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A Genomic CRISPR locus

Maturation and interference Adaptation
; tracrRNA cas9 I

] lcasl. cas2 csn2 -
5 1 ] L J

€as operon CRISPR repeat-spacer array

B tracrRNA:crRNA co ion and Cas9 co plex formation

i/Rwasmu

pre-crRNA (precursor crRNA)

tracrRNA

[H RNA-guided cleavage of target DNA

R-loop

—_—
formation | cleavage

_@Wﬁ

Target DNA %ﬁiﬁr

= TJ2loll LIERSE e S pyogenezt= BHEIZ|0PF 7HK[= HM2-AY F2|AH A|AE(ype I-A CRSPR—Cas
system)

(A) F2|AL AAEIES OHET| ISt STXIS. tracrRNA(rans—activating crRNA)2}F cas @EHIE, CRISPR &7|
HIZ2o=2 0|20 U2

(B) Cas9 &A. tracrRNA, pre—crRNAZ} 285t & RNase 12 HTBHA AAEI0] DHESO{A,
(C) RNAS| QHHE HI0} Cas9 SA7F 2H DNAZE ZEEi= oty
=Xx{: Doudna, J. A, & Charpentier, E. (2014)

J d2E 5 32AY QALY TUCR S-MEBO ASS ZXH 4 U E. 32
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DNA(Plasmid DNA)Z Atelst
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AL UM E EE Hiol2A E= SZHADENAM Feist A2 L US.

RAMEROIM giEI2IoHs F2IATH SFRIZIY AABS 0I85t0] 2 DNAS RIS

17 QFHL “3Mtf SFXt 7t F=, ME22 AlsHE 7|He=Z ME2), AOSA 2 2013.12.30.
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71X 471 WEof, Q2 FEAE gite AS M2 USOT AMUezE

o o2l
=0 UAS

mARNER S2|An REXVIRIE REAFHEN S85k= 7|¥S

o124

B Cas9 Cas9 D10A nickase Cas9 H840A nickase

Double
Cas9 D10A nickase

dCas9 effector fusion

F1 (B) Cas9 45 OIZaHhA DNA gF 7H=EF HEGIALHR), & SF2 sgRNAS 0I&3HM & fIXI0IA HEY

oTT—l

g = QUS(01H)
(C) HEE Casd2 013510 DNAS T5] Af=2X| 41 EX X[ ZETt 510 DNAZS HIZHMsHE!
=x: Doudna, J. A, & Charpentier, E. (2014).

2. REXEY Jlzel 221H 2XIF

—

O 82X 2H7L WAshs 20 22

21_ Travis, J. (2015). pp.1456~1457.

22 AR EE, ‘& MEADY J LRERTR), FEX FIPSHIIENIZRAT CIRA Newsletter(23): 2015.10, p.12.
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1 2016F 28, HFEAE ZHAlA 38 AFAQ FHA| LIotZh AL ¢4

20|

rot

32

%
o

Al QAEATIUS 0183 SUHT YAS 58

24 HFEAS| &2l FS0| g @ A
20 wjoto] B @ 7ISE AAME, Hiole] 2B 2 0|8 @ Iz B tiote] AN, BHE, 02, ©

5t ARZ=, D AN HAFR=ESHoZ QIZHHoRe] MM 2 0|8 @ MAM=Z
A E=3 =1
O|LH2| QIZHHOF 72 0|8 50| RU2(Human Fertilisation and Embryology Act 1990 Schedule2 1(1

1
).



