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4.7.1. NTENTE QININIRA SRS 427H)
n SHEQIRTA ISR ALY (KOGES) Hatd = 87i
o ey A2 zAwA | 8% | s
il = = (&9):GB) T
1 KBN-Catalog-101-v1.1 7] 5k 0.05 10,030
2 2 4 AL 3] 7] ZE KBN-Catalog-01-v1.1 7 Wk 0.43 10,030
3 KBN-Catalog-102-v1.1 gt 0.2 10,030
4 KBN-Catalog-103-v3.3 ks 1.3 173,195
AN AT E
5 KBN-Catalog-11-v3.3 71k A * 2.3 65,608
6 KBN-Catalog-104-v2.0 7] 5k 0.15 28,337
T/ ZZE
7 KBN-Catalog-14-v2.0 Z1Hk-S A * 0.18 12,463
8 | KoGES ¢4l =3 E 5§ A5 | KBN-Catalog-18-v4.3 =34A g 0.22 211,562
« 718RFH L XHAE(171-97]1), A CIE-1XFH), sEC|E-4XFH)
T EUEN L WEFHIAN SRR 17]-97)
n OFEQIRNAM IS ALY (KoGAP) FEEE: 1270(971 + 37H(Z|EAIR))
&l AR aF
ssEY A2 9 | ya
L] Platform z=5 (29):GB)
1 KBN-Catalog-105 Affy. 5.0 SNP 13 8,840
2 KBN- log-1 Affy. 5. 4 4
qAAE ] BEE N-Catalog-106 y. 5.0 HapMap 3 8,840
3 KBN-Catalog-107 Affy. 5.0 1,000G 213 8,840
4 KBN-Catalog-108 Exome chip SNP 2.2 7,524
5 KBN-Catalog-109 Affy. 6.0 SNP 8.7 3,693
TAYN FZE
6 KBN-Catalog-110 Exome chip SNP 1 3,433
7 KBN-Catalog-111 Affy. 6.0 SNP 4.1 1,816
8 F&7|H I3 E KBN-Catalog-112 | Mlumina Omnil SNP 10 3,666
9 KBN-Catalog-113 Exome chip SNP 0.91 3,068
10 e A KBN-Catalog-22 Affy. 6.0 SNP 4.5 2,165
11 A AR KBN-Catalog-23 Affy. 6.0 SNP 2 803
12 | gddF&FFF(PCOS) | KBN-Catalog-24 | Mlumina Omnil SNP 3 422
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1 KBN-Catalog-02-v1.1 7]k Affy. 5.0 SNP 13 8,840
2 KBN-Catalog-114-v1.1 7]k Affy. 5.0 HapMap 43 8,840
3 KBN-Catalog-115-v1.1 7] )k Affy. 5.0 1,000G 213 8,840
4 KBN-Catalog-116-v1.1 7] 5k Exome chip SNP 2.2 7,524
5 KBN-Catalog-04-v1.1 | 7]9k32* Affy. 5.0 SNP 13 8,840
6 | xapsi7pur | KBN-Catalog-117-v1.1 MLl Affy. 5.0 HapMap 43 8,840
7 IZE | KBN-Catalog-118-v1.1 | 7[b34* | Affy. 5.0 1,000G 213 8,840
8 KBN-Catalog-06-v1.1 | 7]9k32* | Exome chip SNP 2.2 7,524
9 KBN-Catalog-119-v1.1 | B&5A4T Affy. 5.0 SNP 13 8,840
10 KBN-Catalog-120-v1.1 | B&34T | Affy. 5.0 | HapMap 43 8,840
11 KBN-Catalog-121-v1.1 | B&54T |  Affy. 5.0 1,000G 213 8,840
12 KBN-Catalog-122-v1.1 | $&3AT | Exome chip SNP 2.2 7,524
13 KBN-Catalog-123-v2.2 7] 5k Affy. 6.0 SNP 8.7 3,693
14 = A7) KBN-Catalog-124-v2.2 7] 4k Exome chip SNP 1 3,433
15 IZE KBN-Catalog-12-v1.2 | 7]9k5=2* Affy. 6.0 SNP 8.7 3,693
16 KBN-Catalog-13-v1.2 | 7]¥k32* | Exome chip SNP 1 3,433
17 KBN-Catalog-125-v2.0 716 Affy. 6.0 SNP 4.1 1,816
18 KBN-Catalog-126-v2.0 7] 5k llumina Omnil SNP 10 3,666
19 ez KBN-Catalog-127-v2.0 7]k Exome chip SNP 0.91 3,068
20 IZE KBN-Catalog-15-v2.0 | 7[#h3=* |  Affy. 6.0 SNP 4.1 1,816
21 KBN-Catalog-16-v2.0 | 7]¥+52* | Mllumina Omnil SNP 10 3,666
22 KBN-Catalog-17-v2.0 | 7]¥k32* | Exome chip SNP 0.91 3,068
Z18kFH 0 XHAE (171-971), ZA(FIB-1RFH), SE (7|8 -4x1FH)

SEFEH [ HRFHIA SEAE 17]-97

_35_




U ELLH

JAY
Al

4.7.2. NN

i0J

HH, ARSRIE QIHIAHA

= IS0

=z

)

A4

-

A\
E)
[l

Ju
I

CRE

|
=1

—

& ol= X

UMK

KA

=)

« [XIE EX H16

A1 M

Cl2AM

=)

- [XIE EX H2

SAA] AN 18

 [XIE EX M7

AN 18

3

ioJ
_Io

|

A 2

&l
ol

[0
R0
2

a

IH
oF

o

h

o

—

& 504 Ol

@ A (AFE M A eI XXt

io)

o
110

AFO OE AFEH

5Ji Olo

2=
==

@ AEHMZE QIHIX

o)
RO

20

o]

<0

RO

OF
RO

T8 2/ Ol

RO
OF

X

JI
I9)
RO
o]

un
3

I

=

oK

=

PSR =]
o 1

olg
=T

@ MEHMZE QUM =

i0)
%0

<0

GIOIE 2 AR K

ot

L

@ AFEHIZE CIMIAHR Ol & K

o)
KO

<0

o)

<0

KO

OF
RO

i0J
%0

20

Ol

0

RO
OF

Yy

N

i0J

0
=l

]
oM
oF

o0
IH

¢}

_36_



w; ol 5
K0 ol
= — _ ol
= = o 3 o
S il S ol
S oo o = B ol o —  HW
SR 285 9% 3 #
o= o 5 X S b <w - 8 of Ex iy X
- = @ B R RO R u mm_ w5 U _ RO .
] bl o . e 1 O _
= R Woow o ®0 > = w o w ) s
Sz Ol mr ~ R E< Uw W )
s =35 oo x 20— R0 . m_
AR <o 2 w0 = W al 7 o i : 5
m M 1 o0 < o oll © al IO ol oJ 3l oF o)
2 TR IV = ) o o _ oUW i R0 =
ol o T 00 = m - K = i
5 & @ O B3 0 W 0 o = w VI =
OO = .F - I mw m:._ o W_”_
RN W W =85 o 4 s 3
sl i O vz It o = = Ko _ o <
W B W = ¥ 4= w5 T i
= & [ ot e = 4 E i o o W U
mﬂm L WS w OF Eﬁ = oﬂ_ ER of = L_w =
= U0 D oo ﬁ &S 7 _mm__ S iR
— 50 ol o ou T 6 = O d
T £0 I m__._. g Ul gl _c: m 3 ol T il pd Rl H
W o = o T Ul Ul = LMo m o 5
& DB R b = o O @y O A @ 5 w B MW Al N
ol ..W_ 30 — oF N Op B Eh, = o] = H M
T QO_T%QEE 0w sgm T e o W @ @
T g0 wo Y s of O of y B 2 Hooor A I _ o
& Wi k¥ 2 [ ¥ or O cws BW w o oop O o
F R B2 o5 o & 0o PR A b o0
= oAOM++9t|x r L = 2 0
IH k < o ok X _
o Ok T © 0 o o o0 ol . o & =< = X 4= ol =< o
. . ug&mzﬂz_ﬁg MAHQ =& = 0 = . |PF
§ e oW g Ty ® T oo X 59w
io% ¥ 34 Za g _g__Hoﬂﬂﬁmm oom |y
« o = O : . s ™ 5 O 2o X |9
N RS RS S <= O ST =
S 0 TR K o 5= g ok = 0 W
< S o w3 zW =@ |2
" 6o o
© o0 o)
W=
@

- 37 -



oL

HotOd

e

o2 10%E

~

o)
<

ul

RO

!
o8

19)
<

un

—_

)

R0
U

=il

03

o3
]

MHr
l0

te B2, HiA 7t

=3t KH0| 59 O[3
xt2lo] 5% of4}

=
e

I

1

bSke)
-

=
e

KO0

gl

f

=

IH

0l

+
o’

e}
oD
Rl

=
Rl

—

&l
H
R0

X

a

o0
I

CHokOd

HOHl

=
A
o0
<l

ak

&= GlChH

st OI2E M=

401l CH

=}
=

N\,

X0l

il
00

OF
RO

KO0
ol
)
nill

® HAEXGE =

—_

Bl
H
RO

ok

4.8.2.2. DNA £ =l

ol
of

i0J
oD
Rr

4

o0
I

10

ol
wor

o
70
70

oJ

ok

A
[LE -

’

