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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)

= |ntegral 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

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Cases with 15 or more
tissues

Cases with 15 or more
tissues with RIN values

Case criteria

Cases with 15 or more
tissues that have a RIN of 6
or greater
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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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GTEx Case Definitions

Ineligible cases

Case NOT eligible for
analysis

Documented cases with
history of sepsis
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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.

Cases that were deemed by the Pathology Review
Committee (PRC) review to be diseased or abnormal for an
entire case.

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



Final GTEX Collection Numbers

GTEx Post Mortem Brain collected 427
Collections (includes , .
ENCODE and BMS donors) Brain not 538 (237 of WhICh
collected 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
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Breakdown of GTEx Cases

Ineligible cases

Cases later deemed NOT
eligible for analysis

Documented cases with
sepsis
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8

30

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)

Acute sepsis (5)

Lymphoma (2)

1 Surgical case included (due to HCV, same case as
above in ‘Ineligible cases’)

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)



Number Of TISSUGS CO”eCtEd ~27,000 Tissues and > 69,000 Aliguots
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*Tissues added as of APR2012

Tissue Type

** Tissues removed as of APR2012
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25 tissues with RIN value of >6

Cases with RIN values available as of 08.02.2016 (N=855)

Average RIN by Tissue Type
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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
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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 GTEXx 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 ~Number of Specimens
cases

PAXgene-Fixed Processed 8 e oo 965 31,845

Paraffin Embedded ey = SR

PFPE slides CBR 965 31,845

Frozen CBR 230 4,140

BMS (PFPE blocks/slides gji f'j';gfnbt'i‘;gtz (80C)

22;;')\'2/_80 frozen CBR 32 644 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://blospecimens.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.qgtexportal.org/home/samplesPage and https://specimens.cancer.gov/
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GTEX Histological Images

= Accessible for the public at:
https://biospecimens.cancer.qgov/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
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Search Results and Viewing

m National Cancer Institute

GTEx Histological Images

Search

Lung

Displaying 25.0f 513 rasuls.

Search Results
Case D Age

STEX-11TF §1-70

STE-MCU S51-80

STEX-H1FC 61-70

STEX-1IVE  §1-70

STEX-11YS  §1-70

STEX-1285  61-70

STEX-13SC  51-50

STEX-1TXS  61-70

STEX-1TYW  51-60

STEX-17YK 51-50
STEX-1132W §1-70
STEX-1E2X 5160

STEX-1DXX  §1-70

STEX-1DXY  §1-70

STEX-UDXZ  51-50
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Gender

[XES

M

Mae

Mae

Mae

Maz

M

Mae

Maz

Mae

M

Specimen ID

STEX-117F-1025

GTE-111CU-0326

STER-11FC-1125

STE-1IVE-0726

STEX-11Y5-0626

GTEX-11285-0725

STER-13UC-1325

GTEX-117X5-0326

GTEX-1TYW-0525

STER-1TYR-1325
GTEX-1132W-0525
GTEX-192%-1325

GTEX-11DXX-0525

STEX-1DK-1226

STEX-1DKZ-0725

:

Al B|G\EE &) B8] B\E 5 8] 8|5

stthe National Institutes of Heslth | www.cancer.gov

Go
Pathology Review Comments Acceptability Action
P bysis Pooepiatie &
peces, pacny Actapiame &

DrONCNOPNEUMANEI., K0US o carmiage

2 pheses, one piecs Inciudes large vessel and foous of cartiage, Acceptanie =
oongestian

2pieces; forosis, Accapiaie -

fareign body giant csfis cansistnt with aspiraion

2 smail, Irreguiar, Fagmeniad pleces. (7x5 & SxSmm) Accapiaie -

2 preses, PSS MOJSTIS-MATKaT SCSICTONS Acamame &

PEUMaNTES/CoNgesTion

2 pheses: moderats vascular congeston Acceptanie =

2 pleces, one plece ariad -

congestion and hemanhage

2 peoes, ana egem: Actamane -

Faden macrophages.