QlZtu{or REAEY 7= HEL dHel AA HES Sl 2 AIAE 2 aH|

Global Issue Paper 16 -20 -

SRS ZASH0]
Zhefore] LMIHS HTBORM S OIS BUXIRN A0 A0 Az

d3ES =O0|2A H[HFE: QA0 RE S7IME R0 7h H{OFS 7M. B

Es
1o
:I\j:
nx
M
or
0x
40
Rl
_l—g
=
>
N
or
rol
B
el
|0
Hu
1o
AT
ton
i
o
rob
e
=0}
rol
FO
o

0| EX(Derivation
of stem cells from human embryos: the development of human embryonic stem cell
cultures, characterisation of factors necessary for maintaining pluripotency and specific

differentiation towards transplantable tissues)]

2 Qlztdjore| REUAHEE J|&E AMEstd= OlRo el MFA= XIS7HA| QUZHH{OF7t

FEE 7Ie2 ASE2EZM 0|F FHEAZG Hiote|

M
0=
=
e
=0}
ron
N
ro
A
2
4
ujn
M
oT-

2l5k7| flgfol2tn g

1 32 AH FHXIIL AIE0] A¥E= nHFA, o Fof HAXIZRE FTXQ| 7|

olr
o

ZASH7| gt HOotR(Knock Out) 7|Ho 2 FZ|AL {FAXZLY7L O RNA 7t

Ix
=)

HOtE|HOLt, HFEASl H2to|MA Q|2 3|(Research Licence Committee)s F2|A

FURIIA7E REX HotR 7[H22M OE HYEL 5240 51 Y5t7| Wl
A

=

AEZIO| MOHHE Fa|AN S MRS 583572 &

1 S2Hjot7t Ot QIZHHHOE AMEMEZ 0|85H= Zo &M QI7tufotet ot
Otz S8 ZYEAM RHX A4=0| C2Ch= F, AZtHore] 2d2 2H SS9

R0 B2 220M XHo7F A7| mZol AZHiorE MdiMEE o LI US0| A



. QIztd{or REXPHT I 220 e Zt=o X HF

Y2 'RURKIE S LgA7ol et X oM Qzilote] RN HFS XY

O R LEoA QZtdjoto] REXIEY Jlss MEsts TRt HESIH =X E= S

0O 20166 4¢ 229 A= =stnsty|s - | H|o|MZ]2](Council for Science, Technology

and Innovation)2| LH& 25

1 WZER MXIE BES7|E -0l t0[45]9] o] MHRIMBRALS|(0I5 “TAE)E
QIZtol Hior RTXE Az BE 02t MI[g2 Hdste AS 7|28 etE5tG

\)
(@2}

Do
N

_ WLoCEE 2016.4.22. <http://www.yomiuri.co.jp/science/20160422—0YT1T50203.html)

2 Slofs U AN W MIIEWMS HIBHS tHAIS] 2T B0l 2t B AEECH 4910 YIXI0IA
BA| 72ROl Webls Oli-ilo|d Aol F|Elelot Bl FaixE

= =H1-oO
TEH

e5HE HE 2Xo=2 o ERF
| E5t 3|0 = LI, E3| 0] 3lol= EAleo| Zist Ol AlZAS M&F| Mu|y] Qs Sekat
571 - O|.=H|0|M3|o|(23]2)) Stofl ME=ALE7L MX|E. 23]9)= 3|, Zt MEXAEE MY HEE
Prloz & $xH(2016.6.30) MX|E MEXALEl= AXALE]- 1ty |&0(H|0[M EAM512215](2016.6~),
7 |2ABMERALS|(2014.12~), 1tS7|&20| |0 HMEZIMBZALS|(2011.8~), SQUAM TR2ZALS]
(2013.9~), HIIHEZALS|(2001.1~), MHRE|HEZALS|(2001.1V)7F 2F SUBLR NEF HER7
Bfi- 4 /R— 3 2 S0 0|XKhttp://www8.cao.go.jp/cstp/y EXE). E5| MURLZ|FEERAIS[= Al
ostol Z&H Yol thesty| s 21zt HloEE7 M=ol 2! ARZ0l| &st X|=lat E3HHoL, QlZHHote)
ZZoll ket XIZ! Sofl thal ZAL HAES AAIEL

o

o
[

me ro M



QIZtdot |EAHT 7|2 EHE At el Al HES Sl 2 AIAPE 3 IbH|

Global Issue Paper 16 -20 -

0

ol
MHl

R

A

I golg 4 oc

)

= Aol o

| X=0f HZEL|

= o
S —

(¢]
[ |

I.