=Cc
o -

29

® 22 & DNA Xt

i0)
oo
&I

76}
oll
(HO

3
Kk

1

ol
o0
Ki0

0l
of

i0J
oD
Rr

a

o0
IH

)
70
e

- 100ng/uL Ol &t

H
H0

: OD2g0/ODsgp ratio 1.8~2.0, ODogo/ODggg ratio 1.7 0|4t

JIg9s Z1 smeared band = double bandJt

Al

0
%0

oJ

=
=

H DNA

=

(volume)Ol 51£0]5

OF
S

Fls
2 M

o
o

IH

IH

+
o™

o)
X
o]

U=

OF
RO

Ty
Kl

s

210

3 i

IH

OF
RO

oll

Ell

25 A 987}

=
=

o) 242 DNAYo] 1pg?l 4 €& =&=7F 500ng/meQl Atd 2l

ooz UE DNAS 100~200ng/mlo] ===

o]
S
gt

A
T

ol
=0
s

il

Qo] 1502 RIS Fulat

ol
=

3

=X

=

DNA9] 5= 4

S| A
ol

o] A%,

_38_



He2el iiwe, o

T2 2840t

&
S5E0F 2 100ng/#edt &

2

4

o
o

| &0l (et DNAE

=1

“IIl.2.2.4. DNA

K0
"

[9)
RO
KIr
ol
%
H
<

ok

H
Ho

10

MHr
U

H

S22 =L, 2 “111.2.3. DNA

o

S|

el =<, 2 "l1.2.3. DNA =& & HEE4'0 et

un

el
H
R0

K

ulo

i)l
w0
RO

F

S

, Picogreen

OF
RO

i0J
)

i

[—
ol

double strand(ds) DNA =

==
T =

= UM Jts o

L O
— —

2|

4 A (stability) 2 AFOll 2t

X
o

t

e
, LHE X

"EE el e, 2 CN.2.4. DNA

Ab)

AH
[=]

o

A

g

O
el

@ (

i0J
%0
vl

ol
oF)

.

20

oF

i0J

oJ
o

i0J

ulo

MAEGE 21

4.8.2.3.

o)

O
Rl
oM
ol
00
IH

ok

—_

0J

oll

® MATEZ2 BHOI

O] &20 ==&& A=

Ofo| & HfA

A
=Lt

I

C
O

XCi2

A
e

CH4°C, 1500rpm, Tmin).

}
of

—

.
[}

HFA
1=

|

—

spin down
o
- 39 -

tof Xt

.
o

—_
o

{22 AIAE0 FOI0IEST.

o

S
ofola wa

o
=

|

U= HOIE FME)E Foto AIZE MY Xt

£ Ol X
Lt® CtA| spin down

=
ol
AL
T

E

10

.|

o

3

X
.
S

=

/\,ﬁ

|

A
=

Of A= HIO|ZZ OIO[ATF BAN U

C
o

F

H
x|

| 237¢

—

=

0

Ch.

2. H|H0| S| =B AUSIA vortexing

of

3

Ol Y
b
Al
HES

-
o
—

(
F

@ FS0IoHH MRS 2=

1. H|HO|




4.8.2.4. LCL

IH

i

i0J

K 20l BL,

(@ Freezing stoc

un

"2 0w, 9 ClIL4. MIEXHR

flJ

e

—_

)
H
R0

Ok
=

12| =k 2

-
&

B

FEOLL

~40] LEO| MZE(QS5 ~ 1x10° cells)E #3510} DNAS

on

iy

3. MIZ7F & KfEER| AL MIZE =7t

P
ﬂ____
8
I

KM

oK

4.8.3.1.

&0

JI0 SYEAL, X

A
=

| 52l
T —

o
I

0
OH

Il
00

a

o0
I

m.

i0)
%0
vl

u

10

ol

Ju
5

o0
JI[d

110
Kk
[

ol

@ Xt&

io)
RO
A

10
ol
00

IH

2D barcode” tube

>

18 4-3. DNA

gewell plate

centrifuge

tube

Micro

_40_



@ PCRE platetil &

i

plate well 2 Xl

@ 1.7m¢ microcentrifuge tube S2| ZJ/0l 23354

ol
o

D
Wk

Ul

2082
X

MHE 2 (decapper) € {22 septa seal2 20| HI&HC.

IH
=

Ho
o T,

St
=2

i

NIH18A167854(2gH2)

2019-009(&

2H2) / DNA(RIEZR)

.
¥

2019-03-08(2%¥)

g 4-4. Xt

FAI
=

gl O
=2 o

=&t

!

PO ALY,

= X
_'_7_C|

| ot

%

JIE&Eet
= JOIR,

J|

&l cap insert'E

Of AHSIH X

04

=
A

FCF.

S
[

St M=

NS
-1 o

20l

EHol XtRQl 2, et XA Al Xt

S A
So

H

U

®

RI
I+

o)
ol

ol
El

Jb JITH= et

o

g

<
ol

(w

k0
oF)

Iof

o0

D

)
80
1

<I
ol
o

o0
I

0l
IH

0l

National Biobank of Korea

2021-000 e=zzass

Serum =azs

Box 1

2021-000 Serum Box 1

i0J

_4"_



|

3

- o W
< s E] 0
04 - A 0 O
=1l O N mwn»ﬂ»nmumﬁmﬂmwm@mnm,ﬂmnm _._.__._
= o < M =
4 oY 0 0
Al ) 30 oF o
1o [0 O1 ) : =z xﬂz
80 B S |aE > 2
U_ J_H_._ SN : S A
- — - % m._El
= - i D) _ = &
5o w oo 2 w F
(<) <0 o H o0
S o Y B | AL o
AT I | M
. w % IT_._NAO M HI Wm&m&m&mmmmmmmmmmmm&mmmm A_ M =
5 S #* B |k o - =
nl LU o 0| &0 ST
o S o7 W U0 70 I o B
q < o HORr Kl ok
@ O T R OX oww = R
JJ o — R = ~ U I < =
Q ** -
H o8 —~w , <l & <0 ofy
)] = °© YR 9 @ _ 80
o X ok © EE S50 n0 N
y S = Z om o g r _ ok
1o I a0 H @ il w e m_._ KK
0 w O KO &l op)
0oy ® m g W= g |k o B
= o N L W o S ot Py : "M_m_v K0
= T s O K A of <F EHO o 5 ol m;
= o (! g AT _.__l_._.“_, 5 o m@_
o0 R T n o . & | = M
R F oF o A = sl H ® 80 @ o
< oW o W ° = X 5 | wox "
o0 I K T RO | | 00 i o 00 ol
“_u_v._ n n n n E.\_ * 3 “_u_v._ ﬂ._
@ @ Bel2 E|2|2 15|22 6| 2 €81 M @

_42_



th - o
X @
i T = 3
e %0 ol =
o H 0 S
<0 K 80 oL :
oy 8 A0 A A&
2 = z €
> WP
i
T Pz ; e
. T 7 < = | Bl
ml 5 zl m_”_ 2] . o
m — 3 ~d = o
o| o °© mn 2D S, o
™ Ko | &7 I8 =
~ & R g S
o RE Z @ K
™ 8 = - —
£ .3 jod =<
i of ©of Jo T of
o £ (Rl =
< | 8 ® Bl ar 5
~— _ | o oK o . ®1 OF
< KO we n =
E S g 80 & KFKE Y &
= = 0% Yz wi wi < 5 3
~ MoK 7 = S el | <
« =l L I IaC)
zZ| = 10 o 1 o
SN 70 ol <k oo < U
o 5
% K5
oF | g| I _ —
- KO & mmo <r N
iy 2 &o I I
jol' : H
o | £ W
= o |
< o

or

P

(22 3%

ANEE

dHOHE

’

=

tCE.

I<)
[l

o=z

Rl
oH
ol
KO
I

K0

0l
oF

a

o0
I

& x),

J1(0] DH=g 4.7.3.1.

(=4
S

=0
— O

&0l 2=

S

Zotagl g,

Kl 1H &8,

Jl

<0

—/

&EH

=
=

=8
l0
]

70
80

no

-

I+
nl

¢}

=
=

U

o)

N A
=

2 SfEfOl et

® =&

tel JFADE B

=)

ANES E2, DI

un

o)
=
KA

r
H
o3
<+
ol

0
iy
]

01
Ko

410
OH

T

_43_



E3
vl < o
S = o
gl @ R
N £ o
ar
ol & _ @
[=] —_
Ho | S & m
il S -
~| a5
U ~
alo
| o
AN | T
1 _A_._._ _|_._O
)
o
LH
o O ol
uo % | -1 KO
3 oo
(V] ~
ol
=l
]
o K[ , |
W2 Bl
R| @
LH
o{J = g
<o 3o o)
OH

, HE M gl0] AFE JtsE Dry shipper AHE H1D

JI9 1

40
<F
oK
1=
ol
~J

[0

b, 2R2A Ol0HIE, AEIZSE, S0l

&5

I

StCt.

oll

ol

24
(=]

dOHE

® diizs 25&7] 21012 30% 0140]

sk A
= T

S =Xl

Jt -50C 0lo

=5

Ml AHE 2

P

HOH AFOIO I X

o)

MHr
H
o3

o)

.

