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------------

— R

o E—REEBANBEYENEERERE
PR35 E] Thermo Fisher Scientific A E]FThTEs 2 5o V& » BAEZEELNEGHIFE 0
( National Center for Genome Medicine, NCGM ) &{Eeks| B E=EE N\ B X H G ST
( Single Nucleotide Polymorphism, SNP ) E:RERI G H > Bkt 653,291 (& SNPs » DIE & A\ §&

A&k HEE (Taiwan Biobank, TWB)AYHL ST 455 TWB 6524 o

tEfs A SNP PR 2 ACRE & ¢

B Axiom Genome-Wide CHB Array » 1t 525,652 {& SNPs -

B R EESARERENEIT (Genome-wide Association Study, GWAS ) H >
HANGTHZEEFRZ SNPs -

B NCGM L[ &S 7 Freavss g - PhEER ARA T BA LA

( polymorphism ) 22 SNPs °

B BAEIMNETER (Whole Exome Sequencing, WES) BLHAtE Frbftse 7774 - Bk
AR AR B AN SNPs -

W H{ Y E - SEY)CHAHRE - 20 MHC > PGX SRS AY SNPs -

o HREATE
28 N ARG EEP S B T I L& R T AN E - [HE PR
WECER P EE A OS2 MR - 5 BRAFEERAE I SR Al AT R BE - Z5E NCGM (]
GeneTitan Multi-Chanel instrument H8{LI(EL B TRARE EEE > &4 96 fLEES
95 fir S ELEEEA » K 1 fil. Thermo Fisher Scientific /. SE2 (2 SHIGEEA » F—1AHT 14 ng/uL
el Z DNA HETT - LIRS Axiom *F-& it 2 Axiom Analysis Suite 5285 /3 IfTiis 2 el
J3HfriitiE (Best Practice Workflow ) #E{TE R R 4E R - Kl V-& RFH A 2%

http://ncgm.sinica.edu.tw/affymetrix tech 01.html °



http://ncgm.sinica.edu.tw/affymetrix_tech_01.html

B B TE RSB ZEH] (Quality Control, QC) » & FEALRAYHE SNP RFFE TR
WP QC RN - 2t R AR AL SNP BV S 408k BRI E - S RINE:
RIS HIEE B PERIRY & A 275

http://tools.thermofisher.com/content/sfs/manuals/axiom genotyping solution analysis guide.pd

f o
NRERERTARRL Y 27,751 HET - EHEK (batch) ERAVHETE (lot) #&E ~ (£
AIEEE (plate) ~ BEARUOBMEIRR QC Rk 2 SNP #E - SNP F@A G i B ALY AJSE:

RIZH 5158 37 it ( Genome Reference Consortium Human Reference 37, GRCh37 ) J&EfE o

EZIN AR QC 2 SNP B

1 3 22 1,849 633,828
2 4 22 2,062 639,761
3 5 23 2,156 644,898
4 2 20 1,843 636,564
5 2 23 2,169 641,050
6 3 20 1,893 639,579
7 2 17 1,604 638,551
8 4 26 2,454 643,334
9 4 22 2,079 643,555
10 4 21 1,982 643,063
11 2 21 1,979 643,969
12 3 22 2,088 637,035
13 3 23 1,907 641,374



http://tools.thermofisher.com/content/sfs/manuals/axiom_genotyping_solution_analysis_guide.pdf
http://tools.thermofisher.com/content/sfs/manuals/axiom_genotyping_solution_analysis_guide.pdf

14 3 20 1,686 632,552

Total 44 302 27,751 646,973

o ERERIER M

HAPIFIFH beftools #RAGHYT “gtcheck” #5< a1l EEHE {28 2 BRI AL — 20 - A5 —HEREE
Pz - & 157 HEERA - ANENERERHE S —2E > W NEFTR - 629,538
]380 48 R QC /Y SNP ot » AR — S B IE R AT A A E AN AL — 2t By 99.86% > i fIX
A —EME A 98.81% » TEIZ I 157 WEEEEA —Z M 2 0 mEY -

o

Frequency

_ 11

0.9875 0.9900 0.9925 0.9950 0.9975 1.0000
Concordance Rate

FRAFTINMEH 968 {ir [FHE B A ¢ RAEfG E R E R 2 B AFG EF (Whole Genome
Sequencing, WGS) &Rl Z A - [LEFEE (A fE (autosome) 24 59 & SNPs 1Y—214: - WY
FHE R BB — 2 e B 99.92% - f/MEHL A 98.92% > NE| E IR 968 fir {fHZE 2 AR