=~
L

—

|I-I

5
HA

2| ALt

o

off ‘At

=
T'__

L0l

7| of

—

—

M

(o]

o7z AZ%|

Ko

ol
KO

ol
=10

(o))

1o
%0
ol

1o

=

o3

BN
<+
iofl
ol
=

0 UACt

e

5 E

Atg]

25t0f 0] &

=
=

.I

LAl

o
=)

2|

X7t HEE HiOLE g EfiLiof OlAste A2 SXIEt

Hest HE

O 20164 5

OH

o+

i%0

sto] 43

ol 71z

b “2004F s

0|5

oll

(2004 7€ 23

H0|X]|

=
=

tofl st

51
|o|Xt=

3

KoM SgE Ol 2lAL

o

4/ R—Y a3 vnE EHREYPIEREES

7+ 2004 7
¢hitp: //www8.ca0.go.jp/cstp/tyousakai/life/Imain.html) Zx

™A
7 -

bS
1

.l

ES

Y

BRI

—
=
(i}

ot

9

o olg
= FF=ZH0 XX

7 BAR NERF

2

of 4

b ESMIZ

17
[y

o

T=H9| QIZHio A

8l

™N

LolgomE () MAlExoz eimExozo| AY-0I8, @

(JojHiore] olB)2 &

oo
0%
Rl

1o

t 4 Qickm

ols
—_=

xhg- 018

= A



ok olie] Zt=o] A HE

A

HAHADL B

ok

=1

I8

2

-

S
=]

SIPS|
==

ot

5t

7|cHofl

gj
=<

EERCE

ol

s’ o

=3
o

HollA =EAel 7]

110

AH
S

HMZ ‘Hiote|

ol

Fard

Al

3

t

AUft= ®, @ |RTX

DXo|3 wAMol 2|AF T}

=1
=

A3

OMs @ IEQ 2

o me 2

F

S
]

= 0X7] 2ol 2 &

Sk
=]

g20f &

__A_.o

=l
OF
KIr
o
®r

<0
ol

22 A M

=0[ £5

9 x|

~
(=]

olm
wa

11
&3
<+

T

—

=] - o
Mgt A2 &2

AHEQl EffLiof Of

=}
=

Jles MEeh lztHot

FE Y

N

iod
)

Mo



[

QlZtu{or REAEY 7= HEL dHel AA HES Sl 2 AIAE 2 aH|

Global Issue Paper 16 -20 -

1 0= 2R F= QYK=Y XES X M= BRI 7| HSE A HEt HalHEEQ

Hu

1995 7|-27{ JHHEH(>HES(Dickey—Wicker Amendment)ofl 2|3t0, &IXo
A7 S et Qlztjote] MM Ee= QIZHHOIE mbulEls AT dehMe SIHd
2ol xI2E0| ZX|E(The Consolidated Appropriations Act 2012, PUBLIC LAW 112-
74—DEC.23.2011, 125 STAT.1112). Ctot. ZE7|MZHT0 thsiAM= 2009H 3 0|5

Il 1 XFEMZ0| ol 0

°
2}
ol
P
™
ol

022 xza& 0|82 ZXlotn UX= oLt ZEE AR (National Institutes of Health,

NIH)Q] X|Zl(Guidelines for Research Involving Recombinant or Synthetic Nucleic Acid

Molecules)z} O] AIZ9|FZOtM A (Food and Drug Administration, FDA)Q| 9|%4ZE &9l
A

EXIE Sdlf o} YAMEE Zefoto] RTUAAE TS #HS2

oln
o
1]
30

029 4%, Xt HAMZETH=Z) st F2[An | 7|eS 0/8% X
St A0l £01= Lzt 2016¥ 6¥ 21, HAIM(LIOF tHEt (the University of
Pennsylvania)?] |EYE AE{EOFR0(Edward Stadimauer) BIAL HTEIO] SME 8F,

o crdet ol Z2l 189 Xt UM THMZEE MF5tH F2la0 FHA
A

=
o
92 QUIEHS LYt ANAIY Mol 02 2ye

™
10

MO
40
rio
fon
sl
>
O
Py
D
O
@)
3
O
5
QO
i}
(W)
=
>
0
(@)
w
D
QO
3
o
>
(@}
<
w
(@)
2
O
(@)
3
3
D
D
°
0>
1o
i
Ofm
i
ook