KO
H

® Live cell 2

ioF

o)

 HHSF SI10I(LeE 2= T25 flask) BHFEH X

iof

cl Xl

4, EJ10t

o

<l

-

ol

0
OH

un

i0J
-
K
oF
=

i

o

@ e 2 &1

HIZEY N R E

«:!ﬁ'»

2to|oto| 2
(UN 1845)

F%__ ko

\9// /

Iy

w08
74 U Hotws

Zed 82, ste a2l B
\ =2tojojol A
\¢

(UN 1845)

5% __ ko

7t 2] A

24 27 JHEn2 A

2tojoto]

wr
\\?/

(UN 1845)

B8 ___kg

- A4 -



ol
Kl
oM
ol
A<
I
5
0
S

~

10

IH

st=2H0l "I XI5

Ch.

0.

22 Of

=
=

0l

<l

ctOl0tO0l

[

&0l ZSE=E 0L

a

o0
I

ol
ulo

Ho

)

OH

o]

D
KK

@ EctolotoIALE X

oll
<0
0B

Ol
0
HA

ol

10

uir

Ju

il

(o)

K

ol
oF)

a

o0
I

0
OH

Ol
Ol

o
Kk

i

Il s MEO =dletth.

KT

o)

-
1o

5%
%

ol
Ho
=
ol
ulo

OF
)
il

oJ

o]
Ell

ol

00

oJ
wor

EH01 M 9

Aol eI =&

A

=)

XNE EX X24

Ct.

F

__o._

KEOH A K

©0
<

0l0

o’

I

Ol &0l +==5X

OF
S

M= &

CHo

Al
T

L

iloll

CHAl M=

I

Ie]

Y

o
=

oM ChAl MIEBZIIE

| & buffer(TE buffer)oll CH

=1

3 DNASl 2=, DNA

Ol Itel2el A

LA

Ct (=

A O]
T AN

oll

OH

=
[=]

24 4 2F0|HLE @dry shipper 212

a

tof =4

HINE AL=E0

=
AAE

101 24 Al

Eag=a
S S

O A
—

Jjo

—_

oJ
0
3+

-

wr

ok

=
ol
[
KJ
ok
<0
0B
RD

Kl
Il
OF
RO
)
5
0t

ol
of

_45_



JI

e

00
00
_M_

Ll
1]

Ok
=

ol
oF
R0

U
7o)
<0
OH

ol

@ fIE=S0ILL ST

—_

HE O

<

ol
ulo

K
R
<+

ol

RO

2

o0
IH

ok

)

<k
oll
KO
H

ol
)
01
T
i

RO

i0J
%0

ol

10

5
40
&

ol
oF
o0
IH

Ol
il

10

Y
OF

~
ulo
ak

-

wr

ok

R

i

KO
Hr

LH
o)
il

10

—_

oJ

ol
00

4
i
i

—_

KU
il

Ct.

I[
=<
KIr
JJ

I9)
Kl

A0l =

a

o0
IH

StCt.

MEEHI0 =Y

| —
1 s

(HO

loF

w0
<

oF

T

g

o)

ol

~
ulo
Ju
ay

wl

0
4
wr

ok

=
)l
if
KJ

A &8I0 ST

K

[—
ol

H X

Adotd 0O

=
=

ol

0
A

ol

1o

lHo

kiJ

® D

1

StCt.

S2CIAMAEUHA E& KL

A E

O

)|

cIAESR &

== 0
_c'>_7__ok

]

un
~
Al

a

IH

TVIE=TPNES

[=)
=

= kAt

4.8.6.1.

AL
e

g

|4l

H 0l

0

A2 0l CH

ol et 2

=
(=

o 02l

S,i_]

= &
Ch QI A+

ULk

Ju

il

(o)

_46_



of

NAS #=836t0d, 012

=]

It

N&E EX H26

, 0I=Jt Et

—
—

_

__o._

UMAES NS

ok

K+

oF
50
ol
00

B
o)
B
I
]

&9 E

Ole|plEC

ge A=

53
<

oll
0

ol
Ll

o)
Ulo

a
Bl
100
<[

—_

Bl

RO
ak

<
1ol

ot

2 A

UE AE2

@ Freezing stock

o3
4

oll
)

i
|l

o
A

Al

e
0l0

=
1o

ok
ol
ol
o

oll
[0

=

Ll

of

oJ
o

— Freezing stock2l XN& AHEH

, 0

= MIEZS 2FO0|

12, M

XI(BH 2FBH Kl ==&, HH X 1 &

T

- A

=
=

) A

Al

PCR

oK

oJ
wor

_

oJ
o

)
U

&0

ol

A&

o &

4.7.6.4.0i et

O T,

Aot B2

o}

ol
0H

o0

ol et 1 &

EDN

® ol s

i)
<
1o

o}

= (DNA)

=
=

Ze| AIAE ARZAH0H =2 (version 3.4), 6.5.

=
et

NS

i0J
_}n_
K0

|=ot0d, SAAtS

oy

010

= (DNA) Ol /&0l At

I
Gall

_

oJ
H
K0

—_

&l
H
R0

Ol

&l
OF

Yy

N

ol
&3

o)

i

StCt.

A =&F XL

o)
Ulo

ol
il
el

<
"
40
7S]

OF
RO

ol
o3

oH

0l

td =& = XA

afs

=}
=

FOH, X8 At

0

" =
Ct.

8

22t &

Xel gt

_47_



o

-

KJ
g

ki
&l

—

4.8.6.3.

Al EHAIZ 0l CH

=
(=

IM 2

=l
=/

= T HD|

=
o

1

® AR AWM

03
<k
ol
)
1
<k

)
X

Al
=
0l
1o
Ho
i

A0

IF

s
o
un
0

o}
oH

ok

o0
I

ELl

ol
Al
jijS

oF

oJ
o

o

i0J
%0
[l

i
DF

v

%
10y

A&

10% M d=2cls

=)

= AlE2

=0 Z2EEH DNASl 32,

oF

0

KO

oF)

_..|.r,=_

HO4,

1o

O
Kl
oM

o

o)

OH

u

' OH

o tiet JI=s= gI1H,

A&

StCt.

D0 AT

401 CHet ==t 2 B0l I DA 2 SHC.

=}
=

® sl=& &

_48_



IH

ol
ol

o0
I

ol

=
=

78 M18x & XI& 4.5.7.0i et X=cH

=
o

ro

-
llx

$

o0
I

=4

*
Wl o |
<l S o oS8
<l S S oS8
LIS S |32
o° | 5 o ©| 3
4
G
O
<
@
9
O
=]
=
o]
a
]
<=
1k
| o
& |
2] IR Y )
T | 528
oFl=Z| .| 2Dz
"I 2| gl S |m| A
> S| 3| dlx
= oAy
Q| —
n| O
| =
B | A
=
@
o]
QO
>
=
=]
=
ar
B

TrRE UM FRHEY 1 vlO|2(FE)

oF
S

IH

: 30044

: 50044, 2009 ol =% At

120084 ol™ & AHY

INSLID|

=
(=

I=cis S2eE & A

oI %

@

=8 = 28 o)

of
KHOIHI @HLH

IH
i

-

-

JD

ak

FRIOF CH

{10

2lo

Ct. &, LCLAL
H 0120t

st

OF Al R

2=
Ol A2XIF 22kl LCLAFRAS] AEHO CH

IH

0

Arrgl

3

Of

0
=
g
10

OF
RO

_49_



EAZ20A

=
S

N

olo
[usild

| XI;swww.e—revenuestamp.or.kr) &=
=

olo
=

(& Xp==E

1= S22 %It JisotH =

X

i

IH

Jt

=
-

Ju

==
o

-

nO

IH

ol
.:_rg

oJ

4

X
RO

<J

1o

140

ol
RO

<J

a

o0
IH

Al

Me= Gsit

XH
Sy

NS

g

_Io
<J
o0
I

It fail=

N=ch=2
Olejals 8Lol

F

[y

S

I=ci=01

X

%
el

Ol
—
|

&
[

F

Ol A
=

oE
HCH.

—

S

A

Sl

= AR
X

d2 EZUM AF Al

=k

Aol A£0] H

o1 o]

=

E

U
=

akK

-
Il

A

o0
I

tCY.
:

—

IS)

X el

=
=

3

| 3 4.5.7.1.©2 LLOI WCet

&
[

=
[=]

3

—

]

HOIl (CHet

31

2:
=

=
(=)

Al

= 012

I=cH==

oIx

NS

flJ

B
7o)
RO
o4

Mr
H

10

=

1
iy
RO

0

_

20

_50_

tCF.

[y

S

CH Al
M= HIE
Z A X




EAE20A

=
ju—

» #& M15ZAH1E & XF 4.5.4.3.2 @O0 o

NL SRS

Ju

+
o’

N

11O
o)
oJ

ol

Ol CH

i

<0

0l

OF
RO

0l

Ju

<
4
o0
[

o]
mo
o)

a

o0
Hi
20
0l

oll

RO

o[
o
7]

0l
KO
RO

)
il

KU

=Ct.12)

(e]3
LS

ot Xl

b

=l
—

3

m]
[

0
_}n_
H

1o

10

i
_ll_
¥
il

o
00
)

IH

HHOIZE 0.3m0IMH, 4801

_5"_



6. ESX1AY AMAHZE A 2E ZE X

ST ANNAIL2E=NLY Y2 NE

=
(L

6.1.

i
H
RO

i0J

INSELL

Ze|AIAE A2 XI0H= S (version 3.4)

=2
=

SN0 oigr Y& M|

6.1.1.

