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LETTER QWELCOME

We are pleased to welcome you to the 3rd ASPIC International Congress at the Gulbenkian Foundation, in Lisbon,
May 1611, 2018.

Why come to the ASPIC Congress at a time when you receive on a daily basis advertisement fet higktiegs all

over the world? Meetings where you can get in touch with experts and colleagues and share experiences and develop

new ideas for your work! In our view the answer is because you can get that at the ASPIC Congress as well! With
several advarges: it is a small and more informal meeting and it has a fantastic program covering hot topics for
basic researchers and clinical researchers alike. And w|
working in Portugal and abroad conlniting to reinforce cancer research in Portugal.

At a time when the research flows every day information on new achievements and when new (and incredibly
expensive) drugs are also coming into the clinic at a high pace, the existence in each and everptauaractive
research community is the most relevant protective umbrella to avoid shortsightedness in public awareness and in
political decisions that affect all of us and our families.

The 3rd ASPIC Congress will give cancer researchers a stage Wierespeak to the inside and to the outside of the
community, to patientdés associations and to the public
guestions. Speak what we know, and what eaelvitgothedded k n o w.

for critical discussion without preconceptions is more important than ever.

The 3rd ASPIC Congress is coming back to the Gulbenkian Foundation where the first Congress in 2014 gathered for
the first time 249 researchers, mostly Rgitiese cancer researchers. A number that was scaled up to 425 participants

at the 2nd ASPIC Congress at IFRorto in 2016. We look forward to have you all in Lisbon sharing ideas to improve

the life of cancer patients in the years to come. Gulbenkian taditie scientific standard of the Congress the beauty

of the venue and a fantastic city to visit again and again.

Join us in Lisbon next May!

Jorge Soares Leonor David

Congressresident CongressVice-president
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CONGREF&ROGRAMME

THURSDAY, MAY

09.00 Opening Session

Jorge Soares, Leonor David and Luis Costa

Plenary Lectures

Chairs: Joao Barata, Leonor David

INVITED SPEAKERS

09.30 EACR Lecture — Anton Berns (President of
EACR; Netherlands Cancer Institute) | Mouse
models of lung cancer. What do they teach us?

10.15 ASEICA Lecture — Xosé Bustelo
(Vice-President of ASEICA; Universidad de
Salamanca) | Bivalents roles of Vav oncoproteins in
cancer: Genetic evidence and potential translation
to human settings

11.00 Coffee break

Symposium |
INVASION AND METASTASIS

Chairs: Joana Paredes and Bruno Costa Silva

SELECTED ORAL PRESENTATIONS

11.30 Paulo de Sepulveda (CRCM, INSERM)
Unexpected tumor suppression function for FES
tyrosine kinase in cancer

11.45 Carlos Custddia (IMM) | Patient-derived
xenograft models of brain metastases for
translational medicine

INVITED SPEAKERS

12.00 Susana Godinho (Barts Cancer Institute)
Oxidative stress in cells with extra centrosomes
drives non-cell autonomous invasion

12.30 Sandra Swain (Georgetown University
Medical Center) | The path to success in
HERZ2-positive breast cancer

13.00 Lunch

14.00 Poster Session - Rooms 1, 2 and Hall

Symposium Il
THERAPY RESISTANCE

Chairs: Jodao Nuno Moreira and Isabel Fernandes

INVITED SPEAKERS

16.00 Peter Nelson (Fred Hutchinson Cancer
Research Center) | Therapy Resistance: The
Emergence of New Cancer Species Evolving
Through Treatment Pressures

16.30 Daniel Peeper (Netherlands Cancer
Institute) | Towards rational combinatorial cancer
treatment — a functional genomics approach

SELECTED ORAL PRESENTATIONS

17.00 Vania Palma Roberto (UAIg) | TERT
methylation: a potential diagnostic and prognostic
tool for the management of colorectal cancer

1745 Raquel Cruz-Duarte (IMM) | PLCy1
Mediates Resistance to Anti-EGFR Therapy in
Metastatic Colorectal Cancer

17.30 Coffee break

18.00 ASPIC General Assembly

20.00 Congress Dinner




FRIDAY, IMAY

Parallel workshops

09.00

WORKSHOP 1

The importance of biomarker validation to increase
success in cancer drug development and approval.
(Organization: Julio Oliveira, Lucio Lara Santos,
André Albergaria) - Room 3

WORKSHOP 2

Consortium Kick-off Meeting: Building and
promoting Excellence in Cholangiocarcinoma
Sciences in Portugal. | (Organization: Julio Oliveira,
Ldcio Lara Santos, André Albergaria) - Auditorium 3

WORKSHOP 3

Presentation of the European Reference Network
GENTURIS - Genetic tumour risk syndromes:
opportunities to improve health care for patients
with hereditary cancer syndromes in Europe.
(Organization: Carla Oliveira and Tamara Hussong
Milagre (patient association EVITA) - Auditorium 2

SPEAKER
Nicoline Hoogerbrugge (GENTURIS President)

ASPIC Plenary Lecture

Chairs: Luis Costa and Fatima Vaz

10.15 Carlos Caldas (University of Cambridge)
A systems level panoramic view of breast cancer

11.00 Coffee break

Symposium Il
NEW TECHNOLOGIES / NEW ACHIEVEMENTS

Chairs: Raquel Seruca and Lucio Lara Santos

INVITED SPEAKERS

11.30 Leon Alkalai (NASA) | The Future of
Robotic Space Exploration: from our Solar System
to Interstellar Exploration. How Medicine can
benefit from that knowledge?

12.00 Luis Almeida (Blueclinical, Universidade
do Porto) | Oncological R&D Pipeline — booming of
mechanisms and targets

12.30 J. Ifiaki Martin-Subero (IDIBAPS)
Decoding the epigenome of normal and neoplastic
B cells: biological and clinical insights

13.00 Lunch

Symposium IV
METABOLISM AND CANCER

Chairs: Ana Preto and Manuel Sobrinho Simdes

INVITED SPEAKERS

14.00 Michael P. Lisanti (University of Salford)
Cancer Stem Cells (CSCs): New Approaches to
their Identification and Eradication

14.30 Carla Martins (University of Cambridge)
Targeting the metabolic dependencies of mutant
Kras lung tumours

SELECTED ORAL PRESENTATIONS

15.00 Soraia Melo (i3S/Ipatimup) | A novel
regulation mechanism underlying loss of
E-cadherin expression in Hereditary Diffuse Gastric
Cancer families

15.15 Bruno A. Cardoso (IMM) | CASZ1is
overexpressed in T-cell acute lymphoblastic
leukemia and promotes cell transformation and
tumor growth via PI3K-mTOR

15.30 Coffee break

Symposium V
HOST AND CANCER (IMMUNOTHERAPY)

Chairs: Sofia Braga and José Carlos Machado

INVITED SPEAKER

16.00 Christian Blank (Netherlands Cancer
Institute) | Neo-adjuvant checkpoint inhibition — the
pathway towards personalized immunotherapy

SELECTED ORAL PRESENTATIONS

16.30 Celine Gongalves (ICVS, UMinho)
Functional and prognostic relevance of WNT6 in
human glioblastoma

16.45 Maria José Oliveira (i3S/INEB)
Reprogramming antigen-presenting cells: a
chitosan/y-PGA nanoparticles for anticancer
therapy

INVITED SPEAKER

17.00 Cora Sternberg (San Camillo Forlanini
Hospital) | Immunotherapy in the treatment of
Urothelial Cancer (UC)

17.30 EACR awards and closing

Carlos Caldas, José Luis Passos Coelho, Jorge
Soares and Luis Costa
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ABSTRACTS

PLENARY LECTURES

Thursday 10 andrFridayll May

EACRECTURE

PL 1Mouse models of lung cancer. What do they teach us?

Anton Berns

Lung cancers belong to the most lethal human malignancies. In particular, patients with small cell lung
(SCLC), and lung squamous celticmma (LSCC) show very poor survival statistics due to the late dete
early metastatic spread, and chemnesistance of the tumors. We have generated multiple mouse models
lung cancer subtypes and studied how closely they resemble their humartezpart, how these tumors
develop over time, from which cells they originate, what additional genomic alterations are recurrently
and how this influence their response to single drugs or drug combinations. We show that the mouse
show remarkald similarity with the cognate human tumors. This includes their marker profile, their loc
within the tissue, their immunophenotype and their refractoriness to treatment. We observe substa
intratumor heterogeneity and tumor plasticity, this in spbf the fact that the mouse tumors do not exhibit
high mutation load. Also the cedf-origin of these tumors can be quite divergéne lessons learned from thes
models will be discussed.

A.B. studied biochemistry at the University of Nijmegen and received his Masters degree in 1969 and his PhD in
1972 from that same University, both with honors. He did his postdoctoral training in the group of Rudolf Jaenisch
at the Salk Institute in La Jolla, CA., where he studied the role of retroviruses in causing lymphomas in mice. In
1976 he returned to the University of Nijmegen where he became junior staff member. His group explored proviral
insertional mutagenesis as a means to identify new oncogenes. In 1985 he was appointed as staff scientist at the
Netherlands Cancer Institute and in 1986 he became head of the Division of Molecular Genetics of the Institute. In
1999 he was appointed as Director of Research and Chairman of the Board of Directors of The Netherlands
Cancer Institute - Antoni van Leeuwenhoek Hospital. He retired from that position at the end of 2011. He is
member of several academies: The Netherlands and European Academy of Sciences, The European Academy of
Cancer Science, he is EMBO member, fellow of the AACR and foreign member of the American Academy of
Sciences. He also has received a number of prestigious prizes for his research. A.B. research lab is interested in
defining the genetic aberrations that are critical for lung tumor development.
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ASEICA LECTURE

PL 2. Bivalents roles of Vav oncopreins in cancer: Genetic evidence and potential translation to hum
settings

Xosé Bustelo

Rho GDP/GTP exchange factors (GEFs) are enzymes that promote the activation of Rho GTPases in b
and cancer cells. Due to this, it is widely assumed thay can represent potential anticancer drug targe
However, we still have very little information about the actual role of these enzymes in human cancs
therapeutic effectiveness of inhibiting their enzyme activities, and the side effects thatishitition elicits in
healthy tissues. Our group is trying to address these issues using as main tool the three known membe
Vav GEF family, the proteins Vavl, Vav2 and Vav3. To this end, we are utilizing a multifaceted approa
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on the use 6 genetically modified mice, genome wide expression profiling techniques, -spesses

6



a ASPIC

transcriptomal comparisons, and patiedéerived cell models. In my talk, | will present recent d
demonstrating that the endogenous wild type and mutant versionshefsé proteins play proactive roles
YFGdzNB ¢ OStf Sdzl SYAlF YR | @FENASGe 2F SLAGKS
YA Y S G A Gia mideyd@noristrating, for the first time in the field, that the inhibition of GEFs does &3
negative impact on the fithess of tumor cells in vivo. Perhaps more importantly, these studies als
revealed the feasibility of dissociating the positive and negative effects elicited by the inhibition of Vav p
depending on the level of calytic silencing achieved at the organismal level. On the other side of the c
will present new results showing that a member of this family, Vavl, can unexpectedly play ca
independent tumor suppression roles in immature, TLXelTacute lympoblastic leukemia. The eliminatio
of this function seems to be critical for the pathogenesis of this leukemia subtype. These obser
underscore the complex functional landscape regulated by these proteins as well as the pros an
associated withthe potential use of antVav therapies in the near future.

This work is supported by grants from the Spanish Ministry of Economy and Competitiveness {&4AF58R5CB16/12/00351), the
CastillaLe6n Government (CSI049U16), Worldwide Cancer ReseartB4@4 Ramon Areces Foundation, and the Spanish Assoc
against Cancer (GC16173472GARC).

X.B. is a Full Research Professor at the Spanish National Research Council (CSIC) and a principal investigator at
the Cancer Biomedical Research Center (CIBERONC). X.B. scientific training includes a Ph.D. in Biology from the
University of Santiago de Compostela (Galicia, Spain, 1990) and a postdoctoral stint at the Bristoli Myers Squibb
Pharmaceutical Research Institute (Princeton, NJ, USA; years 19901 1993). He then worked as Staff Scientist at
the Bristoli Myers Squibb Pharmaceutical Research Institute (Princeton, NJ, USA; years 1993-1996), as Assistant
Professor at the Department of Pathology of the State University of New York at Stony Brook (Stony Brook, NY,
USA; years 19961 2000) and, subsequently, as both CSIC Tenured (19991 2004) and Senior Research (20041
2005) scientist at the Cancer Research Center (Centro de Investigacion del Cancer, CIC) of Salamanca (Spain).
X.B.6s work has been focused on the understanding of
during both physiological and pathological conditions. His group has made key findings on the regulation of these
proteins, the isolation of upstream GTPase regulators, and the elucidation of the role of these proteins in normal
physiological contexts and highi incidence pathologies such as cancer, cardiovascular disease, and metabolic
syndrome. X.B. scientific output includes 123 scientific articles and 9 patents. His work has been recognized by a
number of both Spanish and international scientific awards. X.B. is the Vice-Director of the CIC of Salamanca, the
Director of the CIC Genomics and Proteomics Unit, a member of the CIBERONC Executive Committee, the
coordinator of the CIBERONC Mechanisms of Tumor Progression Program, and the Presidenti Elect of ASEICA.
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ASPICECTURE

PL 3 A systems level panoramic view of breast cancer
Carlos Caldas

(no abstract available)

C.C. is Professor of Cancer Medicine, University of Cambridge, and Head of Breast Cancer Functional Genomics
Laboratory, Cancer Research UK Cambridge Institute. C.C. is an Honorary Consultant Medical Oncologist and
Breast Cancer Programme Director at the Cambridge Cancer Centre. He is Fellow of the Academy of the Medical
Sciences, Fellow of the European Academy of Cancer Sciences, and EMBO Member. He received the 2016
ESMO Hamilton Fairley Award and holds an ERC Advanced Grant (2016-2021). His research focus is the
functional genomics of breast cancer and its biological and clinical implications. His laboratory redefined the
molecular taxonomy of breast cancer, demonstrated the role for miRNAs as modulators of the immune response,
explored the clonal heterogeneity of triple negative breast cancers and the patterns of whole-genome ER binding
in primary tumors, established ctDNA as a monitoring biomarker in breast cancer and pioneered the use of patient-
derived tumor explants as a model for breast cancer. He has published over 300 manuscripts, including in Nature,
Cell, NEJM, Nature Genetics, Science Translational Medicine and Nature Communications.
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ABSTRACTS

Symposium |
INVASION AND METASTAS
Thursday 10 May

INVITED SPEAKER

ISL. Oxidative stress in cells with extra centrosomes drives aoell autonomous invasion

Susana Godinho

The centrosome is the main microtubtbeganising centre in animal cells; important to asséané bipolar
mitotic spindle ensuring proper chromosome segregation and genomic stability. Centrosomal abnormal

ties, in

particular centrosome amplification, are recurrent features of human tumours. Enforced centrosome

amplification in vivo plays a role umour initiation and progression. However, centrosome amplificat
occurs only in a subset of cancer cells and thus, partly due to this heterogeneity, the contribut

centrosome amplification to tumours in unknown. Here, we show that supernumeemyrasomes induce a
paracrinesignalling axis via the secretion of proteins, including interleukin 8 (IL8), which leads 4melhon

autonomous invasion in 3D mammary organoids and zebrafish models. This extra centreszoeated

on
on of

secretory phenotype (EGR) promotes invasion of human mammary cells via HER2 signalling activation.
Further, we demonstrate that centrosome amplification induces an early oxidative stress response via

increased NOXenerated reactive oxygen species (ROS), which in turn medsa@etion of preinvasive
factors. The discovery that cells with extra centrosomes can manipulate the surrounding cells hig
unforeseen and fareaching consequences of these abnormalities in cancer

S.G. did her undergraduate degree in Biology i Microbiology and Genetics at the University of Lisbon. After that,
she did her PhD at Institute Gulbenkian of Science (Portugal) and Cambridge University (UK) where she studied
the role of Polo kinase during mitosis. Following her PhD, Dr. Godinho moved to Boston where she did her
postdoctoral studies at Dana-Farber Cancer Institute and Harvard Medical School. It was during this time that she
became interested in understanding how and why cancer cells accumulate extra numbers of centrosomes. Her
work had important implication for the development of selective therapeutic strategies that target cancer cells and
had a key role in the understanding how centrosome amplification could contribute to tumourigenesis. In August
2013, Dr. Godinho moved to London to set-up her own lab at Barts Cancer Institute, QMUL. Her main research
interest is to investigate how cancer cells adapt to and maintain high levels of extra centrosomes and to determine
how centrosome amplification impacts on cell physiology to promote tumourigenesis.

hlights

INVITED SPEAKER

1. Treatment of HER2 mitive advanced Breast Cancer

SandraM. Swain

Anti-HER?2 targeted therapy has changed the trajectory of lives of patients with HER2 positive breast
The results in the adjuvant and metastatic trials show a large survival benefit with the usesefttiezapies. In
the past, a patient with HER2 positive breast cancer would have the worse prognosis, now it is among t
Most recently the CLEOPATRA trial utilizing pertuzumab with trastuzumab in advanced disease f
treatment reported a 15.8nonth improvement in median survival which was an unprecedented finding. T
continues to be development of other HER2 targeted therapies since patients with metastatic disease

cancer.

he best.
rst line
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cured. There is a great interest in combining these agents with BDkbitors in patients with ER positive
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HER?2 positive disease. Since there is a known immunomodulatory effect of trastuzumab it is also speculated
that immunotherapy in combination will be effective

S.S., MD, FACP, FASCO is a Professor of Medicine and the Associate Dean for Research Development at the
Georgetown University Medical Center (GUMC) in Washington, DC. She is also an Adjunct Professor of Medicine
at the Uniformed Services University of the Health Sciences. S.S. graduated with a Bachelor of Arts (B.A.) in
Chemistry from the University of North Carolina in 1975 and earned her Doctor of Medicine (M.D.) from the
University of Florida in Gainesville in 1980. She completed a residency in Internal Medicine at Vanderbilt
University in 1983 followed by a fellowship in Medical Oncology at the National Institutes of Health, National
Cancer Institute in 1986. She served at the National Institutes of Health as the Deputy Branch Chief for the
Medicine Branch of the Center for Cancer Research at the NCI as a tenured Principal Investigator. Next at the
NIH, she became the Head of the Breast Cancer Section, and Chief of the Cancer Therapeutics Branch. From
2007-2016 she served as the Medical Director of the Washington Cancer Institute at MedStar Washington
Hospital Center in Washington, DC. aftonehiesedarch and elisialatrials h
focused on metastatic and inflammatory breast cancer, adjuvant therapy for breast cancer, cardiotoxicity, and
health care disparities. She has published over 270 articles and has received numerous awards and recognitions
for her work, including the Susan G. Komen Award of Distinction for Community Service, the NIH Merit Award,
NCI Mentor of Merit Award, the Claude Jacquillat Award for Clinical Cancer Research and the 3rd Aleksandr
Savchuk Foundation Prize. S.S. served as President of the American Society of Clinical Oncology (ASCO) from
2013-14 and sits on the Executive Committee of the Lombardi Comprehensive Cancer Center at GUMC. She is
an active member of the NRG Breast Committee and Fellow of the American College of Physicians and ASCO.

C5. Unexpected tumor suppressionrfation for FES tyrosine kinase in cancer

Tisserand, J, Desaundy,and De Sepulveda, P

Cancer Research Center of Marseille, CRCM, INSERM, CNRS, Instiatrreitd and AixMarseille UniversityFrance

Introduction: FES is one of the pioneer tyrosikieases identified about 35 years ago. FES was initially
discovered as the product of the felinefes and avian «ps viral oncogenes.-EES has since then been
considered as a protoncogene. However, no convincing evidence for the implication of FHEfsinvan
pathology had been provided so far. Also, despite many descriptive studies, the molecular and physiological
functions of FES remain obscure.

