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dbGAP NBDCF—HAN—R
http:/ /www.ncbi.nlm.nih.gov/gap http:/ /biosciencedbc.jp/
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HUMAN INDUCED PLURIPOTENT STEM CELL
INITIATIVE

https://www.hipsci.org/

‘BRARAEBE B RBHSIPSHIARZEILT S, HipSci(Human Induced
Pluripotent Stem Cell Initiative Y7 A T V7D BFENEL 7=,

‘iPSHIRRHFDZS /L -TEN / LIGHRIE—RE 2N, iPSHIRE#S
PRFHEEETAFIILEHNTEEY,

(Kilpinen H et al. Nature 2017)
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ACCELERATING MEDICINES PARTNERSHIP (AMP)

Accelerating Medicines . Related Information
f n this page
Partnershlp (AMP) pag News: NIH, industry and non-
) _ AMP Partners ~ Budget  Opportunity ~ Challenge  Impact profits join forces to speed
Alzheimer's Disease validation of disease targets,
Type 2 Diabetes Governance February 4, 2014

Rheumatoid Arthritis and Lupus Director’s Blog: Introducing AMP:
the Accelerating Medicines

Parkinson’s Disease .
Partnership

Overview

AMP press conference

The Accelerating Medicines Partnership Multimedia

Type 2 Diabetes Februa
= : o ry 2014 Statement by the
between the National Institutes of ER']EUII]E]IUI[[ Arthritis President

Health (NIH), the U.S. Food and Drug éABBEIBrat"‘Ig E Foundation for the National

Administration (FDA), multiple fisease Parkinson’ Institutes of Health AMP
Website &

(AMP) is a public-private partnership

biopharmaceutical and life science

companies and non-profit organizations = )
collaboration =

to transform the current model for P t h

developing new diagnostics and

treatments by jointly identifying and

https://www.nih.gov/research-training/accelerating—-medicines-partnership-amp

FIVINA2—I7. BRA. BCREBEERBZ2WREL/-RED
Accelerating Medicines Partnership (AMP) Tl&. TS /L4 /L
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1000 Genomes Project

http:/ /www.internationalgenome.org/

IGSR: The International Genome Sample Resource

Supporting open human variation data

Home About Data Help

The International Genome Sample Resource

The 1000 Genomes Project created a catalogue of common human genetic variation, using openly consented samples from people who declared themselves to be healthy. The reference data resources generated by
the project remain heavily used by the biomedical science community.

The International Genome Sample Resource (IGSR) maintains and shares the human genetic vanation resources built by the 1000 Genomes Project. We also update the resources to the current reference assembly
add new data sets generated from the 1000 Genomes Project samples and add data from projects working with other openly consented samples

2re o iy ESN » AlA AIG

Asia 2
@ norn * & » 8 § @ -
@ Ania — Ry N .. : - —
O 2 2 " @ SIG
q 8 ‘@ . WK = Ala
Explore the data sets in IGSR through our data portal View variants in genomic context in Ensembl
8 : st
|
a
4 enca AMR | 0.365 (253) AlA: 0.147 (51) AIG: 0.435 (151
Latest Announcements

Friday August 14, 2020

*1000 Genomes ProjectTld. R —I TP —(NGS)ZHAHIVT.
ZSROANBEBDOZYT /L—I0 T ABEREARLTVLETY,

2017 Ic &N zPhase 3Tl3. 2500A. 8400 SNPOI/ /%
17 T7—=2Hh85NhTLET, .
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NGSHAZ771I
()—Kk15$. FASTQ#ER )

5 ) LF—%

SNP1 SNP2 SNP3 SNP4

@SEQ ID
GATTTGGGGTTCAAAGCAGTATCGATCAAATAGTAAATCCATTTGTTCAACTCACAGTTT

PUUH ((((**%%4) ) 3324+) (3323) . L*+* 4+ 1 1)) #*55CCE>>>>5> CCCCCCCE5

Sample1

1

@EAS139:136:FCT06VJI:2:2104:15343:197393 1:N:18:1 Samplez 1
> Sample3 0

1S538 () *+,—. /0123456789 : ; <=>?RABCDEFGHIJKLMNOPQRSTUVWXY?Z Sample4 0
1

1

[\]1"* “abcdefghijklmnopgrstuvwxyz{|}~

Sampleb

- A N = N O

1 1
1 2
1 1
0 2
1 0
1 1

Sample6

@SRR001666.1 071112 SLXA-EAS1 s 7:5:1:817:345 length=36
GGGTGATGGCCGCTGCCGATGGCGTCAAATCCCACC
+SRR001666.1 071112 SLXA-EAS]1 s 7:5:1:817:345 length=36
IIIIIIIIIIIIIIIIIITIITIIIIIIIIIIOSIGOIC

‘NGSHH A7 71 IV ()—K1ER. FASTQZ710)HS, EIADEMT/ LED
SIS REASIBICE. EHOFIEICEEDADT—2@BITHBLETY,

*FlIHDEBHSNHEREZEREL . AEEBTIEHALFEA.

Ik EIF /=S, FEWebY MR/ Y —EKTHMIEL TS/ZELY,
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GATK Best Practices

https:/ /software.broadinstitute.org/gatk /best-practices/

Need Help?

Search our documentation

Best Practices Workflows Follow

Purpose The mitochondrial genome poses kay"), stands for GenomeAnalysisT...
several challenges to the identificat...