SIAE A7

Io

TE M2 M=2 YSIEN AT

=]
[L

T2 ANA

=& X

8 6-1.

_52_



@ (SLCHARR ZA) ADIE ZAa> JAD |8 20N SLTHATREE I bCODEZ

gz AEsS HEHSZ MoK &1

M2 ASIHEU EI1H =L

D |

MET | RETS O mEds s2M =D

TR

TN (B E AN _ww

] =3 TARE gozal 2t fitiizas

0 MBI v [HZ&bCODE V| |Where v lls Not Hull v AND v

] HBT et v HEns e ‘Whera v 15 Mot Null v AND v

01042721161001,01040088161001,01041564181001,010438
[ AEBCODE v |where vl [m . AND v
o
(S HEEHY v ‘hera > I Hot Hull v AND v
@ B v A ~ Where v I Wot Hull AND v
ZE
(] HIZTHEBANCODE HMBTHALME HIMAE HIHAY MZAAE NITAME NBSTLY HBUUMEiEHY Zsyszensd fasg

1 [ oi0ro2is 1000132 el o 1940 08 29 20010925 S BEH S ASAEIE Z2E AR (2008 DNA 20100423 HE
2 [] oioroseT 1000383 {7 L] 1931 " a1 20011029 Sholfl BEHET ASMRIIE B2 A (2008) DNA 20100423 A
3 [ 0io10sas 1000733 o7t @3 1341 04 21 20020123 ot RFEHET NI B2 A (2008} DNA 20100423 wE
4[] oloiosTs 1001312 o alz 1358 02 27 20011119 SHotf HH BT FHAEIIE B2 A (2009) DN4 20100423 ks
I [0 'o1ov0729 1001362 o EE] 1340 1 20 20011105 S FEHET AFAET|8 D2 E AR (2009) DNA 20100423 I
3 [ oigro738 1001371 2t Az 1945 08 03 20011228 S FHNHET ARSI DFE M (2005} DN 20100423 I
T [ ooz 1001375 o I 1943 il 23 20011105 St SEHET NSRS BIE A (2008) DNA 20100423 paks
8 [ oroioves tani4o1 ik Uz 1354 03 03 20011105 St ST AFARTIE BIE ARSI (2008) DNA 20100423 i
g 7] oto10834 1001467 o o 1959 12 03 20020510 Y= REHET AHAEIIE B2 E A (2009) DNA 20100423 g
0 [ o10i0930 1000728 Eot ez 1942 08 19 20011105 S SEHET AS AR B2 A (2009) DA 20100423 T
11 [ oro108e3 1000465 e CIE] 1936 02 04 20011228 Sl BHH ST TSI B2 E AR (2009) DNA 20100423 A
12 L) o101108d 1000433 el =7 1837 08 15 20011228 ot SEHET AN B2 A (2009) DNA 20100423 HE
13 [ 01011085 1000434 o7 ] 1938 " 05 20011228 St FHHMET AGAZII BT A (2009} DN 20100423 HE
14 [ otoi1oso 1000433 Eey ojg 1341 06 21 20011228 St FEHET NGAEDIE 2FE MY (2009) DN4 20100423 HE

]

v
fop
A
HT

2

0%
z

=L R
e 234 %
HEBHBCOTE Whera I5 ot Nl AND
AEHY Wehere 12 Net Null AND
0104272181001, 9A161001,01041584151001,010438
Where In AND
22
Whers [ Mot Nl UsIE 221 al
AEE Where | Not hull |
FIEER)
oz il |
{hCODE H B SRR
{hCODE H B i e = TR
1 01010215 1000 2010 A
2 01010867 1000395 07 0" 2 20100423 w2
3 01010599 1000733 ofxk 04 21 =9 20100423 =
4 01010679 1001312 i 02 a7 R — T 20100425 wa
5 01018729 1001362 o i 2 20011165 i DN 20100423 Az
& || 61010738 1001571 7l 08 @ i S A BHA A
7 [0 oroionae 1001375 o 1" 23 S FSAZIIE T2 AR (2008) DNA 20100423 HE
8 Ll 0imoves 100141 o 03 03 20011105 i A (2008) DA 20100423 A
g [ ol 10014867 o{7} t2 03 20020510 = M (2003) DNA 20100423 T
10 01010530 10007 Gt 08 19 2001 1105 7 AR (#O08) DNA 20100423 w2
1 01010933 1000455 st 02 a4 20011228 it REHAT T A AR (A0DS) DNA 20100423 Hz
12 01011084 1000433 Lt e 15 2001 1228 S SR F S A AR (A00SY INA 20100425 i
12 01011086 1800434 b i} 05 20011228 =2 21 T A7 | E A (2008) DN& 20100423 MHE
N N 1000435 ot g5 2 20011226 B FUHMAT FSMHTIM THE MY (2003) DHA 2010 A

18 6-3. SLUHdANES dSItEz HE

_53_



LHE?I,EO." _‘?'_OI:EH/\I- II,_O,__IQ Iﬁ PN = El.g RFAHE= A IFO-Ilkl A—IEH6|-E|. 2|
OO —_ — O o — = O o 1H=2 HG9H O — T/ o
2 L]
HER AEEs  AHPs B2M IEHR STR AREEY

e

AT [R20E T W

IR er] 5 BT 4 10}

o HER HEFCODE Where 15 Mot Uil v AND

HERL R Heen Where fe Mot Null AND
. 01042721 161001, 01040038161001,01041564161001,010838
| [l elboanE vl [Whers : in v AND ~
a8
Hot e
I MEFE e v Where 15 Mot hull ) ¥
150 AL S [F21] F1=0 S95SULE (150 /5000)
zede v Arpi= | | Where v ls Nt Nl 37} MO MU HALN? )
P=TUE5S oEEu O ARy » REET
HERASAbCOE HIMASHS HEREE HIANE HEpue HEges HInws TdxE T HAzE imdEs uMERmEEY  HEA e
1 [ aorezts 1000132 el = 1940 il 24 THEHI| D AEEs 20100423 R
2 [l 01010487 1000334 w7 A 1959 " Gl 20100425 HE
3. [l 01010583 1000733 047} Ha 1941 (1] 21 20100623 HE
7 2ol oz

4 L niow0eTs 1001312 o7} ol 1358 0z 27 20100423 HE
5 [ 0i0f07as 1001382 7t ] 1830 10 20 20011105 20100423 T
§ L ororo7as 100137) U s 1946 (3 03 20011226 £ Mg (2009) 20100423 HE
7 01010742 1001375 3t i} 1543 23 20011105 = £ Ak (2003) 20100423 R
8 01010768 101401 ) oe 1954 03 03 2011105 S8 RS TR (E T2 4 (2009) 20100623 e
3 [ oibiegzd 1001467 7 (il 1959 12 0% 20020810 Sl FHHET T2 A S A (2003) DNA 20100423 R
10 ) 01010830 1000738 =) = 1342 (3 15 20011105 St S ST AR ZEE MY (2003) DNA 20100423 R
L GIGECE 1000485 o CIET 1926 02 04 20011228 = FAABO[H T2 AR (2008} DNA 20100423 HE
12 L olonigea 1000433 =7 7 1337 08 15 20011228 B ST HEI A B 2E S (2009) DNA 20100423 HE
13 1 ojo1ioes 1000494 oAt o 1938 1 0% 20011228 e Az BEE AR (2009) DA 20100423 HE
14 L) 01011080 1000433 =t =3 1841 06 2 20011228 MAAE 2|8k B A (2009) DHA 20100423 HB

