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Abstract

Personal Genetic Information Protection
Management System : Analysis and Policy
Challenges

Project Head: Chung, Youngchul

With attention increasingly paid to personalized medicine
and precision medicine using genetic information, the im-
portance of genetic analysis technology has become more
pronounced. Also, the mass accumulation of individual ge-
nomic data, coinciding with the 4th Industrial Revolution, is
being used as a source of industrial competitive edge for many
countries around the world. Personal genetic information has
characteristics such as ‘invariability’, ‘family sharing’, ‘unique
identification’, ‘relevance’, and ‘unknownness (Lee Won-bok,
2018). This is why genetic information is more likely than any
other type of personal information to infringe on privacy and
genetic privacy. In particular, the Direct-to-Consumer (DTC)
service, which allows consumers to directly refer to genetic
tests without going through medical institutions, accelerates
the collection, linking, and sharing of genetic information. At
the same time, data accumulation and personal information
protection have become factors to be considered.

This study aims to diagnose problems in personal genetic in-

formation protection policy and prepare alternatives for the

Co-Researchers: Lee, Kiho-Jin, Jaehyun-Ahn, Suin
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safe use of genetic information. This study finds that DTC ge-
netic testing services have not been established at non-medical
genetic testing institutions, and there are risks that the genetic
information of national citizens may be transmitted abroad.

Field workers were not aware of the uniqueness of each in-
dividual's genetic information and were handling personal in-
formation (from surveys), such as health-related and life-style
related personal data, without due care. In addition, the specif-
icity of the contents of the various consent forms was not clear
enough, and more care was found necessary in transmitting test
results via an electronic medium.

In conclusion, the current Personal Information Protection
Act and the Bioethics and Safety Act should be considered to-
gether to protect personal genetic information of non-medical
genetic testing institutions. In order to provide practical sup-
port for the protection of personal genetic information at the
site of the genetic testing agency, a Q & A casebook with de-
tails and examples should be developed and distributed.
Regular monitoring is needed to identify how well personal ge-
netic information is managed at genetic testing institutions. In
order to raise the awareness and importance of protecting per-
sonal genetic information, it is necessary to actively identify
cases of leakage and infringement. Also, interests of operators
should be induced by strengthening the protection of genetic
information in the demonstration special projects and certifi-

cation schemes currently being promoted by the government.



kO
19

1. €4 i3 A 2949

DNAZ #4501 3l #+4d AEE &8t o= o=, A Y=/t +
2 WA HEA AR 2 Ve S84 HeE FAE I Al
3 7e, AE A 7leo] LAl met A vl82 WOl £
A diger SAEE /A9 As dolse 431 Ak St
StEd HlolE Ade2M A Zh=o] 4AE S gEske | 8 718t

o] |31 9Jr}.

B 20| 2 om 7S ARA| AL AHRTF AR FAF HARE AL
ol =S = = A1 Q=] 5594 AAKDTC: Direct-to-Consumer)
ABIATE Ut Ak 2016E 6 30L4FH 1270 AAF FEof tsf
S HEAEAF 1A A2016-972)=H 1L 't &, 4HAESGA R A7
ICT &3 A AMEEEA ARGl A F-AR; AL 7]138o] 4G &8 Al A
Joll AF =1 BAEXF FHsto| FAAF AAF A A QISA] Al AL

= 3t

59 7 4B 54, 94, TH &7 ET 714518 ol
Tt Aol 24, EA3 A PR HEE FAo] Lefsjof s 9
J, 39 A4, ey, vA

= O
d 5 22 EF(C1EE, 2018) 2= ?Igt 79l A EE ) {20 wE A

&
>



4709 QTR Hs #E| AA 24 ¥ HM B

Q1 T7RR178 S £850l o] "AE-aE.Y A 54
H B350l P 182 Hvt Eﬂaoli g o & wlulsie thit
A 3 7% ° & w|gs}o]
(494, 2018) oﬂd 4 AR FARRRl Aol FAoNA, W7 71 ZF
oA, T=]ar =7} ZFof| A o]ofl thgt tH| & i stojof gt

ol AFE o] T - HEE T8t AtYo] TS THASkE 1 &
gst=]o] AlAH o R =7} AL St o A g=Fo] 57| gt
AA AJogx 84 AH B IFHE F& DTC AB|A 3}

o B2 7|9E 5tA F H|9E FAF 7|89 A §4 FE BS, |37}
IZetolHA] B5o] 2 W3o] 7iQl §4 HEE Hoohe MR} 7t
Aol el Lels] Bt gtk

=2
pac)
9
>
H
:(
ON
o
2l
o
_|>i
=2
e}
]
=
oo -
o
)
2
_Itj

=)

