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1. Systems Biology & Data Science
at NCl

2. Overview of the CSBC Science

3. Examples (3) of pathway-based
systems biology approaches in
the CSBC

4. DREAM / Next generation CSB

@) NATIONAL CANCER INSTITUTE



The NCI supports a full spectrum of cancer research

Biology Diagnosis Outreach

Prevention Treatment Population
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Multi-pronged approach to cancer data science at NCI:
A The Cancer Genome Atlas (TCGA)

A Clinical Proteomics Tumor Analysis Consortium (CPTAC)

A The Cancer Imaging Archive (TCIA)

A Surveillance, Epidemiology, and End Results Program (SEER)
A Cancer Target Discovery and Development (CTD?)

A Informatics Technology for Cancer Research (ITCR)

A Cancer Intervention and Surveillance Modeling Network (CISNET)

A Physical Science in Oncology Network (PS-ON)
A Cancer Systems Biology Consortium (CSBC)

m) NATIONAL CANCER INSTITUTE


https://gdc.nci.nih.gov/
http://proteomics.cancer.gov/programs/cptacnetwork
http://www.cancerimagingarchive.net/
http://seer.cancer.gov/
https://ocg.cancer.gov/programs/ctd2
http://itcr.nci.nih.gov/
http://cisnet.cancer.gov/
http://physics.cancer.gov/
http://www.csbconsortium.org/
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The CSBC is a community of systems biologists who aim to integrate
experimental biology and computational models across multiple
temporal and spatial scales towards a better understanding of cancer.

In the CSBC we define systems biology as the explicit integration of
experimental biology and computational or mathematical modeling
to build, test and/or validate hypotheses or ideas.
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The CSBC defines systems biology by its iterative approach
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Figure from systemsbiology.org-



Summary of Research Themes and Systems Biology Approaches

Lung Head and Neck
Prostate Melanoma
Breast Glioblastoma

Colon ALL
Tumorimmune

Clinical sample Drug Resistance/Sensitivit Novel singlecell
collection Metastasis measurement

Microenvironment

Ecological Models @ Network Inference
Machine Learning Image Analysis

Hierarchical Models Evolutionary Theory
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Summary of Research Themes and Systems Biology Approaches
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Summary of Research Themes and Systems Biology Approaches
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A recurrent reglJIa_tory arChiteCture? b Alternative mutations

A Why are transcriptional profiles similar

despite a huge variety of somatic
mutations?

A Small groups of proteins (master
regulators) that form highly
iInterconnected modules (tumor
checkpoints) control cell state

A Could failing to account for these
modules explain unpredictable MOA
or drug failure?

Califano & Alvarez, Nature Reviews Cancer, 2017
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@ Other driver mutations @ Patient-specific O Differentially
in cancer cohort driver mutation expressed gene

© Cancersignature gene @ Master regulator © Passenger mutation
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http://califano.c2b2.columbia.edu/viper

Hierarchical pathway models allow multi-scale predictions

New Cancer Patient Data

ot l

Tumor The Fine
Genome 1) Generate Data Cancer Mapping of
3 of Reference Maps l Structure
Personalized
Therapy

Krogan et al., Molecular Cell 58, May 21, 2015
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Yu et al., Cell Systems, 2016¢83
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Using systems approaches to understand why drugs fail

Basal signaling
L 4

A TIMP1‘

Proliferation via
dysregulated
RAS/RAF/MEK signaling

NATIONAL CANCER INSTITUTE Miller, Oudin et al, Cancer Discovery 2016



www.synapse.org/CSBCPSON
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