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Genotype-Tissue Expression (GTEx) 

  NIH Common Fund (commonfund.nih.gov/gtex) 
  Co-chairs – Eric Green, NHGRI & Tom Insel, NIMH 
  Lead ICs (Program Officers) 

 NHGRI (Jeff Struewing, Simona Volpi, Gary Temple) 
 NIMH (Su Koester, Roger Little) 
 NCI (Carolyn Compton) 
 NHLBI (Weiniu Gan) 

  Active participation from many other ICs 



GTEx – Overview (I) 

  Goal – Establish a resource 
database and tissue bank in which 
to study the relationship between 
genetic variation and gene 
expression in reference/non-
diseased human tissues 

  1000 post-mortem donors  
 with multiple tissues each 



GTEx – Overview (II) 

  Funded as a 2-year feasibility pilot project 

  Specific aims: 
 Enroll 160 post-mortem donors, unselected for disease 

status 
 Obtain high-quality RNA from multiple tissues (30-50 per 

donor) 
  Parallel series of surgery donors (4-5 tissues) 

 Measure gene expression and high-density genotypes – 
identify cis eQTLs 



Autopsy	  Donors	   Surgery	  Donors	  

Goal	  n=160	   Goal	  n=160	  

From	  each	  donor	   From	  each	  donor	  

Goal	  –	  50	  =ssues	  
(Total	  n	  ~	  8,000	  =ssues)	  

	  	  

For	  each	  =ssue	   For	  each	  =ssue	  	  	  
Fix	  in	  PAXGene	  Tissue	  

(0.2	  –	  0.5	  gram	  aliquots)	  

One	  aliquot	   One	  aliquot	  

High-‐quality	  RNA	  (Goal	  >	  70%)	  

RNA-‐Seq	  to	  15-‐20	  million	  reads	  
Expression	  array	  an	  overlapping	  subset	  	  

GTEx	  

Goal	  –	  5	  =ssues	  
(Total	  n	  ~	  800	  =ssues)	  

Genotype-‐Tissue	  Expression	  
NIH	  Common	  Fund	  2-‐year	  
Pilot	  Project	  (FY10-‐11)	  

One	  aliquot	  fixed	  for	  
histopathologic	  review	  

Homogenize,	  extract	  RNA,	  
measure	  RNA	  quality	  

(n=8800)	  

Low-‐quality	  RNA	   Stop	  (store)	  

BSS	  –	  Biospecimen	  Source	  Site	  	  	  	  	  CBR	  –	  Comprehensive	  Biospecimen	  Resource	  
LDACC	  –	  Laboratory,	  Data	  Analysis,	  and	  Coordina=ng	  Center 	  	  v9/8/11	  

	  Storage	  

Fix	  in	  PAXGene	  Tissue	  
(0.2	  –	  0.5	  gram	  aliquots)	  

fibroblast	  cell	  line	  

SNP	  Chip	  &	  
	  	  	  	  	  	  	  	  	  	  lymphoblastoid	  cell	  line	  

GTEx	  Database	  
&	  caHUB	  Biobank	  

NIH-‐
supported	  
brain	  bank	  

BSS	  	  

CBR	  

LDACC	  

	  

	  Storage	  



Statistical Methods Development (R01s) 

Genotype-Tissue Expression (GTEx) Project: Overview 

Brain Bank 

Laboratory, Data Analysis 
& Coordinating Center GTEx Database 

http://www.ncbi.nlm.nih.gov/gtex/ 

Van Andel Research Institute  
Comprehensive Biospecimen Resource (CBR) 

Biorepository Operations & Pathology Review 

SAIC-Frederick 
Comprehensive Data Resource (CDR) 

caHUB Data Coordinating Center 

Biospecimen Source Sites  
•  National Disease Research Interchange 

•  Organ Procurement Organizations 
•  LifeNet Health 
•  Gift of Life Donor Program 

•   Surgery & autopsy 
•  Drexel University College of Medicine 
•  Albert Einstein College of Medicine 

•   ELSI sub-study 
•  Virginia Commonwealth University 

•  Roswell Park Cancer Institute 
•   Organ Procurement Organization 

•  Upstate New York Transplant Service 
•  Science Care, Inc. 

•  Whole body donation for training, education, and research 

•  Project coordination 
•  Nucleic acid extractions 
•  Genotyping 
•  Gene expression (array & RNA-Seq) 
•  Statistical  analysis 

•  eQTL display 
•  Controlled access to 

 individual-level data 

•  Receive   
 whole brains 

•  Dissect 11    
regions for 
expression analysis 

NCI/SAIC-Frederick sub-contractors 



GTEx – ELSI Sub-study 

  Laura Siminoff – Virginia Commonwealth Univ 

  NDRI sub-contract 
  To understand the factors affecting consent to tissue 

donation for biobanking purposes with the goal of 
guiding and improving the informed consent process in the 
future 

NIH web site for public information: genome.gov/gtex 
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Fixatives Formalin PAXgene 

PAXgene is at least as good as Formalin for histology. 
It is now our only morphologic fixative.  

Fixatives 

OBBR pathologists Carolyn Compton, Philip Branton, 
John Madden, James Robb, Leslie Sobin 

Slide courtesy Phil Branton 











GTEx Data Analysis 

  LDACC – Customized “Firehose” Analysis Pipeline 
 Gad Getz, David DeLuca 

  Statistical Methods R01 Investigators 
 Cox/Nicolae (Univ Chicago) 
 Dermitzakis/Guigo/Koller/McCarthy (Univ Geneva) 
 Liu (Harvard) 
 Pritchard (Univ Chicago) 
 Rusyn/Nobel/Wright (UNC-Chapel Hill) 



GTEx Preliminary Gene Expression 

  20 samples from experimental donors (2-3 organs, 
3 preservation methods, 3 donors) 
 Affy arrays -> good correlation of gene expression 
 RNA-Seq – no difference in preservatives, analysis 

ongoing 

  Experiments with non-GTEx tissue  
  -> DSN-lite cDNA prep looks promising over a range 

or RIN & small input amounts 

  11 Beta phase PAXGene Tissues over a range of 
RIN values 
  -> RNA-Seq pipeline 



GTEx Data Release 

  Policies & procedures for data release still being 
implemented 

  Plan quarterly dbGaP releases 
 Controlled Access 

 Genotypes, RNA-Seq, personal medical and epidemiologic 
information 

 Open Access 
 Expression arrays, processing variables, quality metrics, 

eQTL results, tissue-specific expression values (without links to 
genotype), etc. 

www.ncbi.nlm.nih.gov/gtex/ 



GTEx – ESP 
Eric Schadt, Ph.D. 
        Chief Scientific Officer, Pacific Biosciences; Mt Sinai School of Medicine 

Kevin K. Brown, M.D. 
Professor and Vice Chairman, Department of Medicine, National Jewish Health, 
Denver 

Vivian G. Cheung, M.D. 
Professor of Pediatrics and Genetics, University of Pennsylvania School of Medicine 
and Howard Hughes Medical Institute 

Ross Hardison, Ph.D. 
Professor of Biochemistry and Molecular Biology, Penn State University 

Allan Jones, Ph.D. 
Chief Executive Officer, Allen Institute for Brain Science, Seattle 

Rebecca Pentz, Ph.D. 
Professor of Research Ethics, Department of Hematology-Oncology, Emory University 
School of Medicine 

David L. Rimm, M.D., Ph.D. 
Professor of Pathology, Yale University School of Medicine 
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