2 pheses: paichy pneumanta Acceptanie =

s, Accapiaie <

2 pieoes. MANed CONgESTaNTIEMAONTage Actamane -

2pieces, changs, cangestian, Accapiaie -

marow embaiism

2 pleces, hemaonhage and sdema Accapiaie -

phaces, and re— -
moromast

oroferaton

Aperio Slide For Specimen GTEX-111FC-1126 (Prinisvia page |
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Image Download Function

Single Image

Aperio Slide For Specimen GTEX-N7MS-0926

Home ‘ Terms ‘ BERB ‘ Case Td: GTEXN7MS
Age Range: 61-70
G < Male
Tissue Type: Lung
Autolysis: 2
Acceptability: Acceptable
PRC Comment: OK for analysis

GTEX Histological Images

Search

Print this page |

| Downloac Aperio image fiie |

LunG Go

Displaying 25 of 513 results.

Search Results.

Case D Age Gender Specimen ID Tissue ogy Review Acceptability Action
Type

GTEX-15EOM 21-40 Female GTEX-1SEOM-0826 Lung 1 2 pieces; over-sized and poorly fixed, includes pleura (not  Acceptable &« ‘
target)

GTEX-15ER7 2140 Female GTEX-15ER7-0926 Lung 1 2 pieces; mild congestion and edema Acceptable «

GTEX-15ETS 4150 Female GTEX-15ETS-1226 Lung 1 2 pieces, prenounced chronic congestion, mild active Acceptable «
pneumonitis/bronchitis. bronchial hyaline cartilage present,
delineated

) NATIONAL CANCER INSTITUTE
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GTEX Histology Images

ARTICLE

Complex Sources of Variation in Tissue Expression Data:
Analysis of the GTEx Lung Transcriptome

Matthew N. McCall,'»* Peter B. Illei,? and Marc K. Halushka?*

The sources of gene expression variability in human tissues are thought to be a complex interplay of technical, compositional,
and disease-related factors. To better understand these contributions, we investigated expression variability in a relatively
homogeneous tissue expression dataset from the Genotype-Tissue Expression (GTEx) resource. In addition to identifying technical
sources, such as sequencing date and post-mortem interval, we also identified several biological sources of variation. An in-depth
analysis of the 175 genes with the greatest variation among 133 lung tissue samples identified five distinct clusters of highlv

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 (SOPSs)

iS8fUE National Cancer Institute U.S. National Insti of Health |

—— W —" . S —
B B R Biorepositories and Biospecimen
Research Branch

» Developed for GTE d
Home About BBRB ~ Programs ~ Best Practices ~ News and Events ~ Public Resources ~ Patient Corner ~ eve O p e O r X a n
::Isnue Image Library o o o Last Updated: 07/17/15 g:zr‘-::zl;frgsp(esrgg:? aval I ab | e fO r p u b | I C

Introduction

tandard Operatin
r s (

5
Sro s (206 GTEx Standard Operating Procedures Library The NIH GTEx Project

.
eSS Pract
e The Entire SOP Library can be downloaded at the bottom of the page. R Behind eatR: S0P

Biobank Economics

lodeling Tool Important Notes on SOPs.

Recommendations. Templates. A. Enroliment and Informed Consent GTEx SOP Library - -

Scientific Publications 1. BBRB-PM-0003-F1 GTEx Informed Consent Verification, Site 1 . OVe r Va rI O u S O p e ratl O n S
‘g:;:;';op Summaries and 2. BBRB-PM-0003-F2 GTEx Informed Consent Verification, Site 2

Brochures and Educational 3. BBRB-PM-0003-F4 GTEx Donor Eligibility Criteria Form - -

WMaterials .
R 4. BBRB-PM-0018 GTEx Live Donor Informed Consent Template .
5. BBRB-PM-0019 GTEx Next of Kin Informed Consent Template

NEE— « Ethical and regulatory

1. BBRB-ER-0003 Development and Implementation of Material Transfer and Data Use
Agreement for GTEx Partners

.
2. BBRB-ER-0005 Biospecimen and Data Withdrawal and Recall Procedure p raCtI C‘ ! : 5