Materials and Methods: We have used original and modified cell lines, mouse models of melanoma and panels
of human melanoma tumors and genomic data to characterize the role of FES in carcinogenesis. The analyses
included large scale mutation, gene expression, DNA methylation analyses and immunohistochemistry.
Furthermore, large scale analysis of mouse tumors arabks spectrometry were used to investigate the
molecular partners and pathways related to FES function.

Results and discussion: We have investigaté®ES mutations in human tumors. Surprisingly, we did not find

any gainof-function mutation; instead, wedentified several lossf-function mutations. Since FES mutations

are rare, we then looked for loss of expression as another mean to generate Fa&flosgion in cancer cells.

The pattern of expression offees is restricted to a limited number of lseh normal physiology. The analysis of
cultured cells revealed unexpected expression-6&S in normal melanocytes and loss of expression in the vast
majority of melanoma cell lines and primary cultures. Loss of expression is due to massive DNA CpG
methylation in eéFES promoter region and can be reverted upon treatment with DNMT inhibitors. Importantly,

we provide compelling evidence for a tumor suppression function for FES in melanoma using a combination of
in vitro celtbased assays, mouse models oflam®ma and, analysis of human melanoma tumors (results
published in JCI 2017). In addition, our analyses of gene expression and mass spectrometry provide hypotheses
for the molecular mechanism involved in FES function. These includ&kmesih pathways asvell as the
description of the main FES protein partner in cells. In conclusion, we demonstrate for the first time the
implication of FES in human cancer; we reveal that FES has tumor suppression activity and that its expression
can be reverted using demigylation agents. Furthermore, our work brings to light novel perspectives for FES
molecular function in normal and pathological context.

No conflict of interest
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El. Patientderived xenograft models of brain metastases for translational medicine
ClaudiaC. Fari&?, Carlos Custédig Eunice PaisanaRita Cascab Jodo T. Barata

1Instituto de Medicina MolecularJodo Lobo Antunes, Faculdade de Medicina, Universidade de Lisboa, Lisboa, Portugal;
2Servigo de Neuraocirurgia, Hospital de Santa M&@&ntro Hospitalar Lisboa Norte, Lisboa, EPE, Lisboa, Portugal

Introduction: Brain metastases (BMs) affect approximately 40% of patients with any given cancer. Despite the
current available treatments, including surgery and radiation therapy, BMs areaislei and patients have a

dismal outcome. The molecular heterogeneity of BMs suggests the need for personalized therapeutic
approaches. Therefore, the development of appropriate animal models of human BMs is crucial to validate
novel treatment strategies.

Materials and Methods: Fifteen BMs with different primary origins were collected during surgery in the
Department of Neurosurgery at Hospital de Santa Maria (Lisbon). Immunocompromised mice were used to
develop patientderived xenograft (PDX) models of BMHuman samples were implanted subcutaneously in

the flank of NSG mice, and serially passaged. Engrafted tumors were harvested, dissociated into a single cell
suspension and injected in the heart of NSG mice. Animals were euthanized upon reaching thee huma
endpoint and the central nervous system (CNS) along with other organs were collected for histological analysis,
to assess the pattern of cancer cell dissemination. Paiilemived cultures were also established and used for

drug testing. Response to dya was assessed through proliferation assays and western blot.

Results and discussion: The overall take rate in the subcutaneous model was 66% and it correlated with patient
survival (P=0.0032). In many flank implanted BMs, there was spontaneous dissemioftancer cells to

Ydzft GALX S 2NHIyaz AyOftdzRAYy3I GKS /b{Z YAYAOlAYy3 LI GASY:
spontaneous metastases in the lung, suggesting that these tumor cells maintained the ability to return to the
primary organ.

The intracardiac injection of tumeésolated cells increased their metastatic potential, particularly to the CNS.
Interestingly, in five PDXs from diverse primary tumors, the location of BMs in the mouse brain recapitulated
GKS t20FGA2y aky (GKS LI GASYyGaQ oNJ

Finally, we assessed the efficacy of targeted antineoplastic agents, currently in use in the clinic, in the
established patientlerived cultures of BMs. Buparlisib (pBIK inhibitor) and everolimus (mTOR inhibitor)
successfully reduced cancer galbliferation and induced specific pathway inhibition.

We conclude from our work that patie® SNA @SR Y2 RSt a 2F KdzYly . aa NBOI LA lc
be a powerful tool in the development of novel targeted therapies to treat metastatic cancer.

No conflict of interest
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ABSTRACTS

Symposiunil

THERAPY RESISTANCE

Thursday 10 May

INVITED SPEAKER

IS3 Therapy Resistance: The Emergence of New Cancer Species Evolving Through Treatment Pressure

Peter Nelson

Metastatic cancers are generally treatedtiwiagents designed to damage DNA or impair cell division. More

recently, these malignancies are treated with small molecules and antibodies designed to selectively|
specific signaling pathways or augment antnor immunity. Though initial responsese often substantial
most advanced cancers develop resistance and progress. Notably, recent studies have demonstrs

inhibit

ted the

remarkable plasticity of tumor cells to assume new cell identities capable of bypassing inhibition pf the
treatment target. This tk will focus on advanced prostate cancer and the evolution of novel cellular

phenotypes that develop as a consequence of cancer treatment. Importantly, these new tumor cell ide

are accompanied by new treatment targets that may be predictable anghhasize the importance of

combination therapy.

Peter Nelson is a Member in the Divisions of Human Biology and Clinical Research at the Fred Hutchinson
Cancer Research Center and Professor of Medicine at the University of Washington in Seattle, Washington. He is
a medical oncologist with a clinical practice focused on developing and evaluating novel therapeutics. His
research centers on identifying molecular alterations in prostate cancer that contribute to metastasis and therapy-
resistance. His research group identified major components of the gene expression program regulated by the
androgen receptor (AR) and identified molecular mechanisms that drive resistance to AR-targeted therapeutics. In
collaborative studies through the International SU2C/PCF Prostate Cancer Dream Team, his group identified
inherited determinants of aggressive prostate cancer and defined the landscapes of molecular aberrations in
advanced prostate cancer that classify subtypes for precision oncology.

INVITED SPEAKER

ntities

IS4 Towards rational combinatorial cancer treatment a functional genomics approach

DanielS.Peeper

For a long time, advancestage melanomas were refractory to the available thenaiic options, but recent development]
have begun offering better perspectives for patients. The small molecule inhibitor vemurafenib, specifically target
mutant BRAFV600E kinase, was the first standard of personalized care for patients diagtiosedtant BRAF metastati
melanoma. Although this compound initially reduces tumor burden dramatically, eventually most melanomas b
resistant and progress on treatment. This occurs by the acquisition of additional mutations or other alteration®f n
which reactivate the mitogeactivated protein kinase (MAPK) pathway. Although further suppression of-BRRK
signaling by the inclusion of MEK inhibitor delays resistance, eventually most patients relapse.

5
ng the

ecome
nost

The clinical outcome of latetage melanomaatients has also greatly improved thanks to the recent availability of T| cell
checkpoint modulation, primarily by CT4Aand PEL/PDL1 blockade. But still, large patient groups fail to (durably) benefit

from these treatments, underscoring the continuinged for developing novel therapeutic modalities.

Therefore, in spite of these new perspectives, there is a dire need to identify additional targets amenable to ther

intervention, possibly to be used in combination settings with tumor inhiBitatongside immune activators. We are

apeutic

studying (lack of) sensitivity to both tumor and immune cell treatment using patient biopsies, pdégued xenografts

11
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(PDX) and lowpassage cell lines. These systems are used for systematic fubesed genetic geens to identify
melanoma and immune cell factors representing pharmacologically tractable therapeutic targets. The results from these
and rdated studies will be discussed

Daniel S. Peeper, PhD Head, Division of Molecular Oncology & Immunology, Netherlands Cancer Institute
Permanent Staff member, Group leader Chair of the Research Faculty Council, Netherlands Cancer Institute Chair
of the Translational Research Board, Netherlands Cancer Institute Professor of Functional Oncogenomics, VU
University Medical Center, Amsterdam Member of Oncode Institute. D.P. is professor in Functional Oncogenomics
heading the Department of Molecular Oncology & Immunology and chairing both the Research Faculty Council
and the Translational Research Board at the Netherlands Cancer Institute (NKI). He has received several awards,
including a KWF Queen Wilhelmina Award and a Society for Melanoma Research (SMR) Outstanding Researcher
Award. He is an elected Member of Oncode (a funded network of selected cancer scientistsin the Netherlands),
EMBO and Academia Europaea and serves on several Boards, including that of the European Association for
Cancer Research. His laboratory discovered the physiologic relevance and mechanism of Oncogene-Induced
cellular Senescence as a tumor-suppressing mechanism in humans. More recently, his team has been focusing on
translational cancer research, using function-based genetic screens for drug target identification and unraveling
mechanisms mediating resistance, both for tumor and immune cell therapies. Several potential new tumor and
immune cell drug targets have been identified and are being studied in preclinical models. Most recently, his group
dissected the mechanism of cancer drug addiction and provided PoC of how this vulnerability may be used
clinically, and developed a new rational concept for combinatorial targeting of intratumor heterogeneity.

B7. TERT methylation: a potential diagnostic and prognostic foolthe management of colorectal cancer

Vénia Palma Robertdoana Apoldnio and Pedro CastBlanco

Department of Biomedical Sciences and Medicine, University of Algarve, Faro, Portugal; Centre for Biomedical Research,
University of Algarve, Faro, PoralgAlgarve Biomedical Center, University of Algarve, Faro, Portugal

Introduction: Colorectal cancer (CRC) is a leading cause of death by cancer worldwide. Despite the increasing
research, relapse still occurs in about 50% of the patients. Most cancer@bée to recur by gaining limitless
selfrenewal. This hallmark of cancer is governed by telomere maintenance, achieved by telomerase activation

in 90% of human tumors. Telomerase Reverse Transcriptase (TERT) reactivation in cancer is regulated by both
genetic and epigenetic events. In the last years we have shown that hypermethylation of a specific region of
the TERT promoter named TERT Hypermethylated Oncological Region (THOR) was associated with TERT
expression and patient outcome in other cancers. Hene aimed to uncover the potential of TERT
methylation as a biomarker for CRC and explore the underlying mechanisms.

Materials and Methods: Gene expression, DNA methylation and clinical data for CRC patients were retrieved
from The Cancer Genome Atlas GIK} Colorectal Cancer Cohort (n=736). RNA was extracted from CRC cell
lines depleted or silenced for DNA methyltransferases (DNMTs). DNMTs and TERT expression was assessed by
gPCR. For groups comparisons Malhitney test or onevay ANOVA, followed by Kke-Wallis and Dunn's

Multiple Comparison tests, were used. For clinical significance, we considered the area under the ROC curve
(AUC), sensitivity and specificity and patient overall survival (OS), determined by-Kkgiarcurves and log

rank test.

Results and Discussion: Our analysis revealed that TERT expression and THOR methylation were significantly
increased in CRC malignant tissue (p<0.0001). THOR could distinguish early stages of cancer from normal tissue
(AUC=0.8627; 81.27% sensitivity and B%65specificity, p<0.0001) evidencing its potential as a biomarker
candidate for CRC. We then started to explore the mechanisms behind TERT methylation by unravelling the
DNMT responsible for this epigenetic event. In HCT116 cells, TERT expression waguatec upon DNMT1
depletion indicating that this enzyme plays a central role on TERT methylation. Our data further suggested that
methylation does impact on TERT expression and to explore its clinical significance we analysed the
methylation of the entie TERT gene. We found 13 CpG sites that were differentially methylated between
normal and tumor tissues and correlated with THOR. In fact, we discovered a potential combinatory biomarker
able to predict patient outcome. Lowly methylated patients for THEGIR,4647640 and ¢g25353384 had a
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chance of survival around 90% versus 20% survival (p=0.0008) of the highly methylated group. Moreover, this
TERT methylation pattern might help discriminate high from lowrisk patients within CRC stages Il and III.

In conclusion, we showed that THOR has independent diagnostic value in CRC and that its combination with
20KSN) YSGKetllGA2y S@Syia 2F GKS ¢9w¢ 3ISYyS O2dzZ R LINBRA
Acknowledgements: VPR and JA were the recipients of the-E&@iacdo PT2@land PD/BD/105899/2014

FCT fellowships, respectively. This work wadiranced by UID/BIM/04773/2013 CBMR and Maratona da

Saude.
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I5. PLC1 Mediates Resistance to AREGFR Therapy in Metastatic Colorectal Cancer

CruzDuarte, R; Fernandes, A Borralho, F; Pacheco, TR, Abreu, G; Fior, R, Negrdo, M, Ferreira, MG
446 Costa, &3 Martins, M?

1instituto de Medicina Molecular, Faculdade de Medicina, Universidade de Lisbod)28BU&boa, Portugak Institute o
Pathology, Faculdade de Medicina, Universidade de Lisboa;0B®4Risboa, PortugaiOncology Division, Hospital de
Santa Maria, Centro Hospitalar Lisboa Norte, 1628 Lisboa, PortugalChampalimaud Centre for the Unknown, 1400
038 Lisboa, PortugdlInstituto Gulbenkian de Ciéncia, 27886 Oeiras, Portugatinstitute for Research on Cancer and
Aging of Nice, 06107 Nice, France

Introduction: Tumor metastases are responsible for approximately 90% of all caele¢ed deaths. Cetuximab

(Cetx) isa clinically approved EGH&geted monoclonal antibody used in the treatment of metastatic

colorectal cancer (MCRC). However, Cetx effectiveness is low due to the existence of multiple resistance
mechanisms that converge in the constitutive activationdofvnstream pathways of EGFR. Namely, RAS
mutations are known to induce resistance to upstream blockage. Nevertheless, still 40% of Rf®ewild

patients do not respond to these treatments. Therefore, there is a clear need for new biomarkers capable of
alddzNJ St e LINBRAOG NBalLkRyaS (2 GKSNILRO® tKz2alLK2f ALl &
2y 023SyA0 aAradylfAayd R2eyaiNBIY 2F (GKA&A NBOSLII2NW® Ly
resistance in an innate and acquired manner.

MatSNRA I & FyR aSiK2RayYy 2SS KI @S |ylfe
/ w/  &aFYLX S&s FyR O2NNBfFiS Al 6A0GK a
knockdown and overexpression in CRC cell lines allmzédd (2 A RSy t
2SS faz2 S@ltdzaz SR t[/+m fS@Sta Ay [/ w/ O
RNHzZ3®d ¢2 @FEARIGS 2dzNJ Ay GAGNR SELSNAY
Zebrafish embryos and evaluate tumor growth in the presence of Cetx.

wSadzZ Ga YR 5Aa0dza4A2YY hdzNJ Fylftéara 2F t[/+m SELINE

|.

O2NNBftFiA2y 0SG6SSy AyONBI &SR -fied surviwkin HERONSAterishuBdgr | Y R L.
/ SGE GNBIFGYSylGz adaA3asSadiay3a |y Ay@2t @gSYSyid 2F t[/+m A
/ w/ OStft ftAySazx tS@Sta 2F t[/ ' m SELJN.Baa)\Qy 6 SNBE KA3IK
R2gy W/ imSasS OStt tAySa aSyariiaisSa GkKSY (G2 /SGE GNBI
NBaA &G yOSd ' RRAGAZYIFIffeéex OStta SELIRASR G2 /SGE T2NJ |
to parental cells, suggesting an effect ofthi LINR G SAY |t a2 Ay Fy | OljdzZANBR NBa&A
knockdown xenografts treated with Cetx have reduced tumor burden and increased caspase 3 activity when

O2YLI NBR $gAGK O2yiNRf ESYy2aNl FTiao ¢Kbia&adNPapamodisd Ay RA
doy RENJ (2 / SGE GNBFGYSYdod 28 I NB OdNNBydGte AyoSadAaar

AYRdzOSR OStf RSFGK® h@SNIffX 2dzNJ NBadzZ 1a aKz2e¢ (KI
Cetx, allowingd St f & (2 20SND2YS | LRLIi2aA& AyRdzOSR o0& OSGE
be a predictive biomarker of responses to Cetx treatment and a putative therapeutic target.

No conflict of interest
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ABSTRACTS

Symposiunill

NEW TECHNOL@SI / NEW ACHIEVEMENT

Frday11l May

INVITED SPEAKER

IS5 The Future of Robotic Space Exploration: from our Solar System to Interstellar Exploration.
Medicine can benefit from that knowledge?

Leon Alkalai

(no abstract available)

Leon Alkalai is the Assistant Division Manager for Formulation and the Lead for Formulation at Jet Propulsion
Laboratory, California Institute of Technology, Engineering and Science Directorate. Leon is a recently appointed
JPL Fellow and he is a Full Member of the International Academy of Astronautics (IAA). Leon received his PhD in
Computer Science from UCLA in 1989. For the first 15 years at JPL L.A. was a leader in Advanced Avionics
Systems, Micro-Systems, Micro/Nano Spacecraft and related technologies. For the past 10 years, Leon has been
in the forefront of JPL's competed missions' project formulation as a Manager and a Business Capture Lead. Leon
was the successful Capture Lead for both the GRAIL mission to the Moon: awarded in 2007 and launched in 2011;
and then the InSight mission to Mars: awarded in 2012 and to be launched in 2016. Both competitions were part of
NASA's Discovery Program in Solar System Exploration. In 2012, Leon received the NASA Individual
Distinguished Achievement Medal for the successful formulation of the GRAIL mission to the Earth's Moon.

How

INVITED SPERAR

IS6 Oncological R&D Pipelinebooming of mechanisms and targets

Luis Almeida

The pharmaceutical R&D pipeline is facing a remarkably growth and the field of oncology is the most a
this presentation, the statistics of active R&D projects argewed by type of sponsor, type of product, pha
of development, geographical region and therapeutic category, disease/indication, delivery route, meck
of action and targets

Luis Almeida is Founder and Managing Director at Blueclinical Ltd, a CRO especially devoted to translational
medicine and early clinical development. With a M.D. and a Ph.D. in Medicine, he is a specialist in Clinical
Pharmacology and Pharmaceutical Medicine and has over 30 years of experience in drug development. Luis
Almeida is President of the College of Clinical Pharmacologists of the Portuguese Medical Association and Affiliate
Professor at the Faculty of Medicine, University of Porto. Main research activities/interests include translational
medicine, drug development and clinical trials. He is inventor/co-inventor of 3 international patents.
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INVITED SPEAKER

IS7. Decoding the epigenome of normal and neoplas® cells: biological and clinical insight

J. Ifaki MartirSubero

(no abstract available)

J.I.M.-S. graduated from the University of Navarra (Spain) with a degree in Biochemistry. In 2001, he completed a
PhD with honours as a joined effort between the University of Navarra and the Christian-Albrechts University of
Kiel (Germany). He continued his postdoctoral training at the Christian-Albrechts University and in 2005 he
became faculty member. Upon returning to Spain in 2009, he started to coordinate a research group on
epigenomics at the University of Barcelona. In 2016, he was appointed leader of the Biomedical Epigenomics
group at the IDIBAPS research institute in Barcelona, where he currently leads a group of 8 researchers. He has
published over 140 peer-reviewed articles with over 7000 citations in Scopus and an H index of 47. Dr. Martin-
Subero's research is focused on the application of advanced technologies to characterize epigenomic marks in
normal and neoplastic lymphoid cells. His current efforts are focused on understanding gene deregulation in
lymphoid tumours through the integration of DNA methylation, histone modifications, chromatin accessibility and
3D chromatin structure. His ultimate goal is that the generated epigenomic knowledge can be translated into a
benefit for patients, in terms of better diagnosis, estimation of prognosis and more appropriate treatments.
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SymposiumV
METABOLISM AND CANCE
Fridayll May

INVITED SPEAKER

IS8 Cancer Stem Cells (CSCs): New Approaches to their IdentificatiorE eatication
Michael P. Lisanti

In my talk, | will discuss the use of cell metabolism to define the cancer stem cell (CSC) phenotype and how
metabolic flexibility and synthetic lethality can be combined to eradicate CSCs withgfibdved drugs andg
dietary supplements, such as Doxycycline and Vitamin C

| began my education at New York University, graduating in Chemistry. | obtained my MD-PhD degrees at Cornell
University Medical College in Cell Biology and Genetics. From 1992-96, | was a Fellow at the Whitehead Institute
at MIT. After several distinguished appointments at the Albert Einstein College of Medicine and the Kimmel Centre,
| joined the Breakthrough Breast Cancer Research Unit in 2012 as Professor of Cancer Biology, at The University
of Manchester, in the United Kingdom (UK). Following my appointment to the Kimmel Cancer Centre in 2006, |
was selected for the leadership of the Program in Molecular Biology and Genetics of Cancer. In 2009, | became
the Chair of the Department of Stem Cell Biology and Regenerative Medicine at Thomas Jefferson University. |
also served as the former Editor-in-Chief of the American Journal of Pathology. In Manchester, | held the Muriel
Edith Rickman Chair of Breast Oncology. | have lectured in various MD and PhD level graduate courses in
Biochemistry, Cell Biology, Pharmacology, Pathology and Clinical Medicine, among others. Research Interests:
Anti-Cancer Therapies and Anti-Ageing Therapies.

