
Downstream Analysis 
of RNA-Seq Data



Example RNA-Seq Project

Isolate	  RNA Generate	  cDNA

Create	  sequencing	  library	  by	  
fragmenting,	  size	  selection	  and	  

adding	  adaptors

30	  Alcoholics 30	  Controls

Run	  Illumina	  HiSeq	  
2000	  sequencer

Generate	  ~100	  million	  
paired	  short	  reads	  per	  

sample

                Transcriptome profiling of alcoholism
How does gene expression differ in Alcoholics vs. Healthy brains? How do 
these gene expression profiles vary across three different brain regions?

30	  Alcoholics 30	  Controls

SFC NAC CNA



Identify groups of genes with 
correlated expressions  



Identify	  groups	  of	  genes	  with	  correlated	  expressions
Module	  Correlation	  to	  Lifetime	  Alcohol	  Consumption	  in	  CNA	  Brain	  
Region	  
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Identify	  groups	  of	  genes	  with	  correlated	  expressions



Pathway/Functional Group Analysis

Innate	  immune	  response	  and	  
Proinflammatory	  cytokine	  

pathways	  enriched	  

ENRICHED	  FUNCTIONAL	  
TERMS,	  PATHWAYS



DRUG	  COMPOUNDS	  WHICH	  CAN	  REGULATE	  GENE	  CHANGES	  

USING	  LINCS	  DATABASE	  (library	  of	  integrated	  cellular	  
signatures)

Connecting	  Expression	  to	  Drug	  Compounds



DRUG	  COMPOUNDS	  WHICH	  CAN	  REGULATE	  
GENE	  CHANGES

Connecting	  Expression	  to	  Drug	  Compounds
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Comparison of genes co-expressed in 
alcohol abuse to other psychiatric disorders 
(Bipolar, depression, schizophrenia) using 
publicly available data 

Comparing to Other Datasets

Immune System Pathway 
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