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Figure 3 | Summary of association results across the UK10K-cohorts study.

(UK10K. Nature 2015)
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1000 Genomes Project
http:/ /www.internationalgenome.org/

IGSR and the 1000 Genomes Project

PLINK

http:/ /pngu.mgh.harvard.edu/ " purcell/plink /

friow chart | Misc. | FAQ | gPLINK

1. Introduction

2 Basic information . = .
New (15-May-2014): PLINK 1.9 is now available for beta-testing!
+ Citing PLINK )
* Repori

PLINK is a free, open-source whole genome association analysis toolset, designed to
perform a range of basic, large-scale analyses in a computationally efficient manner,

The focus of PLINK is purely on analysis of genotype/phenctype data, so there is no
support for steps prior to this (e.g. study design and planning, generating genotype or
CNV calls from raw data). Through integration with gPLINK and Haploview, there is

pl n k ey Last anginal PLINK relaase is v1.07 (10-Oct-2009); PLINK 1.8 is now available for beta-lsti
Whole genome association analysis toolset

| Basics | Download | Reference | Famats | Data menageman | Summary stats | 480 | Association | Family-based | Permutatio
fProxy | imputation | Dosage data | Meta-analysrs | Result annotation | Clumping | Gene Report | Epistasis | Rare CNVs | Common CNPs | R-plugins | SNF annotati

Quick links

PLINK tutorial

K

F e some support for the subsequent visualization, annotation and storage of results. Resources
ol - % ook PLINK (one syllable) is being developed by Shaun Purcell at the Center for Human FAQs | PDF
= Genetic Research (CHGR), Massachusetts General Hospital (MGH), and the
e Broad Institute of Harvard & MIT, with the support of others. Citing

4. Command reference table

* List of options
. b

New in 1.07: meta-analysis, result annotation and analysis of dosage data

Bugs. questions?

| Data management

= Read data in a variety of formats
- Recode and reorder files

+ Long!

= Merge two or more files

- EFNTIEAET., 1000 Genomes Project®T /247 F—2 L. BIGH
st/ 7hPLINKZAWL . 7/ LT —2RBEPO>THELES,

SEINET /L TAFEEREITERELTHAET,

Linux LET"./plink"EANTRE. RITSNET(EB).

PLINKIZ"./plink ——(a=k) (5|2%)" TLEI(ER), -

g
. Emﬂﬂ PED files

%



@ PLINKZ{EST=7/ LT A FERERRHT

I . s m—— n
O: 2l %I GenomeDataAnalysis 1 JHERBDEETY.

./plink

OQ: 771NN HIAH
./plink --Dbfile 1KG_EUR --out test

O:BSNPO7UIEEDOEHE
./plink --bfile 1KG_.EUR --out test1 --freq

OQ: 21 F—7LIRBEICEBSNPO 714055
./plink --Dbfile 1TKG_EUR --out test2 --maf 0.2 --make-bed

O : &SNPMDHardy-Weinberg &Nt H
./plink —-Dbfile test2 --out test3 --hardy

O: B U7 IEOEBEHNEEZGEZER DIEE
./plink --Dbfile test2 --out test4 --genome

O: B U7 NVDEEGHE SDHE
./plink —-Dbfile test2 --out test5 --cluster --mds-plot 4

*PLINKIZ"./plink —-(T3= k) (BI1#)" TRITLET(EZ). !
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mj C:¥SummerSchool¥GenomeDataAnalysis2¥1KG_EUR¥phenotypel.txt - S5 - O X

774U R|/EE FTTENV BEO 71/FW I70M) z0OEQ) 11

O M @ >k = \ G4 Q¢ SO = @

| |1HGOO0Y6- HGOOOY6- 2
7 |HGO0O0Y7- HGOOOS7- 1.
3 |HGOOO9Y- HGODOSY- 2.
4 1HGOO100-HGOO100- 1.
5 |HGOO101-HGOO107 - 1

5 |HG0O102- HGOO102- 1-
7 |HGOO103- HG0O103- 1 4
3 |HG0O104- HGOO104- 24
9|HGOO106- HGOO106- 1-
10 [HG0O108- HGOO108- 2-

‘PLINKORBE 771 VOIS, TEED&EYTY,
150H :Family ID
2518 :Sample ID

35IB (L1 ):Phenotype(sr—2=2, arbo-iv=1)
(7 NVOBREPILEVIEIE. ‘DI / 2147 F—2ER—THSTARLKRTY)
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XLinuxa<eR"Is"X"wc" T, Z71IVDIE
XY 7 IV - SNPEZTEERL T X0,