29_ Ishii T., “Germline genome—editing research and its socioethical implications”, 7rends in Molecular

Medicine, Vol.21 No.8, 2015, p.477

_ O|=9f dio} & Aol A Hajof ChsiM= HRIR, Ja, “01=FQ| QUZHHOIE7IMZ A2l #H S

3, Bolgsl soltstmysielna, 2015 &



. QIztd{or REXPHT I 220 e Zt=o X HF

0| A= £ TtH(Sean Parker) M(gi) H0|AS(facebook) A0

ra
rin
2
o
2
>
-m
>

=)
=
i
rm
]
g
1>
0o
1>
e
i
I
i
i
ﬂ
Q'E
)
)

otH, 67bX] &+

—

51_ Nature, “First CRISPR clinical trial gets a green Ight from US panel.”, 2016.6.22..

32 GghRA, 2016.6.22. “T2|AL RTXTIY] UM FHAS - HHX|Z M 7HsH oL}

33_ Statement on NIH funding of research using gene—editing technologies in human embryos,
2015.4.29.

{https: //www.nih.gov/about—nih/who—we—are/nih—director/statements/statement—nin—funding—research
—using—gene—editing—technologies—human—embryos)

34 Hid, “QUXIX|ZE0 St 0= FREARC| A 02, "MHR2HMAT,, HMO# K25, 2015, 2H

(N



ol
=

=
=

Qzhifol SHXIHY J1&el BHEM sl RH UPS S 2 ALY 2 X
1 =222 1990H0| MA= HiOE S (Embryonenschutzgesetz)of Q!

Global Issue Paper 16 -20 -

5. 7|E X3

O

oln

34

| 5H9l X}

e SYoHAH ML, 0j+EHE ME

__OL
olo

o

<|
H]

O

372l EE0l M= o

=

Izl=

o

P

‘dEREY ez X

o o735t ZEAMoZ HAHGID US(Loi n° 94-654 du 29 juilet 1994 relative

__.Aﬂ
orJ

=2

au don et a lutlisation des éléments et produits du corps humain, a lassistance médicale
A la procréation et au diagnostic prénatal). 0] 37}X|

718 H0lEE 0]

Kd

K

ol
0
wr

A0504&ntNo...3)

7l&nt EA A

{www.stepi.re.kr: 8080/module/publishSubDown.jsp?categCd

|.

=

S

o=l

ol

of thall 7l=35

|
o




. QIztd{or REXPHT I 220 e Zt=o X HF

NgE Fotstn Ug. (3) 7IHHlolEHES 2 2otolM HA7E E8o=2 & 7|YHE
Me|o ot YRS Mstm U2’

1 MESIIHS 200430 JHEEHOLHLoi n° 2004-800 du 6 aoft 2004 relative a la
bioéthique) *" CIZtE{OLo] CHEH St HRE ZX|EcH=s YRS SX|=. Cfpt 20043
8 6Y H SlofM= ¢IZh OIS HACE ot Y7s HAXNo=Z ZX[ZX[Pt ZX[Q

olelwol U4, Hiot A= Ch29 xUS ZF RS mf 5EZEQ Jlsh oM

220114 ™ "H(loi n° 2011-814 du 7 juilet 2011 relative a la bioéthique)dl = 217t
HiOIE Y= st= 7o HAAN ZXE RXIED SAIM XIZ7HX| BAlSHK] LAUH

=
HIOIEZ7|MZ A7 X7t 2222 F7[E2n, AT 37t 222 I HEEX &

ol

UeLt 5 Aot s HAIEF41x) I Qo= 2011H JHFo M= Hiot Lo

2ot Hiot RTXE SoilM 2/F2 B FHAE OlAste EHMAXMY HiOhtransgenic

r

Y

embryo) ¥ MZ CHE |RHXY

njo

Zt= MZ2 ZZIE 7|02} HiOHChimeras embryo)2)