7 O] QLU 0182 A, St Al FH AR BE 4
24 R BT dxjeh 3, & 4H AR 23 Belyo] BAEE A
5} ojof W2 A ke vhEshs AL ol A7 BHow A
chewt 22 AR BAg £ gt

A, A H4 AR K5 BT ANt B AES B 15U
=9 $EE FopstuA Gt

WE 2 A=Y IAYS SE5A G,
A, vlels fHA AL 712 Al Rl AR BE AAe Y, &
r&a 4—5—@ Q4] AL Tt A AL AS Seistel TAA

L
o
=2
)
]
o
rO
o
=
o)
o
=
_>|i
&
L



o
2
ol

[ ol
e,
e
i
ot
-0,
ol
ok
N
(o]
o J
o
o
o)
T
rr
O
it
B
52
o
i)
ok
)
L
e,
2
A

Management System)&t 7HQl -4 FJE HSE Heolr] 9t HxkH
1 W& oJufsl= AL 53t
SHH 94 HEE FHFoke 718 FolAE o] oAM= Lt 5

= T3 = DTC AHIE Al 7181 /337 AAF 7180 23S 55
Aom, AFoAE vom FAA FAF 7S 3o St o=

™,
o] Aol= 9l A= FEE FHA 25t /% AE B e
of Wo| kE&o] rou, How AR} FAF 7139 Ffoll= AHE e
2 7iQl BHE EH5o thgk T4l Wil o] FoFekR|ut L F-AR}
HAP} 5l&Eo] SFo 29| &-50] 7|t =|7] wZolth.

o|o} Zh2 FAAL HAL 7|12 (Y7) Al & 18 52 251 HAEA]
5 Aol A Aarsts 713 (A8E ) A49x E 5 ABH Al46
2oz, 20199 0¥ 289 AA AFEET IHEUYL ZH ol
(http://www.nih.go.kr/gtmsw/user/organstate/connectionList
Page.do)oll 37H=]0] A= HAF 7|82 F 1767]0]H o] F H|Q|= 7|3
& 803o]tt.

ol A= & 57 FLor A5k

A A2 AT HE 2 54, A5 WE L HHo R S5l

N

=

pe
"



b

FATE.

5

et

"2 807H H

}\g 3

oz 3

=
(9]

U T R = B A, = B Al

0
B

A A4 7] ARl § AR BT B

vl
oF

—.AO

v

A4
CER RN

e dVde

I

Bl

R
[

!
Mm

)

a3 574 7]

A ollA s el A A ZA1E

o 72} At 7))

i

stof A2 8
24

o)

=
O

O
=3

< AAIBHA.

Z0
2H

9ie

& A= DTC AB|A7F AR AL AAG

f AL

9]

HEY & 3 2 8o o

%l

o
aTr

N}

Sl

sith. =

24

The HolA A9

ohetstag g

O
=3

=

get

H

ﬂo
—

[e]

)
%
<
yi
o

5J
or
<
i

ﬂ
"
o

ﬂo
—

)

xr
i

!

e

)

7o} psteck

B 34 g 49,

%

70

1Ho

A7

Q.
o

)

99, #2438

29 B4, S AAL g 9

a4

o
T

foy
A
__O._
I_A_!O

e

oF

gl
us

oji
pjm

B



st7] sl =uie] B T S 7l =], T A= BA5H
o} A, v9lg FARF AAL 71389 7Rl A4 BE B 3
AL Trotstr] fJsto] 20199 69 T A AT ER o]
=] Qe & 17670 FA% AAF 718 5 8071 Bl E AAF 718
ﬂwgi 20194 8¢ 199 5H °F 357 S-H HEXARE AAIsIeH
Tt 3470 71 I =& 43%)2] 67 W82 B4ttt UR
fﬁ} i@t o] 8070 Bloj= HAL 71He] thsf 22 EH|o]A]
sto] 7%l FE A2 W3 |57 ERloka PR 4443218 A
A HH A S (FATAE, 2017. 10.)S 71Fo=2 HQ F& {HI
sl ZARHIEE oA, HIE A HAL 7|3E] AA A
JE BS 585 ?ﬂnﬂ% %XﬂﬂE@— % o dAH 0 1otsty] flsto]

i)
2
-0,
>,

N
1)
o)

=
o
o
19
i

=
-0,
o,
HT
5 i
()
!
A
ruz
i
é
A;
ok
N
n
=
=
ie
nﬁ
S~

ol AToflA et A= vt At

FAR AAF 7139 ARl f4 FE Bt FEsto] S MYEa-E
Hole FAA AAR] SRS 1R), 715 Ea 9 AJEY 3(H525),
HAF =S As H71(A53%) ol B 780 em 1 9f b
22 o, A AR A e Y 9 3, A FE B AR

o] A 52 S AL A ot THIAHEESH & "o"%

-

a7 Aot EF AP EESH o ofet "BE JH]l FE HT AH

_4



8 7MY RUHE 25 2| MA 24 ¥ M x|

o} A9l AR QA B 2X] |E E A% A8 Wat glon
74 AR AAS B3 Aol wet AR X3 Hhgio] Wastc,
skl B)R SR ZAL 73] A AR Ak
AARTE F2 47 /1, O 7K 52 02 skt o] DTC
AE|27E Abe] A B3k AOE UeRgon] Mg ATolAE BAO
2 A4 sk o] AA| 39 WAL £ 7] ek ol A AT
9§ Axt FeI olWY et el B, Bt oaxu
EERD

