sorbitol
medium) are shifted from 30 to 37 C, they quickly stimulate HOG. We then
determined if the mechanism of activation was the same as that used by the PR.
Gene deletion experiments showed that, as in the case of PR, heat-shock
activation of HOG required Fps1, the CWI and employed only the Sln1 branch.
Surprisingly, unlike PR, it required only one of the Fps1 regulators, Rgc2, but not
Rgc1, indicating that some aspects of the underlying mechanism are different
from that used by PR. Supporting this conclusion, simultaneous stimulation by
pheromone and heat-shock caused a further increase in HOG activity. Our results
highlight the complexity of signal integration by intracellular networks, and
suggest that p38 based signaling might play central roles in this process.
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32.- INVOLVEMENT OF RGS DOMAIN OF GRK2 IN THE DESENSITIZATION
OF BETA3-ADRENERGIC RECEPTOR.
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3-adrenergic receptor (3AR) belongs to the superfamily of G protein-coupled
receptors and when activated mediates intracellular cAMP increase. It is mainly
expressed in adipose tissues and bladder and has been postulated as target for the
treatment of overactive bladder syndrome (OBS). Previous work in endogenously
expressing 3AR SK-N-MC cells, showed that pre-treatment with isoproterenol led
to a significant desensitization of the receptor. However, 3AR lacks potential sites
for PKA or GRKs mediated phosphorylation, which have been demonstrated to be
involved in 1AR and 2AR desensitization. The aim of the present work was to
evaluate the mechanism of 3AR desensitization using HEK293T transfected cells.
In this system, concentration-response assays to the specific 3AR ligand
BRL37344, significantly increased cAMP levels. After pre-treatment with
BRL37344, 3AR response was significantly reduced by 40%. When different GRKs
were co-expressed, GRK2 and 3, but not GRK5 or 6 increased receptor
desensitization. GRKs proteins possess several structural and functional domains,
an N-terminal RGS-homology domain, a kinase central domain, and a less
conserved C-terminal region responsible for membrane localization. We cotransfected the cells with different dominant negative mutants of kinase and RGS
domains, that could be involved in receptor desensitization. When desensitization
experiments were performed in the presence of GRK2 dominant negative
mutants, receptor desensitization was impeded only in the presence of the
mutant D110A of the RGS domain, while expression of kinase inactive mutant,
K220R, had no effect. Present results indicate that 3AR response can be
regulated by GRK2, where the RGS domain plays a crucial role.
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33.- A GLOBAL VIEW OF THE PROTEOME PERTURBATIONS BY HSP90
INHIBITORS
Echeverria, Pablo C. and Didier Picard
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Heat shock protein 90 (Hsp90) is a major hub in the protein network that
maintains cellular homeostasis and function. The qualitative and quantitative
changes and rewiring of this protein network in tumor cells make them vastly
dependent on Hsp90, and as a consequence its inhibition creates a profound
transformation in the proteome. Here, we compare and analyze the most recent
efforts (from our lab and others) that take advantage of the druggability of Hsp90
in order to understand the global changes at the proteome level that this
inhibition produces. The considerable impact that the targeting of Hsp90 has on
the structure of these protein networks shows that the interactome becomes laxer
and presumably less efficient in communicating changes and stimuli to maintain
cellular homeostasis. The lack of a systematic and proteome-wide study with
genetically really comparable and matched normal and cancer cells that address
the differential sensitivities to Hsp90 inhibitors, motivated us to conduct one. The
transformation of NIH-3T3 cells from normal to tumoral with an oncogenic Ras
mutant establishes a new program of protein abundance that is efficiently
targeted by Hsp90 inhibitors. Surprisingly, three different inhibitors
(Geldanamycin, PU-H71 and Pochoxime) affect a characteristic set of actors of this
program. Studies like the one presented here, showing how the human proteome
is changed and shaped by targeting Hsp90 could set the stage for the
pharmacoproteomic profiling of responses to sets of different inhibitors and of
cancer types with different molecular backgrounds. These drug-profiling analyses
will be essential for the development of tailored Hsp90 inhibitors for the
treatment of different tumor types and for the use in personalized medicine.
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34.- ANTITUMORAL EFFECTS OF A NOVEL GEMINI VITAMIN D
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1α,25-dihydroxyvitamin D3 (calcitriol) shows potent growth-inhibitory properties
on different cancer cell lines although its hypercalcemic effects have severely
hampered its therapeutic application. Therefore, structural analogues are being
designed and synthesized with the aim at finding one that exerts antitumor effects
but lacks calcemic activity. In collaboration with the laboratory of Organic
Chemistry of the University of Vigo we synthesized a novel Gemini analogue of
calcitriol, called UVB1. The aim of this study was to evaluate the antitumor action
of UVB1 on different cell lines, comparing its effects with those elicited by
calcitriol, and to investigate analogue effects on a colorectal carcinoma animal
model. We observed that the analogue retards cell migration (p <0.001) and
invasion (p <0.001) of the murine mammary adenocarcinoma LM3 cell line while
cell motility and invasiveness of the normal mammary epithelial HC11 cell line are
not affected. Phalloidin staining of F-actin LM3 filaments shows a reduction in the
amount of stress fibers in UVB1-treated cells compared with the vehicle-treated
ones (p <0.001). The analysis of E-cadherin expression by immunofluorescence
and western blot in UVB1-treated LM3 cells shows an increase in E-cadherin
protein expression respect to vehicle (p <0.01). The β-catenin expression is not
kip1
affected. The analog exerts a significant increase in p27
expression (p <0.01).
UVB1 also reduces cell viability of HCT116 human colorectal carcinoma cell line (p
3
3
<0.001) and tumor volume (4.98 ± 1.34 cm versus 1.81 ± 0.29 cm , p <0.05) in a
xenograft animal model (UVB1 40 µg/kg). Additionally, the treatment of N:NIH(S)nu
Fox1 mice with 40 ug/kg of the analogue does not produce hypercalcemia,
kidney or liver histological alterations, changes in behavior, weight loss or
haematocrit alterations. In conclusion, these results suggest that this Gemini
analogue may have therapeutic potential as an antitumor drug.
