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1. BETFHBXBROR AEIN

1—1. BEFRESEIFZFA LIZEB IR & 20

1—1—1. 1ZL®IC

IR TIBEE E T, BIEFEATErOEAL, BEICEET 2EETOMTE. MrTHZ L
THEZITHOZETHY, BB TOERICHKOEBDORANIGEN B TE 5, BIET
RIEOMEIZIT, BB T2 ESEENCEE TS in vivo BEETIAF. B L 72kka
BB TEZEALKNICRET ex vivo B TIHRED 2 E NS D, B THBRI VALV AE
EHAN (in vivo) IZEET DU A AEE (BEERED AL 2AEE) b#EETIRRO—
HThsd, BotrEUATHEODICEADROEH T ANLVART Z—RNEIZHNOR, Hx
H =y FOMICEBIEBEOER R EICIR U T UAINVART X —NERB I N TE T,
1990 A4 5 A Tl s FIRE OB RMIENITHOIL TRV, 2020 4 6 HEFA T 14 S H

(£ 1I-1-1 Z2R)DPERINTWDER, 20550 8 MHIE 2016 FFELIBED 5 FER THER I

TWn5!,
#1-1-1 Bz THEROBEIRELA
B R B 5 ARE-F
(INN* / —fig4)
1 Gendicine Shenzhen SiBiono Shenzhen SiBiono fi[E -2003
Gene Tech (H[EE1) Gene Tech
2 Oncorine H101 Shanghigh Sunway AVITHI=FIMILKY | FE-2005
Biotech (R [E L) VISV RAIRKRARY
HE
3 Rexin-G Epeius =%t HP FASH J4)ET-
Biotechnologies (A!') 7+ 2007
IW=FHHF<)/)
4 Neovasculgen Human Stem Cells OS7ORMNAATS | B F7-2011
Institute (AL 7) /oo —f% 924 F -
2013

5 Glybera UniQure FTIUEDAYFr— B - 2012
(alimogene (FF2F FLATILE UniQure HYBA S (BR5E#T)
tiparvovec) Ls)

6 Imlygic Amgen (7 AYHhAH)I+IL Amgen Europe B.V 1Y *XE-2015
(talimogene Z7 M) 5. BioVex (AL T+ EX M -2015
laherparepvec) IW=T)IZ&->THHES

.2011 Z(Z Amgen [Z
Lo TEREI T,
BioVex Inc.(Thousand
Oaks, California) AV&!
& .
7 Strimvelis GlaxoSmithKline BAF (X San Raffaele EX M -2016

(AFYyR-OvFkY) Telethon Institute for
Gene Therapy (/417
SS/0RETIL—T)
MolMed S.p.A(A4 X7

! Bull. Natl Inst. Health Sci., 138, 5-15 (2020)




ECRLE R 55 1 3% B 5 AFE-F
(INN* / —fig4)
S5/)L GSK LEELT
& MBI
8 Zalmoxis MolMed (12 T735/) 2020 % 3 A AGC(H B -2016
R)H E IR (B
(BRFEHT)

9 Kymliah / ¥ LYJ7 | Novartis( R4 R-/\—+ BHFE & K University of KXE-2017
(tisagenlecleucel L) Pennsylvania @ Carl Fr i -2018
/ June B/ /INILTAR BA-2019
FHFULYIILA— #HIZS1EV R,

L)

10 Yescarta Kite Pharma(#1) 74 J)L= | Kite Pharma FA&. k¥ | KE 2017
(axicabtagene TS 2EZAN) YPZR-H AT XDOF | BRI -2018
ciloleucel) =t

11 Luxturna Novartis (Rf R =/\—F Spark Therapeutic [T | KE-2017
(voretigene JLU)/ SparkTherapeutics -7k -5-02al | Bk -2018
neparvovec) (FA4ZTIITAT R 2019 FE RSN, B

ILRZ=7F) L aF &, Novartis &
FAE R

12 370z HIO=% 7Y xX(H BMEIET7IOTR HA-2019
(beperminogene x) (FHEARRST)
perplasmid /

RRIVE/IFY RV
TS5 AER)

13 Zolgensma / V' IL Novartis KXE AveXis A BFE XE-2019
TR (RARIN—F L) B4 -2020
(onasemnogene
abeparvovec /

*TrteL/ 50 7
NN RRY

14 | Zynteglo bluebird bio bluebird bio HYFA%E BR M - 2019
(betibeglogene (RYFa—tyyMsrrJ (& B
autotemcel) 1)y)

INFEFTIHEHENTZTANARI Z—L LT, VERTUANLA, LUVTFTUALINVA T
TIIANALT T JEETANVA (AAV) RERBD, ZNENTANVAIZLDEIERO
BB REUE R ORI TR 2 AL B 2 b, ZOREHICO VTGS D A
b, Flr. TANARZ Z—% W= in vivo Bin FIREETIE, VAN ARY Z—hH
BERERNICEET SO, A LE YA NLARYT X — | THREERI~DEEH SN 2 L7 5,
ZDIH, BETANANT Z =X, BABGREN GE—fEMN%) Zdizy, £ofE
HIZH o> TEINENTIEOHEI TIZH 5D, ex vivo BIa FHFIETIX, REELIZEET
ML Z T A NVANEFE LR WG EIZIE I NI T HEFROKRBIIARETH D,

TERBE SN TELALRXZ LT —EBE2H WD B REBMIL. Wk & I IRENH
TRBIEFEMNINT S22 & THRBZBET LD L, BEDEIGFOMEEZ KbV,
FROFRE RS> TWABBGFREXZEE LV T2 ENAEICR-TZ-0, BBOEE
TR L 2R D ATREMEN TTE 22 (R 1-1-2 M) . HRIZ, 2012 vy VR T o
T, ¥ R FonsE L7 [CRISPR/Cas9)] #HWoBE FmEHINIL, EXkOBETWE

2 https://www. jsrm. jp/cms/uploads/2020/03/2f380ab5b659e6a3el16cf232afff2al. pdf



DFETHD TZFN] 0 TTALEN] EHXRTEBETHY . HARXRS THV EHALZMT
b 5718, AT CRISPR/Cas9 & {# o 72 Bis BT 22 BAFE A LA - 77,

£ 1-1-2 B FIHRICEBT 20EkE & B FmEN I & o

HEDBETFAER

BETFREEWZAVEERTFA

SEELF DB, #5T

(RBEEBEFEEREEBEFIHLRE)

EMNEEFDIEE. /vIT 9 /042

BEEEEGFEEELLGN

EREEGTEBETS

b\ S 1&E 1 F O 48 A BB L 0D ) 1 13 R 2

(BRAIEDTTREED H D)

BRELE T O A BRI E F

o\ 3 3& = F D F IR O il 10 (3 R

BEEGETFORRE G

1—1—2. Bla1iHKE

clinicaltrials. gov 2B INT-HKRBRIE®R T — X X=Xk b L&, @Ex T REH
Wa2FH Lz BiaFIR#EIFZE1%, 2016 4E12 CRISPR/Cas9 & MW 72K RER « 15BN 5
ZETRIBIZHEML TWD, ex vivo B FHRIETIHE, EEMRICEREFZEAT LI
FaRL—=vaEREDTANART X —F R VEANEREZSEHEIRLTEY ., Ko+
THBAR e LS Mo T SO Mo Z e a2l L) 2 TRETE 57
W, in vivo Bin FIFE LV ZERIBEE S L TEMIZMNA> TN D,
2017 H=LIRED clinicaltrials. gov 28k SN @ s i EN 2 AW - BE R BRIE 5 %2

RLTE (F1-1-38]) |

3 https://clinicaltrials. gov/



# 1-1-3 clinicaltrials. gov 28k & AL72 B n B Bl 2 O 7o R AR RUBR
28 SRER XHLT ErREGETFEHR
& —t
2017 | &AM B84t EMm | TALEN | TL5bO ex vivo, LYFA)L | PD-1 R CD52 /979
& RL—23 | ARU TALEN Z4vLfz | b
Y (mRNA) | /9O FIRZ&>TE
EESNB CAR ZE#S
CD123-CAR 1&8f T ##
e
2017 | SFERMERMEME | TALEN | TLobO ex vivo, LYFO AL PD-1 R CD52 /O 7Ty
e e fE S RL—>a | ARV TALEN Z/4L1= | b
Y (mRNA) | /Y97 IRZ&koTE
EIh? CAREHS
CD123-CAR {&8f T #
fia
2017 | B #ife B MR Cas9 ILskno ex vivo, CD19-CAR [ | BTCRa@.TCRA. 8-23
RL—o3 | LUFI9AMIILARECas9 | OS5 OEY (B2M) /y9 7
> (mRNA) | /Y9 79k B2M R ok
TCRIZK->T&EESN
f~-CAR T T #ifazk
EL.A=ZN—HLT
MR EIER
2017 HIV Cas9 - ex vivo CCR5 /w9 7k
W% CD34 *EMm st
fia
2018 | B-YS5t37 ZFN ILSkO ex vivo B #fa) > /N [E/ B MR
RL—a | RESIh-EMEME | 11ABCLITA) DFRFERT
>~ (mRNA) DN —FEWIRT D
2018 | HIV ZFN ILHkA ex vivo, ZFN #frLf= | CCR5 /w& 7k
RL—<3 | CCR5 M&R %k . CD4
> (mRNA) | CAR Z&EDEM.
CXCR4 MHBDZEL
FHOWET MR
2018 | SR FMEKE M | ZFN ILokm ex vivo B #fa) >/ [E/ B MR
RL—2a | HESNEMEBMME | 11ABCLITA)ZHIRT S
> (mRNA)
2018 | B-HS5&=7 Cas9 ILsbkno ex vivo TRZESNT=E | BCLITABIBEFA~DFHEFK
RL—oa | e IUNY—DOIE
> (mRNA)
2018 | K MEKA M | Cas9 IL4kO ex vivo THRZEINT=E | BCLITABIEZF~DFKRFE
RL—a | mMEME IVNH—DOHIE
> (mRNA)

* Biosci Rep (2020) 40

(4):

BSR20200127. https://doi.org/10. 1042/BSR20200127




BHEEGFENR

2018 | BMY® Cas9 - ex vivo Cas9 #4rL7=CD19 &
CD19 & CD20 X% CD20 X (% CD19 &
CD19 & CD22 ~M CD22CAR-T #iRa D 1EHL
CART #fifa
2018 | EnFEM BB LK | CasH - ex vivo YAbAALFEE SH2 54V
NA WESNEZZEY | /AV&(CISH)/vo T+
AS:
WEINI-EEEE)
AS:
2018 | AYEYUBME | Cas9 - ex vivo PD-1 RU TCR /w9 79k
&7 iE % PD-1 XU TCR /v¥
ToRhEMENT=
CART #fifa
2018 | T #iREEMIES | Cas9 - ex vivo, H24—4F | CD7 CART #ifaIZHI+5
AT EHST=HD CD7 /y9 7k
CD7CART #fifa
2018 | B-HYS5EZ7 Cas9 - ex vivo T AESFOIYoHYITazyk
WESN-EMmMEME | B FOJUVELRFOIEE
2018 | AVEYVIGHE Cas9 - ex vivo, PD-1 /v%97 [ PD-1/v9 79k
B iE 5 DREHESIAYEY VIR
[ CART #iRa
2019 | L—/N—% X | Cas9 AAV in vivo CEP290 MEIRNMR TS A
ENE U ERBL DR E
2019 | 24 EHMAM | TALEN [ LSO | exvivo. LYFIAJL | PD-1 RU CD52 /Y977
] RL—a | AR TALEN #4rL7= | +
Y (mRNA) | /YO F7ORMZI&-TiE
E3INB CARZEH#S
CD123-CAR {&ff T ##
il
2019 | 2HRMBHE TALEN | TL4kO ex vivo, CS-1-CAR [ | PD-1 R CD52 /w4 7F7 ™
RL—a | LYFI9MILRE [
> (mRNA) | TALEN Z/LTf=/v¥
TIkzkoTEZESA
1=CAR T T #ifa
2019 | CD22 *B#if8 | TALEN | xTL4knO ex vivo PD-1 R CD52 /O 7T
B2 NFE _RL—<3 | CD22-CARIELVFo |+
4 B M fm > (mRNA) | €1JLRE TALEN 1L

/997 9kZ&oT
EEINI=CARTT
MiaERE




BHEEGFENR

2019 | #4514 B #kE Cas9 IL&ko ex vivo CD19 [ZEITHNT= T #ika
EMES HRL—3a | CDI9EREELET D ERR

> (mRNA) | Hifla REEE

2019 AMOD B Cas9 IL&ko ex vivo HPK1 DEEL
BELES RL—<3 | D19-CAR LV Fro4

> (mRNA) | JLREHPKT @ Cas9 /
WHOT IR L TiEFE
Ehi=CARTT fifa%

WE
2019 | EFEM BB LK | CasH - ex vivo, BB ZEYY | YA ALV FEE SH2 2
NA INERDHE INDE (CISH) /wHO T Ik

1—1—2—1. Ex vivo &5 FimE LW
Ex vivo BEFIBBEHIIED KEm3I1E,. BDAEH =47 hE L2 CAR-TEELE~E T o v
JE (B-P 787 LERRRMERIE) Z2H0LIcfThbiuTng

[CAR-T #&ik]

CAR-T Mifafikix, BEDLOEI LI THI (ex vivo)ICU ANV ART X — %> THER
FREZITV, DAMRmEOHUR A2 ff BAICERHE T 5 ¥ 2 ZHURZ A (CAR) ZRBLE
B BT, BOBEFOERNICRET I & T, B OREHEIES T TIXRER/ICHERIED Z &N
HLUWEIRMEO R AR T HIRIIETH D,

BUTE Emﬂf%ménfwé(mvr%& XLV T)] (AR I NLT 4R
2017 AR, BAIL 2019 KGR | M’:f:xjwwu (kFXVT K-
2017 AEKER, HARIL 2021 4KFR) . [Tecartus] ® CKXVT R« A o X224
2020 HFKFR . HAREFIRARE) . 7 LF¥ ¥ (lisocel KXkEA) | (kK Juno
Therapeutics, K Celgene (7 U ARV A ¥ —X RT AT DFE4E) 12021 KGR,
AAIE 2021 &3R5 4 METHY, Wb, BMRMEDMIENATELL ALILDHRD
CDI9 ZFEME LT=bDTH D,

(%507 &, B fMfatESMEY » RBEERMEA A (B-ALL) | ROV E A KM B
A Y > Xl (DLBCL) Z%HRELTEY ., KETHD TABEINT-ERTFHEEKE -
Teo AT AT VH ) (F, DLBCL M OVEFEMEMERE AT B flifa U > ~IEIZ SRR 6

https://www. novartis. co. jp/news/media-releases/prkk20190326

® https://www. gilead. co. jp/—-/media/japan/pdfs/press-releases/08-12-2020/tecartus—fda-
approval_200724. pdf?la=ja-jp&hash=0621FE0ACC3E330FC233066A212F8C7D

https://news. bms. com/news/corporate-financial/2021/U.S. ~-Food-and-Drug-Administration—
Approves—Bristol-Myers—-Squibbs-Breyanzi-lisocabtagene—-maraleucel—-a—New—CAR-T-Cell-
Therapy-for-Adults-with-Relapsed-or—-Refractory-Large-B-cell-Lymphoma/default. aspx

8 https://www. bms. com/assets/bms/japan/pressrelease/20210322. pdf



v, 7 LYo ) 13 DLBCL K OVEF IFXEE RO MY o R EZx R & L T5H,
[Tecartus) 1%, H%H b L ITEEME~ Y MAMIRLY /3 E (MCL) O s CHAGE S LTV
Ho ZHUTLD, BEFIBEUSN TIXIBEIENB O THB AR TH D B-ALL, DLBCL o
BENTEEEMTHENEINTZ, LrLARRL, ZhA6HME, Wb BEEHCO T H
fo (HZEA00E) ZEREL L CAR-T Ml 2 ik L T\ A 72, HFHMMM IR 5 %o 0
BERTFET D, Bz E, AZEMAE CAR-T M 2l S 2 W&, BUE IR A 00D
L THRERICAREDOWRENTE/ LEE L HFCAR-THM 2 5 Tx R R AR EN
EZohTW5h, £2Z2C, BFEMBETEZR, 620 UHMAD T il (MZEMa) <
CAR-T fifaz8lyE L2 h v 7 L THL M CAR-T MR E DB RN HED b T W5, M5
oz 52 & T, RO L WFE CAR-THIEA WSO THHEHATED XS0 b—F T,
fth 52 HI B 3 G- 1 C R S 2 92 GVHD (BBl b 9w) MBAEC D720, T Ml H
C FACERBETHIOICHNTWD [T Ml BE) OBE T % B85 7 H T Tk

L., BEOEFEMWAKBETCE/RWNWE DI L CAR-T HifaTH D == 3—H )L CAR-T #Hl
fa | OBRREMTHON TS, MFE CAR-TMaRTHHIcHS Z itk ko<, LA
D CAR-TIRENFEBLT 5 Z WIS N5,

CAR-T JEIEIT MR A% FOICBBER T T o TWen, BEENA~OER % BT 8
ENERIL LTS, BEERATRERET LA YT Y &L L2 CAR-T & & F = v 7K
AV MEFER TH DHPD-1FiiE & OOFHNER S A CEMERBEZEE (MPD) ) 2@ WERYH
ERLTWDY L LR s, 2 ~08 PD-1 Lk G ITIERERAWERZ > DT, =
N EGEES 5 72912, CAR-T Ml iz 24K PD-1 % CRISPR/Cas9 &V \ERE L, (ANIC
RIZ&ET, UV REROIEHEALZ MG T2 PD-1 B 720 mEfEmIns X ook
b ZOPHAY AT LB ZEEMZENRE Z /b, CAR-T MIIRBIENBEIE S A & 55
T7ua—F L L THFEIRTWS,

BUERR STV D CD19 FRE) CAR-T ML TIX, VA NV AXRY X —%& T CAR-T
T E SN TWD R, ZOFHFETIZ Y A VAR AAGIZ BIR T 585 T DT~
FHAINDIHERENTED, TOREE~DBEND T A NVAXRT X —% VIR W BIR T
LHEAT A FIH U7z CAR-T ML OIS ED b Tnd (R 2-1-2 ) |