) LB E BT D= DNGST—2 B/ 7h&LTIE. KEBroad
MEFRHDRREL=GATKAERTT,

EBINCTF1h . GATK Best PracticesEUTRARENTULVET,

ABETIE. BIFRICEBON-ENT /LBIT—2%2ESZEICUET
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1000 Genomes Project
http:/ /www.internationalgenome.org/

FTP F4L%2M) /voll/ftp/release/20130502/ / ftp.1000genomes.ebi.ac.uk

TP2F0-Z—TIOFIP HAFERTTACE At F—FL T, [(REIE7)0 00, [T22TI0—5—TFTP B HERK] &7 2L TS,

1B

pHNES

-"Data”—Download data from the IGSR FTP siteIHE®"FTP site” %
209993, 47 /0-RuJgELIT /2147 TF—2H 8B EN/=FTP
YLAMIRAZEDTEETY , (FTPHrhES. FTP70haN &R TI 71V 0
7Y 70—-K/ 49 0-RETH5EDNTERY—IN—DZETT . )
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statgen@statgen-PC: /mnt/c
$ cd /mnt/c/SummerSchool/GenomeDataAnalysis1

X CygwinD 5 & /mnt/Z/cygdrive/|ZZE Z TSN
XMacDIFE EREEBEL-THILAEIEEL TS0

statgen@statgen-PC: /mnt/c/SummerSchool/GenomeDataAnalysis1
$ wget
http://ftp.1000genomes.ebi.ac.uk/vol1/ftp/release/20130502/ALL.chr1.phase3 shapeit2_mvncall_int
egrated v5b.20130502.genotypes.vcf.gz
--2016-08-23 21:26:31--
http://ftp.1000genomes.ebi.ac.uk/vol1/ftp/release/20130502/ALL.chr1.phase3 shapeit2_mvncall_int
egrated v5a.20130502.genotypes.vcf.gz

=> "ALL.chr1.phase3 shapeit2_mvncall_integrated v5a.20130502.genotypes.vcf.gz'
ftp.1000genomes.ebi.ac.uk (ftp.1000genomes.ebi.ac.uk) ZDNSIZE L& H B TLVET ...
193.62.192.8
ftp.1000genomes.ebi.ac.uk (ftp.1000genomes.ebi.ac.uk)[193.62.192.8|:21 ITIEH L TULNET ... E#E
LFELT=,
anonymous &L TRV AU LTWET ... AT A LELT!
==>8YST..5ETLFLIz, ==>PWD..5%ETLZFL,
==>TYPE | ... 8 TLEL/=, ==>CWD (1) /vol1/ftp/release/20130502 ... e T LEL 7=,
==> SIZE ALL.chr1.phase3_shapeit2_mvncall_integrated v5a.20130502.genotypes.vcf.gz ...

BN /2147F7—21%. LinuxicREEN=wgeta2 /R THYY
O—RTEETH. BRHAGHIHIBDT, AEBJ/TIIEEICH7O0-KED
?_aiﬁb\i-a—o H
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1 The VCF specification

VCF is a text file format (most likely stored in a compressed manner). It contains meta-information lines, a header
line, and then data lines each containing information about a position in the genome. The format also has the ability
to contain genotype information on samples for each position.

REALE(OE L

1.1 An examp

##fileformat=V .
90805

Ce=mylmputationProgramV3.1

reference=file:///seq/references/1000GencmesPilot-NCBI36. fasta
##contig=<ID=20,length=624359654, assenbly=B36 ,mdb=£126cdf8abe0c7£379d618f £66beb2da, species="Homo sapiens",taxonomy=x>
##phasing=partial

##INFO=<ID=NS ,Number=1,Type=Integer ,Description="Number of Samples With Data">

##INFO=<ID=DP,Number=1, Type=Integer,Description="Total Depth">

##INFO=<ID=AF ,Number=A,Type=Float ,Descripticn="41lele Frequency"> gﬁb‘gSN P‘-ﬁ’;f‘
« ##INFO=<ID=4A,Number=1,Type=3tring,Description="Ancestral Allele"> -
##INFO=<ID=DB,Number=0,Type=Flag,Description="dbSNP membership, build 129>

##INFO=<ID=H2 ,Number=0, Type=Flag,Descriptiocn="HapMap2? membership">

#HFILTER=<ID=q10,Description="0Quality below 10">

##FILTER=<ID=s550,Description="Less than 60} of samples have data">

##FORMAT=<ID=GT, Number=1, Type=String,Description="Genotype"> g.'lj"/j }l,
##FORMAT=<ID=G0 , Number=1,Type=Integer ,Description="Genotype Quality">
#4FORMAT=<ID=DP,Number=1, Type=Integer ,Description="Read Depth"> ‘ ‘ ‘
##FORMAT=<ID=HQ , Number=2 ,Type=Integer ,Description="Haplotype Quality"=

(_ #CHROM POS ID REF ALT QUAL FILTER INFO FORMAT NAQOOOL NAOOQOO2 NAQODOO3
20 14370  rs80E42ET G A 29  PASS  N5=3;DP=14;AF=0,5;DE;H2 GT:GQ:DP:HQ 0|0:48:1:51,61 1|0:48:8:51,61 1/1:43:5:.
20 17330 . T A 3 qlo N5=3;DP=11; AF=0.017 GT:GQ:DP:HQ 010:49:3:58,50 011:3:6:65,3  0/0:41:3
20 1110896 r=8040355 A G,T 67 PASS NS=2;DP=10;AF=0.333,0.667;A4=T;DB GT:GQ:DP:HQ 1]2:21:6:23,27 2]1:2:0:18,2 2/2:36:4
20 1230237 . T 47  PASS  N5=3;DP=13;44=T GT:GQ:DP:HQ 010:54:7:56,60 010:48:4:51,51 0/0:61:2
20 1234867 microsatl GTC G GTCT 50O PASS  N5=3;DP=3;Aa4= GT:GQ:DP 0/1:36:4 0/2:17:2 1/1:40:3