D:

%1
g A, A 5T AR 5 ke
Uk il AR 85 SRoIAE 2P o7 Bash shplon, £
A AL FAE oh et AARAE AT FYME W e of
€ VARHAEE 4 24 olae] AEIASKE Auloluz A7 5
5 AR W8S A1 Astelor & ol ® £4 A%E Fufold] T
elsh e 4 oA Aok Aoz
2 2rhd 7129 "ast ek

Nl AR A2 9A0) Aol WA FHlstelof ol S5 7]
o] 55.9%zte] 231 9lekal Wate] obH olo] et At 71 THE)
o=} Wol Al AL & 4 et

cheog 57 7|l thet B 24
At o7t BA=olt 2A, ¢

37
oo} 7}el B2 75T UA

2
L)
<
(17
2
2
)
ot
AN
19



o
2
©

& LX) 2 Sk, B, SR FAL A B0 sk 1%
A, eolm Aetel 1 52 7jel FRE 2B go} el B B
232 HshA 2k Ugiek. A, Bl 5 A vl gl o]
19 RS QA3HA] 23k Ugieh. WA, BT B AYE A
ol A9 fAH PR we] FA|, el Wy ol o) Bas| 24 R
313 Uoiek. T, AARAE AT FANE e olef glo] F4H
o i 9Igieh. oA, TIBELH, o]9] A PHE S A 245

of H= U182 QIAI3kA] 2okl leieh. LBA, AARAE #71o] of

AR 2491 5 Belsh Baskhe oS AXSGT oA, §44 A

A Au B3 To|=ekel, SAA AAL 7lHhe thow
B3 180 WS AN okEA, ol A 7

)
i
L)
)
o
2

ox o ME ot > & 9
o
ra

)g]
ofle} o)z Ak 73k el § AR BT w7 FHopshoh o7
ANstsich. A, DTC Aul2 s oklet ofo] We /el 94
5 250 e HR7} olZo] Lol Hhet 9ot
olo] uet %t A 71ee] Al 9 R S gisk 42 T
£ thgwh o] ANSIILA} Bt
A, W10l S AL 71T 9l 97 A BEE giste] @ )

APRESH I A& S DA AAst] 2sfjor gt A& =
01 AR HAL 712 A”) X*E—J 4 3 o BollMs TYEEEH, 2
2 B ofyT TIJIFEE S, A15E, Al23%, Al24=x, #2429

s AmuEof stal AU ES] A 9 Aol T, Al
220} 3 QI EE T A29%, A30FRE, 7R AE| AlF
/\1% e, AS3E, &9 AT A4zt TP EE S,
A7, A26x, A2725, N AE| wr]dA= "8 Al53
£, TH AR AS42E ofde} TAJAEESH, A212E &



10 7MY QAEME E5 2| HA 24 U

ESR U

A dslioF (e st®E) Fx).

B 7 i
e EEEEE Yzl
8 A5, 7jel E Sol8) o A63, AZF o A7
SRl AR S A A8 3 B o | 9§
DRA BN B o] Au(exD) T |8 A37E, AARAE @
BoolA|(22e) 52 BT 5 /I Al 5 |2 B2
of 5 gl i As1Z, R HA
@ 4% AN, JE A AR Y A B 7| 5D
= 5ol -Tgmee, Aslz, ¥
-7jQl A o] W AR FA0] 5O o | & 9 ABFE ASIEE
Mol ol | R FOkE W ) B AYUA) 1A % W | HA A Au Be)e]
24| 89 HYY o ofs) 977 ANE B
018 oz Zysl= W A
(8 A23% 9 W Aaz, g ARe) A2 A| wel A Bue B
T W R A8 EY A AD A gt 9
- Wi AR, R A gH o] e e 2
7 R EE me] FOg WA A ot
(8 A2z, FUESUT A2 AT
-] AR el FuUESHEE 2 %
A2t SheA] o
(3 A29%, A 24 94 3 A4z, AARAEY
- A R R ol A WA Hawel o | o] 25 AR
SI% A giAjo] tek(19l 1479) A5 Roist|- s}, AgE He
£ o HE 9 o7], Y5} et
- AT AR Yol ¥ Te YAS /1% 2| o] xyE AU AR 8
PISh, Ak 3EE BESREA IR A vi, el 4n wey
-QHER WS 2y FAE Y U HES| W nek B A A4
£ of. 5
JHQl HE O - -
e |- A% AR E uigisg 93 95 o4 I
S | B AR A A AR A A o[ (4 As2z, V1S wE