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35.- ANTITUMOR EFFECT OF CIGB-300 PEPTIDE, A PROTEIN KINASE CK2
INHIBITOR IN PRECLINICAL LUNG CANCER MODELS
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Protein kinase CK2 is a serine-threonine kinase involved in gene expression,
chromatin remodeling, cell growth, survival, angiogenesis, and protection from
apoptosis. Furthermore, the deregulation of the expression levels and the activity
of the CK2 holoenzyme were increased from three to five times in various types of
cancers, and was directly associated with tumor development. Overall, this has led
to focus attention on the potential of CK2 as a target for cancer treatment. CIGB300 is a cyclic peptide, which is capable of impairs the activity of the CK2 enzyme
by binding to the conserved acidic phosphoaceptor domain of the substrates. In
previous works, we showed the proapoptotic and antiproliferative effect of CIGB300 in different tumor models. In murine and human tumors derived from cervix
cancer the CIGB-300 demonstrated a significant antitumor effect. Antiangiogenic
properties of CIGB-300 were studied in vitro and in vivo, the peptide alter and
inhibit different events that take place in normal endothelial cells HUVEC and
decreased the vessels development in CAMs model. In this work the therapeutic
action mechanism of CIGB-300 was evaluated in murine (3LL) and human (H-125)
lung cancer cells. Exposure of tumor cells to CIGB-300 significantly inhibited cell
adhesion, migration and invasion. Moreover, CIGB-300 decreases the proliferation
of lung cancer cells, and promotes the nucleolar disruption with the consequent
induction of apoptosis. Using different animal models we analyze the antitumor,
antimetastatic and anti-angiogenic effect of CIGB-300 by systemic administration.
Daily i.v. for five consecutive days with a well-tolerated dose of CIGB-300 (10
mg/kg/day) significantly reduced the ability of 3LL cells to implant and grow in
lungs of syngeneic C57/BL6 mice (p<0.05 ANOVA). In a second in vivo assay that
measures spontaneous metastasis from a s.c. primary tumor, two rounds of i.v.
injections of CIGB-300 for 5 consecutive days (days 1-5 / 15-19) after cells
inoculation significantly inhibited metastatic lung colonization (p<0.001 ANOVA).
Finally, the tumor antiangiogenic properties of CIGB-300 were confirmed using the
matrigel plug assay in vivo. The CIGB-300 treatment decreased the vascularization
of 3LL tumor in mice (p<0.01 Paired t-test). Our results provide preclinical
evidence about the antitumor activity of this peptide in lung cancer models, and
also help us to understand how this inhibitor of CK2 would exert its mechanism of
action.
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36.- THE RETINOIC ACID RECEPTOR ISOTYPES ALPHA AND BETA
REGULATE MIGRATION, ADHESION AND METALLOPROTEASE ACTIVITY IN
MURINE MODELS OF BREAST CANCER
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Parameters associated with metastatic dissemination as migration, adhesion and
metalloprotease (MMPs) secretion are known to be regulated by all trans-retinoic
acid (ATRA). ATRA activity is mainly mediated by retinoic acid receptors (RARs),
ligand-inducible transcription factors that are members of the superfamily of
nuclear hormone receptors. Our goal was to evaluate the effect of specifically
activate each RAR isotype in two murine hormone-independent breast cancer cell
lines: LM38-LP y 4T1. Both cell lines express all RARs isotypes with the exception
of RARβ in 4T1 cell line. For the experiments cells were treated for 96h with
AM580 (RARα agonist, 200nM), AC55649 (RARβ agonist, 2µM), BMS961 (RARγ
agonist, 50nM) or vehicle (DMSO). The migratory potential was evaluated by a
“wound healing” assay. LM38-LP cell line reduced its migratory capacity in
response to AM580 and AC55649. An inverse effect was observed in 4T1 cells
which increased the migratory potential after AM580 treatment. Next,
conditioned media was prepared to evaluate soluble MMPs activity by
zymography. AM580, AC55649 and BMS961 pre-treatments decreased soluble
MMP2 activity in LM38-LP cells. Conversely, AM580 pre-treatment increased
MMP2 and MMP9 in 4T1 cells. Regarding the adhesive potential, we observed
that AM580 and AC55649 diminished LM38-LP adhesive capacity while AC55649
increased this parameter in 4T1 cells. Finally, we performed an experimental lung
metastasis assay using LM38-LP cells pre-treated for 144hs. Only AC55649
treatment induced an increase in the number of lung colonies. In conclusion, we
hypothesized that the differences in RARβ expression between both cell lines
might be responsible for the opposite responses to RARα and RARβ activation.
Surprisingly, the activation of RARβ increased the metastatic potential of LM38-LP
cells in spite of its negative regulation of parameters associated with the
metastatic process.

86

37.- ALTERNATIVE RNA EXPRESSION OF B1-INTEGRIN IN THE
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Integrins are heterodimeric cell surface adhesion receptors that play a critical role
in normal tissue development and tumor formation. Characterization of the full
length mRNA encoding the β1 subunit of Integrin (Itgb1) revealed an alternative
cleavage and polyadenylation site that yields a new Itgb1 mRNA isoform, 578bp
shorter than that previously reported. We determined that this new
polyadenylation site is functional in mouse and human cells. Using a variety of
experimental and bioinformatic approaches, we found that the two Itgb1 isoforms
are expressed at different levels in a variety of mouse tissues, including the
mammary gland. The newly-described short isoform lacks AU-rich motifs and
miRNA target sequences that are potentially implicated in the regulation of mRNA
stability and translation efficiency. We determined that the AU binding protein
HuR appears to selectively stabilize the longer isoform in the mammary gland. In
addition, we have determined that modulation of miRNA29 expression can also
alter Itgb1 mRNA levels in mouse mammary epithelial cells. In summary, our
data identifies new regulatory instances for controlling Itgb1 expression through
post-transcriptional mechanisms in the mammary gland.
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38.- DEVELOPMENT OF A HORMONE INDEPENDENT AND TAMOXIFEN
RESISTANT BREAST CANCER CELL MODEL BY RAC1 UPREGULATION
ACTIVITY
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Additionally to chemotherapeutic treatment, ERα-positive breast cancer patients
receive anti- hormonal agents such as Tamoxifen and aromatase inhibitors.
Unfortunately, a significant proportion of patients who receive adjuvant endocrine
treatment still develop a recurrence despite the drug. There is a large amount of
evidence that involve Rac1 GTPase in the transition from hormone-dependence to
hormone-independence growth, which influence the loss of sensitivity to
hormone treatments. The main goal of this work was to develop a hormoneindependent breast cancer cell model, based on the upregulation of Rac1 activity.