INVITED SPEAKER

ISQ Targeting the metabolic dependencies of mutant Kras lug tumours.

Carla Martins

Lung cancer is currently the most lethal cancer worldwide and lung adenocarcinoma its mostoigmm
histological subtype. The vast majority of lung cancer patients present with locally advanced, inoperable or
metastatic disease and median survival at this stage remains low. Targeted therapies are already improving
treatment outcomes, but frequent muténs such as those affecting KRAS or TP53 (p53) (present in ~30% and
~50% of lung adenocarcinomas, respectively) remain untargetable. Our lab aims to identify new vulnerabilities
associated with these aggressive, heterogeneous and largely theesfstart tumours. To achieve this, we a
characterizing the mechanisms that drive the malignant progression of mutant Kragjefibignt lung
tumours, using mouse models that closely recapitulate human lung adenocarcinoma. Using a multidisdiplinary
approach, werecently identified distinct genetic, transcriptional and metabolic signatures between low
and highgrade mutant Kras lung tumours. In particular, we showed that high grade mutant Kra
adenocarcinomas frequently exhibit extra copies of mutdias and undergo metabolic rewiring.
demonstrated that the gain of a single mutant Kras gene copy (single vs double mutant) has a major effect on
lung tumour cells in vitro and in vivo, leading to enhanced metastatic potential and glucose metabolism
reprogramming. In turn, this metabolic rewiring createsique dependencies that can be exploited [to
selectively target advanced mutant Kras lung tumours. Taken togetheata indicate that mutant Kras lung
tumours are not a single disease but are insteadhprised of two classes of tumours that exhibit mut&mas
gene dosagalependent prognosis and therapeutic susceptibilities. This intrinsic tumour heterogeneity i

also
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present in the human disease and may have contributed to the poor therapeutic respafien associated
with mutant KRAS lung tumours in humans. Wée also shown that distinct p53 mutations can differentially

impact lung tumour metabolism and are therefore also likely to contribute to the metabolic heterogenejty of
lung tumours. We wiltliscuss these findings and how unique metabolic signatures can potentially be exploited
to improve lung cancer targeting in the clinic

C.M. is a MRC Programme Leader at the MRC Cancer Unit, University of Cambridge, UK. Carla received her MSc
in Biology and Genetics from Moscow State University, Faculty of Biology, Russia. In 1996 she joined the
Gulbenkian PhD Programme in Biology and Medicine (Portugal), and subsequently carried out her PhD work at
The Netherlands Cancer Institute in the lab of Prof. Anton Berns (1997-2003). Carla then moved to UCSF, USA for
her Postdoctoral training in the lab of Prof Gerard Evan (2003-2009) and later joined the lab of Prof David Tuveson
at the CRUK Cambridge Institute, UK as an Associate Scientist (2009-2011). In 2011 Carla became a group leader
at the MRC Cancer Unit, where she heads the Modelling Tumour Development and Therapy group. The aim of her
lab is to define the molecular and functional alterations that enable lung tumour progression from benign stages to
advanced disease using a combination of in silico, in vitro and in vivo approaches. The current focus of her work is
on the identification and pre-clinical targeting of the genetic, transcriptional and metabolic alterations responsible
for the progression of mutant Kras lung tumors, with the ultimate aim of developing improved cancer diagnostic
and therapeutic tools for this disease.

A7. A novel regulation mechanism underlying loss ot&therin expression in Hereditary Diffuse Gastric
Cancer families

Joana Figueiredb?”, Soraia Meld-?% Kimberley Gamet, Tanis Godwif, Susana Seixa$, Jodo M. Sanchés
Parry Guilford, Raquel Seruce*
# These authors have equal contribution to the work

LInstituto de Investigacéo e dmacdo em Saulde (i3S), Porto, Portugstitute of Molecular Pathology and Immunology of

the University of Porto (IPATIMUP), Porto, Portu§atedical Faculty of the University of Porto, Porto, Portug@lenetic

Health Service NZ, Auckland City pita, Auckland, New ZealanélCancer Genetics Laboratory, Centre for Translational

/' yOSN) wSaSIFENOK 6¢S ' K2 aldFidnox 5SLI NIYSYy(d 26Mstiuta®BOKSYA &GN
Systems and Robotics, Instituto Superior Técnico, Lisboa, Portugal.

Introduction: Grmline lossof-function mutations in EEadherin gene (CDH1) are a proven cause of a cancer
syndrome called Hereditary Diffuse Gastric Cancer (HDGC), and appear in approximately 40% of all HDGC
families [£3]. HDGC is characterized by the occurrence dfiskftype gastric carcinoma and lobular breast
cancer (LBC) and to date, more than 155 CDH1 germline mutations were described in this syndsdme [3
Clinicians and many researchers have disregarded mutations occurrirgaothErin signal sequence sindegst

portion is cleaved upon translocation to the endoplasmic reticulum (ER) and is not part of the mature protein
[6-8]. Stressing this notion, we have found a novel HDGC family that presents a strong aggregation of gastric
cancer and carries a mutation the signal peptide of £adherin (c.38_46del). Given that the hydrophobic core

of signal peptides serves as docking site for the signal recognition particle (SRP), the main responsible for
detecting the translocation code of secretory and membrane prat¢th10], we hypothesized that disruption

of this portion might disturb protein processing and explain theaBherinmediated gastric cancer cases
exhibited by this family. Taking advantage of our well established approach that combines expressiom profili
functional assays and bioimaging techniques [3 5 11 12], we demonstrated that the variant is pathogenic,
affecting the stability, localization and the adhesive/aintiasive function of fadherin with consequences on
epithelia structure and organizath. Moreover, this mutation do not changecBdherin mRNA levels but
delays its translation and translocation to the ER, hindering its expression rescue to the plasma membrane by
the treatment with chemical chaperones or inhibition of the proteasome. QOlevee have unveiled the
mechanisms underlying the deleterious effects of germline mutation ¢.38_46del and exposed a novel post
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translational regulatory process associated to HDGC families, which support the significancadbie&n
signal region in thisetting. Accordingly, the identification of germline mutations within this domain should be
from now on regarded as causative genetic event of HDGC and considered in other cancer syndromes.

1. Guilford PJ, Hopkins JB, Grady WM, et-ahdBerin germlinenutations define an inherited cancer syndrome dominated by diffuse gastric cancer. Human
mutation 1999;14(3):24%5 doi: 10.1002/(SICI)109804(1999)14:3<249::AiBUMU8>3.0.CO:@[published Online First: Epub Date]|.

2. Guilford P, Hopkins J, HarrawagtXl. Ecadherin germline mutations in familial gastric cancer. Nature 1998;392(6674):402 10.1038/32918[published
Online First: Epub Date]|.

3. van der Post RS, Vogelaar IP, Carneiro F, et al. Hereditary diffuse gastric cancer: updated delinesguith an emphasis on germline CDH1 mutation
carriers. Journal of medical genetics 2015;52(6):36Hoi: 10.1136/jmedgene2015103094[published Online First: Epub Date]|.

4. Corso G, Marrelli D, Pascale V, efratquency of CDH1 germline mutatoim gastric carcinoma coming from higind lowrisk areas: metanalysis and
systematic review of the literature. BMC cancer 2012;12:8 doi: 10.1186/240T-12-8[published Online First: Epub Date]|.

5. Oliveira C, Pinheiro H, Figueiredo J, et al. Famdgtlic cancer: genetic susceptibility, pathology, and implications for management. The Lancet Oncology
2015;16(2):e6670 doi: 10.1016/S1472045(14)7101&[published Online First: Epub Date]|.

6. van Roy F, Berx G. The -cell adhesion molecule-€&adhein. Cellular and molecular life sciences : CMLS 2008;65(23)&886i: 10.1007/s0001808
8281-1[published Online First: Epub Date]|.

7. Stroud RM, Walter P. Signal sequence recognition and protein targeting. Current opinion in structural biolog$t298%®

8. Araki K, Nagata K. Protein folding and quality control in the ER. Cold Spring Harbor perspectives in biology 200¥:3261)dx:
10.1101/cshperspect.a007526[published Online First: Epub Date]].

9. Halic M, Becker T, Pool MR, et al. Stritebf the signal recognition particle interacting with the elongatarested ribosome. Nature 2004;427(6977):808

14 doi: 10.1038/nature02342[published Online First: Epub Date]|.

10. Janda CY, Li J, Oubridge C, et al. Recognition of a signal peptidee tsignal recognition particle. Nature 2010;465(7297):507 doi:
10.1038/nature08870[published Online First: Epub Date]|.

11. Figueiredo J, Seruca J. Germline missense mutants in hereditary diffuse gastric cancer. Spotlight on Familial @y GastidiCancer 2013;7:786

doi: 10.1007/97894-007-65702_7[published Online First: Epub Date]|.

12. Melo S, Figueiredo J, Fernandes MS, @rallicting the Functional Impact of CDH1 Missense Mutations in Hereditary Diffuse Gastric Cancer. International
journal of molecular sciences 2017;18(12) doi: 10.3390/ijms18122687[published Online First: Epub Date]|.

No conflict of interest

A.23 CASZ1 is overexpressed heell acute lymphoblastic leukemia and promotes cell transformation and
tumor growth via PI3BKMTOR

Cardoso, B.A, Girio, A, Fragoso, R, Martins, L.R, Moreira, A.S, Correia, N.C.Bortolini, A2, Grosso, A.R.
!, Almeida, S.E.Yunes, 3. Pflumio, F, Barata, J.¥.
* co-first authors

linstituto de Medicina Moleculay Jodo Lobo Anties, Faculdade de Medicina da Universidade de Lisboa, Lisbon, Portugal;
2Centro Infantil Boldrini, Campinas, S&o Paulo, BFa2MR967, INSERM /CEA/Universite Paris Diderot, Fongenay
Roses, France.

Introduction: Introduction. CASZ1 is a zinc fingganscription factor essential for blood vessel assembly, heart
morphogenesis and neural development. CASZ1 acts as tumor suppressor in neuroblastoma but was recently
shown to promote metastasis in ovarian cancer. Here, we sought to characterize theemmerit of CASZ1 in
T-cell acute lymphoblastic leukemia-ALL).

Material and Methods. CASZ1 expression-ALL patients was determined from publicly available data and
reattime PCR. CASZ1 and TAL1 were modulatedAinL Tcell lines, patient samples an@-dependent BaF3

cells by retroviral transduction. Impact on proliferation and cell viability was determined by flow cytometry.
The CASZ1 transcriptional program was determined by -$&§Aencing. BaF8mpty and BaF&ASZ1
expressing cells were subcutanesby transplanted into NOD/SCID mice and tumor volume was measured to
assess tumorigenic impact. The clinigedde PI3KAkt-mTOR pathway inhibitor Dactolisib was used to inhibit
the pathway in vitro and in vivo.

Results and Discussion. We show thaAlT patient samples, particularly TAlpbsitive cases, overexpress
CASZ1. In agreement, TAL1 forced expressiorAirLTcells upregulates CASZ1, whereas TAL1 silencing reduces
CASZ1 expression. Furthermore, @GR showed that TAL1 binds to the CASZ1 lodualih cells, suggesting

that TAL1dependent transcription is one of the mechanisms by which CASZ1 is upregulate8iLin To
unravel the functional impact of CASZ1, we silenced CASZ1 and found that partial knockdown redluices T
cell viability and proleration. In contrast, stable overexpression of CASZ1 rescues the viability and expansion
of BaF3 cells cultured in the absence of3lLnterestingly, KEGG and GO term analyses of differentially
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expressed genes in BaERASZ1 cells versus Baf3pty contrds reveal enrichment for canc@&ssociated
pathways, including PI3KktmTOR. In agreement, this pathway is constitutively active in Ba#&Z1 cells and

its integrity is mandatory for CAS@gpendent proliferation and viability. Moreover, BaE3SZ1 celtwriginate

large tumor masses in vivo whereas none of the controls develop tumors. Notably, tumor growth is
significantly delayed using Dactolisib, further highlighting that CASZ1 mediates leukemogenesis, at least in part,
by activating PI3K signaling.dammary, our studies demonstrate that CASZ1 is overexpressed and acts as an
oncogene in FALL, identifying a previously unrecognized regulator-AL T biology.

No conflict of interest
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HOST AND CANCER (IMNOTHERAPY)
Fridayll May

INVITED SPEAKER

IS10. Neo-adjuvant checkpoint inhibitiong the pathway towards personalized immunotherapy

Christian Blank

Targeted and immunotherapy have revolutionized the systemic and adjuvant therapy in late stage melanoma.

Recent preclinical andclinical data indicate that neoadjuvant immunotherapy might be superior to adju
therapy. Neoadjuvant therapy can bear several advantages, allowing one to 1) determine therapy €
within the individual patient for possible additional adjuvant theya if needed, 2) reduce tumor burde
before surgery, 3) utilize pathological response data as surrogate outcome markers for relapse free and
survival, and 4) identify biomarkers in a homogenous patient population. For these reasons (except
neoadjuvant therapy has become a standard of care in high tumor burden breast cancer. In the case

checkpoint blockade, neoadjuvant therapies could bear a fifth, and potentially significant, advantage.
checkpoint blocking antibodies enhea Fcell activation at the moment antigen is encountered, and d
exposure during the time the isitu malignancy still provides a major source of antigen may there
potentially induce a stronger and broader tumspecific T cell response. | will pees pre-clinical and clinica
data supporting this notion and will give an outline for effective biomarker identification, that will lead tow
personalized combination immunotherapy in melanoma and beyond

C.B. obtained his MD from the Medical School of the Technical University Munich, Germany, where he also
completed his Doctoral thesis at the Department for Medical Microbiology and in 1997. As a Junior House Officer
(19971 1998) Dr Blank held four positions at the Departments of Cardiology and of Radiology at the University
Clinic Munich Rechts der Isar, Munich, the Accident and Emergency (A&E) Departments at the Royal Infirmary of
Edinburgh, Scotland, and the University of Birmingham, England, UK. He went on to attain the position of
Physician at the Department of Haematology and Oncology, University of Regensburg, Germany (1998i 2001).
During 20011 2003, Dr Blank held a Postdoctoral Research Fellowship at the lab of Professor Thomas Gajewski,
University of Chicago, IL, USA. Subsequently he was appointed as Physician and Research Group Leader at the
Department of Haematology and Oncology, University of Regensburg, Germany (2003i 2007). Dr Blank has
obtained two Specialist Degrees in Internal Medicine (2007) and in Haematology/Oncology (2009). Since 2007, he
has been appointed Staff Member at the Department of Medical Oncology, and Group Leader at the Division of
Immunology, The Netherlands Cancer Institute - Antoni van Leeuwenhoek Hospital (NKI-AVL), Amsterdam. In
2010, Dr Blank became University Lecturer (Privatdozent) at the University of Regensburg. Obtained his Master of
Business Administration (MBA), from the University of Warwick, England, UK (2006). Appointed Professor in 2015
in Medical School of the University of Regensburg. C.B.is author of more than 90 publications and his research
interests include targeted and biological response modifiers in melanoma, and prognostic markers in melanoma.
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INVITED SPEAKER

ISL1. Immunotherapy in the treatment of Urothelial Cancer (UC)

CoraN. Sternberg

(no abstract available)

C.N.S. is chief of the Department of Medical Oncology at the San Camillo-Forlanini Hospital in Rome, Italy. She
has attained the rank of full Professor of Oncology and is an adjunct professor at La Sapienza University in Rome.
She is also adjunct professor of Urology and Urological Oncology at Tufts University School of Medicine and the
Lahey Clinic in Boston, Massachusett s, and adjunct
Technology in Philadelphia, Pennsylvania. A graduate of the University of Pennsylvania undergraduate and
medical schools, she completed her fellowship and was on staff at Memorial Sloan Kettering Cancer in NY. C.N.S.
has published more than 370 articles, 6 textbooks, and is an associate editor and editorial board member of
several International journals. European School of Oncology (ESO) core faculty and in tune with American
medicine, Dr. Sternberg has been elected for a 3-y e a r term to the nominating ¢
directors.

A18.Functional and prognostic relevance of WNT6 in human glioblastoma

Goncalves, CS, Castro, J¥?, Pojo, M'?, Martins, EP-? Taipa, R, Pinto AA* Faria CE5 Reis RM?7, Sousa
N 12, Costa BM~?

1Life and Health Sciences Research Institute (ICVS), School of Medicine, University of Minho, Campus Gt&tar, 4710
Braga, Portugal2L / + { k BT. Gbéernment Associate Laboratoryag@/Guimaraes, PortugaP Neuropathology Unit,
Department of Neurosciences, Centro Hospitalar do Porto, Porto, Portiiartment of Neurosurgery, Hospital Escala
Braga, Sete FontesSao Victor 471243 Braga, Portugal® Instituto de Medicina Moledar, Faculdade de Medicina,
Universidade de Lisboa, Lisbon, Portu§&lpurosurgery Department, Hospital de Santa Maria, Centro Hospitalar Lisboa
Norte (CHLN), Lisbon, Portugafolecular Oncology Research Center, Barretos Cancer Hospital, BaBeRasllo, Brazil.

Introduction: Glioblastoma (GBM) is the most common and malignant type of glioma, for which novel therapies
targeting specific underlying oncogenic events are urgently needed. While the Wnt pathway has been shown to
be frequently activatedin GBM, constituting a potential therapeutic target, the relevance of WNT6, an
activator of this pathway, remains unknown. Materials and Methods: WNT6 expression was evaluated in GBM
at the mRNA and protein level and was silenced or overexpressed in GBMocassess functional effects in

vitro and in vivo. WNT6ignaling pathways were identified using phosgdiocase arrays, and significant
associations with stergell features and canceelated pathways were validated in patients. Survival analyses
were performed with Cox regression and L@k tests. Results and Discussion: We show that WNT6 is
significantly overexpressed in GBMs, as compared to lgraale gliomas and normal brain, at mMRNA and
protein levels. In vitro WNT6 expression was associatetl imitreased viability, glioma steoell capacity,
invasion, migration, proliferation, and resistance to temozolomide chemotherapy. Mechanistically, we
identified typical oncogenic pathways, including Src and STAT, which intertwined with the WNT pathway may
be critical effectors of WNTF&ssociated aggressiveness in GBM. In in vivo orthotopic GBM mice models, WNT6
associates with shorter overall survival and increased features of tumor aggressiveness, in both overexpressing
and silencing models. Concordantly, several independent cohorts, WNT6 expression was associated with
D.a LI GASYyGaQ AK2NISNJ AdzZNBAGlIE ® ¢KAa &ddzRe dzy NI @St a
WNT6 in glioblastoma, implicating it as an important oncogenic factor guatemtial biomarker in this tumor.