BAslo] Q) AR $3 A% ©X 9
- ¥ ARE Jsks A9 JHd o
59 19 A8 R 92 Wz
QTS o 13] ol Fopd WA oy

_I(_)I_
A]
A]

Al

=
=

[0)

O ke

4ol 37
- A AR 1B 1S
o




IHQINHESH

Z

|
=4
10,
oL,

H HFA7E 94 AR ol a5 A
| = Brole Aser A2E H
=5 SheAl oF
18 B, HEHD, vlo]e PHE PH
& Folo] SAlSHAY, Ex A% viA
&sto] desiAdy, Agste B A
guzEe s I} HE AF
T FTot AR Al DF dzkEiAl
o) SEE HE oR
- I A FEE dHUS YT S A
A(DMZ) 2 Y7ol Agshe 35 U=3]
£3 A oR
bRt 71 A4, o1, By, vz 9 1] 5
of w3t dape] - R
* 109 7§ o] Ji]l BEE HAd 3%
715 FR)R A
-7l AR FHEA HE V15e Fa oY
o it % #Ejola, =t § BAUSA g
£ s Hat g #EsheA] o
N HE HFAY HE olg 7|5 Al I &
@M 7153t YeA o
- Hot 22 O(Hi)E AE AH0lE Ex 1Y
13] ol ddlolEste] 4l ez fAIskaL
VeA AR
- B SETle] Okt /bl 24] ofF
- Alsh- A T A AN BE A2 ALY BE
£ A 71 A w5 98 23k vk
q44d 9%
% 109 1§ ol Al AR 2R 71w
(33t FRRt s
Ash- A A Al AR AFE A2 AL WYy
9 ETE A% AY v o f
% 109 g olde] A FEE HRRt 7
(33t FRt S

1
ioj R _C,
o= do o I

oft - of S
il

o

m
2
fo

|

|
I,
in=y
'L

CH ABOE, A AR A2 B 8 2 2
(2] 22 7 BE e QY A37zc] g=
H o 24 29 Aol 23 il AR A2
e Astoior K 87 FH)

O] HE] Az =3

@M HE AT 9 B 7zt

@701 Fro A3A Algol wFt ARRHEE A
@R HE A= ol TR AREHT A)
®FE FA d-oF gl O YA o] o




12 709 QENE HS 2| M 2o U

ESR U

e HolgrEsY yEeay
& A
© Hejoks 7ol Aro] B2
DA Hae] nrlo] Btk A
©7A% A BE WA= Bt AL
@71l i Aje] ] wol Tk Al
A 302 Aol Te Ael Fmel o
A B A0 B AL
CHABIZ, 71R1 A w5 BR] AF)
o A32%, e AR mle] E2 9 )
(8 A7z, A Auel Az & A8, A< Fuel A
-7iQl Aol we) AT B me 2
- AB3AolA Al A AT Al WE 2A o |- Az o ATAE Al
Hu 240 £o] iR 9 EOE WS u B | R A3AolA AZ A
A7) A 8 uge] A ol ozt Bl 14
(8 A6z, AR g Ak BA et B w | (F A38x, AASAE =
o AT E3t o) o A8
DY B S 2 9 Aol uol Azl F|- ARGAE ATA A
o] Tt Al SoiE 2 A3x0A A
@7 Ame] 71&4 BA B A Ba| F A olgsl B 7H
ol mmol | A 8 A462, 94 Huof o
Mz |@geei 9Re 24 9 w9 3 A 24 5
@ A Aol Bt A 8 A53%, A4 el
G A Aol ogt AT A 5 A w | AT HA]
2A)o] Tt A1 AR AR e A
© SJe el BaAslo] meshy Y= A H| FAR AT AR
wol We] WY W7 £ =] B A | 2ol AT > AL
S} et o gt Al &8 wiak 5 |(NRTE A54R) BAL o
Q) A Agel A2 W) 5
(272, Y U= S0l WE Aol Auol |- 9 FA AHo] A
oA A% JarEe Ag A 4
A} e el o] 7]
=
8 A1Z, A Aol 1)) & W30z, AAGAE =
-R§ 717 AT, Y BARBES A9 A |2 W)
we 24) 94 F AR glol 97 A | (3 A53%, A4 e
Ql=A] ofxt Azt H7) 5
el el N I |
17| A A4 AT 85 5 24
w7], w71o] Bt Ak 7]

