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* La medicina de precision usa el perfil molecular de un
paciente y su informacion individual para guiar las
decisiones con respecto a la prevencion, diagnostico y
tratamiento del cancer.
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Proyectos del ICGC (septiembre 2016)

UNITED STATES

Bladder cancer

(Invasive urothelial bladder
cancer)

Blood cancer

(Acute lymphoblastic
leukemia/Acute myeloid
leukemia/Lymphoid neoplasm
diffuse large B-cell lymphoma)
Bone cancer
(Osteosarcoma)

Brain cancer

(Glioblastoma multiforme/
Lower grade glioma)

Breast cancer

(Ductal & lobular)

Cervical cancer

(Squamous)

Colorectal cancer
(Adenocarcinoma)
Endometrial cancer
(Uterine corpus endometrial
carcinoma)

Gastric cancer
(Adenocarcinoma)

Head and neck cancer
(Squamous cell carcinoma/
Thyroid carcinoma)

Liver cancer
(Hepatocellular carcinoma)
Lung cancer
(Adenocarcinoma/
Squamous cell carcinoma)
Ovarian cancer

(Serous cystadenocarcinoma)
Pancreatic cancer
(Adenacarcinoma)

Pediatric solid tumor
(Neuroblastoma)

Prostate cancer
(Adenocarcinoma)

Renal cancer

(Clear cell carcinoma/
Clear cell sarcoma/Kidney
chromophcbe/Papillary
carcinoma/Rhabdoid tumars)
Skin cancer

(Cutaneous melanoma)

Soft tissue cancer
(Liposarcoma and multiple
subtypes)

CANADA

¢ Pancreatic cancer
(Ductal adenocarcinoma)

s Pediatric brain tumors
(Medulloblastoma)

* Prostate cancer
(Adenocarcinoma)

EU/UNITED
KINGDOM

* Breast cancer
(ER positive,
HERZ negative)

UNITED
KINGDOM

* Bone cancer
(Osteosarcoma/
chendrosarcoma/
rare subtypes)

* Breast cancer
(Triple negative/lobular/
other)

s Chronic Myeloid Disorders
(Myelodysplastic syndromes,
myeloproliferative neoplasms
and other chronic myeloid
malignancies)

* Esophageal cancer
(Adenocarcinoma)

* Prostate cancer
{Adeneacarcinoma)

GERMANY

* Blood cancer
(Malignant lymphoma,
Germinal center B-cell
derived lymphomas)

— * Lung cancer
(Multiple rare subtypes)

* Pediatric brain tumors
(Medulloblastoma and
Pediatric pilocytic
astrocytoma)

* Prostate cancer
(Early onset)
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CHINA

Bladder cancer
(Urothelial carcinema)
Blood cancer
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Liver cancer
(Hepatacellular carcinoma,
HBV-associated)

ITALY

* Rare pancreatic tumors
(Enteropancreatic endocrine
tumors and rare pancreatic

exocrine tumors)

Breast cancer

(Triple negative)
Colorectal cancer
(Adenocarcinoma,
non-Western)

Esophageal cancer
(Squamous carcinoma)
Gastric cancer

(Intestinal- and diffuse-type)

(Acute myeloid leukaemia ¢ Lung cancer
and Chronic myelogenous (Squamous cell carcinoma)
leukaemia) ¢ Nasopharyngeal cancer

* Brain cancer (Carcinoma, Asia)
(Glioblastoma multiforme) e Ovarian cancer

Renal cancer

Pancreatic cancer
(Ductal adenocarcinoma)
Prostate cancer

(Clear cell renal cell carcinoma)
Thyroid cancer
(Papillary carcinoma)

* Blood cancer
(Chronic lymphocytic
leukemia with mutated
and unmutated IgVH)

MEXICO

Blood cancer

(Diffuse large B-cell
lyrmphoma)

Breast cancer

(Ductal carcinoma)
Cervical cancer

Head and neck cancer
(Squamous cell carcinoma

of oral cavity/oropharynx/
sinonasal cavity/
hypopharynx/larynx)
Pediatric solid turers

FRANCE

* Bone cancer (Ewing sarcorna)

* Eye cancer (Retinoblastoma)

Blood cancer
(B-cell prolymphocytic leukemia)

Breast cancer
(Subtype defined by an
amplification of the HERZ gene)

Liver cancer
(Hepatocellular adenoma/
Hepatocellular carcinoma,
Secondary to alcohol and
adiposity/Hepatocellular
macronodules)

Prostate cancer
(Adenocarcinoma)

Soft tissue cancer
(Leiomyosarcoma)
Uterine cancer
(Carcinosarcoma)

BRAZIL

* Skin cancer
{(Melanoma)

EU / FRANCE

SAUDI ARABIA

* Thyroid cancer
(Papillary carcinoma)

—

SINGAPORE

* Biliary tract cancer
(Gall bladder cancer/
Cholangiocarcinoma)