[~EZ v dE (B-HT7&I7 LRRARMERE) ]

B-HZEI7 LHRRMEKIE I~E/rED B FrbE i a— R4 5 HBB EsTIT
ERETCDHZET, ~EJBEVOEEROKTS B o U BEICREEZ L7260, R
mER T8k ICEB ST 2 BEMEERTH 5, SRR MERITESE L /NS & I35 L,
WMUWIE A, &L, B2, s ERE, s, € U COFEFICHBICRIBEC 25 &
ZF, AEEE 1 FORE TRESEM I HE N7 CRISPR/Cas9 Eis IR IBHFE S 11
77

BANIZe D LRI~ Z vy (HbF) MO ANEZ o B A28 B n, Z208)lbh
bV IZIZ HbF BB A F 7 12T 2 RIMERD BCLIIA # U 23 7 B E L TWA0, —J5, HbF
DUV REWVEEHEEEZ S o 8RR M EREB T 1 TZRICEETHDH Z &5 BCLLIA

® DOI: 10.1158/1538-7445. AM2019-CT036 Published July 2019
1 Science. 2008 Dec 19;322(5909) :1839-1842



W —%iEs FRECET 5 2 & T, BCLIIA 12X 2 A b v =230, HbF 23
FE S E ML A AN ST A FIRENAE S e ( TCTX001 ) K CRISPR
Thrapeutics., Vertex] ) . [CTX001]) (F=L 7 huaaARL—3 3 %4 LT CRISPR/Cas9
ZIEMEMEIZEA L, BEEFOEMSHMEN T ANV T 7 (FLRAHD) TIRFRIZER
EEIn7-%. CRISPR TR SNz BFICHEALILE Z A, TCTX001) TIHHE I
7oA NDOEEIZ, BT 17 ISR IRMERIE OIRED 72 Ol A AR BN /e > 721,
KERMESRESF (FDA) 1X TCTX001) 1277 A b b7 v Z1EE GEIR 0 HE LR BTk
L. BUVIBES BN T Z 95 3% FDA WMESEMICHEE T HHIE) 2445 L Tnwb 2,

1—1—2—2. In vivo @5 T 15K
B FREHIN 2 H W2 in vivo iBfn FIREIX. 25 ~DOEBLZH O L, BHIZT 7 A
ARER BCH., FEHL EOMBE XN RICERERN/EITFTHY . LFICEEBIEZ R LT,

HERMEKR A e 7 4 —ThHod L — "— e RMENR 10 8 (LCAL0) IXEBHEOEE T

by, NEHOKAOERIFRTH D Z OFK[DOIBEIEITBUR TIEFIEL 2V, 2018 4 11
H 30 HIZKI[E FDA 23] CRISPR B Ax T-fmtk O E R BA A 5T 7T FH 56 4 K58 L 72 EDIT-101
(K Editas Medicine) %, R #EMLEThH s CEP290 Bz T OEREZEN LT 5
CRISPRCas9 (2 L % i fn FE#HIREETH D . CRISPR-Cas ¥ A7 L% AAV (2 CHABE FiESHC
K0T RO EREEEL T, WREREZREL, EFEREEX VX7 HEOREL L %
RIS ORBEDERE 2 BIEL TWA Y in vivo B FIEERIT. KN TEEFRENIT
bivsled, AEED & LV 22 2 ERICITEEL T LEND H, ML LOH
WD R G TR &t G W) DB AR TR IR DIRBR M Thiv T 5 19,

Ty —EERE 24, BEEMENT AT AL F T I a4 F— 3 X (Hereditary
Transthyretin Amyloidosis: hATTR) IZxf T BB LITHON TS, 7T v ¥ v —IEMEE 2A
VX EEE A MR (R S VEE & D SEEREYEOIR BT H V. RIBATERIE NS S LTV 2R W B
BEOERTHDL, BRERN T VA A LF T IaAf F—2 R FE, T UVAF A LTV
(transthyretin: TTR) DB FERIZE Y, ML TIR ¥ U X7 ERIFIRICEE LT 2
oA KRR EINDZ ENDLRIET H, K Intellia Therapeutics OBI% 5 NTLA-2001
1% TTR {5+ Z1EA & 45 CRISPR/Cas9 ' AT A& FEF /K2 N L TCkETHZ & T, E
HARS TTR O MiE HRENBHE IEBM ST Z N T, 5l BRRBRMNITOh T\ D15,
[ AL R AR D F ik TEAR A YRR IEIZ %3 5 CRISPR/Cas9 FIEDFE HIT> TV DY,

BT LEREBOPTHEIERFRD —DIZ, T2z XY A a7 4 — (DMD)
Db, RRTA a7 0 VBEFOERPEREGED X REAER EIChH7oD, BRIc£<
WIET D, VA a7 4 VBETOEEEIIZ L, ENE TCOBG I FEEE TIRIREIZRN

" https://www. nature. com/articles/s41591-020-01222-4

12 https://directorsblog. nih. gov/2019/04/02/a-crispr—approach-to-treating-sickle-cell/
Nature Medicine. 2019-01-21

" Nature 579, 185 (2020)

® https://doi.org/10.1080/08820538. 2021. 1887903

https://ir.intelliatx. com/news—releases/news-release-details/intellia-therapeutics—
doses—first-patient—-landmark-crisprcas9

" https://doi.org/10.1016/j. jaci.2020. 12.531
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https://doi.org/10.1038/s41591-018-0327-9
https://doi.org/10.1080/08820538.2021.1887903
https://doi.org/10.1016/j.jaci.2020.12.531

HThHoen, BIEFRESNICI B FERPEEERE SN2 DID IEEIEDORE 2 B 2
bt TW\Ws,

AXETNMZT T IBEET ANV AZ R Z—L LT LT CRISPR 5 1wt =2 v R —
X P EFRITIEFICHEEG LZEZA, VAo T 4 URBEORE L, BRI D
VARNBT 4 BRI BV OFEENREMNE 726 LS, RERICE AR~ A TR
IR ORFEEAT o 12 & T ABARFERDPE DIV, A RMICBEFIRREZITV, FHREl
BIED AN EE -2,

WMRKOYWHSIE, VANVAT ) AEEA TN AV AFZOFIL, B wmEICED L
FX RNA (U AREEEE) #EHATHEHIFEZRB L, vVANVAXRY X —2 ST ICHBNICZ S
WZIEV JRIT D EAr 2 BA%E LTk D . DMD OB FIREIEDORRBIZICH LIz eE LT s,

E O FR E R 1T 330 i D08, ZOESIT EITEEBTFERENRK ), HDHWITERKRT
ERNPEBEL TWDZERMONT WS, 2021 4F 3 HEHIEBEE FRE LM - 72 85 T 1R
EITE AR STV, PMDA OB FInKO TS THIHE#R S EIC L D & 2040 (£
AT B REEBCIRAE R DL Tin vivo BInFIBENMEDN D L 512720, BiA
TELHRRPRERTHETHILTWD, A IARTF— MY v~F, BYER ETHER
FIRBEONIGNILRT 5 & Rl L Tnbd2,

1—1—3. 2ZH

2019 4 12 A 31 HIZ WHO (¥ T SN HE R MR RE B 2 g & -3l o

0 v A L ASE (COVID-19) OEPEILRIFTRKE 2SR EZSI 2/ Z L TWD, FFiC
COVID-19 I RFIEA LR WM & 2 YL F 7> & O JEGL L R A3 YL il i oo TR & 72 RE
Lo TRy, HIE TR, BEEORHBELEOHE D bbEIZEH M an oA L2
(SARS-CoV-2) T L TV ENE I DERZWTHZ LBMO TEHETHD, VAL ARK
Yuit OGHZ MR A 11T T PCR A, FURMAENTONTWD, L LR 6, PCR A
LR Tl d 208, MAEICKM N0 @l 2 WS &N LE L 72 ) | PR A 1R
MCHBITE, BIELMBETH DA, HHEE - BRHFFEMD PCR A ICHARNE | KR
ELTEL ORENE > TV 5D, EYHIE O 72 D IITRE O IS SR E TR T 28
LWk 72 % A 7@ COVID-19 S Z WL OB B ED LT 5,

CRISPR Y AT LI U A NADFR R BN EZ BT 5720, ZNEHEERT A NV ADEE
BRI UGl 22, S O S FTRE T d 5 %%

KEAREZED Sherlock Biosciences IX Sherlock™CRISPR SARS-CoV-2 3 v K~ ZBHIE L 2020
5 A7 HIZIXFDA 2~ BB HFF I Z Bf5 L7-, Sherlock™CRISPR SARS-CoV-2 % v M X
COVID-19 DEEVD & B H A 0> 5 O _E5GE M OSSR eiii 3 » 77 v H D SARS-CoV-2 £%
Fefl 5l % RNA #4509 & 35 CRISPR Casl3a Zffio CTEMMIMRM ZE T2, K 1 KefH T

8 http://science. sciencemag. org/content/early/2018/08/29/science. aaul549. full
Y Nature Medicine 25, 427-432 (2019)

Nature Communications 2020, 11, Article number: 1334 (2020)

2l https://www. amed. go. jp/content/000072279. pdf

22 Science 28 Apr 2017: Vol. 356, Issue 6336, pp. 438-442
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http://science.sciencemag.org/content/early/2018/08/29/science.aau1549.full

REHFDHZENTEHY, Mammoth Biosciences (CK) bIREERZRREMRAENF v FEBRE L T
l/\5240

WRKOERLS GEES ) AfREY —/L L LT, 2019 FI2BI% &Lz CRISPR/Cas3 % AW
T, — Ay ZeREE | BB & PRIRZEE 7200 TRt C & 2 B IR B85 RN R AR AT 728 mTRE 72 B2 T i A
a2 L7z, CRISPR-Cas3 1T 1 i DEWH MM TE 5720, HEAIMMSCHEENM A EIE
BN AN ZNZAECTZBRICHRIBICHEEEL N T 226N TEH L LTINS,

CRISPR iz FIH LI-2ZWIEIZ S H IANA LT T A LA EDRR T A VA D
OB Te 53, MEERFEEORE L FE, E by /XA 07, MFEPICFEET L8
B oD M ER R O FEPRIC k35 DNA (/L7 U —DNA  (cfDNA) ) ODIRAREEZ B ol E
WCHEHTHOY, BABKHEICHAR RSN D, MEE#EHAT 52 & CIHREMICHRE
WA A DF A, A E R OHE, DADOEREZ AT Z & CHREFEORBICHEY RO
WS O BT T2 IRIB R IR T 2 RO FEEEZHET L2 LRI TE D,

1—1—4. FilavFUrF R

COVID-19 DR T 2w 7 ZINK S E L7292 COVID-19 U 7 F o O RO IIMLHETH
5o WROU 7 FURBIZEEMEOHERLEVWHBINLETH > 72, KOsz 5
MOBHERHESRT, WERKOT 7 FUHBEOTIER L L, B2 Z I EY 7T U8B
FUIFTHDH DAN UZF 2 mRNA U F v UANANRNT Z—T 7 F o 7o ENBRAFE
SINTE, Bl FUV 7 Fod, BEITREBRLNLERY 7 F o E8B2D | JHIRT A LA
DT LERPORFICHFETE, 2ORRCKREBIIRET 22BN AETHD, SHEO
COVID-19 U 7 F > B3R L CTi%, COVID-19 28 WHO ICHRE SN T b 1 E LN H 3T,
BB ENT-EEROU 7 F U OBRBMERNAREE > TS,

mRNA % A4 7DD 7 F L LT, M BioNTech B3, %7 7 A ¥ —_, H[E Fosun Pharma & 3t
[ [BNT162b 2] . K Moderna A K[EIZLT LLF— « RYYEMZEFT (NIAID) &#/L T
MmRNA-1273] DFEATBHFEICAKEN L=, FDA 1%, 2020 4= 12 H 11 H. (20 BioNTech @
[BNT162b 2] OBRASMEAZFFAI L, 12 H 18 HIZK Mderna 0> mRNA-1273] ®B&afEH
A LTz, 26D mRNA U 7 F i SARS-CoV-2 D A A 7 Z 30 DA 1F % &
WCATHICHES72 TA Yy Y % —RNA (mRNA) | ZA LT, B FOHMANTY A L AN
FEOPURZ U R BEAED B NOREEFET S, DNA U7 F IR L T, 7/ A~Offi
ANEBRY 27 BN b ROEKRNTHEINRTWzDIic, IBET 2R+ (LNP) (ZH
ALTE MIESLTWD®S, AE, mRNA U 7 F U3 A THERKR S, AR IER I
BV, SETOERAMBOERBRNIZE AL R Bt (BIIR) | FrfettZ SICB&» 5%
INTWD,

2 https://sherlock.bio/sherlock-biosciences-receives—fda-emergency-use-authorization-
for-crispr-sars—cov-2-rapid-diagnostic/

2 https://mammoth. bio/covid/

% https://www. ims. u—tokyo. ac. jp/imsut/jp/about/press/page_00009. html

26 https://www. medrxiv. org/content/10.1101/2020.06.02.20119875v1

2T Science 28 Apr 2017: Vol. 356, Issue 6336, pp. 438-442

28 https://biontech. de/covid-19-portal/mrna-vaccines
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https://mammoth.bio/covid/
https://sherlock.bio/sherlock-biosciences-receives-fda-emergency-use-authorization-
https://sherlock.bio/sherlock-biosciences-receives-fda-emergency-use-authorization-
https://www.medrxiv.org/content/10.1101/2020.06.02.20119875v1

KT ANTEBRADEL Yy 7 A7+ — RREKXFRB LWL HFRan v A VAT 7 F
v TAZD1222) 1%, Fo X P —DT T ) OANREFSTZTANVART X —T 7 F 2 Th
0. H ) LIRERINEZ D7 > T SARS-CoV-2 DB F H A IAAL TN D,

ZDIENIZ, Johnson & Johnson (CK[E) 723 Beth Israel Deaconess Medical Center
CKE) OMEEEHNT, e hOTT ANV T ANV (26 B) 27 % —L L TH
42 [Ad26.COV2.S| Z#PBH3E L7z, 2021 42 H 27 HIZIE FDA ICBAM AN KR EINT
W5, RN I R TEDYOFNan oA NRAT 7 F o THD, HIVI 7 F L o RTH
MEY 7 F o 2B L2 LT 5,

[E CanSino Biologics Id& NDOT T /) U ANV T ANA (5H]) X7 2 —LLTHFIAL
= [Ad5-nCoV] ZBAFE L7z, =R T HMBAD T 7 F BN E2EH L T\ 5, 2020 4 6
HICREFEHTFIZ2F TN D,

Gamaleya Research Institute (2¥7) X757/ UANVAEZX7 X —L L TCHHLE
(A7 — =27V (Sputnik V) | ZBAF L7z, 77T/ UANARY ¥ —% AD5 & Ad26 %
M35 ZHEARICT 22 ERFETH D, 2020 4F 8 HIZR TSN TWD, VANAXRT H
—O I F U EAVTINVZUT I I F ORI ICEMNRBERNLE LD AREND D HA.
R BF—=UTF a0 LENT D E, XX =Rl o CHllr ST L et
AREETALEND D, -, BEFU T F U TIER WA, Sinovac (F[E) . Bharat
Biotech (A > F) BNARIEY 7 F 2L, REAKBINTND, TDIENE a3t
WCLERERBRZBB L CWD U7 F U EMIZ 0 L ETH DY,

HATIE 7oy = ANRKIRKSEEHE T DNA 727 F > TAG0301—COVID19) ZBH¥EH T
5, DNA U7 F % SARS—CoV-2 AL ADAINA 7 Zea— RT LA Z AT T 5
AR (BRIK) DNA ZZ b MZHEETLHZE T, UANVAOTIRESY N7 B2,
T 5,

1—1—5. BEFREERNZHVCEEFRRLENT 7 F &N ~Fik

2012 A2, HRYIOBEE TIHEIE Glybera (NEEMRB R EIEICKT 2 AAV X7 ¥ —) MR
AR SN, KEREGFMIEEEEN S (5 D TEUNICERMEA ]S S 5 85T
TR G R B Target 10) 3RE S, BB FIRHEIEO ERLIC AT 728 & BNIEFITTHFRIC
molo, ZOE)E L CRISPR/Cas9 BAR FIREEINOBHICL > TS HIZIE L7z, BI5T
RIEOBIRTIE, ORAEOBEBTHAICLDEBOY A7 QEFMAL~DEE - EAD
JRAT, @UANAXRY Z =GR EEET DY) A7, @UANVART Z—DEINPEHIC
KDEEH~DEEDO Y A7 HOFENET LI, sREAERIZR T 2R/ L E T
Do ANENTIEZLDV@@DDU AZIZONWTHEZN TV,

TV ESTIETIE, BRFIRESED M0 Z2 AW TIE8 S 2 W EERAFZE O EhE 2B LT
1T, BB RIE ST . MR T A L AR Y H— D RLYER R A AT O BELE T
X SO KREMRSLETH Y, BB FIRFEZIT O EEEEICS O T FmmcE —
FEEHEOKREABNLE LD, F-MEHFICEBNTE, BREEToEEFHFICZO K

29 New York Times (202141 H 14 A)
% https://www. anges. co. jp/progress/
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&tw UHZBEEOMEEEHCEE O OHMY) - Wy R, FME, MikREbxg e
D, BEEF~OEBEBFBVRE~ORBLZFML TEH ZEBREL 2D,
mvwo@h%@%fi\@h%&%btt%ﬁ@%t%uﬁﬁﬁéo:@Eﬁ%%ﬁﬁ
ENT-E MIEARITETH D BB B AEDICEYS L), BarEACT AL
AR B =R L THOINE~TERER IR, BETRTOYA VAT VT T
ANFor T BAETICTANVART Z—PNEF L T DA REEREE TE WA
X, VA NARTZ Z—DREANHDLHO L LT, B H & 7220 5 —FE %0 KE
B EZT 720 ﬂmiu\v‘m\o ZIZT, UANART Z—F AT ) MRERIN 2R A
LTt MEJICEBEFEAZIToEEIE. F—HEAEOKREABIIAETH D,