- 1KG_EUR bed -1KG_EUR_QC.bed
- 1KG_EUR bim - 1KG_EUR_QC bim
- 1KG_EUR fam ‘ -1KG_EUR_QC.fam
381 Sample 381 Sample

8,830,185 SNP  --maf 0.05 1,349,118 SNP

--hwe 0.000001
-—-indep-pairwise100 5 0.8

HBICEST—2HERBCT 1 AVEENEREMNT. BiEl{E->7
IxI/)B3147 T =271 2) 9 %EiEL . SNPEIZRSL TULVET,
(--indep-pairwisel=kALDEARI—HBSNPOER LS. —AREYICIIERELEEA . )
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./plink —-bfile 1TKG_EUR_QC --out 1KG_EUR_QC_Pheno1 --pheno
phenotype1.txt —-logistic —-ci 0.95
X CygwinM 15 & plinkZplink.exe[ZZE 2 TLFZ &L
¥

HA771):1KG_EUR_QC_Pheno1.assoc.logistic

¥Maca1—¥—nFlE. "plink.mac_20210606.zip" 22 %L T. Mac
OSH®PLINKE{T 771 VICESIBATEITLTSEELY,

Mac1—Y—nFHlE. BE 771V EBV E=F1LIN)2BHIEEL
TLEELY,

MXERIT77TINCT VA ERESRADVELIHIBEHNHVET,

«"—-pheno”"T. B ERIFICALAEB 771V EIRELET,
(ped/famZ7CIVCcTc R EZIAEN VLV -EEBREIVEEXRSINET, )

"~ —logistic”T. HSNPICEBFBOSRF 1o ERMIFEEHBLET.
=" T, MRY A OEHEREEEMTHALES,



@ PLINKZEST=45/ LA FEEREHT

HA771):1KG_EUR_QC_Pheno1.assoc.logistic

C:¥SummerSchool¥GenomeDataAnalysis2¥1KG_EUR¥1KG_EUR_QC_Pheno1.assoc.logistic - 3L - O X

77MUE R/REE =FTRN BEQ 2UFOW I70M 20

fe(0)
o M @ = \ A4 QA SO 3 @&
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FHIT 2. TES TNEE BEFat GBI ... OYiRE " - BsY 433 2y v TIMI4R8... TESE.. B & Z(Shift-)IS) BAE-F

-"CHR" : B HS *"OR" (L 1D)AYXLL
-"SNP”:SNP ID «"SE” : ShR Y1 X (ORI #4fiE YODSE
«"BP" : @& (K _E DB (base pair) "LI5" : AV XELIS%CITIR
AT LIV +"U95" : A v AHE95%CI_ER
TEST™ : ST/ 21 TSR *"STAT":fRet &

«"NMISS” : > 7 IV -"P”:P{#
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B Additive model

o M Dominance model
,/’/ Interaction model
@ A 2a 30 -
s //’ HLA-DRB1 HLA-DRB1 . HLA-C HLA-DQA1
=4 e c HLA-DQA1 HLA-DQBT
ke A I L 257 HLA-DQBT1
o . - , 2
s 08NS S = 20
%) =g T
8 TS £6
O \\\ C_U 9 15 T
\\\ % <
Sea @
g+ 104
g =
8
. @ 5
Number of allele copies > I
0
(Lentz TL et al. Nat Genet 2015) T1D
D|sease

IT)RL7ICHBLT, ')Z7T’I/Jbﬁ'<ﬁ§i0)iﬁ7]ﬂc‘:')Z70)iE'7]I]é:0)E§
FREHEBELEE, "additive model” EFEIENET,
-HVHMBROREBEGETFERTIE. BEHSHNS dominance
model” X" recessive model” DFEH SN TILVET,

FHRLBEFEAHABGETF)ZRE. FEAEDIE//INITMME
additive modellCiESHIHNBL\EBASNTIET, N
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statgen@statgen-PC: /mnt/c/SummerSchool/GenomeDataAnalysis2/1KG_EUR
$ awk {print $2"¥t"($1*100000000000+$3)"¥t"$12}'
1KG_EUR_QC _Pheno1.assoc.logistic > 1KG_EUR _QC _Pheno1.assoc.logistic.P.txt

@_] C:¥SummerSchool¥GenomeDataAnalysis2¥1KG_EUR¥1KG_EUR_QC_Pheno1.assoc.logistic - T3 — O X
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T h ] plod