These findings may help on patient stratification and design novel attractive therapeutic options for this deadly
disease.

No conflict of interest
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J2. Reprogramming antigepresenting cells: a chitosan/PGA nanoparticles for anticancer therapy

Flavia Castré® Marta L. Pintd-, Andreia M. Silv&® Graciosa Q. Teixeitd, Catarina L. Pereife, José H.
Teixeiral®, Maria G. Lazart?, Susana G. Santb% Mario A. Barbosa?, Olivier de Wesr 45, Karine Serré,
Raquel M. Goncalvés®, Maria J. Oliveir&?®

1i3S, Instituto de Investigacéo e Inovacdo em Saude, Universidade do Porto, PéiNEBI;Instituto de Engenharia
Biomédica, Universidade do Porto, PortugdCBAS, Institutde Ciéncias Biomédicas Abel Salazar, Universidade do Porto,
Portugal;* LECR, Laboratory Experimental Cancer Research, Ghent University, BalgRl@); Cancer Research Institute
Ghent, Ghent University,BelgiufiMM-Instituto de Medicina Molecular Jodmbo Antunes, Faculdade de Medicina,
Universidade de Lisboa, Portugal (*Equal contribution)

Introduction: The tumor microenvironment is a complex and dynamic niche that has a fundamental role in
tumor cell proliferation, angiogenesis, invasion and metastddacrophages (Mac) are described as having a
central role in tumor progression and dendritic cells (DC) as having an immature/immunosuppressive profile,
which limits T cells activity. Therapeutic strategies targeting these cells have been emergirjgvastado
anticancer conventional treatments, aiming at their recruitment and repolarization towards an
immunostimulatory phenotype favoring cancer cell elimination. Here, we focused on the potential of
Chitosan/Poly(-glutamic acid) nanoparticles (NPg) modulate cellular immunity and, consequently, to affect
cancercell related activities.

Material and Methods: NPs were prepared byaaervation method. Primary human monocyderived M2

Mac (obtained by stimulation with 110) were incubated with NPs.oftrol experiments with unstimulated

Mac and LPStimulated Mac (M1 phenotype) were performed. After 72h, cell metabolic activity, cell
phenotype and cytokine production were evaluated. Mac ability to induce T cell proliferation/activation and
tumor cell hvasion were also assessed. The same studies were performed with haorascyte derived DC.

For in vivo models, 1x106 EQ771 cells were injected in the mammary fat pad of C57BL/6 mice. After 10 days of
tumor implantation, animals were treated every two dayith NPs. Tumor growth was assessed by caliper
every two days.

Results and Discussion: NPsetkicated IE10-stimulated Mac towards a prmflammatory profile, decreasing
CD163 expression and promoting12p40 and TNF secretion. NPs also induced an immunostimulatory
phenotype on DC, enhancing the expression of thestanulatory molecules CD86, CD40 and 4BIEA and
secretion of the preanflammatory cytokines TNF, I-:12 and IE6. Interestingly, these phenotypic altgions
induced both CD4+ and CD8+ T cell activation/proliferation and counteracted cancer cell invasion, in vitro.
Regarding the in vivo tumor model, we observed a decrease in tumor growth iré#ad animals comparing

to the control, after 23 days of(E71 cell implantation. Additional experiments with other tumor models are
currently being explored.

Overall, our findings open new perspectives on the use of NPs as an immunomodulatory therapy for tumor
microenvironment reprogramming, providing a new téot anticancer therapies.

No conflict of interest
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Al. The CXCR4/CXCL12 axis in feline mammary carcinarsaitable spontaneous model for human breast
cancer

Margues G.Santos A., Gameiro A. Gaig J., Ferreira F.
Center for Interdisciplinary Research in Animal Health, Faculty of Veterinary Medicine, University of Lisbon, Lisbdn, Portuga

Introduction: The chemokine CXCL12 and its receptor CXCR4 are involved in signaling pathways thaedontrol
survival, migration and proliferation. Evidence for a regulatory role of CXCR4/CXCL12 axis in the progression of
the metastatic disease was found in breast cancer patients with the organs and tissues with highest CXCL12
expression frequently showingnetastases. On the other hand, CXCR4 is mainly expressed in primary breast
cancer lesions and lymph node metastases. In feline mammary carcinoma (FMC), considered as a suitable
breast cancer model, the importance of the CXCR4/CXCL12 axis is poorly walefstking into account the
relevant oncogenic role of the CXCR4/CXCL12 axis in breast cancer progression and its potential to be targeted
by antitumor molecules, this study aimed to clarify the contribution of the axis in the progression of FMC and
metadatic disease. Materials and Methods: The expression of CXCR4 and CXCL12 was analyzed by
immunohistochemistry and immunofluorescence on primary tumors (PT), regional (RM) and distant metastases
(DM) in cats with mammary carcinoma. Associations between £XG&R CXCL12 tissue status and serum
CXCL12 values, clinicopathological features and FMC molecular subtypes were also evaluated. Results and
Discussion: CXCR4 was more expressed in PT (82.3%) than in RM (70.8%) and DM (54.8%, p=0.0067), whereas
CXCL12 wasighly expressed in metastatic lesions located in liver and lung (100%), when compared with PT
(78.1%, p<0.0001) and as reported for human breast cancer. Moreover, cats with-gogiiRé PT exhibited
significantly lower serum CXCL12 levels (5.16+1.28hdhan cats with CXCR¥egative mammary carcinomas
(11.06+3.72ng/ml, p=0.0324). At DM, HEdR2rexpressing tumors presented higher CXCR4 expression than
other molecular tumor subtypes (100%, p=0.012) revealing a {degehdent CXCR4 upregulation. Sigaiftc
differences in overall (p=0.0147) and disease free survival (p=0.0279) curves between the cats with CXCL12
positive and CXCLAegative tumors were also found. Indeed, in cats with HERZexpressing tumors,
CXCL1l-kegative PT were associated with ambrable prognosis. In summary, this study exposes the signature

of CXCR4 and its ligand CXCL12 in PT but also in metastases of FMC, highlighting the axis as an important target
for future therapy and emphasizing FMC as a suitable spontaneous human besestr model which may

allow predicting novel therapeutic strategies in cats and in humans.

No conflict of interest

A2. |dentification of a novel KRAS/GaleciBip16INK4a triple axis in colorectal cancer: therapeutic
implications

Pereira F122 Cazzaelli G.2, Carvalho PD: Alves St Costa AM®3, Pinto ML'3, Gomez.azaro M13, Oliveira
MJ.13 Preto A2

1i3S¢ Institute of Research and Innovation in Health, University of Porto, PorfuGaMA- Centre of Molecular and
Environmental Blogy, University of Minho, Braga, Portug&ltNEB- Institute of Biomedical Engineering, University of
Porto, Portugal.
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Introduction: Colorectal cancer (CRC) is one of the leading causes of aatated death. KRAS, Galec8n

(Gal3) and pl6INK4a wva been associated with colorectal carcinogenesis. KRAS is a oncoprotein frequently
activated by point mutations contributing to CRC cell survival by inducing autophagyl. P16INK4a is a tumor
suppressor protein which loss of function is relevant in colaeatalignant transformation and has been

associated with KRAS mutations2.-Ga$ a multifunctional protein also important in CRC progression that has

been correlated with altered cedlell adhesion, celinatrix interactions, macrophage activation, canaail

invasion and tumor angiogenesis3. Although, Galegtand KRAS relationship have been already explored, the

triple KRAS/Galectif/p16INK4a axis regulation has not been investigated. Thus, we aimed to better
understand the interplay of KRAS, Gaind p16INK4a and uncover the role of the complex in CRC. For that

purpose, we used normal colon cells transfected with KRAS hotspot mutations (KRASG13D, KRASG12D and
KRASG12V) and CRC derived cells.

Coimmunoprecipitation and cdocalization results demonsited for the first time that KRAS/Galp16INK4a

physically interact between them and form a multiprotein complex which showed a feedback loop regulation.

We further explored the role of KRAS hotspot mutations in the interplay of KRAS a@dlp16INK4and our

results indicated that KRAS mutations might be important for the complex regulation. We also explored the

impact of KRAS/G&8/p16INK4a axis on the survival and invasion of CRC cells. We further showed that KRAS

and Gal3 are important in CRC cellirvival decreasing cell proliferation and increasing cell death. In addition,

the disruption of the complex significantly decreases CRC cells migration and invasion. Supntingwork

opens a new field of research, as understanding the role of KRAS{B8/p16INK4a complex regulation on

colorectal carcinogenesis might bring relevant therapeutic implicatidhs @Sas{ ® S I f dunmp £/ 2
NEfFGSR Ydzil yd Yw!{ IttStSa FdzyOiAzy | a L} Bhkda S NB I
Overexpression in Cancer: A Tumor Suppressor Gene Associated with Senescence -nNHighS ¢ dzY 2 N& £
O.INNRg>1 & SG Ftdunmm ¢¢KS NRES 2F 3IHtSOlGAya Ay O2f 2N
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A3. Deciphering the specifically enrichedysture associated with breast cancer brain metastasis
Carvalho ROliveira M, Vieira AF, Paredes J, Ribeiro AS
i3S¢ Institute of Research and Innovation in Health, University of Porto, Portugal

Introduction: Brain metastases are associated with an miag poor prognosis, with a mean of 6 months
survival after diagnosis, being the metastatic site with the highest impact on the reduced survival of breast
cancer patients. Therefore, strategies to predict and prevent this stage of disease are urgenprétparstic
basallike breast cancer (BLBC) metastasizes more frequently to the brain, whereas the good prognostic luminal
tumors metastasize mostly to the bone. This data suggests that cancer cells have specific sighatures that award
them intrinsic advantges to survive in specific organs. Nonetheless, little is known regarding the supporting
tissue that provides the appropriate homing conditions, namely the biomechanical properties and the
composition of the extracellular matrix (ECM). Actually, within t@st common metastatic sites, brain has

the most particular physical properties: lowest stiffness and distinct ECM composition, being the organ where
the biomechanical crosstalk between cancer cells and ECM is less understood. Thus our goal isedldisclos
specifically enriched signature associated with breast cancer brain metastasis and elucidate the paracrine
communication between cancer cells and brain-pretastatic niche. Differentially gene expression profile of
MDAMB-231 BC and brain, bone ahthg metastatic variants (231.BR, 2B& and 234Lu) were crossed with
different gene ontology signatures. We found that all breast cancer Metastatic cells have an enriched in a
matrisome profile. Interestingly, specificity in matrisome classes is obsevithth metastatic variants: 231.LU

show increased CORBEatrisome genes and 231.BR are enriched in #&S86ciated regulators genes, which

are crucial for ECM remodelling. Additionally, 231.BR cells have acef¥trasallike profile suggesting a link
between the basalike phenotype and the brain metastatic ability. Finally, in vitro zymography confirmed
increased protease activity in the secretome from both bdikal and brain tropic BC cells. In conclusion, our

24



e ASPIC

data shows a specific breast cancer braietastatic signature that most probably will impact brain tissue
remodeling in the early steps of the metastatic cascade, preparing the niche for future brain metastasis.

No conflict of interest

A4. ExoCancCell: Targeting Exosomes in Pancreatic Cancer
Bastos N 123 Ruivo C.F:23 Adem B2 Machado J.¢:24 Kalluri R® Melo S.A1:24

1i3S- Instituto de Investigacdo e Inovacdo em Salde, Universidade do PORATIMUP- Instituto de Patologia e
Imunologia Molecular da Universidade dor®; 3ICBAS, Instituto de Ciéncias Biomédicas Abel Salazar da Universidade do
Porto;* FMUP- Faculdade de Medicina da Universidade do P& Anderson Cancer Center, University of Texas, Texas,
USA.

Introduction: Pancreatic ductal adenocarcinomBAC) is one of the most lethal cancers with late diagnosis

and lack of efficient therapeutic options. PDAC lesions are unique among solid tumors due to their extensive
desmoplastic reaction and sparse cancer cells, highlighting the potential role afocethunication in the

initiation and progression of this neoplasia. Cell communication, despite mediating different stages of tumor
progression, is still off the cancer therapy landscape. Exosomes, extracellular vesicles derived from the
endocytic pathwayhave emerged as crucial mediators of intercellular communication. The role of cancer
exosomes in tumor progression has been widely described. In all stages of exosomes biogenesis Rab GTPases
are involved. In here we describe the role of proteins involveelkiosomes biogenesis during PDAC progression

and therapy response. We show that during PDAC progressiorb,Rah -27a and-27b are differently
expressed. Increased expression of Rdb and-27b correlate with an increase in exosomes number and these
features are associated with a more aggressive phenotype. In human PDAC samples, high Rab27a protein levels
correlate with poor prognosis. Additionally, cancer cells modulate the biogenesis of exosomes upon
gemcitabine treatment, increasing exosomes releabe.address our goal, we have generated an inducible
Rab27a knockout mouse model conditional to the pancreas, that spontaneously develops PDAC. This model
allows us to study the role of exosomes and its biogenesis in disease progression and therapyerespons
evaluating exosomemediated communication as a new therapeutic option in PDAC.

No conflict of interest

A5. AGR?2 is a progression marker and a potential therapeutic target in-hascle invasive bladder cancer

Maia A!, Martin-Fernandez}, GayaSopenal?, RodriguezZFaba ¥, PalouRedorta F, CastilleMartin M.

1ChampalimaudCentre of the Unknown, Lisbon, Portugzajrology Department, Fuindacié Puigvert, Barcelona, Spain

Introduction: Bladder Cancer (BC) is the ninth most common cancer worldMdeMuscle Invasive Bladder

Cancer (NMIBC) is a heterogeneous disease that includes tumors with low and high risk of progression to
muscle invasion. Nowadays, clinigathological features alone are not sufficient to effectively classify these

patients andthe discovery of new biomarkers is essential to increase the quality of their life, who should only

be treated with a radical higmorbidity approach, whenever needed, depending on the type of NMIBC tumor
RSOSt2LISR® kbllko KIa LINGap & dzarotectivefscodnol High GIAddJHERNMBE 2
LINEPINB&aaA2yY CNRY (GKS LI GASyida ¢K2aS Gdzy2NE &K2gSR
progression after a median follodzL) 2 F cHXIM Y2Y(GK&® CdzZNIKSNX2NBZ 6KSy K
cells showed higher proliferation and invasive capacities in vitro and higher tumor and metastasis formation in
GAPG2d LyGSNBaldAy3ftes nb-leyulatdosdnd proteiR bveredpressiéh RMater@lgand 3 Sy S
Methods. Two commercially avail@oHGNMIBC cell lines (RT112 and BE905) were used to study the role

2F ! DwH AY (GdzY2NJ LINPINBaarAzyod ! aidlotsS {y201R246y 27F !
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cells. In vitro functional studies, such as cell cycle, proliferation and imvasigays were performed comparing

LI NByalrt OStfaxz nbyh OStta FyR OStfa gAGK 1y201R26Yy
model is being used to study in vivo tumor initiation and metastatic capacities. Immunofluorescence analyses

of AGR2 imuman HGNMIBC tissue specimens will be performed to see if AGR2 expression is a prognostic and
predictive biomarker for HBIMIBC. Results and Discussion. After knocking down AGR2 in RT112T&2RDBF

kbYh OSttaz ¢S 20aSNUSRKISYRBRSEISHERT 2P YO KDOSE BANS #a XN &S
(cell cycle analysis and proliferation assay) and invasion, thus confirming the functional importance of AGR2. If

AY OA@2 NBadzZ Ga O2NNRO2NI GS 2dzNJ K& Udb i S thd effiziengyf oA € £ 2
AGR2 human monoclonal antibody intravesical therapy in NMIBC. This work uncovered AGR2 as a progression
biomarker in HGNMIBC, allowing a better understanding of the mechanisms of BC progression, and opening

the possibility & novel therapies for patients affected by this disease, ultimately improving patients overall

survival and quality of life.
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A6. CDH3/Rcadherin expression is associated with aggressiveness of human glioblastoma

Martins E.P:?" Pojo M.»%, Gongalves C!3, Carvalho R Ribeiro A.8, Pardal F# Pinto A.&, Sousa N?,
Paredes 3, Costa B.M:?

1Life and Health Sciences Research Institute (ICVS), School of Medicine, University of Minho, Campus Ge&tar, 4710
Braga, Pomigal; 2L / + { k ®T Q&ernment Associate Laboratory, Braga/Guimardes, Porttdgd8 - Instituto de
Investigacéo e Inovacdo em Saude, Universidade do Porto, Rua Alfredo Allen, 2a851P0@to, Portugal Department

of Pathology, Hospital de Bragaraga, Portugal® Department of Neurosurgery, Hospital de Braga, Braga, Portugal.

Introduction: Gliomas are central nervous system tumors that include the highly lethal subtype glioblastoma
(GBM). Patients diagnosed with GBM exhibit a median overallivaliref 15 months. Cadherins are cell
adhesion molecules that play an important role in development and, in the last two decades, their involvement
in cancer has been established. P(Placertat)herin (encoded by CDH3) is known to be relevant in several
epithelial tumors. However, the landscape of its functions is still a matter of debate, considering that in some
cancers Radherin acts as a tumor suppressor gene and in other tumors it has an oncogenic behavior. In this
context, we aim to investigate theelevance of Radherin in GBM. Materials and Methods: To test the
functional importance of fadherin in GBM in vitro we used two approaches: CDH3 overexpression in a
commercially available GBM cell line (U87MG), and CDH3 silencing in two primary GBastiddished in the

group (GL18 and GL42). Functional effects were evaluated by trypan blue and MTS (cell viability), wound
healing (migration capacity), Matrigel chamber (invasion), and neurosphere formation assays (stemness
features). To evaluate the iportance of CDH3 in a more complex system, we established two distinct in vivo
models using CDH3verexpressing cells. We injected U8dntrol and USTDH3 cells subcutaneously in Nude
mice and orthotopically in NOD scid gamma (NSG) mice. We also evallRit®lexpression at the protein and
MRNA level in glioma samples from our Portuguese cohort. Results and discussion: The in vitro studies
revealed that Rcadherin regulates several cancer hallmarks in GBM, such as cell viability, invasion, migration,
and stem characteristics. In the in vivo models, UBDPH3 cells formed larger tumors and caused shorter
overall survival of mice. Critically, we found that patients with high grade gliomas present increased number of
P-cadherin positive cases at the proteirvét. Moreover, high CDH3 mRNA levels proved to have a prognostic
value in GBM patients, being predictive of poor prognosis. We demonstrated that Ch&t#iBrin is
associated with GBM aggressive phenotype and it is a new prognostic biomarker predicha@tef survival

in patients.