29 uws

A2 A54x) AAF o




7 HoguE s yzeel

gzel AFT ) 5

- R FA 7] o]

g 5oz HA e B
2

A, A% A 713 B0 el fH BR BT e 4dA

A A5H7] 915k QEA AFIES Rtk (QOHE) O] 1S5S AW

A Bl 2 4 A P Qan A4S Al AL
A, §7 A4 7180 A9 S AR BT e 2 Ale sep

344
|o
il

¢

i

= FRt F71A A 2ARE AARH. SollA e ?i%ﬁ}?‘i—%ol 3 Aol
T2 U8ol B Ut ddHo dHshA] ghor obfd 48]
gitt. 12z 3T 718 A AE FAVE AS BdS 4= 59
S17] 9l 71490 f4 A B ] A 2ARS AAlstoof gtk
A, 7R 7 FE Boo] tieh S283 A4S SR Ler17] s
= 3 As) ARIE Sz EEh Q) A FE A AEA
off tisf =iell A= o7 o efg= AlllZE WA o2 BhE g5l
Ae =diell ofn] 550 e A BiblolEE 2-83) Al = A
< FA5to] HH|o[H AR obdzh 74 A Ho ARle ARttt
A, A ARolM FA8AL e S S8 ARl JISA Al
AFolM o] - HH Ho 1S Adelste] AFdate] e Rt












ME

o A7)

-

L.

A 2ol A

Y

A

wjr
wr
T

o

—_—

)

)
ﬂAnO
o

DNA 7] A|ge] ZX

-

-

3h

4

=
=

A4
ot
g

2
=
R

o

WA, 7k
2018)

=)
g A 18R)E 77 =

)
H
=1

2

HE A2

]_

RN

i

[e)
o

o

M

A

]

|77t A A+

=
T

st 7]

5

A7+ HEHETE i

] %

&, Y o=z}

x

=
=3
L=
L

ol g
o)z

wjr



ol 4 =31 THE 714 9], 2014).
ol9} 7L olu] 9l 9 FHE A7) YA, = DNA €7 i
&AM (ABA: Sequencing) ARE A7) YA L= 71919 AASHER
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AHGenetics Home Reference, 2019). o233t 47k ¥719] v
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%
o=

O

N

H]-80] 2001 19 o4 201980 1000€87} ¢F == H-E
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9] Al HlolH= F43] FHE I Jlom(F714 <, 2004) 791 +4
AR 43 4] 9] shRet EE A A SHoA AlA Zh=o] A

AEe gEsk= b 94 7ol HaL ot

1) Alx(genome)oltate shH, 3 A HA d7] A=A T FEFTO] Ao et
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(a2 1-1] QiZt Als AlEY HIB
Cost per Human Genome
$100,000,000
$10,000,000
Moore’s Law
$1,000,000

$100,000

$10,000

National Human Genome
NIH Jftit

genome.gov/sequencingcosts

100/ S S SR (N SN [ S S N (N S S SN S S S S
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Z}&: National Human Genome Research Institute, DNA Sequencing Costs: Data.
Retrieved from
https://www.genome.gov/about-genomics/fact-sheets/DNA-Sequencing-Costs-
Data. 2019. 10. 23.
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Qbof| A5 2t Al = 23482 AAA, T 46719 FHAE 7HA AL A
THGenetics Home Reference, 2019). GMARE thofst gfst 542
THE EAE GAAE Aok et 24 S 7MY 23 585 9T
< 5}+= 229 DNA(Deoxyribonucleic acid; B2-A| 2] R A Ex}7}
S|AEo|ghs TS of Y X TS| Al e RE o]Fo|A 3
HGenetics Home Reference, 2019).

DNA+ ©]% WA +Z2(Double Helix)2] #{th(Backbone Chain)%}
3FeH4 f7](Nucleobase)= =™ @7]+= oFHd(A), FoPd(G), Al
EAO), gD Yl 7} 24 =& o]FojXIth. Q17+2] DNAE 309 49
Q712 FAEH, o] F 99%= BE ARHO|AA FL5IHGenetics
Home Reference, 2019)([19 2-1] Z=).

(32 2-1] DNA #&

Base pairs [ —

Adenine Thymine

— )

Guanine Cylosine

Sugar phosphate
backbone

Z}&: Genetics Home Reference. (2019). Help Me Understand Genetics.. p. 11.
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FAAE o]t Z2 DNAE /==t DNA 7i7}F =38 7oA 5=
Higt 7ol o]27|74R] vheFsitt. QI Al ZEAE] o6t Q17 2
TE~28F 5000789 RS 2L e Aoz F7ET ot DNAE

1% m]Rke] {22} Zpolof] o3 71?1 7t 2]F 9 Zfo|& Kol AW E4
e AHGE YA Dri(Genetics Home Reference, 2019).