BRI e e TR €« JZ0BR |@RJEN - FIoF.. HUEE i - o) 87 ¥ vr7 IR,  TESE. EE%{Shiﬂ-JI% WAE-F

$1:6BFBS $2:SNPID $3:$@BEFELOME $12:P(E

‘GWASHERDPIEZEWHL TAHZEL &S,
‘PLINKER 771 REHDFEHAN—ATREESNTINTRIC
<WTTH., AWKV /R eESERBHABETT, ”
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statgen@statgen-PC: /mnt/c/SummerSchool/GenomeDataAnalysis2/1KG_EUR
$ awk {print $2"¥t"($1*100000000000+$3)"¥t"$12}'
1KG_EUR_QC _Pheno1.assoc.logistic > 1KG_EUR _QC _Pheno1.assoc.logistic.P.txt

$1: REAES  ——m— @ ES X1000E+REELOE
$3: i@k OB

$12:P{l

1KG_EUR_QC_Pheno1.assoc.logistic.P.txt

C¥SummerSchool¥GenomeDataAnalysis2¥1KG_EUR¥1KG_EUR_QC_Pheno1.assoc.logistic.Pixt ... — O X
774UED |/EE FTRY BTFQ 21VE90W I70M) Z0R(Q) 1:1
O " @ = QA GGAar =3 @&
20 30 |
| | NP~ POxltlon

2 15559Q8981
chrl: ‘

4\chrl:
Hh{chr1:11187-
? chr]:'fJ
/|chr1:11457

= T Rew | 8o S 8. W-| B . . 7. |BXZBGhift)S)  [BAT-F

*SNPO{iiE I*#E&ié‘d'wlat —D@?ﬁ%’fﬁsﬂl: WET,
(X1000BEVSHGIIZFEREOTENLBIRTHY. ERRIEETRHVELA. )
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SEIFFILICKERT—2%(E27=0OT. RERHK T OB MICHED.
DFEWPEIZO~1D—ERAMICHED, EHFSNET, ’
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1KG_EUR_QC_Pheno1.assoc.logistic.P.txt Bt —Eoh + EHE—Foh

Histogram of GWAS P-values

2.0
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P-values

X771J)V"HistogramPlot. R" 2R\ T, AR ZRICIE—&AN—APLTTFELY,
—fRDMmlcEVPIEO R MHER TEEL =,
-KEICE, E—tahiEa—tkaheEEabEeamlciUE
F(3I81BEVSIDABTIHBREINZIDEROSEMI BRI L DTS ),
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1KG_EUR_GC_ Phenod.assoc.logistic. P.ixt Positional P-values of P {-log10)

o PI< 5.0%1078
€=

X774 )v"ManhattanPlot.R”" ZR\LVT. AE%ZRICOE—&AN—AMLTTF &L,
X INYBTAYMEENTHELELS,

SEIE, FUFLENRREZEA TS/, 7/ LTARIKERP <
5.0%10°8)& 79 SNPI3FBHSNFEHATL .

28



@ PLINKZ{EST=7/ LT A FERERRHT

Rz El R 5 th

Coordinate1 ;:; e 1Bl

' ~N r ) r ) r )
0.0068 0 46 1
0.0031 1 23 1
-0.0017 2 64 2
0.0080 0 78 2
0.0051 2 72 1
-0.0032 0 39 2
0.0030 1 24 1
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O: 5/ L7 NEE Rt O hiE( 47 B

o] 5 53 4fr )

./plink —=-bfile 1TKG_EUR_QC --out 1KG_EUR_.QC_MDS1 --pheno MDS_1 .txt —-
X CygwinD 15 & plinkZplink.exelZZE X TLF=E0Y

MDS_1.txt

linear --ci 0.95

1KG_EUR_QC_MDS1.assoc.linear

[1D-

T %| & 4 ¥ 2

2. 7. fi

03

=

C¥SummerSchool¥GenomeDataAnalysis2¥1KG_EUR¥M... —

7714 JE)

(Shift-JIS)

O

RED =FTNV BFO 7UEIW IYJ70M Z0fE0Q)

o M 9P

| |f1D-
Z |HGO00S6- HGOOD9B- 0. 00686842

' |HGOO097- HGOODS7- 0. 10107+
4 |HGO0099- HGO009Y- -0 . 00176052
5 |HGOO100-HGOOT00-0.00801577

6 |HGOO101-HGOO101--0.0008 ‘
7/ |IHGOO102-HGOO102--0. gatatel
3 |HGO0103-HGO0103- 0. 0024580¢
9 |HGOO104-HGOO104- -0 .00324035
|0 {HGOO106- HGOO106- 0 .00515692
|1 |HGOO108-HGOO108-0 . 748419
|7 |HGOO109- HGOO109-0.003919974
|3 |HGOO110-HGOO110--0.002896344
|4 |HGOO111-HGOO111--0.00125867
15 [HGO0112-HGO0112--0.0001929714
|6 |HGOO113-HGO0113-0.003027454
1/ |HGOO114-HGOO114-0.0036694>