No conflict of interest
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A8. The influence of aldh inhibitors in endometrial cancer cells
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1Biophysics Institute; Institute for Clinical and Biomedical Research (iCBR) area of Environmental Genetics and Oncobiology
(CIMAGO); Faculty of Medicine, University of Coimbra, Coimbra, Pougmdulty of Pharmacyniversity of Coimbra,

Coimbra, Portugal® CNC.IBILI, University of Coimbra, Coimbra, Portddainecology Service, Coimbra Hospital and
Universitary Centre, Coimbra, PortugaDepartment of Life Sciences, Faculty of Sciences and Technology, Ynofersit

Coimbra, Coimbra, Portugal

Introduction: Endometrial cancer is the most frequent gynecological malignancy in developed countries.
Usually, endometrial carcinomas are diagnosed in early stages with good prognosis but treatment for advanced
and recurrat disease reveal poor outcomes. Cancer stem cells (CSC) are a minor population that have a
determinant role in tumorigenesis, resistance to therapy and metastatic phenotype. Increased expression of
detoxifying enzymes, such as aldehyde dehydrogenase (pirDéancer cells is associated with tumor volume,
recurrent disease, poor prognosis and contributes to drug resistance. ALDH1 expression in endometrial cancer,
was associated with tumorigenesis and chemoresistance. In our previous work, ALDH increasssi@xwas
considered a putative marker of endometrial CSC. Material and methods: Two human endometrial cancer cell
lines, RL92 and ECQ, were submitted to ALDH inhibitors, diethylaminobenzaldehyde (DEAB@&MM, alt

trans retinoic acid (ATRAYI®UM and JQ1 10600nM for 48 hours. Inhibitors cytotoxicity was evaluated
through MTT assay. ALDH expression was evaluated through western blot. To perform sphere formation assay,
cells were cultured in serufitee DMEM F12 medium with or without 100uM DEABRppropriate conditions,

for 5 days. Spheres were supplemented with EGF and bFGF, every two days, at a concentration of 10 ng/mL.
Spheres were photographed and analyzed with Image J software to obtain sphere projection area- Sphere
forming capacity was e@uated. Results and discussion: The presence of ALDH inhibitors does not influence
metabolic activity of endometrial cells. ALDH expression of cells submitted to 50 and 100uM DEAB was lower
comparing with control cells, about 36% and 27%, respectivedlinitnary results of sphere projection area

and sphereforming capacity showed that spheres submitted to DEAB presented smaller dimensions.
Therefore, ALDH inhibition seems to influence the sphere profile. In the future we aim to evaluate the
influence of DEAB in the response to chemotherapy. This work was funded by the FCT (PEst
UID/NEU/04539/2013), FEDERMPETE (FCOMBO0124FEDER28417 and PO®@I1-0145FEDER07440),

Bolsa Liga Portuguesa Contra o Cancro/CIMAGO, CIMAGO project n°® 02/2017 and Sdoietigglesa de
Ginecologia/Bayer.
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A9. The role of CXCRA4 in cancer exosomes biodistribution
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Introduction: Exosomes are central mediators of intercellular communication. Exosomes are extracellular
vesicles that carry proteins, RNA and DNA of the cells of origin, transfer their cargo to other cells and, at some
point, re-educate regient cells. Cancer exosomes have been involved in almost all steps during tumor
progression up to metastasis and therapy resistance. However, the mechanisms underlying the involvement of
cancer exosomes in the metastatic process are not fully understioel. CXCR@XCL12 chemokine axis is one

of the most studied in cancer progression and metastasis. CXCL12 is highly expressed in tissues like lungs, liver,
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and bone marrow. CXCR4/CXCL12 interaction results in increased proliferative, migratory, and invasive
properties of tumor cells. Although expression patterns vary among cancer types, CXCR4 has been implicated in
nearly every major malignancy and plays a prominent role in pancreatic cancer development and progression.
Our work is based on the hypothesis tHaXCR4+ pancreatic cancer exosomes are preferentially retained at
CXCL2-2nriched organs. We demonstrate that pancreatic cancer exosomes have a selective loading of CXCR4
receptor at their surface, which could contribute for a differential distributioncahcer exosomes in vivo.
Ultimately our work will contribute with new insights into the emerging role of exosomes in cancer and to the
understanding of the biological relevance of CXCR4 in pancreatic cancer progression and metastasis.
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A10. Antitumoral effects of diosgenin in prostate cancer cells: insights from cell proliferation, apoptosis, and
metabolism

Figueira M.l.Cardoso H.J., Silvestre S., Socorro, S.
CIC8JBI, Health Sciences Research Cddtigersity of Beira InterioAv. Infante D. Henrique, 62306 Covilha, Portugal.

Introduction: Diosgenin is a phytosteroid from Dioscorea nipponica, which has been reported to have
antitumoral activity in several types of cancer. However, a limited number of studies have investitgate

effects on prostate cancer (PCa). Also, the mechanisms underlying diosgenin activity remain to be fully
elucidated. This work aimed to evaluate the effect of diosgenin in the control of proliferation, apoptosis and
glycolytic metabolism of PCa cellaterial and methods: The nemeoplastic cell line PNT1A and the
neoplastic prostate cell lines LNCaP, DU145 and PC3 were maintained in culture in RPMI 1640 medium under
standard conditions. After 24 h of maintenance in phenol-radd steroid hormone fre medium PNT1A,

LNCaP, DU145, and PC3 cells were stimulated with diosgenin. Cell viability was assessed using MTT assay, and
the 1IC50 was determined through a range of diosgenin concentrations (0 nM, 1 nM, 10 nM, 100 nM, 1 uM, 10
UM and 100 puM). The effeadf diosgenin on cell proliferation, apoptosis, and glycolytic metabolism was
determined through Western Blot, by analysing the expression of target regulators of these biological
processes. The enzymatic activity of caspaseand lactate dehydrogenase wasletermined
spectrophotometrically. Moreover, glucose consumption and lactate production were evaluated using
commercial kits. Results and Discussion: Diosgenin had an IC50 of, approximately, 40 uM in all the PCa cell lines
tested. Besides the observed dease in PCa cell viability, diosgenin showed to increase caS8pastvity,

indicating augmented apoptosis rates, which was underpinned by the altered expression of proliferation and
apoptosis regulators. Diosgenin treatment also changed the glucoseurgmtion and lactate production

profile of PCa cells. Altogether, the results obtained, suggest that diosgenin can be a promising agent to be
tested in PCa therapy alone or in combination.
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Introduction: Gliomas are the most common malignant brain tumors, representing 80% of all malignant
neoplasms. Glioblastoma (GBM), the most frequent glioma type has a dismal progn@)46|nthe World
Health Organization (WHO) classification included for the first time molecular alterations as diagnostic criteria
to define gliomas entities. However, still to identify biomarkers that could be used to define better therapies. In
this conext, PIK3CA mutations have been described as having an important function in several tumors,
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showing a putative therapeutic target. In gliomas, it is not clear in which molecular subgroup of gliomas PIK3CA
mutations are more frequent and its role as a tapeutic biomarker. In present work we aimed to clarify the
clinical importance of PIK3CA mutations in gliomas molecular stratification, prognosis, diagnosis and response
to therapy. Material and Methods: Using a cohort of 500 gliomas, classified accevilingVHO classification

2016, we analyzed PIK3CA mutations on exon 9 and 20 by Sanger sequencing. Until this moment, 218 GBM
samples were analyzed (8 GBM iBidt and 210 GBM ID#t). Results and Discussion: We detected 3.3%
(7/210) PIK3CA mutations in GBDHwt, 5 mutations in exon 20 and 2 in exon 9. In the GBMiidit group

we found 12.50% (1/8) mutations in exon 20 of PIK3CA. Importantly, we found 2 unreported variants in exon
20 of PIK3CA, ¢.3112T>C and ¢.3210A>G. In silico analysis, indicated €34428 putative pathogenic
variant, while, c.3210A>G as a polymorphic variant. Interestingly 86% of mutations detected in PIK3CA gene
had PTEN deletions (6/7), which reinforce the importance PI3K pathway in GBM. Here, we identified, for first
time in GBM,one single nucleotide polymorphism (SNP), rs45455192, located in the intronic region flanking
exon 9 of PIK3CA. We found 17% and 10% in GBMiARHd GBM IDHinut, respectively. The presence of this
polymorphism did not show statistical differences in alesurvival of GBM IDt but these patients showed

a short median survival, 11.2 months comparing with 16.4 months in patients without polymorphism.
Altogether our results suggest that PIK3CA mutations are predominantly associated with GBMiti Bt

group. Currently, we are analyzing the mutational status of PIK3CA in astrocytomas and oligodendrogliomas
molecular subgroups in order to clarify if it is an important player in glioma initiation.

No conflict of interest

Al12. Androgen receptor promotes biter cancer progression
DorotaGE 52NRGR ABNR2OA®IO2T = al NI Littdka&aDd Riok Laiarl yy | 5 dzf A Z& |
Chair of Medical Biochemistry Jagiellonian University Medical College, Krakéw, Poland; ul. Kopersiigd Krakow.

Introduction:Men are at a higher risk of devglimg bladder cancer than women. Although the urinary bladder

is not regarded as an sex organ, it has the potential to respond to androgen signals. The mechanisms
NBalLlyarotsS F2N) 6§KS 3ISYRSNI RATTSNBAIY&atestdsdSon (DHY) dzy Ot St
undergoes a conformational change and translocates to nucleus to elicit transcriptional regulation of target
genes. However androgen/AR signaling can also be activated by interacting with several signaling molecules
and exert its norgenomic furetion. In response to DHT, androgen receptor can activates PI3K, what results in
activation of AKT. Activation of PI3K signaling pathway by AR then may lead to various complex regulatory
circuits such as positive and negative feedback loops. We suggdsffhglay an essential role in bladder
cancer progression in male patients. Studies were carried out on human bladder cancer cell lines: HCV29
(nonmalignant epithelial cells of the urether) and T24 (transitional cancer cells of the urine bladder) from ATCC
Bladder cancer cells were treated for 48 hours with 10nM DHT or not, with replacement after 24 hours.
Expression of cell signaling proteins, was analyzed using Western Blot. Subcellular localization (cytoplasm,
membrane, nuclear and cytoskeleton) of peot were studied using the ProteoExtract Subcellular Proteome
Extraction Kit and Western blot analysis. We showed that DHT treatment significantly increased AR expression
in bladder celline HCV29. We also observed Didddiated activation of AKT/GSKi AAAYyFEAYy3 LI GKg!
play a central role in cancer progression. AKT leads to phosphorylation of the downstream mTOR targets
Ribosomal protein S6 kinase, 70kDa, polypeptide 1 (p70 86e&kih), Eukaryotic translation initiation factor 4E
binding protein 1 (4BP1) and subsequently activates protein synthesis by elF4E factor. Our results also
indicate, that expression of AR correlate with expression of EMT markers. We postulate thatyARupial

role in progression of bladder cancer and might be used as novel potential therapeutic target for treatment of
bladder cancer. This work is supported by a grant from Ministry of Science and Higher Education through
Jagiellonian University Medic@bllege K/ZDS/006459.

No conflict of interest
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A13. 3D cell architecture, a budding partner of extracellular vesicles production

Rocha $2% Carvalho 3% Oliveira P2, Voglstaetter M*, Schvartz B, Thomsen A&7, Walter N°, Khanduri R
4, Sanchez J€, Keller A, Nazarenko 1" & Oliveira G2

1i3S¢ Instituto de Investigacdo e Inovacdo em Saude, Universidade do Porto, Péripgainup Instituto de Patologia e
Imunologia Molecular da Universidade do Porto, Porto, Portdg@BAS Instituto de Ciéncias Biomédicas Abel Salazar,
Universidade do Porto, Porto, Portugélnstitute for Infection Prevention and Hospital Epidemiology, Medical Center
University of Freiburg, Faculty of Medicine, Freiburg, Germamepartment of Huma Protein Sciences, Centre Médical
Universitaire, Geneva, Switzerlaffd)epartment of Radiation Oncology, Medical Centeniversity of Freiburg, Freiburg,
Germany;’ German Cancer Consortium (DKTK), Partner Site Freiburg and German Cancer ReseardbKEeh)te
Heidelberg, Germany 8 Clinical Bioinformatics, Saarland University, University Hospital, Saabruecken, GePmany;
Department Pathology and Oncology, Faculty of Medicine, University of Porto, Portugal.

#Equal contribution of first authors

Introduction: The success of malignant tumours is conditioned by the intercellular communication between
tumour cells and their microenvironment. To study the role of extracellular vesicles (EVs) as shuttles of
information between cells, several in vivo and itror (2D and 3D) models have been proposed, however most

of these studies rely on EV preparations obtained from cells growing in 2D. Unfortunately, 2D cultures poorly
resemble the in vivo context. Knowing that 3D in vitro models mimic better tumour in fesures, we
hypothesized that EVs secreted by 3D cultures recapitulate better the signals involved in tumour intercellular
communication, than EVs secreted by 2D cultures. Material and Methods: We performed a comparative
analysis of biochemical featuresnall RNA and proteomic profiles of EVs secreted by 2D (monolayers) and 3D
(spheroids) cultures of gastric cancer (GC) cells. We first established a 3D in vitro model of GC spheroids for
isolation of EVs and characterized cell organization, polarizatidnvebility by H&E, Ki7, Ecadherin/Mucin

1 and AnV/PI staining. EVs were isolated from conditioned media of 2D and 3D cultures by differential
ultracentrifugation and characterized by TEM, NTA and Imaging Flow Cytometry. Their small RNA and
proteomic pofiles were analyzed by NGS andMS&/MS, and validated by gFPICR and WB, respectively.
Omics data were integrated using bioinformatics tools. Results and Discussion: Our 3D cultures recapitulated
the histological properties of tumours and cell polariaat often observed in vivo, and were more efficient in
producing EVs than 2D cultures. From all small RNAs detected in EVs secreted by 2D and 3D cultures,
microRNAs were the most abundant and each culture condition displayed a specific microRNA sighature.
proteomic profile of EVs collected from 2D and 3D cultures was distinct, and a significant downregulation of
the ARF@ssociated signalling proteins was observed in 3D. Integrative network analysis of microRNA and
protein data showed an overall upregtion of microRNAs and downregulation of proteins in 3D revealing a
dynamic ceregulation in response to cellular architecture. Our study evidences a novel in vitro method to
obtain EV preparations, which is more efficient and may be closer to the insetting, comparing to the
currently available options. Moreover, our work suggests that spatial cell organization influences the
biogenesis and cargo of EVs, thus strengthening the biological relevance of 3D cultures for research on EVs.

No conflict of inerest

A14. Pilot study of mTOR protein kinase inhibitor for melanoma cells proliferation and cell cycle.

| A 2 OV/hdrzbitka 3, Gil DY, Zarzycka M, Dudzik P: Wierzbicki K, Laidler P.

1 Chair of Medical Biochemistry Jagiellonian University Medical College, Krakéw, Poland; ul. Kopernka4 Krakow,
Poland; 2Department of Cardiovascular Surgemnd Transplantology, Jagiellonian University, Medical College, John Paul Il
Hospital in Krakéw, Poland.

Introduction: Malignant melanoma is a disease with a high mortality rate due to rapid metastasis.
Understanding melanoma signaling networks is theid&sr molecular targeted therapy. Identification and
pharmacological targeting of the correct network can lead to important clinical results. Material and Methods:

30



e ASPIC

In this study we investigated the role of protein kinase inhibitors in cell proliferaiging the BrdU ELISA test

after 4872h and signaling pathway in human melanoma cells. We studied the effect of protein kinase:-PI3K, B
Raf, ERK1/2 and in human melanoma cells: WM793(VGP) and metastatic Lu1205(lung). Results and Discussion:
Treatment of mednoma cell with protein kinase inhibitors led to significantly decreased cell proliferation. The
most inhibition was noticed in case of applications a combination of MTOR inhibeesolimus with PI3K

kinase inhibitor-LY294002 which were reduced celoliferation by: 62%. The use of a combination of
inhibitors Everolimus and LY294002 gave noticeable effects on the level of cyclin D3, CDK6 kinase to about
80%. In contrast, the use of combinations of inhibitors U126 and LY294002 caused a similar dacitease

level of cyclin D1 and CDK4 kinase proteins. The level of the proteins of the cell cycle inhibitors increased upon
application of each of the tested protein kinases inhibitors but the greatest increase observed following the use
of mTOR inhibitorsRapamycin and Everolimus about 70%, and -G&BX® about 60%. In the present study on

the effects of protein kinase inhibitors on the process of cell proliferation and cell cycle in melanoma cells, the
most promising results were obtained with the combimatiof an inhibitor of the mTOR pathwalgverolimus

with B-RAF kinase inhibitor GEI879 and Everolimus with inhibitor of ERK1 / 2 kinakH6. This work was
supported by a grant from Ministry of Science and Higher Education through Jagiellonian UniMedital

College K/ZDS/006458.
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A15. Generation of CRISPR Gas&diated MSLN knockout ovarian cancer cell lines.
Coelho R", Ricardo 3°, Amaral AR, Huang Yt, HeinzelmansSchwarz V C, David®, Jacob E

a Differentiaton and Cancer Group, IPATIMUP/i3S, Institute of Molecular Pathology and Immunology of the University of
Porto/Institute for Research and Innovation in Health of University of Porto, Porto, PoktBEd#lP, Faculty of Medicine of
University of Porto, PorfoPortugal ;¢ Gynecological Cancer Center and Ovarian Cancer Research, Department of
Biomedicine, University Hospital Basel and University of Basel, Basel, SwitzéralydpOncology, Ovarian Cancer
Research, Department of Biomedicine, University ltddpasel and University of Basel, Basel, Switzerland.

Introduction: Mesothelin (MSLN) is a glycosylphosphatidylinositathored celsurface glycoprotein present

on normal mesothelial cells and overexpressed in several human cancers, including ovacan dde

biological function of MSLN as well as its role in cancer is still unclear. The limited MSLN expression in normal
tissues and high expression in ovarian cancer makes it an attractive candidate for study. Based on The Cancer
Genome Atlas, elevateMSLN expression is associated with poor overall and early reldigse survival.

Additionally, our preliminary data indicate that MSLN is involved in invasion and peritoneal metastization upon

stable downregulation in ovarian cancer cells. Here, we distadd an experimental model using CRIERR9

and lentiviratbased rescue for studying MSLN in ovarian cancer peritoneal carcinomatosis in more detail.
Methods: We utilized a paired sgRNAs approach targeting the MBtdting gene locus following PG&sel

identification of Cas9 activity and homozygous knockout clones. Designed and aligned oligos were cloned into
pSpCas9 (BBRAGFP. After Casfictivity test in HEK293T cells active constructs were transiently transfected

into MSLN positive ovarian canceeliclines following 72h incubation and GFP+ cell sorting, either for
enrichment or single cell sorting into 9¢ell plates. Homozygous knockout clones were identified on genomic

DNA by genotyping PCR and validated by DNA sequencing and Western bloto\&6leredd the open reading

FNFYS 2F af{[b Ayd2 LI fGN}I F2N 60AOA&AGNRYAO SELINB&&aArAzZY
Stable EGFP+ cell lines were validated by flow cytometry and Western blot. Resultsiciféty9test in

HEK293T cellSrg St f SR SELISOGSR o0FlyR &A1 S F2NJ 6AfR(G&LIS 6mMmMoyod
lower transfection efficiency (<15%), sgRNAs delivered to ovarian cancer cell lines OVCAR3, OVCARS revealed
Casactivity. Following single cell sortingwe ide@ifR K2 Y21 @32dza pa{[ b Ot 2y Sa Fdz f
NBEaOdzSR o6& fSYGAGANIf GNIyaRdzOOGA2Y Ay pa{[b OSffta akK
positive cells). Conclusion: We successfully established MSLN knockout and rescued ovaeianetialittes.

Established cell lines represent optimal tools allowingleépth analysis of the metastatic function of MLSN in

vitro and in vivo in ovarian cancer, the fifth leading cause of cancer death in women usually characterized by an
extensive peribneal carcinomatosis.

No conflict of interest
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A16. Identification and Isolation of Prostate Cancer Stem Cells

MarquesMagalhdes A, Graga }2 Pereira B, Godinho ME, Vieira de Castro 3.5 Cerqueira MT.%, Reis RE.
6, Costa BM:5, HenriqueRY"8 Jerénimo C.8

1 Cancer Biology & Epigenetics GrauResearch Center ((FIOP), Portuguese Oncology Institute of Porto (IPO Porto), Porto,
Portugal;2 Escola Superior de Saude, Instituto Politécnico do Porto, Rua Dr. Anténio Bernardinodie AbOeid420@79

Porto, Portugal? Department of Immunology, Portuguese Oncology Institute of Porto, Porto, Portugt;and Health
Sciences Research Institute (ICVS), School of Medicine, Campus de Gualtar, University of Minho, Braga|®drtugal;, Q a
- PT Government Associate Laboratory, Braga/Guimardes, Campus de Gualtar, University of Minho, Braga,’RBtsigal;
Research Group Biomaterials, Biodegradables and Biomimetics, University of Minho, Caldas das Taijrasraes,
Portugal;” Depatment of Pathology, Portuguese Oncology Institute of Porto, Porto, PorttiBalpartment of Pathology

and Molecular Immunology, Institute of Biomedical Sciences Abel Saldrarersity of Porto (ICBAS), Porto, Portugal.