:’_al 6_4 LHE;}E I-lII- = E}E XFO{ A{EH
o . OO e o T o = — T
FTLHAXHN ol 220 2FH+-E L& & F&HCHAY 6-5).
o o # ¥
HI® | M | RS S2M  ZEEE ) STR | WMEEY | TEYY | MART  [AFE | ARHY | 2T
AT HY »
ZEHER HZRHRE AEHS FEHEE AHEF AHZ  FATSY  FRFIR|
1 = EhEREHET INAH BEE AY (2009) 01010215 1000132 BI010215161001 DNA 400.0 2010-04-23 - SUBULHTIRZH 12 > VFO34 > FROOI > SB012> 0~
zanEy HER Hlas Ngwz  mRsEs TEER  REm  mEmsd  mAmEen
& 1 TuE FUHET AL DEE A (2009 01010215 1000132 0100215161007 DN 399 2010-04-23 ZYUSUYUHMTESHIZ > M034 > 1
i 2 010102150NAG3201  DNA 1
= <
Sl SEHET A AR |8 B = MY (2009) 01010487 1000399 0010467161001 DN 000 20{0-04-23 SEVSUOINFEEY!S > MEDI > FROI > 98010 > Of
ZEHEey HE A HIRE B i A elEs AT e TEESE  AAMEA
1 Bl REMED AEAMEIL BEE AFY (2009) 01010467 1000333 0101467161001 DNA& 333 2010-00-23 SUBUVHTASHIS > M0 |
o e 01010467DNAG3201  DNA 1
4
C T i ommm e T e AR 2008 01010533 1000733 01010593161008 DNA 000 2010-04-23  BUEVUHTRISHIS > WFO34 > FROOI > 36003 > 0
| * Sl SEH T RZ A28 BE S MY (2003) 01010673 1001312 0010674161008 DNA 4000 2010-04-23 FRUSUVMFASHIS > VD34 > FROCI > SBO11 5 0
§ % anw Smmm ne e 35 E AR 008 01010728 1001362 0010728161007 DA 000 2010-04-23 SIUELCIMARZH1S > MFO34 > FROD3 > SBO0S > O
T % g anima smaes s 32E MY 2005 oioaTas 1001371 01010738181008 DA 4000 2010-04-23 SESVOHFRUSHIS > MFO34 > FRO0S > 38003 > 0
| | £ % gp e e 3 E AR 2008) 01010742 1001375 01010742161008 DNA 400.0 2010-04-23 IS TRASHIS > MFO34 > FRO0I > 38011 >0
P % n oo xeian b 3s e gl (2oos) 01010788 1001400 01010762161008 DNA 00,0 2010-04-23 SYSHOH TRASH IS > W03 > FROOI > 38009 > 0
0% gug omes nmam i 2zE M ene) 01010834 1001467 01010834161001 DNA 400.0 2010-04-23 - SUSUUHTRSHIZ > WF034 > FRO0I > SBO09 > 0
" ew emms e ane k2 (2008) 01010930 1000788 0101083011001 DNA 4000 2010-04-23 IUBUVHAUSHIZ > MF034 > FRO0I > SBO0Y > 0
1B s omnes s e 22 A 0s) 01010983 1000485 01010893161008 DNA 00,0 2010-04-23 - SHEZVUHTRASHIS > WF034 > FROOI > BT > 0
A e N Slolcd L LR Sl e e e e 2
11 £ -

60 v | M 4 |Pagal of3: b M| O

Displaving 1 to 50 of 150 fems

ST ug/am /eall count) 1
=

=stuial) B

_54_



=t

@123

JIE HE

H

=
oS

(O 6-7).

211 3120 SEHALICE (150 /5000)

HIE

8 [

1500 X2

Lint?

B

7t

_55_



S 2xg 2oUHARAS 2o el st
T — T — O o — = — O —
B ]
A PU S
Sorejel T EL
. MpEasEss . |0iss2018016-001 HE Forza BT
BouEy 2018-04-03 iz 2oy 2018-05-22 =
aTHe =ero01a EEEHE S ETE
HZ
T S A 2
o S A
B Hang [smsmugs (=2 | (W R spEs ==
B8R 7 SR L= i e
-]
ik zemen HBAHES AuHs  [EMES RUER AUY REESL AduavE: HEAR AHEREY
st o=
2 1 el FUHHET AGARI U 2EE AY (2009) 01010215 1000132 010102150N 403201 DNA 1.000 20180626 o1 HAFEE > MFO01 > FROO2 > SB155 > 100 HAKEH » MOC~
Soimzes|do| |
2 ! el 2t IFTE A (2009) 01010467 1000333 010104670NAD3201 DNA 1.000 20180626 o HAFHEE > MO0 > FROD2 > SB155 > 093 HAIFZEE » MFOCE
i 3 Bkl FEHET ASAM7|E B E MY (2009) 01010583 1000733 010105930MA04201 DNA 1.000 20180826 o HAHEE > MFO01 > FROD2 > 88155 > 038 HAMZEH > MFOC
BREMEaYNE
= 4 EheE FUHET AGAIM 2 E AT (2009) 01010673 1001312 010106790NADE202 DN A 1.000 20180626 02 HAFEE > MFOO1 > FRO02 > 8B155 > 097 HAIAEH » MFOC
I BT
5. Sl FEHIET NSAR7|E 3T E ARZ (2009) 01010723 1001362 01010T290DNA04201 DN A 1.000 20180826 o1 YAFEL > MFO01 > FRODZ > 88155 > 096 HAKEE » MFOC
ol 201 My
B Bl FOHET AGATE 2EE AL 2009) 01010738 1001371 010107380NA04201 DN& 1,000 20180626 o1 AR ES > MFOO1 > FROD2 > SB155 > 095 ZAIMHZEA > MFOC
TR0 Tt 7 A
7 el FUHIT ASARTEE A (2009} 01010742 1001375 010107420NAD4201 DHA 1.000 20180626 o HAFEE ¥ MFO01 > FRO02 > SB155 » 034 HAKEH » MFOC
i ot aTIe
8 Sl FEHET NS0 BB E A (2009) 01010768 1001401 010107E80NAD4202 DNA 1.000 20180626 0z YAFEE > MFO01 > FROO2 > SB155 > 083 YAMEHE » MFOC
THAM et Rk ek
3 Sl FEHET NGART2 2R E A (2009) 01o1ossd 1001467 010108340N 402201 DNA 1.000 20180626 o1 HAFEE > MFO01 > FROO2 > SB155 » 092 ZAIKZEY » MFOC
el ot s
10 ! Sl FEHSET MIME7|U BEE AR (2009) 01010330 1000738 010103300NAD4201 DN A 1.000 20180626 o1 UAMFEE 5 MFODT > FRODZ > 38155 5 031 LAIRZ 5 MFOC
20132 FEE
1" Phe® FEHASET AGAATE BEE MY (2009) 01010933 000465 010103330NAD4201 DN A 1.000 20180626 o1 UMEEE > MFO01 > FRO02Z'> 88155 > 030 LATZA > MOC o
2
L ,
50 v Page 1 al3 | » M| &R Displaying 1 to 50 of 150 fems
=] 6_8 _‘?’_IE| _‘?’_OtEH/\I-Il,_C,Z_] _‘?’_Oti_lal
(=] . — [ — O o — — O
SX5IK 210 FEXA0 2Y 2 P2 G0N D HIZ M
A oH S
SOOI et Mg AY Qa2 MO AIASHE D UL A|AE AISISS
T o [ - oL oL -HhT — oo — — o TT =
; o x5
18kl
(version 3.4), Chapter8.2 & 118HC},
6.1.2. BN ™E 2| N ZROINY
L L S B RN o T
L HE 2LXE Al A3 bCODEZ Mol A2XR0| 2LHel DX S
[ ) —_ Lo — o — — [ ) s L=
= OI S El.
S
= O| &tCt.

_56_



7. KR ESHAT
7.1. QINNREJG AT

5 i
0 0
J i1 "
£l U0 ) 0
T ol A
10 2 _%_ J 11
- < | 5 1
W_ = i : mnm o il
P i s -
R ) ) R a M oo 2
™ et Il
) [ a o) o a = =]
A KO c B W] xl_m = “r
_ = ey O =) o — U n
= ol K %2 2 & L -
_ 100 u| m o=, o3
1o H_”.UH | = O_._ W_I\ o o_._._
=._._O o =T I~ < OO - m
= w_q_ = o Ko 1y i00 0
Ul g o o 5 X o = 0
m = K 5 b =W 5w T
< = H =) o oM I A
S0 ¢ o 5 o ° y
o0 <| o ® 'Z KH =) S
H= B : E| a H_ R0 il
D m 2 o2 -
K 1 4 mb ofs . o ._,Hmu o0 =
2w 9= I f - % M B
o)z @M Low W o
= OO <] _ o oF) ol ..“_.._ JIJ
WE Wz LY A
R 50 = xR E <
50 0U W __JJ o5 s mw o) wm
e & = @ m 2 50 mm I
R o pWo & F
AU B o kEz MR
RX «€ © sl = o =
= : ST
® " ©
N

- 57 -



1

It =SH L3 4 30
g 2

X

—

ol

gl 7-2

_In.JI
ro= = ,
9 =R = ™ KO
wyl mm W ool u 0 = | ) wm —
o U [ W_//I J ioJ N =
on g U0 @ uo K 100 w w = L
0o . L 0l = il ) ﬁm oF = o
= clb_ = M mﬁ____ il H 5 - = %
=] 0 = 5 5 = o) ar
L i ) o w = g 2
o3 o 0 ol < — 0 o X < o
o5 AW s ol il - O < 5w
- o . = o < ) — ! _
< o 11O - hdl =1 _H_“ —_ ~ [
<0 <o W m_m oot 9 x % © = A
Kr = — ol A== 20 =] mm_ o K
— T2 = M Foodr ] 5 B Rl -
© 5 K W om T > O r+ W =<
— W T ol <J (@] il
o Lo oo o’ ol 0 i o 8] ok J
m_ oT U = ujo 2 N olJ ok ol
R0 i L o= e 20 _ 7 i = I
< IR D 3 ol Lo Lo o X
s d ® u W - o 4o oo
5 N = o RO % oY RO 0 Uk 5 O
W = = o = o 2 Ok = 1o
oo w e ¥5 e oo = < a X ol U
~ g B s 2 = o0 5 R . 0 o 0
= o B ol = o0 0 KF I o KJ i0J - =)
o2 K s W o S o ° i R
ﬁo ol = |_|_|A_| I_|.JI = nlu_P R mm._ m_| &O 0 ::u KD
< RO ) R oo M RO " J 3 o L <k
o o0 o4 U0 <0 T = N X 5 =
1 <o = o _ o0 — o0 KO
= K0z &5 =, = © - I o)
o3 = <F Ol I ol K o i m o %0 K =
+ R0 i ol & 5 = 2 w0 5 4 o+
< ok mm g = ~ X W 5 = O < H_ 50 <k R, -
o o0y Mo 2 < — Ll S go Y m = 0 <k RD . 0 ox
5 M 22 g R &d U A= 5 ~m g o0 &r
Ewn ¥ I = o ° o &= RD O g
. - = = o N &0 = 00 oH o8} ol .
" U X v 9 A R0 [
< 3l 0 IH = H0 o o o1 X
) ~ . t ol ® 70 oo
® w 8 O =
- Forg oy
@ @ < T S
@ (@)
S

- 58 -



8. AMXIA 0l8dit

8.1. EZTHA OI183™

_|
Mo

g1 S0l T2 OAIE &1dot(

o A5

O
=

f

o}
SN,

=
S

0
ol

ol
of)

8.1.1.1.

