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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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funcAonal	  variaAon	  in	  human	  populaAons	  	  

Transcriptome	  variaAon	  within	  and	  between	  populaAons:	  
mRNA,	  miRNA,	  and	  their	  interacAons	  

The	   best	   eQTL	   variants	   are	   significantly	   enriched	   in	   funcConally	   annotated	   regulatory	   and	   coding	  
regions	  (Ensembl	  Regulatory	  Build,	  Gencode	  v12),	  with	  an	  overrepresentaCon	  of	  especially	  promoter	  
and	  enhancer	  annotaCons	  as	  well	  as	  splicing	  and	  nonsynonymous	  variants.	  	  

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	  1	  
-‐ 	  Random	  distribuCon	  of	  samples	  
-‐ 	  Replicates:	  5	  samples	  in	  each	  lab	  +	  168	  
samples	  in	  two	  labs.	  	  	  
-‐	  Genotypes	  from	  1000	  Genomes	  2:	  27	  M	  total	  
variants.	  90%	  of	  samples	  in	  Phase1,	  the	  rest	  
imputed	  from	  Omni2.5	  M	  SNP	  data	  

IntegraAon	  of	  transcriptome	  and	  genome	  sequencing	  uncovers	  

Enrichment	  of	  eQTLs	  in	  funcAonal	  regions	  uncovers	  causes	  and	  
effects	  of	  regulatory	  variaAon	  

Gene	   expression	   levels	   and	  
splicing	  contribute	  almost	  equally	  
to	   transcripCon	   variaCon	   within	  
populaCons.	  3	  	  
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Data	  available	  :	  www.geuvadis.org	  ;	  ENA	  accessions	  E-‐GEUV-‐1,	  E-‐GEUV-‐2	  
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NUMBER	  OF	  SPLICE-‐DESTRUCTIING	  VARIANTS	  PER	  EXON	  

 RNAseq reads 
Individual 
median 

mRNA total 58.4 M  

mRNA QC pass  48.8 M  

miRNA total 8.8 M  

miRNA QC pass  1.2 M  

Quantifications 
In >50% 
individuals 

Genes  14,779 
Exons  141,951 
Transcripts  74,533 

Splice junctions  134,293 
Fusion genes 5 
Transcribed repeats  47,438 
RNA edited sites 100 
miRNA genes  706 
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Most	   asQTLs	   affect	   UTR	   length	   rather	   than	  
splicing.	  

FuncAonal	  characterizaAon	  of	  loss-‐of-‐funcAon	  variants	  	  

Distributed	  RNA-‐
sequencing	  works	  well:	  
technical	  variaCon	  due	  to	  
laboratory	  effects	  is	  less	  
than	  biological	  variaCon	  
between	  samples	  

DifferenCal	   splicing	   is	   more	  
common	   between	   than	  
within	  conCnents	  	  

mean	  0.469	  

EXPR	  LEVEL	  VARIATION	  /	  TOTAL	  VARIATION	   %	  OF	  GENES	  
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The	  expression	  levels	  of	  26	  miRNAs	  correlate	  with	  
predicted	  target4	  quanCficaCons	  in	  the	  populaCon	  

miRNA	  cis-‐eQTLs	  have	  increased	  trans-‐
eQTL	  signal	  with	  miRNA	  target	  genes	  

The	  majority	  of	  protein-‐coding	  genes	  and	  10%	  of	  
miRNA	  genes	  have	  a	  common	  regulatory	  variant.	  	  

Genome	  sequencing	  data	  allows	  beker	  discovery	  of	  
the	  best-‐associaCng	  variants,	  and	  shows	  a	  significant	  
enrichment	  of	  indels.	  	  

eQTL	  VARIANT	  RANK	  

1st	  eQLT	  variant	  
2nd	  best	  
5th	  best	  
10th	  best	  

enrichment	  relaCve	  to	  a	  matched	  null	  
numbers:	  -‐log10	  p	  

asQTLs	  from	  analysis	  of	  transcript	  raCos	  	  

DetecCon	   of	   allele-‐specific	   expression	  
(ASE)	  and	  transcript	  structure	  (ASTS)	  

Much	   of	   ASE	   is	   driven	   by	  
transcript	  structure	  changes	  

The	   majority	   of	   ASE	   is	  
caused	   by	   rare	   events	   in	  
the	  populaCon	  

regulatory	  “loss-‐of-‐funcCon”	  
variants?	  
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GeneCc	   variants	   in	   splicing	  
moCfs	   significantly	   decrease	  
both	   predicted	   and	   observed	  
splicing	  efficiency.	  	  

Premature	  stop-‐codon	  variants	  	  
lead	  to	  nonsense-‐mediated	  
decay	  frequently	  but	  not	  always:	  
beker	  predicCons	  needed	  

null	  


