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=8 FZA | 10| 22EEd HUHA 17 |Polyseg neut | LEAIE 1 SLEAE
=EFHA | 1| eFEss HEHAM 18 | Lymphocyte LpA| ? CHEHLEAL S
L RE TR HUHA 19 | Maonocyte LA 3 7|Ef
A HA | 13 HEJR SOHZAL 20 Eosinophil 7|EF HAF 1 7| E}
. Ama= R
w2 | g (53““ y| B®EA |21 | Basophi
[0067] guamous
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EEET EE EEE] =g=
FEET =R
B AT SRR
HE Fak=]
= — ToHE DEo e oo
o 7= He T bt :.E;D“ - Tt EEE
ESETE = =SZEL0
=g LAz a2
EEA =2 e
A& o= =AFTE
guE =L ==
7 =g
MHESE e B2 =27 P 2=
g Z=F0Es 2220 FEUEEEE MEw R s as
HEg] He 22 ~5
3% e GEEE
=4 =H =
TEE I FHE AT
I EaAE L&A 0 =
Al =0 TiEt o oo (= =1 - =l o LT ==
sHgsd B e = Ba £Y e
Z=F =5 E=
CEET R EEL
TLUETY 2= B ~Ef=EC [PIEFT
R A oM BY. B T
L U T
B PR
it BE e oy NFiEF
il =23
=% =27
= Tero e =
e “'ggcﬂ' S srojs Pt s Ty o £F ®E4
=z HE
Hi AT 22
R
Sg=4 ZT=d 2%
HEE =5 O o
M7 o Sk o
29 T"EG" "d":'_l' 1:%" E—QQF
T e
=y
=y
ki e
LHELR |2 o ItE
ISiSFCE AH -
e i JEgd pe wa 2
mapFle 2 e IoE= 2= HLED
ErQy 3=
ojs e BHEz
=g SIS
SHEl Hka A 1A
e e sgzzol 22 o e
o= 23 g == SRR EEE =3
BEE
=

S We WY wele @AM F 72170e] AFol AuAmYem, off FrHom gEel AFHU.
EH, 286709 BES WER FASA

ATZEL L Ao A 3|HAS Fol #|2+El KoVariome Hlo]Ele] 87709 =<9l AMZ=ZHE d

AL Sl =d(INIST) 9] 718 AEL3](IRB)°l ofal] < 1= At

22 71E(F4Y Qiagen) & AME3te] Q1z7te] gl MIZRE {7 DNAE A TZEF
%% DNAZ Quant-iT BR ¥4 7]E(Invitrogen)S AM&3le] A5}, Covaris S2 =53
AbgEte] mEAE A A DNAS At (shear)ste] 2@ 379 A 535190},
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Hol= = F=(paired-end reads)ES 93 2 350-bp < *1E(msert)—§ 7= #olBelE]lE TruSeq Nano
DNA & 28] 7]E(TruSeq Nano DNA sample prep kit)E A&t AFwu; 7wk MAREA S 9 AZAF 2
REFI wg FH|ekA.

A7) golvelg] AAES Bioanalyzer 2100(Agilent, Santa Clara, USA, USA)S Ab&3&te] AH&Fsedar,
[1lumina Hi-Seq X10 Z23&(I1lumina)S AFE3le] 7% A& (raw data)E AASIATE. AAAANS S35 PE 2
X150-bp AlolE AlEY I5E AHgete] S ~EHE ATt 71 v/ WM (default parameters)”’t U+
[1lumina J}o]Ze}lS ARR3te] F7} o|u|X| #£4 & o]~ 5 & (base calling) g F3Y3FSUT).

;

HAe el Jae] f-44 ArE 9 ¢97]) Wol(single nucleotide variants, SNV), %) A4 (indels),
A=

A4 W& (copy number variations, CNV), ZHo]21x}(transposable element, TE) 4¥¢(insertion) %

HLA(human leukocyte antigen) So] ¥rd= o] glt},

&

1-2. Wo] F= (Variant calling)

EA= o HE (' GATCGGAAGAGCACACGTCTGAACTCCAGTCAC' ), W2 o] W E] (' GATCGGAAGAGCGTCGTGTAGGGAAAGAGTGT ') ,

29 Eg & FH2A 50bp B = dolE zheE ofE 299 (Adapter contamination)= Cutadapt(ver 1.9.1) =271

A ALgete] EEW et

a8 o, M S-S ZEe BEA-MEM(ver. 0.7.16a) RIS AbEste] EWE 2= (read)”’t hg38 ¥

2o WAEYY. WFHE BAM Fd2 Sortsam EES S Picard(ver.2.14.0) T2 A5l A
=]

(coordination)g =3l

[«0
32

=% P =(Duplicate read)= Markduplicates ®ES 2zt Picard(ver.2.14.0) 23S ALg35}o] EA|SH
t}. GATK(Genome Analysis Tool Kit)(ver. 3.7) 7]E9] BaseRecalibrator & (tool)& AF&3}e] W EZS
BASA.