Introduction: Prostate cance(PCa) is one of the most common malignancies in men worldwide and a leading

cause ofcanceNB f I G SR Y2NIFtAdGed t/ I Qa LKSy208LAOIE | yR Fdzy
the presence of PCa stem cells (PCSCs) mingled with tumor bulk. P&&Cbkebn linked with high
tumorigenicity and considered the driving force underlying progression, invasion and therapy resistance.
Despite the great efforts to isolate and characterize PCSCs, a consensual and effective methodological
approach is still lagkg. Thus, the main goal of this study was to identify and isolate the potential PCSC

L2 Lzt F GA2Yy Ay t/ 1 OStft ftAySa-O&Kix¢3a auMABEOSRNTFRNESBEE It
and ALDH activity. Materials and Methods: Five human PCéined (LNCaP, VCaP, 22Rv1, DU145 at8) PC

were grown in adequate cell media. The percentage of intrinsic autofluorescent phenotype was assessed by

firstly exposing the cells to riboflavin for cell population enrichment followed by flow cytometry asialysi

LI ySt 20B8td& G5 Ny SNAZ AyOftdzZRAYy3I /5HnE /5ndpo6X /5nd | yF
Additionally, ALDH activity was measured using ALDEFLUORTM Kit. PCSCs populations were separated from the
tumor bulk cells by cell sorting and BPCR was performed to assess mMRNA levels of-adinassociated

genes. Results and Discussion: Overall, PCa cell lines revealed a homogeneous expression of all surface markers
and no specific populations could be discriminated by flow cytometry. Howausgher staining intensity and

transcript levels were found in more aggressive PCa cell lines, suggesting that their abundance in PCa cells is
associated with malignant phenotype. Transcript levels of two pluripotesspciated genes, SOX2 and

POUSF1, we also increased on these cells. Interestingly, a small population of putative CSCs was identified in

VCaP and RE cells by intrinsic intracellular autofluorescent assay. Nevertheless, algtemhenotype was

only displayed by VCaP, which displayedhh{@D49, SOX2 and POU5F1 mRNA levels, and lower CD24
expression in fluo+ cells compared with flu&urprisingly, 22Rv1 (negative control) also presented increased
expression levels of the same markers. We are currently performing the final assays origd®@&8Cs isolated

by ALDH activity.

No conflict of interest

A17. Oncostatin M Induces Increased Invasiveness and Angiogenesis in Hepatic Cancer Cells thiogw h
related release of VEGK

Cannito S, Foglia B!, Turato C?, Di Maira G2, Napione L%% Alvaro M*5, Bussolino B:5 Pontisso P,
Marra F3, Parola M!
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Introduction: Oncostatin M (OSM), a pleiotropic cytokine belonging to the interlegkitl-6) family, can
modulate hypoxiadependent liver processes (development, regeneration and angiogenesis), contributing to
chronic liver disease progression and hepatocellular carcinoma (HCC) development. Recently, hypoxia, as an
independent signal operating through hypoxialucible factors (HIFs), has been shown to induce epithelial
mesenchymal transition (EMT) in cancer cafisluding HepG2 cells. In this connection, @®Mted signaling
pathway has been reportedto g 3dzf  §S |1 LCmh YR &a6AG0OK 2y 9ac¢ LINE INJ
vivo and in vitro, the relationships between OSM, expression of vascular endbtreleth factor A (VEGK),

and increased invasiveness. Materials and Methods. EMT, invasiveness, angiogenesis and signal transduction
pathways were analysed by integrating morphological, molecular and cell biology techniques in the following
experimentalmodels: a) cohort of HCC patients b) HepG2 cells exposed to human recombinant OSM (hrOSM)
or stably transfected in order to overexpress human OSM (H/OSM) or empty vector; ¢) murine xenograft.
Results and Discussion. 1) Oncostatin M can induce EMT in matitra models (HepG2 cells exposed to
human recombinant OSM or H/OSM) and stimulate invasiveness through VEGF release in culture medium and
VEGFHependent activation of F3K, ERK1/2, and p38MAPK signalling pathways; the use of specific
pharmacological inibitors against PBK, ERK1/2, p38MAPK signaling pathways as well as the use of
neutralizing antibody raised against BIRVEGF receptor type 2) or of a specific inhibitor oflFtksults in
decrease of invasiveness induced by conditioned medium cotlelojeHepG2 cells treated with hrOSM for
48hrs; 2) xenograft experiment shows an gmbliferative effects of Oncostatin M, confirmed also in vitro
(BrdU assay and cell cycle analysis); 3) oncostatin M seems to promote angiogenesis throudgp&siant
production of VEGF; 4) the highest levels of OSM transcripts correlate in HCC specimens with the highest rate
of early tumor recurrence.

No conflict of interest
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A19. Profiling the alternative splicing latscape of senescent cells

Ascensadrerreira M., BarbosaViorais NL?

1Instituto de Medicina Molecular Jodo Lobo Antunes, Faculdade de Medicina da Universidade de LiBboi@s8er Egas
Moniz, 1649028 Lisboa, Portugal.

Introduction: Cellular senescee, defined by an irreversible cell cycle arrest in response to potentially
oncogenic stimuli, has been described as a protective mechanism in tumourigenesis and a therapeutic target in
cancer. The senescenassociated secretory phenotype (SASP) is airglammatory response by senescent

cells involving the release of cytokines, chemokines, growth factors and proteases that, in a cancer progression
context, may be beneficial by the elimination of senescent cells or deleterious when triggering angisgenesi
cell proliferation and epitheliaio-mesenchymal transition. Despite senescence's importance in cancer and the
suggested role of alternative splicing in its regulation, the transcriptional heterogeneity of senescent cells has,
to our knowledge, been eghsively characterised only at the gene expression level. Materials and Methods.
Nextgeneration sequencing of RNA (RBEY) allows alternative splicing quantification with unprecedented
precision. The inclusion level of an exon is commonly quantifiedshyercentsplicedin (PSI) value, i.e. the
proportion of RNAseq reads providing evidence supporting its inclusion. However, a PSI ratio does not
incorporate information about the number of reads used in the quantification of the cognate alternative
splidng event, directly proportional to the precision of its estimate. Beta distributions can be exploited in
modelling inclusion levels, using reads supporting exon inclusion and exclusion as surrogates of the
distribution's shape parameters. We employed angutational pipeline, based on fitted beta distributions, to
accurately quantify and compare alternative splicing across different types of senescent cells, relying both on
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public and irhouse RNAeq datasets. Results and Discussion. Our analyses rejidugentified, at a
transcriptomewide level, the alternative splicing changes specifically related with replicative and different
types of induced senescence in multiple types of cells. For instancendeed senescence appears to
associate with alteations in the splicing of genes involved in the secretory pathway and intracellular
trafficking. Differential splicing analyses based on beta distribution modelling contribute to elucidate the
specific alternative splicing signatures of different typessefescent cells, providing insights for targeting
senescence in cancer therapies.

No conflict of interest

A20. The human Golgi antipoptotic protein induces cancer cell invasion by an H2@#bendent mechanism

Almeida N}, Carrara & Fernandes A Parsas ME, Smith GI2, Saraiva N
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Introduction: The severity of most cancer types is frequently related to their ability to spread and invade to
other parts of the organism. The pharnwdagical approaches for oncological diseases rely mainly in anti
proliferative drugs and only few and poorly effective strategies are available to control cancer spread.
Therefore, it is essential to understand the mechanisms involved in cancer cell sorédaat new and effective
therapeutic strategies can be developed. Human GAAP is a novel highly conserved Golgi cation channel that
modulates Ca2+ fluxes from the intracellular stores, inhibits apoptosis and increases cell motility via store
operated Ca2+inducedcalpain2 activation and focal adhesions turnover. Bioinformatics analyses suggest a link
between dysregulation of hGAAP expression at the mRNA level and several human cancers. Significant
upregulation of hGAAP has been detected in brain, lungadirand prostate tumours. This work aims at
exploring the role of the human Golgi amgpoptotic protein (h\GAAP) on cell and invasion. Materials and
Methods, Results and Discussion: Unpublished data indicate that hGAAP overexpressiorD8 délls
increa®s in vitro (~80%) and in vivo (~80%) cell invasion measured by a matréget! transwell and in vivo

mouse invasion assays, respectively. Overexpression of hGAAP induces the extracellular proteolytic
degradation of fluorescent gelatine and increases MBut not MMP9 activity detected by a gelatine
zymography. The overall intracellular levels of reactive oxygen species (ROS) (CellROX), as well of H202
specifically (HyPerRed), are significantly higher in cells overexpressing hGAAP. Conversely, théAAP of

using siRNA results in a reduction of cell invasion, while overexpression of an hGAAP null mutant has no effect
on cell invasion, proteolytic degradation or ROS levels. The reduction of both H@R&Ed in vitro cell
invasion and extracellular preblytic degradation upon catalase treatment indicates that H202 plays a role in
this mechanism. Although intimately associated, the mechanisms related to Ca2+ and ROS signalling involved in
tumour cell migration/invasion are still not clear. A deeper urs@nding of hGAAP roles in cell biology might
contribute to dissect this complex interplay and to provide new cancer biomarkers and/or druggable targets to
be explored for antimetastization therapeutic strategies.

No conflict of interest

A21. CELF2 at¢hcore of a prognostic alternative splicing signature in colorectal cancer
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Introductiont Colorectal carcinoma (CRC) is a common malignancy, being the fourth cause ofrekatedr

deaths worldwide. Dysregulation of alternative splicing (AS) is a molecular hallmark of cancer, having been
associated wh initiation and development of CRC. However, the global patterns of dysregulation of AS and its
association to prognosis in CRC remain largely unexplored. Materials and Methods: Clinically annotated tumour
transcriptomes from The Cancer Genome Atlas (C@%e analysed in order to identify AS events with
prognostic value in CRC. DNA methylation patterns in their vicinity were explored using TCGA methylation
array data. A local CRC patient sample cohort and CRC cell lines were used in the experintattahwafithe
TCGAderived AS prognostic signatures. Results and Discussion: We revealed a novel gene expression
independent AS signature, with prognostic value additional to that assigned to pathological stage and age,
dominated by three AS events in tmeRNA complement of CELF2, a gene encoding fortRidig proteins

and reportedly an onceuppressor in CRC. Those events relate to the expression of three isoforms with
alternative promoter usage and potentially distinct sodllular localization and futions in RNA processing,
namely AS regulation, mRNA edition and translation inhibition. We corroborated the prognostic value of
alterations in CELF2 isoform expression using clinically annotated CRC samples from the local biobank. Further
analyses in primg tumour-derived and metastasiderived colon cancer cell lines confirmed those alterations

as markers of increased tumour malignancy. Moreover, analyses of CRC TCGA DNA methylation profiles
revealed significant differences in methylation in the viciniy the three prognostic AS events in CELF2
associated with expression levels of the involved isoforms in matched patients. Our analyses suggest that a
switch in the relative expression of CELF2 isoforms associates with prognosis in CRC. That switcesdaminat
gene expressioindependent AS signature with prognostic value in CRC, representing a novel biomarker
potentially usable in the prospective selection of patients for adjuvant therapy. We hypothesize that
modifications in the dynamic balance betweenctear and cytoplasmic activities is the functional link between

AS and the CELF2 prognostic value. This may be explained, at least in part, by local epigenetic alterations, given
the observed changes in promoter methylation patterns in tumour samples fpatients with poorer
prognosis.
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A22. Dual role of NRARP in Notch and Wnt signaling differentially impa&tslTacute lymphoblastic
leukemia
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Introduction: T-cell acute lymphoblastic leukem{@ALL) is an aggressive hematological malignancy with a poor
prognosis in patients with resistant or relapsed disease. Although NOTCH is a known driw&LLin ifB
inhibition cannot be efficiently achieved with the drugs currently available. We prslji@howed that loss of
mir-181abl blocks NOT@hrduced FALL development partly by depressing the expression of NRARP
(NOTCH regulated ankyrin repeat protein), a negative regulator of NOTCH signaling. These results suggested
that de-regulation of NRARExpression may contribute to the pathogenesis eAlL. Here, we evaluated the

role of NRARP in-ALL. Materials and Methods: mRNA and protein expression were determined by
quantitative PCR and western blot analyses. The functional evaluation of NRARRrfgased in vitro and

vivo upon NRARP overexpression JALL cell lines and in the pBBIl CD4CD8 T-cell line D1, respectively.
Results and discussion: We found NRARP significantly increasedlLin dells as compared to normactdll
precursors, sggesting that NRARP is insufficient to block NOTCH oncogenic signals. To test this hypothesis, we
overexpressed NRARP in humaALL cells. To our surprise, although NRARP overexpression blocks Notch
signaling and delays the proliferation ofALL cellshat display NOTCHHctivating mutations it promotes the
expansion of NOTCHAT TFALL cells. NRARP is known to stabilize LEF1, thereby contributing to Wnt signaling
pathway activation. We found that NRARP overexpression elegulates Wnt signaling in NOTCiutated

T-ALL cells whereas in NOTGNT cells it potentiates Wnt signaling. Together these results suggested that
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NRARP plays a dual role iPADL pathogenesis, regulating both Notch and Wnt pathways, with opposite
functional effects depending on NOTCHutational status and signaling levels. Consistent with this
hypothesis, mice transplanted with D1 cells-e@ressing NOTCH1 and NRARP developed leukemia
significantly later than mice transplanted with DIOTCH1 cells. Importantly, mice transplanted viith cells
overexpressing NRARP alone developed leukemia with similar kinetics to those transplanted-NiDTDH1
cells. Importantly, we validated this dual role of NRARP in human primAbyt Tells. Our findings establish a
new paradigm in what regardbe outcomes of the crosstalk between Notch and Wnt signaling pathways in T
ALL, with important therapeutic implications.
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Topic B
CANCER GENOMICSEHMNETICS AND GENOMIERBILITY

B1. Human epidermal growth factor receptor 2 in breast cancer: premilary study at Centro Hospitalar de
Trasos-Montes e Alto Douro

Rocha M, Souto M2, Botelho P2, Arantes R2, Martins M., Moutinho O% Teira AL, Pinto Leite, R.
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Real, Portugal® Geneics Counsultation, Centro Hospitalar de To&dMontes e Alto Douro, Vila Real, Portugalyomen
and Child Department, Centro Hospitalar de TogtMontes e Alto Douro, Vila Real, Portugal.

Introduction: The human epidermal growth factor receptor 2 (HERBRys an important role in the
development of breast cancer and its accurate testing is extremely important. The amplification and/or protein
overexpression of HER2, found in 20% of newly diagnosed breast cancers, is associated with a more aggressive
clinical course and decreased survival time compared with tumors with normal levels of HER2. Material and
Methods: Between August 2016 and March 2018, 65 patients with breast cancer were HER2 evaluated in the
Centro Hospitalar Trass-Montes e Alto Douro. Fluescence in situ Hybridization (FISH) technique in formalin
fixed paraffirembedded cancer tissue specimens was applied to determine the HER2 status. FISH was
performed using Zytovision dubINR 6 S F OO2NRAyYy 3 G2 GKS YU ydzF bpdfiedzNBE N &
patients with positive or equivocal HER2 were selected. Demographics, oncologic staging atetnfong
outcomes were reviewed. Results and Discussion: From a population of 65 patients, 12 presented HER2
amplified (18,5%), 4 patients were equivocat I dER gene amplification (6,2%) and 49 patients (75,4%)
presented a negative result. All patients were female with median age of 61 years (Confidence Interval (CI)
95%, 53,947,96). Concerning tumour stage, 56,3% were stage |, 31,3% stage Il and 18&W.skaom the

16 patients analysed, only 1 patient was hormonal receptor negative and 81,3% had Ki67 determination above
20%. 11 patients were submitted to surgery and 5 patients are under evaluation. 9 patients realized treatment
with anti-HERZ2, with radian time on treatment of 234,9 days (Cl 95%, 13882,58). The median of followp

was 306 days (Cl 95%, 184&18,02), all patients were alive at the end of folloyw and 9 patients without
evidence of disease. Conclusion: Despite the reduced numbeases studied, the HER2 amplified by FISH
incidence in our sample (24%) is accordingly to the literature. The treatment withH&RR target therapy has
shown impact in the overall survival of these patients. The accuracy of HER2 status determinatioeeha
essential for personalized cancer treatment, decreasing recurrence rates and improving survival.
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B2. Uncovering the role of alternative splicing in Breast Cancer susceptibility

Machado J*?3 Magno R?2, Xavier J. M*23 and Maia A.T>23

1 Department of Biomedical Sciences and Medicine (DCBM), University of Algarve, Campus de Gambelas, Fard, Portugal;
The Functional Genomics of Cancer Laboratory, Centre for Biomedical Research (CBMR), University of Algende Camp
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Introduction: Recent genomavide association studies (GWAS) have revealed the association of single
nucleotide polymorphisms (SNPwith breast cancer risk, although they fail to pinpoint the underlying
biological mechanism for risk. Interestingly, most #aslsociated SNP loci are located in fumaling regions,
suggesting possible regulatory roles, such as altering the bindingrédription or splicing factors, as well as
miRNAs. There has been a bias in the functional characterisation of GWAS loci towards the effect of regulatory
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SNPs on transcription factor binding. Our aim is to determine the extent of the contribution of rSNPs
influencing splicing among known breast cancer susceptibility loci. Material and Methods: We are screening
GWAS variants for association with alternative splicing isoforms using bioinformatics tools such as sQTLseekR,
on RNAseq expression data from noriand tumoural breast samples, available from GTEx and TCGA
projects, respectively. Our initial optimization of analyses has been carried on simulated data. We will
posteriorly perform an irvitro validation of the best candidates identified. Results amstission: Currently,

we are performing statistical associations between genetic variations and splicing isoforms expression to find
SNPgene pairs associated with splicing isoforms levels. Our work will reveal the extent to which alternative
splicing plag a role in breast cancer susceptibility, further contributing to the understanding of the biology
behind this deadly disease.
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B3. Revealing the role of allelspecific mMiRNA regulation in prostate cancer susceptibility

JacintaFemandes A'?3, Xavier J.M*?2 Magno R??3, Jer6nimo C*®and Maia A.T>23

1 Department of Biomedical Sciences and Medicine (DCBM), University of Algarve, Campus de Gambelas, Far@, Portugal;
The Functional Genomics of Cancer Laboratory, Cétf@iomedical Research (CBMR), University of Algarve, Campus de
Gambelas, Faro, PortugalAlgarve Biomedical Center (ABC), University of Algarve, Campus de Gambelas, Faro, Portugal;
Cancer Biology and Epigenetics Group, IPO Porto Research CelR@R)CIPortuguese Oncology Institute of Porto (IPO
Porto), Research CenteAB 3, Porto, Portugaf, Department of Pathology and Molecular Immunology, Institute of
Biomedical Sciences Abel SalazZaniversity of Porto (ICBAS?), Porto, Portugal.