* Blood cancer
(T-cell and NK-cell lymphoma)

Renal cancer

(Renal cell carcinoma)
(Focus on but not limited
to clear cell subtype)

INDIA

® Oral cancer
(Gingivobuccal)

Grey = Collaboration

JAPAN

‘ e Biliary tract cancer

(Multiple histological subtypes)
Gastric cancer
{Adenocarcinoma and
Multiple histological subtypes)
Liver cancer

(Hepatocellular carcinoma)
(Virus-associated)

SOUTH KOREA

Blood cancer

(Acute myeleid leukaemia)
Breast cancer

(Asian phenotype/

Very young women)
Colorectal cancer

Gastric cancer

Lung cancer
(Adenacarcinoma/
Squamous cell carcinoma)

Cvarian cancer

(Serous cystadenocarcinoma)
Pancreatic cancer

(Ductal adenocarcinoma/
Endocrine neoplasms)

® Prostate cancer

® Skin cancer

(Melanoma)
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g Cada tumor presenta miles de
':::{ alteraciones moleculares y sus
250 frecuencias son altamente
2] | heterogéneas

:

Non-synonymous mutations per tumor
(median +/- one quartile)
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Vogelstein et al., Science 2013
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NSCLC PDAC KRAS 69% Kidney cancer  VHL 43% Colorectal APC 48%

PBRM1  30% cancer )
BAP1  11% > 40 KRAS  34%
7 CDKNZA 12 SETD2  10% AR
STK11  10% ARIDIA 4% KDM5C 6% £ - PIK3CA 13%
fl L\ [KMT2ETT10% KMT2C 4% MTOR 6% © y
[ [ | | FAT1 9% — GNAS 3%
- 3 . / S BMADE
[ PIK3CA z% b= PIK3CA 3% B

Breast cancer PIK3CA  27% Melanoma 'BRAF Gastric cancer  [Ji&F] 34% Ovarian cancer
GRINZA  20% i [FAT4_ 18% PIK3CA 11%
GATA3  11% [FAT4 — 20% ARIDIA  14% KRAS 11%
CDH1  10% [ A 19 . [CDH1  13% A A ARDIA 9%
KMT2C 9% TERT  18% { KMT2C  11% &7 E@)
ESR1 7% NRAS  17% / PIK3CA 10% [ SMARCA4 6%
NCOR1 4% I Nh1 16% @ b BRCA1 5%
L o TRRAP 9% : ATR 5%
_ __ __

Es esencial identificar y comprender el perfil
molecular de cada paciente mas alla del
tipo tumoral
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Van Allen et al. Nat Med 2014
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Drug Company Type Target

» ARQ 736 ArQule small molecule BRAF Phase | ¢Oportunidad o Mito?
» Selumetinib Array BioPharma " MEK Phase Il

» PD-0325901 Pfizer = MEK Phase |

» PX-866 Oncothyreon = PI3K Phase Il

» BEZ235 Novartis " PI3K Phase |

» BKM120 Novartis " PI3K Phase Il

» Tivantinib ArQule " MET Phase Il

\/CRCDH

ﬁ U.S. Food and Drug Administration

Protecting and Promoting Youwr Health

Biomarcadores farmacogendmicos en Oncologia:
En 2013 -> 39
En 2015 -> 55
En 2017 -> 81

» Ramucirumab ImClone Systems " VEGFR-2 Phase ll
> AMG 386 Amgen (;’gt‘i’t%‘jjy) Tie-2R Phase Il
» GL-ONC1 Genelux (ongci;l);(t)igsr‘isrus) Tumoral cells Phase Il
» ColoAd1 PsiOxus " " Phase I/l
» NV1020 Medigene % i Phasell
» Reolysin Oncolytics " " Phase I/l
» JX594 Jennerex " i Phase I/ll

Simon R et al Nat Rev Drug Discov 2013
Wheeler HE et al. Nat Rev Genet 2013
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Maprds Gensore Marnowe 2010 284

e o | Genome Medicine

MUSINGS
The $1,000 genome, the $100,000 analysis?

¥

National Human Genome
Research Institute

genome.gov/sequencingcosts
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Gendmica integrativa
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Anotaciones experimentales ; ded
L. . fo in vitro e in vivo ases de datos
Datos genomicos de pacientes clinicas
00 Ceoptro Macional brlte o

de Investigaciones Bioinformatics
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Aplicacion - Interpretacion clinica - Medicina de precision




Limitaciones y retos
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{ Generacion del “informe genédmico” del paciente }

J\/L

[ Eficiencia en tiempo y coste (real time) }

/ Area tecnoldgica \

Generacioén datos
(plataformas “6micas”)

Almacenamiento de
datos seguro y anénimo

Analisis computacional

\Acceso y visualizaciéy

/ Area clinica \

Recogida muestras

Historias clinicas
electronicas

Data manager

/ Area recursos \

humanos

Equipos
multidisciplinares

Analista de datos

Formacion en genética

K Data sharing /

& bioinformatica
g )




Infraestructuras y tecnologia
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What is in the EGA?