This cell model would allow to us to test the role of Rac1 protein in several
mechanisms of acquired endocrine resistance. The MCF7::C1199 model was
established by transfecting the hormone-dependent MCF7 cells with a
constitutively active form of the GEF activator Tiam1. This model showed high
levels of active Rac1, a significant increase in cell migration (p<0.01) and a lower
doubling time, showing a rise in its proliferative capacity. The treatment of
MCF7::pCDNA cells (control) with 17β-Estradiol increased cell proliferation, since
MCF7::C1199 cells were not able to respond to that stimulus, displaying a
hormone-independent growth. Moreover, MCF7::C1199 did not have any change
in its proliferation capacity by Tamoxifen treatment, whereas MCF7::pCDNA
exhibited a concentration-dependent inhibition. On the other hand, the treatment
with 1A-116, a novel Rac1 inhibitor developed by our group, showed a greater
potency in the MCF7::C1199 cell line. Therefore, the establishment of a hormoneindependent breast cancer cell model by upregulation of Rac1 activity, will allow
to evaluate the combination of pharmacological Rac1 inhibitors with hormonal
therapy, with the aim of revert hormone treatment resistance.
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39.- CROSSTALK BETWEEN CANNABINOID 1 AND GLUCOCORTICOID
RECEPTORS. IMPLICATIONS FOR LEARNING AND MEMORY.
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Cannabinoid receptors (CB) are GPCRs generally coupled to Gi protein and the
glucocorticoid receptor (GR) is an intracellular receptor that mediates its main
functions acting as a transcription factor. CB receptor type 1 and GR are
coexpressed in several areas of the central nervous system, including
hippocampus, which is known to be involved in learning and memory processes.
Consistently, it has been suggested that the cannabinoid system participates in
glucocorticoid-mediated processes regulating its activity. We have previously
described that CB1 signaling regulates GR activity in neuroblastoma N2A cells in
vitro. To confirm this modulation of GR activity by CB1, we studied the expression
of Glucocorticoid Induced Leucine Zipper (GILZ), a classic GR-inducible gene, invivo in the hippocampus of Wild Type and KO CB1-/- CD1 mice. Dexamethasone
induced a two-fold increase in GILZ expression, while co-treatment with the CB1
antagonist AM251 induced an extra 60% increment over Dex effect (p<0.05) in WT
animals. In contrast, Dex induced an three-fold increment in GILZ expression,
while cotreatment with AM251 had no detectable effect in KO mice, indicating
that CB1 expression and signaling inhibits GR transcriptional activity in the
hippocampus. Since GR modulates post-traumatic learning and memory processes
we decided to study animal behavior. When exposed to the test arena for the first
time, KO mice did not present any detectable locomotive alterations in the
behavioral tasks tested, however did not diminished their activity after 24h,
indicating a deficit in the habituation memory. On the other hand, when the
associative memory was evaluated with a passive-avoidance test, CB1-/- KO mice
showed a higher latency to enter the dark compartment (p<0.05). Our results
suggest that CB1 expression and signaling modulates glucocorticoid transcriptional
activity in the hippocampus, influencing glucocorticoid-regulated post-traumatic
learning and memory processes.
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40.- GLUCOCORTICOID RECEPTOR FUNCTION IS MODULATED BY HO-1
IN PROSTATE CANCER
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Glucocorticoid receptor (GR) plays an important role in inflammation and cancer
progression, GR signaling exhibits tumor suppressor activity in prostate cancer
(PCa) cells and dexamethasone (Dex) has been used for the treatment of
castration-resistant prostate cancer. However, many authors report that the GR
can substitute the androgen receptor (AR) and activate the AR signaling cascade.
Given that inflammation is critical for the development and progression of PCa, we
first assessed whether heme oxygenase 1 (HO-1), an anti-oxidant and antiinflammatory protein, could regulate GR. First, we selected the optimum PC3 cells
culture conditions (Dex concentration and time exposure) that produced the
highest induction of GR at mRNA levels. To study GR transcriptional activity, PC3
cells were transfected with a luciferase expression plasmid containing
glucocorticoid response elements (MMTV-luc), and were treated either with
-8
hemin (a potent specific inducer of HO-1, 80μM, 24h), Dex (10 M, 6h) or both
drugs. In all cases cells were cultured in medium with charcoal-dextran treated
serum. Hemin significantly reduced (45%; p=0.03) the GR basal activity as well as
Dex induced GR activity (35%; p=0.01). GR nuclear translocation was observed
under Dex treatment by confocal microscopy, while GR cytoplasmic retention was
observed when cells were exposed to hemin+Dex. We showed physical interaction
between GR and HO-1 in the nuclear and cytoplasmic compartment of cells by coimmunoprecipitation. All together, this is the first report to show an HO-1/GR
association and HO-1 modulation of GR expression and activity in PCa cells,
validating HO-1 as a potential target for clinical settings.
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Prostate cancer (PCa) is the second leading cause of cancer-associated death in
men. Localized PCa can be cured in most cases, but when the disease escapes the
confines of the gland, the prospects for cure decrease drastically. Androgen
ablation is the most effective way of halting PCa progression, but given sufficient
time, growth of the cancer resumes in most cases, and the disease becomes
“castrate resistant”. Bone is the most common and frequently the only site of PCa
progression, and men with PCa display characteristically osteoblastic bone
metastases, which are the main cause of morbidity and mortality of the disease.
Upon metastases, tumoral cells interact with the bone microenvironment
interrupting the osteoblastogenesis/osteoclastogenesis tissue balance.
Inflammation is one of the main risk factors of this disease. In this context heme
oxigenase 1 (HO-1) appears as a potential target in PCa mantaining the cellular
homeostasis and counteracting the oxidative and inflammatory damage. We
previously showed that HO-1 has tumor suppressor properties in PCa and its
induction modulates the effect of tumoral cells on osteoblastic proliferation. The
aim of this work was to evaluate HO-1 function in the interaction between the PCa
cell and the bone progenitor cell. We used a co-culture system of PC3 cells
(derived from human PCa) with MC3T3 cells (murine osteoblast precursors) or PC3
with RAW 264.7 cells (murine osteoclast precursors) in which both cell lines share
the medium but are not in physical contact. The PC3 cells where pre-treated or
not with hemin (HO-1 inductor, 50µM, 24h) before the co-culture. Using RT-qPCR
we evaluated the effect of co-culture and HO-1 on the expression of genes
implicated in bone remodeling. The expression levels of DKK1, FOXO3 and PTHrP
were modified (P<0.05) in PC3 cells co-cultured with MC3T3 or RAW 264.7.