3. BBRB-ER-0005-F1 Withdrawal or Recall Request Approval Form

e S G « Biospecimen collections

1. BBRB-PR-0004 GTEx Tissue Processing Procedure

2. BBRB-PR-0004-W1 GTEx Tissue Harvesting Work Instruction ® DE itz i CO | I e Ctl O n

3. BBRB-PR-0004-W1-G3 GTEx Organ Retrieval, Dissection, and Preservation Details Table

4. BBRB-PR-0004-W1-G4 Brain Autopsy Normal Tissue Collection - - -
S. BBRB-PR-0004-W4 GTEx W1 GTEx Work Instruction for Collection of Tissue and use of Dry . S h I p p I n g k I tS an d
Ice Prior to Storage
checklists
D. Biospecimen Collection Supplies and
Shipping Procedures for GTEx .
1. BBRB-OP-0001 GTEx Kit Receipt, Supplies, and Shipping Procedure . P at h O I O gy revl eW

2. BBRB-OP-0001-W1 GTEx Work Instruction for Blood and Skin Biopsy Receipt and Shipping
(Yellow Kit)

6. BBRB-PM-0003-F5 GTEx Tissue Recovery Case Report Form (CRF)

3. BBRB-OP-0001-W2 GTEx Work Instruction for Whole Brain, Brain Stem, and Hair Collection
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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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Vocabulary Data Sharing Biospecimen CDEs

NCIl caDSR NIH CDE Portal

https://cdebrowser.nci.nih.gov/cdebrowserClient/cdeBrowser.html  https://cde.nIlm.nih.gov/cde/search/
Cancer Centers | [ Key Projects | [ NGI ) ['NGi Consortum | [ NCTNETCTN | [ NiHinstiutes ][ SB0s | [ UNASSIGNED |

Al Program Areas

: el I I l 1 I[=r Iﬁ
[53ABTC (Adult Brain Tumor Con Data Element Derivotion ]mn'nlnh] pre——
s e Siaeciication & The number that describes the vertical force
Raculte: 376 s axertad by the mass of an individual as a result
(3 Alliance (Alliance) Ethnic Group Category of gravity
Gy —— I KN N KN BN o o oA NG OO
(1) Classifications Preforred Owned Workllow Public  |Version In both caDSR [y e
(38PV - Tumor Biospeci DssioaText By Stats & d O Guaitied (362)
() GTEx - Postmortem Bi- an
(19 GTEx - Postmortem NIH CDE Portal Person Birth Date standara @
(B ProtocolForms |1 The month, day and year on which the parson
(3 BOLD (Breast Oncology Loc: = was born
: . 0| Epssgr, ) ey nap Reesseo  [awan |20
(3 BRIDG (BRIDG Collaboration) ™\l | - Used NINR NCI NCI-GTEx NCI-BPV
[ caCORE (NCI Core Infrastruct - B, )
25 CCR (NCI Center for Cancer R Steward: NGl
(3 COCIPHIN (Centers for Diseas
[ COISC (Clinical Data Interchar Ethnic Group Category Text <
CIP (NCI Cancer Imaging Prog > weteud for reporiing infarmation abo Value Code Name Code
CITN (Cancer Immunother | jlemed.Congant | Oosesqiormed Consent | crep RELEASED 6% 40 sthnicity basSa DT ITEOMEE o7 Management Hispanic or Latino Hispanic or Latino G17459
B (Cancer g unotherapy 7| Fom Soned and Budget (OMB) categories. Not Hispanic or Latino  Not Hispanic or Latino ~ G41222
(53 COG (Children's Oncology G . Not reported Not Reported ©43234
(53 CTD-2 (Cancer Target Discove “:d NCI NCI-GTEx NCI-BPV Unknown Unknown 17998
(23 CTEP (NCI Cancer Therapy Ev

Ontology of BioBanking (OBIB) NCBO BioPortal
OBO Foundry http://bioportal.bioontology.

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

=0

BO Foundry

Modeling the processes of informed consent,
specimen collection. and specimen storage

Subma

The Ontol

gy for BioBanking came from mesping OMIABIS. (made for
BBIRN with the Univ of Penneyivania Biobank Omtotogy

Ontology for Biobanking

An ontology built for ana g of biobank repository and ing
OntoBee = Aberowa oLs 1D Space
PURL grobe
The Ontology for Bsobanking (OSIB) is an ontology for the annotation and modeling of the Licanae
activities. contents, and administration of a biobank. Biobanks are faciliies that store Homepage u ank anking
specimens. such as boddly fluids and issues. typically along with specimen ann: Contaot
chinical data. OBIS is based on a subset of the ONtology for Biomedical Investig Trackers " B . niing/biobanking
has the Bask Formal Ontology (SFO) as fis upper ontoiogy. and is developed foliowing OBO Dorkain e
Foundry principles. The first version of OBIB resulted from the merging of two existing
blobank-related ontoiogies. OMIABIS and biobank ontology
Mew Ean PURL

Products Next Steps 22
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Comprehensive Data Resource (CDR)

CDR is aweb-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)

Comprehensive
Data Resource

[ Back Office ‘_j Query Tracker ‘_j Deviation List

| @ PRC flag enabled. You now have PRC access!