‘NGSIx /247 F—%1&. EIZ"vef 771 IVIER " TIRESNET,
veflER i, BICYHTNBOI T/ 217167 TLEL, SNPEOS
FLIHIEHESHACEHNTEETH., PPELHTY, s
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example.ped example.map
Familyl | Sample1 | 0| 0| 1|1 |AA|CC|AC 11 SNP1 { 0| 10000
Family2 | Sample2 | 0| 0| 2|1 |AG|CT|CC 11 SNP2 | 0| 20000
Familyd | Sample3 | 0| 0|2 |1 |GG|TT|AA 1| SNP3 | 0| 30000
Family4d | Sample4 | 0| 0| 2|1 |AG|CT|CC
Family5 | Sample5 {0 [0 [ 1|1 |AG|CT|CC
s 151 :Family ID F1:BFSNPORBHES

2% :Sample ID

% 35%l:Paternal ID -~ AL ZLLV(=0)

#45%l:Maternal ID «-- fERHLZLM=0)

B55:Sex - BiE=1, Zi¥=2, ABH=0

5651 :Phenotype +++ —2R=2, arbkA-JIv=1, KBA=0
BT :-BSNPOD T /8147 T7—%

ABETIE I TNE ped 7714 WVER " ICERLI=F—22RVET,

H#BT. SNPIEHASBERENE"mapT7 71V 2/VET

-"ped” (3" pedigree” DEE T, RFRHleIREL /- EHBITORRIC, =R
RIBHERRIZIT—IEAXELTHVLShTILVEL .

B2%: FSNPOBRTF
B3V EALEL(=0)
B4%: ZESNPORGBF EDHIE
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NMAI)ERDD T/ 241475 —%

SNPIgER 771
\ Y7 IWVIBER 771

«examplelbed
-example.ped ,
‘ -example.bim
«example.map

«example.fam

I7AILE) |EE) FR(Y) BR(S) T Fow) IHOM) Eoft()

Family1 | Sample1 {0 | 0|1 |1]|AA|[CC|AC
Family2 | Sample2 {0 |0 |2 |1 |AG|CT|CC
Family3 | Sample3 [0 [0 [ 2 |1 |GG|TT|AA
Family4 | Sample4 | 0|02 |1 [AG|CT|CC
FamilydS | Sample5| 0|0 (1|1 [AG|CT|CC

X 771J)V" example.ped/map/bed/bim/fam” &I
F12THRVWTHT. PREZERBLTHATTIEL,

TARAVBEEHOEMT, ped/mapfizxkhs, P/ 21715H%E/N

1T TREFL =, bed/bim/famEICE/TEEHLHYET,
(NLFIEREDIEbed77ANVETT, bim/fam77A VETFFAMER TT, )
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This documentation refers to the latest development version of BCFtools which can be
downloaded from github, see instructions.

Please refer to htslib.org for documentation for the latest versioned release.

beftools — utilities for variant calling and manipulating VCFs and BCFs.

beftools [--version|--version-only] [--help] [ COMMAND] [OPTIONS]

BCFtools is a set of utilities that manipulate variant calls in the Variant Call Format
(VCF) and its binary counterpart BCF. All commands work transparently with both
VCFs and BCFs, both uncompressed and BGZF-compressed.

Most commands accept VCF, bgzipped VCF and BCF with filetype detected
automatically even when streaming from a pipe. Indexed VCF and BCF will work in
all situations. Un-indexed VCF and BCF and streams will work in most, but not all
situations. In general. whenever multiple VCFs are read simultaneously. they must

VCFtools

A set of tools written in
Perl and C++ for

working with VCF files.

Home
Documentation
3} Download zIP

3§ Download TAR

@ View On GitHub

Hosted on GitHub Pages

Copyright 2015 ©
VCFtools

Welcome to VCFtools

VCFtools is a program package designed for working with VCF files, such as those generated by the
1000 Genomes Project. The aim of VCFtools is to provide easily accessible methods for working with
complex genetic variation data in the form of VCF files.

This toolset can be used to perform the following operations on VCF files:

« Filter out specific variants

+ Compare files

« Summarize variants

« Convert to different file types

+ Validate and merge files

« Create intersections and subsets of variants

VCFtools consists of two parts, a perl module and a binary executable. The perl module is a general

Perl API for manipulating VCF files, whereas the binary executable provides general analysis routines

Download

To obtain VCFtools, please visit the downloads page

Variant call format specification

VCFtools is compatible with VCF versions 4.0, 4.1 and 4.2. For more information regarding the VCF
format, please visit the VCF specification page

Contact

For help regarding VCFtools or the VCF format, please see the mailing lists

https:/ /samtools.github.io/bcftools /bcftools.html
https:/ /vcftools.github.io/index.html

V77 IR D Sped77 1 IWIEXADEIEICDOLTIE., #OHD

V=) 717 ETRREINTLET,

*"beftools” 7 veftools” BED, J7MbIIFHHSKTNET, -
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statgen@statgen-PC: ~
$ cd /mnt/c/SummerSchool/GenomeDataAnalysis1/1KG_EUR/

statgen@statgen-PC: /mnt/c/SummerSchool/GenomeDataAnalysis1/1KG_EUR

$ls
1KG_EUR.bed 1KG_EUR.bim 1KG_EUR.fam 1KG_EUR_Sample.xlsx

statgen@statgen-PC: /mnt/c/SummerSchool/GenomeDataAnalysis1/1KG_EUR

$ we 1KG_EUR.* bim771)$8,830,1857T
1392295 2962444 847697763 1KG_EUR .bed —8,830,185SNPOF—4

8830185 52981110 257807275 1KG_EUR.bim

381 2286 9144 1KG_EUR fam e
— — v 4 |\ %
10222861 55945840 1105514182 &3t \f_a)";;’ ;'/"g )?'3)17_‘_?_ 5

¥ CygwinDIBE /mnt/%/cygdrive/ICEATLEELY
XMacHIRE BHEZBWV =745 &1L TSEEL

-SENEFETIE. 1000 Genomes Project¥rhh S48 O—-KL 7=
I/ BA4TT—2%EVET("1KGEUR.bed/bim/fam” ),

Phase | (a) ELV5DLEHLVS—2av D, BRRAEBDOTF—4TY,

Linuxa<e /R "wc"T. 7 NVEPOSNPHZBEHIOTHEL LS, -
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* pwd HADEELTWLWBTLIMERTRLET,

- cd /mnt/c/ fthDFLIMICBEILET .