Introdudion: Prostate cancer (PCa) has saw its number ofrlekvvariants increasing dramatically in the last 10
years via genomavide association studies (GWAS). However, the vast majority lie ircoding regions,
making it difficult to uncover the underlyingiolecular mechanisms. Increasing evidence supports a cis
regulatory role for most of the riskssociated SNPs, with the few functional studies carried in cancer GWAS loci
mainly investigating the role of putative causal variants in altering transcrifiotor binding. Nevertheless,

other cisregulatory mechanisms, such as microRNA (miRNA) regulation, have been mostly overlooked. In the
context of miRNA regulation, SNP alleles can either create or destroy target sites if located at the seed region
of miRMs or the target sequence of regulated genes, or regulate the levels of expression of the miRNAs
themselves. Materials and Methods: We have previously developed a bioinformatic analysis pipeline for
predicting allelespecific miRNA binding to cancer riskiants. Here, we selected the 2haplotype tagging

SNPs identified in PCa GWAS and queried their proxies in high linkage disequilibrium. These were then filtered
based on location in either miRNA genes and/or miRNA target genes. Selected SNPs wersetrad swith

the TargetScan miRNArget-prediction algorithm, here adapted to analyse the impact of genetic variation on
miRNA binding. Finally, results will be filtered for miRNAs with evidence of expression in prostate tissue and
ranked according to prgous evidence of cis expression quantitative trait loci-¢€9L), a proxy for eis
NB3IdzA | GA2yd wS&adz Ga yR 5Aa0dzaaAz2yyY CNRY Gdodng{ bt &
genes, 25 were predicted to change the miRINRNA binding stabiji in 13 genes, having three of these SNPs
been previously identified as e#&QTL. One of them, rs1058205 in KLK3, was already functionally validated to
cause allelespecific binding of hsmiR31625p in another study, validating our approach. Interesiyngve

also identified one variant mapping to a miRNA gene and we are currently adapting TargetScan to evaluate
how this variant might be affecting the miRNA target genes. We believe our method (which includes crossing
with ciseQTL mapping in normal tissuprovides a new opportunity to quickly and systematically explore the
role of miRNA cisegulation in the risk loci identified not only for PCa, but for multiple common cancers.

No conflict of interest
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B4.A complex karyotype in aBell chronic lymplocytic leukemia patient

Mesquita B *, Souto M, Botelho R, Valenca G, Costa M!, Carvalho Al, Guerra M}, Cunha M!, Moutinho
0.1, Pinto Leite R!

1 Centro Hospitalar Trass-Montes e Alto Douro, Vila Real, Portugdljniversidade de Tré9sMontes e Alto Douro, Vila
Real, Portugal.

Introduction: B-cell chronic lymphocytic leukemia-.L) accounts for 95% of all cases of CLL and is the most
prevalent form of leukemia in adult individuals in the Western World, especially affecting the eldadgic@l

and molecular cytogenetic analysis plays a very important role in the study of this pathology, since the
detection of specific chromosomal alterations has prognostic and therapeutic implications. The anomalies
associated with BCLL are trisomy ofdhromosome 12 and deletions in loci located on chromosomes 6g21,
13914, 11922323 and 17p13. These anomalies are present in almost 80% of the cases. Material and methods:
The authors present a case of a-y€ar old women diagnosed with-GLL and slight cagive demency. She
presented in 2017 with an history of axillar and retro auricular adenopathies with a cyclic growth of 5 months,
stable lymphocytosis of 9080U/L without anemia or thrombocytopenia, elevated LDH 368U/L and multiple
large adenopathies atlgysical exam (bilateral axillar and right inguinal with 5¢cm, bilateral supraclavicular).
After 1 month she presented progressive enlargement of submandibular adenopathy, night sweets and
increase of LDH. The cervical FNA cytology revealed a prolymphteytiformation of CLL. She started
chemotherapy with Chlorambucil + Prednisone but by appearance of new masses we changed to R
Bendamustine. At the moment she has fulfilled 5 cycles with good response and normalization of LDH.
Cytogenetic analysis was penfned before treatment. Cultures with 1-@tetradecanoylphorboll3-acetate

(TPA) and with Cp@ligonucleotide DSP30 (DSP30)/Interleukin 22]llwere performed according to the
laboratory protocols. Cytogenetic analysis followed the standard cytogengtielines. Results and discussion:

A complex karyotype was detected involving two abnormal cell lines: one with a translocation between the
long arms of chromosomes 6 and 10 and a deletion of the short arm of chromosome 9 (10 metaphases), and
the other with the same rearrangement plus a derivative of chromosome 1 with extra material on the long arm
and a translocation involving chromosomes 7, 12 and 22 (2 metaphases).The detection of a complex karyotype
is important to the prognostic and have therapeuticplwations for the patient. Deletion of 6q is associated

with the acceleration to PLL, a more aggressive stage of CLL. In our patient we detected a rearrangement
between chromosomes 6 and 10 with possible disruption/loss of &2Zompatible with the priymphocytic
transformation observed.
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B5. APOC2 epimutation predicts a favorable prognosis in Acute Myeloid Leukemia

Fernandes M.F?%3 Ramalhete S.%%* CasteleBranco B2

1 Center for Biomedical Research, Universitylgae, Faro, Portugaf, Algarve Biomedical Center, Algarve Hospital and
University Centre, Portugal;School of Health, University of Algarve, Faro, PortugRlegenerative Medicine Program,
Department of Biomedical Sciences and Medicine, Universitigafve, Faro, Portugal.

Introduction: Acute myeloid leukemia (AML) is a highly heterogeneous hematological cancer characterized by a
combination of genetic and epigenetic alterations. AML genomes present fewer mutations than other cancer
types and multipe studies reporting mutations affecting epigenetic modulators and the prognostic value of
methylation signatures have been recently published. Notwithstanding the recent developments, the main
predictor of outcome remains AML cytogenetic karyotype refingd the identification of some gene
mutations. Accordingly patients can be stratified into favorable and poor prognostic risk groups that
effectively benefit from adapted treatment strategies. The remaining 50% of patients belong to a
heterogeneous interradiate-risk group for which clinical decisionaking and outcome needs improvement.
APOCzncoded protein is involved in the lipid metabolism. It has been proposed as a potential biomarker
detectable on serum of cancer patients but APOC2 epimutationstartagnostic value in AML were never
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reported. In this context, our goal was to identify DNA methylation prognostic biomarkers in AML to improve
patient risk stratification. Materials and Methods: APOC2 gene expression bgd&Nahd methylation by 450k

array were assessed in the LAML cohort (n=200) from The Cancer Genome Atlas (TCGA). Patients in the LAML
cohort were stratified into a favorable, intermediate or poor risk group by TCGA. Results and Discussion: The
APOC?2 gene was found to be differentiaypressed in the three AML prognostic risk groups, being more
expressed in the favorable group. Conversely, APOC2 was hypomethylated in the favorable risk group
adZa3SadAy3 GKIFIG RSYSOKetlrdAz2y 2F ¢{{Hnn | yoR ThisQ! ¢wx
hypothesis was corroborated by a negative correlation between APOC2 methylation and expression. In the
intermediate group, both methylation and expression were more heterogeneous. Importantly, the overall
survival of AML patients with APOC2 hympethylation was significantly worse when compared with AML
patients with a lower degree of methylation. In conclusion, these results demonstrate that the APOC2
methylation status can help predict the survival of AML patients and improve clinical dewialong. Future

studies will focus on a possible role for APOC2 in AML pathogenesis and further assess the utility of APOC2
methylation as a prognostic biomarker and its use as a target for new therapies.
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B6.Germline variants in DM repair genes may underlie increased susceptibility for familial roedullary
thyroid carcinoma

Marques 1.J4 Saramago Al, Moura M.M. 1, Pojo M., Cabrera R?, Santos C%, Henrique R”€, Teixeira
M.R 88 Leite V1% Cavaco B.M

1 Unidede de Investigagdo em Patobiologia Molecular (UIPMBervico de Endocrinologia aRdServico de Anatomia
Patolégica, Instituto Portugués de Oncologia de Lisboa Francisco Gentil E.P.E., Lisboa, PGengal;de Estudos de
Doengas Croénicas (CEDOG)DVA Medical School/Faculdade de Ciéncias Médicas, Universidade NOVA de Lisboa, Lisboa,
Portugal;® Servico de Genética afidervico de Anatomia Patolédgica, Instituto Portugués de Oncologia do Porto Francisco
Gentil E.P.E., Porto, PortugaDepartamentode Patologia e Imunologia Molecular, Instituto de Ciéncias Biomédicas Abel
Salazar, Universidade do Porto, Porto, Portugal.

Introduction: The great majority of thyroid carcinomas derive from the thyroid follicular cells and are
RSaA3Iyl ( SNedulla® GIK2WRAR / F NOAYy2YlI &aé o6bac¢/vd bac¢c/ YI &
designated as FNMTC (Familial Mdedullary Thyroid Carcinoma). In FNMTC families, patients frequently have
thyroid cancer together with benign lesions (e.g., multinodular goitethofigh some susceptibility genes for

FNMTC have already been identified (e.g., NKX2.2, FOXE1l and DICER1), these are mutated only in a small
number of families. Therefore, the genetic basis of FNMTC remains largely unknown. Germline truncating
mutations inDNA repair related genes (BRCA1, BRCA2, ATM, CHEK2 and MSH6) have been recently reported in
cases with thyroid cancer, suggesting a role for these genes in FNMTC aetiology. Thus, the aim of this work was
to analyse genes encoding proteins involved in D&air, in 48 families with FNMTC. Materials and methods:

We selected 48 families with FNMTC of our cohort and searched for germline mutations through next
generation sequencing (NGS) analysis, using the TruSight Cancer Kit (lllumina). This methodaolediieallo
simultaneous analysis of 94 genes associated with cancer predisposition. NGS analysis was performed on
leukocyte DNA from the probands of these families. The Illumina VariantStudio software was used for variant
annotation. Genetic variants with alee frequency lower than 1% were selected, and to refine the
bioinformatics analysis, their pathogenic potential was evaluated in silico (softwares SIFT, PolyPhen and
MutationTaster). Results and discussion: In silico analysis of NGS data unveiled pytestiredgenic germline

variants, in genes encoding proteins involved in DNA repair (CHEK2, BRIP1, PALB2, ERCC2 and ERCC4), which
segregate with the disease in seven families. However, segregation studies are still ongoing for additional
variants detectedn this cohort. These preliminary results suggest that germline defects in DNA repair systems
appear to be involved in the aetiology of FNMTC. These findings may have impact in the clinical management
of FNMTC patients.

No conflict of interest
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B8. Germiline Mutations in DNA repair genes may contribute to the susceptibility to multiple adenomas in
colon and rectum
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Albuquerque C.

1 Unidade de Investigacdo em Patobiologia Molecular (UIR8grvico de GastrenterologigClinica de Risco Familidr,
Servigo de Anatomia Patoldgie#nstituto Portugués de Oncologia de Lisboa FrandBentil, E.P.E. (IPOLFG, EPE), Lisboa,
Portugal.

Introduction: The number of individuals who develop multiple adenomas in the colon and rectum (MCRA) (10
99) but do not meet the clinical criteria for familial adenomatous polyposis, showing weak or eviamiy

history of colon and rectal cancer (CCR), has increased in the last years. These patients often present an older
age at diagnosis and constitute a clinically heterogeneous group with an increased risk for CRC development.
Analysis of germline mutmns in APC and MUTYH genes is recommended, according to international
guidelines, however, results reported by our and other centers show that APC mutations are raie and
al!¢, 1 IINB AYFNBIdzsSYyld oXuHmEr0d /2YyAARSNAY3I (GKS O2yaidl yl
of DNA repair in this process, together with the known association of some repair genes with hereditary CRC
syndromes (ex: MLH1, MSH2, MUTYH), @halysis of other DNA repair genes becomes relevant. In the
present study, we aimed to identify the molecular cause(s) underlying the susceptibility to the development of
MCRA. Materials and Methods: We included in this study 50 unrelated individualsM@GIRA, without
germline mutations in APC and MUTYH genes. We have analyzed germline mutations in 12 additional genes,
known to be associated with the predisposition to CRC, namely for other CRC hereditary syndromes (MLH1,
MSH2, MSH6, PMS2, EPCAM, PMS1DAMBMPR1A, PTEN, STK11, BUB1B, CHEK2), and in 34 genes encoding
proteins involved in various DNA repair systems, associated with increased cancer risk. Next generation
sequencing was performed using the TruSight Cancer panel in a Miseq platform. Resssibly pathogenic
variants were detected in DNA mismatch repair genes (5/50, 10%)] and in homologous recombination and/or
DNA InterstrandCross Link repair genes (11/50, 22%) among the 50 unrelated MCRA individuals. No possibly or
likely pathogenic mutabns were identified in genes associated to other polyposis syndromes. Conclusion:
Germline defects in DNA repair systems appear to be important for the development of MCRA. Further studies
are needed to confirm this association, which may have implicatifmn the clinical management of these
patients.
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B9. Pancancer analysis of Centrosome Amplification uncovers its association with copy number alterations
and poor clinical outcome

de Almeida B.P, BarbosaMorais N.LL
1nstituto de Medicina Molecular, Faculdade de Medicina, Universidade de Lisboa, Portugal.

Introduction:Centrosome amplification (CA)he presence of more than two centrosomes in a mitotic geéd

a hallmark of cancer cells. Extra centrosomes are the main ns#igle for the generation of multipolar mitosis,

and consequent genomic instability in cancer, and are associated with advanced tumour grade and poor clinical
outcome. However, the molecular role of CA in tumourigenesis and its therapeutic value remaly poo
understood. Materials and Methods: We have estimated relative CA levels across 9,721 tumour and 725
matchednormal samples belonging to 32 cancer types from The Cancer Genome Atlas using CA20, a published
CA signature based on expression levels of 2ag3ociated genes, to investigate its association with different
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tumour cellular and molecular features, as well as with available clinical information. CA20 was also employed
to estimate CA levels in human cancer cell lines, for which both transcriptordidrugsensitivity profiles are
publicly available, to identify compounds that could target cells with such abnormality. Results: We show that
tumour samples have higher CA levels than matehednal ones in all 15 cancer types with both sample types
available. In breast cancer, CA is enriched in tripggative tumours and we find an unprecedented association
with both luminal B and invasive ductal tumours, when compared with luminal A and invasive lobular ones,
respectively. This pacancer analysis ¢ands the previous association between loss of p53 and CA to 10
different cancer types and reveals that CA is associated with higher mutation rate, somatic copy number
alterations (CNA) and intrumour heterogeneity, three genomic instability featuresgéther with lower
stromal and immune cell infiltration. Linear regression modelling uncovers higher CNA and lower stromal cell
infiltration as the main features independently associated with CA. Moreover, higher CA is associated with
worse prognosis in 1tancer types. Finally, correlation with drug activity highlighted some compounds as
potential therapeutic options to selectively target cells with higher CA. Discussion: This work provides the first
pan-cancer landscape of CA, suggesting that CA and GNAoacomitant genomic instability features. Our
analyses show that CA is widely associated with poor clinical outcome in cancer and the candidate compounds
identified herein can inspire the development of novel targeted cancer therapies.
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B10. Uncovering the role of intronic ciggulatory elements in CDH1 gene expression

Matos A2, Mesquita B1?, Oliveira P2, Valente S2, Pinheiro H-?, Carvalho 3?2 Huntsman 3:*5 Ferro
Al2 Oliveira G:26
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Translational and Applied Genomics (CTAG), BC Cancer Agency, Vancouver, British Columbia GeaesidePathology
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Faculty of Medicine of the University of Porto, 4285 Porto, Portugal.
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Introduction: Non-coding DNA regions comprise-oégjulatory elements (CRES) that are essential eles of

cells genetic regulatory networks. As vital regulators of gene transcription, CREs have a profound impact in the
normal gene expression. Hence, genetic variation ofomting CRES in intronic regions within or nearby genes
may explain disease etmgies. In this work, we are studying CDH1, a gene encodaagltterin, which is an
essential protein for celtell adhesion. CDHIl#adherin dysregulation is associated with epithelial
tumorigenesis, gastric cancer and cleft lip without cleft palate. Hmrgts exonic mutations do not explain all
mechanisms that lead to CDH&%sociated disease phenotypes. Thus, this study aims to disclose the potential
role of intronic CREs (iCRES) in the regulation of CDH1 expression and its role in a disease etetzktal
Methods. Preliminary bioinformatic analyses on CDH1 locus mining ENCODE data for regions depicting
epigenetic marks, as histone modifications, and other regulatory elements, as DNase hypersensitive sites and
binding of transcription factors realed two intronic sequences (iCRE 1 and iCRES8) as putatiegulistory
elements. To ascertain functional relevance of CDH1 iCRE1 and iCRES8 elements, we deleted each separately in
a gastric cancer cell line by using CRIGB$®D. We also deleted CDH1 mXa@s positive control. All cell lines
engineered were purified by singtll sorting to generate phenotypic homogeneous cell populations and the
CRISPRas9 deletions were confirmed by sequencing. Loss of function of CDH1 gene was assessed-by Primer
extension assay and gFACR, while-Eadherin expression pattern was determined by Imunocytochemistry and
WesternBlotting. Results and Discussion. We obtained homogeneous clonal cell lines andafiped
deletions in the DNA sequence. The control exon2 homoasly deleted cell line showed total loss of CDH1
mRNA and protein. Heterozygous iICRE1 or iCRES8-@Hd#dd clones presented monoallelic expression
downregulation, overall decreased CDH1 mRNA expression-aadHerin localization impairment. The ovéral
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CDH1 expression phenotypes observed in iCRE1 or iCRE8 edited cells resembissGEiatdd disease
phenotypes. This supports the function of these intronic, fodingsequences as ciggulatory elements of
CDH1/Ecadherin expression with a potentiaviolvement in disease.
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B11. An antisense transcript mediates MALAT1 response in human breast cancer

Carla Pereira Gomés Beatriz Silvd, Kenny Rebeld, Catarina Alve¥ale?, Sérgio Pires Marinht and Bruno
Bernardes de Jesds

1Instituto de Medicina Molecular, Faculdade de Medicina, Universidade de Lisbd@rofessor Egas Moniz, 160928
Lisboa, Portugal.

