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Icahn School of Medicine at Mount Sinai 
Ç Icahn School of Medicine at Mount Sinai Quick Facts 

Ç Dean ς Dennis S. Charney, MD 
Ç Chartered ς 1963 
Ç U.S. News and World Report Ranking of Best Medical 

Schools ς #18 
Ç Full-time, Part-time and Voluntary Faculty ς 3,968 
Ç Full-time MSSM Employees excluding Faculty ς 4,182 
Ç Annual Budget ς $1.5B 

Ç Education 
Ç Medical Students ς 607 
Ç MD/PhD Students ς 102 
Ç PhD Students ς 211 
Ç Masters Students ς 230 
Ç Postdoctoral Fellows ς 510 
Ç MSH Residents and Fellows ς 943 
Ç Affiliate-based Residents and Fellows ς 776 

Ç Research 
Ç FY 2011 Total Sponsored Funding ς $375M 

Ç Clinical Care 
Ç Annual Patient Visits to Faculty Practices (2011) ς 771,021 
Ç Physicians named in New York Magazine's "Best Doctors" 

Issue ς 129 
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Methods for Integration of Genotypic, Gene Expression & Clinical Data 

Schadt et al. Nature Genetics 37: 710  (2005) 

Millstein, Zhang et al. BMC Genetics 10:23 (2009) 

Zhang & Horvath. Stat.Appl.Genet.Mol.Biol. 4: article 17 (2005) 

Yang, Zhang et al. Genome Research 20:8 (2010) 

Wang, Zhang et al. Mol Sys Biol 8:594 (2012) 

Zhu et al. Cytogenet Genome Res. 105:363 (2004) 

Zhu, Zhang et al. Nature Genetics 40: 854-861 (2008) 

Zhu , Sova et al. PLoS Biology 10:4 (2012) 

άDƭƻōŀƭ /ƻƘŜǊŜƴǘ 5ŀǘŀǎŜǘǎέ 
Å population based 
Å 100s-1000s individuals 
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Define a Gene Co-expression Similarity  

Define a Family of Adjacency Functions  

Determine the AF Parameters 

Define a Measure of Node Distance 

  Identify Network Modules (Clustering)  

Relate the Network Concepts to  

External Gene or Sample Information 

Gene CoExpression Network Analysis  

Zhang B & Horvath S. Stat Appl Genet Mol Biol 2005 



Zhang B et al. Cell 153(3):707-720 (2013) Zhu J, Zhang B, et al.  Nature Genetics 40: 854-861 (2008) 

Inferring Causal Gene-Gene Relationship 



Key Driver Analysis 
Å Identify key regulators for a list of genes h  and a network N 
Å Check the enrichment of h in the downstream of each node in N 
Å The nodes significantly enriched for h are the candidate drivers 

Bin Zhang and Jun Zhu, Key Driver Analysis of Causal Networks, WCE 2013 



Multiple Scales of Gene Networks 

Global Networks 

Modules/Communities 

Local Subnetworks 

Association Networks 
Regulatory Networks 

Key Drivers 



Research Highlights (1/2) 
Novel oncogene  
in brain cancer (PNAS, 2006) 

ASPM 

SREBP 

ATF4 

UPR 

Novel pathways and gene targets  
in Atherosclerosis (PNAS, 2006) 

Novel gene network causal  
for D&O (Nature, 2008) 

Integration of multiple types of 
data (Nature Genetics, 2008) 

Weighted Gene Network Analysis 
Ç SAGMB (2005) 
Ç>350 citations 
Ç>4000 full-text downloads 

Coexpression networks predictive of 
weight (PLoS Genetics, 2006) 