36_ BRI L, S5 NENZI51) 5 Aean il SR 5 11 OB & el 2B 3 2 dii#(2013.3)
3720044 DA MER2|HO| YA LIE JHol| CHeiM= S7(3, “ZEA MHR2HMA o 25 37
(1) dHER2/0] 25t HE(2004.8.6. HE X2004-8005), MIE2|HHMAT M2@ K25, 2008 &1



QIZtdot |EAHT 7|2 EHE At el Al HES Sl 2 AIAPE 3 IbH|

Global Issue Paper 16 -20 -

(X40x)

HO
X
=

d

0l

J1
6

fo
o

30
=0

wa
<r

-
1o

Oxx

FH, 20&(4)01 M

5

X|& 5(Prohibition of Human Cloning Act, 2002)0 2|

00

i

Off Al

B

=y

L2 M gofe

5

Hjor £ ‘FX|jot 2

7
—

t

(¢]
[

ol
ol

Ui

9|2 HHOtM|Z

e

= Mol

stof T

(1ol 9

HIHOFH 2 A 7H ™™ s(Prohibiion of Human

o|z
L)

gl
=<

Cloning for Reproduction and the Regulaton of Human Embryo Research Amendment

to Fxtet SRt £

o|z
[

(a) =Xz o449 AN

yul

5

Act, 2006) 13X0f 2

OIAM el

=
=



FEAEY A AT o] 479 M v

O @0

2 dgjofel TME 2 HjOFAHTEH s(Act on Research on Embryos in Vitro, 2003)2 X|2A

fote Q=X ALE e Hiot MY, HMMZ

O AEZ|0}

1 QAEZ|ote To|gE

1992, 2004)2 917t AAIMI I 0f

38_ Guido Pennings, “New Belgian Law on Research on Human Embryos: Trust in Progress Through
Medical Science”, Journal of Assisted Reproduction and Genetics, Vol.20, No.8, August 2003, p.343

39_ Law of 11 May 2003 on research into in vitro embryos Art 5.4 research or treatments of eugenic

nature that

is

to say,

focusd on the selection or

characteristics of the human species

amplification of non—pathological

genetic



QlZHu{or REXIEY 7= HIEL el X HE

Global Issue Paper 16 -20 -

on
6. MY

2 Sof 2 AR U

NSt THAIA ZHO{H{OIS Saf QIZteiotE (M=o 4
EE AREHMo=o| HoMMAHMYE st UoH, 7=
S]E RIS WEOILt Jt0|E2Ig Saf AT Jts7|ZHe
ANM SN O|HMMK|Z HEtstn US. FE, U=, WIlof,

TE 2HOZ HjotS YN5E W 585D
HjOFAY A0 MBtEIEatE, M4 E= ZHA M QMAFRICH
225 ARE U2 Zuto|M B P29l &9 stof tsE

O QIZHfOL RTRRXZOl et A HAAM HEES IVts EHE =2 JM0IEZRIS
Sdil 0IE wAst2 U0, m7taict si&sts 32 Hel, ©A, g4 S2 ol
A=, &7, =2, =LA 52 AZHotof tiet X|2H &8, 4F FXl, Yo e
42 S0l oot A7t SI8E + e 2E EOoFL, SXl=ls g7 tieiMe HuX
AMEHA TSt UAS. T olol Mm 2, oo M| 2 BiorHTE of olof HEE

O HHzE REAEEY AT MHe &= oM, o2t O XX 0180 teiMe R
=7tM 01 EXlst UF. A7= SISEX REXIL BYE Hiot 22 FX|==
ItzE 4B, TYA o|AZY, YIS S0| Y

40_ Ishii T., “Germline genome—editing research and its socioethical implications”,

