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Biomedical campus, translational cancer research
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ProCURE:
10 groups against “resistance”
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Mechanisms
Biomarkers
Targets
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Catalonia: ~34,000 incident cases/year
P ~ 60% population

~ 1,700 breast cancer cases
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Breast cancer in Catalonia
2017

4.563 incident cases
979 deaths
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An example of the impact of resistance
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Year 2016, breast cancer at ICO:

> 300 “resistant”
(primary progression or metastatic)

* 40% pharmaceutical budget (3.5 M EUR)
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Outline
« What is a “modulator”?
 Examples to identify modulators

* A landscape of modulators
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Identifying cancer modulators
Candidate approaches

Cancer driver and/or target

Functional
relationship

Modulator?
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Identifying cancer modulators
Integrative approach

Integrative analysis of the Fanconi anemia pathway

Probabilistic network modeling
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Identifying cancer modulators
Integrative approach

OPEN 8 ACCESS Freely available online PLOS BIOLOGY

Interplay between BRCA1 and RHAMM Regulates
Epithelial Apicobasal Polarization and May Influence Risk
of Breast Cancer I

Christopher A. Maxwell'**, Javier Benitez>>, Laia Gomez-Bald6™
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Identifying cancer modulators
Protein-protein interaction screens
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ARTICLE
OPEN
Decapping protein EDC4 regulates DNA repair and

phenocopies BRCA1

Gonzalo Herndndez'2, Maria José Ramirez2, Jordi Minguil
Miriam Aza-Carmona'2, Massimo Bogliolo™2, Roser Pujol'# a b
Nadia Garcia?, Adria Lépez®, Sara Gutiérrez-Enriquez’, Orlk pG42E (0125G>A)
Alex Teulé?, Joan Brunet® €, Paolo Radice'®, Paolo Peterl 1CO-1
B3 i Lazaro3 Mi A ianad14
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In collaboration with J. Surrallés (UAB, St Pau)
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Identifying cancer modulators
Genetic interactions

Carcinogenesis vol.35 no.3 pp.578-585, 2014
doi:10.1093/carcin/bgt403
Advance Access publication December 2, 2013

Integrating gene expression and epidemiological data for the discovery of genetic

interactions associated with cancer risk \
Niria Bonifaci', Eva Colas?, Jordi Serra-Musach'?, CGEMS breast cancer GWAS
Nazanin Karbalai*’, Joan Brunet’, Antonio Gémez°, 528,173 SNPs
Manel Esteller®?, Enrique Fernandez-Taboada', v
Antoni Berenguer’, Jaume Revent6s>'’, Bertram Miiller— 298,296 SNPs annotated to genes
Myhsok*>", Laufey Amundadottir'?, Eric J.Duell"* and
Miquel Angel Pujanal-* ] 44,490,102,660 SNP pairs
EPIBLASTER
5
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Identifying cancer modulators
Genetic interactions

Carcinogenesis vol.35 no.3 pp.578-585, 2014
doi:10.1093/carcin/bgt403
Advance Access publication December 2, 2013

Integrating gene expression and epidemiological data for the discovery of genetic
interactions associated with cancer risk ‘
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Identifying cancer modulators
Transcriptional regulators

Cancer driver and/or target

Master regulators?
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Identifying cancer modulators
Transcriptional regulators

Oncogene (2017) 36, 2737-2749

OPEN

www.nature.com/onc

ORIGINAL ARTICLE
Stem cell-like transcriptional reprogramming mediates
metastatic resistance to mTOR inhibition

F Mateo'“®, EJ Arenas™*®, H Aguilar'*®, J Serra-Musach', G Ruiz de Garibay', J Boni', M Maicas®, S Du®, F lorio®®, C Herranz-Ors', A Islam’,
X Prado, A Llorente’, A Petit’, A Vidal®, | Catal®, T Soler®, G Venturas®, A Rojo-Sebastian®, H Serra', D Cuadras'", 1 Blanco'?, J Lozano %,
F Canals'*, AM Sieuwerts'®, V de Weerd'®, MP Look'®, S Puertas'®, N Garcfa', AS Perkins'’, N Bonifaci', M Skowron', L Gémez-Baldé',

V Hernandez'”, A Martinez-Aranda'®, M Martinez-Iniesta'®, X Serrat'®, J Cerén'®, J Brunet”, MP Barretina®', M Gil??, C Falo™, e b
A Fernandez”?, | Morilla??, S Pernas??, MJ Pla??, X Andreu”, MA Segui®®, R Ballester?, E Castella?’, M Nellist’, S Morales®®, J Valls®®, -
A Velasco™, X Matias-Guiu®®, A Figuerasm, JV Sanchez-Mut™®, M Sanchez-Céspedes’u, A Cordero™, J GOmez-Miragayam,
L Palomero’, A Gémez®, TF Gajewski’', EEW Cohen*’, M Jesiotr*, L Bodnar’*, M Quintela-Fandino®*, N Lépez-Bigas***’,

R Valdés-Mas®®, XS Puente®, F Vinals'®, O Casanovas'®, M Graupeva"’. J Hernandez-Losa®®, S Ramén y Cajal”, L Garcia-Alonso®,

J Saez-Rodriguez®, M Esteller*®*”°, A Sierra®!, N Martin-Martin®, A Matheu®***, A Carracedo®*****, E Gonzalez-Sudrez*®,

M Nanjundan®, J Cortés*’, C Lazaro'?, MD Odero®, JWM Martens'*, G Moreno-Bueno®®, MH Barcellos
RR Gomis**” and MA Pujana’

.
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+ Approacnes to ldentiry modulators
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Dozens of cancer therapies

Hundreds of cancer drivers/targets:
>700
(sources COSMIC, IntoGen, TCGA...)
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Pan-cancer study (unpublished)

Relapse-free survival
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