In vivo Bl FIRFRICBIT BB TOEZEIZTVANVART Z—2HWTEGEEIE, TOUA
JWART Z =Rk M INTERICRERICHEHEND VAR5, IV Z~TFik
WA SN, BEEHSEOKREARNLEE 2D, B WESHKEZFMA LY in vivo &
BB, HRES SR ITERBLGE T2 EFICERTE, MRIESHIFFCX 2B RIE
MCTHD, VANART Z—OPOYITIEE T /K172 &2 L7z CRISPR 2 OB
HEHITONTEY, ZNEFH LR EITE - FEEAEOKRBIIRETH D,

Flo, Covidl9 D7 F U TIE, TAN I ERXIR ] ERRHALETT ) UANVAE
ATDOUIFUEARTE MZEET25E1E, nRNA V27 F 2 DNA U7 F o L3700 |
TANVADENSOHEHIZBE L CTH X ~HIEORHINEH S D720, 85— R R EA
RN E LD, £, TORGEICEE L TS “HEHEIRIEREPILETH D,

A A& s B IR RS, 2021 41 H 27 B, NEFBIMEDOFE =Bl HAE - MjaEFE - &
LA IEREABHERICBOTUTOERZBRRTND, TRBEICHWDL R X —0 A LA
DOENENRECIR AHEHAZ D Z L3O TEETHY . T 56 TR OEBE T4 -
BEITREXZLTHY, INZATEONRE L CHKRRR EIIHRORBFESCEENDH D
DIFAEBETH 5%, |

G TFIBIEROBHRICHT- > T, TANART Z—2 b TIEB R RERNZFIH LT
BIETZEANTHHEBBEIMLTWDDIE, HRD I VX ~TFIEOBE LD T2 T
IFEEL | B FIRERTEADRAY v R TANVART Z—5FRTHEDRKEVWDLLTH
oy

31 http://www. jpma. or. jp/information/bio/deliverables/2020/pdf/2020_notice_01. pdf
32 https://www. kantei. go. jp/jp/singi/kenkouiryou/saisei_saibou_idensi/dai3/siryoul-2. pdf
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1—2. BlarmESIREZMMAL-FRE
1—2—1. ZL®I

HROBAED ABIX 77T EAN T, 2050 121X 97 fE A, 2100 11X 109 EAICEINT 5 &
TR SN TWDEE, AOOHEIMZEWCEROFTFEIIIM Lt TV D8R, BEHERE T X
THREIZBWOSLERNH L, bbb T, BFIRICLLTIED, QR EA0UK,
RERKOEFIMMEH, fERICX 5 HEES ER, 2R EOREMNA N ARER, ME., Y
RIFEIR T A VA2 EDEYEIA b L ATIEW ﬂ?éik&“@kﬁofwéo;ﬂ6®“
AT L0 R OBEEICEIT D ERIC L DEEOEIEIT. FH 5,400 & FLI2olE v 3,
HERIERZ (L CHA OB KIEN 2 E LR/ L7546, Bk THEMIES | ﬂﬁf%éf%%o\
W%Eﬁ AT ERAAKCIEE, R OB E TG LZE LT, HHROBWARE

AR 190 (R RV O EZ B 25 L ORENPFALNINTWNDEY, [BEEEHICELY, (EHD
RGN DILR U, JREWDEFEICREREE L5 225055, BlzIX. B A4 OJRER
Toh DB IENEA TR Y | bRz R0, B0 33 F1% I HER D)
ST D AREME R E W E b TV 550,

BEAEFEICB W T AT, BEMA ML A, AR L RACHIGT DR, FE i %
FRIELIUB., AEDROLE, NWHEEOWRR R E DA REHEIC &ELT@%E b
WEMEZIT-> C& T2, EROETEDLEIZLD 10 FEMOBENS, B LFEOREEIC
KO EMRMEZFOU ¥ BREAIMESY A X, FUEra Ry ODJJK%%H@K L2F
@ﬁﬁ*ﬁbﬂéiﬁ’ﬁOkobﬁbﬁﬁE EREICR LS BB FEEAT D &1L

L BRIS IR L R B U7, TALEN, ZFN 72 847 AfREERMOBGIC L . 7 A
®¢®%%®@m%%%¢f%5;9_&ok#\_h6®77m—%%@%ﬁ$M%%w\
BREFERDDPoT, FLWT 7 LAREHINTTHSH CRISPR/Cas9 X AHIEIR, & ABLE
R OTEEICIEM CIHFICHNA Y — FTHENOBREFERE, /v /777 MTELT L
Mo, T AREFHN M - T, xR L M SN Dk x RIPE 2 I G RN
ﬁbﬂéiﬁmﬁotoE/Aﬁﬁﬁﬁ@%@u\ﬁmTuw\mBmmwg%@37V

VBB T2 7 7 DEN L TN 2 L LT RICHAKR ERRBL T2 2 2T, X
JLT7—PEEFEZRORS ZENTE, Z0OF 7 AREMIEIIN G FEZ G £V &
W20, BT EN AR LRSS 2 WERE 2D 95, 20, BREAE
T D RN BAFERIT 2 T2 E BB & O R T B2 W ATREE D & 577,

3 https://www. un. org/development/desa/publications/world—-population-prospects—2019-

highlights. html#: :text=World%20Population%20Prospects%202019%3A%20Highlights, -
17%20June%202019&text=The%20world’ s%20population%20is%20expected, United%20Nations%20re
port%20launched%20today.

http://www. naro. affrc. go. jp/publicity_report/press/laboratory/rcait/133522. html
http://www. naro. affrc. go. jp/publicity_report/press/laboratory/niaes/136782. html
Journal of Biotechnology Vol. 319 Page:36-53 (2020)

T Lo& k DERBERNO.83 p2-11 TEEDEMMEIN - 7/ LAFRESIITIC X 28 A4 R E b

34
35

36
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1—2—2. BEY
) DREEIN AR R LIEm o MR B 2 £ 1-1-4 IR LT,

#F1-1-4 {EMWBICBIT 55 ) LRED IS

1E¥E AIXIL7— |[ZEMEREF |BM EC A USDA R %Il
+ ENEZE
FY€EOQY |ZFN ZmIPK1 BREAFMERVSI4 |94 XD— THE
F 2 BR1E O Bl
k€O  |ZFN ZmTLP Wi
- ZFN 0sQQR SR
at TALEN OsSWEET14 |MiEMMABERN
IhNE TALEN TaMLO SEATRIERME
FYEOaY |TALEN ZmGL2 EDITVIRADFD
HhoXE TALEN COMT MR EEFH AR DS E
YroXE TALEN COMT wEieshEDORE
X=E TALEN FAD2-1A. |ALAVEEEREEN |7/ONIT)IL 2019 %R
FAD2-1B By
XE TALEN FAD2-1A. BALAVEE Y | TTANITIDL | FRE
FAD2-1B. —ILVBEE=E
FAD3A
CyHMLE TALEN Vinv ETHEOR/NE RUTFLYTYa— | FRE
L
Oy HMLE TALEN PPO BERL RUTFLYG)a— | FRE
L
CyHALE TALEN PPO5 ERARyEE D FHANITID L | FBE
SxHAE TALEN SSR2 ATFO/RSYay |7oansFyo LA
JLhaAK
aAt TALEN OsBADH2 FY THaNGT) )L
F9EO3L | TALEN ZmMTL —ERENDFE
Brassica TALEN FRIGIDA BLHATET S
oleracea
FeRYDR
i
[ d TALEN ANTT FUORSTZoDEW | THANGTY I L
LBOLTH
&/13 Meganuclease BBL —aFrUEEREYD VZA=VAY/L IV As NN AHE
7IFrXF CRISPR / Cas9 |FAD2 ZMABAMEHED |75 ONsTFY 94
Vo n CRISPR / Cas9 |DGATT, BERRBR MR T 1k FHONTYS L
PDAT1
7IFrXF CRISPR / Cas9 |FAE1 EHIEERRE L. FHANGTFYY L
C18 A EafNAs i Bk 1E
pll
FLoy CRISPR / Cas9 |CsLOB1 A | AV F YA NKLSIKFHE
E—45— i
e S A CRISPR / Cas9 |EPSPS [ZE R
X oyHN CRISPR / Cas9 |nCBP-1. Xy NBEEHE |(7ONITUYL
nCBP-2 RIE
kA CRISPR / Cas9 |[CYP79D1, T UBBERE D
CYP79D2
Fayy CRISPR / Cas9 |elF4E 9 AL ATt
FavY CRISPR / Cas9 | CsWIP1 I

% Genome Biology volume 19, Article number: 210

(2018)

% https://www. frontiersin. org/articles/10.3389/fpls. 2020.577313/full
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https://genomebiology.biomedcentral.com/

1EME AIXILT7— |EMEREF |(BM BAE USDA 3%l
+ ENEE
HL—F7JL |CRISPR / Cas9 |CsLOB1 7O |AVF YN WESHKE
- E—4— EnEEER
4L—7F7JL |CRISPR / Cas9 |CsLOBI hoExIYhNESHEE
- Ein
ax CRISPR / Cas9 |LAZY1 HOABAELLP
E1S
=] CRISPR / Cas9 |Waxy FIORSIFUERS |7/anNsTFYS L4
L, EF
- CRISPR / Cas9 |Gnla, GS3. |fiF#i#Em. KYXZ
DEP1 BRFHAX, RV
BREIMAMKTER
- CRISPR / Cas9 |rc TOF7UNTZUY [ THANTTYD L
HE
ax CRISPR / Cas9 |SBEIlb FIO—XREHENGE |77ANITID L
Ly
at CRISPR / Cas9 |OsERF922 1 WVWELEEMED
81k
at CRISPR / Cas9 |OsSWEET13 |#iE 4+t miEit
ax CRISPR / Cas9 |OsMATL —EREYDFEE
aAt CRISPR / Cas9 |ALS B B I 1
aAt CRISPR / Cas9 |EPSPS [ZE iRk
at CRISPR / Cas9 |HTD1, GN1A, | #i&1t . #BUR,
GS3, GW2
HEF¥ CRISPR / Cas9 |RBOHD fiti&
SxHAE CRISPR / Cas9 |WxT TIORIFUEERE
MNE
CyHMLE CRISPR / Cas9 |ALS W% B ) i 1
CyHMLE CRISPR / Cas9 |St16DOX ATAARES Y7 | FHRANGTYDL
ILAhOARXRIE
CyHMLE CRISPR / Cas9 |StPPO2 BERL YRR LA Z2 18D
=1
CxHAE CRISPR / Cas9 |GBSS E7IARSIFY RUIFLUH ) a—
L
AN CRISPR / Cas9 |Clpski ) Lt tE
k9EQ3Y |CRISPR / Cas9 |WxT FIARIGFUEHE |[IN—T4OLHY THE
nEl
F9®EO3Y |[CRISPR / Cas9 |TMS5 REEAVERE A 0T
k9EQ3L |CRISPR / Cas9 |ALS bk B 3 it 1
k»EQ3% |CRISPR / Cas9 |ARGOSS FIEDRFL ATt
k™9®DO3Y |CRISPR / Cas9 |IPK1A, IPK, |J4F EER A FEanNgFYY L
MRP4
kERAQ3Y |CRISPR / Cas9 |MADS47 B NIERD THRINGT L
k=hk CRISPR / Cas9 |SIMLO1 SEATRIERME
k2 CRISPR / Cas9 |SIJAZ2 BEMBE R
k<k CRISPR / Cas9 |SGR1 JaAEVEBEZWE
E)
k=hk CRISPR / Cas9 |SP5G BHUnE
k=2k CRISPR / Cas9 |SIAGL6 BAKE
F<RERTE CRISPR / Cas9 |SP, SP5G., |E43v C&#M |7/anNsFUoLA
CLV3, WUS.
GGP1
FerRE CRISPR / Cas9 |CycB.SP. |JaEY 5 REH |75a/0FUD L4
O .MULT, |10, BEH,4X3
FAS.FW2.2 |fZ
k< CRISPR / Cas9 |[MYB12 BOE FHRINGT) ) L
k=hk CRISPR / Cas9 |RIN BEEESED FHANGTY ) L
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1EME AIXIL7— |[ZEMEREF |BM BAE USDA Rl
+ EhEZ
(Ned CRISPR / Cas9 |ALC AEEESHE D FHONGTYS L
(4 CRISPR / Cas9 |GAD2. GAD3 | ¥ 73/ BREAIE D FHanNgFYo L
(GABA)
k<k CRISPR / Cas9 | GABATP1, Y 7/ ERERE N FHONITYSY L
GABATP3, (GABA)
CATO.
SSADH
N+ CRISPR / Cas9 |eBSV NFFRE) =994
ILAEBRE
NFF CRISPR / Cas9 |MaGA200x2 |H4&M
NFF CRISPR / Cas9 |RGA2 TR4 Ktk
<y aJl— |CRISPR / Cas9 |[PPO BN RYTFLUSYa— |FpE
N L
LAR CRISPR / Cas9 |LsNCED4 BLEETHS
TEY CRISPR / Cas |IdnDH BREBRED FHaNnNyT) ) L
yoI CRISPR / Cas9 |Md DIPM 4 | KIERDBEZHER
59
IhE CRISPR / Cas9 |GW2 BYMEBEELAVNVE
SHENEM
INE CRISPR / Cas9 |EDR1 SEATHEIER M IN—=TAINLHY
INE CRISPR / Cas9 | « Gliadin BT ILTY IN—TAIIHY
x= CRISPR / Cas9 |ALS bk B 3 it 1
BE CRISPR / Cas9 |EPSPS b B 3 it 1

T ARERGEMIL. NE. FUERa Y I AOBENDL XA X, KR EDORZEE
M., b~b, ¥ HAE, v o PN EOBE HMEE., N FREORY, X 2k
EZIEIZ D> TWb, 7 AfREHMIT., ANBOAMEHFFT 57208 H{INLET 5 A
ONHBETL2AOEEDTZODBWEEZN-T7-0, ERE¥E (Fveeay, INE, K,
X HAE) THEBMICEHI TS,

T Ny Sl w s
FUERIVFHRATHELEEINLTVLIEDTHY . EEOIEITHEWEED B A
R, a— R F—FRa—r v uy TR EOMNT L, BEEASCRMETO TEMNHE T,
EIAWHBEN S D, hUEvavORSHHEOSKREE L TChyERavOT v 7 UMK E
CRIPSR/Cas9 #FIH L THZE LTz, 7T Iv—AARICEHET 2EREET v Ty —F
(GBSS) #a— R4+257 v 7 2REEF (Wxl) ZHEEL, FHELBELRLT I a s F
VEERNUETgaREEMESS LY, ZE, e A ORISR T 580 CRISPR
WMEMEMTH Y, KEREE (USDA) ICKHBIOXIE LTS holz, TDIEN, %
BWINERET D74 F B N VEOGHRELZHIRM LI U ER a0, HIEOE T
{bD7=®, BREAIE, REWEERE, TIESA PV AMMEMNGE Lz by a s 2B L
TWa,

40 Nat. Biotechnol. 34, 582. doi: 10.1038/nbt0616-582
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- N

INEIZ NI RANHE: LIcECTh D, A3 REWO—>TH Y, IR ST
5y LZL, IWEZVRIBETHDHINT U E, HERERERRTHLE I 7 v 7 IERHEL Y
Ty T AR, EEERET LR Y, — o ANMCEE FoREE L X
THEEMER S D, NEOT LT L ORNPTHHRFERICENRMEZEZTER D EE X BN
TWbaZ VTV OEFEICES T %2851 % CRISPR/Cas9 TUIWTL=E A, AL
INETHRIZISED 8% E -T2, ZNICXL VI kELETE2EET. A 74 —4F v NERNRN
MW EEEILICHR LR VT AN L TV A, oK VT R D
APERHIEMHE~DBIEFBADY — AL LTH L TWAAREERH 5, TDIEN, FFO
HE EIEZIE T 5 EE T W2 2 BB WEICI VO LT, BYEZOHEME & HIiTk/h
XN IEEHAEEROIZER/NEOEHBITOIL TV,

. :17(

aAE, HRAOBEHT R X —MHIED 20% 2 HHTEY, HAFTI0MAL LD AL
o TWD, 7 AREIZEDEANOLETTGMEO S WE Y KOIEK TH T2, BFD
TZL—RN— kG 2-TEF-1-v'r Y UARBERELR T L TALENER T, v 770 b LT,
CRISPR/Cas9 #fHH L T, @7 I 0 —AMELCHE 7 I X7 F LB I TWD,
77U AT, EFOKBEEINC X2 EAOHEITE L HICTIE>OREMELIERL TE
D, BEAFEICKRERIT®Z25 2, RO ORBAEKORENAE L TWDHE, EHH#EIZLY
2020 F EEHIHIC S | AR L L S ERERRIIZ 2R D HUE AN HHEBL T 5 & LTWnW D, T
T OEEHEEDRRD LI TWHR, MEZRRT 272DIIET 7 ) I ORERE ICHES LTz
P ZBR T OMLENH L, 77UV TIEIANRZREREO 1 DE L THEINLTWEN,
77V OHFEEMAEIL, T VT OFKBERENEFo TV ARBICHERREE Bz vy,
FRRELENZ D, BB LIS WE) 8o TRy, 7V7 TIREWEH 200 T
BREIT> CE i), TOEEREICADYEFELENELSINTND, —FH, 77V
FIZIFER, FIEo, RBRZICMMEZ S O7 7 U I OFE LW EEBREICEIG LA X DE
KAENGFET 20, 2D OIERFMEIT, ORI ENE - (REEMIC XY, KB pgEAE
FiTbh Ty, 77U BERFED [Kabre] %~ T, BEXL (HTD1), O &
(GN1A) . FEFH 1 X (GS3, GW2) ZHHT 2 4 D DL TFIEZ 212, CRISPR/Cas9 ¥ AT A
WX D BIETREZITV., TO/BE, WEMERNKRESKEBINTZ, 77U IOREMERR
D—B & 22 DAEFEMED B WERBTEDOBIC, BiaFmERINOEH N AR Th 5 etk
RS AT,

