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It all starts with the donors

▪ The project depended on many biospecimens from each of 

many individuals

▪ GTEx biospecimens came from deceased individuals with 

permission of family decision makers

▪ Collections performed in partnership with Organ Procurement 

Organizations

▪ Accompanying study of GTEx-associated Ethical, Legal, and 

Social Implications (ELSI) 

▪ Integral role of many organizations in developing and 

managing GTEx
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GTEx Technical Program Goal: 
Establish a collection where 70% of all cases have 12 or more tissues with 
RIN values > 6.0  
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GTEx Collection Final Update

▪ Total collection goal: 965 donors

▪ Collections complete as of December 

31st, 2015; 965 donors

▪ 538 non-brain and 427 brain cases
- Average PMI for non-brain case: 6.06 hrs

- Average PMI for brain case: 15.44 hrs
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Criteria Definitions and notes

Ineligible cases Cases that did not pass all eligibility criteria defined in the 

protocol.  Deviation reports were created for each case and 

reviewed. These cases were accepted by the NIH as part of 

the GTEx study. 

Case NOT eligible for 

analysis

Cases that were deemed by the Pathology Review 

Committee (PRC) review to be diseased or abnormal for an 

entire case.  

Documented cases with 

history of sepsis

Cases where the source documentation (medical history) 

indicate sepsis, toxemia or bacteremia. Except for cases 

deemed not eligible for analysis (see above), the PRC did 

not recommend exclusion of the case from molecular 

analysis. 

Note: Sepsis is NOT an eligibility criteria for the GTEx study

GTEx Case Definitions
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Study Requirement Completed Breakdown

GTEx Post Mortem 

Collections (includes 

ENCODE and BMS donors)

965 965 Brain collected 427

Brain not 

collected
538 (237 of which 

had frozen aliquots 

collected)

GTEx Surgical Donors *16 (100 initially) 16 (includes 1 

ineligible HCV 

case which was 

returned to BSS)

GTEx/ENCODE 4 4

GTEx/BMS 32 32

* Study was terminated early due to low enrollments; 1 ineligible case included in number

Final GTEx Collection Numbers                                                                                  Final GTEx Collection Numbers
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Criteria # of cases Reasons 

Ineligible cases 11 • Includes 1 surgical case that was invalidated (due to 

HCV)

• Age (1 case; < 21.0 yrs.)

• BMI (4 cases; > 35.00) 

• Inadequate number of minimum 5 core tissues 

collected (4 cases)

• IV drug history (1case)

Cases later deemed NOT

eligible for analysis

8 • Acute sepsis (5)

• Lymphoma (2)

• 1 Surgical case included (due to HCV, same case as 

above in ‘Ineligible cases’)

Documented cases with

sepsis

30 Information recorded on Clinical Case report form, 

medical conditions or in note sections (number includes 5 

acute sepsis cases above, remaining 25 cases remain 

eligible as history of sepsis was not exclusionary)

Breakdown of GTEx Cases                                                                                  
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Number of Tissues Collected ~27,000 Tissues and > 69,000 Aliquots 

N = 961
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Average RIN by Tissue Type 
Cases with RIN values available as of 08.02.2016 (N=855)

25 tissues with RIN value of >6
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Number of Frozen Tissue Aliquots by Tissue Type
(237 cases, 4,357 aliquots, 8 tissue types)
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• Frozen fresh on Dry Ice and stored in LN2

• Total of 237 cases with matching frozen tissues to PAXgene preserved tissues
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GTEx Legacy Collection
▪ Consolidation of all GTEx biospecimens and derivatives under one 

management plan.

▪ Transition the responsibility of biospecimen governance and granting 

specimen and data access

▪ Enhance public web portal interface for access to the GTEx inventory and 

enable search capability via queries performed on publically available GTEx data 

elements.

▪ Provide a quality plan that encompasses oversight of the entire collection with 

particular focus on ensuring proper transfer and long term maintenance of the 

specimens.

▪ Perform outreach efforts to engage the research community in understanding 

the value and opportunities for further research on the GTEx collection.
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Status of GTEx Collection
Collection moved from VARI to the Broad Institute October, 2016

Processing Type Location
Number of

cases
~Number of Specimens

PAXgene-Fixed
Processed at CBR; sent

to LDACC
965 31,845

PAXgene-Fixed

Paraffin Embedded
CBR 965 31,845

PFPE slides CBR 965 31,845

Frozen CBR 230 4,140

BMS (PFPE blocks/slides

and LN2/-80 frozen

tissue)

CBR 32

645 PFPE blocks

644 frozen tissue (-80◦C)
644 frozen tissue (LN2
1,922 slides

*Whole Brain, unfixed Miami Brain Bank 436 436
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Resources for the Scientific Community:

1. GTEx Histological Image Viewer: 

https://biospecimens.cancer.gov/resources/tissue_image_library.asp

2. SOPs from GTEx Biospecimen Collections: 

https://biospecimens.cancer.gov/resources/sops/library.asp

3. GTEx Common Data Elements/Biospecimen Controlled Vocabulary: 

https://cde.nlm.nih.gov/cde/search?selectedOrg=NCI-GTEx

4. Comprehensive Data Resource (CDR) and CDR-Lite:

https://github.com/NCIP/CDR-Lite

5. Access to Residual GTEx Biospecimens: 

http://www.gtexportal.org/home/samplesPage and https://specimens.cancer.gov/

https://biospecimens.cancer.gov/resources/tissue_image_library.asp
https://biospecimens.cancer.gov/resources/sops/library.asp
https://cde.nlm.nih.gov/cde/search?selectedOrg=NCI-GTEx
https://github.com/NCIP/CDR-Lite
http://www.gtexportal.org/home/samplesPage
https://specimens.cancer.gov/
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GTEx Histological Images
▪ Accessible for the public at:

https://biospecimens.cancer.gov/resources/tissue_image_library.asp , and

https://commonfund.nih.gov/gtex/data

▪ Open access with various search options

• Specific field search:

IDs (case & specimen)

- Tissue type

- Autolysis score

- Age range

- Gender

- Acceptability

• All field search: combination of text and wildcard

▪ View image with zooming capability without installing image software 

https://biospecimens.cancer.gov/resources/tissue_image_library.asp
https://commonfund.nih.gov/gtex/data
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Search Results and Viewing
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Image Download Function
Single Image
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GTEx Histology Images

The American Journal of Human Genetics 99, 624–635, September 1,2016

Conducted a study to capture the complex and diverse sources of tissue 

heterogeneity, specifically histologic and histopathologic characterization in 

a ‘normal’ lung tissue dataset.
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Standard Operating Procedures (SOPs)

▪ Developed for GTEx and 

available for public 

guidance

▪ Cover various operations 

including:
• Ethical and regulatory 

practices

• Biospecimen collections

• Data collection

• Shipping kits and 

checklists

• Pathology review
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Biospecimen Controlled Vocabulary

▪ GTEx and BPV form elements defined in Protégé as Common Data Elements (CDEs)

• Form Elements and valid values definitions stored in Protégé 

• Exported to SOLR for display in the CDR

▪ Valid Values defined in SOLR for display in CDR:

• Cause of Death, Source ICD10-CM

- Synonyms from UMLS

• Medications, source FDA NDC List

• Primary Cancer Type, source PDQ Disease List

• Medical Procedures, source AMA CPT List

- Synonyms from UMLS

• Demographics
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NCI caDSR                                                                     NIH CDE Portal

Ethnic Group Category

In both caDSR

and 

NIH CDE Portal

Vocabulary Data Sharing Biospecimen CDEs

https://cdebrowser.nci.nih.gov/cdebrowserClient/cdeBrowser.html https://cde.nlm.nih.gov/cde/search/

Ontology of BioBanking (OBIB)
OBO Foundry

http://www.ontobee.org/ontology/OBIB

NCBO BioPortal
http://bioportal.bioontology.org/

http://www.ontobee.org/ontology/OBIB
http://bioportal.bioontology.org/
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Comprehensive Data Resource (CDR)

▪ CDR is a web-based information management 

system that was developed to support two 

biospecimen programs at NCI:

• GTEx

• The Biospecimen Preanalytical Variables (BPV) 

program  

• Published code at GitHub 

(https://github.com/NCIP/CDR)

▪ CDR is being adopted for other NCI programs

▪ CDR-Lite development

• Published code in GitHub as open source for public 

access (https://github.com/NCIP/CDR-Lite) 

▪ CDR Collaborative Announcement

• Identify collaborative partners who wish to adopt CDR 

https://github.com/NCIP/CDR
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GTEx Biospecimens in the Specimen Resource Locator (SRL)
https://www.specimens.cancer.gov/

▪ A biospecimen resource database designed to help 

researchers locate resources that may have samples 

needed for their investigational use

▪ Publicly searchable and includes information about 

biospecimen banks and procurement services
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GTEx Sample Request

▪ Complete 1 form and email to: nhgrigtex@mail.nih.gov

GTEx Biospecimen Access Requests (complete and email)

GTEx Biospecimen Access Policy (review)

GTEx Material Transfer Agreement (sent after approval prior to shipment of samples)

▪ Authorized requests of GTEx samples can be found on the GTEx

portal

▪ Additional samples available include PAXgene-fixed Paraffin-

embedded (PFPE) blocks and frozen, stored brain regions

mailto:nhgrigtex@mail.nih.gov


www.cancer.gov www.cancer.gov/espanol


