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Items To Be Discussed… 
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I.  NIH Genomic Data Sharing Policy 
II.  Choosing a Repository for Data 

Deposition 
III.  How to Capitalize on Publicly-

Available Data 



NIH Genomic Data Sharing Policy 3 

NO!  
BAD! 



New World of “Omics” and “Big Data” 
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¨  Recent explosion of genomic (“omics”) 
technologies 

¨  NIH has made a heavy investment in 
supporting these technologies 
¤  It is therefore understandable that they 

would want the fruits of these investments 
to become open-source 
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Okay - We Get It… Sharing Can Be Tough 



But Sharing Omics Data is Now Compulsory! 
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This is the new reality, as it is now mandated for 
all extramural-funded projects… 

So we have to deal with it! 
 

(the truth is, many journals have required public 
deposition of “omics” data for some time now) 



NIH GDS Policy (as of Aug 27, 2014) 
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http://grants.nih.gov/grants/guide/notice-files/NOT-
OD-14-124.html 
 

“The GDS Policy applies to all NIH-funded research 
(e.g., grants, contracts, intramural research) that 
generates large-scale human or non-human genomic 
data, regardless of the funding level, as well as the 
use of these data for subsequent research”  
 
Effective for new applications as of: Jan 25, 2015 



What Constitutes “Genomic” Data? 
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¨  Policy applies to human and non-human data 
¨  GDP extends beyond genes and alleles: 
 

¤ GWAS/SNP arrays 
¤ Genomic Sequence (including whole-exome) 
¤ Epigenomics 
¤ Transcriptomics/expression arrays 
¤ Metagenomics (e.g. microbiomics) 

 



Genomic Data Sharing (GDS) Plan  
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¨  Required for any project proposing to generate 
large-scale genomic data  
¤ NIH does not explicitly define “Large-scale”…  
 (…but they have provided some examples - next slide) 

¤  If in doubt, contact your PO 

¨  Must include GDS plan in the Resource Sharing 
section of new grant submissions involving 
generation of genomic data 



Examples of Large-Scale Genomic Data 
(Per NIH GDS Supplemental Information) 
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¨  Sequence data from >1 gene (or comparable genomic regions) in >1,000 humans 

¨  Sequence data from >100 genes (or comparable genomic regions) in >100 humans  

¨  Data from >300,000 variant sites >1,000 humans 

¨  Sequence data from >100 isolates from infectious organisms  

¨  Sequence data from >100 metagenomes of human or model organism microbiomes  

¨  Sequence data from >100 metatranscriptomes of human or model organism microbiomes  

¨  Whole-genome or -exome sequence data of >1 model organism species/strains  

¨  Comprehensive catalog of transcripts or ncRNA from >1 model organism species/strains  

¨  Catalog of >100,000 SNPs from >1 model organism species/strains  

¨  Comparisons of genome-wide methylated sites across >10 cell types 

¨  Comparisons of differentially methylated sites genome-wide at single-base resolution 
within a given sample (e.g., within the same subject over time or across cell types within 
the same subject)  



GDS Plan Elements 
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Genomic data sharing plans must include:  
1)  Data source (i.e. species, tissue source, and type of 

genomic data)  
2)  The data repository where the data will be submitted  
3)  Data submission and release dates  
4)  IRB assurance (if constitutional human genomic data)  
5)  Justification for any data sharing restriction(s) 
6)  Request for an exception to submit human genomic 

data (only if the study will not meet NIH’s institutional 
certification criteria) 



What You Need to Share: 
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Genomic data (e.g. SNP, sequence, array, etc…) 
AND  

Relevant phenotype data 
Relevant exposure data 
 
*You should provide adequate data so that an 

independent investigator can reproduce your 
associated analyses  



Timing of the Data Release 
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¨  Most of the repositories allow you to set a date for 
public release of the data (often 1-year post 
deposition) 
¤ Could generate a private link to placate peer-review 

eds. 

¨  HOWEVER – the new NIH GDS policy specifies that 
data should be made publicly available at the time 
of publication 
¤ This applies to both human and non-human data 



De-Identification of Human Data 
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¨  Human genomic datasets should be de-identified 
prior to submission 
¤  Identifiers in the phenotype data should also be 

stripped in accordance with HIPAA regulations 
¤ De-identified IDs should be randomly generated to link 

genomic data with relevant phenotype or exposure 
data for the submission 



IRB Assurance for Human Data 
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¨  For studies on existing cohorts, the IRB should be 
consulted to determine the appropriateness of GDS 
for secondary use 

¨  For NIH-funded studies initiated after 01/25/2015, 
the expectation is that Investigators will obtain 
consent from participants for future use and broad 
sharing in accordance with the GDS Policy 



Institutional Certification for Human Data 
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The Institutional Signing Official should provide Institutional 
Certification prior to award stating: 

¤  Controlled vs. unrestricted access 
¤  Data submission is consistent with applicable national, tribal, and 

state laws and regulations as well as relevant institutional policies 
¤  Limitations on the research use of the data (if applicable) 
¤  Identities of research participants will not be disclosed to NIH-

designated data repositories  
¤  An IRB has reviewed the investigator’s proposal for data 

submission and assures that the protocol for the collection of 
genomic and phenotypic data is consistent with the Basic HHS 
Policy for Protection of Human Research Subjects (45 CFR Part 46) 