HH §A AR QI AE W AMAIE F4d5k= DNA 971 A|E2]
BEE 9ulsts Ao R fEuTt TP H, A2RAA = QAN ER
B SYsAY AFT 24 A E-FH-HH 5 AA 8= E= °lEE
e 2o g%, 84, 944, DNA, RNARibonucleic Acid), T4
d 0 22 AFHES 74 }04 D2 7HR19] FAA E4of Bt A

Bk Holsta glow, wj= T9A AHH X FAH(GINA: Genetic
Information Non-discrimination Act of 2008), section 201.(4)°]
M 4 ZEE 7RIS f8%F AAF AR, sig 709l 71 89 &
AR AL BE, s 711 715 A eolA Y] dgt T Aol AT AR
o= ulstH FHA ABjAeF FAA A o] 52 EI]IT) ET
Q19 Aoyt yolo] et FH= EFFSHA] =tk HY(U.S.
Equal Employment Opprotunity Commission, 2019)& 2 24 $-g
o] Ty jol A et A2 0 & A|AISHL et

T x%x} BAR= N9 A RHEERE 8 FEE Y= BAUEA, 7

A AESHAY A2 skl Adsh, A7 55 fIste] sk= A
(r;g:g_% 2 ARR)E Q1S FAA e AN, Tl HalE 1}
o= oJaha] HARY] Bt FFoln, F-44F HAKGenetic testing)E &
HEE Fd s gel B HiAE 4 AL Q1] 74 Ak iy
7FsAdE Lotfe O =2 4L 4 UtHGenetics Home

Reference, 2019)1 A 9] 11 It
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46 MY RUHEE HS 2| MA 24 L M WA

EG oleid 934 AAE ek V1B SR A Aolet 5
o SeluelolE BARAREoR Pohs AM % ol 5 25
BABAR AelA] AmslA Ho] JTHrAE L, A49%). 2019

9 69 A4 HeEy 2YRAY Fuo|xo] FAEel gl Al
AZL AL 7| BB B R FYRAATY, 2019} F 17674019
o] % 9] 7| T 963, H]9Jg 7| T 80Folct.

A AEZF AU = EHA, 71 3R, G AEA, B4,
H|24g 53 2 EA(O]E9E, 2018)°2 Q5 -4 JHE=stHo 2=
Mzt 710l 159 A%, A7 wAIE ¥ & diHleteE & 4 AL
UhE St o 2= AR olsiEHAY &5 o] &E 4 U= 7 e A
Ao IFoME AEE 4 FHO| Bt A4 o] H| &gt Ao
B %3 QtHThe Australian Law Reform Commission, 2003).

EHA olgk O i)l HEoNE ThEA 94 Bt WA g 54
S Wi, 1% BAAT Ol B ojgh R A, A9 44 A
HE F55k= Ao] 7hset £ Tttt If AEA ol 14 HJE
7t 4n A9} 112 g EE A2 olulalnl, EdY VAL @
NR1e] EA AR AJHlol dis AAl UetiA He d3E 52 5 Us
E4Z Yuigttt. v go g w4 Aol H3HEA] gal #sho]
Hgto] et |28 AHEo] AL HdE o s 54 Dol

ojet 2 {H FHo| ol AFtE2 tht 22 2714] AshE 4
7] & Stot 11 sl f-AAF 9959 (Genetic Exceptionalism)®



H2% | HEo MKt HAF 47

o]= DNA7} 7i19] A%k A& 4= 2 & oy} L 7oA E 9
FE o] AR Aol tigt 7hsAdol e EE § w2 50 HE
HA Ho7l Hasity Hies gFolth oo E {HA xEF9
(Genetic Inclusivism)= 9l&olzhs A2 &3 Aok AolH #

4 29 &2 ¥4 29 o= 3 7R =R diE e gl o

Q9lo] EolHoz 98 glong S HRE Q19 A7, ola HHO
St QAR 71551 § &2 T o EYES Hov 1 Qitke YdAo]

tHThe Australian Law Reform Commission, 2003).
o AoA= 0|9} T2 271A] EA ] tfisf] =617 Ht= QoA
AFe 74 AEIF Ad EFE o2 o w2 §d JHO| &8 7}

S0 wet Ai)l F HE B0 s Hok WdsHA HESIAL g

I

=

ot B} G412 HAHMolecular Genetic Tests or Gene Tests)+~=

4 2dgS do7]= EAHo](Mutations)H Hol(Variations)S T+t

° H FAA E= B2 4ol DNAE &#45t= W

ot GAA 42 AAHChromosomal Genetic Tests)+= 374 &
o

o7l Tt A4 Kl FAA Q] Extra Copy)7t A=A

M ot
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FNA T 71 Zolo] DNAE E45l= W
k4 37424 HAKBiochemical Genetic
Tests)= 44 A3HS 9 07| DNA ¥3}E 5jotsly] 93t Ao = ohay
Aol F e BT FFZ Aok WHolthGenetics Home