IR & — 8Lk 2 o3 A -

100

Frequency

50

0.992

Concordance Rate

0.996

%_

A J

i

Taiwan Bioban)

<
A

1.000



v ERNERERHIISNE

=8 e EYrE e H AT R ey A NG E R BRIy By 14 (EREREVEBRSERE - i
AR A M EREE - DA ERE ARV AR SRR AT - LTRSS SNP 2 BLNRTSRAE A
[FEHEREA GG LRV ESR - FEbt - 3 SNP Z B RASRAEE — B BRAL K HTA F]
HERAT (5, B MEZ LAEYET LIVEEEER - E5 SNP AR [F B Bt e =4t
RNAFEERATHE - FEGRT EAVERE RS > UKL SNP ) IERERYFRE - MM
Fisher’s exact test 2R CE&EAL B Bt AL N SRR B 5 (i EL AR BRAL IR VAL INRIARR > &2
SNP HY p [EVINIRATE R ZE(E (1*e-10) I » 3% SNP R ZHE ISR E (batch effect) > 3%
fE AL SNP BRI ATR ol e R (e - [EIbest - Bt EbirE—E Bt R S A AN
RISRAR B A — BBt TN & GF HA R BRI R AR N BIIER > B2 SNP HY p (E/NFYFTE R Z ]
H (1*e-10) > R RN FEIRRFTEEAHEICUE (plate effect) » 52 BRI ATA R T HY
It SNP ELRRGRE G % R E - RS HIEESREIHEICSUE (lot effect) ©

[1i4

BAPI o7 AT _E S Lo E TR e > IRIPL L SNPs T RE [EIRS A B BRIt JOE ~ STy
JE R LA GNE - TR RS HL X Setufie EHY SNPs > (1] 2*3 FIIFRAET T4 © KIHRAS
Y SNPs o SR 2*2 FIBEFRHEIT ST+ Y AL EuEG EHY SNPs - fESTESSEVEEZEEH] 2%2 SR

LT o AL EHE batch # B batch effect ~ plate effect B, lot effect Y SNP $ & -

i NEEtIREY REfXAEEE RtSHICiEE  AHRIEEEN
ST SNP B(E iy SNP B8 EHY SNP B & SNP B &
1 656 835 323 1,245
2 297 20 9 317
3 366 6 3 370




4 286 17 4 301




—_ o = I Y e T
_ ZRIR /Ll:ﬂ: 17 JPFBDE ﬁz
FefM{d 4% batch effect fRFH{% ~ SNPs » 1 27,751 {i7{EZE Kz 646,973 {[& SNPs {71248

BRI B ETE

® KEATHJE (diverse ancestry)

RERFRMIHVER A B R ENEEN 2B - IR E L3347 (principle component
analysis, PCA) i Bkt 2 BEARNEHRIE Z(EZ - HeRiTE TR 2R

® HRICAKI 5% E %

o FUEHIMVIYSRE R 5 (HEREE 2 (E %

& —EHANNEHAP AR SRR (EE
A6 Haw A K 5 BPE N A RAH B A EREETE] (International Haplotype Map Project,
HapMap) 25 =P&FHY 1,397 AfERSFHEEE - BEELS —REZ8 NGV EREARNE A &
F EBEA R NYIFFEZ SNPs

® IR 5% SNPs

® MAF /N~ 5% SNPs

® (r{EimpHEEE A ¥ (long-range linkage disequilibrium) [&g.2 SNPs
FEEFFH PLINK thfy”--indep-pairwise 200 5 0.2" 55 it —&H & TLY SNPs » 4% J&15 25,873
{ir %€ 2 54,631 il SNPs #E{T PCA 73#f7 » T [E Fs PCA 3AT&ER - AEBHEOEFRAFSHE
B > W[HHEEEI 225 Taiwan biobank 281 CHB (Han Chinese in Beijing, China ) ~ CHD

( Chinese in Metropolitan Denver, Colorado ) ~ JPT (Japanese in Tokyo, Japan ) “5aaHEREse 5

EEGEE - #UR Taiwan biobank 2B HAH[ERVHIR



0.050
Population
- ASW
0.025
CEU
- CHB
o CHD
m [ ]
. GIH
.* L )
2o - JPT
0.000 ‘
ot - LWK
’ MEX
o - MKK
% TS|
& - TWB
-0.025 4
YRI
-0.04 -0.03 -0.02 -0.01 0.00
PC1