&

BAT-F

"—=linear"T. BSNPICH T2 EIRBITERELET.
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statgen@statgen-PC: /mnt/c/SummerSchool/GenomeDataAnalysis2/1KG_EUR
$ awk {print $2"¥t"($1*100000000000+$3)"¥t"$12}' 1KG_EUR_QC_MDS1.assoc.linear
> 1KG_EUR_QC_MDS1.assoc.linear.P.txt

C:¥SummerSchool¥GenomeDataAnalysis2¥1KG_EUR¥1KG_EUR_QC_MDS1.assoc.linear - i - O X
77U REE BRY BRO MYFIW VIOM 20fEQ) i

O P IR QA I D
| 11 " 120 ) 120 40

m Tl

$1: RBEES $2 SNPID $3:3Efk LEofiiE
B ERBEIIROER 7717V, O AT+ 7RIRAITDER 771
WEFALIDIBREICL>TLET,
F#kic. AWKa2? Re{E>TPEZRRVHLTAEL &S,
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Histogram of GWAS P-values
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X774 )" HistogramPlot. R" 2B\ \T, eIZEDN k. RICOE— & AN—APLTTFELY,

‘PEEDEANIFLEBWVES, —HBRARICEDEVN D TELWEL L,
AW, Rol=BAHESNI=DOTLLIH?
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Expression Quantitative Trait Loci (eQTL)
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Chromosome 11 position (Mbp) (Raj T et al. Science 2014)
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COVID-19:3RK#HMRNA-seq eQTLf# %R

Analyses 1

cis-eQTL

.n-47 genesin
'COVID HGI

icis-eQTLs
(1 787 p-causal
.CIS eQTLs)

in=108 p-causal
ivariants in BBJ
§n=768 p-causal
ivariants in UKB

(Hematopoietic)

____________________

analysis

n 1,169
putative causal
(p-causal) cis-
eQTLs

-

co-localization

Statistical fine-mapping
(SuSiE + FINEMAP)

cis-sQTL Trans-eQTL
analysis analysis
n=51,516
1 (loosely filtered)
possible trans-
n=1,549 eQTLs
p-causal

cis-sQTLs

Ivalidation

________________________

1eQTLgen !
'n=3,853 trans- :
{eQTL SNPs 5
1(10,307 trait- !
rassociated SNPs) |

n=34 n=422 '
______________________ suggestive trait p-causal cis-
[TT777Ti: external data colocalization e/sQTLs
Asymptomatic/ Severe / Most
M|Id n= 106 severe (n 359) malvses 3 \
|n| |n| w |n| , o Tic | CIC
ww ww w mild (AN T AN T AN
Severe | ANSN L AR | AR
T 'I'“'II' ) i IR A

Differential
gene expression

Differential
intron usage

NN AN
/NN /"N

N

Pathway enrichment for n>200
significant genes

- B & ALECOVID- 195:EPBMCAHRNA-seq eQTLEBHF(n=465).

(Wang Q et al. Nat Commun 2022)

n=13 genes with COVID-19
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1 ,269 neutrophil- --28 cell types- !
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COVID-19: K4 MIRNA-seq eQTLAR4R
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41
(Wang Q et al. Nat Commun 2022)
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Legend Sequence data Ay - ‘
Data access schema for Geuvadis RNAseq data. The main %I.qu_ —_— z _ I~y tﬂf"&‘— ~ )ij‘
pecession site lo the data created and analyzed by the 3 ° v /\ I—I ‘-fd‘ o
Geuvadis RNA-sequencing project s EBI ArrayExpress, Readdata
where the data is stored under three accessions
E-GELN-1 for mRMNA post-QC samples used in analyses European Nudeotide Archive
of this paper, E-GEUV-2 for small RNA post-0C samples,
and E-GEUV-3 for all the sequenced data mENA OCs miRNA QC+ A
1) Raw reads in the form of fastq files are stored in ENA ] [ ¢
under the accession ERPO01942 and ERPO01241, but #
they are accessible also through ArrayExpress (the ENA Mapped reads
and FASTQ columns)
mMRENA QC+ mIENA QT+ [All QC+H- EBI ArravExprass "~.) &) Ensembl
v browser
2) mRNA mapped reads are stored and accessible from = R
EB! AmrayExpress. Files of mapped small RNA reads are R el

not provided due to the more complex naturs of mapping
to different references for different analytical purposes and
the karge number of multimapping reads making file sizes
very large

mMRNA QC +/ mRENA QU+ ] Analysis data

3) Genotype data that have been used in | 3t _
analysis are available from EBI ArravEmre%s site under ‘

