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ItIt’’s a New Worlds a New World
New BiologyNew Biology------New TechnologyNew Technology
Genome Expression Genome Expression MicroArraysMicroArrays
Comparative GenomicsComparative Genomics
ProteomicsProteomics
BioinformaticsBioinformatics

Path to predictive, personalized, 
preventive healthcare
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Impetus for Computational Analyses Impetus for Computational Analyses 
of Cancers (NCIBIof Cancers (NCIBI--DBP)DBP)

MultiMulti--level systems analysis of cancer level systems analysis of cancer 
biology mechanisms: genes, biology mechanisms: genes, epigeneticsepigenetics, , 
transcripts, proteins, metabolites, pathways, transcripts, proteins, metabolites, pathways, 
modules, and networksmodules, and networks

Recognition of heterogeneity of tumors and Recognition of heterogeneity of tumors and 
patientspatients

Earlier diagnosis of specific cancersEarlier diagnosis of specific cancers
Discovery & validation of therapeutic targetsDiscovery & validation of therapeutic targets
Prediction of treatment (preventive) outcomePrediction of treatment (preventive) outcome







Oncomine FeaturesOncomine Features
MicroarrayMicroarray datasets from many labsdatasets from many labs
Sort by gene, cancer typeSort by gene, cancer type
Test for differential expressionTest for differential expression
Test for coTest for co--expression, map to pathways & expression, map to pathways & 
molecular conceptsmolecular concepts
Estimate biological & statistical significanceEstimate biological & statistical significance
Link to other transcript datasets (MPSS), Link to other transcript datasets (MPSS), 
proteomics, cellular localization of  proteins proteomics, cellular localization of  proteins 
(Protein Atlas), all kinds of clinical stratification(Protein Atlas), all kinds of clinical stratification



Oncomine Utility Oncomine Utility -- GeneGene
Which normal tissues express my gene?Which normal tissues express my gene?
Which cancer types overWhich cancer types over--express my gene?express my gene?
Which clinical, pathological and molecular Which clinical, pathological and molecular 
subtypes of cancer differentially express my subtypes of cancer differentially express my 
gene?gene?
Which other genes are coWhich other genes are co--expressed with expressed with 
my gene in a given cancer type? my gene in a given cancer type? 



Oncomine Utility Oncomine Utility -- CancerCancer
Which genes are most overWhich genes are most over--expressed in my expressed in my 
cancer type of interest?cancer type of interest?
Which Which kinaseskinases / membrane bound receptors / / membrane bound receptors / 
secreted proteins are most oversecreted proteins are most over--expressed?expressed?
Which pathways, processes, chromosome Which pathways, processes, chromosome 
arms and regulatory motifs are most arms and regulatory motifs are most 
disproportionately overdisproportionately over--expressed? expressed? 
Which gene products are most likely to be Which gene products are most likely to be 
detectable in plasma?detectable in plasma?



Two Aims of NCIBI (UM/ISB) Two Aims of NCIBI (UM/ISB) 
Prostate Cancer DBPProstate Cancer DBP

Create an integrated model for prostate Create an integrated model for prostate 
cancer progression using cancer progression using microarraymicroarray
gene expression, MPSS transcript, gene expression, MPSS transcript, 
proteomics, and proteinproteomics, and protein––proteinprotein
interaction data and text.interaction data and text.

Perform integrative analysis of Perform integrative analysis of 
proteomics (ICAT/MS/MS) and proteomics (ICAT/MS/MS) and 
transcriptomicstranscriptomics data of early androgen data of early androgen 
response program and its relationship response program and its relationship 
to prostate progression.to prostate progression.



Prostate Cancer DBP (contProstate Cancer DBP (cont’’d)d)

Explore at a systems level the roles of Explore at a systems level the roles of 
androgen receptor (AR) regulation in androgen receptor (AR) regulation in 
androgenandrogen--dependent and androgendependent and androgen--
independent states of prostate cancers, independent states of prostate cancers, 
and the relationship of androgens to tumor and the relationship of androgens to tumor 
progression.progression.

Apply natural language processing Apply natural language processing 
(NLP) searches and Bayesian network (NLP) searches and Bayesian network 
modeling by Core 2 to build androgen modeling by Core 2 to build androgen 
response network to describe and predict response network to describe and predict 
perturbations by androgen, antiperturbations by androgen, anti--androgens, androgens, 
and specific and specific siRNAsiRNA knockdown knockdown 
experiments.experiments.



The Crucial Influence of The Crucial Influence of 
HeterogeneityHeterogeneity

The need to speak of  The need to speak of  ““cancerscancers”” in the plural:  in the plural:  
the illusion of the illusion of ““The War on CancerThe War on Cancer”” (1970)(1970)
The emergence of new signaling pathways, The emergence of new signaling pathways, 
receptors,  molecular targets, and mRNA and receptors,  molecular targets, and mRNA and 
protein expression patternsprotein expression patterns
The importance for research strategies on The importance for research strategies on 
carcinogenic mechanisms, diagnosis, carcinogenic mechanisms, diagnosis, 
treatments, and preventive interventionstreatments, and preventive interventions
The ramifications of subpopulation analysis The ramifications of subpopulation analysis 
and and pharmacopharmaco--genomicsgenomics



The Crucial Role of The Crucial Role of HeterogenityHeterogenity in the in the 
Biology and Treatment of CancersBiology and Treatment of Cancers

Breast Cancers (plural)Breast Cancers (plural)
Her2/neu amplification, in 15Her2/neu amplification, in 15--20% of 20% of 
patients; basis for patients; basis for HerceptinHerceptin targeted Rxtargeted Rx
CML, CML, cytogeneticcytogenetic abnormality, t9:22, abnormality, t9:22, 
Philadelphia chromosome: reflects Philadelphia chromosome: reflects bcrbcr--ablabl
translocation; target for translocation; target for GleevecGleevec
Lung Cancers: EGFR mutations (5Lung Cancers: EGFR mutations (5--10% of 10% of 
cases)cases)
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Rationale for Plasma Profiling in PatientsRationale for Plasma Profiling in Patients

Most accessible, least invasive specimen Most accessible, least invasive specimen 
from humans.from humans.
Feasible to monitor over timeFeasible to monitor over time
May capture proteins released from all May capture proteins released from all 
organs and tissues in health and diseaseorgans and tissues in health and disease------
detect differences in concentration, as well detect differences in concentration, as well 
as protein modificationsas protein modifications
Multiple complementary methods availableMultiple complementary methods available
HUPO Plasma Proteome Project findings HUPO Plasma Proteome Project findings 
and database are a resource to facilitate and database are a resource to facilitate 
these applications: these applications: 
www.bioinformatics.med.umich.edu/hupo/ppwww.bioinformatics.med.umich.edu/hupo/pp
pp; ; www.ebi.ac.ukwww.ebi.ac.uk/pride/pride; ; 
www.peptideatlas.orgwww.peptideatlas.org..

http://www.bioinformatics.med.umich.edu/hupo/ppp
http://www.bioinformatics.med.umich.edu/hupo/ppp
http://www.bioinformatics.med.umich.edu/hupo/ppp
http://www.bioinformatics.med.umich.edu/hupo/ppp
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