ASW, African ancestry in Southwest USA; CEU, Utah residents with Northern and Western European
ancestry from the CEPH collection; CHB, Han Chinese in Beijin, China; CHD, Chinese in Metropolitan
Denver, Colorado; GIH, Gujarati Indians in Huston, Texas; JPT, Japanese in Tokyo, Japan; LWK, Luhya
in Webuye, Kenya; MEX, Mexican ancestry in Los Angeles, California; MKK, Maasai in Kinyawa,

Kenya; TSI, Toscans in Italy; TWB, Taiwan Biobank; YRI, Yoruba in Ibadan, Nigeria



® SNP fL# (missing rate )

SNP HYBRICRESEEATARAT - FZ/ VIEBIRIERATCA W - BErIEe R i ReE
R B (RS TR EL P A RE SNP HUBEr « A1 NEILR > T EEGRQRERAHR R 5% > 4
27,543 {[E SNPs FNBRICR AL 5% » EFHRENEATERR -

20K

15K

10K

Number of SNPs

5K

0.0 0.2 0.4 0.6 0.8
Missing rate per SNP

1.0

18 E S (Hardy-Weinberg equilibrium, HWE )

{6 SNP BRIl B (a K2 A) BYBRERITHIRy p B2 o B > BE0m PSRl

aa ~ aA K AASZREE T p® ~ 2pg K o® oM o (e 1P T RE AR B R LAY RS BRI A
BV ERZS - G ERERI T EE AR - ZR0M - BB AHREHY SNP AT REARF S m P

=1 /L

iy o ERIIEE - B T RE R BRI INAR AT RE RS BRI AR o4 FRAPT R BE L —4H B M A m) s S A



{EZEE Tt H A E - £ 10,300 A » LA PLINK fHy”--hardy”f5 5 #E1T HWE i@ > £ 7,613 ([

SNPs {1y p {E/NIY 1*e-5 » FHVRENIEATERR

REEHBEEIEZR (Minor Allele Frequency, MAF )

EHERIAT SNP LA IRAATSEEHR ] (statistical power ) » bl PLINK tffY"~freq”§5 < e

{7518 £k 8,571 {F SNPs ffJ MAF /INF 5% o

10



T R

~

TNRINEATTER— QC R MHVERAEE SNP B R HASRTA 27,751 {i{EZEEk 646,973 i

SNPs HYE 7L -
Quality control Number of samples or Percentage of all samples
SNPs or all recommended SNPs
Sample with mean heterozygosity 145 0.52%
rate >5 SD
Sample with missing rate > 5% 0 0%
Sample with the highest missing rate 3,130 11.28%
from each of the 3™ degree pair
SNP with HWE p-value < 1*e-5 in 7,613 1.18%
super control subset
SNP with missing rate > 5% 27,543 4.26%
SNP with MAF < 5% 8,571 1.32%

11




f~ HEILEERY KRR A

FRAUER (imputation ) EFHRIGEA PR ERE RV ARAYH — (@2 - Bt iR
fRBE L AR AR R AL RE S04 i SNP BB H AR EHY SNP B0 » SEPIRSERYRRE ST - HfHHY
BRET RIS - (—) BLERUHERS (pre-phasing) 81 (=) FLDNfd © 55— 2P BRT - $TEMfR
AP ESERE BRI SNPs HETTERSTHYAAN AL - HiHEm B ARVEL 5 AY (haplotype ) » 55—
A ER RS o s LAY BAE BB EL NG 72 2515 (reference panel) HYBREA! - ZAdEEA
PR E R G AR N A -

® E[EAUHE(L (pre-phasing)
BEABER > BAIE FHELHE batch effect JRIIVREZE - WARHEFTA 27,751 (A% - EHEREA T
Bl > SNPs -
®  MAF /\JA 1% SNPs
® HWE &€ p {H/NY 1*e-5 2 SNPs
® i 1 { batch A&~ SNPs
A% BT 607,779 (B (RS RS [ SNPs » HEE(HFH SHAPEIT2 (v2.r790) #RASHE(TALR Sy

it

BEF5|E (reference panel)

A S RZE G EAREHIEIER - H—RM S - BEEGEE2 S SR
MG H IS - DU EE REHIEE & B 2% Ry EAHIRRET - £ B tH IR Y
e > Taiwan biobank 2 BLE BT R R EEAE —iE > BURS SRRV ERERZ WA
SOMRERAY B AU o 155D Taiwan biobank RR4E{EHETT WGS Bl - HATE5E K 1000 iz