41 Plant Biotechnol. J. 16, 902-910. doi: 10.1111/pbi. 12837

2 https://bio-sta. jp/development/1642/

43 https://ja.wfp. org/news/world-food—programme—forecasts—global—-hunger—hotspots—new—
decade—dawns

1 PLOS ONE 15(3), e0229782 (2020) doi: 10.1371/journal. pone. 0229782
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- VUX A E

TxHATL, HRICBITA2FERFEAMEZHOTHDH0, KIE TORTEIZ L 0 32 Hi
THZENTEXEZENRRERERIZR>TWD, L LIZOFRRIZEI D ECHENHEML .,
A ETRBEERENAME (77 VAT IFR) OAENMEESI S, TALEN Z2EH L TT
WNENIPOIRTTHE~DET DR 22— R D Viny 2/ v 7T U RN LTEZA, UV A
EFEFESTZMTHLEOT 7 VAT I ROLUPETF LY, Vinv 2 v 777 MY % A E
X7 ) MREIC L DB EIT> TW5D Calyxt Inc. DO DREELNZ VT LTS, A
TuaA KT )arriaf R (SGA) THD a-Y 7= KN a-Fyva= 385w s 5
2. FRx7REWICH L TCEMEEZ T, SGA AR OEE 452 /) v/ T U NI 5 LT,
VX HAERWE~OERES LT HZENTERY, MyErmav bFkicET IeXsF
YOXHAEBER SN TS, fEMOBELFIERIT 7 ) —AhbFx ) U ~DEHE
ikl 5K 72 ) — N AF X —E€ (PPO) & TALENJET/ v/ 7 U N $252 L TUY
AETHEDOBRVEK A - AL EED SE T2, 2D ) AREY ¥ A EI1% USDA I XV pHz
{E~DOHHI D LE T2 Eflr STV 5,

= ol RV

HAFTOBLZE SEARFTY v ANZERIZLTEY, ZTOAEED 60% %7 7V IR H
HTND, ¥y P NEERSCHEEEICR S, Bt KRB CLABFATRETHY, T
B DEFENRITE N Z 00 [ HIERIERRAL-C BB E ORI K E < BT 5
EHE LTHERENRTWDYT, LNALRRb, ¥y vy NI HFRIEEMREGENR TSI
O, BRHICT2EOICIEBHRHESUERLELRD, ZOMLOFMEZHIT 27201
CRISPR/Cas9 7"/ AR LV FEHEEOAKBEEEE 42/, v 77 UV NLEBE S ER
WX X oY RNEHD LR TR,

BRBROENTZHE T A VAN T a— b & & HITHEBIE DR Z >\ THFIZOA R
S TWD, —EEERERIND L, TOHNNL A NVAZYERT 2 0ILIEFICLT L
K720, REOLAIIH AL ENREW L, BEICDI o THENH Z L1225, FEAC X
LEEBRBEEL <. WNICBAIERWEIMNIANRFNLTHRWGEENRZ Y, 22T, 7/
AMREHMTTHIE Y A VAR OH 2 MFEEZAE L, & X EMEBRELTH VAL
ARG LW 2B LTV 5,

Xy o ABEEEF (CBSD 1T, 2 Y7k TN SN, EOHL, XZOKAD
MRIRBE, K OA EDEEIHE Wo o fERZIEEZ L, - FRT 7V TDOF ¥ v S IE
EERTFSETCWLERERTH DY, BE1ME 7,500 5 RLOBINARE SN2 E, BT
T IO BEAEEEDTIEFIIRE B E 2> T YO RZ | & LT TWY
%, CBSD ZH|lEZFTUANARELT, F¥ v IARNTIFITUARN) =TT A& (CBSV)
OB EFXy P NRT TR N =7 AL A (UCBSY) @ 2 FERH D, 7 A b ARG

4 Plant Biotechnol. J. 14, 169-176. doi: 10.1111/pbi. 12370

16 Plant Biotechnol. 36, 167-173. doi: 10.5511/plantbiotechnology. 19. 0805a
4T https://www. alic. go. jp/joho—s/joho07_002337. html

" https://innovativegenomics. org/news/crispr-cyanide-free-cassava/

Y https://bio-sta. jp/development/1508/https://bio-sta. jp/development/1508/
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WCBET 28I TFIZT ) AREICIVERZMA THA~OEFMEZFM L& 25, HEE
Rl s &L EBITHEZOLDODRHAERBETT LI ERP NIRRT,

AL LT TEMMEZRETEY (RE, R, e~V U #, 7o) »HAEEL
T&/e, HS U THOGMEZLET 272010, MAOEMB e 7 7 A VA2 ZEE T 2
HITRAERIT N TE T,

- XA R

A LVA VR, KD ) - VBEA R AR OKEIX TALEN Z2#HH LT 2 20 FAD2 Ef5 1
(FAD2-1A BTN FAD2-1B) 2 AR IFIER SN, SHICA LA VBOEHELZ RO LD
e T 9 F 27 —€8 3@+ (FAD3) %/ v 77 v kL, ZOEHMBIX, £V —7F
A ERBRIZ, #9 80% A LA VEECTEME L2 < <. fIFARIAEE O 70 & FR BRIV O fr
FRFEREMEICHEBANL TV D L ENTWD, 2019 0D Calyxt CKE) »HREEERTEEZIT> TV
R

T X

T XFE. RSB TH DY LU 50%%F S0, B EMIEN
VARV T&H %, CRISPR/Cas9 ICL > TFAD2 2/ v/ T U R LIZE AT LAVIBOEE
REEIME .V ) BRRRY LU EDO L AULRED LY, e, T XS MIBE
FUIENIE (VLCFA) B REBEIZHFENTWDEIN, XA AR E LTHEAT2EAICIEIRETH
%o VLCFA O L~z FiF57-oic, i r > —€ 1| 22— N+ 5851 FAEL %
CRISPR/Cas9 IZX»Tx®/L A, CI18 Rfafuffilife (v A B, UV —nAfg, KO
a-UJ LrBEET) OL UL ER L, 020~024 VLCFA (A =& KON L HER)
F. BARD 22%L EE L T, BIEBREARED 2% Kl CTh - 7=,

- b= b

M~ MIEb 7/ AREICL Y BFEIZEM TN TV RETH D, REMELZ SO, IF
WM AZIER L, 6, &, A4 X, KOEKO S CHHMEZ @D 5 B OMRENRIT DI
TW3,

y =7 X JE&EE (GABA) (XMt EFIHICV 7 v 7 AR N D HEEEHREM R D TH D,
N~ DT NVE I NS GABA ZAKRT 574 3 Uik FEEEHE (GAD) 1% H L., GAD
%Z 23— R34 25 S1GAD2 K& (OVNS1GAD3 @ C Kulii H £ K A A % CRISPR/Cas9 % fii » THIFR L .
GAD DEMEZ FA S8 GABA ZMIINIZEEFET 2 115 GABA M~ ~) OBIRIZRIILEZY, =
DEIFIRE b~ MIABOBLEFDEEL TRV END, BB &L TEARN
CHIrE N, BAEAER OV ZAAFTELELOBGFHBEZOBRBORMSENTHDL E LT
2020 FEICEAEE ~OE T H - HHREEN TON Tz, 2021 FIEHHICREL WD, i
% GABA-TP1, GABA-TP3, CAT9, K& ON SSADH iE{n ¥ DERIZL > THE GABA F~ N Z/EH
THLZENHEINTNDY,

% Plant Biotechnol. J. 15, 729-739. doi: 10.1111/pbi. 12671
°1 Sci. Rep. 7:7057. doi: 10.1038/s41598-017-06400-y
°2 Plant Cell Rep. 36, 1065-1082. doi: 10.1007/s00299-017-2137-9
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mUabvy b~ FOEHOTOIZ SGR1 2RI LIS ) AREL=Z T2 b~ ME, U=
VUoEAENL LEEL ol
BpAfED N~ b Solanum pimpinellifolium IXBEZE 72 A b U A0 & iR 25 LT
Do ZOMMBORMEZE LI EEHBICET L IICKBETDHZE T, HLOERESLFEOM
SERHIREE LD, SPL O, FAS, FW2.2, MULT, CycB @ 6 DDi&{s 1% CRISPR/Cas9 % ff ]
LCTEBc v 7o b Lk, ZHICEKV REOBENE(LL, REOY A XT3/, ILE
X0 fFICHEM L7z, S, Vav /&L 5 HETRER LR,

N~ b ORI & IFEEM A IR T2, REORMAEZED 5 R AT AL E
(RIN) &z 1% ¥ —7% > FIT CRISPR/Cas9 T/ v 7 77 T 5Z L TREORADIRIES
LT, BEFmEIZEY ALC (Alcobaca) B FZEHAL ale RE#HEAME M~ M HE
NPt E R LTz,

9 E A ZRERPTE, BEEMER A S LB B RE P~ P BB I TWD,

R AVAVE

W) eZzolEEOT 77 0%, B L B OEZICBIT2EERERIEM TH S,
EPEM MR L E R EA~OEMEAm E LA TS 2 LIIFEFICEETH
Ay

NTFTOFEFRETHAHNFTF A MY —2 74L& (banana streak virus) [ZEHRZN L T
RYT B2 T, BRI T AL AZADDNANARFTFTDF ) AOFPICHRYIAEND &V )
i a2 Fo C\nbd, BE., KEDDNFTFTOBNZDT AV AD DNA ZH DAL TS -
O, NTFRERSSTIEDICEIAA NV RAZZITAHE, ZOTANVAPKRIRIENBH L T
R, N TEEEREZMESETLE ) BROWENKEAT S, CRISPR/Cas9 #AWVT, 7
TUTVDT ) MIEENDTANADNAEZ S, v 7T U ML, UA/LADNA 7 U —RDIEH
2Ry L 7=,

NEFORMFEOF CTROAEEENLZL D [Ty X T ¢ v afnfli] B/ ST ~HIck vk
KW ELZITTEY, BEZKELRTNIER LR VIRIICH > T\ b, BN <Rk,
WIEEO 7 HF IV U LABOER TR4 BDIRNGEALTEELZEL TIRNY, HEEREMEL
TMbBMNEE I, 20156 AN LBENERL, 74V CTEELOF ¥y T o
vV a O EEEEOK 18%I12% 75 1 )7 5,000 ~7 X — /VORERENPERE L E S,
Y DOEBIZ L > THATEITFELHED LT 5%, 2019 4FICITMATHHD TRAIN a1
VETIOEEERESHETINTND, ZOIRK~DORA RGBTV ELEEIL S0
TELT, ZOFEMRATEENENBIVL, F¥ T 4y 2Bl 282 b BE
ENTNDEY, BRICHLESBEINTWEZa A« 2= LD TR 1IC XKV ERAYE
BT, AEFEEZRERSINTVD, Fy_XUT 40y V2 [ THEES TRENUC L 5 LR
WRETDHZENTERY, 2T, CRISPR BinFREHMZ AW T B~ %25
W5 RGA2 BIGFAHBREA L& Z A, TRA 1T T 2 |PMENRTRL /2o 72, RCAZ &IGT

% Nat. Biotechnol. 36, 1211-1216. doi: 10.1038/nbt. 4272

% Communications Biology volume 2, Article number: 46 (2019)

% https://www. jetro. go. jp/biznews/2020/03/492dca416a37c880. html

% Nature ( IF 42.778 ) Pub Date : 2019-08-19 , DOI: 10.1038/d41586-019-02489-5
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BRI KRBT TIERWED, ZOBBFEEROEADOARTIE, HIZXL > TEIs X
W & i snigni=w, IKSFIH S D mTREMEN & 57,

- MG

T XYY —=>27%\E Candidatus Liberibacter asiaticus B2 & Y MHGE I B
IR EL 52 H5RETH D, ZOIRKICTH D - HEEIZ, REXNECETRODO E E/KL
RAETCHE L, BHEDEFEOMITHEST 5, KETIX 2005 FITHREDHER I 4L, ZHLLFE
7Y ZMTIFEBEZSD0, 90 B RVEELEWDNUDRMDO T x>y DAEEE T5%AD
XF8, AR UTH 2014 FICYUEZIRIEEZ I35 Trioza erytreae (77U B/EZE
DX T ) MBI S LREAE RIS A NG EOEEMICEE-> T, RIZLAKRE
WORTIE 7 R CAEENEFRT I EREIN TS, AARTYH 1988 AT HHBIRE R
TR TRAENHERINTWVDR, WBARNRBIREN 2, —EEMICEANT D & HER
KEGIERFIEFICHE L W=, BIEDS, BEERSCEAMN~OEALEEZ LT 572012, B
il & BABRRI R A R L TV 5%, TRAYBRBERIII XY T ) = TR ENRICTE
ERALTEYO, 7 LAY KREIZTCRISPR/Cas) oo i &Y 7' U — = Jygikhitt:
MO BFRBED LTV D,

1—2—3. KEW

Rk ComEEER, ROHEEORFEREICIY, ANMEOTFEZEEIRML kY, EiER
FEELERRE (FAO) 2k D&, RO~ ANY7- 0 ANFHEOFERIHE EIL20.5F 27T A0
IREMEIZEL, 4% 10 FRITEHITHENT AL TH D, Zhick v, RO Bk%L
BARFE L RBICBIT DA EOMmD THEREFLA®E LT, ZOHMEM AR 5720
WZIX, Rt rTRB e AR E PR 8 & 2 R R IR ZEE B RN 7200 TFAO i SR E R THE 1
) 2020 FFARIC KL B &, 2018 Fo R oA ERAER (R0 - 8B5E) X1/ 7,900 5 b
YTHDLN, D) LEEAEFERILS, 210 5 Fr BEEREMHE) Lo TRY, &FH—A
TITRNFEORAEFEEMIE OKREL 4,010 & F/VICH L THEFEIZLD HDOIX 2,500 & Fv
Llpoln, BIHELDREEEMBIZIAECLILOEZBZTND, BIMEDORIEDTZDIZ
F. HBEEOEIHICEDLELIREOA R LT, BIHLSTWEE., oMk, AR5EICHE L
I E %S L M OER RS> TE TS, FAEOMEEEZ1T ) -0ICidEs
BN RERBIAMFE CTH DL Z EMHNATH Y . 2OTNETND AT — T THERSGINFE -
TWALEND D, TOEOEEFRENENTWSREIZRO, WD X ) ICRENFL
RN, S RIC K D EAEN T D 2 EBEEL W,

PEROBAR PR Z EAIC LV EH ST, BEFHEBRZT NI 0T 4 v 7 —F D
b SN TV D2, HHICHT £ TIZ 24 FOBARLN-> TS, HEBELETTHDHRE
RNVEVBEET (R 7Y —F U HEK) ZREHETZICEALTWD D, Bis M
RN TE SR AN CBIE L oW L O IS RE D 2 v b 1 — L& 1T 9 S i Ik H & % B o

" https://www. japanfruit. jp/Portals/0/resources/JFF/kaigai/jyoho/jyoho—pdf/KKNJ_141. pdf
% https://www. japanfruit. jp/Portals/0/resources/JFF/kaigai/jyoho/jyoho-pdf/KKNj_131. pdf
% https://www.maff. go. jp/j/syouan/syokubo/keneki/iyph/iyph. html

% https://www. japanfruit. jp/Portals/0/resources/JFF/kaigai/jyoho/jyoho-pdf/KKNj_131. pdf
61 http://www. fao. org/documents/card/en/c/ca9229en
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BRFNER 6, EROMEEZHRT SEINE LT ARENBS L, S 2 RIEICE
Llzon ISR THRE T2 2 ENAREL o7z,

sV AL

YA ATREEIZEDDAEHOFNEN AFUT DRI a A FREy, £2T, &K
NTHRANEZTEL0E2M25I4AAXF > (MSTN) #Eis+% CRISPR/Cas9 T/ v 77T
U hEE, T AREST AT, 0T ) AREY AR LE#HTEDE, AT MSTN
HRELZ KRB LT ) DRERNE~ XA ZEH LY, ZOHXAITHIRTE L1 D1ZEHA
BEOWRBR OGNz, FERIZFZ 77 THHEAIL TS, TDOZ &L, 7/ LAREFIFICE
DROEEREZEHE CTHREICT S22 2R LTRY, FHEHO o ERE ~ofa%M
LTt Wnwz b,

cJu~wsu

< 7 o [XANERHIE Ik U CIERICEUR AT, K SICEBE W AR =y 72 . AT
HEWIIEAEY = RTEOND I ECTHEMLGN TOBERENELE D, ZOHEMICHE LT
TBE72 L) HEICHKRE T ENEENTE L, EHFIENIEDDI VT 2 VU2 RRK
Ib (ryr 1b) IZ&FH L. T OMAEA Platinum TALEN (B TALEN) T/ v 277 v b5
LT, AN Lo TAEU DB R @mKRBI TE D2 2R L%,

- PN

TP NRBICSEIL LTHLETH LN, 7 u~ /g, Moo kv Bk
NHELRY, 22T, BEAaLuvafERz B L, BCRMEEERE T TH 5 AVIR-V1a2
ZTALENICEY /v 27 ¥ b LIeREMEIEHICKII L TWD, BIICE Vil LZBEE b
DY ARNOMEEHZRATZLDTH D,

1—2—4. B frwmERKEY L TNV Z~TIE

AR TR X Hi Al &> TRIEMOEREEZIT O AV v ME, #EROEREM TIEIAATEE &
B2 BT\, FHREFECRERMEORIEMZ B THRB T 5 2 &0, BIEHOFK
BRCHl S 7o o T Ro i @M KT HREE T DIEMC. BEDORER D &% GTEW
REEBEICERTEDL L TH D, B FHMBIKEDS ., BIHAESESHEOENTZE
BaEHTEETHIZLNTED, LOLARND, B2 2KEDZBREE D ~D ik
ZSEARIZIIPIE L2V TIT 5474 GREF. W, WAS%E) X, I Z~FEof il AR
FEIWZ LD AEMEEEICHENE LR DD ENCOWTEELZZ T LILEND L, BEOR
R, MEPENWERBOONTHEDOH, TOMANEKRIND,