* s TF1LINMIDORD 771 IV—E2RRLET,

- Is -la F1LIMOHRD 77V —B2EHMICRTLUET,
- echo “test” ) WICXFeRRLET,

- echo “test” > test.ixt A /—IVORBET77MIVNCEZIAAET,
- cp test.txt test_cp.ixt Z7AINEaE—-LET,

- rm test_cp.txt 771IVEHIRRLET,
- cat test.txt 727TVORABTERTLET,

. cat test.ixt testixt 77PN EHHCBUOVERNBERTLET,
- paste test.txt testixt 77NV EBICBUVVERNBERTLET,

Linuxae /ROHESLVTT,
Linux(Shel)THRBL THEL &,
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T21 - 4
‘ A B C D E F G H [ J K L
1
‘ 2 Family ID Individual ID Paternal ID Maternal ID Sex Disease Population Population No_samples Description of the population
3 HGO0096  HGO0096 0 0 1 1 GBR GBR 89 British individuals from England and Scotland
4 HGO0097  HGOO097 0 0 2 1 GBR FIN 93 HapMap Finnish individuals from Finland
‘ T HG00099  HGO00099 0 0 2 1 GBR IBS 14 Iberian populations in Spain
g HG00100 HGOO0100 0 0 2 1 GBR CEU 87 CEPH individuals
7 HG00101  HGOO101 0 0 1 1 GBR TSI 98 Toscan individuals
g HG00102  HGOO0102 0 0 2 1 GBR Total 381 -
5 HG00103  HGO0103 0 0 1 1 GBR
10 HG00104  HGOO0104 0 0 2 1 GBR
11 HG00106 HGOO0106 0 0 2 1 GBR
12 HG00108 HG00108 0 0 1 1 GBR
13 HG00109 HGOO0109 0 0 1 1 GBR
‘ 14 HG00110  HGOO0110 0 0 2 1 GBR
15 HG00111  HGOO111 0 0 2 1 GBR
16 HG00112  HGOO0112 0 0 1 1 GBR o m— - > — o
17 HG00113  HGO00113 0 0 1 1 GBR ° GBR . {>77>|~B;UZ:“/I~7~/I~
18 HG00114  HGOO0114 0 0 1 1 GBR . “ = *
15 HG00116 HGO0116 0 0 1 1 GBR ° FIN . 7'{/7/"
20 HG00117  HGOO117 0 0 1 1

B BSI ARV DINYTEE
CEU: P AUADLEM
TSI: A SUF DR R H—FHth 75

38137 IWVOAERIE. "1KG_EUR_Sample xlsx” IcsBEE XN TL\ET,
«"GBR”. "FIN". "IBS”. "CEU”. "TSI"&L 'S, 500t R CiERL
SNTWBCEDDHIVET,
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(Nievergelt CM et al.Investig Genet 2013)



@ 1000 Genomes ProjectT—%

Population Sub-population Code Male Female Total
African Caribbeans in Barbados ACB 47 49 96
Americans of African Ancestry in SW USA ASW 26 35 61
Esan in Nigeria ESN 53 46 99
AFR Gambian in Western Divisions in the Gambia GWD 55 58 113
Luhya in Webuye, Kenya LWK 44 55 99
Mende in Sierra Leone MSL 42 43 85
Yoruba in Ibadan, Nigeria YRI 52 56 108
Sub-Total - 319 342 661
Utah Residents (CEPH) with Northern and Western European Ancestry CEU 49 50 99
Finnish in Finland FIN 38 61 99
EUR British in England and Scotland GBR 46 45 91
Iberian Population in Spain IBS 54 53 107
Toscani in ltalia TSI 53 54 107
Sub-Total - 240 263 503
Colombians from Medellin, Colombia CLM 43 51 94
Mexican Ancestry from Los Angeles USA MXL 32 32 64
AMR Peruvians from Lima, Peru PEL 41 44 85
Puerto Ricans from Puerto Rico PUR 54 50 104
Sub-Total - 170 177 347
Chinese Dai in Xishuangbanna, China CDX 44 49 93
Han Chinese in Beijing, China CHB 46 57 103
EAS Southern Han Chinese CHS 52 53 105
Japanese in Tokyo, Japan JPT 56 48 104
Kinh in Ho Chi Minh City, Vietnam KHV 46 53 99
Sub-Total - 244 260 504
Bengali from Bangladesh BEB 42 44 86
Guijarati Indian from Houston, Texas GIH 56 47 103
SAS Indian Telugu from the UK TuU 59 43 102
Punjabi from Lahore, Pakistan PJL 48 48 96
Sri Lankan Tamil from the UK STU 55 47 102
Sub-Total - 260 229 489
Total - 1,233 1,271 2,504

-ERFTDPhase 3Tt15$l(26tm1;k‘>2 504D R TI(JPT=104),



@ 1000 Genomes ProjectT—%

Genome-Wide Significance

Density

—|OQ1 0 P min

SLEICE>T,. ZIEITDSNPOAR (. . SaE2Hm)DRERLEDIED
MSNTLET,

‘'ANFHDODPTRVERZIFOF7Z7I7VIALERIS. —BS<D(MIILE)
SNPERBLTLET, (Kanai M et al. J Hum Genet 2016)
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PLINK
http:/ /zzz.bwh.harvard.edu/plink/

.
|p| I n k amm Last original PLINE release is v1.07 {10-Oct-2009); PLINK 1.9 is now available for beta-tesh

Whole genome association analysis toolset

ntroduction | Basics | Download | Reference | Formats | Data management | Summary stats | Filters | Strafification | IBSABD | Association | Family-based | Permutation | LD calcualtions | Haplotypes | Conditional tests |

Froxy associafion | Imputation | Dosage data | Meia-analysis | Result annotation | Clumping | Gaene Report | Episfasis | Rare CNVs | Common CNPs | R-plugins | SNP annotation | Simuiation | Profiles | 1D helper | Resowces |

Fiow chart | Misc. | FAQ | gPLINK

1. Introducton
2. Basic information

New (15-May-2014): PLINK 1.9 is now available for beta-testing!