> CiEis v o

accession E-GEUV-1, and the vef files include also a
functional reannotation of all the vanants. The orioinal daial
created by 1000 Genomes Project are available in the ‘

3} Genotype data ‘ 4] Gens, ranscript, axon, repes, 2

miRNA guantfications e

Original data Geuvvedizmmmples EBI ArravExpress/ FTP

1000 Genomes web sife Y
1000 Gancma i ArrayExpress [ FTP

71 Geuvadis
browses

4 and 5) Geuvadis analysis results for gene, transcript, mANA OCs miRNA OCs
exon, and repeat quantifications and QTLs will be : o
available from EBI| ArravExpress site under accession

E-GEUV-1, and miRNA quantifications and mirQTLs under ﬂ

accession E-GEUNV-2

) 5} Gene, transcript, exon, repas,
6) mRNA mapping results per sample down 1o the level of miRNA QTLs ”
individual reads can be visualized using Ensembl Genome
Browser using the links from AmayExpress (the Ensembi EBI ArravExpress/ FTP
GO )

T) Geuvadis data browser was created specially for the | mRNMA QCe miRNA GC+
Geuvadis RNA-seq project to visualize quantification and

MTI rescilte and allrae caasrshina b vanant N raenas and

https:/ /www.internationalgenome. org/ data-portal/data- collectlon/ geuvadis

-gEUVADIS7 AP /ML BB FRIRT — 23, EHOBITATYT
Ic&1T2T—2EL T RRTNTNET,

2] 1000G browser ‘
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O: 5 /L71/REEFITOER(FREEIGE 2 HT)
./plink —==bfile 1TKG_EUR_.QC --out 1KG_EUR_QC_Exp_BLK --pheno Exp_BLK.txt

--linear --ci 0.95
¥

1KG_EUR_QC_Exp_BLK.assoc.linear

X CygwinD 5 & plinkZplink.exelZZ£ 2 TL=&LY

statgen@statgen-PC: /mnt/c/SummerSchool/GenomeDataAnalysis2/1KG_EUR
$ awk {print $2"¥t"($1*100000000000+$3)"¥t"$12}'
1KG_EUR_QC _Exp_ BLK.assoc.linear > 1KG_EUR_QC _Exp BLK.assoc.linear.P.txt

-fIEIERUL. "--linear" #{E>CGWASZREL THEL LD, =~
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Histogram of GWAS P-values ﬁﬁﬁgﬁ‘:ﬁb \
 Y—BPEOR T
©
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S
U.|O O.IE O.I4 U.IE O.IE 1 .ICI
P-values

X774 )" HistogramPlot. R" 2B\ \T, eIZEDN k. RICOE— & AN—APLTTFELY,

PEDERNIS LEBNEES S, BHLR— A THICHESTEN TR
TEELL,
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BLKIBIEFRIREICHT ST/ L71ReQTLETIER

1KG_EUR_GC_Exp BLK.assoc.linear.P.txt_Positional P-walues of P [-log10}
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statgen@statgen-PC: /mnt/c/SummerSchool/GenomeDataAnalysis2/1KG_EUR
$ awk '$3<=107-12 {print $0}' 1KG_EUR_QC_Exp BLK.assoc.linear.P.txt

rs13255193 800011 4.539e-13
rs13257831 800011332964 6.545e- P<10-12%@m7=9 SNPO) 7 il i

rs2736345 800011352485
rs1478898 800011395079

1.707e-14

rs2244894 800011448659
rs2244648 800011450422
rs13273172 800011461111

6.8820-16 umm TUIPIESNP
| 497613 rs1478898
2.068e-14
1.188e-14

*AWKa2/R%2{E>T. PEICYITRRET 71V 2—2MTIBILT. £
(L DeQTL#RZRU/=SNPEIRSHLTHEL &S,
*fR/I\PHEZTRL7=SNP:rs1478898IcDUVT, Web/—IVTRNTHE