Introduction: Long norcoding RNAs (IncRNAS) represent a substantial portion of the human transcriptome.
LncRNAs pres¢ a very high celtypeltissue specificity which has turned them good candidates for
therapeutical applications during aging and disease. As example, targeting of MALAT1, a highly conserved
IncRNA originally identified in human cancers, has shown prognissults in several cancers progression. Still,

the regulation and the cancdype specificity of MALAT1 have not been directly addressed. MALAT1 locus is
spanned by an antisense transcript named TALAML1. Here, we demonstrate that TALAML1 regulates MALAT1
levels during tumorigenesis in aggressive breast cancer, uncovering the complexity of MALATL1 regulation. Our
biological characterization of TALAML1 reveals the functional properties of natural antisense transcripts in gene
regulation and cancer aggressiversgand raise new candidates for breast cancer targeting.
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B12. Hist2h2ac regulates epithelial mesenchymal transition in mammary epithelial and breast cancer cells
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Introduction: Histone replacement affects gene expression regulating processes such as proliferation and
differentiation. The histone H2A family is the most diverse including over 1@alelic variants and camical

histone isoforms. Even though there are studies showing severalH2Allgdic variantsaltered in cancer, little

is known about H2A canonical histone isoforms, which were, until recently, assumed to be DNA replication
dependent and functionally redutant. Material and Methods: We used HC11 mammary epithelial cells and
T47D breast cancer cell linesto study the levels of EMT markaxad{terin, betacatenin and Zeld) when
Hist2h2ac was disrupted by shRNAs or emressed. Hist2h2ac mRNA levels wereasured in
undifferentiated HC11 cells with or without 10 ng/mL EGF for 24 h and-§&8 based CD24, CD29 and

CD44 levels. Hist2h2ac expression was also studied using data from the Cancer Genome Atlas (TCGA). Results
and Discussions: Hist2h2ac silegcin HC11 and T47 cells inhibited EGRduced Zehl expression and-E
cadherin dowrregulation. This effect was reverted by Hist2h2aeexpression, indicating that Hist2h2ac is
necessary to allow epidermal growth factimduced Zekl expression and coeguent Ecadherin down
regulation. Hist2zh2ac mRNA was induced by EGF, specifically in the less differentiated CD24+/CD29+/CD44hi
cell subpopulation. Analysis of TCGA dataset showed that HIST2H2AC expression is altered in 17% breast
cancers, being 16.8% tife cases related to gene amplification and/or mRNA upregulation. Conclusion: This is
the first study that identifies a canonical histone isoform, Hist2h2ac, regulating the epitmds#nchymal

process. Acknowledgements: This work was funded by Fundagéo a Ciéncia e Tecnologia (FCT) project
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B13. The IncRNA NORAD correlates with aggressive breast cancer subtypes and confers protection from
chemotherapy
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Introduction: The recently discovered human IncRNA NORAD is induced after DNA damag@&-thepgiient

manner and plays a critical role in the maintenance of genomic stability. NORAD inactivation causes
chromosomal instability and aneuploidy, which contributes to accumulation of genetic abnormalities and
tumorigenesis. However, severe chromosomis-segregations end up with cell death, suggesting that NORAD
may act as an oncogene. p53, guardian of the genome, also plays an important role in response to stress
conditions, inducing cell cycle arrest or apoptosis. In several types of cancer,ngchrdast cancer, which is

the most frequently diagnosed and the second with the highest mortality in women, higher NORAD expression
is correlated with aggressiveness. Still, contradictory results from different studies impeded to unravel NORAD
specific function in tumorigenesis. Here, using different breast cancer cell lines and antisense oligonucleotides
for selective targeting of this INcCRNA, we provide insights into the contribution of NORAD to aggressive breast
cancer dynamics. Materials and methodORAD expression was determined in a set of human epithelial
breast cancer cell lines (MGF MDAMB-231, 436 and 468) in comparison to a aoalignant human
mammary epithelial cell line (MEWA) by RTPCR. Correlation between NORAD expression and auofiv
breast cancer patients was established through Kaplemer Plotter. In order to unravel the role of this
IncRNA, tumorelevant phenotypes were analyzed after its knockdown using LNA GapmeRs and siRNAs, and
after DNA damage induced by doxorubicin, the MDAMB-231 cell line. Cell viability was analyzed by
alamarBlue® reduction assay, cell migration was analyzed by wound healing assay, cell apoptosis and cell cycle
were analyzed by flow cytometry. p53 expression was determined byPRCR and westerplot. Results and
discussion: NORAD expression is upregulated in breast cancer celldBIR2L, 436 and 468), which belong

to the most aggressive subtypes (triplegative and basdike tumors), and is associated with poor prognosis.
Moreover, NORAD kitkdown inhibited proliferation, migration and sensitized the MBRB-231 cell line to
chemotherapy through cell death possibly induced by p53, since its expression levels increase. Therefore,
NORAD may represent a tumor marker for disease diagnosis, patiegnosis or therapy response, and may
represent a therapeutic target in breast cancer.
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B14. Identification of potential miRNAs biomarkers for higjtade prostate cancer by integrated
bioinformatics analysis

Filella X Foj L.
Department of Biochemistry and Molecular Genetics (CIDBBAPS. Hospital Clinic. Barcelona, Catalonia, Spain

Introduction: Several miRNAs have been proposed as biomarkers for prostate cancer (PCa) management. The
increasing number of datasets availabletlie Gene Expression Omnibus database offers a new approach to

identify the miRNAs related to highNJ RS t / F o6 Df Sl a2y &d02NB x TO0O® . A2AYT
with some criteria to hierarchize trials to later validate in vitro the predictethoeks and discover novel
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biomarkers. The aim of our study was to suggest a miRNAs profile with utility in PCa detection and prognosis
using bioinformatics tools. Material and Method: Three mMRNA datasets (GSE26022, GSE30521, GSE46602)
were selected to idetify the differentially expressed genes (DEGS) inHgiglue PCa. Furthermore, two miRNA
datasets (GSE45604, GSE46738) were analyzed to select the differentially expressed miRNAs (DEMs). GEO2R
was used to compare DEGs and DEMs between normal controlsigikdrade PCa. Functional and pathway
enrichment analysis was performed for the predicted targets using DAVID database. A p value <0.05 was used
as threshold value. Protejprotein interaction (PPI) network was established by STRING, considering a
confidlerDS & 02NB xnodt a GKNBakK2fR @I fdzS® wSadzZ §a | yR RA
analyses of the mRNA datasets. The 617 dosgulated genes were mainly enriched in angiogenesis,
hemidesmosome assembly, negative regulation of epigthelell proliferation and cell adhesion, while the 356
up-regulated genes were mainly enriched in extracellular matrix organization, protein transport, oxidation
reduction process and cell division. Furthermore, among these DEGs, we selected in themMeEd aealysis

10 hub genes, which were mainly enriched in the biological processes of negative regulation of apoptosis and
positive regulation of cell migration. The most significant KEGG Pathway waskekdinaling pathway, which
regulates diverse clllar functions, among them growth, proliferation, and survival. A double way to select the
most relevant miRNAs was assayed. Eighty one DEMs were sorted out from the GSE45604 and GSE46738
datasets. On the other hand, 165 miRNAs were predicted to be hnbsgegulators. Finally, we identified 30
mMiRNAs common to both procedures. Twelve of these miRNAs1(m885,-132;133a,-133b,-195,200c, -
3395p,-222,-21,-221-708) act as regulators of two or more hub genes identified in our study. Those miRNAs

are involved in several steps of PCa progression and have been associated mainly with aggressive PCa, poor
survival and resistance to treatment. We suggested that this miRNA signature may be useful dtskhiRBGa
stratification and management.
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Introduction: To better understand breast cancer risk, it is crucial to identify common variants like single
nucleotide polymorphisms (SNPs) with regulatory potential, as these often modulate &xpression (AE)
levels. Therefore, an accurate quantification of AE is imperative.-tHighighput RNA sequencing (RIS2q)
provide not only bulk expression quantification but also single nucleotide variant counts, ideal to quantify AE.
However, RNAeq data analysis has to be tailored specifically for the purpose of quantifying AE. To date
computational analysis of such data is challenging due to the intrinsic complexity of the transcriptome. Since
no single RNAeq analysis pipeline can be appliedall cases, this work intends to assemble the best tools for
precise AE quantification using RNé&q data. Materials and Methods: We performed R&¢4 on 27 samples
extracted from normal breast tissue, 12 from healthy controls and 15 from breast cantientsa For each
sample, around 112M paireend reads of 100bp were obtained. Initial quality assessment of the data was
performed with FastQC. Subsequently, data from three samples were used to compare the performance of
seven trimming tools, focusing nmy on the per base quality score and presence of overrepresented
sequences. These samples were chosen based on the quality of raw data for those features, namely one was of
very good, one of reasonable and one of poor quality. The first comparison includaeing times, memory
usage and number of trimmed reads. We are currently conducting the alignments with GSNAP, the top SNP
aware aligner. Variant calling will be performed with three vagltumented tools and SNPs identified with all
variant callers wilbe given priority for further analysis. Results and Discussion: Overall, sequencing results
exhibited very good quality, respecting GC content, per base quality score and overrepresented sequences,
among other features. Initial comparison of trimmingote showed that one performed better when
considering time/memory usage, and another regarding the number of trimmed reads. Following read
mapping, other metrics will be considered to assess trimming and alignment qualities. The present study
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provides a ppeline for an accurate genetic variant detection from Rd&§ data. This will improve the
detection of variants with differential AE and mapping of potential regulatory SNPs in samples from breast
cancer cases and controls.
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B16. Diferential molecular signature in patients from African origin with Tripegative Breast Cancer
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Research (CBMR), University lifafive, Campus de Gambelas, Faro, Portdgsljarve Biomedical Center (ABC), University
of Algarve, Campus de Gambelas, Faro, Portigdabtituto CUF Oncologia, Lisbon, Portu§adiospital Professor Doutor
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Introduction:Women of Black race (BW) are prone to have more aggressive forms of breast cancer (BC). These
women are usually prenenopausal, have worse prognosis and higher mortality rate when compared with
patients from other races, even when socioeconomittdes are accounted for. Tripleegative breast cancer

(TNBC), the most aggressive form of BC, is more frequently diagnosed in young BW. TNBC is clinically
ayS3alFirgSte RSFAYSREST fFO1Ay3d 2SA0GNR3ISY | YRERRINRIASE [ S
Thus, TNBC does not have any known therapeutic targets and, in most cases, shows resistance to conventional
therapies. Materials and Methods: To identify the driving biological factors of this racial disparity, we
performed a comprehensive differentigene expression (DGE) analysis using-88daencing BC data from

The Cancer Genome Atlas. In a total of 1097 BC patients, 183 are BW patients, from which 32 have TNBC
(17.49% of all BW); 757 are of White race (WW), of which 69 have TNBC (9.11%); amd\&iara (AW), of

which 8 have TNBC (13.11%). DGE was performed using the R package edgeR, applying the pipeline proposed
by SARTools, another R package, which provides tools to generate descriptive and diagnostic graphs of the
DGE. Results and discussibhe first step of the analysis, i.e. to determine DGE between BW with TNBC and
TNBC patients of other races, revealed 251 upregulated and 269 downregulated genes (adjustee

0.05, |log2(Fold Change)|>1), applied in all the analysis). The sesteqa was to remove genes associated

with race alone, and not with TNBC in BW per se. For that we performed a DGE analysis between all BC cases in
BW and all BC cases in the other races, resulting in 364 upregulated genes and 138 downregulated genes in BC
of BW. Then, common genes between the two analyses were identified and extracted from the previous list,
resulting in 143 upregulated and 242 downregulated genes, exclusively differentially expressed in BW with
TNBC. We are currently studying the biologiedévance of these genes in TNBC development and patients'
clinical data, which includes geiset enrichment analysis to identify pathways particularly important in-BW
TNBC progression and clinical implications.Our work will unveil the molecular sigsathe characterise and

define molecularly the aggressive form of BC in BW and, ultimately, which will guide the development of new
therapeutics for this unmet medical problem in BC care.
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Introduction: Genomewide association studies (GWAS) have identified a significant number of new loci
associated with risk for developing breast cancer (BC). Faippvunctional studies of these loci, including
previous evidence from our whk, have demonstrated that cicting regulatory variants (rSNPs) are strongly
involved in BC risk. Differential allelic expression (AE) is a hallmarkrefalation. Therefore, we hypothesize

that mapping the cisegulatory loci in normal breast tisspyasing AE analysis, is the most efficient way to map

the causal variants of risk. Material and Methods: We began our analysis by performinggenome AE
quantification in 64 normal breast tissue samples using commercial arrays, followed by AE magbysis a

Then, we overlapped our eiggulatory variants map with published BC GWAS variants (r2>0.8). Finally we
selected one BC risk locus to performsitico functional analysis to identify the underlying regulatory
mechanism. Results and discussione \und that 76.1% of all expressed genes display differential AE,
indicating that cigegulation is a widespread mechanism in breast tissue. Foisoxile of these genes we were

able to identify common cisariants possibly affecting gene expression Is\{eENPs) (10% FDR significance).
Overlapping of our rSNP candidates with GWAS loci allowed us to derive a list of targeted genes and candidate
regulatory risk variants for nine risk loci, including 5q14.1 previously reported as associated in GWASes meta
analyses. At this locus, we identified three functional rSNPs, one located at the promoter of ATG10 and one
located in the shared promoter of RPS23 and ATP6AP1L genes, whose minor alleles correlate with higher
expression of both ATG10 and ATP6AP1L andlmithr expression of RPS23. The minor alleles of these two
variants, in phase with the GWASBP protective allele, confer differential binding of polymerase Il and cMYC,
GKSNBoe& AyTFfdzSyOAay3a GKS GFNBSG 3SySa with$atdnhalStd BeA 2 y ¢
affecting ATG10 splice variants levels. Overall, our results suggest that variants in the 5q14.1 locus associated
with BC risk, act by regulating ATG10, RPS23 and ATP6AP1L expression, through regulation of transcription
factor bindingand splice variants expression. This study reveals that AE mapping is a powerful method to
identify variants with direct impact in complex regulatory landscapes, such as that of the 5q14.1 risk locus.
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Introduction: Breast Cancer (BC) is the most common cancer among woraddwide. However, the current
knowledge of BC susceptibility only accounts for half of the familial cases. The few functional studies
performed for genomewide association studies (GWAS) loci revealed a role faregidatory variation,
suggesting thatnistead of altering protein function or structure, the genetic risk variants may be acting by
regulating gene expression levels. Therefore, we hypothesise that the most efficient approach to tackle BC
missing heritability is to focus susceptibility studi@s variants that show greater eiggulatory potential.

Hereby we present an innovative approach to genetic association studies using a quantifiable readout of the
effect of cisregulatory variantst differential allelic expression (dAE). Materials anéthbds. To select
candidate genes to perform association studies using dAE, we carried differential expression analyses in 144
normal matched and 1992 breast tumours samples from the METABRIC project. We compared expression
between normalmatched and tumoutissue, and also between different BC clinical variables for tumour tissue
(like oestrogen receptor status and tumour grade). We also filtered the analysed genes for knewn cis
regulation in normal breast tissue (AE data from our lab). Finally, we cochpardist of differential expressed

genes with genes which demonstrated association in the first phase of BC GWASes, but lacked replication
studies. Results and Discussion. We identified 1029 genes both undezgualation and differentially
expressed inthe tested conditions (FDR 1% and absolute foldhange 1.5). From this list, 18enes have
0SSy It NBIFRe I &a&a2 OAi8)iGnR one gen& NR3C2, whithaiq downtelitatBdvim tumour
tissue when compared to normahatched (adjusted {wvalue = 1.897142&21, log2(FC)=1.0136), was
associated in the GWAS first stage but not in the replication dataset and therefore, fulfil all criteria previously
explained. We will next perform casentrol association studies using AE ratios from BC cases (normal
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matched tissue) and cordts (normal breast), for this and other candidate genes. Using this novel approach we
expect to identify novel loci that confer risk to BC and that also contribute to disease progression, as well
establish the importance of ciggulation in BC.

No conflit of interest
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Topic C
SIGNALLING PATHWAYS

C1. Modulation of Sodium lodide Symporter expression by turassociated signaling pathways
Faria M>234 Félix D34 Domingues R Paixdo FF# Brito D.34 Bugalho M®# Matos P12, SilvaAL.3*

! BiolSk Biosystems and Integrative Sciences Institute, Faculdade de Ciéncias da Universidade de Lisboa? Portugal;
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do CHLNHospital Santa Maria, Lisboa, Portug‘élSAMB Instituto de Saude Ambiental, Faculdade de Medicina da
Universidade de Lisboa, Portugal.

Introduction: Expression of the Sodium lodide Symporter (NIS) in thyroid cancers (TC), responsible for iodide
uptake, allows the use of radioactive iodine (RAI) as treatment of choice for TC metastatic disease. Still, about
30% of patients with metastatic TC lose the ability to respond to RAI therapy, which reduces their survival
rates. Thus, novel approaches to enba iodide uptake, with the goal of maximizing RAI therapy efficiency in

TC are clinically relevant. Regulation of NIS expression in the thyroid gland depends primarily on signaling
induced by the Thyroi$timulating Hormone. However, several other pathednave been proposed to also
influence NIS expression in thyroid cells. The PISBK/mTOR and MAPK pathways have been associated with NIS
downregulation whereas RA@idediated induction of p38 kinase activity was shown to enhanceii@ited

NIS expression. letestingly, our preliminary data, gathered from TC samples, indicates the existence of an
inverse correlation between NIS expression levels and the overexpression of RAC1b, a hyperactive RAC1
splicing variant. Currently, we are further investigating th@éet of RAC1/RAC1b signalling on NIS expression
levels and how these crosstalk with other gromorigenic pathways in different genetic backgrounds.
Materials and Methods: Normal and thyroid cancer cell lines were used to access NIS expression in the
presence and absence of RAC1lb exogenous expression, and upon treatment with inhibitors targeting RAC1,
PI3K/mTOR and MAPK pathways. NIS expression levels were analyzed by gPCR. Results and Discussion:
Consistent with our preliminary findings, RAC1b overexpoasisi PCCL3 normal thyroid cells induced a clear
decrease in NIS expression levels. Furthermore, treatment with the RAC1 inhibitor EHT1864, consistently
decreased NIS transcript levels, supporting the association between-§d@ling and NIS transcriptial
regulation. Additionally, both LY294002 and Selumetinib (PI3K and MEK inhibitors, respectively) upregulated
NIS transcript levels in PCCL3 cells. In thyroid cancer context, the impact on NIS expression of modulating these
pathways varied among the diifent thyroid cancer cell lines tested, possibly due to different genetic and
signaling contexts. These preliminary results support the relevance of further studying the impact of
modulating RAC1, PI3BK/mTOR and MAPK pathways on NIS expression, as al ppiemtach to enhance the
efficiency of iodide uptake.
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C2. STATS is Essential foi7HMediated Viability, Growth and Proliferation of Human-CTell Acute
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Introduction: T-cell acute lymphoblastic leukemia-ALL) constitutes an aggressive childhood malignancy.
Whereas interleukirv (IL-7) is essential for normal -dell development, it can also accedés TALL
development in vivo and leukemia cell survival and proliferation by activating PI3K/Akt/mTOR signaling. Here,
we investigated whether another key pathway, JAK/STAT, could also mediat&ALLpromoting effects.
Materials and Methods. Cellulanodels used in this study included TAIL7, aii Hependent TJALL cell line;
HPBALL, an HZ responsive “ALL cell line; primary-ALL samples collected at diagnosis; and patintved
xenografts (PDX). Cells were stimulated or not with i the pregnce or absence of inhibitors or after genetic
manipulation. In the latter case, transient electroporation of plasmids, or retroviral and lentiviral transductions
were performed. STAT5 was inactivated using a small molecule inhibitor and AZD1208 was paaé |
inhibitor. Flow cytometry, western blot, 3tthymidine incorporation, qPCR, RNA&q and STAT5 CHEq were

used to characterize different levels of impact of7flbn FALL cells. Results and Discussion. We show tiat IL
induces JAK/STAT pathwagtivation in TALL cells and that STAT5S inactivation prevenniediated TALL

cell viability, growth and proliferation. At the molecular level, STAT5 is required f@rintluced
downregulation of p27kipl, and upregulation of the transferrin recep®@B71. Surprisingly, STATS5 inhibition
does not significantly affect {I-mediated BcR upregulation, suggesting that, contrary to normatedlls,
STATS5 promotes leukemia cell survival through e&2Butlependent mechanism. STATS G and RNAeq
reved a diverse H7-driven STAT8ependent transcriptional program in-ALL cells, which includes BCL6
inactivation by alternative splicing, and upregulation of the oncogenic serine/threonine kinase PIML1.
Pharmacological inhibition of PIM1 abrogates7dnediated proliferation on JALL cells, indicating that
strategies involving the use of PIM kinase small molecule inhibitors may have therapeutic potential against a
majority of leukemias that rely on IR signaling. Overall, our results demonstrate that STATpart by
upregulating PIM1 activity, plays a major role in mediating the leukgmoanoting effects of H7/IL-7R.
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Introduction: Colorectal cancer is one of the stgprevalent types of cancer worldwide. The GTPase RAC1 and

its effector PAK1 have been found overexpressed or hyperactivated in this type of cancers, particularly those
with more aggressive and invasive features, which is frequently correlated with amsést to
chemotherapeutics and unfavourable clinical prognosis. Previously, we described a new signalling pathway in
which activation of RAC1/PAK1 signalling promotes a transcriptional switch between the BCL6 repressor and
the STATS transcriptional activatat a restricted subset of gene promoters. Materials and Methods: Here we
used a novel combinatory Ch8®q approach for the genomeide identification of the BCL6/STAS®Witch

target genes. Results and Discussion: Ontological enrichment analysis aneridetttified target genes
revealed an overrepresentation of genes involved in DNA damage repair. Using the comet assay as a read out
for the extent of DNA damage, we show that the activation of RAC1/PAK1 signalling provides partial protection
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