> PefMIfE A 973 firifiE QC HY{EZE (TWB panel) » FHIETF AEN4HETE] (1000
Genome Project) 1 504 fir 2 H A an SR HIfEZE (EAS panel) iRy E 55 > WHHREA T

12



FUIREE 2 (i

® EM BRI N 3 Z ALk,

® NE(rEA (multi-allelic) 7 firEh

® [HSH YRR EEH RN A — B ik

® WAHSE YN E S B AR SL TWB 7 R —E 2 fir Bl

® EASpanel 1 - I E K HWE K&JE p {E/N7S 1%e-10 Z firkh
H:f% » TWB panel H1 EAS panel 5758 T~ 13,600,770 {E#1 11,669,571 {EAS AL EHG b BESE( L
(bi-allelic) {irBh » [EHE(E A SHAPEIT2 BB AESTELR 73 Y » FELL IMPUTE2 HRAGHY”-

merge_ref_panels”$5 4 & (A H14 -

¥ (imputation)

HAIEE IMPUTE2 (v2.3.1) $REGHETTHERH - DL 500 Mb Bs—{EI&5E (chunk) » FiI{&ANL
500 kb HyEEABRAR ETlE S, - A{R A ) 15,866,355 (BT IR AR - $t¥Hg— (R
by =FE ALY - FEAERE G — (B R AR - AR — (B (R W (I EER R 7 51 Ky a
e A > =FEEAIS IRy aa, Aa J AA » SORHERITE - —(r{EZE g HERA Ey aa HUHER
Paa ~ R By Aa VISR Paa RESRIARY By AA HIBEAS Pan » T = (EEESAVIIZEEE 1 - BEETMM
{57/ PLINK 8 g -1 1Y”--hard-call-threshold 0.1"5- R R B IE VAR » (HIEFIEHR
RIS 0.9 B A ST ERAUAYHIEE - 75 = (R RAIAIHARE/N7Y 0.9 B AIELA7 (E 22tk
RS e HIRE Ry ERME - 55— 7 - S 2AdmianI i B R B AN (monomorphic) » B FET B
AP > R FATHE— P HRBREA IR 5% K MAF /A 0.01%HY(I G » iR {2 gk 14,581,748
B L - N EZIAEA[E MAF 3@ > 14,581,748 {[El{i7 BEHY information score 734fi
information score J&—{[E 717~ 0 2 1 HYE{H > 0 (URFAL AL AR 250 SRS > 2800
1 BAELAARHEEN: - FhE TEIZZ R AT 0. 1% B H 3 # A =1 information

score °
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All variants, N = 14581748 MAF >= 5%, N = 5514153 1% <= MAF < 5%, N = 1813059
6e+06
5e+05
3e+06
4e+05
4e+06
5 2z & 3e+05
S S 2e+06 S
3 3 3
o o o
o [ LC 2e+05
2e+06
1e+06
1e+05
0e+00 #ﬂ:ﬂA 0e+00 0e+00
0.00 0.25 0.50 0.75 1.00 0.4 0.6 0.8 1.0 0.4 0.6 0.8 1.0
Information Score Information Score Information Score
0.1% <= MAF < 1%, N = 5036593 0.01% <= MAF < 0.1%, N = 2217943 oo

90000 0.75
2e+0! 2
o
[&]
> > D
2 2 5
s £ 60000 S 050
g g g
@ (5] £
i i £
1e+05 £
30000 0.25
0e+00 0 0.00
0.25 0.50 0.75 1.00 0.00 0.25 0.50 0.75 1.00 0.00 0.25 0.50 0.75 1.00
Information Score Information Score Non Reference Allele Frequency

TEAETTIRGE A i S BEER T N S HERYL8E > 15 AT A %K information score A
RF—VRACGER - HiEE R DR 0.3 2K - bR #E— P EfEEH information score
KA 0.3 FIALRG @ SeigiBiEtt 14,555,421 {E ARG EL &R » I B kg E B HIR S R AR
[EE ( The Database of Short Genetic Variation, dbSNP ) 147 Fi AT reference SNP (rs) 4R5% o &
Fh - Z-FMLL beftools #RAGHY “gtcheck”#5 < EhES 968 fir A WGS ERIAV(EZE - LhEERTRAvAL
BLEL WGS BRIy — 20 - &R NEFTR - AEF4 1,283 FE LR F - g — 24y

99.98% - Hx/|ME Fy 99.88% °
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Frequency

60

40

20

0.99875

0.99900

0.99925
Concordance Rate

&%

0.99950

0.99975
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