+ Citing PLINK Quick links
Reporting problems :
+ Whaf's ng&% i - iati i i - ;
L L PLINK is a free, open source whole genome asrscmanon anqums tool;rl.e.t, designed to PLINK tutorial
perform a range of basic, large-scale analyses in a computationally efficient manner.
3. Download and general notes gPLINK
The focus of PLINK is purely on analysis of genotype/phenotype data, so there is no
+ Stable download . . r . . . oo
+ Dievelopment code support for steps prior to this (e.g. study design and planning, generating genotype or Jain e-mail list
« General nofes CNV calls from raw data). Through integration with gPLINK and Haploview, there is
» M5-DOS notes i izati i Resources
CSmr e some support for the subsequent visualization, annotation and storage of results.
. S'g.@%%:mmam e PLINK (one syllable) is being developed by Shaun Purcell at the Center for Human FAQs | PDF
+ Viewing oufput files Genetic Research (CHGR), Massachusetts General Hospital (MGH), and the - )
+ Version history Broad Institute of Harvard & MIT, with the support of others. Citing PLINK

4. Command reference table

Bugs, questions?
» List of options

+ List ol culputfiles 7 . . : . i
+ Under development New in 1.07: meta-analysis, result annotation and analysis of dosage data.

5. Basic usage/data formats

* Running PLINK
+ PED files

| Data management

+ MAF files * Read data in a variety of formats
. Hiansposed flesets » Recode and reorder files
. Binfry PED files * Merge two or more files

*1000 Genomes Projects /LT =23 L T, PLINK(ZUo2)ELVDE
(G RBIT /782> TRIFETUVLELELD,
*PLINKIZSNPF—%2 824/ —IV T, KEIN—N—F KT EINEUE.
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PLINK v1.90

https:/ /www.cog-genomics.org/plink2

Software >>

Introduction, downloads

5. 16 Aug 2016 (b3.40)

D: 16 Aug 20
Recent version history
What's new?

Future development
Limitations

Note to testers

[Jump to search box]

General usage
Citation instructions

Standard data input
PLINK 1 binary (_bed)
Autoconversion behavior
PLINK text { ped, .tped...)
VCF (.vcf{.gz}, .bcf)
Oxford {.gen{.gz}, .bgen)
23andMe text
Generate random
Unusual chromosome |Ds
Recombination map
Phenotypes
Covariates
Clusters of samples
ariant sets
Binary distance matrix
IBD report (.genome)

Input filtering
Sample 1D file
Variant 1D file
Cluster membership

Statistical tests PLINK 1.9 home plink2-users File formats

PLINK 1.9 index

PLINK 1.90 beta

This is a comprehensive update to Shaun Purcell's PLINK command-line program, developed by
Christopher Chang with support from the NIH-NIDDK's Laboratory of Biological Modeling, the Purcell Lab
at Mount Sinai School of Medicine, and others. (What's new?) (Credits.) (Methods paper.)

Binary downloads

Build
Operating system' Stable (beta 3.40, 16 Aug) Development (16 Aug) Old? (v1.07)
Linux 64-bit download download download
Linux 32-bit download download download
QOS X (64-bit) download download download
Windows 64-bit download download download
Windows 32-bit download download
1: Solaris is no longer explicitly s rted, but it should be able to run the Linux binaries.
2: These are Just mirrors of the € ad at hitp://pngu.mgh_harvard edu/~purcell/plink. download.shtmil

Source code, compilation instructions, and the like are on the developer page.

The following documented PLINK 1.07 flags are not supported by 1.90 beta 3:

» —-qual-geno-scores?®
+ --segment?
+ —dfam

N=T31 90D SHFREERHBITL. BEEERIMISESLENEL 7,
S AlE, CDVv1.90%ZFEL\FT,

*WSL2HZ. "Linux 64-bit, Stable” BR("plink” YH\ 42 ,A—KE T,
(CygwindiB& . "Windows 64-bit” lR("plink.exe” Y2fEEAL TSZZ&ELY, ) !
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PLINK v1.90 index

WWW.cog-genomics.org/plink2/index

Software >>

Introduction, downloads

[ Aug 201€
ReEcent version history
Whal's new?

Fuiure development
Limitations

MNote to testers

| wump to search box]

General usage
Citation Instructions

Standard data input
PLINK 1 binary { bed)
Autoconversion behavios

PLINK lext (ped, .tped_..)
WCF (veff.gz), ben)
Ouford (.gen{ gz}, bgen)
Z3andMe text

Generate random
Unusual chromosome |0
Recombination mag
Phenctypes

Covanates

Clusters of sampies
ariant sets

Binary distance matrix

B0 report [ genome)
Input filtering

Sample I file

Variant 1D file

Cluster membership

Sl membership
Aliribute-based
Chromasomes

SNPs only

Simple variant window
Multiple variant ranges
Samplefvariant thinning
Covariates (—filler)
Missing genotypes

Statistical tests

Complete flag index

Name

PLINK 1.9 home

plink2-users File formats

Function
Specify that binary phenotypes use 0/1 instead of 1/2 encoding
oad 23andMe-formatted file
rce alleles named in the file to A1

Force alleles named in the file to A2

Report basic multiple-testing adjustments for association test p-values
Retired: has no effect in PLINK 1.07

