
mRNA	  and	  miRNA	  sequencing	  of	  465	  samples	  from	  
	  the	  1000	  Genomes	  project	  

Aims	  of	  the	  study:	  (1)	  How	  to	  do	  distributed	  RNA	  sequencing?	  	  	  (2)	  What	  can	  we	  learn	  of	  transcriptome	  
variaCon	  and	  its	  geneCc	  component	  by	  integraCng	  genome	  and	  transcriptome	  data	  from	  hundreds	  of	  
individuals?	  	  	  	  (3)	  Create	  one	  of	  the	  biggest	  reference	  datasets	  for	  transcriptomics	  
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func@onal	  varia@on	  in	  human	  popula@ons	  	  

Transcriptome	  varia@on	  within	  and	  between	  popula@ons:	  
mRNA,	  miRNA,	  and	  their	  interac@ons	  

The	  best	  eQTL	  variants	  are	  enriched	   in	   funcConally	  annotated	   regions	  more	  olen	   than	  a	  matched	  
null	  (Ensembl	  Regulatory	  Build,	  Annotated	  Features	  in	  GM12878;	  coding	  annotaCons	  from	  Gencode	  
v12).	  

mRNA miRNA 
TSI 93  89 
GBR 94 94 
FIN 95 93 
CEU  91 87 
YRI 89 89 
TOT 462  452 

RNA	  sequencing	  in	  7	  insCtutes	  with	  Illumina	  
TruSeq	  protocol.	  	  
-‐ 	  Random	  distribuCon	  of	  samples	  
-‐ 	  Replicates:	  5	  samples	  in	  each	  lab	  +	  168	  
samples	  in	  two	  labs.	  	  	  
-‐	  Genotypes	  from	  1000	  Genomes:	  27	  M	  total	  
variants.	  90%	  of	  samples	  in	  Phase1,	  the	  rest	  
imputed	  from	  Omni2.5	  M	  SNP	  data	  

Integra@on	  of	  transcriptome	  and	  genome	  sequencing	  uncovers	  

Enrichment	  of	  eQTLs	  in	  func@onal	  regions	  uncovers	  causes	  and	  
effects	  of	  regulatory	  varia@on	  

Both	   gene	   expression	   levels	   and	   splicing	   contribute	   to	  
variaCon	  within	  and	  between	  populaCons	  
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Sequencing-Depth vs.
Population Diversity

Gene Activity across a Individuals and Populations

Expr	  of	  total	  
wi	  &	  bw	  pop	  

Thousands	  of	  expression	  and	  splicing	  QTLs	  with	  increased	  
discovery	  of	  causal	  variants	  
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Loss-‐of-‐func@on	  effects	  can	  be	  characterized	  by	  RNAseq	  	  

Varia@on	  in	  allelic	  expression:	  o[en	  driven	  by	  allele-‐specific	  
splicing,	  and	  dominated	  by	  rare	  effects	  
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16%	   of	   the	   NHGRI	   GWAS	   database	  
variants	   are	   significant	   eQTLs	   in	   our	  
dataset	  

11%	   EUR	   and	   2%	   of	   YRI	   eQTL	   genes	  
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