=

SNV(single nucleotide variants)®} Indel #9+= 'stand_call_conf 30' A& 2zt GATK(Genome Analysis
Tool Kit)(ver. 3.7) 7129 'HaplotypeCaller' 7|22 ¥Fo2 3T},

Lo

VEP(variants Effect Predictor, ver. 92)& Al&3le] FH ¥ B (SN} Indel)dll 48 EU%3, & 5
AHEE  AEsled ulAEE Ad(negative selection) BFollA E A (fraction)E -irxé%}
(https://github.com/moon-s/fraction-under-selection), U3 72 FAo] &dl WHolAZE 7|5 &4 =
o] sl "Frame_Shift_Del", "Frame_Shift_Ins", "In_Frame_Del", "In_Frame_I

"Nonsense_Mutation", "Nonstop_Mutation" Hi= "Splice_Site".

nSu

1-3. wix &3 A|A(Batch effect removal)

7t AEL A|EA golrngE FH] ZREFIT, A A, EE g9 AE Ee golBHEE At Hule
gt mEl gol &S A4Sl

1270¢] "lZY 7 ®iX|(technical batches)”7} &<l¥lar, wix] &¥= dl7] 7|5l whgl WHolA 2 MES A&
3l EIGENSOFT(ver 6.1.4) E @3S Alg-&to] FAR E2(PCA, principal component analysis)S E3] #
RS o=

1) woly ¥y HxdA WE(MAF, minor allele frequency)E ZtE o] ¥ (Biallelic) SNV(single
nucleotide variants) = 5%,

2) stu-vpIWl 21 & (HWE, Hardy-Weinberg Equilibrium) E|2~E<] P-¥1F Zt > 0.05,
3) F A28 A<LE (Genotype missing rate) < 0.01

o] & HAE|YHHE HWolAE  ‘indep-pairwise 200 4 0.1 XES zZ'E= PLINK(ver 1.9b) Z 2138 A}R-35}d
101,3267119] SNV(single nucleotide variants)®h& w7|a A# E7F (LD, linkage disequilibrium)el 7]Z3}
o Astt. /MA A€ (individual selection)S $3] PLINK X234 45 IBD(ident-by-descent)

ARE 7Ivtew AE WAsHA ddvd JNAE Pkl IBD(ident-by-descent) %] 0.125% Z3}dh=
eSS FES S a5 S AP S
Ay FEo] ol A F& wizbx 7t e 252 v WHeR Eouait:
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[0105]
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D e agelA 7P B2 o] A4S 7 AES A, 3
2) e aFel U Fo A4S 7k o] fHEe] Sle AY A% Bd ¥l A7E SNV(single nucleotide
variants) T°olA 71 + Ao
Agde] 2% A 2 o AS zhe oy AEe] EAET. WA &8 Uehlls WolA (variants)E
29s7] 8, o o] mE WolAd] dis) ZX g 37 Re(]

S
2ty Z(highest missing calls)S zte A
ogistic regression models)< AFE-3F1

1) wolAlZk the WE WS} wwste] wA-Sold WolAel At AA, % 2) 2 WAE e s 4
120l RE Fed 2TE wEAD, ol 2FNA WAt oI B, WelAF AA.

I A, F 6,348,04970 WolAl 917k HlZY A wiA] (P-value<0.01) 9} frolstAl #AE o] dlon, 27
oA 1x ARAA AAEHYI WolA 2z HAERZ JMFEHAT. Wo] FA EX(variants quality
distribution)& Z2¥3}7] 93] ZAE VCF Ao A QD 3+ AFg3Fait).