— )., BT REHNEZHE S LEFREEOA LY — RERBEMHICEHD D ZENTE LD,
Z OB FFNITIEITIML TV D, Bl FmEEIN 2 W TREIIZH T BIKEDIZ
NRBERTDREFLTELT, TROERITEITORMEMESCEARERERFELIIL>TH
BRENTEEFREICOFERICHFEET D O TH L GEIE. IAVZ BT 5 [Bis 1

%2 https://www. sbj. or. jp/wp—content/uploads/file/sbj/9701/9701 _project_bio. pdf
8 Scientific Reports. 2019. 9:13871. doi.org/10.1038/s41598-019-50418-3 /
61 https://kaken.nii.ac. jp/ja/report/KAKENHI-PROJECT-15H02459/15H024592018 jisseki/
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FHHEZ AW IZREE LT, I ~FTIETIEEBI S e nd, BEBGRTHEHAT 5T
W S TORBMIBMEAE LT T 5720, 2020 4E101E% GABA h~ bk DA PENEI& TR
BHENE T E L THRESNTWND,

2016 2K [E EZHE USDA 1%, CRISPR/Cas9 THREINT-UV X —a—r (BT 18
2~ v a2 — ANIELFHEEZ (DA E L ToORMOZIAE LTEHBY P 2019
fF 2 HITIE TALEN THRESNTZmA LA YBERG [Calyno) DOFEE LRI T
Wb, ZIDOEETREEMITIIN KBRS REENT, HRKOBHELEFRZETHD GM 1E
M EF o 2nizd, KETIE, BELWEEAIE T S5 TnZ2n, LavL, BU % TliiEs
FmEIEMITHR L TR LWHLHI Z 0T TR0 | EIZXE > TZOH LWEIRIZ OV TOx I
REERp-TVD,

BAATREICL D AERICEN A, MEmCTEIMETE 2MEMBTLZ LT, X
7B O K ONR R 72 1D b RINEIR A RET 2 BIMENIIHF I N D,

BT imELIN . %12 CRISPR/Cas9 EinFMiEHiiTiX, I kB2 EITITT 2 L0
MMENBEZHIZTEDLI D, FETED LN TWHBIEFRELEMOHE OREE 7 VT
THLZEnTENL, 77V AREDOIEE LEICK T L2 BEEE, BERER LIZET D
HFifre 720 K[UEEEBZ bxE Lo, R OB Z 2R EOBEMIICEERT 2 2 & 3 HIFF
b,

% Nature (2016-04-21) | doi: 10.1038/nature.2016. 19754
% https://www. usda. gov/media/press-releases/2018/03/28/secretary-perdue—issues-usda-
statement—-plant-breeding—innovation
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1— 3. BETWRESNZFA Lm0 EE

1—3—1. AEM X HILFHOAPE

EAETIE, B - B2 CTELDNZBARE, g, Sl EoRBERLS, T 8]
KL DT I VB E, G hoMEDOKE LTI Lictkx 28 MW EAEER N THONT
T, Flo, MEMOEFET HRAABILEDOERRBINTETEY, JLEWE., BiBAH.
BEBBAEA], S mbAl e EOAIEEME N TEAE IR TS, BRE LWER T+ L%
DRBIZED ., MEWICHOOWME R EFESE D100, MG E R DMEWIC R DAY
HOR DB F 2 NABHNTEANL T, ZOMAEMD AR LR VWYWEEEEIEL LD
AREL R o T& -, ZOBGFHEBZEMICEY KIBETOE hA Y2 ) U R ENEES
NTET, ZOHENNERESM, feh EIEL, B, BER. (i, B, SA FREEIC
HINN ST, —H, " FA T H~T 47 ADOHERIZEID | Fx RBLEFILKI, 3
WS Shu, BRI CHEIEREICEIRTE 2 X010k > T, T4, CRISPR #Ei5
TmEHNZ R WD Z & T, BB X —5 v MEEFOMESC, BRI L0 SR o4&
) DB DI E @O DL ENTEDL LI RoT, £To. FRLEWEEFET D
EWINE OIFIFEMED =010, KEEAEICEEE L AWEA, BaralEdTsZ bick
0 IR IEAE I BT 2R IR I ORI 2K N S0 | RFEEO ATREME O & 2 M FE A 4 5
LZRHODIT, GRAS (—RICEELFBDOLNTND) ICV ARSI TWALHEZR EE2AFERIC
BWELZ SEVT LI EREH TR oTe, EEIT, SAFHEL 7 X W - IBNIRE, BEHR.

BUNRTE, TIR)A R ELAEEST D TEAEMNBEKERICB W T, CRISPR v A7 A%
AN T TETWnWD (F1-1-5) .

# 1-1-5 CRISPR ZFI ] L 7=k 297

& EHEEF B
NYGTYIYT
Bacillus smithii pyrF WHOSCESTYE. IXARFREE
amyE, typG2
Clostridium autoethanogenum Adh IR/ —ILERUV2 3T2/—)
IT¥EERETIE
Clostridium beijerinckii Ack, adhE INA AR EE R
Clostridium cellulolyticum pyrF, mspl, NAFIRILF—AEDETILE
Corynebacterium glutamicum Pgi, pck L-UPy, L-J L3 = UBEEE
Clostridium |jungdahlii Pta, adhEl Co, C02 #N\AABEIZLTH, T4
J—ILERE
Clostridium pasteurianum cpaAlR B tEO— L% TR/ —)LICEH
Escherichia coli Growth NAFEG BREETDIETILE
relatedgenes
Lactobacillus reuteri srtA, sdp6, laclL TOAONA AT O REHEFEO>TE
HICEELE
Streptococcus thermophiles Growth TONAAT4 O R - REROITXE
relatedgenes BIICEE4HE. CRISPR-Cas BAZ
Streptomyces albus redF RKAYPPLEBEEEYEEZLEET S

B, HLOWVRHEDELEERO
CRISPR-Cas M A%
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1

Streptomyces coelicolor

EMEEF
actll-orf4, redD,
ginR, AGT. RED.
rpsL

B
RKAPOCEETEYMEDOEET D
H. ERFRERAISREF
pKCcas9d0 #BF., 7o F/ 00—
VEESRBEEA ST YR XML
ThIA oIz d Bk,

Streptomyces coelicolor

actIORF1, actVB

XAMPERIMEMEDEET B
B. 79F/0-—CU5ARBREE
A=y k

CRISPR/Cas9 > X T LBAH

Streptomyces lividans redF RXKAYMCEEETEMEZEET SE

Streptomyces redF KAV CEEEEYMEEEE, /v

viridochromogenes 97k

Tatumellacitrea tkrA, glk E4 =Y CrlkEAE (2-7 ~-D-7 1
aVER) KE. 2EST/ LEEVR
T L ERF

2353

Candida albicans ADE2 Jx/—ILRORILLTILTE KES
fi#

Kluyveromyces lactis ACE2, S372 IT¥AHE. BEFTCRISPR VR T LA
B 5

Pichia pastoris AOX1, MPPI, AR —IILEILENA A B R EE
BH. FENGZELTE

Saccharomyces cerevisiae Growth NAFEREER. SEHEZFML

relatedgenes

Rhodosporidiumtoruloides

CRTI. CAR2. CLYBL

EBERUVHAOTF/ A FDOERE
CRISPR / Cas9 FA%

Rhodosporidiumtoruloides URA3. URA3 CRISPR / Cas9 B

HRIRE

Ustilago maydis Bw2, bE1 Bm. BEER. LZ2ROEE
ERE+RMRICHZEZHRETISX
= FORASH

Yarrowia lipolytica TRP1, PEX10 NAFHGOEE, TSAZF
(pCAS1y| X I pCAS2yl) LR FT LA
R

Aspergillus aculeatus alba, pyrG BRONMAHRBEEE

A. brasiliensis 2URBOT / LIREERR

A. carbonarius

A. luchuensis

A. nidulans

A. niger

Aspergillus oryzae Ku-70, 1ligD BELPAVNVBEDEE. EMEER

FRATSAIFOBE

Myceliophthora thermophile

Crel, res-1

HEEHEIO—RXBEELEE. EM
EEFED-ODEEINETIR
SN

Neurospora crassa CLR-2, GSY-1 TILS—FEREE. RKREOYS
J LiRE R

Penicillium chrysogenum PKS B-S U LRMEYMEEE. £
BDY / LiREERHR

Trichoderma reesei urab BRAEE

Alternaria alternate pksA, brm2 TEMICEELGERROEESI /Y
BDEER

Aspergillus fumigatus pksP BEOIUNIVEOKEERE. DK

OxX>+274L> (DHN) Z4£ER.

27




1 BHLEET EL:;)

casI DHEBIIEHFDOREICELE
5z 0
Aspergillus fumigatus gpdA BROIVNVEOEER. FUN
DOVDERE
Candida glabrata GPI-anchored ANNARSTEETEERET
Gene CRISPR/Cas9 ¥ R F LBAH
Neurospora crassa CLR-2, GSY-1 e TILS—FBREOREREEZNE
Saccharomyces Resistant alleles BREEI VNNV EDEEE
cerevisiae IR/ —ILEEDEI
Kluyveromyces lactis
Saccharomyces ADE2, CAN1.Y BEEEEAVNNVEDLEES
cerevisiae BEY ) LIREVATLEZHRRE
Saccharomyces ADE2, PDC1, PDC5 BEREBEINIVEOEEE. IR
Cerevisiae RkEBEOEEEZR L
Saccharomyces CAN1, ADE2, BREBIVANVEDEEHR. 28
cerevisiae LYP1, AT /YO TFTo b
Saccharomyces PDC1, ALDS, BREEFEI N\ VEDEEHR. 3-E
Cerevisiae FoFo 7oA vBEEE%2RE
Saccharomyces ACS1, ACS2 BREBIVANVEOEER. B8
Cerevisiae DE LT ZiEAHIBR
Saccharomyces tHMG1 BREEIONVEOEERA. B-
Cerevisiae HhOTUORBREERE ODEDEE
Saccharomyces NatR R, BB UNVEDEER. B
Cerevisiae BB
Saccharomycescerevisiae Pdc NAFAR—RADLEYMEDEE
2,3-TH2TF—)
Schizosaccharomyces rrki BR. BEBANVBEOEER. &
Pombe BEEH CHERT S CRISPR Y — LB
%
Talaromyces PKS BR, BEBAVN\VBODEER. T
Atroroseus JhEOVER
Ustilago maydis bE1, bW2 Bx. BEEI VNI BEDEER
Scheffersomyces stipitis ade2. trpl FOO—RANME. ¥ IBER

Bl 21X, JIEEER: Rhodosporidium toruloides I, V7 /&)l o —RAZ /A I~ ATHE
BCE, BEEROIaT /A4 ROSAEMEIZI Y ALFEWE R ONSA TREOEFEDOH L7
i & RS TWwWb, R toruloides 1%, p-2 v /VE, 7=V T, =V Ul ZEEF
farp . V7=V ICEET kxR EFERICEDE BT 2N E2 2 T, HEBRL
BT DM 552 e, VT vra—RFERMNS A Y LA REEEI
WTAETHDL, ATV /A RIEY =y NMRENCEBRAEE/R 720 | SRR T8y —
IWOBRNEEN TV =, £Z T, R. toruloides A ® CRISPR/Cas9 X—ZAD 7 / AfftE
HiEEEE L, MARDOE EEZ =7y bEK-S L ELY ) DMRENTATEEIC /2 - 1258,
TEMHATE HERTOY ) MREBFTOMSIIC LY, —BOAEEEOR EATREICR D,

CRISPR ¥ A7 A X W AEFEMED M E L7l & LT, MEWE X % 7 — L &(LEER) Ogataea
polymorpha 225 @O L A7 fa— LA #7~7, Ogataea polymorpha (=% /J —/L U~
Fo. I B—8, INETFF LR EDEZ DAL ARG EERT D, HEH T —I— L
ADLET ) DREAT ALY, A XX =N TV Eue— - VBT RIX—FE%E
a— K9 2% 3 DDi#EfE 1 OpLEU2, OpURA3, K ONOpHIS3 & ¥ —74 v hiEfa & L TEN L,

% Biotechnology and Bioengineering Volume 116, Issue 8 p. 2103-2109
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https://onlinelibrary.wiley.com/journal/10970290
https://onlinelibrary.wiley.com/toc/10970290/2019/116/8

VART b — )VARRIZHE R TAL, 4CL, MY STS Bty N2 EHMAAALTEE Z A,
BRLUANRT o — LAFERIT 97.23+4. 84ng/L FTED AL LN TX 9,

1—3—2. WilEE~DBETmEDENOIGH

RO VX —HET T - TR - KEIRH A (ING) 72 AL RREHC K& <KFL TV
Do BRIT, HARTIZH B ARE K LIKE, ma%ﬂm@Wﬁ ITEE-TEY, 2018 FE X
85.5% Td V. ZDKIM/TITMEINNE OEAIZT > T\ D, ZOFER 2018 D HAD T X
X —HEFAERIL 11.8% & 1E N0 OECD #EE &t 5 LIRAKHEL 725 TWD, —F, LA
BEOREHEEIZL D RKF O CO2 OHIMMATFEOREKIBEBR(LEZF SR T EINTEY, K
FEESIEEAS2ERNET Y i _RE Vg — L ARME L oo TN D, [EESEEENIC Y
5&%%N?w(mm)@me15ﬁﬁﬁﬁiiJV;é& PEFEEMUBOIRE EH %
LEUNICBE 2D E W) BEZZERT H7-0I121F, 2000FFUVETOI—HR L ==2—Fh
?wﬁﬁgkéhfwéoHﬁéaww3ﬁ3&1%ﬁw\mm&&f@ﬁ—ﬁy:;—
FINWERHLTWDS, TNEERTIHIEDOOABREIOHEEZIEH T —R o =2—F
TR ELE LT, XA A~ ABRELOBBPHFEINTWD, TOHRTYH, HkibE, EEE,
TN T YT I EONERMAEY (BOMEEEE) Ao lo A A~ REFENRE EAA A~
AL U CAEEENE . RENCHIS LW EZ b B, ARHEE L BES LA nkitftox
FNUF—JHELTHEEINTWD, LrLen6, BURTIE=Z X Ml CHIBRBHIIZ R TIFT
HTETELT, EEMOMERKLETHL, DD, EFK'@ODWL%EE’\J& L7z Bfs+
M X T E AW FEEMTONTE T, L LR s, BE 2 AWITERE A~
DEBEZBET D LRI TOFRA il%fﬁn\Hﬁfﬁi»&«%%ﬁﬁ@ﬁ%kﬁéo
T, EEEREZED TS CRISPR/Cas9 7/ MREFMZFIH LT, SkEia T %2 1F
AETIEEEZULETHDFERIRLON TS, BIE, TF VBMBEECEEMNTICAEZ
WM EBEE AR LIS ) AT — 2 NETHE L LICEENBICE T 5 MMEEO
CRISPR/Cas9 7/ LAREHM OfELEZ D I LTV D,

FRTTAARIZCT, FETNVEYWTHD 27 7 REF A (Chlamydomonas reinhardtii)
(HfH AR RR#E) 12 DNA X — 2 @ CRISPR/Cas9 Hifi & it~ L7243, Cas9 protein OffifEHEIZ
K0, BREREANDHRNDIEFITIEN 727 , Cas9 protein HZ wiRT 572 HIT sgRNA
ZEte Cas9 VAL Z L /S 7 RNP (Cas9-gRNA RNP ) #ffio > =BG FimEIC LD/ v 7
T MIEI LTV ™7 Cas9/sgRNA-RNP A KEZ N L7727 VY u—F oM ik, 15
7 A~OHK DNA (cas9 BIRF) OEAZEDLRWZD, Bz £ (GMO) Kl
O#FPASNCTH D AREEN B D,

RO RIS X, BMarEsks = v 2 2 7 %% (Coccomyxa sp. KJ k) ZffioTH
J LAREEBANEORGT EIT> T D, ayaIr7yhid, kOEMT CRFREME R L,
BN R 7o U a— L2 BERED 60% 4B 5 LUV TER L, BIEERET

% Biotechnology for Biofuels volume 11, Article number: 277 (2018)

https://www. enecho. meti. go. jp/about/special/johoteikyo/energyissue2020_1.html

" Front. Bioeng. Biotechnol., 03 September 2020 https://doi.org/10.3389/fbioe. 2020.00914
2 Bukaryot Cell. 2014;13:1465-9

™ Sci Rep. 2016;6:1-15

Sci Rep. 2016;6:30620

™ Plant Cell. 2017;29:2498-518
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https://link.springer.com/journal/13068
https://doi.org/10.3389/fbioe.2020.00914

EBETEDLZLEDNOERFOMEFEIBAZBMO T ZENTE D7 80O, FREHEREICHE LT
BENTREEZRF>TWd, BFHBEIN, SkBETFEZMBICE I TEBSFwRET D

(Cas9/gRNA # &K (Cas9—gRNARNP) OMIEN~DOEBEEAN) FIET, avyaIsZH oMM
JalN 7z enva 7 4 VEBEEZRD DEMLT (FISY) 2/ v 77 0 $5Z N TE, MuEE
FENEAZHLI LTWER, /vy 77U Mo ea 7 o V&6 8T, BERMO 7 0
074 VERED 30%RMICHAD L-, £7-. FEOFET 3 DO EFICERAEAT
HZEIk T, WARAEEMES 1.7 FICEFLEZEbHREL TWDE™, AT RERR
TREENZN END, BRTEHENAOEEM CHERT HLE I N Z ~TIEOHE %% T
NEEZLRNRDT,

F v 7 Z7uvaura>7 A (Nannochloropsis gaditana) [ZAEIZHEFE L., KEO MY 7L
7 U ' a— R OENEZ A fRFIIE R (A aY XX Uk EY) AR L, [EEV
BREL R OB BRI A DR D720, FEEMICHIREVEHEE TH L™, I
ENBIE, T AT AXIBNEL, B THBEPEMTHL 7O, BMEET X7 A KOS
&E%?ﬁﬁhkﬁ%%?w&&é T ruun U REMEST, ETNVEMTHDL T T

