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2007 

Genomic Summary Results 

(GSR) does not include 

individual level information 

was open-access

2008

Homer et al. publication

2008-2018

GSR in controlled-access



Updated Genomic Data Sharing Policy 
November 2018
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https://go.usa.gov/xVM2d



Allele Frequency Aggregator (ALFA) 

● A new source of aggregated frequency data from dbGaP 

● Allow users access to pooled allele frequency data from 
dbSNP and dbGaP for variant interpretation and analysis 
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Data CoLab:

Friday, October 18

10:00AM - 10:30AM

Exhibit Hall, CoLab Theater 1 #345



Outline

5

• Pipeline overview 

• Data Normalization

• Pipeline output summary

• Data Release

• Conclusion and Q&A



ALFA Process Overview

Product Release

●RefSNP Web 

page

●API

●FTP

Preprocessing

● ‘Approved’ Study 

selection

● Study QA/QC

●Graf-Pop ancestry 

calculation 

●Data conversion to 

VCF

Computation

●Normalization of variants

○ SPDI1 conversion

○ Remapping

○ VOCA1

○ RefSNP assignment

●Aggregation

○ Individuals and 

genotype

○ Populations

●Compute frequency

6
1Holmes et al. https://www.biorxiv.org/content/10.1101/537449v3

https://www.biorxiv.org/content/10.1101/537449v3


Project Challenges
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Large volume of data

• Thousands of studies

• Millions of subjects and variants

• Trillions of genotype

Harmonized subjects and populations across studies 

• No ancestry reported

• Study-reported ancestry is inconsistent with genotype

• Population definition and grouping not consistent 

Normalize variant and genotype 

• Different reporting (format, assembly, etc.)

• Mixed quality



GRAF-pop

● Uses Ancestry Informative Markers (AIMS) 
● Validate sample ancestry
● Remove duplicate samples
● Assign computed populations
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GRAF-pop: A Fast Distance-Based Method To Infer Subject Ancestry from 

Multiple Genotype Datasets Without Principal Components Analysis

Jin Y et al. (2019), https://www.ncbi.nlm.nih.gov/pubmed/31151998

https://www.ncbi.nlm.nih.gov/pubmed/31151998


GRAF-pop Computed Populations

ALFA populations

Global

European

Hispanic 1

Hispanic 2

African or African American

African

African American

Asian

South Asian 

Asian or Pacific Islander

East Asian

Other Asian

Other



Ancestry Informative Marker (AIM) Analysis
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Study Reporting Issues
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Software Bug Assay Error



ALFA Process Overview

Product Release

●RefSNP Web 

page

●API

●FTP

Preprocessing

● ‘Approved’ Study 

selection

● Study QA/QC

●Graf-Pop ancestry 

calculation 

●Data conversion to 

VCF

Computation

●Variant Normalization

○ SPDI1 conversion

○ Remapping

○ VOCA1

○ RefSNP assignment

●Aggregation

○ Individuals and 

genotype

○ Populations

●Compute frequency
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1Holmes et al. https://www.biorxiv.org/content/10.1101/537449v3

https://www.biorxiv.org/content/10.1101/537449v3
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Variant Normalization

Validated

VCF
NC_000008.10:19810825:G:A

NC_000008.11:19953314:G:A

Sequence Position Deletion Insertion (SPDI)

NC_000008.11:19953314:G:A

NC_000008.11:19953314:G:A

Conversion

VOCA normalization

Assign RS

Compute Frequency

1Holmes et al.

https://www.biorxiv.org/content/10.1101/537449v3

Remap

Cluster

rs328

https://www.biorxiv.org/content/10.1101/537449v3


ALFA Build Summary 

Tasked for Lon

RefSNPs 531,167,487

• Exist in dbSNP 512,589,631

• Novel 18,577,856

Studies 53

Subjects 142,032

Genotypes 696,289,573,125

Genotypes 

Excluded

791,461,091 

(0.1%)

OutputsInputs
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Population Build Summary
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European (113622)

African American (8412)

Other (7909)

Latin American 2 (4680)

South Asian (2914)

East Asian (2671)

Latin American 1 (1069)

Other Asian (425)

African (330)

Total (142,032)

• Increase under 

represented 

populations

• New cohorts 

and populations

• Quarterly release 

in  dbSNP

(Coming Soon!!!)

~10% of dbGaP 1.5M subjects

75%



ALFA frequency reported on RefSNP Page
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NCBI Variation Service API 
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www.ncbi.nlm.nih.gov/variation/v0/

https://dev.ncbi.nlm.nih.gov/variation/v0/


FTP VCF

Tasked for Lon
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Conclusions

• New source of frequency data from dbGaP growing catalog 
of studies

• Normalized data with improved quality and precision 
reported in standard formats 

• Quarterly updates with new dbSNP and dbGaP data
• New unrestricted studies

• Novel variants

• Updated population frequency 
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