For basic association tests, loop through all phenotypes in —pheno file

cify that the Igen file contains A1 allele counts

nterpret'recede A/C/GIT alleles as 1/2/3/4

nterpret/recede 1/2/3/4 alleles as A/C/GT

Permit unrecognized chromosome codes, treating their variants as unplaced
Allow no covariates fo be loaded from the —covar file

Allow the input filesat to contain no samples
Do not force ambiguous-sex phenotypes to missing
Allow the input fileset to contain no variants

Add annotations to a variant-based repont
Set —-annotate variant ID field name
ustomize ada

tive permutation test
Basic association test

Filter variants by attribute(s)

Filter samples by atiribul
Exclude all unplaced and non-autosomal variants

Set number of autosomal chromosomas

Exclude all unplaced, X, Y, and MT variants. XY variants
Load BCF2 file

Breslow-Day test + Cochran-Mantel-Haenszel 2x2xK test

)

ara retained

Specify full name of input bed file
Deprecated. Use "—logistic beta’
Make {p }.bad + bim + fam the main input filesat

*PLINKICI3 S <DEEHED BHL), {0
S EE. KRIILHEEEICDUT,

N—EH
BALZET .

BAZh

LET,

28
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statgen@statgen-PC: ~

$ cd /mnt/c/SummerSchool/GenomeDataAnalysis1/1KG_EUR/
X CygwinD 5 & /mnt/Z/cygdrive/[ZZE 2 TLEELY,

statgen@statgen-PC: /mnt/c/SummerSchool/GenomeDataAnalysis1/1KG_EUR

$ /plink ¥ Cygwin D15 &plinkZplink.exelZZE X TR &Y,

PLINK v1.90b3.40 64-bit (16 Aug 2016)  https://www.cog-genomics.org/plink2

(C) 2005-2016 Shaun Purcell, Christopher Chang GNU General Public License v3

plink [input flag(s)...] {command flag(s)...} {other flag(s)...}
plink --help {flag name(s)...}

Commands include --make-bed, --recode, --flip-scan, --merge-list,
--write-snplist, --list-duplicate-vars, --fregx, --missing, --test-mishap,
(HPRR)

'plink --help | more' describes all functions (warning: long).

¥Mac1—H—n751d. "plink_mac_20210606.zip" KL T. Mac OSH®
PLINKET7 71 IVCEE MR TRITLTEEL,

MMac1—H—DHIE, BB 771NV EBW=TLI/MEBERREL TIES,

XRIT77TCT 7 RAERESRADURIHIIEEHHIVET,

3% )—=JVEET ./plink" EANNTRE. BITENET,
" J77TIVE"NE. 7PNV ELInUX E TEIEEITITRHIETY., ~



Q BEHaT AN JFPLINKEE

O:#2H) %774 V"PLINK_.Command_1.txt" %
./ plink BALVT. AR %EShellloaE—&A—Zb
O: 771N DHEH:AH LTRal.

./plink —-bfile 1KG_EUR --out test XCygwinD35 5 (3

"PLINK_Command_1_cygwin.txt"Z{# L TLEE0Y

O:BSNPOZ7VINHEEDEHEHE
./plink —-bfile 1KG_EUR --out test1 --freq

OQ:214F—7UNVHEEICELBSNPO 7155
./plink —-bfile 1KG_EUR --out test2 --maf 0.2 --make-bed

O : & SNPDHardy-WeinbergF# Nzt &
./plink —-Dbfile test2 --out test3 --hardy

O: Y 7 IWVENBEHEEXGEZER )DIHETE
./plink —-Dbfile test2 --out test4 --genome

O: U 7 IVBEEHNERDIETE
./plink —-Dbfile test2 --out test5 --cluster --mds-plot 4

*PLINKIZ"./plink --(Twk) (B#)"EVVSRETERITLEY.,
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Q: 771D HIAH
./plink --Dbfile 1KG_EUR --out test

\ 4 HA771) test.log

@ C:¥SummerSchool¥GenomeDataAnalysis1¥1KG_EUR¥testl.log - T - O x

IJrIME |/EE STV BEE 9FIW ¥70M  F0#0) 11

RS RrI=E
20 410

GenomeDatakdnalysis! /TKG_EURL

main, worlkspace. |

1. HE L = ;i i)
FALL. TERE 0. BE. 489 U, 3- B, Wy .. TIbH.L. fTE..  |BEE(Shif)S)

BAE-F

" —=Dbfile"I&. bed/bim/famEE X DI T/ 2L T TF— 2% HHIABET
" ——file"72&. ped/maplER DI T/ R 1T F—R2ERHAHET,
——out"lE. HAZ7FINVEOBI(AVS-8B)EIRELET,
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O:&SNPOF7LINVHEEDEE
./plink --Dbfile 1KG_EUR --out test1 --freq

\ 4 K771 test.frq

@ C¥SummerSchool¥GenomeDataAnalysis1¥1KG_EUR¥test1.frg - FAL - O b

JrWE REE FBRNM BEQ UMW YIO0M 009 11

RS RrI=E
]

..... 7 e TOh. 1. |BESB(Shift-N5) BELE-F

" ——freq" (. BESNPOFPLINVEREEZHELET,
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BT/ 21478 B7LIVE
. =4 TN =47 NEX 2
Ix)8247 / 7 /
cc | ca | aG [Total] . c [l |Totall.
Aovk| 23 [132]226] 381} WA [k 178 1584 762!
S8 |0.06/0.35|0.591.00 8’ | 0.23/0.77]1.00
\ v J / A\ "": J
2220 | SRt / PUIVSERE

217U EE(MAF)

‘SNPZIBRLIDIEETEREZ" 7LV (fl:C/G)ELVNVET,
2DNTUNDBAEDOEE" T /2147 (F1:CC/CG/GG)ELVMNET,

SAEDINESVWTOTUINE" 7L FT—T LIV EVLVWET,

‘REPDENTENDIHEERZ, "7TUINEE", "/ 24T75HE". "A

F—=7 L IVEEE" (minor allele frequency: MAF)ELMWANET,

33
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Te—7KBICETS
SNPZLIVEEE 53 %h

— Syn. |
— Neutral exp.