Studies in the EGA by disease

Click on a column to view category subgroups
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EGA es un servicio para archivar y compartir
permanentemente todos los tipos de datos
genéticos y fenotipicos resultantes de
proyectos de investigacion biomédica.
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m NATIONAL CANCER INSTITUTE
Genomic Data Commons

=B

User-Friendly
Data Portal

Download Various
Volumes of Data

Detailed Documentation

GDC permite almacenar, compartir y
analizar los datos incluyendo la
informacion clinica y la caracterizacion
gendmica
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” ..
Elz?(r
A distributed infrastructure to scale with the
challenge

ELIXIR data
infrastructure for
Europe’s life science
research sector

QIR Nog,.

ELIXIR Nodes build local
bioinformatics capacity
throughout Europe

"\_\*\n Naﬂ )

ELIXIR Nodes build on &
national strengths and ~— JhATil

riorities
P https://www.elixir-europe.org/
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,/ — International
] Cancer Genome Cohortes de pacientes prospectivas y
\ Y fo?nrvs'lgrdtil:i?e retrospectivas

~ 200.000 pacientes en 2024

NS
=

R ~
== Application

« Datos demograficos /1 : ﬁﬂ Correlacién entre
» Factores ambientales (/ S A R gendémica (y
« Datos gendmicos Platform / bi .

\ — — iologia) y la
» Datos clinicos \ & M =~ 7
 Tratamientos / m‘w.,. - ‘5:2 e g\' evolucion de la
« Evolucion -/ Infrastructure enfermedad

.2 Q X ¥
\\\-—“/\nj:wm f
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El conocimiento vendra de la agregacion de la diversidad (enfermedades, etnias,

geografia, exposiciones/ambiente, tratamientos) ....
iY compartir!

https://icgcmed.org/



Medicina de precision en PDAC

* Ensayo clinico multicéntrico aleatorizado en pacientes con cancer de pancreas metastasico.
* Tratamiento personalizado basado en la integracion de datos gendmicos: ¢ mejora al

tratamiento convencional?

Conventional
treatment
approach

1

Metastatic PDAC
ECOG =1
N =146

First line
conventional
treatment

Randomization 1:2

European Research Council

1

Personalized
treatment
approach
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Second line
conventional
treatment

- Follow up
until PD

Second line
personalized
treatment

|

]

Exome Bioinformatics analysis

A Potential drugs
-,_' based on Genomic
' profiling
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 Enfoque multidisciplinar para la practica médica.

 Mayor interaccion entre oncologos, patologos, genetistas, bidlogos

moleculares y bioinformaticos. ,
Riesgo

J Prevencion

Diagndstico
Prondstico
Tratamiento

sequencing tumor board

Clinical
oncology

/

[ Multidisciplinary

Genomics
and
informatics

Pathology

Roychowdhury S, et al. Sci Transl Med. 2011; 3: 111ral21

Clinical
genetics




MODERN DATA SCIENTIST

Data Scientist, the sexiest job of 21th century requires a mixture of multidisciplinary skills ranging from an
intersection of mathematics, statistics, computer science, communication and business. Finding a data
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scientist is hard. Finding people who understand who a data scientist is, is equally hard. So here is a little

MATH
& STATISTICS

Machine leaming
Statistical modeling
Experiment design
Bayesian inference

Supervised leaming: decision tregs,

random forests, logistic regression

Unsupervised leaming: clustering;
dimensionality reduction

DOptimization: gradient descent and
variants

DOMAIN KNOWLEDGE
& SOFT SKILLS

v Passionate about the business
Curious about data
Influence without authority
Hacker mindset
Problem solver

Stratepie. proactive, creative,
innovative and collaborative

cheat sheet on who the modern data scientist really is.

PROGRAMMING
& DATABASE

Computer science fundamentals
Seripting language e.g. Python
Statistical computing package e.g. R
Databases SOL and NoSOL
Relational algebra

Parallel databases and parallel query
processing

MapReduce concepts

Hadoop and Hive/Pig

Custom reducers

Experience with xaa$ like AWS

r

W
¥4
W
i
w
W
)%
b
¥

COMMUNICATION
& VISUALIZATION

¥ Able to engage with senior
management

Story telling skills

Translate data-driven insights into
deisions and actions

Visual art design
R packages like goplot or lattice

Knowledge of any of visualization
tools e.g. Flare, D3.js, Tableau
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Las nuevas tecnologias han generado una enorme cantidad de datos:
era del Big Data.

Estos datos han de ser producidos de manera rapida, eficiente y
accesible.

Son necesarios grandes proyectos colaborativos internacionales para
fijar los estandares.

Implementacion de plataformas dmicas en el entorno hospitalario.
Equipos multidisciplinares.

Formacion del personal clinico.

Compartir datos (moleculares y clinicos) es la clave
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iGracias por su atencion!




