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RNAI gene silencing pathways
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Goals

Programmatic goal

To build a program that will guide and assist CCR
Investigators, at all career levels, Iinterested In
Investigating and/or applying RNAI-mediated gene
silencing to their research.

Scientific goals

1. To use RNAI-based technologies to discover and
Interrogate the function of cancer genes, including those
that impact anti-cancer drug activity.

2. To Investigate the role that RNAI plays Iin the
dysregulated gene expression that is the hallmark of
cancer.
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Research program

1: The induction of gene-specific RNAI for
the study of cancer biology.

2. The application of RNAI analysis for the
study of gene:drug interactions relevant to
anti-cancer therapeutic approaches.

3: The role of miIRNA-mediated RNAI in the
biology of cancer.
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Gene-specific RNAI analysis and screening for the
study of cancer biology and gene:drug interactions
relevant to anti-cancer therapeutic approaches.

« The development, optimization and application of
RNAI analysis and RNAI screening strategies for
analysis of normal and cancer related gene function.

 The application of RNAI analysis to study correlative
relationships between gene expression and drug
activity.

 The Iidentification of TAK1 as a modulator of the
activity of a class of topoisomerase 1 inhibitors using
chemosensitization RNAI screening.

 Future major program efforts - large scale RNAI
screening.
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Defining the functional cancer genome using
RNAI analysis and screening
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Defining the functional cancer genome
using RNAI analysis and screening

DNA RNA Protein

Cytogenetic MRNA/MIRNA Antibody

Sequence expression Mass Spec.
GWAS |
Copy number /'.\

GENE SPECIFIC
RNAi ANALYSIS
AND SCREENING

Pl

Networks Function Pathways

Caplen, Genetics Branch, CCR, NCI: NCAB, December 2008 (7/21)



The induction of gene-specific RNAI against
cancer-associated genes

‘ ZDicef Delivery

& 1 =1 Ny

Optimization Ny o
Agod O ShRNA
MOdeI SyStem Target Transcript
! Reduced
Efficacy é@ rofelr Assays
. synthe3|s
SpECIfIClty Transcript Cleavage MRNA
LOSS R Protein
FUNCTION

Function

Caplen, Genetics Branch, CCR, NCI: NCAB, December 2008 (8/21)



The induction of gene-specific RNAI against

cancer-associated genes
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The application of gene-specific RNAI

Examples of on-going studies applying RNAI based
loss of function (LOF) analysis for the study of
cancer associated genes

— Investigation of putative or established gene function
(normal and cancer related).

— Investigation of genes present within regions of DNA
amplification and/or over-expressed in specific cancers.

— Allele (mutation) or transcript variant (isoform) specific
analysis.

— Investigation of protein encoding genes with no known
function Iincluding those Identified through RNAI
screening.
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RNAI screening

Arrayed synthetic siRNA
RNAIi screens
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The functional validation of gene-drug
Interactions using RNAI analysis
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The functional validation of gene-drug
Interactions using RNAI analysis
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Z-Score (CPT)

A chemosensitization siRNA-based
RNAI screen of camptothecin
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The silencing of MAP3K7 potentiates
camptothecin activity
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MAP3K7 encodes TAK1 MAP 3-kinase
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Overview

In the last four years we have:

Interacted with scientists from nearly half the
Branches and Laboratories within CCR.

Helped expedite the further development of
two anti-cancer therapeutic approaches, the
use of NSC77306 for the treatment of MDR
and the use of L-Asparaginase for the
treatment of solid tumors.
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Defining the functional cancer genome using
RNAI analysis and screening

The Integrated analysis of the downstream
molecular effects of RNAI perturbations.

— Expression profiling including analysis of
transcript variants.

— Use of multiplexed RNA and protein
(proteomic) assays.

The application of emerging technologies and
research approaches.

— Next generation sequencing.

— Systems biology.
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Defining the functional cancer genome using
RNAI analysis and screening

A Trans-NIH program with NCI as lead Institute for
establishment of large-scale RNAI screening.

Based within the NIH Chemical Genomic Center - NCGC
(Director, Dr. Chris Austin).

The expansion of RNAI screening capacity
(up to whole genome).

Application of state of the art assay end-points.
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Defining the functional cancer genome using
RNAI analysis and screening

Aims:

e A collaborative environment for

— development of genome-wide compatible synthetic sSiRNA
screens,

— performance of large (up to genome scale) synthetic siRNA
screens,

— performance of sophisticated downstream statistical and
bioinformatic analysis,

— assisting the collaborator Investigator with follow-up experiments
to confirm and extend the screening findings, so as to result in
high-profile publications.

 Application of a broad range of quantitative high throughput
screening (QHTS) and high content screening (HCS) assays.

 Improve and extend capabilities to remain both cutting-edge
scientifically and world-leading in efficiency and quality.
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RNAI analysis of
gene-drug interactions
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CCR outreach

David Goldstein - OSTP, CCR
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Bioinformatics
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*John Weinstein - CCR/MD Anderson

Published study
#Manuscript submitted or in preparation

RNAi-based profiling and

screening
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miRNA analysis
Collaborations /

Technology Transfer (CCR, NCI)
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*Frederic Mushinski - LCBG - CCR
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