Trends in Molecular

Medicine, vol.21 No.8, 2015, p.477

41_ IsasiR,, Kleiderman E., Knoppers B.M.,

p.337

“Editing policy to fit genome?”, Science, Vol.351, 2016.1.22,

42_ IsasiR, Kleiderman E., Knoppers B.M. (2016), p.337



. QIztd{or REXPHT I 220 e Zt=o X HF

Joolol =klet Hiet Z0f, 2016E 58 YE YHRIHZZAIR= AZHHIOF RHEAFEE 7|

420148 A2 AFZIQ ot2|7|(Araki)2t O[AO|(shi)7t FHXHHE 7|&& 0|88 27ty

Otof thet #EXIX|Zet HHHGIH MA F2 39H=S ZAkeh Zat, 2974=0f

7t0|E2}Ql

=
= 52 J0|SaIS Sa BB et £Z02 FHEEL U0 US st %

1= ne
|o
Hu
=
0
H1
A
j2a]
m
k1
20
o
kl
ook
"~

JosF, AT, Eatd, Lt ZEA =Y 0jAZtA, HEEE, J2[1 = SHAME

HHOMZE Zatoh MAIAE MzZol gt RMA S SXIst 0/

HT
Mo
o
i
B
k=]
-
o
0ol
ol
o
o
ikl
rok
=1
>
o
rQ
H']
M
=2
HT
o2t
=
N
e
SN
|0
Hu
HT

43 Araki M., Ishii T., “International regulatory landscape and integration of corrective genome
in vitro fertilization”, Reproaductive Biology and Endocrinology, Vol.12 Issue 108, 2014, p.8

44 _lsasiR,, leiderman E., Knoppers B.M., (2016), p.337

editing into



Zhiol QEAIHE 7ol SHIEL el FH HYS o 2 AAE L B

[

ro

Global Issue Paper 16 -20 -

2ot o Ml A 238

dl

[ Ban (legisiation)
Ban (guidelines)

[ Restrictive

- Ambiguous f

D =S RARBINUCH, 2571=2 ol SsiM SXlohs =7HE), 4= Zlol=2felof Sl SXisk=
H7HE2 E3), =2 #AZE 258 ITHSM), 1= S22 M #HIS ok =i Ao]
gl= =7E2 ZAUYUMN Mel=Us

=X ArakiM,, Ishii T. (2014)

2l



V. U QIzHo} QEAIXR A IS HY U BT Yuutw|

IV. 3 dzhior 9HRIX|E 23 M HY Y YT YHIA

1. =z QZHlof REXX|E HH X g

0 MBS HARKHH20ZE~H35%)0 Hjo SO MAMm Ao E XS T3 e,
UM 2 E2 VM ExMATVIs HRE Zelste S35 =HM9| Hjotddol JhsE

SEOIX[T, FE[L2toME HF=SH Hiotddol =XIE

1 4ER2Y2 HM50Z0M Hioto tHet RTXHAME Mot U0, HM4a7Z0M HiOLOf
et RUAXZE X6t US. WEES =7toMet 20| AZHHHoF FHAIX|Z XHHIE

Aot Aen, ot ol2iet YE=2 XIFol ofHzt Zet AHeEHel "EM Z|=stn /U

15 TMSSIENE SO BRL A TR M3Z MRS “9XuE, o SHNHGZES 1 o 4Y
2 QIEBILE AiZist Moje ZRiUoTl= Mol KRS SISt HT(WER), “SAY 018 JHss X2
Ol giLt, RIAXIZHIL BIf OIS 7Ksst CIZ XZEnt HlTSH0) OHXA - RENO| HUSHY JHME
AL (RI2HR7) E= “H1E WEOZO| WS NSt XIZH S TIEH AZCIMZORIAMHO| Ko
WolLt XIBE YI5l01 TRSIHD QUK F(ABOIMEOIMYC] AINR)S MeKoz ST
22 A7ioz B Cioh S A MB3Z M3l olstol MAMES| SEA Ha So| futsl= S RalN
SRt 22El= BNl REXXSHE 57151 o US



