
Big Data Analytics for Cancer Genomics:
Towards precision medicine and
personalized treatments

BACKGROUND

Biomedical research has undergone a profound revolution thanks to the development of so-
called -omics technologies. In the context of cancer research, these methods are improving
our understanding of cancer genomics, they have opened new scenarios for tumor
classification or have identified genomics signatures that allowed targeting with available
therapies or used to help with drug development.

In this field, a leading initiative between the National Cancer Institute (NCI) and the National
Human Genome Research Institute (NHGRI), the Cancer Genome Atlas (TCGA), has
generated multi-omics data for more than 11000 cancer patients from 33 tumor types. The
TCGA dataset comprises more than two petabytes of genomic data and is publically available
for the research community in order to improve the prevention, diagnosis, and treatment of
cancer.

This unprecedented amount of data has revolutionized cancer research and is guiding the new
era of precision medicine and personalized treatments. Nevertheless, mining the vast amount
of "big data" to answer complex biological questions and fill the gap between molecular
patterns and clinical practice remains one of the main challenges in the field and an active
focus of research.

The development of appropriate methods from machine learning, statistics and bioinformatics
for storage, integration and data analysis and interpretation is crucial in this area, as well the
interplay among professionals from different areas including biomedical research clinicians,
IT professionals and bioinformaticians.
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OBJECTIVES

The main objective of the “Big Data and Cancer Genomics” challenge is to bring the
opportunity for professionals from different areas to interact during two days and share ideas
and solutions about breakthrough methodologies and challenging questions in the context of
cancer genomics data analysis with the aim of improving diagnosis, classification or
diseasetreatments.

To this end, a TCGA dataset will be made available and attendees will have the opportunity to
explore solutions for applications such as (including but not limited):

 Defining gene signature for disease progression, survival and treatments response
(classification, regression, etc)

 DrugDiscovery and Personalized Treatments
 Classification into tumor subtypes from genomics data(integrative clustering)
 Evaluating similarities among existing tumor mouse models and tumor subtypes using

omics data
 Integrating Different Omics for Biomarker Discovery
 Ranking somatic mutations
 Identifying gene locations where CRISPR can be applied for treatment
 Identifying cancer driver genes

Nevertheless, this is an OPEN challenge and we will welcome new methods and tools, as
well questions of ideas of how to exploit cancer genomics data, from teams and participants
that allow them to create user cases or proof-of-concept applications working with the rest of
the team members.

DATASET AND READINGS

As a starting point, we provide the melanoma dataset reported by The Cancer Genome Atlas
Network

Akbani R. et al. “Genomic Classification of Cutaneous Melanoma”Cell. 2015
https://www.cell.com/cell/fulltext/S0092-8674(15)00634-0#secsectitle0190)

The clinical and molecular data is available at:
http://gdac.broadinstitute.org/runs/stddata__2013_11_14/data/SKCM/20131114/

Nevertheless, teams are free to use data from any other type of tumors that have been made
publicly available at the TCGA data portal or associated publications at
https://cancergenome.nih.gov/publications



WHY YOU SHOULD COME

 Advanced learning in bioinformatics and cancer genomics
 Outstanding keynotes
 Great mentoring sessions
 Networking and starting point for collaborative projects
 Amazing science and technology brainstorming

LOGISTICS

Participants will have to bring their own laptop to develop the methods in order to face
different challenges. We will provide with cloud services for specific applications but it is
recommendable to participate having access to personal computation clusters, i.e. those of the
research group where you belong

PRESENTATIONS AND JUDGING CRITERIA

Presentations will be fast. In the second day each team will have 10-15 minutes to present
what they worked on during the Oncothon. Each presentation will be judged by an expert
panel and the best solutions or ideas will be awarded!

Judging criteria will include aspects such as:

 Quality and depth of the stated problem and solution
 Team dynamics, interdisciplinary working, and collaboration
 Pitch and presentation
 Innovative ideas about methods and tools for solving cancer genomics data analysis

problems
 The relevance of the results and findings