Most recent CDR activity Welcome, admin | Logout
New Case: Case-1234 16 Org: Data Coordinating Center
New Case: 123abc on Privileges: DM | PRC|LDS |
New Case: STEVE-00001 on 11/9/2015

more ... Session expires in: 29:40

® CDR-Lite development

* Published code in GitHub as open source for public
access (https://github.com/NCIP/CDR-Lite)

» ldentify collaborative partners who wish to adopt CDR

m NATIONAL CANCER INSTITUTE

CDR is being adopted for other NCI programs

DM Home

CDR Collaborative Announcement
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https://github.com/NCIP/CDR

GTEXx Biospecimens in the Specimen Resource Locator (SRL)

https://www.specimens.cancer.gov/

= Abiospecimen resource database designed to help B r e e toner
researchers locate resources that may have samples SRR e R A e
needed for their investigational use Specimen Resource Locator

= Publicly searchable and includes information about ADout the Soce e R e Locator
biospecimen banks and procurement services e e T e )

procurement services. The specimens and samples come from non-commercial, either NCI or non-NCI-funded resources. Investigators can
search the database and gain access to thousands of specimens of various tumor, organ, and preservation methods.

In the event you are unsuccessful in finding the appropriate specimen resource you may contact the NCI Tissue Expediter, a scientist, who
can further assist you. Also, the Tissue Expediter can assist researchers to identify potential collaborators when needed. The NCI and the
NCTI's SRL do not oversee or take responsibility for the content, quality or data of the specimen collections or resources participating in the

Specimen Resource Locator SRL.

Found 36 matching collections from 1 resource Spe@men Resource Locator

Click on a collection to view additional details and contact information for the resource.

GTEXx Contact Information
GTEx Contact: Simona Volpi
Adrenal Glands Title: GTEx Project
Collection Name Organ Site Histol Tumor Type Preservation Type
i i/ e e This resource has a service and/or shipping fee. Address: Rockville, MD
Adipose Adipose normal PaxGene :
Collaboration for use of specimens is not required. Phione::(301):443-6453
Adrenal Glands Adrenal Glands Normal PaxGene e URL: https:// nih.qov/GTEx/index
Aorta Aorta Normal PaxGene Email: simona.volpi@nih.qov
Organ site
Artery Artery Normal PaxGene Adrenal Glands
Bladder Bladder Normal PaxGene Hstnlcoy f Tamor Type
Elood Blood Normal PaxGene Normal
- - Specimen Type
CE Brain R PaxGens Autopsy Specimen, Blood, Cell Line, DNA, RNA
Euszst Ee=t R FeEam Other Specimen Types in this Collection (if any)
Cervix Uteri Cervix Uteri Normal PaxGene Not Available
colon Colon Normal PaxGene e Lo e
PaxGene
Esophaqus Esophagus Normal PaxGene
Available Data
Ezllopian Tube Fallopian Tube Normal PaxGene
> Demographic Information
Hair Hair Normal PaxGene > D it Saeci
Heart Heart Normal PaxGene > Risk Factors
Kidney Kidney Normal PaxGene > Pathology Report
Large Intestine Large Intestine Normal PaxGene > Treatment Information
Liver Liver Normal PaxGene Type of Collection
Lung Lung Normal PaxGene > NIH/NCI
Muscle Muscle Normal PaxGene Application EIi
Nerve Nerve Normal PaxGene

> Academia
> Government
> Non-Profit

@ NATIONAL CANCER INSTITUTE plhenie

> Commercial

> Non-U.S. Organization



GTEXx Sample Request

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

GTEXx Biospecimen Access Requests (complete and email)
GTEXx Biospecimen Access Policy (review)
GTEXx 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

M) NATIONAL CANCER INSTITUTE 25
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