IH

0l

=2
=

9]

RO

)
10
I

StCt.

AESPAL D Eelds,;

<E=TALRZ] oA]>

This study was conducted with bioresources from National Biobank of Korea, the
Korea Disease Control and Prevention Agency, Republic of Korea(2ddz2|Hs

oD

RF

ak

o}
ol

i

&
20

L 018

110

Ho
ol

oJ

(18, 48, 78, 108)2 =2¢ct

il

0
oD
s
i
=]
X0

Ol

=
=

(1 NCBI pubmed?3), Clarivate Analytict4)

io)

rl

13) http://www.ncbi.nlm.gov/pubmed

14) mijl.clarivate.com

_59_



Jl o1d gR= Otciet L0t

IT
a

@ ALAL

OF

oy

N

I
o3

o
e

DO:|

_

S
[l

= AcknowlegementOil AFAIE H |

OF
RO

o]

_J
I

SE

.I

s HAPEEH L= gcknowlegementOll OfeH &

)

OIXI=ci=

453) or/and 4845-307 (Q

SHX
/o

- 4845-301 (REES) or/and 4845-302 (&

ol
040

i0)

l0

o)

JU

@ IMAE =2

==

(=
=

S E

) o

=
=)

(DNA, Serum, Plasma, LCL

==
=

=
TT

k{0

0
3.
50
I

O
Ok

=

oJ

ottH

KO

—_

<J

i
<+
J

N

-

Al
Al

il
IS
k{0

W]
iof
™

ak

o

pum

n

i

H
KO
KJ
Ok

0l
00
)
50
i3]

H
KO
KJ
Ok

i0)

0l

iJ

J1
oF

—_

0J

o)

0l

iJ

JJ
oF
uJ

o
KO

<
!

Al

-

nl

MUk
K10

Wi
iof
™

JJ
H
%0
ol
8

20

ol

-
1o

0L

0L

IH

ALE Lol Of2fel DA Mot HELE(%)S

i0)
%0

<

AR x 100

=
[

/

pSIPNE!

Ol
—

_60_



i
uy 00 0o i
= o R jif3 3
= 10J ._.r_o FI| =)
1o =S P W o
R0 S S sl
> o S o
—I|~ - —_
50 %0 s = % =
l IH W = o1 o
iy i = [ ol
= ' M o
I = o 2 o
Y = B [[e} A_ X0
% i ol & A
0L = i o
mm = m_ i _Lc o
= o ~ ﬂ 5 A
= i gl oo M
o » ool WX
. 0 00 = Ho s
0 ul ) i0. 5 °
0. r = i % = U
0 Il ﬂl____ Mr_ ._.xmm = % =
|._ JH = 110 e —
o ._MW S5 o0 3r o ) - =
m o ™ 2 By o i
& : E I Sowm ¥ ow 2
iy =K |D| 50 < " ..__._NID S K JF Mno
= o0 i X w@ wJ = °F
¢ an & wE myn JF
oF a 4
i L b Mo o
i ® [ H oxw oW W~ 5
= £ Wk E g
ha = o A K = 5 o W = -
< 5 I © S = T Hw 9
al . H_I M ol o Mm_ o O i
o . R ol o —  HO
al RO
o RO m © )

8.3
ﬁ.
g

_6"_



B SBFIUAARA2Y NN Y Wrd [EA H12AMA]

e[S H+d
EE
I AI3 ol8Zd3 EaM
TXAYNE AT LA
3 A =
LA A4 g9 o g o
o) 8717 99 9w 49 Q7
QA AL
+3ud
AAAL 5 Zopplo olxzigle] yjst Fa] W W o] L3, o] £ EL 4
Ol-g-:ﬂ;io]- ~ LT o v u - o H X O L0 o ~7 o0 =
Ask 2ol AAALE ol gakgon 7] Y AAYE HeFh
d 4 o
o1 73] 917} A w9

_62_




B SBFIUAARA2Y QNN Y Wnd [EA M22MA]

ZESSAUNIH2Y SE=EN 018 Al
FAAZ X 0184H

1. S ESYANIA2Y JHEHE 012 IR

0
F

ro
Hl
[icl
e
Ral
_>J_
_|o|
Bt
=z
>~
i
A
@)
Il
@
2
ok

Ot
5‘:
J-u
=
[
oN
R
z
=
pd
X
pd
I
2]
o
0zt
H
#g
1)
Rl
0zt
H

O FYFYAAALLYANME QAL AF Aol 7154 ABE Jmstste] Azel A48sh Y}
1A ALH BT =HL JLol3 Uitk ANBS A ATE AR FANE B
Mg A olgRNAE ReHEE, A3 SFsHel Folstd EHstn 53 ATAY
o919 EHE FYoA FES feIste] 247wkt

O ol¢ U i, ATAY 9o B4, AES AE oY A B, AAPE WA
Fo| HeMbTIl WY 7§Toﬂ—t— 7el3tE HEstn JREHA ol § $<o] ALH I,
AAget £z met yuaey L AAIRREY 5 BA AT AAS ] dFS P

«o|&el e WIEF HEE FMSEI|9 Higl 3 o|2o0| 78t
« Atz E2M A 2EtX} oM @ mentor2007 @korea kr(P & MU Z 2 A])

_63_


mailto:mentor2007@korea.kr

=0 2|o| X}

AL X1 k2

)

=R

=

« PColl &Zk=l Hlo|e]

SEEDE

ol ol ) o
~ = N ol — L
to . N < Jo T by g <0 W o ~ K o
,UI [ <A —~ = R fo T . Tl — o —
o i X N B = 5 < g -
EIE e F A i o < N n
il S il o IR W4
3 [ K 2 B o
= 4 2l . <T mm N o o 2 o 3 M H
TR ik T = X N i R ] weoE
R T ) X O ™ o
= — = = el T 3 A S N fol =
Ny 2 2 E B K xA w0
BBy W s v iy m o WK 0w N
— ~ 0 . 0 o 0 w2 K
O - T Dfw ow o omog
oo W E S FLoom 3 A T S
<0 _.mu M .._m_n 10 o W B _%u of ! Mﬂ ol o o oy oF E]
N = N =~ ! K N g @_. =0 T4 Rl
_|_|_ =1 e ﬂ DAY 1—ﬁ|1_ ‘Nﬂ % ~ Z.E q o ol e ) R
kil @ .l—_/l —~ — K — q X o o T ERRA ‘:LAI ﬂm Il
< om M O®oa o B - SR T o b O B B o ®
& 10 o o o W o L5 o N T+ H ny L) ~
AR a < LA = < W ;. m
o0 o w * o3 n oy 9% ol e = ng n
[ o m <l A . X &0 |_ —_ ol N oo S Y _
o EL P koo Aoy H RS ° M W <o oy X0 T o0 o
R = M o< o) 2o < H TP T o oar = Ko Al
r X ) Nr =L 3 |y ) w7 o o = - oF oF 3 o 3
P g = a K e o o AW o o WE FPK S ?
4 m._ <& Moo I TR L ¥ s X oy o © m__ W W M«n = il
Ky 2a8@ T o N ou Hom Wy oy © X ® < g "o
pE P Moy w N R T o T w o = . H
L= S = c TooIr o 4 B 4 P | {Jo N T
2 S LFHY B g EL G kTP w e 4 g
ERla g 9 @ _ oR (L = 5 NG e o)) A o o T Hl
B N ® . o I = M A e - L i il o
w0 ZT 14 K o .N.._ OME = %0 2 o 0 K e ..hm
e X amre T W = X H e O S o TR e R
b TN R TI wR P x® g% I kg B U )
oo | 9 <o H oy W H 7 N o o Ao T _ X3 i Cl 7l
aH Y epaw BT g T T b pwI I _ g &
1TE X TER =0 PT 5 CI m T M = = e
s X ke B o= g P & I Y ~ BT
Hl i .WO O_H m_A.~| i H o M/ M IZro 111_ = N_Mo o EL =) & T oF K \WAO Iy ol H
K o 03 = o X o o) o m __ U — =l
%%Mﬁ%ol_ﬂ%w ﬂ'ﬂmﬂmwmr_éﬂ 1NuA_o:.7o,mu. i o ™ T
~ _ N % mwMm ° — o M o= R mK 8 & o a < W o
oo D —~ p 2 ol o= T < P el = < =1
wh o rmr S ooz 3 D g BHmEMT 4 oSBT
o & ~ ™ 30 = <4 W2 o o m__.H:L T 00 T <0 T % o T _|u_..,u|_ _ LU -
M | < F \
C rd pEFPr 2F ﬂ@g%wawwwutgm
5 R b
| | _ w »EE 5
@) |