Furthermore, the co-culture augmented (P<0.05) the expression of RunX2, Col1a1,
Col1a2 and FOXO1 in MC3T3 cells and decreased (P<0.05) the expression of OPN
in Raw 264.7 cells. Hemin pre-treatment produced no alteration in the levels of
most of the genes analyzed. However, hemin treatment decreased PC3 cells
proliferation with no alteration on the bone progenitor cells. These results
demonstrate that there are soluble factors that modulate the expression of genes
involved in bone response not only in tumoral cells but also in bone precursors.
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42.- EXPLORING THE DYNAMICS OF CELL PROCESSES THROUGH MONTE
CARLO SIMULATIONS OF ADVANCED FLUORESCENCE MICROSCOPY
EXPERIMENTS
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Fluorescence correlation spectroscopy (FCS) and related techniques are powerful
methods to unveil the dynamical organization of cells. For simple cases such as
molecules passively moving in a homogeneous media, the FCS analysis yields
analytical functions that can be fitted to the experimental data in order to recover
the phenomenological rate parameters. Unfortunately, many dynamical processes
in cells do not follow these simple models and in many instances it is not possible
to obtain an analytical function through the theoretical analysis of a more
complex model. In those cases, the experimental analysis can be combined with
Monte Carlo simulations to help with the interpretation of the data. In this work,
we present FeRNET, a new toolkit designed to simulate a variety of FCS-based
techniques. This tool works in combination with MCell-Blender platform which
was designed to treat the reaction-diffusion problem under realistic scenarios. The
new program allows setting complex, user-defined geometries of the simulation
space and distributing the molecules between different compartments as desired.
Also, the platform includes the possibility of defining reactions among the species
considered in the simulations; the user only needs to set the kinetic constants,
diffusion coefficient and brightness of each species. We illustrate the possibilities
opened by FeRNET showing its application to the simulation of single and multiple
point FCS and photon counting histogram analysis, raster image correlation
spectroscopy and two-color fluorescence crosscorrelation spectroscopy. We also
demonstrate how these simulations can aid in the interpretation of FCS data
obtained from complex systems, such as transcription factor dynamics in living
mouse embryos.
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Protein Kinases (PKs) are allosteric enzymes that play an essential role in the
transduction of environmental stimuli to the nucleus, regulating a variety of
cellular processes, including cell proliferation, differentiation, programmed cell
death, and neoplastic transformation. In response to cellular signals, they undergo
conformational changes to switch between distinct inactive and active states.
Several PKs have been crystallized both in the inactive and active state and large
changes have been observed. In general involves the movement of the
phosphorylated loop towards the active site and the rotation of the whole Cterminal domain with particular changes in the alpha C-helix closing the active site
and increasing ATP affinity. However, for Mitogen-activated protein kinases
(MAPKs), only a change in the activation loop is observed with subtle changes in
the C-terminal region and a small increase in ATP affinity if compared to the
50.000 fold increase in activity. Recently, NMR13C relaxation dispersion
experiments show, that in solution activated ERK2 has two conformations, one
less populated(20%) presumably resembling the inactive state and a second onion
(80%) fully active. In this work we use Molecular Dynamics simulations and free
energy QM/MM calculations to reinterpret the NMR and Hydrogen Exchange
experiments and show at atomic level resolution that ERK2 gets activated by
regulating ATP conformation. In solution both ERK2 structures, activated and
inactivated, are very similar but the Thr183 phosphorylation induces a subtle
change in the conformation of the alphaC-helix and the beta sheet where the
kinase dead lysine (K52) lies, that stabilizes the formation of a salt bridge.
Moreover, by using a free energy Quantum Mechanics/Molecular Mechanics
(QM/MM) approach we show that the free energy barrier is strongly dependent
on magnesium coordination and the conformation of ATP. Finally, understanding
ERK2 activity in detail is relevant for the design of new inhibitors.
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44.- ANALYSIS OF THE INTERACTION BETWEEN GLUCOCORTICOID AND
PROGESTERONE RECEPTORS IN LIVING CELLS BY FLUORESCENCE CROSSCORRELATION
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Glucocorticoid receptor (GR) and progesterone receptor (PR) are closely related
members of the steroid receptor family of transcription factors. They share many
similar structural and functional characteristics, including DNA sequence
recognition specificity. Despite their similarity, the cognate hormones display a
very distinct spectrum of physiological actions. In the mammary gland, the
activation of PR is associated with cell proliferation and tumor progression while
activated GR was demonstrated to favor cell differentiation. Thus, the relative
abundance of both receptors may modulate the proliferative and differentiation
response of the mammary epithelium. In view of these precedents, the objective
of this work was to test the ability of both receptors to be part of the same
complex. To assess if PR and GR have the potential to form complexes in vivo,
mammary tumor epithelial T47D cells were transfected with expression vectors
encoding both receptors fused to fluorescent proteins (eGFP-PR and mCherry-GR)
and incubated with Dexamethasone (DEX) or the progestin R5020. Then, Number
and Brightness analysis (N&B) was performed in living cells. This novel technique,
based on moment-analysis, provides the average number of moving fluorescent
molecules and their brightness at every pixel in the images. The molecular
brightness can be measured by analyzing frame to frame the intensity fluctuations
in the confocal volume. To evaluate mCherry-GR and eGFP-PR associations, cross
correlation analysis of the intensity fluctuations was performed. When eGFP-PR
and mCherry-GR particles were analyzed, a symmetric cross correlation
(brightness cross correlation [Bcc]) centered on zero was observed indicating an
absence of interaction. However, mCherry-GR and eGFP-PR showed an
asymmetric, positive Bcc value in cells treated with R5020 or DEX (Bcc = 0.009 +
0.004; Bcc = 0.007 + 0.003, respectively), indicating that both receptors are
present in the same complex. Even more, when cells were treated with
R5020+Dex the positive Bcc value significantly increased (Bcc = 0.042 + 0.004),
suggesting an increase in the number of complexes containing both activated
receptors. Together these results showed that PR and GR can be part of the same
protein complex upon hormonal stimulation, supporting the idea that they can be
recruited to shared regions as heterodimers.
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Parathyroid Hormone-related Peptide (PTHrP, also known as its tumoral analog)
was initially identified through its role in humoral hypercalcemia of malignancy,
one of the most frequent paraneoplastic syndromes. At present it is known that
the protein is normally produced in many tissues and is recognized for its
endocrine, paracrine, autocrine and intracrine modes of action. It has been
observed that its expression correlates with the severity of colon carcinoma and
that its overexpression increases cell proliferation in certain intestinal cell lines.
