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GRAF — Genetic Relationship and Fingerprinting

 Introduce GRAF

« Why was it created?

« How does it work?

* Demonstrate how GRAF can help you

+ Identify duplicates and closely related subjects

* Determine subject ancestries
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Why GRAF was Created

 Originally a curation tool for dbGaP

- detect duplicates and close relatives across studies

- check the subject-sample mapping (SSM) and
pedigree files against submitted dbGaP genotypes

 Expanded to determine subject ancestries
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Computed Ancestry Links

dbGaP Advanced Search

Type Keyword ¢

Show All Filters

Study Disease/Focus (482)
Study Design (15)

Study Molecular Data Type (37)
Study Markerset (159)

NIH Institute (22)

Study Consent (457)

Study Type (67)

Study Subject Count

Save Query

Stucies (1082) Varables (301212) Phenctype Datasets (6556) Documents (7789)
Molecular Datasets (353)  Analyses (4540)

Accesson

Stwdy DissaseFocus

Sty Design

Sty Markerset HumanOmn2 S4v1_ D

Study Molecular Data Type Not Provided

Study Content varables, 48 documents, 3

4757 subtyects, 6062 samples,

Ancestry (compused) European (575). Afican American (11)
Hispanic1 (2), South Asian (2), Other (3)

NIH iInsttute NE|

Study Consent EDO — Eye Gisease ressarch only . GRU — Genersl ressarch
PUPOSes

Release Dae 20120405

Embargo Release Date 200602-11

The Age-Related Eye Disease Study (AREDS) was nially designed as 3 long-term mulis-

o- prospective study of the cinical course of age-related macular degeneration (AMD)
cataract. in addition ... 10 collecting natural history data, AREDS included a

mmdwmmmﬂmbwmamud

Eramingham Cohont
Accession phs000007 v29 010
Study DissasaFocus Cardovascular Dseases
Study Design Prospective Longtudinal Cohort
Sty Markerset HUEx-1_0-8t, cusiom probe_set. ASymetix SOK

Aflymetrix_ 100K, Genome-Wide Human SNP_Amay 50,
LegacySet, HapMap_phasell, CVOSNPSSY1_A,

exome_vcd_gre37, HumanOmnS4v1_B
targeted_region_sequencing. SNP-PCR,
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Computed Ancestry Links

abG3a PV ”

GENOTYPES and PHENOTYPES

National Eye Institute (NEI) Age-Related Eye Disease Study (AREDS)

dbGaP Study Accession: phs000001.v3.p1

Request Access

o Study Weblinks: AREDS, The National Eye Institute; AREDS, The
EMMES Corporation
» Study Type: Case-Control

dbGaP estimated ancestry components using GRAF-pop

e Number of study subjects that have individual level data available
through Authorized Access: 4757

U.S. Naf o 4757 phenotyped subjects
m Na;tio.nal Center for Biotechnology Information



Ancestry Component Using GRAF-pop

Click the checkboxes to select/unselect study-
reported populations:

Study-Reported Population
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UNSPECIFIED <
BLACK, NOT OF HISPANIC ORIGIN |«
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How does GRAF Work?

Identify duplicate and closely related subjects
1. Genotypes of 10,000 preselected fingerprint SNPs (FP SNPs)

2. Two statistical metrics

* All genotype mismatch rate (AGMR)
- all FP SNPs with genotypes are counted

« Homozygous genotype mismatch rate (HGMR)

- only FP SNPs where both samples are homozygous are counted
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How does GRAF Work?
Infer subject ancestry, GRAF-pop

1. Cluster subjects using genetic distances (GD) to several
reference populations

2. Project clusters onto a fixed plane and estimate ancestral
proportions for each subject from barycentric coordinates

3. Distinguish subjects with four statistical metrics, GD1, GD2,
GD3, and GD4

4. View all subjects on the same scatter plot
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How Can GRAF Help You?

1. Download and run GRAF

- your own datasets
- analysis of a new subjects — did they participate in an
existing study?
- dbGaP or other datasets
2. dbGaP submitter

- check for potential errors
- curators will send you GRAF results based on your datasets

m U.S. National Library of Medicine
National Center for Biotechnology Information



Where to Get GRAF

deap

GENOTYPES and PHENOTYPES

Software

+ GRAF: GRAF (Genetic Relati nd Fingerprinting) is a C++ program that quickly finds the closely related subjects using SNP genotype data.
o The program can be used idate the relationships of subjects and samples reported in the pedigree file and the subject-sample mapping
file (SSM) against the g data.

o The program can also be determine the ancestry of the subjects
For a more detailed descript F_ReadMe.docx in the package.