L&D,

51
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rsl478898

Organism Homo sapiens

Position chr8:11537570 (GRCh38.p13) @

Alleles G>A

Variation Type SNV Single Mucleotide Variation

Frequency A=0.392554 (103905/264690, TOPMED)
A=0.411244 (57570/139990, GnomAD)
A=0.47083 (8894/18890, ALFA) (+ 12 more)

Variant Details Genomic Placements

Sequence name

Current Build 155
Released April 9, 2021

Clinical Significance Not Reported in Clinvar

Gene : Consequence BLK: Intron Variant

Publications 0 citations
Genomic View Seers on genome
(2]
*  Change

Clinical Significance

BLK RefSeqGene
Frequenc
? # chr 8 fix patch HG76_PATCH
HGVS GRCh37.p13chr8

Submissions GRCh38.p13 chr g

NG_023543.2:2.48559G=A
NW_018654717.1:£.1810526T>C
NC_000008.10:£.11395079G=A

NC_000008.11:£.11537570G>A

History

Gene: BLK, BLK proto-oncogene, Src family tyrosine kinase (plus strand)

Publications

http:/ /www.ncbi.nlm.nih.gov/SNP/

*dbSNPTHRFRL 7=&Z 5. rs1478898(IBLKE(ZFFAEICTFET S

SNPTHBZEehHhEL 7,
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Query SNP: rs1478898 and variants with r’ >= 0.8

" Promotgr Enhancer . " GRASP 3elected dbSNP

chr F::aa} :_rE} ]{"[?] variant Ref Alt :’::qﬂ ?r':qR fﬂ'r:';'l Erg:‘ ::JT;Y histunutr histone OMNAse :L?Jt:;ns ::1::] :;ﬂ d g:‘fgﬁﬂ QTL eQTL gﬂE"hL(;ODE func
marks marks hits hits annot
8 11500847 08 092 (s55860742 T C 020 039 0.00 0.53 b LUN-1 73hits  BLK intronic
8 115345840921  1s224R000 C 039 041 0.01 053 S 2 gl 74hits  BLK intronic
& 11536255 0.97 1 s2248609 A G 0.31 040 001 0.51 BLD 4 altered motifs B9 hits BLK intronic
8 115375701 1 1478898 G A 0,30 040 0.00 0.51 6 fissues D.BLD POLZ & altered mofifs T4 hits BLK intronic
8 11530347 088 0909 s2400784 A C 040 058 0.99 046 BLD, LNG 0,BLD POLZ POL24HE TBP NRSF 12 hits 84 hits  BLK infronic;
8 11530365097 099 52248325 A G 031 040 0.00 D51 BLD, LNG By.D.BLD POLZ TBRP POL24HE Pax-4 ohits BLK intrenic
8 11539564 0.97 099 (52248316 A C 030 040 0.00 0.51 BLD, LNG 4 altered motifs fGhits BLK intronic
8 11539577 097099 s2248315 T A 033040 000 051 BLD, LNG 4 alterad mofifs TEhits BLK intronic
8 11530048 094 0002061830 C G 064 059 1.00 0.48 BLD, LNG LNG Pou2i2, Pou3fl, Sox 83hits BLK intronic
8 11541356 0.97 099 2618434 A G 031 040 0.00 0.51 BLD 8D AIRE RP58, TAL1 B0 hits  BLK intronic
8 11541444 095097 =2467520 T C 0.31 040 0.00 0.51 BLD AndSh E2A T4 hits BLK intronic
8 11541501 085 096 rs200483144 T TC 040 D41 0.02 0.53 BLD 4 alterad mofifs Ohts  BLK intromnic
083092 rs7T8481290 T C 030041 D01 050 BLD HOACZ Irf 21 hits  BLK intrenic
8 11541975097 099 s2245357 A T 033 040 000 051 BLD GR fihits BLK intronic
8 11543119093 -099 rs12386974 C G D61 059 100 D48 BLD, VAS WD 7 altared mofifs TEhits BLK intronic
8 11543171097 099 s2245250 G A 032 040 0.00 0.51 BLD, VAS 1RSC 74 hits  BLK intronic
8 11543435007 009 2245032 G T 030 041 002 051 Efnnﬁ'ms NERF1a 75hits  BLK intronic
& 11543607 0.96 099 rs11780851 G A 029 040 0.00 0.51 4 tissues 3] SIX5 STAT Znf143 T1hits BLK intronic
8 11544838 092 -0099rsBE01599 G A 061 059 100 048 BLD ED & altered molifs T2 hits BLK intronic