)
e
- R

1-4. WolAe] +5

AZo] WolA(Variants)E FANE =¥ FZ(joint calling mode)®} $HA| GATK HaplotypeCaller =1
Abg-slol Zeknt. AdE RE WHolA|= Ensembl Variants Effect Predictor(VEP, ver. 92.1) T&1
Abg3te] FA1S ok}, w3F, WHolA:= CGC(Cancer Gene Census) Hlo|EjHo] 2o A o & FA Ao F
okt qbol o= TNl AEo A WolAZL mElH o2 Bl A9 Y WES AANER Aot

o o |
to o wo

ARl ke §H14 EAo] whd® t)ZxZ+¢l 3.5KJPN Hlo]Ejn|o] ~= hgl9 :’D]HIO]E(coordinates)—E‘ 7H2A
Hol Ao B3 HARETHS A &3] wFo, WHolA+= UCSC A Bab9AoolA  ‘liftover tool’ & ARE3d}o]
hg38 Ftdlo]E (coordinates)®E WEE Uk

o]Z KorealKk % 3.5KJPN ME9 thldHdA BHA Wix(allele frequencies)ol] #3 FRE FHA 9x 2 o
T2 ARE 7wto R sto] Falo] gyl WolAlo] WEstditt. FAo] i wolA= 4 sddA] dygfH
2 9k Wl A Q X (KorealK, 3.5KJPN 2 IKGP)E 7|Fo 2 EFHAT.

oA HAHR WHolAl= AMAME WHolA|(germline variants)® EHFEHJIL, ARAA F& WHolAl= AAE W
oA (somatic variants)2 EFEHAJAT. 2 F, +7F% M E(classification set)2} AA ME(true set)(Z,

A7l Holy A=) wmetsr),
1-5. dlo]¥ 7}-84d (Data availability)

S TY 715D KOGIC S8 FQ T, aFol wek mE FAA WolA HolHE o]§T & At
AAe) 2. 917 thge] Hole AE 2
2-1. 919k gkt 13 vlabel ol A= i

oA oA Rauw 1999 S ¥ e = AL AA F4A ML do)E &= NCBI(SRP014574 2
SRA057772)l A d<=sted  “-N” A3 A BWA-mem(ver 0.7.15) E2I:MS Al83}o] hg38o] WAL
SAMtools(ver 1.4)2 AFg3}o] SAM XS BAM Ewo=z wdlalgir).

BAM o} SAMtools(®ld 1.4) Z=as& ARgste] AHHSNIL, HAE 2 =(reads)s= Picard tool?|
Markduplicates’ RE& AM&3te] FA|5IT}.

GATK(3.7) ZTZ 1S ALg3dlo] Hlo]~ &2 A4 (base quality score)?] H|o]~(base) AW (quality score)
2 A8 A (recalibration) S 33T},

2-2. dl°o]¥ 7}-8-Al(Data availability)
b 79 e KOGIC &3l91Ys]e] 52 &, 83d upgt BE F3x] ®olA] dHolgHE o] &3 & 3
AAd 3. Q1 2EY HolA 71 FHdx dolE NEE o83 & FHAT AT

W 2]<& (variomes) H|oJEH|o]2EL F4A] ¢lol= A A+ (genome-wide clinical studies)E 3 HHA~
39 (reference panels)Z AF&2 4= b, Al A F sl oF Ao, Be o #d A AA = A
E(entire call set)ollr AAAME WHolA(germline variants)S LE A7 ¢ste] AA ZEzF+ A= (normal
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[0120]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]
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ol

control samples)s} W& Bast glrk. e, o BAst ANekE AF AR 2o diste] AW dlold
S wasn wAdE e A4S WARE Aoin, A4 sk, olst ge WA A
14 w91e] AE dlolHE st #R9

flo

ale], A7) A4 3 ®olAl 7wk A2 voly ME
(F=5e A48 2 =WoAE Korealk 2t 71AI3HE 5300tk T8 7= (3 243 va) 2 geds
AE(E AAl)E o] &8 of AT A9 des = 1o YeER AT

Z7F i %Y EAS UegE ddds gz, A7) AAd 1A FEE F=ol wEd wolA sk
A H2 dolH AES] F3& H7HS, WolAl A3, FAA R, A7] HIted o] &3 s s
9 574z goly ¥ A dgoly MEE % 33 2},

Z 3
deolyg AE HES H] 3
A~ g KorealK Korean AAA e 1
3.5KJPN Japanese
EAS East Asian
SAS South Asian
AMR American
EUR European
AFR African
1KGP Different ethnic| 1000 Genomes Project
group
Al g At WolA dlo]HAE  |Korean A 2