QIZtdot |EAHT 7|2 EHE At el Al HES Sl 2 AIAPE 3 IbH|

Global Issue Paper 16 -20 -

110

i

x| =

&4

OF

X

2|g2 Hjotol chet

ol
=14
=<0

H

4 =LY

H|o|Z

L
-

=70l M

ol
=

o+

olo
0%
o

110

o

ol
pal

Fard

=N

IR 46

$1
ol
Pk
rY)

E

AXO L
TES X

2HE A

FHRR| = 2

H{ O}

| izt

]

4 2l=9 At Huws = uf, 2Lt

5l
0l

o

NN

FAFHE =

t

<]
—

ol

4 J2{Lf QIZHHHOf

£ Aol =

ta 0

1o

IAE MIZoil Chet

A

7t

mju

2| ol Hiof

o
us

HE X7 AZHorE o

=2
=

UM Q=9 Yy

4 g,

gatof

HolzH ALE WX

! X29 318 OF,

=1

o1

o
—

IH

oln

7, 47~50H

F

S
S

Rxl=e| A

o} SRK

|7
[y

5t 0

0o



IV. U QAZHHo} |TXX|E A FH|Q WY U FF A™atx|

=
f=)
40
2
A
r&
oA
10
N
or
0x
=l
N
>

a2y AT T2AT REAIS 018F ol
SHE|T TR0 Cfet =0l

E40 ZB0IM KR TEol 2% 2H, 7 12D 04 MU XIE Zapt M
E0] LME 4 s BESO| HAS 2|, oY BIS HSY 4 s WHUBY

e = ZIe sHEE Sof it =27 HiEn e H: g2 YoM

_ 0|2} 2SI, LanderES., “Brave New Genome” , New England Journal of Medicine, Vol.373 No.1,
2015, p.B6; EvittaN.H., MascharakaS., & AltmanaR.B., “Human Germline CRISPR—CAS Modification:
Toward a Regulatory Framework”, The American Journal of Bioethics, Vol.12 Issuel2, 2015, p.26 Zt

BE



QlZtu{or REAEY 7= HEL dHel AA HES Sl 2 AIAE 2 aH|

Global Issue Paper 16 -20 -

V. uen

4 X 2015 108 2St7|=S AR R LRl 15688 S YLz RTAIIY 7

>
H
i

MEXAZE MAIE olof mEH “QTAILY Jz0| AZtofA M7/ HESE
|-h

70%0] EHen, “HEx|zo st Y7 0|1 “FHASHA RHUANE HE + UCH”
e

=
He"E M Jle2 X=7t o2 ozt ZYe 2”2 Heosto{of

rot
m

o Zehionol MB35t XFHR RMEES Xzdhe A2 ks olts SH

»
a1
N
=2
2
o

A8_ DIEZIER, "2015HE 72T ZuKel) —|RTAUIR] 718, eI8Xls 71& —(2016.1.7), 53H



o2t
bl
Ho
re

S -3 (2015), “0l=2] AZHHOIE7IMZ M7 A S, st (M 163 M13),
Soltistn WA
Ol &= atstE (2016), 2015HE 7|2FEHHIE KON - A 7|2, AEXs 7I1& -
S - F3HAl (2016), “RMAFHEE 7|22 LH0l| tHSst QIZHHOL FHAIXIZ | Y, &
HE2(M178 M13) st=24H R8s
51 (2015), “RMAIX|ZAT0 CHSt 0= S EEHEY 74 12", H4ES2/™HHAL(HH
M23), O|to{Xxtchetw MHO|ZHATA
S7|9 (2008), “TZA MHEF|HA A 25 A1) MHR2(0 245 HE(2004.8.6. HE |
2004-8002), MY F2|ZgMAZ(M2H HM2=), O|sto{xtchety HHO|ZHATA
(=2
Araki M., IshiiT. (2014), “International regulatory landscape and integration of corrective
Reproductive Biology and Endocrinology,

genome editing into in vitro fertilization
12(108)
The new frontier of genome engineering with

Doudna, J. A., & Charpentier, E. (2014)

CRISPR—Cas9”. Science(346)
Genome-scale engineering for systems and synthetic

Esvelt, K. M., & Wang, H. H. (2013).
biology”. Molecular systems biology, 9(1)