S REFTRICEBTFEZEAT LIV IRES Bz FHAEATE D CRISPR/Cas9 N— A DiE
BrmEELRFT SN TS,

T V=N EK T T s U ) 7 AR, BN FTRELD A PEIC
;tob\fﬁtﬁ”fﬁéﬂfb\éf// s A EMBROBHEELEZ S THEEEEEIES

WCWZE LT, ERRZEUET CREEEZAICHBET 25K 422 — N7 28EB 1%,
i”ﬁ@;—?%in%Hbﬁﬁmwﬁ?ﬁ&%fnﬁ(nﬂﬁfﬁ LEBFAAL T ELTRHELTE, Z0O8EBT%
CRISPR/Cas9 £V /v 77U NT25Z&LT, Fr/r7uan v 2A0MEBEEAE% AR
20%7° 5 40-55% F Tlal L35 Z & ITakEh L7,

7 1m L7 (Chlorella vulgarisFSP —E) ~% CRISPR/Cas9 Mz -fENITTHON TV D,
o =3 NEFbEEFEEAR T fad3 BI5 T Z R & §5 CRISPR/Cas9 Y AT AIZLY, 7/7mr LT
MBOBEEERED 46% (w/w) <L o728,

2019 4E 121k, BUYLZMgE L 2 — 7 L 4ER I R Y A OEEF AR Buglena gracilis &
ﬂ%é: L7Z@NR DT ) MREFIEOMSL 2Rk A d=, N7 3Ivy (Vv MREFEED &k

W D EEHE DB+ EgGSL2 ZFEAYIC Cas9 RNP HAKAZERK L, =L 7 bRl —3i 3
PEERAWT, I FU AVHIFENIC Cas9 RNP G R Z EHAE AN Lz & 2 A, AL 72 FEfE
THI 80% &LV o, MMOMMIEE CITEEZ AR WIIEDORNETO T X L7e /KB - AL
FE AL TV D, £7z, Cas9 RNP AR & —fEIZ, EAIBHIERAL | Tk & AR E 22 Bl
B 2 s AT AN L7z ssODN (—AREA Y I74AF X7 L AF K) &, RF—DNA & LT
I RYATOMBRNIZES D ) v 7 A BB LTWA®, E. gracilis @ RNP X— 2D
7 AREFIEIX, 22— VBB TOMEEZMAT 72007 L —7 2 0—%R4t L, M
AL BRI 2 SET D ATRENH 5,

™ https://www. chuo-u. ac. jp/uploads/2018/12/fabdf3ed61ce63flcd6e1880dcOcbbbb. pdf
" Biotechnology for Biofuels volume 11, Article number: 326 (2018)

® Adv. Biochem. Eng. Biotechnol. 128, 69-84

™ https://onlinelibrary.wiley. com/doi/full/10.1111/tpj. 13307

80 Nat Biotechno 2017 Jun 19. doi: 10.1038/nbt. 3865

81 Enzyme Microb. Technol. 133:109458. doi: 10.1016/j.enzmictec.2019. 109458
Plant Biotechnology Journal, 10.1111/pbi. 13174
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https://www.riken.jp/press/2019/20190617_1/index.html#note1
https://www.riken.jp/press/2019/20190617_1/index.html#note2
https://www.riken.jp/press/2019/20190617_1/index.html#note6
https://www.riken.jp/press/2019/20190617_1/index.html#note8
https://www.riken.jp/press/2019/20190617_1/index.html#note8
https://www.riken.jp/press/2019/20190617_1/index.html#note10
https://www.riken.jp/press/2019/20190617_1/index.html#note11
https://biotechnologyforbiofuels.biomedcentral.com/
https://onlinelibrary.wiley.com/doi/full/10.1111/pbi.13174

1—3—3. BiarwmEHNITZFRM L bSO AE & 1L Z~F ik

AR T HRERANTIC L0 G SN EW &> AL RO EFENEE R X V7 70 E O R
TITONTWDEAITIER, BV Z~FIEOF 2 FEAE AR EICHEY L, FriE KEOMR 2%
RIFIX e b7, L L, AAKREBRERTFDEYOMBENICHFE LR WGV Z ~TF ik
O TEEFHEBRAEME] Y LN, IV ~TIETHEI SN2 EEZ b,
— 0. BHEEENAHER S ROV —A T = A R EORCR THESNDLEIX, BB
ax OB F X I NV Z ~TVEOH 1 FERBEICHEY L, T RE O RRE 22 2T idz
B, BmIETIRERM 2R L, & SN 7= A & s B EE L WA TS
VR ASFTIETITEGI SRR, ZOFEHICHZ> TUHEIZORRIZONWTHET D Z EBHA
EINTWD,
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1—4. BETwREENEZFIHLEZY—0 R7 A4 7HI
1—4—1. BN AEYEE~DERTF KT A4 7 OFH

W~ X =72 EOWIN AW L0 MKz U CTREMEDFAER, v AR HIEICEYLY
DN EYSE  (vector—borne disease : VBD) 21X, =T V7., T o7&, (Fikh
JE. ERT 7B BN V—<dE, V=Y a~v=TIE, Yy — T AR, BEUR., AARMME.
Frav N BREREND D, 2020 FOVBD T AH T 77 hv— RM¥IZ LD &, VBD TSR
BTCORIIED 17% % EDTEY . FH 70 TALLEDHEELZHL T\DH, TOHTHERIC,
AZADNTE T HPENTE~F Y 7T, 2019 F 11T R THEE 248 2, 900 5 AT L,
40 FNULEDOFEZEEZH LTS, ~T7 VUV TERED 94% 087 7V I THERAELTEY, HEEHED
67%1% 5 AR O THETH D%, VBD OFBIL, B L A R TR b K& < EERIEM
RSB G WEEZRE T b, [BEEE R CREEOMB R Shkx 2R BRI FAR OB
BEKIFTL, TOMEEANHIEDO N2 IC K& EEH 2 Tn5D, WHO Tk MR o4
WG E O YRl & %P 3R 2017-2030) AL, FEIEE L TH O 2 ATgEMEAE B EIC
AT VBDIZXAL T H _&E L LTWD,

JEEX R & LT, R EROEELEZH ST VT U7 F U3 IEF BN L <,
2019 EICHRYID~F VT U 7 F o IRTS, S| O/NRITx U CREBRERENIEE >0, B4
PR EIEE 2R, — 5, BICEDTFHELTOR~TIUTRLAEDNTHDLIN, WER
W2, ~ 7 U 7RO RERFEIEI~Z Y TR E (Plasmodium spp. ) ZEST N ~X T D
BikkCdh 5D, BbAlz LA EETMBEOE LS, RBAOBAM, N~ T IOEFTRED
FREREEZITHO TS, LLENDL, ZNETOXNRTIE~T Y 7IEEEGHIE L TW5D &
XD, TR BAIYE D N~ & T 0 O HBLSEANMM 2 o~ Z U 7 R 2 HHE
LTBY., ~7 U THBROFERLRBERNEHE LR > TWD, WHO IE VBD &k D 728 DT
LWY—LVOBBOMENVLETHIERBELTHBY, S FHEBIWE ST XTOHL
WIBTERY 72 HI B B i OFR AL 2 SCRF L TV 55,

Bin T LEEMEHW T U 7 20T 20 &S U, 2 iHl 3 2 R A3 EETH
NTx7, 2018 ZED Crisanti HI2 LY CRISPR/Cas9 ZIEH L CTH—OH O DOE %
MR ETDHERT, HHERBICEMAEZERIED Z LK LY, = 2Tk, EHNT
FED (BB BIRTE2AVTNVOEMZBZTIRT2BEBETRIA 7R EE TS,
1940 FRICEB BT T4 7 OMED B I N2, HN2ME» S EFFEEICEFEL T
WZW2, Lyl 2012 A1 TCRISPR/Cas9) A L2 & T, BIx T F7 A4 7 OEFEN
HREIZ R o T2,

BIE T K74 7 OBE&IX, CRISPR/Cas9 B & ¥ —7 v VBERTOBLB T F74 7 % FF
S TWHEYNEAEREY ERZRT 5L &, BETRI7A4 73T XTOFHRICELMICSZT
MDA, BEFEOT X TOA U NR—ICHFETDETCRIATHZIRTHIENTE D, Bln T
K< 4 7@ CRISPR/Cas9 7 F FHH[A] 7o Bp A U YL (R 2 585% L COIMr 9~ %, WRIC. FHIAREL#
ZEMHALCUWEEET L XIC, BET L L— e LTEEBTF RIA 7 SN REkK

8 https://www. who. int/en/news-room/fact-sheets/detail/vector—-borne-diseases

8 https://www.who. int/en/news—room/fact—-sheets/detail/malaria

8 https://www. isaaa. org/kc/cropbiotechupdate/files/japanese/japanese—-2020-10-01. pdf
8 https://www.nature. com/articles/nbt. 4245
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M T 5, £HIZ X o> T CRISPR/Cas9 &t NI 4 7B FABAMLEAKIZa -3
b, TOERTXTOMKIZEE T FTATHREDLZ LIk dY,

Crisanti D DOAFZE TIX. I D doublesex EIEF @ intron 4-exon 5 fEIK %
CRISPR/Cas9 T/ w77 7 hL1mL A, FADRBELAIHRENCHE L B 2 12N> 1278,
w770 N LTERNBIEFICOWTREESMED A ZTMHERIKORBEZ & HERRAR
&R LTz, 2@ CRISPR/Cas9 EiE T K7 A 71X, Fr—T I AN LN~ T IR
WZIRN 0 . T~11 ALINIZ 100% DAEFRIZE L=, CRISPR/Cas9 &+ E2 b - 7=il
FIIHAR T ETRAE LD, FIA4 T7OIEBEREET, F—YIC ARG Y / AfREN
~ T HE T B ITIFIET R COMEERPAETEERE 2 L\, BEBICIT R L%, oF
WEMOFIZDEDT ) ARESINT, v 7 70 N ENRILZF E 2 SN OFIEN A
YT NVOIER & 2 TR L E O &2 Ik Lz,

1—4— 2. FHORGFE~OBELET KT A4 7 OHH

BFEO 7 a— AL OBHRER, MR Y 8T — 7 OFESCEIE IS | O R A ik
W2k, HESYSHBLA IR0 CIEROARRICL DEMR A M L, FH - Milka Bz T
BE+ 2SN 2MICHEML T0WD, 2D REYOEEROIERIC LV BAREICEK
RREFIRKE T D TIEND TER ., EMSHREICEEE HT- 2, NEORFRICHEY
BElEEITHELRSTWD, SKENTERMBEICEELZEZ 0L LTIE, =a—Y—
FZURNICBTFOIRAI, A=AV TICBTFHuXeAF e, KEZBTLHT
CTHEEO A, HEIZBTDL NI ANA A0 Y REI T ERBEET D, JRIZTE
KHEOEREZEBE L TEY, MARRTNIEESEEHFETHREBT 20050 & THRIN
Do, £ T, 7 UTHTHAEINTWND X ST CRISPR/Cas9 i~ 7285+ KT A 7T
L OARFEEZREDOEEZREZ T 5 Z EBRF SN TND,

FF. WHLETOEBGBF R IA T OANREMNEZE 72, 2019 {2 Grunwald 5%
CRISPR/Cas9 Z#fi- TV = RIA4 7R~ T RAICHWMIGTEERELTNDY, EED M
TonA A1 U RZONWT, CRISPR/Cas9 ¥ AT AT X B85 T N7 A 712 L D EARE 4
Ralb—va VR EITo TN DY,

= a2—U—F 2 FEFFIZ, 2050 £ E TR X IR E DO KTE A ARMT 53 E [Predator
Free 2050) #% &KL TEVH, ZOHFTEE T FIFA4 TOFMHBMFTLTWVDH,

BT R 74 7 CTEIMNI T 52 RIRIZIE CRISPR/Cas9 ELHINE > TV D70, 4k
BB TR ASH TS Z LR, ZOEMIINE ~FTHEOE —FEERSE (BR) ©
AR L7225, FHEEROGAITHGERICEMSHEERETMEZITO 2 EBMEATHD
D3, BRETICHLH L2 T VIR BRBEIC AT 3 2 BRI M T & 97, /RO PSR TRl 5 =2 &
DBICR DOFE & 22 50, Al O HFIEICOWTIEH0HE RV RENDIZENMETH D, &
B R A4 TREENR - TEREPLOIIMIHH LI2GAIE, S< bW EFKE TH-TH,
HRDARRDOFTDOYEE~DBIEF FTATHNIEN>TCLEIRNRDH D, WL AR

87 DOI: 10.7554/eLife. 03401

8 Nature Biotechnology volume 36, pagesl1062-1066 (2018)

8 Nature volume 566, pagesl05-109 (2019)

9% Scientific Reports volume 11, Article number: 3719 (2021)
' https://predatorfreenz. org/big-picture/pf-2050-vision/
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https://doi.org/10.7554/eLife.03401
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BEELZEOEEICREIE DL Z EIXBWEEHOMER EOARBTFHY R 703 fH L &b
RAKEEDRILLH - RAEMEROBB Vo2 A7 b 6T HEEb®H 5, B
AR TIXEERFZEERL I8 AR MR EAE Hi#E NI Gene Drive IZBT 5V —F 77
JL— RS Z . AR 29 4F 9 HIZ Gene Drive DHLY LM EE4 A E MR O 7B % 38
& L72%,

:m%®ﬂﬁﬁgﬁwﬁﬁ%F?4f%%ﬁbk BB TFREY AT DMIAREANEL
eV EMT e e LTRERMMICKB S LS sz RRIEEDRFEEZIT> TV D,
fm~Fﬁ%ﬁ&A%Aw}ﬁ%[%ﬁ%h@ﬁn?*bi CRISPR/Cas9 72 ¥ O &5 T
TmERHEEL T ey 735, A7 AL v TFHEEEZ L MFEWEDORA T V—=v T LT —H R —
2t E D TWNDH%,  [HL CRISPR # > X7 & (Anti-CRISPR (Acr) protein) | CRISPR-
Cas IZ/EAH L., BETOUKZHET 5, tﬁim\iﬁ{ﬁ%%ﬁ%’ﬁﬁﬁ%ﬁn?ﬁwé Acr # v %7
BIE. 8 50 FEA/AME SN TWS, Acr Uo7 BEFA LT, ElaF FIA4 7OHIED
THA L ERATNDY, Flo, HREZENRD L ARICHEWET 5 L5 R RetEE 2 -5
Lwﬁﬁ%F?47&ﬁT&6f?47—°F947J#T%§hTV5%

AV T AN=T RKRFEH T I (UCSD) OWFsET — Ak, BB+ K74 7 %=1k

5wiﬂ%¢é&m%2@ﬁ%%btoFeﬂwmjkﬁinéyxTAi\@@%b7
A7 Cas9 ZFHLTHEZ 2 —3 2% L[AKEIC Cas9 ([ZBHE T 285 1% RIS T
Do ZO Cas9 DA TERLIRDET, 2EVELBTFRFRIATHET D ETIENVET D,
—J. [ERACR] EMEIEN D VAT AL, BT R4 T E2HIBRT D L H5%F ST 5,
BIRT RI7A4 70 Cas9 AL TERTFRFIAT7T2MEL, BH2a—LCERRTF KT
A7 LEEH DS, ERACR & e-CHACR (X, BH TlX Cas9 BB oo, BIE K7
AT O A TORERET 2%, ZNDDOFIENEBET R7A4 7 ORI L 725 rieten
bb,

9 http://www. idenshikyo. jp/_src/2910470/GeneDrive_JPN_20170920. pdf?v=1507611457061
9 Cell 177, 1067-1079.e19 (2019) .

% Nature Methods volume 17, pages471-479 (2020)

% PNAS April 23, 2019 116 (17) 8275-8282

% Molecular Cell, Volume 80, Issue 2, 15 October 2020, Pages 246-262.e4
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T ARESCARAEMFICHAEOHEELZF -V — FE L THWTHREBEXREZER L., B#%EE
1To7-, MBEHEEIT Orbit Intelligence. PatentSQUARE o — L % JH\ T ik 5E IR O fif
#Mr L7, Orbit Intelligence I%. Questel fE$RALF AR 100 » EU FOKHFT — % %
BEWTR R - T CX 5 Y 7 h =7 T Y97, PatentSQUARE 1Z/3F Y = v 7 DR

By —EATHL”,

2 —1. f#K

2—1—-1.