Recently we obtained evidence that in Caco-2 cells, a cell line from human
colorectal
adenocarcinoma,
exogenous
PTHrP
induces
the
phosphorylation/activation of ERK 1/2 MAPK via PI3K/Akt signaling pathway. The
aim of this study was to investigate the involvement of ERK 1/2 in PTHrP-induced
signal transduction in these intestinal tumor cells. We found that the hormone
induces the phosphorylation and subsequent nuclear translocation of β-catenin, a
protein which plays a key role in maintaining the growth and proliferation of
colorectal cancer. PTHrP also induces the phosphorylation of p90 ribosomal S6
kinase (RSK), an enzyme involved in cell proliferation and migration. In addition,
PTHrP-dependent β-catenin and RSK phosphorylation are reversed when ERK 1/2
activity was inhibited. To investigate the mechanism by which PTHrP activation of
ERK 1/2 could be down-regulated, we focused on the dual MAPK phosphatase 1
(MKP-1). Studies with the inhibitor of ERK1/2, PD 98059, revealed that PTHrP
induces MKP-1 phosphorylation through ERK1/2. Finally, our results indicate that
PTHrP increases the number of live cells and induces cell migration and that ERK
1/2 inhibitor reversed the response of PTHrP-treated Caco-2 cells, suggesting that
the hormone modulates the proliferation and migration of these intestinal cells via
ERK 1/2 signaling pathway. The results obtained in this work expand our knowledge
on the modes of action of PTHrP in intestinal tumor cells and identify, at least in
part, the signaling pathways that are involved in the effects of exogenous PTHrP
on colon cancer cells.
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46.- CHOLESTENOIC ACID ANALOG (27-NORCHOLESTENOIC) EFFECTS OVER
LIVER X RECEPTOR (LXR) ACTIVITY
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Liver X Receptors (LXRα and β) are transcriptional factors that belong to the
oxysterols-activated nuclear receptors superfamily. They are involved in the
control of physiological functions such as lipid metabolism, proliferation and
apoptosis. In the mammary gland, LXRs not only regulate milk lipid synthesis and
secretion during lactation but have antiproliferative and proapoptotic effects over
epithelial cells. Numerous evidences link thes effects with LXR activity as a lipid
homeostasis modulator. Our goal was to analyze the actions of the novel ligand
27-norcholestenoic (27-norchol), a cholestenoic acid analog, over the expression
of genes involved in cholesterol reverse transport and triglycerides synthesis, in
normal (HC11) and tumoral (T47D and HEPG2) cell lines. All of them express both
LXR isoforms. In T47D cells GW3965, a commercial synthetic LXR agonist,
incubated over 18 hs induced SREBP1 (sterol regulatory element-binding protein
1) expression 2.36 ± 0.58 fold over control, ABCA1 (ATP-binding cassette
transporter) 6.51 ± 1.41 fold, ApoE (Apolipoprotein E) 1.29 ± 0.28 fold and FAS
(Fatty acid synthase) 2.30 ± 0.48 fold, while coincubation with 27-norchol
antagonized GW3965-mediated FAS induction. Moreover, 27-norchol alone
inhibited FAS expression 0.66 ± 0.14 fold over control, stimulated ApoE expression
1.5 ± 0.20 and ABCA1 1.56 ± 0.34 fold, and did not modify SREBP1 expression. At
the same time, 27-norchol acted as an antagonist and invert agonist in HC11 and
HEPG2 cells when incubated with GW3965 or alone, respectively, over FAS and
ABCA1 expression. According to these results, this novel ligand would present a
differential effect over cholesterol efflux regulation and triglycerides synthesis
depending on the target gene and cellular type.
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47.- FUNCTIONAL CROSSTALK BETWEEN PROGESTERONE AND
GLUCOCORTICOID RECEPTORS IN BREAST CANCER CELLS
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The glucocorticoid and progesterone receptors (GR and PR, respectively) are
closely related members of the steroid receptor family of transcription factors.
Despite they share many similar structural and functional characteristics, including
their DNA sequence recognition motif, the cognate hormones display very distinct
physiological responses and even in tissues expressing both GR and PR they can
exert opposite biological actions in proliferation, differentiation and cell death. In
view of the mentioned results, the aim of this project was to identify genomewide the PR and the GR binding sites (PRBs and GRBs, respectively) in human
epithelial breast cancer cell line T47D/1-2, which expresses comparable levels of
1
both receptors and derived from T47D-WT cell line . Cells were treated for 1 h
either with the progestin analog R5020 or the synthetic glucocorticoid
dexametasone (DEX) and subjected to the ChIP-seq protocol. We found 28,563
PRBs and 18,538 GRBs upon treatment with the respective ligand. Surprisingly,
most of the binding sites of both receptors were located mainly in intergenic
regions and introns, and only a small fraction was located in promoter regions. Of
the total number of PR binding sites, 14,870 (52 %) were PR exclusive, whereas
4,822 (26 %) of GR binding sites were exclusive or this receptor. Interestingly, we
found 13,716 sites shared between both receptors after 60 min of hormone. In
order to evaluate whether GR expression in T47D/A1-2 could affect PR function,
we analyzed the activity of several progestin target genes with PR and GR binding
sites. Of note, genes like SNAI1, CD44, CCND1, EGF and DUSP1 exhibited more
transcriptional activity after hormone in T47D-WT compared to T47D/A1-2. Genes
repressed by R5020, like ELF5, showed the same behavior with increased
transcriptional repression in T47D-WT compared with T47D/A1-2. In addition,
progestin-dependent cell proliferation as well as dedifferentiation was also
reduced in cells expressing GR. These findings suggest that the presence of GR
would interfere on PR dependent function in mammary tumor epithelial cells.
1.

Nordeen SK, Kuhnel B, Lawler-Heavner J, Barber DA, Edwards DP. Mol
Endocrinol 3: 1270-1278 (1989).
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48.- IMPLICATIONS OF THE HEME-OXYGENASE 1 (HO-1) INTERACTOME
IN THE CYTOSKELETON REPORGRAMING OF PROSTATE CANCER CELLS:
TOWARDS AN EPITHELIAL-LIKE MORPHOLOGY
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Cellular motility is a coordinated process that involves variations in the dynamics
of the actin cytoskeleton and its interplay with focal adhesions. The rearrangement of actin and its attachment to focal adhesions at the leading edge of
a migrating cell generates the driving force necessary for movement. The loss of
cell-cell adhesion enables cancer cells to dissociate from the primary tumor mass
and allows the cells to invade the surrounding stroma. Heme oxygenase-1 (HO-1)
plays a critical role in prostate cancer (PCa), impairing cell proliferation, migration,
invasion and modulating cellular adhesion. We began to screen HO-1 molecular
partners through a proteomics and bioinformatics approach, to determine the
molecular mechanisms by which HO-1 regulates cell morphology, quantify and
compare microtubule and actin dynamics at the leading edge level in PCa cells.