HIPAA Standards for De-Identification 
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HIPAA “Safe-Harbor” Identifiers 
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HIPAA Standards for De-Identification 
19 

Hmm… 
This could be 
a problem 



Certificate of Confidentiality 
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¨  Constitutional genomic data could potentially be 
used to re-identify the person 
¤ NIH has obtained a Certificate of Confidentiality 

(HG-2009-01) for dbGaP as an additional safeguard 
n Allows dbGaP to refuse to provide genotype/phenotype 

data to non-research entities 

¤ NIH further encourages investigators/institutions 
submitting large-scale genomic data to do the same 



Synopsis of GDS Requirements 
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¨  GDS plan is now required for all large-scale proposals involving 
generation of genomic data  
¤  Includes both human and non-human sources 
¤  “Genomic” = GWAS, sequencing, epigenomic, transcriptomic, & 

metagenomic 
¨  PI is responsible for the GDS plan 

¤  Check with PO ahead of submission to discuss expectations for the 
project GDS plan and timeline 

¨  Data should be made available no later than the date of 
publication 

¨  For work involving human subjects: Inquire with IRB to determine 
appropriateness of public deposition of data from existing cohorts 
and to craft adequate consent forms moving forward 



Remember: 



Choosing a Repository 23 



Repository Selection 
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¨  Non-human data can be made available through 
any commonly-used data repositories, regardless of 
whether or not it is NIH-funded 

¨  Human data must be deposited in a NIH-
designated repository 



NIH-Designated Repositories 
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¨  Database of Genotypes and Phenotypes (dbGaP): NIH 
database at NCBI originally designed to archive and 
distribute coded genotype, phenotype, exposure, and 
pedigree data from genome-wide association studies. 
dbGaP now accepts additional types of data such as 
copy number variants and large-scale sequencing 

¨  European Nucleotide Archive (ENA): database at the 
European Molecular Biology Laboratory -European 
Bioinformatics Institute (EMBL-EBI) that collects, 
maintains, and presents comprehensive sequencing 
information--including raw sequencing data, sequence 
assembly information, and functional annotation--as 
part of the permanent public scientific record 



NIH-Designated Repositories 
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¨  Gene Expression Omnibus (GEO): NIH data repository that 
archives and distributes microarray, next-generation 
sequencing, and other forms of high-throughput functional 
genomic data 

¨  Array Express: NIH-funded database at the EMBL-EBI that 
collects and disseminates microarray gene-expression data 

¨  Sequence Read Archive (SRA): NIH's primary archive of 
high-throughput sequencing data at the National Center for 
Biotechnology Information (NCBI). SRA stores raw 
sequencing data as well as alignment information in the 
form of read placements on a reference sequence. 



NIH-Designated Repositories  
27 

For a more extensive list of NIH-designated 
repositories, please refer to: 
 
https://gds.nih.gov/02dr2.html 



dbGaP Registration 
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¨  All GDS plans must be registered with dbGaP 
regardless of the repository in which they will 
ultimately be deposited 
¤ This should be done by the time the data cleaning and 

QC process begins (i.e. preprocessing) 



Plan Ahead! 
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¨  Know the required format for the data that you 
plan to deposit 
¤ For example, for methylation arrays, GEO requires: 

n Raw signal intensity, detection p-value and average beta for 
each sample 

n Beta values post-processing (i.e. after any normalization, 
filtering, batch-adjustment, etc.) 

¤ Easier to procure at the time of preprocessing 

¨  Makes life MUCH simpler when it comes time to 
submit the data for deposition!!! 



Putting Publicly Available Data to Work 30 



What Resources Are Out There? 
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¨  Remember: any of the aforementioned Repositories 
can also be searched for downloadable data 

GENOMIC DATA 
SHARING 

•  Excellent resources for validation or 
generation of preliminary data 

 
•  Vast amounts of integrated genomic 

data is also available through TCGA  



The Cancer Genome Atlas (TCGA) 
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¨  Joint effort between NCI/NHGRI 
¨  Publically available genomic, epigenomic, RNA/

miRNA expression, proteomic, and clinical data 
¨  Some “normal” tissues but mostly matched 
¨  Can download data via TCGA Data Portal:  

 https://tcga-data.nci.nih.gov/tcga/ 
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Deciphering the TCGA Barcode 
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TCGA Sample Code List 
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Code Definition 
01 Primary solid Tumor 
02 Recurrent Solid Tumor 
03 Primary Blood Derived Cancer - Peripheral Blood 
04 Recurrent Blood Derived Cancer - Bone Marrow 
05 Additional - New Primary 
06 Metastatic 
07 Additional Metastatic 
08 Human Tumor Original Cells 
09 Primary Blood Derived Cancer - Bone Marrow 
10 Blood Derived Normal 
11 Solid Tissue Normal 
12 Buccal Cell Normal 
13 EBV Immortalized Normal 
14 Bone Marrow Normal 
20 Control Analyte 
40 Recurrent Blood Derived Cancer - Peripheral Blood 
50 Cell Lines 
60 Primary Xenograft Tissue 
61 Cell Line Derived Xenograft Tissue 



Thank You! 38 