o 4

https:/ /pubs.broadinstitute.org/mammals/haploreg/haploreg.php

‘HaploReg TIRFRL /=& 23, 151478898 LV E H A F B EARGERS
DOSNPRITIEMI 7L HmERTHIRENCHBSNPIE. TN Y—EL
THRET PEAMEMNIEBICTEFEEL TWT., BIEFRIRFIEA DR
BHhREEhELL, ”
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statgen@statgen-PC: /mnt/c/SummerSchool/GenomeDataAnalysis2/1KG_EUR
$ awk '$2>=800011395079-250000 && $2<=800011395079+250000 {print $0}'
1KG_EUR QC _Exp BLK.assoc.linear.P.txt | sort -k 2,2 -n >
1KG_EUR_QC_Exp_BLK.assoc.linear.P.BLK.txt

EIET

,.JH
Linuxa<k: sort -k 2,2 -n
H_J

B2YH%

rs1478898ME B = 250kblcds175. eQTLERTIEREIRELL TH
FzL &2,

AWKI2 R THREHL 7=, Linuxa<v/Rsort TR 25 BEIFT
J—bLTHEEET,
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Regional plot of GWAS P-values
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rs1478898DF B £ 250kbDeQTLRHERZE7OYMLTHEL .,
BBEVWTTH, BEEFOMNELENEMBEHRARLINETSTT,
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Count of Successful Plots
LocusZoom is a tool to plot regional association results from genome-wide association scans or candidate gene This woak 952

studies. This is Version 1.1

Year 2016 59062

Report problems to cristen@umich,edu Jan 5936
_ Feb 8143

We are pleased to announce that our paper on *LocusZoom™ has been published. [ ABSTRACT | PDF ] Mar 7638
REFERENCE: Apr 8015
Pruim RJ*, Welch RP*, Sanna S, Teslovich TM, Chines PS, Gliedt TP, Boehnke M, Abecasis GR, Willer CJ. (2010) May B127
LocusZoom: Regional visualization of genome-wide association scan results. Biocinformatics 2010 September 15; Jun 9472
26(18): 2336.2337. Jul 7881
Aug 3850

Year 2015 96212

Year 2014 97391

Year 2013 87012

Year 2012 69783

Year 2011 50775

Year 2010 22184

Links

¢ Plot Using Your Data

+ Plots Using Your Data and Your Hitspec File Batch mode, results returned via Email

http:/ /locuszoom.sph.umich.edu/genform.php?type=yourdata
*"LocusZoom” &fE>T. eQTLE#IF¥S R . BLKiG{EFFAIBIAISNP P

ENEZMIVTHELELD,
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7 A )RR ‘1KG_EUR_Q...C.Iinear
Path to Your File File will be sent to serverffand used for plotting (Maximum 2GB)
[Help]
Provide P-Value Column P | Set for| PLINK data|or WikiGWA
Details for Name Default is P.value data
Your Data |
Marker Column 'SNP [
Name Default is MarkerName
Column Delimiter ' WhiteSpace v |  Defafilt is tab
I
: +/- 400 Kb
Specify SNP ‘ ‘—
Region SNP Reference Name Flanking Size
to S
Display BLK #- [ 200  |Kb | |
Gene . Optional Index SNP
Gene Reference Name Flanking Size =
Default=lowest p-value
Required:
Fill in Chr: | |
Only ONE ——— | ‘Mb tHrough ‘Mb |
iy . 'None v |
of These Region | ———— _
Three Starting Chr Position Ending Chr Position OptIO[lal o i
Default=lowest p-value

1KG_EUR_QC_Exp_BLK.assoc.linear
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SLC35G5—>  C8orf12—> LINC00208—> C8orf49—>

NEIL2—

—H

11.2 11.3 114 11.5 11.6
Position on chr8 (Mb)
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SLE risk allele r=4917014[T]

gffects IKZF1 in cis and many
& gENESs n frans

(WD) S1E LD JE LI WIo oS

Genes involved m hemoaglobin and envthrocyte metabolic processes
ArnineTa 1 Al DHsAT AD9S7 BACAl T3 Ci0nd8? C1arf128 O

0l

FOR th 0.0
EaTes) o o) e = i = oo oe >
CLECT0A CLEG10A CLECT0A C108 CLEC4C iFis HERCS IFIT1 TNFRSF21  MX7

Cis—eQTL: BIEFERNIEFEDBEFORIREICRELFAZIRA.
‘trans-eQTL: BL2FRERFR LOBEFORREICREELFADIRSE,
HETIH., SNETOMARTlrans-eQTLOFEESLHRE TN TULVET,