FLAG immunoprecipitation assays were performed using lysates from PC3 cells
transfected with FLAG-tagged HO-1, and the isolated proteins were subjected to
LC/ESI-MSMS analysis. Protein interaction network and gene ontology analyses of
HO-1 interacting proteins showed enrichment of proteins associated with the
cytoskeleton organization, transportation and membrane bounding. To quantify
contacts among cells, PC3 cells were exposed to hemin (a pharmacological inducer
of HO-1, 80μM, 24h), fixed and stained with phalloidin-rhodamin. We selected
regions in which the filopodia from two neighboring cells touched each other,
considered as “contacts”. An intensity profile for each of these sectors was
analyzed with a custom made algorithm to count contacts. A significant higher
proportion of filopodia-like protrusions among neighboring cells and increased
cellular contact were observed under HO-1 modulation. These results show that
HO-1 modulation in PCa induces the remodeling of the actin filament architecture
at filopodia, altering cellular morphology, towards a less aggressive phenotype.
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49.- BIOINFORMATICS ANALYSIS OF HEME-OXYGENASE 1 (HO-1)
INTERACTOME IN PROSTATE CANCER
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Prostate Cancer (PCa) is the second leading cause of cancer death in American
men. The integration of proteomics with appropriate bioinformatics tools, provide
promising findings that may effectively translate into clinical applications.
Bioinformatics changes the perspective of proteomics, creating a proper scaffold
for data storage, analyses and integration. The aim of this work was to use a
proteomic and bioinformatics based approach to identify HO-1 molecular
partners. Recombinant GST-HO-1 protein complexes were pulled-down and
protein complexes were subject to in-solution or in-gel digestion and then LCMS/MS. The C-18 reverse phase LC-MS/MS rendered a set of 46 HO-1 candidate
partners, which were differentially expressed in PC3 cells transfected with GST-HO1 respect to control cells (transfection with empty vector GST), thus defining our
preliminary HO-1 interactome. For this set of proteins we performed a protein
interaction network analysis and an ontology analysis. Results revealed an
enrichment of proteins associated to several sub-categories of the cellular
component, molecular function and biological processes classifications. This list
was further clustered into five functional categories: DNA and transcription, RNA
processing, actin and transport-related proteins and other proteins. Our working
hypothesis emerges from the detection of nuclear molecular partners of HO-1.
This set of nuclear acting proteins comprises the HO-1 interactome that mounts
into a transcriptional/ RNA processing regulatory machinery, responsible for
modulating the HO-1 target genes. We focused our studies on the RNA processing
categories. Interestingly, HO-1 interacts with TRIM28, a modulator of signaling
pathways during carcinogenesis, that has been reported to ubiquitinate and
destabilize p53 in association with members of the MAGE (melanoma antigen)
family of cancer testis antigens. MAGE protein family associates to poor prognosis
in cancer. Our results show that MAGE A11 is present in PCa cells and that HO-1
pharmacological induction (hemin 24 h, 80 µM) decreases MAGE A11 protein
expression, favoring a less aggressive phenotype. Altogether, this is the first
approach in building the HO-1 interactome in prostate cancer, which potentially
could define a subset of candidate biomarkers for therapeutic intervention.
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Neoadjuvant endocrine-targeting therapies are employed for luminal breast
carcinomas and improved efficacy could be achieved with optimal use of other
pathway targeting agents. Using pre-clinical models of ductal breast carcinomas,
we identified a stromal reaction that starts within hours after treatment and that
is characterized by an increase in smooth muscle actin (αSMA), neovascularization
(CD31) and intratumoral infiltration of immune cells. This endocrine therapyassociated stromal reaction requires activation of the PI3K/Akt/mTOR pathway, as
evidenced by phosphorylation of ribosomal protein S6 (pS6) detected by specific
protein expression by immunohistochemistry and western blot. Using the
medroxyprogesterone acetate (MPA)-induced mouse models of breast cancer we
found that tumors with high intrinsic parenchymal-PI3K/Akt activity responded
well to a combination of endocrine and PI3K/Akt/mTOR inhibitors, due to reduced
proliferation and increased apoptosis of tumor cells. However, tumors with low
intrinsic parenchymal-PI3K/Akt responded more poorly to the combination
therapy than to the endocrine therapy alone, due to inhibition of the tumorregressive stromal reaction. Consistently, when Akt was constitutively activated in
T47D and IBH-6 human breast cancer cells, they became more sensitive to
PI3K/mTOR inhibitors both in culture and in xenografts, while cells with basal
levels of Akt showed a better response to endocrine therapy. Finally, we found
that the clinical response of breast cancer patients undergoing neoadjuvant
endocrine therapy is associated with an active stromal response with high αSMA,
CD31 and pS6 levels. Together, our findings suggest a differential role of
PI3K/Akt/mTOR pathway on stromal reaction and tumor regression after
endocrine therapy, and that pS6 is a biomarker to early distinguish which tumors
would benefit from the incorporation of PI3K/Akt/mTOR inhibitors for
neoadjuvant therapy.
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Despite the improvement in the early diagnosis and the use of modern therapies,
breast cancer is the second cause of death, after lung cancer, in women around
the world, and this is mainly due to metastasis development in distant organs.
PI3K/Akt pathway is deregulated in almost 50% of breast carcinomas, and is
associated to therapy resistance. At the present time there are increasing clinical
trials that combine endocrine treatments with PI3K/Akt inhibitors to delay tumor
resistance and to avoid tumor progression. However, these inhibitors do not
distinguish between the isoform specific function of Akt1, Akt2 and Akt3. The aim
of this work was to study Akt1 and Akt2 isoforms, focusing on their particular role
in cell migration and invasion in IBH-6 and T47D human breast cancer cell lines.
We stably transfected the cells to specifically overactivate (myrAkt) or inhibit
(shAkt) Akt1 or Akt2 and analyzed the resulting phenotype in cell culture and in
cells growing as xenografts. We found that, while myrAkt1 had no effect on cell
adhesion, shAkt1 increased cellular ability to migrate and to invade extracellular
matrix substrate Matrigel. Contrarily, myrAkt2 cells showed a more invasive
phenotype as compared to control cells, while shAkt2 cells decreased cell
migration and invasion. These phenotypes were accompanied by an opposite
regulation in 1-Integrin, pFAK and Vimentin expression levels. Interestingly, in
IBH-6 and T47D xenograft studies we observed that while myrAkt1 tumors grew
faster, shAkt1 cells grew even more slowly than control tumors, but displayed a
ducto-lobulillar invasive phenotype. Contrarily, shAkt2 and myrAkt2 tumors
showed no differences in growth rate as compared to control tumors. However,
whereas an undifferentiated and infiltrating phenotype was observed in the
myrAkt2 tumors, no infiltrating morphology was observed in shAkt2 counterparts.