Orbit Intelligence

F£1-2-1 7 bmE/EREMFEDOHRFEX (Orbit Intelligence)

VAVANN TE:S

HET DI LK T AREBINSERAEMF O OLEL

no

query

counts

1

(((Gene W Edit+) OR (genome W edit+) OR ZFN OR ZFNs OR (Zinc
W Finger W Nuclease+) OR TALEN OR TALENs OR (Transcription W
activator W like W effector W nuclease+) OR CRISPR+ OR Cas9 OR
(tal W effector+) OR Cas1 OR Cas2 OR Cas3 OR Cas4 OR Cas5 OR
Cas6 OR Cas7 OR Cas8 OR Cas10 OR CAS11 OR Cas12 OR Cas13 OR
Cas14 OR Cas15 OR Cas16 OR Cas17 OR Cas18 OR Cas19 OR Cas20
OR CasX OR cpfl OR Cas12a OR Cas12e))/TI/AB/CLMS

10,881

(((Gene W Edit+) OR (genome W edit+) OR ZFN OR ZFNs OR (Zinc
W Finger W Nuclease+) OR TALEN OR TALENs OR (Transcription W
activator W like W effector W nuclease+) OR CRISPR+ OR Cas9 OR
(tal W effector+) OR Cas1 OR Cas2 OR Cas3 OR Cas4 OR Cas5 OR
Cas6 OR Cas7 OR Cas8 OR Cas10 OR CAS11 OR Cas12 OR Cas13 OR
Cas14 OR Cas15 OR Cas16 OR Cas17 OR Cas18 OR Cas19 OR Cas20
OR CasX OR cpfl OR Cas12a OR Cas12e))/TI/AB/CLMS AND APD
>= 2000

9,516

B

no.

query

counts

(((SYNTHETIC BIOLOGY) OR ((DESIGNED ORGANISM?) OR
(DESIGNED MICROORGANISM?))) OR ((GENE MODIF+ ORGANISM?)
OR (GENOME MODIF+ ORGANISM?) OR (GENETIC+ MODIF+
ORGANISM?)) OR ((GENE MODIF+ MICROORGANISM?) OR
(GENOME MODIF+ MICROORGANISM?) OR (GENETIC+ MODIF+
MICROORGANISM?)) OR ((SYNTH+ MICROORGAN+) OR (SYNTH+
CELL?) OR (SYNTH+ LIFE?) OR (ARTIFICIAL MICROORGAN+) OR
(ARTIFICIAL CELL?) OR (ARTIFICIAL LIFE?)))/TI/AB/CLMS AND
APD >= 2000

2,417

° https://www. questel. com/business—intelligence-software/orbit-intelligence/

% https://www. panasonic. com/jp/business/its/patentsquare. html
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2 ((BACTERIA OR YEAST OR MICROORGAN+ OR CELL? OR PLANT?) |29,979
/TI/AB/CLMS AND ((METABOL+ ENGINEERING) OR (PATHWAY
ENGINEERING) OR (GENETIC ENGINEERING) OR (GENE MODIF+)

OR (GENES MODIF+) OR (GENOME MODIF+) OR (GENETIC+
MODIF+))/TI/AB/CLMS AND APD >= 2000) NOT (HO1M)/IPC

3 (C12N-001/11 OR C12N-001/13 OR C12N-001/15 OR C12N-001/19 99,548
OR C12N-001/21 OR C12N-015/09)/IPC AND APD >= 2000

4 (C12P-005 OR C12P-007 OR C12P-013 OR C12P-015 OR C12P-019 |[119,206
OR C12P-021 OR C12P-033)/IPC AND APD >= 2000

5 (((((USEFUL OR HEALTH+ OR FUNCTIONAL) 4D (MATERIAL+ OR 243,250
SUBSTANCE+ OR METABOLITE+)) OR PHARMA+ OR VACCIN+ OR
PROTEIN+ OR CHEMICAL+) 4D (PROD+ OR SYNTH+)))

/TI/AB/CLMS AND APD >= 2000
6 1 OR (2 AND (4 OR 5) AND 3) 7,456
2—1— 2. PatentSQUARE
Fz1-2-1 7 2fmtk/ EREMTFTORFEX (PatentSQUARE)
VAN TS

BET—HIR—X HABF(REDIZE L)

X No. |ZHBHH |(REEH B K

S001 4176 XERBEEE (KE [GenexEdit?]W1//[@FBA D £ Fr+E #9+55°K D & B ]

5002 3248 XERHEE (RKEE [genomex*edit?]W1//[@FEBH D £ Fi+ E #9+55 5K D &1 B ]

5003 2817 XERHEE (KEE [Zinc*FingerxNuclease?IW1//[@FBA D & M+ E I+ R D &
]

S004 1581 XERBEEE (KE (ZFN+ZFNs) //[@FE BB D & M+ BEH+FER D EH ]

S005 2994 XERMEEE (RKEE (TALEN+TALENSs) //[@FBA D & MK+ BE+FE R D EH ]

S006 1134 NELRMEEE (EE [Transcription*activatorxlikexeffectorknuclease?]W1//[@
HKBAOAT+EN+FEROEFH]

S007 13287 XERMEE (X (CRISPR?+Cas9) //[@FBAD & Fi+E £y +55 K D Hi [ ]

S008 662 XERMBEE (KB [tal*effector?]W1//[@FEH D & i+ B H9+3E K D S5 FH ]

S009 1899 XERMEE (KEE (Cas1+Cas2+Cas3+Cas4+Cas5+Cas6+Cas7+Cas8+Cas10+C
AS11+Cas12+Cas13+Cas14+Cas15+Cas16+Cas17+Cas18+C
as19+Cas20+CasX+cpfl+Cas12a+Cas12e)//[@FBAD & F+
BER+EEROEHFE]

S010 18221 wmE S001+S002+S003+S004+S005+S006+S007+S008+S009

S011 24405936 |HEEE CN

S012 57366568 |HEEH 20000101:

S013 17931 wmE S010%S012

S014 13230 REER S010#S011

S015 12953 wmE S010%S012#S011

G AEY

BRERT AR HAKHFBREAIRE:R)

® No. |BHBHH |(KRFEHEAE E # K

S001 424 XERMEL (ESE [SYNTHETIC*BIOLOGYIWO0//[@FBA M & i+ E I+ R D &
]

5002 23 XERMEE (EE) [DESIGN?*ORGANISMIWO0//[@FBA D & Fi+EH+ER D&
]

S003 22 XERMEL (ESE [DESIGN?*ORGANISMsIWO0//[@FBAD L Fi+EH+HER D&
]
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S004 12 XEZREEH (HEEE) |[DESIGN?*MICROORGANISMIWO//[@FLBAD & T+ EH+3EK
OEEN

S005 |3 XEZRMEEE (FKFE) |[DESIGN?*MICROORGANISMsIWO//[@FBAD & Fi+E#+3F
K 0 #i B ]

S006 0 XERMEE (EEE) |[GENEXMODIF?*ORGANISMIWO//[@FBAD & Fi+E#+55K
OEHEN

S007 0 XERMEEE (EE) [GENOME*MODIF?*ORGANISMIWO0//[@FEAMD & Fi+ B+
K0 # ]

S008 762 XERMEEE (EE) [GENETIC?*MODIF?*ORGANISMIW0//[@ZBH D & Fr+E i+
BRI e

S009 20 XERMEEE (EE) [GENE*MODIF?*MICROORGANISMIWO0//[@FBA D & Hi+EH
+55 R O #i B ]

S010 0 XERMEEE (EE) [GENOME*MODIF?*MICROORGANISMIWO0//[@$BA D & i+
BER+EEROEFE]

S011 904 XERMEEE (EE) [GENETIC?*MODIF?*MICROORGANISMIWO0//[@FBA D & i
+ B9+ 5E K D B ]

S012 142 XERMEEE (EEE) [SYNTH?*MICROORGAN?IWO0//[@FBAMD & M+EH+ERK D
&[]

S013 422 XERHEEE (RKEE [SYNTH?*CELLIWO//[@%BR () & ¥+ E 49+55 K D &[]

S014 170 XERMEEE (EEE) [SYNTH?*CELLsIWO//[@% B D £ Fi+ZE 49+ 55K O & B

S015 42 XERMEE (HEE [SYNTH?*LIFEIWO0//[@FBA D & i+ EH9+55 R D H]

S016 10 XERHEE (KEE [ARTIFICIAL*MICROORGAN?IWO0//[@FBA (D & Fr+E #y+55
K D E E ]

S017 379 XERHEEE (KEE [ARTIFICIAL*CELLIWO//[@%BA O & FRi+ZE £9+55 K D & B ]

S018 109 XERMEEE (EEE) [ARTIFICIAL*CELLsIWO//[@% BA D £ #r+E #5+ 553K O &i B ]

S019 72 XERMEE (EE [ARTIFICIAL*LIFEIWO0//[@%£BA 0D & ¥R+ E #)+55 K O & [H]

5020 3349 SRR S001+S002+S003+S004+S005+S006+S007+S008+S009+S010
+S011+S012+S013+S014+S015+S016+S017+S018+S019

S021 6093670 |XERMEL (EE (BACTERIA+YEAST+MICROORGAN?+CELL+PLANT+CELLS
+PLANTS) //[@F&BA ) £ Fr+ ZE 39 +55 R D & FH ]

$022 990152 IPC HO1M?

5023 5673297 |®IE= S021#S022

S024 927 XEZMAEE (EE) |[METABOL?*ENGINEERINGIWO//[@FBAMD & Fr+E#+553
¥

5025 42 XERMBEE (KB [PATHWAY*ENGINEERINGIWO//[@F B D & Fi+EH+FER D
&[]

S026 965 REER S024+S025

5027 26733 XERMEHE (EEE) |[GENETIC?*ENGINEERINGIWO//[@FEBF D & M+ EHI+FERD
&[]

5028 1960 XERMBEE (KB [GENE*MODIF?IWO0//[@% B M £ Fi+ B #9+55 5K O & B ]

5029 74 XERMEL (EE [GENES*MODIF?IW0//[@FBA D £ ¥+ EH9+55 K D # B ]

S030 709 XERHEE (KEE [GENOME*MODIF?IW0//[@F B8 () 4 #i+ZE £9+35 K O &ii [ ]

S031 34876 XERMBEE (KB [GENETIC?*MODIF?]W0//[@%BH ) & Fri+E#3+E R D EEH ]

S032 62548 HEst S027+S028+5029+S030+S031

S033 813300 IPC (C12N 1/11+C12N 1/13 + C12N 1/15 + C12N 1/19 + C12N
1/21 + C12N15/09!)

S034 482351 IPC (C12P57+C12P72+C12P132+C12P152+C12P192+C12P212+C
12P337?)

S035 55608 XERMEE (KEE [useful*material?]A4//[@FEBA D £ i+ E#9+5E R D #Hi B )

5036 4409 XERMEE (EE [useful*material?*prod?]A4//[@FKBAD & R+ ER+ER D&
]

S037 1250 XEZRMBEE (FEZE) |[useful*material?*synth?]A4//[@FEBAD B+ EHK+EBEROE

]

37




S038 2155 XEZMEE (EE) |[health?*material?*prod?]Ad//[@FEAD G I+ EH+FER D&
]

S039 47 XERMEEE (EE) [health?*material?*synth?]A4//[@FBAD & M+ BEH+ER D
£ eS|

S040 1943 NEREEE (EE) [functional*material?*prod?]A4//[@FEBA D & H+E I+ K
OEHEN

S041 598 XEZMEEE (HEIE) |[functional*material?*synth?]A4//[@FBAD G I+ EH+55 K
o & ]

S042 1239 XERMEEE (EE) [useful*substance?*prod?]A4//[@FEBAD B+ EH+FERD
&[]

S043 229 XERMEEE (EE) [useful*substance?*synth?]A4//[@FEBAD & Fi+EH+FHRD
&[]

S044 182 XERMEEE (EEE) [health?*substance?*prod?]A4//[@FBAD & H+EH+ERKD
&[]

S045 5 NEREEE (EE) [health?*substance?*synth?]A4//[@ZFBAD & Fr+EH+55K
0 & ]

S046 261 NEREEE (EEE) [functional*substance?*prod?]A4//[@FEBA D & Fr+E #9+55
K E ]

S047 28 XERBEEHE (EE [functional*substance?*synth?]A4//[@FBAD & F+EH+55
3K i E ]

5048 220 XERHEE (RKEE [useful*metabolite?*prod?]A4//[@FBAD & M+ EH+FERD
&[]

S049 4 XEZRMAEE (HEIE) |[useful*metabolite?*synth?]A4//[@FBAD & FH+BEH+FER
D & ]

S050 11 XERMEE (RKEE [health?*metabolite?*prod?]A4//[@FKBHD L& T+ E#+555
D & ]

S051 1 XERHEEE (KEE [health?*metabolite?*synth?]A4//[@FBAD & TR+ E+5553
D & ]

S052 20 NEREESE (EE) [functional*metabolite?*prod?]A4//[@FEBAD & Fi+Ef+55
KD EH]

S053 3 XERBEE (KFE [functional*metabolite?*synth?]A4//[@FBA D & TR+ E#y+55
RO & ]

S054 139367 XERMBEE (KB [pharma?*prod?]A4//[@%BA D £ Fr+E #9+55 5k O & [ ]

S055 17934 XERHEE (KEE [vaccin?*prod?]A4//[@FEBA D & Fi+ B #9+55 K D #i [ ]

5056 131581 XERMBEE (KB [protein?*prod?]A4//[@FEBE D & Fi+E£9+55 K D FH ]

S057 114036 XERMBEE (KB [chemical?*prod?]A4//[@FBAMD & Fi+EF9+5E K O & [ ]

S058 14547 XERHEE (KEE [pharma?*synth?]A4//[@FEBA D & i+ EH+55 3K D & [F ]

S059 1834 XERHEEE (KEE [vaccin?*synth?]A4//[@FBH O & Fi+ B £9+55 K O F B ]

S060 26640 XERMBEE (REE [protein?*synth?]A4//[@FEBA D & ¥+ E#9+55 K D & FH ]

S061 26640 XEZRMEHE (EE [protein?*synth?]A4//[@FBH O & #i+ B £9+55 K O Fi B ]

5062 489244 wER S035+5036+S037+5038+S039+S040+S041+5042+5043+5044
+S045+5046+S047+S048+S049+S050+S051+5052+S053+S05
4+S055+S056+S057+S058+S059+S060+S061

5063 17444 HEst S020+(S023%(S026+S032) * (S034+S062)*S033)

5064 57358792 |HFER 20000101:

S065 14496 HEst S063%S064
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10 https://www. cbd. int/information/parties. shtml
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192 https://bch. cbd. int/protocol/supplementary/

193 https://www. cbd. int/article/zero-draft-update-august-2020
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14 Pey Initiative on Food and Biotechnology, 2004

1% How GMOS Are Regulated for Food and Plant Safety in the United States. FDA (2020)
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KIE T 1986 4F 6 AW [N A4T 7 7oy — oM MAEHH (Coordinated
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T aY—ELOCHBORGETO L EHEICLE, 208 E, B FHEBZAYE
HH T 272D OEHEEL O TR, BFOEBEOF TG T AHARELZZ &1, M
iz DNA HfT 2R L, L) —B LI KEORBEZERL T D, 2015 FITHITIN
RFBCED . HHEBEINICET A THBORMEZEBES”  (Emerging Technologies
Interagency Policy Coordination Committee ) O FIZ EOP, EPA, FDA, M TXUSDA H»
BREFEZZVENCED B ELZITTH A AT 7 /ny— U—=% 7 TA—7)n
BRAL ST,

RAMEIHALZ ) Tt BETHRBAENE DA AT 7 /00— O REREICKT %
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50

FRETE I AV 2=y VB2 LRI 5 FiEE, KREESZE AT O 2
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U—2 O F T, 3O0DXKEBUFHEBIN GMO % Bl L T2, USDAZE T OBYWREY) (e )=
(Animal and Plant Health Inspection Service : APHIS) . BEE{%# /T (Environmental
Protection Agency : EPA) . K ONEA4S (Department of Health and Human Services :
HHS) ZE F O ESK S (Food and Drug Administration : FDA) 2% 5,  fREE(EESE
HEE OFEFERE & — (CDC) &, AW e LTHER I N D ATRENED & 2 HE 9% IR
(USDA-APHIS EHHAGDLET) ONALF X2 VT A ICHE L TWD2, BHICE S L
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TRLOFIZ, HHIYROMELZRT, B, 2O X HIGELE B ZHEIFER L L7z n e
W FHEBRA L TWATDIZ, HEIZOEDIINRVIABASTED Lo TWNEDN K
ENZHB T DGO TH 5,

#2-2-5 HHIYFOME

A73 |FAEESRRN 1 &% 51 %l A
- &% EIT ARl
WY NIH #§ &t #FiE(A®ZICK [USDA Plant Protection Act (PPA), 7CFR340
59) (APHIS)
mERERE EPA Federal Insecticide Fungicide, and
Rodenticide Act (FIFRA), 40CFR174
WE NIH § & (BFZ%%) MEMERE EPA Federal Insecticide Fungicide, and
) TSCA Rodenticide Act (FIFRA), 40CFR172
(—RBEMEEX FHYWALETYF USDA Virus Serum and Toxin Act (VSTA),
HE) > (APHIS) 9CFR101-104
EPA (EMHBER) USDA Plant Protection Act (PPA), 7CFR340
(APHIS)
—BMEY EPA Toxic Substances Control Act (TSCA),
40CFR725
B® | NIHfE#t (HE¥mER) |USDA Plant Protection Act (PPA), 7CFR340
HEBMEHLAD (APHIS)
tzEay biological USDA APHIS %% PPA O I TIRH| T 5 LZERETH
control (APHIS)
KE NIH 3E &t Bhi L FDA Federal Food, Drug, and Cosmetic Act
B} (FFDCA), 21CFR part 510-514
;| NIH 5 &t B E FDA Federal Food, Drug, and Cosmetic Act

(FFDCA), 21CFR part 510-514
2% RENC R T D B o fiF

2—2—2. KEEZHEEMIF (National Institute of Health :NIH) {Z-DW\T

NIH DB A RT A 0%, THEZH 2 WITE RS + 2 S0 RICET 2014 R7 4
v “The NIH Guidelines for Research Involving Recombinant or Synthetic Nucleic
Acid Molecules” | &7p> T35,

i, NIH 14 K54 > (The NIH Guidelines for Research Involving Recombinant
or Synthetic Nucleic Acid Molecules) DELEFHEAZHIFOTERL., T ETO T
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FIAC) "5, Z OB, oMM OIEENI T 504 RT7 A4 - DEEIZG| &kt
KLU, R EHRVWERUZEAIE. RAC DRHBICHLOBEEZRFT L L IERT S
ENTE 5, FIACIE, NIHREE&EBEL Wi r ey =y N EREIT 5720 ORFFEUR
BRI ICBE D > TV D,

2—2—2—3. ¥ X DNAJE®E/E (ORDA)

KHHL 2 DNA VEE1R (ORDA) IZ NIH O BEFICh 5, ORDA O E/BREIX. MR T A K
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DAL=y T EERBEOEKRT DEE LH - T D, NIH, B, RO ROB O
WBERY NT—7 ZHRFL TS, LTI, BHEEICLE RN AF—E
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THLH Z AT DIFZEBA R L O ZF O FEEAEIC L > THREMIZCHHFIEE I N T DT
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(FE TSCA : AEWE MM, FIFRA @ @8 FRF du Al « A A - B hAE, RCRA - EIRIRGE &
OMERiL,  CERCLA @ alffRYBREBERIG . MM, MOV TIA, ESA @ MR LR IL FDCA « i F
B i E SR SE)
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AR 24T 2O EFEOF T EPA OF EWEHHIIE (TSCA: Toxic Substances
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EH 5 Y, BIEEKE L OEKEORMBEAZZE L TWDA, RAC 1L, Z24atE & AR 42 2 T B
B, B, HESEEORFICE CRSBEFBEOBREEZAICHET 200 —T 17
+—F L LUTHRET 2 —J7, XTHBAJIC, FDA © L B = — & 5F 3%, Bn e REE 2 FDA 3k
MZEESORETRICE R SNRWIRDY | %ﬁ%ﬁf%é