(Westra HJ et al. Nat Genet 2014 )
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TOR1AIP1BIEF A7 71 ABUDERICKDSQATLEIR

Gene: TOR1AIP1

2 rs2245425 rs2274955 . . .
_ 404 ;08’0.1] (Intron2 splice acceptor) (Intron9 splice donor) Gene: TOR1AIP1 (canonical transcript)
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Position on chr1 (bp) 1e8 |oooooomm

*splicing QTL(sQTL): iBIEFERDEBIRORAT 107 ICREE2F X
BDRFR, BIEFERINDAT 7L ABBLINTERICEDISFIH BT,
eQTLIERESOTLIEREM B I ACET. it B FEENEHAL

BVAACEHRIIEEBAOSNTIVET,
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(Wang Q et al. Nat Commun 2022)
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TWAS: eQTLI RICE D<BEEFRRFMETN

eQTLICEDEIEZEFRIRFMUNET N TWAS = GWAS + eQTL
eQTL map GWAS data Imputed gene TWAS associations
§ . expression s

Gene expression predictor

W&
W,

w, ¥ *r—

5 00 3’ SNPs

eQTLHMIRICEDZE. AADBGEGEFERIFHHISFHEDBIEFOFREIR
EZ2PHETFNEREITDIIEDAIEE,

«TWAS( Transcriptome-Wide Association Study): R B GWASIE#REeQTLF
AEFINEHZSL. F—AaMO—-IVEOEEFRIAE T E T,
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(Gamazon ER et al. Nat Genet 2015, Cano-Gamez et al. Front Genet 2020)
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BAAEHICEHTE2r-20ORNA TWASHR R
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o miR=485-p miR-130a-3p miR-1307-3p
Q {(Adult height) : . miR-1908-5p
O (Colorectal cancer) (Coronary artery disease) miR-210-3p & i
G+ 4 (Type 2 diabetes) ‘@"“'( rolithiass)
L T ek SR T M e e Y D T, e i e
.5) 0 - A h s ‘3.‘?‘ by .a;':
(4]
i -4 " mR-1307-3p O miR-130b-5p miR-1307-3p
Q. (Adult height) “'miR-1908-5p (Prostate cancer) g (Uterine fibroids)
= g- (Colorectal cancer) VmiR-1908-5p
o) miR-1908-5p (Type 2 diabetes)
o . (Adult height)
I e
-I | | | | | | | | | | | | | | | | | | | | | | | |
<5 T ¢ S« B
%529 9990322299659 82 %G
= Z. 2 B 0 BOeU B o B B @ QY T B T W Z,
'5%% ‘3"%*?‘%9'@%%60%0»09”50%%\‘3%-%
. S, O el Y o ® W ,
BT W% %2008 5% 9% bttt 3%% % g
. [) .
g % % L 9B 1 % % 5 > % o % 2 e % %
S 5 BEeh w2 % Y % = % ®
o %% . W > % e
° AR % v
R %

EME IS5 rV0ORNA TWASHEHRT %K HE,
& BREEF /NI AT—H—21VORNAZIE MR B (H:miR-1908-
5p:iERRE -AKBE -RIEEA-BR), (Sonehara K et al. Hum Mol Genet 2022)



*1000 Genomes Project®FT—%%{E>T. GWASZ{d/\ 42— H ik
LTHELT=,

‘PLINKICR RN /-HfE2{ESL. GWASOHREHAKIIHETT

+—7T. METED2ANLESMICRUHL LD, LEGWASHIERE
REEL T, EUIICIRIRTBICEHERTY,

-eQTLER#RIE. WebY =WV TOFERDOLARAMNTERLTIET,
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‘MDSHTERTIEONEFE2~FB4EEERHEL TGWASZEREL ., R
DIREI IR EITTOTHTFELY,
./ 1KG_EUR/test5.mds

DNHEENI=EEBGWASHOERZS4VO—-RL T, 2 /i1\y270 M0
ZFABIOER., VAVSNPOKREEM EREMRFTIL TAHATT L,

./ 1KG_EUR/GWASpval_GIANT/GIANT_HEIGHT_2014 _B37 .txt.gz
./ 1KG_EUR/GWASpval_GIANT/GIANT_BMIA_2015_B37 .txt.gz
./ 1KG_EUR/GWASpval_GIANT/GIANT_BMIE_2015_B37.txt.gz

(Wood AR et al. Nat Genet,2014)
(Locke AE et al. Nature 2015)