Reference, 2019).
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[e] =
41 % Hiote] 5% §7 We ol 32, o} 24 A £

o]
LN = LSS
A A% 77 29, 23 HohA AL 5ol ATHERBE R, 2010;

b}

(B 2-1) R dA /Y

4 LH&
IR HAL -3 Sl FRAA JiEE /4 89 g3 52 A A
(Diagnostic test) 2 9ISk HAF
-2 &, "o EAoke A3 B e 34 EdRlolE
OIS% ZA Zolj7] 15k AAF
(Predictive test) - @A S flou §Ad A3Y TiEEo] Qe AlEelAIA As
9] Qlo] HE E9Ho] AR5 47| gt Ak
- A S glou EdHo] R HEE doslE /4% A
HOQIX} AAt ol By JFEE ERlIsk] {3k HA
(Carrier test) -7 AR 715E0] A= M ¥ B4 /A Aol o] &
2 Aol &3t AFolA Al
AlAor ME ZAL - Algotol| dfsf dH - HIHAE B0l AW diAF F3 )
(Newborn screening) | |52 &QI5l] Y3t AAF
A ZICh AL - A4l F Hote] §4 e T G4A ol AEES ERlsk] ¥
(Prenatal test) Sto] Al Fofl A= HAE
i o | HPE A E R ol BeIsh) sl A4
=1 remplantation | _ e o1x01 o1 SR
genetic diagnosis) BE obgel gl whort Aol 24
_ - A AN HHOE Sk HA
Ttsh S=AH HAL AW 78 QA Eoislo]= molstA| olor Wz Ko} U
(Forenstic test) “T=2o < ‘ITLX]' = L\_OIE' qu—l o}—Z]—C_— L‘o“——tq ]ﬁ“‘] o-’];q' “‘q'
o = A9, ARE 7H ABESHE 34 g9l

g AgHEEE 2010, pp. 853-854.; Genetics Home Reference, 2019, pp.195-196.
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HA FA B4 71E2 A 971 AE BEAHINGS: Next
Generation Sequencing), ZA® 7] ols d7] ALE &4H(CES:
Capilary Electrophoresis Sequencing), U|Al ¥i€(Microarray) 7]
&, 147 349(Gene Synthesis) 7]& 502 723 4= QITH(E 2-2)
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3k ¥l glo] o] I - HE E4
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7|& 4Rl vis) g w2 971 ¢lof ¥ 4 A

£ 5 A% €] 48 2] A, A4 9) A

o] F 71 FJHE &8ol= v B2 o] Y= A FAA(whole -
genome)E =A5t= A1EA 7€ 74 ZEE A sks 7]<ol W9
7reFs] A H A} g

ABARE tEfo] A8 B 140 A4S SRR AAY 714L
A S L SEgo] 7|42 Jujste, §4 JuE e
L e AAYE0] 1L il 5 FRECIA wdo|ee] Fuste] o)
e Hoha foluist AR £Ed Yo 5% AgtolL} okEo]
gt &S P A2 JuidthE 1 9, 2014, p. 15)(21F 2-2)
SES

(29 2-2] RUA 240 R4 8= A

o7t s /Fix} NEY
S B e

HE x|
+H 82 0 2URE AR
Xz, Hof, 2| (AZES)0])

A= 714 Q(2014), p. 15. W& 5 4F I8



M2y /Y YR KA M B

oA AFeigsol 94 JRE D& om0 T8y FaAle
ABA, NBY AR B, 90 AR 4, 91 R A, o= 28]
WS ARA Fe(Y 2-3] B2), ool ABA 7%, B4 Al
4 71%0] Basiel 947] AQ ARE adsl7] 918 chere] Al Hole)
Sol4 54 WE AT o]dr) de YRS s HHA ot
A} At} A A, A o, A7 Be) 5 29T 4 e
Zoltt.

(33 2-3) 710l A & 242 S5 U5 o2 N I

\ NEA \\ NEE I \ RPN N REEEY O SRS \
./ (Sequencing) ) B§H(Data )’ (Genomic /‘ (Combine /‘ (Personalized
y a 9/ 7 Integration) / Interpretaion) medical infor) Medicine)
.DNAZ stz | . e ZZe=2 CEAEEYIME || - A= HESH] || WY KEH 2Y
OB (A), EITHT)] | LSOl Al EE || HE2 2/0] a4 st M [ || HEE styoz
FOHA(G), AIEA || DNA QY| ML (elo| = HREEVIEQR ||&E
(C)E43 871 || HEE 20t Hx| FHNS) YHEo YT (| 2T Ay
s AE, GBS A
HH% %L-l _E_L:l‘ }II%I&EE %ck:::’ __|ch1 Il)-lq 710 o olfq mli
22 Bas

b A7149)(2014). p. 4.