WAk 243w s dEds dolE AE(S, A4 IE)elA WeS(Whole-genome sequencing) Fle]H
Hlaske] AAE R AAME WHolAE FAAUT. 1 5, A dHolE AES] WHolA= #HAs dl]
HHAx @y W= QI (allele frequency cut-offs)ol] 7]Z3ke], AME TE FAAx WHolAZ EF
FE %4 WolA (target Var1ant)7P dudx dgdor Aoz Frt 3o gydF-Ax LA
%] oA R EFIA, ZH WAVt ¥ & dHAHEA 2 T Fs Zte A

LI o=

S oy S gy A2 9% AL (multiple step-wise allele frequency cut-offs)E 7|Hlo a2 o=
WM& A Fbelarg] (variant categories)S AA WA ezl vluste] BF HEHA(classification
performance) 2] A% ZA X (statistical measures)E AAEATE. BAZ SAHX | 7]%se] BEFo HEA
(ACC), W% Ae+ A A4 (Matthews correlation coefficient value, MCC) B ABAAYG 3)E-&(Germline

o A, 2 A= = 22 WA 2col ZHzF JERQTE.

recovery rate)< =Z3}

Jo (T O

SKIPN HlolE AEZF R¥ve] =782 Qs 7}
2o WolAlE et AR, AAd 19 el REY wolA] vk dH A Holy NEwE AAHE 4
=t (G5 AzF WA Wi A9 E 0.01 Korealk: 96.42%; thed-&2x}

T 2boll YERA mRe} o], AHAd 19] ghmel BEEY WolA YWk HFHF 2 HolE AEE fAME wiRF G
A7 dE 2] 3.5KJPN o8 AES A}t %/\]'?ﬂ' B W EHA(classification performance)E YER)E=
A& &5kltH(0.01:0.389] A4 2 W= ZQ xS Zh= KorealKs ¥ 0.01:0.379] Wy #Hdak vl
QX Z 717 3.5KJPN).

= 3
= 2co] LR wie} o], @Q) WER wolA| 1wk el dolE MES ofalel EAANAL W A4
£ AD WelA S el Aot A

W1 A & AR

o
2 dlolE) HlEste] ww

dde] witho] w5

91ek WolAl ol MEE AR Wit kel wEE oA 7k o

Hoz 27}& Aoz yehgon, BAstaxl sk diid Ak 49
2 Sl HH—"&c of Ao g FAM AEFS S & e owE
3 drle AnE Esﬂv}%ﬂ A ol
tho] WolA Hxo] 7)Hdt eA] I 1<>ﬂ AL
= 14

A O] AAE Ho

dolel AES 4] o]&sh= A HlauLsto], =
@l sEE WolAl 7Rk dHda HolE AEE
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7] A 14 FEE 3 A2- dolE] NEE &83te 47 A Wol&
=3 u MY ayHon é HES & 4 dE dygdx @A vz HAQox(allele frequency cutoff) #Hs
AP o, 1 AxE = 3o LERYALE.

= 39 YERA vle}l 7ol CGC(Cancer Gene Census) HlolE{Ho] 29 oF #Aw FHAF WolAle] W=t KorealK
dolEolA HEgE el wEE ol 7dk YA oy AE(AAC DA 7 =& A
of. 3k, AAAYE HEY 7]+ (germline filtering criterlon)a WA A A7t 1.5%2
of, gl SEEY WolA| YWk #H A HlolE H]EE CGC Aol "Wrrt 7bd =9k}, mgh ﬂj—f‘ﬂ A
]E]i 7]%ke] ©olE /‘ﬂEi dH ¥ & §3\£ R =2 GC H& #E Ze He U9 ®ol&S o|&sd, &
As AT

_?l_,
J-IJ
‘0,
e
T
oflt
&
o
2
N
z
)
i)
_“d

[V )

47 2 e AARL delH AES A$HE Ao 9E A3
o A WelA = AHget as’% Hl A o &vdeln, guHow o AL fol @39l 44 WolAE ALS
A= o B = Ae o

=g
EH]
Y 22|38 U BS HYN S BB 2
@ i ﬁ ﬁt
Cancer patient x n * 2
Pt i
Mormal Korean
"‘ 3 A4 2130l Y
Tumaor N, ‘
2 =2 Sequencing
89 ot s maza) 1
Build KorealK panel of normal
Seqguencing St=2ol A 4kol o] T g &
‘ " Frequency=H0| &l &
0] A 0| A Germline mutation VariantsA 0.7
Ho|C H0|C Germline mutation VariantsC 0.4
=0l D ol D Germlineg mutation VariantsD 08
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