Altogether, these results indicate that Akt1 and Akt2 isoforms have different and,
in some cases, opposite functions during breast cancer progression. The analysis
of the status of each isoform-driven pathway is relevant in the design of targeted
therapies that could be more effective and selective at each tumor stage.
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52.- KLF4 ABLATION DISRUPTS ORAL EPITHELIAL DIFFERENTIATION AND
INCREASES SQUAMOUS CELL CARCINOMAS UPON CHEMICAL
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Squamous cell carcinoma (SSC) of the head and neck is the sixth most common
cancer and is rarely diagnosed in early stages. The early events in oral SCC
carcinogenesis have been less studied and still poorly understood. In this regard,
the transcription factor Krϋppel-like factor 4 (Klf4) suppresses cell proliferation
and promotes differentiation in stratified epithelia and helps to maintain
homeostasis in epithelial cells. We have previously developed inducible mice
tam
flox/flox
carrying an oral-specific ablation of Klf4 (K14-CreER /Klf4
) which showed
mild dysplastic lesions and abnormal differentiation in the tongue. With the aim
to analyze if Klf4 cooperate in oral carcinogenesis we applied 4-nitroquinoline 1oxide (4NQO), a chemical carcinogen, to this conditional Klf4 knockout mice line.
tam
flox/flox
4NQO treated K14-CreER /Klf4
mice (KO 4NQO) showed a significant
weight loss and developed more severe dysplastic lesions than control mice with
4NQO (p<0.005). The KO 4NQO showed a tendency to higher incidence of oral SCC
and a marked keratinization pattern in dysplasias, in situ carcinomas and SCC.
Previously we have shown that the conditional Klf4 knockout mice presented an
increased cell proliferation and abnormal differentiation as judged by cytokeratins
1 and 14 expressions. Here we found that KO 4NQO tongues exhibited fewer
cytokeratin 1 labeled cells when compared with 4NQO treated controls. Also,
tongues from KO 4NQO mice exhibited increased expression of cyclin D1 when
compared with Klf4 knockout mice. Klf4 ablation results in more severe dysplastic
lesions in oral mucosa, with a tendency to higher incidence of SCC, after chemical
carcinogenesis. We show here, in a context similar to the human carcinogenesis,
that absence of Klf4 accelerates carcinogenesis and correlates with the absence of
cytokeratin 1 expression. Also, we provide evidence that Klf4 has an important
role in the differentiation process of the squamous epithelium of the tongue.
Taken together, our previous and current data suggest that molecules acting
upstream and downstream of Klf4 may represent components of a novel tumorsuppressive pathway in oral cancer.
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53.- ROLE OF ASH2L AND NCOA6 IN GLUCOCORTICOID-MEDIATED
APOPTOSIS IN LEUKEMIA
1*
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Rocha Viegas, Luciana Ogara, M.Florencia ; Vicent, Guillermo and Pecci, Adali
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2
IFIBYNE-UBA-CONICET, Center for Genomic Regulation, Barcelona, Spain and
3
Departamento de Química Biológica, FCEN-UBA, Buenos Aires, Argentina.
*corresponding author, lrochav@qb.fcen.uba.ar
The leukemias are malignant diseases of hematopoietic cells in which the proper
balance between proliferation, differentiation and apoptosis is no longer
operative. Synthetic glucocorticoids, like dexametasone (dex), are frequently used
in the treatment of hematopoietic diseases due to its proapoptotic properties, and
although their mechanism of action on leukemic cells is unclear, these steroid
hormones could represent an alternative and promising therapy. The trithorax
protein ASH2L is considered to be one of the core subunits of all known H3K4specific MLL/SET methyltransferase complexes and functions as an oncoprotein
that is overexpressed in promyelocytic leukemia. The Nuclear Coactivator 6,
NCoA6, is essential for nuclear receptor function in vivo and is overexpressed in
various human cancers. The main goal of this project is to study the role of ASH2L
and NCoA6 in GR-mediated apoptosis in human leukemic cells. Our previous
results demonstrated that U937 cell line undergoes a significant cell death after
dex treatment, and this correlated with the downregulation of the antiapoptotic
isoform Bcl-XL, that is overexpressed in myeloid leukemia. Interestingly, both
ASH2L and NCOA6 showed to be involved as putative epigenetic modulators in this
response to glucocorticoids, contributing to transcriptional output regulation.
Importantly, we demonstrated a novel endogenous interaction between GR,
ASH2L and NCoA6 that is even stronger in the presence of hormone. Chromatin
immunoprecipitation experiments reveal GR recruitment to bcl-X HREs (+10, +18
and +58 kbp from TSS) and also to the promoter region in the absence of
hormone. Upon dex treatment, GR is displaced from chromatin when ASH2L and
NCoA6 are expressed. We discovered that knockdown of ASH2L increases the
binding of GR to HREs, but abolishes receptor recruitment to promoter region. In
addition, we found that NCoA6 expression is essential for GR stability at
chromatin. By chromosome conformation capture (3C) experiments we
demonstrated interaction of the +58 region with bcl-X promoter, implying direct
regulation of bcl-X expression by this distal GR enhancer. Overall, our data reveals
the existence of a transcriptional looping model dedicated to inducing apoptosis
of leukemic cells through bcl-XL downregulation. We predict that NCoA6 is a
central component of the complex, and is required for GR and ASH2L recruitment
to glucocorticoid-target genes. Further characterization of this complex could thus
be instrumental in defining a general epigenetic mechanism that identifies
attractive targets for therapeutic strategies in myeloid leukemia.