Click the following link to download GRAF, (Latest version: 2.3, Last updated: 04/17/2018)

REFERENCE: Jin Y, Schéffer AA, Sherry ST, and Feolo M (2017). Quickly identifying identical and closely related subjects in large databases using
genotype data. PLoS One. 12(6):e0179106.[ Abstract][PDF]

« TransEAV: dbGaP requires that the submitted ic datasets be rectangular tables with each row representing one subject or sample, and
each column representing a phenotypic trait or (called variable in dbGaP), and each cell storing one attribute value. However, sometimes
datasets are collected and recorded using Entity- Value model (EAV) model. In EAV model, one dataset table usually has three columns:
subject (or sample), attribute, and value, and each row stores only one attribute value for one subject or sample. This script converts a dataset in
EAV model to a rectanqular table that can be submitted to dbGaP. For a more detailed description, please see README.txt in the package.




GRAF Package Contents

GRAF_ReadMe 20180417.docx

perlegen_hapmap.bed
perlegen_hapmap.bim Example files

GRAF-popDocumentation _20180417.docx
PlotGraf.pl

perlegen _hapmap.fam

G1000FpGeno.bed

PlotPopulations.pl G1000FpGeno.bim

programs G1000SbjPop.txt
graf

G1000SbjSuperPop.txt

graf dups

G1000_sbj_list.txt

affy_hapmap.bed

FP_SNPs.txt — Fingerprinting SNPs

affy_hapmap.bim

SsToRs.txt

affy_hapmap.fam
m> U.S. National Library of Medicine affy_hapmap_fake pedigree.txt
National Center for Biotechnology Information - - - )

affy_hapmap_fake ssm.txt




GRAF Command line

S graf -plink affy hapmap -out aff hapmap rels.txt

affy_hapmap.bed

affy_hapmap.bim PLINK set
affy_hapmap.fam

affy_hapmap_fake_pedigree.txt

affy_hapmap_fake_ssm.txt

affy_hapmap_ssm.txt

comb_hapmap_ssm.txt
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GRAF Command line

S PlotGraf.pl aff short rels.txt aff short rels scatter.png
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GRAF Results
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GRAF Results - AMGR

Distribution of AGMR of Duplicate Samples and Monozygous Twins of phs486
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Distribution of AGMR of Duplicate Samples and Monozygous Twins of phs486
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Nunber of Pairs

Homozygous Genotype Mismatch Rates of Pairs of Closely Related Subjects of phs000486
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Nunber of Pairs

Homozygous Genotype Mismatch Rates of Pairs of Closely Related Subjects of phs000486
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Nunber of Pairs

Homozygous Genotype Mismatch Rates of Pairs of Closely Related Subjects of phs000486
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Y-axis: AMGR
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GRAF-pop, Infer Subject Ancestry

Click the checkboxes to select/unselect study-
reported populations:

Study-Reported Population
WHITE

AFRICAN AMERICAN

HISPANIC

UNKNOWN

ASIAN INDIAN

OTHER

AMERICAN INDIAN

HAWAIIAN, PACIFIC ISLANDER

Set graph parameters:

width o dot size ° min #SNPs 1o rotation °

min 12 max 2  hide unselected plot
GD1 GD1 GD4

min 1 max '8 . max 05
GD2 GD2 min GD4 o GD4

Color/Group subjects by: | study-reportea #) population
values

Plot Subjects

Select study-reported populations to show the
areas that include 95% dbGaP subjects using
color (cyan 33
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phs000944.v1 Populations Determined Using Fingerprint SNPs
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phs000944.v1 Populations Determined Using Fingerprint SNPs
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GD4

phs000944.v1 Populations Determined Using Fingerprint SNPs
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View on Web Page

* Relatedness scatter plot ( HGMR+AGMR)
« GRAF-pop, GD1 vs GD4

« GRAF-pop, select a region
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Places to Learn More

* Download GRAF software: www.ncbi.nlm.nih.sov/projects/sap/cgi-
bin/Sof .
* Materials: www.ncbi.nlm.nih.gov/home/coursesandwebinars/

* NCBlI Anhnouncements: ns://nchiinsights.ncbi.nlm.nih.gov/ncbi
feeds:listservs/

* Factsheets: ftp.nchi.nih.gov/pub/factsheets/

* NCBI YouTube Channel: www.voutube.com/ncbinlm_

For help with NCBI resources: For questions about webinars:
info@ncbinim.nil binars@ncbinim.nil
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