=74 e 7120l de & yed & AL IF, A
ohet 2249 golet 237t v ke o B tefel 2
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42 =7t Hel 22t R Z2HE S35

osl ol A 7} 9ol A $HE T Q= A7t FAA LRAE 5
ol s AwEuA} ek F7h 9] Azt FRA ATE AR
DTC A¥]29} 429l AL glo] Kot 3408 tjefe] £4

5 7 4 Hlolgj7} 7]5to] Hojof f7 AR To] BA3HH T /|4
2 32547 4 Y Aol oz 1t A gt 7hskaAt at
WA §4 NS BEY Sele] R nRAERL T QIzh

A T2ZAE(HGP: The Human Genome Project)?} 9=2] 109t
Aw Z2AE, HH=9] FINNGEN ZZ2HE Fo| 9lor I oA+
THEAYY] el Hx A BE 5 A, A ERe] o
ALY AFAT F7HYH AFAAY EAE(KOBIC)S A HE
AT s 52 A|AH] ulg 2A19] ofr|ot Al T2 A E So] 9t}
o5 QI Ax ZEAEE #=9 IYHEAYNIH: National
Institute of Health)®} oYX F(DOE: Department of Energy) &
& 199095E 2005E7HA] 39A A Z2AE=R 7t FAAE +

3R 309 7 97) A BAE shEdte] A AR S WETA 37
& 220) ALolchAESATHRAE, 2010). ZFs, G, Y 5
67 1A & 187] 7120l Hofstel AL AL} 2ol YPAA

2003d°f &= = AFHACODOM, 2019).

I 105 Al Z2AELE g BARIL A AA T EofF 71
o] XolE Sl o, 3 AghE 71 109 B o] A AAE ST =
Aoz 3%t ZrAER 20129 AlAste] 20179 SEEI o] &
ZAE &= 37 FVTRAYZAH|A(NHS: National Health Service)
GAA) AE(Genomic Medicine Centers)2} 907} o]A}e] HofA &
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S9NA &5t =7t Hio| ¥ = ARQlo|th. A= 1771 tishE e 44 <l
AR 231} 271 FE HYoE FAH I AARALSFHEN A
(KBN: Korea Biobank Network)E &%stal QJItH(AHAEE =5
HAATY, 2017). FAE, A+t 7138 E0A Y= =W A8 A+4d
BEE 3L oE ot Algst] f1gt Ao R 7MY AR
ST BAAH(KOBIS: Korean Bioinformation System)& =5}
Ak ol FFck= RACE FTMIYATALPEAE(KOBIC:
Korean Bioinformaion Center)& ¥l oW #s7|&HHEAIH,
THSAAEE AATAAAYE, RAEXE, oAy, S5 56
7N B2 A ATAtY JEAEE 2G5t Ut =78 ATAHEE
AHEAAHL A7l HEAE APA7LAd ZEH(ARIS:
Advanced BioResource Information System), S HEAHER AH
AFA A BIA(BRIS: Bio Resource Informaion Service), 2735 =71y
= UFgHEFTH AA(CBD-CHM KOREA: Convention on
Biological Diversity-Clearing House Mechanism KOREA), &<
AR P YA LY A AEF(MBRIS: Marine Bio-Resource
Information System)2] FJHE AASto] HREA SFAHAE A|Fst
1 JoHETMIE AT AL T T Y EAIAH EHo]x], 2019. 11. 7. QI
3 2= [O8 2-4]9 ZHE7HE ATA S HA AR EH0]
Z], 2019. 11. 26. 1=).
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(08 2-4) FHSPXUSTYEAAY TXE

WEYH E3 Moige
HlolEfHo]~ 4 - Clo|EfHlo|~ HE
KIPO Prometheus

Collections

/Biobank Data Collection Transactions
/Biobank

KoDSv.1.7 Client
Bio Images Fast transfer of data

Auto Data Collection
s & Update System
WA ot pate 5
Natural Language KOBIS Web
earch Engine Service

Taxonomic -
Statistical System

O[] H|O[A
ZAm: Z7/PEATALEHEA|AE] EH0]x], KOBIS A]A&®l A7l Retrieved from
https://www.kobis.re.kr/go_document?page_name=system_introduction, 2019.
11. 26. Q1=

Validations

Relevant Results
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74l e, A A, A7, JAE ol T FR, L el PR A
o AHIZS AAF Ao ST} Qe el AuRA tEREoR 4
SH= gR(I3h ek R'e PehE AestelAlt oh Hrk ek 1
7 AR A AR FAR23E APt Jom, B gl
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2010, p. 3). HIS OECD9] HBGRDE ¥4 #4382 gloy slgd=E
o] goJgt T a3k P4 kLol

HBGRD+= QUAIAME23 1}t -84 At dlo| o] Aof gt Hgt
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