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Central Dogma of Molecular Biology 



Eukaryotic Genes are Spliced 



Eukaryotic Genes are 

Alternatively Spliced 



UCSC Genome Browser 
genome.ucsc.edu 



Next Generation 

SequencingApplications 
•  Whole Genome Sequencing (WGS)  

•  Re-sequencing (Exons, other regions) 

•  Transcriptome Sequencing (RNA-Seq) 

•  Chromatin Immunoprecipitation 

Sequencing (ChIP-Seq) 

•  Meta-Genomics 

•  Other Methods 

– Footprinting 

– 3D mapping 
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RNA-­‐Seq	
  Method	
  



RNA-­‐Seq:	
  UCHL1	
  expression	
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RNA-­‐Seq:	
  Differen<al	
  Expression	
  



RseqFlow:	
  Workflow	
  for	
  RNA-­‐Seq	
  Data	
  Analysis	
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Hierarchical	
  clustering	
  and	
  analyses	
  of	
  all	
  RNA-­‐seq	
  samples	
  

Top	
  row	
  color:	
  

Blue	
  is	
  prenatal	
  development	
  

Orange	
  is	
  period	
  7	
  (late	
  fetal	
  to	
  birth)	
  

Red	
  is	
  postnatal	
  development	
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  adulthood	
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  green	
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  is	
  CBC	
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Bioinforma<cs	
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  expression	
  (DEX)	
  

SpaNo-­‐temporal	
  differenNal	
  splicing	
  and	
  exon	
  usage	
  (DEU)	
  

Allele-­‐specific	
  expression	
  

RNA-­‐ediNng	
  

Weighted	
  correlaNon	
  network	
  analysis	
  

eQTL	
  

	
  

	
  



Differentially Expressed (DEX) genes 



RNA-Seq of DHRS11 and Correlated Genes 

Across Human Brain Development 