SO R5% [
Proportion
©
0
|

0.10 H

0.05
H=F S 0 I I I I I
+3 «— 0.05 0.1 0.2 0.5 1.0

SNP (Li et al. Nat Genet 2010)

—EHDINPHRAZERICIVEL ., FFRICRITEBOINTISHEK
ALl E, KEPICEFETHINPOIIBRFRENTNET,
UL IVEEDIEVSNPIFESLFHEIZHMMAMSNTINET, -
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OQ: 214 F—TLIHEEICELDBSNPO710W5) 9
./plink --Dbfile 1KG_EUR --out test2 --maf 0.2 --make-bed

\ 4

HA771I):test2.bed. test2.bim. test2.fam
7NV 38137 IWVDEE
SNP#%:8,830,185 SNP — MAF>0.203,191,128 SNP

" —-maf (¥0E)" T, MAFAEEL 7=8ELI T DSNPZBRH TEETY,

-"--make-bed”" T, Z4N2V V& DT —2%§ii=tbed/bim/fam
771IVELTHERLET,

"—-recode”7z&. #hf=tiped/mapZ7TIVELTIERLET,
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O : ZSNPMDHardy-WeinbergE#EHDHHE
./plink --Dbfile test2 --out test3 --hardy

\ 4 HA771):test3.hwe

B C¥SummerSchool¥GenomeDataAnalysis1¥1KG_EUR¥test3.hwe - T — O >
JHWE REE FBRNW BEQ UMW YIO0M 00 11
o M @ h 4O 15 &
................................................. = |
~
\F
\F
L
\F
\F
L
\F
\F
L
\F
\F
L
\F
\F
FAIT ... TEE RDEFR | BEFEEL. 990 YERE - BURHF 3 v, TORRAL ~EE(Shift-JIS) EAE-F

+"-—hardy” &, FSNPDHardy Weinberg &Nt (P &5 ELF
LI
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7L

C

G

Total

Aok

178

584

762

AR

0.23

0.77

1.00

EFYAXHAEL
EFAHY—THS
‘SUILRMTHS
- ZOBEFEEICE BBIRH L
-ZDBEFEICRATRH L

*Hardy WeinbergF-#(HWE)EIE. —EDREF T T, 7UISEEISI T

x)347
X CC | CG | GG |Total
_l Bk 23 | 132|226 381
A |0.06/0.35/0.59|1.00
HWE®iE 8l

O
HWED R IL Y D54 \

PULIVISERE =p
FLIV2SEE = 1-p

l

T/ 471158E = pxp
IX/)BLT7 1258 = 2xp* (1-p)
X /)BL722%58%E = (1-p) ¥ (1-p)

JEATHEEETEHIEZELET,
(Pr/17HENSTLUNEREHHTEIER. (RELL TV OTHTEET )
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7L - JT/)RA47(=M)
—_— ki
C G |Total S S ETHE CC | CG | GG |Total
hoh| 178|584 | 762 hob| 23 | 132|226 | 381
S (0.23(0.77(1.00 S (0.06/0.35/0.59(1.00
HWERE 3 HWEfRE T
5 e it 2 S
PLIVSEE = p (P =0.57)
FPLIV2JEE = 1- o~
’ ] SI)B17EE)
ST )B4 T1HE = px
-;:/947125§r;=2*z*(1—p) CC | CG | GG |Total
ST /217 225E = (1-p) % (1-p) 38 (0.050.36/0.59/1.00

I/ 217 EERAEDTEREZRANDIDH. HWEIRZETT,

KRERICEWERMNZN/=D T /21T B RHDAIETE LB, HWESRE TEN
(EEHEEEICTRBEANEL PN, SNPF—2D A1) T« MO—
JV(Quality Control: QC)D—IREL THIEENET,
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HWEH S 0) Tfe Bt
IT/)347 (AFOESEH D)
CC | CG | GG |Total @ ® @
f9vh| 23 | 132|226 | 381
AR (0.06/0.35(0.59(1.00
- N HWE A S 0> e Bt
ATFOESRIH
FEEOR I KL (ANTFAESEAIEM)
AFOEAR

® (co) ®

1/ 8T KRAEEHWERILIRDS T/ 417 R IEDR D TEEEL.

ANTOBESEI I/ 24T HIEABDIBERERDIGEEND2BIHHIET,
*BELHWEREPIEZTRISNPI /217 HRIEBENIIES. ATO

BEEENIRREREIIVRISHIET, N
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ADH1B/ALDH2ZERICL DT EADEE

As both rs1229984 and rs671 were significantly deviated
from the QC threshold of Hardy-Weinberg equilibrium (Pyye <
1.0X107°%), ---, indicating that the observed deviation from
HWE was not caused by genotyping error but by heterogeneity

in allele frequency spectra among the regions of Japan.

