
Dissecting Inflammatory Complications in 
Critically Injured Patients by  

Within-Patient Gene Expression Changes 

John D. Storey 
Lewis-Sigler Institute for Integrative Genomics 

Department of Molecular Biology 
Program in Applied and Computational Mathematics 

Princeton University 



Why Trauma? 

•  Top killer of individuals 1-44 years old in 
the U.S. 

•  Among most expensive healthcare costs in 
developed countries 

•  Injuries frequently lead to inflammation, 
sepsis, and multiple organ failure (MOF) 

•  History of failed clinical trials and poorly 
understood biology 
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NIH “Glue Grant” 

•  Almost $100 million; 10th largest NIH grant 
•  10 year effort, 2001-2011 

•  1487 critically injured patients: Longitudinal 
clinical data (> 393 variables)  

•  168 patients: longitudinal leukocyte gene 
expression 

•  111 patients: longitudinal cell separated gene 
expression (monocytes, neutrophils, T-cells) 
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Four “Replicated” Studies 
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Latent Structure in the “Noise” 
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Surrogate Variable Analysis (SVA) 
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Surrogate Variable Analysis (SVA) 
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Phase 1 Phase 2 Phase 3 Phase 4 

Before and After Modeling Latent Structure 
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Phase 1 Phase 2 Phase 3 Phase 4 

Before and After Modeling Latent Structure 
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Functional Enrichment Across Phases 
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Marshall MOF Trajectories 
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Within-Patient Expression Change 
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Verifying	
  Reproducibility	
  of	
  AssociaWons	
  



Co-expression Modules 



Significant Pathways 

•  p38 MAPK signaling 
•  Antigen presentation pathway 
•  Toll-like receptor signaling 
•  Interferon signaling 
•  Interleukin-6 signaling 



Drug Targets 
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Summary 

•  Simplification of complex longitudinal 
phenotype 

•  Capture expression dynamics within patients 
– robust and translational 

•  Reproducible clinical associations 

•  Biologically meaningful within-patient 
changes in gene expression explain outcome 

To	
  appear,	
  PLoS	
  Medicine	
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