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54.- -CATENIN CONTRIBUTION TO BREAST TUMOR PROGRESSION
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The Wnt/-catenin signal pathway has been widely explored in different tumor
models. -catenin (cat is a protein of dual action. Is able to translocate to the
nucleus regulating gene expression and also an important component in the
cadherin-based cell-cell adhesion system. The main goal of this work was to
explore the differential contribution of the different parts and functions of cat in
breast tumor generation, progression and metastasis. To analyse this we develop
three experimental in vivo models combining cat knockout (KO) mice with
mutant cat knockin (KI) mice, using Polyomavirus middle T-antigen (PyMT) as
tumor model inducer. To test the participation of full wild type cat on tumor
fl/fl
+/+/progression we generate conditional KO mice (cat ; MMTV-CRE ; PyMT ). We
found no difference in tumor growth and lung metastasis incidence compared to
control. Tumor DNA-PCR analysis and cat immunofluorescence assays showed
low levels of cat gene deletion. To evaluate this phenomenon we generate
-/primary tumor cell lines MMTV-Cre and transduced them with Adenovirus-CREires-GFP. After 72h cat gene deletion induced apoptosis in these cells. To
investigate nuclear cat contribution to tumor progression without altering cat
adherent properties we generate: a KI mouse containing mutant cat (DA) unable
fl/DA
+/to bind Bcl9/L (βcat
; MMTV-CRE
fl/DC
+/with C-terminal deletion unable to bind specific co-factors (βcat ; MMTV-CRE
). Both mutations significantly reduce tumor growth and DA also significantly
reduces lung metastasis. Besides, both mutations work as dominant negative over
wild type cat. These results suggest that cat contributes in a differential way to
breast tumor growth in vivo. Full cat is necessary for tumor epithelial cell survival
while tumor progression and lung metastasis depends on Bcl9/L and co-factors
interactions important in the regulation of target genes.
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55.- STUDY OF THE GR-MEDIATED EPIGENETIC REGULATION IN
LUNG EPITHELIAL CELLS
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Under physiological conditions, glucocorticoids (GCs) help to regulate glucose
synthesis according to circadian rhythms and to suppress inflammation in
response to stress. They are also crucial during fetal development for the
maturation of tissues and organs, promoting cellular differentiation. Most notably,
they act during late gestation to stimulate surfactant production by the lung.
However, abnormally high levels of GCs during pregnancy can permanently alter
tissue GC signaling in the fetus, leading to short-term adaptive benefits but
increasing the risk of later disease. Pathological increase of GC levels at earlier
time points during development can induce premature differentiation of tissuespecific progenitor cells, thus leading to abnormal tissue and organ formation.
Such adverse effects have been reported to influence kidney, pancreas, liver, heart
and thymus development. Also, despite antenatal corticosteroid treatment is
advantageous for overcoming surfactant deficiency, that causes infant respiratory
distress syndrome, the treatment of fetuses and preterm infants with high doses
of corticosteroids may have considerable long-term side effects also on lung
growth. The molecular mechanisms underlying the programming effects of early
exposure to GCs include chromatin epigenetic changes that might permanently
affect gene expression. In particular, our work aims at understanding how GCmediated epigenomic changes affect gene expression at shared genes that are
relevant for development of glandular epithelial tissues. For this purpose, we used
ChIP-seq datasets for H3K4me1 and H3K27ac histone modifications to produce
enhancer maps in several tissues, including lung, fetal pancreas, adult pancreatic
islets and mammary epithelium. To infer GR-regulated genes in such tissues, we
integrated enhancer maps with ChIP-seq genome wide binding profiles for the GR,
and transcriptome maps. Using as model the A549 lung epithelial cell line, our
work is currently focused in the characterization of enhancer regions in the vicinity
of genes that are important for the development of epithelial tissues and how
these are regulated by the GR.
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56.- NRF2 PROTEIN MEDIATES HO-1 EXPRESSION TRIGGERED BY VGPCR
- ROLE OF MAPKS
1,3
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Heme oxygenase-1 (HO-1) is an enzyme upregulated by the Kaposi´s sarcomaassociated herpesvirus (KSHV) and highly expressed in human Kaposi Sarcoma (KS)
lesions. The oncogenic G protein-coupled receptor (KSHV-GPCR or vGPCR) is
expressed by the viral genome in infected cells and is involved in KS development,
HO-1 expression and vascular endothelial growth factor (VEGF) expression. We
have characterized that vGPCR induces HO-1 expression and HO-1 dependent
transformation through the Ga13 subunit of heterotrimeric G proteins and the
small GTPase RhoA. We are currently narrowing down the molecular components
that regulate vGPCR triggered HO-1 expression at the promoter level.
We found several lines of evidence that support a role for Nrf2 transcription
factors and family members in the vGPCR,-Ga13,-RhoA signaling pathway that
converges on the HO-1 gene promoter. We have found different kinase pathways
activated in cells expressing vGPCR. Our current information assigns a major role
to the ERK2 and p38 MAPK pathways as intermediates in signaling from vGPCR to
Nrf2, influencing Nrf2 translocation to the cell nucleus, Nrf2 transactivation
activity and consequently HO-1 expression.
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57.- REGULATION AND FUNCTION OF KRÜPPEL-LIKE FACTOR 6 IN
SPONTANEOUS AND HRAS-INDUCED CELL TRANSFORMATION
Trucco, Lucas D.; Nicola, Juan P. and Bocco, José L.
Centro de Investigaciones en Bioquímica Clínica e Inmunología (CIBICI-CONICET),
Facultad de Ciencias Químicas, Universidad Nacional de Córdoba, Argentina.
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KLF6 is a member of the Krüppel-like/Sp1 transcription factors family which have
diverse roles in cellular differentiation, development, proliferation, signal
transduction and apoptosis. KLF6 is ubiquitously expressed and mutations or
downregulation of klf6 gene have been described in several human cancers,
suggesting a tumor suppressor function. We have reported that endogenous KLF6
G12V
expression is induced by oncogenic Ras (H-Ras ). However, KLF6 knock-down
G12V
did not compromise the malignant phenotype triggered by H-Ras
as
determined by colony formation assays and xenograft experiments. Conversely,
we found that KLF6 downregulation predisposes to spontaneous cellular
transformation and increases the tumorigenic potential of NIH3T3 cells, associated
with a reduced expression of the CDK inhibitor p21. Moreover, KLF6
G12V
overexpression significantly hinders the growth of H-Ras -driven tumors
through a mechanism involving Jun N-terminal Kinase activity and upregulation of
p21. We also demonstrated that ectopic KLF6 expression induced a G1-phase cell
cycle arrest, which can be resumed by shRNA-mediated decrease of p21. This
cytostatic response was associated with resistance to apoptosis mediated by DNA
damaging chemotherapy drugs. Hence, our results indicate that even though KLF6
G12V
is dispensable for H-Ras -mediated transformation, also suggest that KLF6
induction could be part of a failsafe mechanism of cells undergoing oncogenic
activation, and also contributing to the survival of transformed cells.
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