H—LEEARNICENT, REIEL T, HVEEHZ T/ LIIRDLSNP
THIILTWBEREZINTLETH, —BBSNPTHIAEHIET,
-BERAEFDOHRBEERIETIHE(CEEYT HADH1BER(rs1229984)&
ALDH2ZE R (rs671)TlE. HWED SO TEEEH :ZRDHSNET H, SNPI/ T/
RLE VI 7—ICERAT IR TII LW EHAFMSNTIVET,

(Sakaue S et al. Eur J Hum Genet 2019)
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ABENALF NV SNPICEITHHWE e

rs2237897
Subset ALL
Sex Mixed
Projection Raw
Affy ID Affx-4850195
Platform UK BiLEVE + UK Biobank
Number of Individuals 409634
Genotyping Rate 96.40%
Minor Allele Frequency 0.04
Ll Heterozygosity Rate 7.38%
Hardy Weinberg 2.11e-261
I c/C (Maj) 364,691
B cT 30,211
- No Call 14,732

R ORBEE T T ENEINPI T/ 2T % FHIBIAHIS
LS UTRETBL. HrlcERIS—THWEASOEEL TS
R SNPOBEESRS Moo TETVETS,

41
(http://www.nealelab.is/blog/2019/9/17/genotyped-snps-in-uk-biobank-failing-hardy-weinberg-equilibrium-test)
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de Finitte diagram
Ana

NTOEGREST
HWED SERET DT/ 217

HWEICHES I T/ 524147
ATOESEIENT
HWEHQ S TREET DT/ 217

aa P: - : d AA
P P

1)1 SEHE2OREIRTHY., IBEENDI T/ 21T132:R
NZEE LDBFEDEETRI ZEHNTEEY,

3AERO7OVMOEEEL T T/ 2147%KRITE%. de Finitte
diagram&iL sy, HWEAS D= B R THREBI2DICEFITY . -
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O: Y 7 IWVENBEHEEZGEZER )DIMEE
./plink --Dbfile test2 --out test4 --genome

\ 4 K771 testd.genome

@ CHSummerSchool¥GenomeDataAnalysis1¥1KG_EUR¥testd.genome - Zh - O X
JrfllB REE RN BEE YFYW I70M  E0HEQ) 101

5 M @ L € = L COf 21 B &

+ [P
[ = - i

n'l'-'l >

SAIF 1. TEE ROER HEF - 439k, YRS - ARV Wy e TINAER. TESE. |BES

y
¥

(Shift-JIS) EAE-F

+"—-genome” (&, Y LTWAF DA HEICONT, BIEHNLHE
SGERBERIEHELET,
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O :IBS(identity-by-state)
25T MCENWT, HB7LIH, RILTHBIE.,
FZLIVOHREIIREDHEL,
IBSI3 297 WICHE 1T DR SNPICHL TSR AT &E,
*IBS=0MDSNPH B %:<. IBS=20)SNPOEIFHAZL\FE. BB RICH S,

O :IBD(identity-by-descent)
2 TMIEWT, HBD7LNE, RILHEEHISZTITHEWTWBZE(RHEBAEK),
- IBDIZEIES MR TTHED /=8, IBSPF7LINEERTMHISHETS.
*PLINKTIZ. PILHATEWWSET, Y7 IATRIDIBDOEZHEETEET .
‘PILHAT=00GE#ZEA®E%EL ). PLHAT=0.25(&U &), PLHAT=0.5(RF/ A% ).
PIHAT=1(FA/—RER )&, IBDIEEIEICEDET T IWATRIDEFE R
EMBDIEHNTEEY,

SBRIETRBICE DY TWATRID:EZBEFRERTIEIREL T, "IBS”
& IBD" HHYET,




Q BEHaT AN JFPLINKEE

Coplot of PIHAT and 20 #?7)"’\07

1.0

\_. -"HG00119”
-"HG00124"
PI_HAT = 0.32
Z0 = 0.36

Z0
0.6 0.8

04
\

1

U

0.2

X771 PlotiIBD.R" ZF

| | | | |
0.0 0.2 0.4 0.6 0.8 1.0

R—ZRLTFEL,

-"test4.genome” 77 IvER®D, "PI_ HAT"&"Z0"(IBS=0MSNPOEI & )&
AV BE, ERERDBDMET,

B TIWATHGO0119"E"HG001247 1, HU - BIFIZE DE IR
RICHDID, T/ LHEALTLBATREMEHF ELEL L,

0.0
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O: U 7 IVNBEHESDIEE
./plink --Dbfile test2 —-out test5 —-cluster --mds-plot 4

\ 4 HA771):test5.mds

@ C¥Summerschool¥GenomeDatafnalysis 1¥1KG_EUR¥testS.mds - Zh - O x
IrME B|EE STV BES) YEIMW I70M)  F0R(0) 1:1
5 M PO = 4O 3 @

L. TE#R .. EHE. 429, fY. - BEW..  ar ¥ . TINML. T EE;—"[ShI&.”SI BAT-F

"——cluster"&"--mds-plot” T. 2275t RE{&HLiEMDS: multi-
dimensional scaling)lckd. Y7 WDIFARAZ) JRETEET,
- —iRIClE E B 93 93 ¥T(PCA: principal component analysis Y AL{EDIET .



Q BEHaT AN JFPLINKEE

Coplot of Coordinates 1 and 2

[3s]
o . *
o I
T
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=
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= ° %‘
S ’ N, o*
= . .'l. F‘.-' . "5
. '.":‘. : ..o : ..'... e
.: - % L T -
v e . *ﬁ
(| {o'..-‘. M e
= Vi, *
<Q o ™
T T T T T
-0.06 -0.04 -0.02 0.00 0.02
Cordinate 1

Cordinate 4

771" PlotMDS R” 2Rl VT, A
BZRICOAE—&AN—APLTTELY,

Coplot of Coordinates 3 and 4

/"-\‘
ol ;
SN EEERICHS YT
AN7?(HG0O0119, HGO0124)
o. ) . ':' .
) '.:...- . o ..:.- '
S, 4 ! "'-1?’!... i:
o S v % o ) 1 ]
S :-'..ff'.'f.'q"::- o _-F'_ {.”ﬂ; :
A e e R
L .
-O.IO4 -O.IOZ O.EJO 0.62 0.64
Cordinate 3

BIEMNERICEDE, Y TNV TR ITEHIENTEELE,
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771" PlotMDS2.R" ZRL T, A
BZRICOAE—&AN—APLTTELY,

Coplot of Coordinates 1 and 2 Coplot of Coordinates 3 and 4
(=]
[e=] -
= . = *GBR
- D
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