QIZtdot |EAHT 7|2 EHE At el Al HES Sl 2 AIAPE 3 IbH|

Global Issue Paper 16 -20 -

Evitta N.H., Mascharaka S., & Altmana R.B. (2015). “Human Germline CRISPR — CAS Modifi—

cation: Toward a Regulatory Framework”. The American Journal of Bioethics. .12(12)

Guido Pennings (2003), “New Belgian Law on Research on Human Embryos: Trust in
Progress Through Medical Science”, Journal of Assisted Reproduction and

Genetics, 20(8)

Hinxton group (2015), “Statement on Genome Editing Technologies and Human Germline

Genetic Modification” <http://www.hinxtongroup.org/hinxton2015_statement.pdf)

Huang J., Liang P., & Xu Y. (2015). “CRISPR/Cas9—mediated gene editing in human tripro—

nuclear zygotes”. Protein Cell. 6

International Summit on Human Gene Editing (2015.12.3), “On Human Gene Editing:
International Summit Statement”
(http://www8.nationalacademies.org/onpinews/newsitem.aspx?RecordID

=12032015a)

Ishii T. (2015). “Germline genome—editing research and its socioethical implications”. 7rends

in Molecular Medicine, 21(8)
IsasiR,, Kleiderman E., Knoppers B.M. (2016). “Editing policy to fit genome?”, Science(351)
Lander E.S. (2015). “Brave New Genome”, New England Journal of Medicine, 373(1)
Lanphier E., Urnov F., & Haecker S.E. (2015.3). “Don’t edit the human germ line”, Nature(519)

Travis, J. (2015.12). Making the cut. Science (350)

REXEH. (2015.10) ‘& FEAD T J LAREEER), ZEAFPSHME T CIRA News—
letter (23)



o2t
bl
Ho
re

BHRESH. (2016.1) “b MEADY J LIRE(RIR), REKRFPSHEREIUIFFF CiRA News—
letter (24)

& § FHERAIIMA 20t (2013.3), HHECH T 24 GREICR I EHNEOR KL KO
|z 3 RERESE

diEEART BEEXE (2015.6) “4IEMIBRY / AMREIC & BB LFEREDELLTE | Tt

BROLHORART

=y
Nature(2016.6.22) "First CRISPR clinical trial gets a green Ight from US panel.”

Statement on NIH funding of research using gene—editing technologies in human embryos,
2015.4.29.
(https://www.nih.gov/about—nih/who—we—are/nih—director/statements/state—

ment—nih—funding—research—using—gene—editing—technologies—human—embryos)

“The introduction or alteration of genetic material within a cell or organism with the intention
of curing or treating a disease.”

(http://www.asgct.org/general-public/educational-resources/terminology#G)

RHER, “BMM |FHX VIR F=, MER2 AsHE JEHoE M2, A0|HA 2,
2013.12.30.{http://scienceon.hani.co.kr/142544)
e[y MATY, “MHDST S0t HA A"

{www stepi.re.kr:8080/module/publishSubDown.jsp?categCd=A0504&ntNo...3)



T 7129 EHEL el A HEgS Sl 2 AIAPE 3 abH|

Zhufot SRt

cI)_I —
Global Issue Paper 16 - 20 -
BAE (ST MBHAE 7+ 2(USGCT). (2015.8) “AD 4 / LIREICOLWT O BXOELEFHIEHE

O] X]

Dfol
=]

HES Foxtz =HO|X]

B b OREFHO MR
SRR A /R—Va v RE

LAY
JIVeA

BA NEF
(http://www8.cao.go.jp/cstp/)
NEFT MARTHRM -1 /R—Y 3,08 4oRIEYMN
(http://www8.cao.go.jp/cstp/tyousakai/life/Imain.html)

BA

PioCE 2016.4.22.
(http://www.yomiuri.co.jp/science/20160422—-0YT1T50203.html)






olzhiot QHEXIHE 7|2 SHED el FH HYS Sef 2 AIAE U D

Global Issue Paper 16 -20 -

42