- b4 -

ol&to] =EE A FE510]




H

A & %

il
-

o-
4o
Mo
‘_ﬂ‘ﬂ

o

R
H

]
i

Al

B
s

bzs

8

£ Asd=

GBI

E

1217] whg

J

[e]
T

o
=

24 Folz AENE T Ao Ry

=
T

A=A

3 A FHA

A3} &

eyt

AL AEROIM 8 HFAIS| ZHIAMOl A HXEO A= 27Ho| ot

N

PN
T

)N 13 dFata

52 ATAN(ER

1%[:_7.:_

O

b

7y

Al

m}
=

=

A

2014

* 0:”:

g i

bREA AP 5

- A

)ell Al

=
o

TFA(EE

Atofl Zfo{ st 2HBOM[0| A EHAL

5Ho0|22 oMol ez Seretadct

=
[

40

=)
2
=

« of: 20144 1

tel F417] wigych.

o
50

o] &

L
=

A A BEg FYRAAT FTAFYAAAL L) AARY

3T
ar

- AT B

UA A

37§ o]l

o
-

1A DA A A95A )9}

%

bl st wAT 7

AL, FFFAE 0] §F

H9e” ¢ BA

ol

B

A&

o)

AEste] FA7] wig,

olo
)

ol &AANEIAN(=HT

£ 0|7|MstALE A

!

=

oo
o3

<+

Hl

10l

7|eh This study was conducted with bioresources from National Biobank of Korea, the

aug
ar

*+ (ARAL

Korea Disease Control and Prevention Agency, Republic of Korea(NBK-0000-000, ZtA| 2| )

_65_



SZESYUME2Y JH=E

ik

g 0[8MEA

® 018X 3+

AN S
L | A B = e e A QA X}
4% &% MEEHS o|H
YREMA
0| &%}
=)
@ ZHIMA 0|22}
0[87|Zt 202*H @ o~ 202*H @ &
0| &%} YEX HEHHEY)
0| 8UX}
0| 8UxHE
Ct+2 7|8
® 018 X Y
BT AA = 5 oH AJRY
o|Kle | XEFIIIAE BYNY gy oL Fld] B AR yESY
OB | xnpdo) o &3 Z22d djojs 352
Z2y -HE z27y HeK gy e -é’ﬁ
@ M AFLHIAMESS2ADMI0 SHot0] 2Hd)
N EAYPHE qA: TR0 HATHYFE T )] AFY HEEID Wit & H
SHYHE Hitzpo] HE M, BT EAY &) SAS PROC SURVEYMEANS % SURVE
27 YREG(E7] ZZAX]) A}-&
¥ ZJFjE o] Q= HAFES FF Ho] PEH F AFY FdHYEE Hwdle] HE
7} SEE HH FHF YEo] IfE, W&ol BE F7 FEAY A
NI FE A
S o 7}
Zi7 q = -
EJ—};H: = oy e = — 7)< AL
XEIZHE EH §
i e
[oi=2ro] %j’;’EL
HEQZ
C-48 EAF
p-value

_66_



o] AAA

[e)

=

B o

g 2A

3}

1

=
pil

=

Al A A

=

o}

g0l g< Al

Bl

O MR ABABA 9 AR A

S

E

1

22 9| golg A& 2

O /¥ Azol oA
(e S

9

A

Yt

RE1A
)

AW ERRleAl A

BRI

= A3 glo]

g

5] o]3y

5

48 44

w

F

sfef 19

S

| Z7kRel o)
o gl o

=
a1

Slo
=

A A

[e)

-

it

A

-

A A

|

ol

AT o]9l¢] BHOZ ALg
FYF

o

L
) Y

]_
2}

Njo
7

(A173)

o] o]& &7}, L&l

=3
L

1AL e A

4l

3

o

S|
MetM

0| &x}
y

o

e
o

=44}

o]

HOEAM A

sk ol AREMA o84 FIAT B Ao &

‘mO

0

(4178)
(A173)

‘.m—.o

e

‘mO

0

_67_




W ZEFYANNULY AN BY U [EN H3INA]

ZESYANXIH2Y BHEAE 018 Zit HBUEAM

® OI1EX Y

HEHS
MHHZ XY Y H XY QI <}
@ 018 TiIg 3%
K EYTAAE 5 olH AEGY
XYY A S BRI Oj YA FelE PE Bl AE YEFY
0| 8%xt=
@ HZE Zit
N EAGYE A VB0M Y ATIYFE D 5O AEY vEED FHit hE
s g Farapo] FE AN COHE, AXHET, FAF &) SAS PROC SURVEYMEANS % S

URVEYREG(EA] ZZAIF]) AL-E-

wHE AEE Ao WAHH P F 9 WIYEE FH 2
X AHHIFE A A]

¥ ID o
- E} 7 ;
HE Zatw o = kS &
xe7E Zy it
oF Yot kg

p-value

Aot Zo] ARFEAHAH o] A WAL AFFUL.

_68_



HAE2Y OMA BY Miwd [ER] M4ZAMY]

o)
gl

m =83

H| 1
(A =)

&

ol

K

(1142)

L

HIXI

w |

Kl

4
4

od

T
m}

0

no

ol | —
ol zr

4
4

o
00

_69_



15 J15 J101EC}2!

®2 Lt

2.1.1.

csgE2d #E NTx, NS

B2 A

2]

1ol

HEEHM I ELX

JIEH Al CTHSTH 22 GIRROA, SN &

<[]
Hof,

E

o18)
H

Ol A
oo

O JIEXe

il
JF

10

o

=
=

XNEANE

23

i

40
<

RO
ol
ar
<0
ol

ok

4

ol

&l

=
Al

<

H
KO
ol
3
<0
ol

-

0
oK

00

T CHat A UL

&l

Rr
Oir

&l

EY=EN

1.1

Al
o)
<r
0

g

ol

o]

puy

0

ol
ulo

3
Ell
il

-

10

<
o

700
KD
<k

I
RO

i

KU
I
RO

&I
ol

ol

o
Kk

i0)

: 3.22 .IOIE Gl Ch

B
10

O

o0
Ki0

Y

i0)
r
[}

i
iy
RO

<0

ol

SEAEE AT S22 AAjst

{oi 7]

-

(0]

SN 32

2.

S2 A0

2=

5

A

P

"
A PSZD OGN, SSAA HOIE % =S

Sl

(H0

N S

i

1ol
b

o

Wﬂm
R
ol
0}

i !

o

0
o0
Ko

1

=C

ol
LS —

EIRN

Al

=
=

Sol He

SN HA

<

A

F

__o._

CH

| A Gil

ol

2.1

SN ASZUZA, AFLHARLS

=

00

D2

2.2 SN FSZ1 GlAl

S Al pdf)
A 2SZ20 H0IEH=Z M JIg 4t

l= 22 AdAlY 3002 OlAl (

G

C
I

_J
I

IF

ol

tHo

Sl

&=
[=)

o)

=
S

0

o

JOPN

L

2
=

: 2.19

2.3 S A CO0IH

2.4 S2M HIOIH BE= @ 2.32 S2A GIOIHN CH

: Excel)

_70_



x ET.
<0
& M0 0 o |
= — z0 Ol ol N
K] o) Ul ) o RO S +
= _.AI_. Dn_ N 03 A_l T 100 r
oo S = Bl <k I - op 1 O
0o S 3 5 @ A z 58 3
i B Mo z U F 5 £ @ g 3 5
_ 10¢ — - NA < wh = o0 |_._.\|/ L.m N
ok W R B W ™, 5 R R L -
5 <« G0 o ol T 3 A 3 > W ® R0
s & O o O T @ & % K ] =
= &0 T 2 3 S = I - - oo 2 3
o ! S + A o B0 w3 = e olo ) %0 <
7 K Ui S 3 S or _E —~ + = =) ) 33 o £ e 2
> = = K ._._IL (ui) — -+ I =3 <
x R 5 T A A B oo . o M m F ooy M ) Ki
G ™ [ T = o o Ll o 2 ol o ) & X0 -
=4 Bl 00 < F = U — @ oz oY KH K G B E X K 0
= I = S =z < B T g 3w _ =~ 4 o I 010
=z = 0 9= T [ o mw = = N (T m o - ol G0
K RO A = W 3 S ¥ 5 O <l R = <X H® w ool =<
Soon (T N w o o5 = = o o H
ior T wo T T35 B 5 i oMM N M
s , e 2 T o — W i 0] _ S
o 8 g H = < 3 H oy N of = L 0l0 oo § T T S
= 3% E ¥ n o8 K T O W 3 o+ = g W I o oF
o822 PR T o g Ul E S N > = "
= T T M w3 e W ot 9 31 oo KT B o =
iy c 7 2@ Srom AR ooa & S S =
o T g M = T s § 2L L o oW X g ®op = o up N A
- m s 8 F MU I = W = K ooy o= M il Rl
.. — —. - R e hd - o oy O — &0
W_. 1 % o I o o3 B M 0] K Fl W U| 3o _.__mﬂ @ " = wl % m W_‘ HiD
<0 |._A| w ol = 1 ] S T H . K < _._:._ — ol_. 7ol N = U ~N oS S ar ak
SRz " s R p ¥R W ow T = s g @ L= 0 T H S
w H O o =y ol o 30 o8 ar o ol E T Woop o= B o < %
H o e ¥ K 0 9 ® g N 2K o T - = 3 K R0
%0 = e .I_. R0 ~ ol o s |_._..._. Ho = Uo K MO = Sl = ~ q
- <0 oS _ — - _ - = oS 3 =1 ol H_._ — od > 7 = < = IS %0
of = [ K 3 K I KO ) K - - < o = T D o] o - ol 2
(W) £ oll gr © -, = _ { [a K0 n ol ~ S i 2 ol ol
ar 2 00 m % ) Foor o <b N . o ' = 3 B D 00
AT R 20 <F r r < O o _, ot o P o = =2 O o = w o o
5 Or o0 Wy ol A S ¥ R @ @ 2T ar B om W = T < o gk O =
0 N « o W EC O 200 w o wonom g W Bk Mo
> T~ py — g = 100 0 — -
3 o3 RS OE KON SH W e 2T 7 i @ o« R
! ¢ W = - or <0
o @ H = o1 3 < IR
i ol 20 T W Fowed ol TH I o
| | s} EL o_u f— — o .E_._.
| | | n W”A .AO -_—
| mﬁ_ m

- 71 -



=
g2

IXEAMZA,

g

or

R0

760

$
<

orOd
/] Oy

|~|:j|D=|’ Al

MNMX
o

IH

S =]
-

o)
oF
i
=
RO

akK

tiole2 &8+

PO

S&Ea&c

4.2 OlOIH

Kl

KO
<
s

ak

Kl

H
<

.
el
&)
oF
10
10f
]

AS
o
Ok

il

I~

L

Nl

NZA,

INES

I\l
0:)
i
150

o0
IH

|

m]

o
ujo

_72_



HiM

ol
(0x

ol

ol

HIOIH

1

ol
DHU

100

<
KT g
10
M E
e o
I _ mjn
wr <0 <F
~ KI
50 4 W_U
I
ol X3 20
.A_ K[ T =
= m__.o U Pl
of [In ™ {
50| AU |[©o _- |_|
M oz T =<
n |5 o
o |+ T <0
= - Kl
S| X0 %0 %
T (%0 K &m0 oo
S |[X o gr|of =
= i
o il Ty
ST Ed =
S & oo h 1N
$ |K Mjstietiel iy
o N B R R
< 2 oo w o
ol o HOI o oo N |._AI
wr |0 _mu_E 10 | 10 | RD OF | %0
N T x|%|% Ok
BO F1oo
or| 5 | R o__m
s & | T |k % 14
=R L
[H] |_..AI a)

r

100

&
i
1H

ol
il
fir
ol
Bl
<+

Rl

T .
ol [=]
KH 1o X0
o ~N —
Kl @AE = K | X0
oF o % 0|
20 o T |4 M
> U 3% —
© H ofu - RO
23 ] o ™ w1 <F| ol
—_ ; iy = ﬂm_l N —_
10 1] T LH 10 Kh ol ol
= &0 S |__L _uﬂ ol _A_.O
| K T4 o =5 r El
_I_I o 0 5 H__n_ N o___._._
o | - <l T o || of H el
0 . . 0 K = A - mn | =
uo | = o 0 M 0l T | K| "o
o KM 2o o la o (N =g g ol
Mo | &r| 20| = A - 5
uunu = =T = i e nNd = ol g ol | ™
3 80 L i R = S TR
Mo | g KH |3 on ]
0| ! | < |®o | ®| T L LR TR
—_ N - Ol_ ] < m —<
o || B R M ™ | T ko %o T N e
g | oW | B | Jlar| B |45
10 R ERE N A = R N = A R
Bl P20 | 30| 00| — = 2 | R
¥ 2rlia¥s| =M ol
S T e T P =
Ih ovlm”wﬁﬁ_:&o_ﬂ,@u
T E m T | 00 . S &3 n | & %0 | 1O 180 150 80
of | = o7 B0 | T S T Tl 51 © |ar K- 4ar | 4w
20w A_.A_._A_muomo%uoﬁ.%% =R
B EEE R
ot ol o= | o+ || & i
Go w g J0i0
ook | M| G 3| RO |’ o g
S | H X | Hl = <r
K 0 Mo IH

_73_



dES A0l

2 2| mESZUMKH2Y ASHSSE HI0IH
Ry - oistE R CoE =S 0|SHYN

(AH Y =)
ol Areiahy & Bo| Ef

IER 0SB

2019.. 00.
HEO| @' =3 1t

e
SUICE=EY 427 BEEos =AMEA EEZUEE HoE Eoedied, d2UEDe =2
SEztel Mote BAE SFED, EE TY 4B 0 M2 4 URE s
« afohe| 2AH 33 AH A H— P = [ 1-a)
< sTHEF oA =
HaE =2EX
0 75t= 2IMESEH LS 22 JHE W= Hol SlsUnty
PdHL p 0o FE HE
Doz
@ o
—x) TIEOF RS XL HiS
PdHtAg 1 3.:] ;;gl: j{'I|:| }ld_ll_ e |-+D|
e mc 449
T =i e
O/ FEE0IS T o= AR oo §rE
) A E(missing) 99933  |MullZfimissing valug) B2 TAERS &2 0|M/FES &=
HTUS TP | AR oE SEel | old 32 F= TAES o2 dEEE B5
el GEEEE |ZARZH=O0| B3 9| O0EH ZAMEE WE 3F

_74_




Of| Al

S

:

§II-7<-I

] <
2

£
E=]
70
Hir =
. o
= =
£ z
z J
= 5
o)
3
o
el .ﬁ
=
=)
@
3%
=
7
o
kol
s ;
1
MD = H ;
mo ol . m
0 U
El : S
W _.._ o m_c
: | IF w ]
: “ T oo | w
] | J w 1+
TH . | g & :
E e Lo B 8|8 ;
] EE [ | L [ AN ;
- H W 0 w ! . o Moo 3 x_m ﬁ
......... : » - i A E1=] = 1o "
m - = m_ur“ e ) k & : |
SHHE , i e ¥ 1
4k o P L] - _ [ |
5l = | & w | w | % i b | | |
n Kk Bl b 1 % m ,
: 0 i il g ! =l
B3 Bl < i : m m
{0 w0 X K ¥ ; :
| : i B i ] = |
a7 | ﬂ | |
_.1_ , ““.__ 2 4r i
i bl Mm
T Ea
mn_ _i I ﬂNl
I M £
:
: 1 1
> ! i J ;
Al i i 3 ) M
0 A _w_ m M m__
: H L. f
Mm " = T ) :
: = : : ,
: = Zl
| 3 0E )
Il = ) : 5 : (
| m_ﬂ . m_m z il _
o Fail A & M_ & . W.
MD ] = g i e
ajo 5l it 2 : s M :
= il bl a i : 5
1 : : ; go| e
T
| & = g : | ﬁ | |
| | m | E iin E] =
; : ; . " = = 2
wﬁ M | | n = =
H ol g : - m :
mo| " Fm : m : |
L IH ) & : m m 9 | |
5| @ 4 o x g : m | n,
3l | il ) 3] i & 5 : m m
= = &l g0 = _Hmz i ; : m m
= &1 g0 L i i : : ;
H =< i1 0 % & : : :
= M wi = & i : _mq_.._ _Ho__. :
= = i = 1 £ D _ :
= = = d LI D JI\
g0 i e = £ A @ mo @ _ﬁ
il _ ﬂ ; = il &0 au
£e : . g m = & = i1 g0
o : : : z & B G )
oﬁ .. : _U : 2 2 2 =
: - = = 5 5 = = w
mc - : 2 2 g 5 2] 2 =
i _5 2| : g ] g g 2 g
1 : : - E a o 5 g 2
&1 0 50 o c : : 6_ E m
= il 0 B 50 i : ] & E
&0 ES al i o & i . L ] s,
. H_._ : 1 = pe oh ol = ~ @
. mo : : n 50 & [ ar = A
- 5_ ; @ : ; 2 0 ] ar 2
1E xg : ol 31 i ] i T
= Hi =0 o = = = : ! :
i i &0 0 = £ W ]
_u : u_ - 2 L il 0 =
l : _u_ - 2 L &1 i
o bl o : : : @
: : : : b3 o = <
Al i 5 :
uw : m_u :
8 | & 1R
. . -
o .
o
=]

_75_



A2 oY 5 (Version 5.0)

Sh
(¢]

o|J

FYRAATY vjho) 2 AT o wt

X3} : 043-719-6517/6536

ojH&

. biobank@korea.kr

043-719-6539

o
i