RAC DHESEHIE TR /) 2 Ff7- 72\ 25, FDA &, JRBRIE (IND) HIES. EMHHIT A & o
ZHEE (BLA) . KRONeBRIEE %R (IDE) | ;Kowf AR K O R p 3 2 L - 5
ERMERZFf > TWVWad, ZhboBGlX, ££i 21 CFR 312, 21 CFR 600, KO 21
CFR800 ([ZiEdi SN T W5, B fs iR (CGT) #LfG ik, AWRAIGE AT+ > % — (CBER)
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ASLEEAB LTV,

197 FDA CBER Recommendations for Microbial Vectors used for Gene Therapy Guidance for
Industry (2016)
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2—3—1—1. fb75, &, LKOHIE (CMC) TR+ 04 X A

FDA I UANAXRT X — 5 GBI TIBEOIRBRERGORZE., TAT T 474,
fhEL MR, ROVEREE (B EETe) ERIET A0 B Ryl b, BiE RO
HlfE”  (CMC) \ZBAT DA X AERITL TN D8,
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- SN O BE T 2 IEEHELS O L v
-MV@&@%A&5~WA%Ay7~VM?5v4wz&7&~®¢ﬁtﬁ%#é
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DS (Drug Substance) DOZEMERERICIT, ®EOMEEZRIET 572D, A FN—F
V(ﬁﬂﬁﬁﬂbfwé%i%mﬁ)(Xngumbf%aﬁ)\v427?XV\&w
SRk A VAR e EOMAEDFNIRBREZ DD NERH D, FriE, KRE, BB Y
RBR G IEICRET 2 U 2 il W A R X, REEKR S (USP) | FDAW A Z > A, XILCFR
TR SN TWDE LD EITRR DS FIEN IND D FTZIFTANONIHEENH D, Mk
ICHBEL 2D AREME O & 2B FEOFNTIE, Rl MR, Ridile~ A 277 X<l
(PCR XR—2 R ZEZTe) . LOWRHER T RS UVRBREEND, ZNUHDIEATE

18 FDA Guidance document (2020) Chemistry, Manufacturing, and Control (CMC)
Information for Human Gene Therapy Investigational New Drug Applications (INDs)
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RBICON T, TALRBERENZHRICHEE LTV Z L 2B T 57200, BE/M
YD 2 &2 HERT 2,

VU r—Ta Ve

U A NAFERGERFIRE T A NVART X —DiA . ZLb O X — MR E TH XX
FpAERL (WT) RBUVANCHME X IXEIRTIAEERDH D20, HEDOT A M EHAELEL T
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L7y —Ygraryesro b hury AR (RCR) AN LB UL NN ART X —
DYERRHIZEI D KR A N TRCR DT A N &2 EITT 5,

cBRIEEN OB DL TT ) A NA (RCA) T A b 1 UAIVARY F—FlFI| & 85 o (i
BIAFIET DU A VARSI & OB OF R 2 OfES L LT, RCA PMEMBE CTHER I ND
ARG D, HEoT, TF ) UANAR—ZADBEFIHEMBOBRE, WA LAY
K —d ) & G RIS E ST ET D U A VAR E OB OMIEFMBE 2 OFRER L LT,
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L B UL WD) BETFRICE L AREERS S, o T, Bl A L AFLHIA B AETE
TEHNEIDEEWT D DDT A N ERTHLEND D,
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ARG SNDWRE ~DEBIEY X7 2T 57 OICkRH 7+ 0 —7 v 7 (LTFU) Bl
EEETLHZENEETH D,

M7 v =77 (LTFU) @BEMEIE, Pl TO@EY TH D,
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DRARTIR Y B — OEGEIL 15 4F
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15 4F
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- WFIEEL BRIFEYE K O OO EIE T ~OT R TORE O RERE — R &
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—BEAF DRI EF O 72 70 38 A XA
LRI DV U~ F I o B O R RO Fric 7238 4 S 3B
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199 FDA Long Term Follow-up After Administration of Human Gene Therapy Products Guidance
for Industry (2020)
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t%@;@%ﬁﬁm:ﬁibmA@m&ﬁﬁﬁﬁ DWTEELA Y] HENRHDH (21 CFR
25.40 (a) ) , MHxOZEEEPTHT-OOHEENREBEINDAREENRHY ., 25 DO%F
WOZYMIT L - T, 2EMARY X7 LV BE T2 /RN & 5,

4



2—3—2. NI

Fu ha—LORNE (BN (2B L TIX RAC (NIH) 288H L TWD, 7 AL,
T AINARY X —Ffif D BRI NIH OGRS MLBE 72 WFGE D L E OB 2RI~ T,

% 2-2-7

HRER DN A6 B2 7 SR B

RBOADLETRER
(FEDNH A/R+o23ay)

B30 Y

AP BEZHDIWVIEEEIZSWL
TRERZESIET S8 NEEBLS
AEEEOHLERTMERED B
RDEB/BENMSN T
WMEM~DERMGE A (I-A-
1-a)

EAINS. HAIVEBREIEASA, RIIERASNWZAESEDOHHE
FERE. h2WEERERFOARE. RIXFHMTLHITERASh
DEFICEETIXERMEREEEAT D,

“HIELTIE. ULTOLEONEEND, TURAIA S UTHEDRLYTITIL
SEILITT)V~ADEA, FXYVTSATERADEYAZIVMEDEA;
Rickettsiaconorii ADHOSLT7z=a—/LTHEDEA: R T« OEFEFR
DUODNYRANDTRSYAD)UTEDEA,

100ng/kg AERFEHD LD50 TH
HEYICBGMEEREI—RT
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CBROI/A—=UT (RIF LDS0 AMEVWERERBE ST SRAIFOFEM)
HIELTIR ARYYXZRE, FTRARMFS Y (YD T2, X IbF,
TV HER. SEFRFAHES. ALY HBIFVREN—4. >
AhFo a/kFy

A XIETERBESF. XIE

MR Z X IEERBES FICHEK
3% DNA X% RNA Ot FFFZExt
BE~ADEA (III-C-1)

HERZ XITERZEESF. XIZLUTICHF T 2 DNA XIE RNA DFEA -
UTD 4 DDEEQONT A EH-THBINTARKESF. XILHE
BZRIETEFRZKES FICHRT S DNA X[ RNA OFER:

- & 2100 RULFEAK, XIE

LA ETIRICT 2EMENESEEED. X,

- RN THEATIAEENADHD. RiE
-BIRRXIEETEHIENTESD,

S BEAMGEEOEREICEERNIC CFTREEFEEETH-HDOXRM
DBHETT/IAIWVARGE—DFER; HSVTK F2 B E A Mgtk 0 L &
BEEE~ADEA,

TSAZF B RIETAINARNA—TEEEINS shRNA DE A,

YROGIWN—=TF 2, YROGG L—T
3LURDTIL—T 4 XI(THIBE =
RAMRYE—L AT LELTHER
aEhbdT—oxok (II-D-1)

CHBZ NIFERBEBASFDIRITIL—T2.3.4, RIFLUTOEED
ThhEFH-THRBRI~DEA,

- MIRRANTHEAETIAEELSHD. HDLIL

T/ LB ERREICT SEMEMHEEFo>TLS, XL, <100ug/kg 1K
EDLDS0 T BHIMIBGMMEEREEETD

A TTIIANRALRIDSIRA LUFIAIILR, mEER I
VSV-g Ya—KA47D IYRALLAIAILA ERLEEDAIILAR, THY
ZTFIANARAKBEEORKEISILR, RUTT/HEEIAILRENILIN—
AR,

YROGWN—=T 2, UROTIL—TF
3.URGTIL—T 4, RIFERE
HORERZBEDRXIITEEREY
NDBE-RNYEZ—V AT ALIZHO—
S =HIRFIIZET 5 DNA
(111-D-2)

DROTI—TF 2.3, 4, RITHBENEZEZHISEFRBEERZED T T
LZEREYW~D DNADBA,
CRGB—ELTORBERXIEIRMEDHDHERAEDER

A TTFIIALINARAMRIISIA LUFIA/)LR, lEMXIE VSV
—g AR ITHALFAYAIIAR ERLRAGAILR, DI ZT o4 ILRK
FAHEORNEIMNILA RUANIIIS—9AJLRAEZ#ESITT/HEEISILR,

IR E AT LIZEITAA LN
—DAIVRODFEHETCTOREMN
DNA X [& RNA DA JL AR [T R
D#H5 DNA X[E RNA D AJLR
(111-D-3)

CEMICAEVDTHAER ITHERAOBRELTERNXISMIZENIZEESE
BREFVEBITISIEROVNT A EFRIT 2EER

> EREMOOAINART /LD 2/3. HBWIE

DAL ARGA—HEDOERIEETEY. HEHE

CHMA R IIARBEBSF. RIFFNICHETIREBOLEEMRBERIA~D
ZELE#HE

- EBMERTTRMNIN, ETAREGHBRI RILERKEB S FIEHME
MEEL . IVRITIL—T 2.3, 4 RIZFIEFNMEYOFRADEER
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(BEEDNIH HA4RKES3Y)

.

WYL (111-D-5)

MR RIEERORKES FRMTAEDEERICEEL TV SIS E DI K

FRRARZEESTER,
CBBIERTINKBRERREDIO—VT /) LESTHEYERL:
=RER,

CBREOH BRI —DEETC.BRICEETIN LM RE
K(Flahst, KESURE Phakopsora pachyrhizi, F7EAILFRX (&
HODANINR)EETHENTOEER,
CHEMRIEETNSICEET2EMEESH. BNEEHBMOSEREZI—FT
HBL5| D EAEER,

CHBA RIAERZRBS, FEMEYMIERERICEZELZSZ 50 HMEN
HHEE. EVMCEETIER. HIREW. RIT/NBWOMEYMRRAEE
ST EER,

K74 DNA OFFE (111-D-6)

2 EHETI0YYMLDEER,
-l 210 L FHEHOFEH; DNA D 2L JS5RI4 5 DNETHESEIE
& (HIZ 1. E.coliK-12),

AVITILIUHFIA4J)LAR (1II-D-7)

CAVINIVT VAN RADERIE. KED DT AVCORERTHDI VA
IWADYRIT I —T x5 BSLIGHFLEEBEDOLEIZEREINS, o
THVANREORZHEEEZDIERIE.ILHALLRNILOEHEZSH S
AREELH D,

- Examples of BSL3 /2L HHFE 1957-1968 £ H2N2,,
Goose/Guangdong/ 06 #f H5 Rk (HPAI HSN1) R SEEMEEA/VTIL
I H H5N1 #., 1918 HIN1

*B% . Biological Safety Principles and Practices, 4th ed., pg. 524, D.0. Fleming and

D.L. Hunt, Ed, ASM Press

: Gangadharan D,

et al.

2006

Biosafety Recommendations for Work with Influenza Viruses Containing a Hemagglutinin
from the A/goose/Guangdong/1/96 Lineage, CDC report (2013)
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BB AEWIEICEDL LT, TOMY PN EFTOEEZ LV, Y 2 IR#b) ik
%%%ﬁézgﬁ%éoEW%@#ﬁ%Eﬁ%@ﬁ& . RIEOFEIECRFEIC L D8, S
BT ED 2 =212V FEEZID Z L2k D,

[2%]
EPA @ Low Volume Exemption (&) BT AHE (§ 723.50) B2\

EPA Tix, LN EICE LT, AEWEHENEORERTE M B DO RREZR D TH
50
< 4E[H 10,000 ¥ 7 F AL FOETHREE S A LFEWE,
BRSO N 22 < AKRA~D BB DD IS

ZORBROFFITE S TH Lk E 2 0E 3 51003, G E, 2ERH O 30
ARMcEBRMOBMERH T 2B ROOND, 2720, ZoRKRIE. § 7256 Oxt4
R DMAEWICITEM S e,

§ 725 DED HIMAEMICEET HHI4E LT,

BB ERN,. KOT AN, ~—FT 4 VT HHOLE

s Tier 112U A FENTWDHIAEY
METOENTEBY ., ZNLUANOEAEML Tier 11T BN, Tier 11 BMRHEE 2BNMLEC
7%,

SEANELEFMEICEL T, 34 X (X7 VAT FOEFE) | FeEoRmE, Y67,
Ny IMEDa =T 7 Z R GERIAECET DR/ T HERHY . AD
B~ D fERIE M CBRBE~DEREDR N Z & AR EPER 72 L 2R 930
ROBND,

ZO% BRSNS R - RGBT S, REEF T, £EO 30 HATZ
FEEXMANOEARA~OHET 7 r—va VAR EZTH5EX IVEERE L LTiIRET S, L
fﬁ%ﬁﬁ’a*ﬁ%&é%%ﬂ%iﬂ: A, XIZMLFR4 % & LT TSCA, part725 ([CH-3% EPAIC

PAEM R EIEENEEN (MCAN) ZH2H L2 Tl 7e &7 nitd)

113 EPA 40 CFR 723.50 Chemical substances manufactured in quantities of 10, 000
kilograms or less per year, and chemical substances with low environmental releases
and human exposures

114 EPA 40 CFR Part 725 - REPORTING REQUIREMENTS AND REVIEW PROCESSES FOR MICROORGANISMS
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2 — 5. WA THURZBUEY (BORNEEET) O BIMGREN O Rl L & AW SRR - BEK
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2 —5—1. @%/\E};HS,IIG

—REOIT . M EHDITAER A RE S AU IE GM 1) K 0 b BIBE~ OB EA LRV L b T
Who B2 IEBREAIO 7 ) AR — M M0 7 T X OBREHI L R D B KT
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DML L CH Y | Z OB MEAET LT 7 b BICE ORI b2 < B
DRREBITOND, EWBAETH BT LB TR RV, B b H 578 R 4 s
THI W, BREAKHEDZ o TOBRRE REAO B —7 —> 2 v BREH O #A
ﬁr @@@ﬁﬁﬁ@&/&@ R, LV SHAEREREEMBADLERD D, £O

DI b A R O BORFRER . RTINS . Koy, MRECALEE, ROV 0 fl o> B+ % F)

%%%%ﬁ\%tﬁﬁﬁﬁﬁﬁ®%%%i%ML\@%%ﬁ%%%%%%%ﬁé%ﬁ@%ﬂ
TRT TR ZOWTEMBT S0 AT B BERD D,

O M OFAROWTFERE BT, D & 2 A 22t TE 228, £ M 1EMEPHRE T 572
HDORBFEZ/FLTOIC BINOEEZ T D& TH D, EEIEMORTE O T T
IS L7 EE X, FWTRERIRY . 2O X ) A O BT EHES A TE D L9
TORENR DD, =612, AL ORBITHLT L7200, REFF & AP oM 5 T8
BF LA ORI Z IR T D Z L ICEEET T OILERD D,

TDOEIBRRNIEMEZIETHZLENTED M AR OBNZIE, BIZITUTOL I b D
WEEND (ZNDHIZRES R

CEFR LV COREBOENEUET DI LI G+ D KIS D175 Y% 2 I8 & 9K
RE OEFZEE L, EEOHE IS iof%l%i éﬂéﬂé Qe 3B HEY
BT R —OREZSGET HEY

MU D KB IR D ke A 8 D D M BEUKE DI S - Y

EFE L ORE A b T b IIREM S ST S Y

SRS D AT TR Y

15 National Research Council (2010) . The Impact of Genetically Engineered Crops on
Farm Sustainability in the United States. Washington, DC: The National Academies
Press.

116 Revisions to USDA-APHIS 7 CFR part 340 Regulations Governing the Movement of
Organisms Modified or Produced Through Genetic Engineering. Final Programmatic
Environmental Impact Statement May 2020. (2020)
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BEBBET NV — L0, EEZ~OELZE BRIUED L5 BB TOKFEERE., HEL
RE~ORE M HEO TR R, FHEEE O, K OmEARSIL, M
DOFFFCEH T2 FEARBETH D,

GM # A O FIC B3 2 Bl & XA, A kFE (M KOV ITEFAR) o Ml BR 5L~ D i

ANERETHDIT, BN AT X2 VT A ERVLETH D, Moo OREICEA Tlidk
WASERE Ol & FICITRBEENE E A E RV, 2D OEKD ST O fE & R
HZEICHES VR EHANCKRFT T 2HLENH D (Campbell, 2011) , #HOWHIZ X S
BARBZRBREE U A7 01%, WO M OMIE 72 ICRE SN H_RE TR, S5, MED
AR OEHE S EEETEORERMEL & IC, HoTOBERE L LR LA KEORADE
JISEZZRE L TN ZIT O LERD D,
e X ONBREE Y A 7 R 3 AT IS K D B0 W R OGRE: 7' 2 & 2 Ok 7 BT, GM il
ONA L =TT 4 il 2HFdT DI ARARTHDH, EVRATBE—HX —BURNL
RE Gk A R FIEBRE N, [ko M EBEOMHICET a— K~y IOV TAR
WCETDHZENRARARTHD, ANHERREOFIIEDT=DIZ M EBEEO LR EH ZE BT 5
RV =Bl 2 EAT H0ERND D

FREROMZERBE L LT, mWIEEEIER, @y 002 HE., M OEWAA A~ A EEHD
OO BEMNEADOBRERNA AT V=T VU THROBBICESZ LY THHFBICHLEA D,
F-. B TRE2MHEA LT, BHEE D O AW E IGO0 8 T E il o R#EYw o=
b SN bZ et T 2 M ERH 5,

2—5—3. Ml

KEBREERFET (US-EPA) X, BIHIHIEIKFEL TVWD EE > THlE TRV, £0
HHAICTHHAEEWEREE (TSCA) 1T FAEAHTERIFHLOWAL AT 7 )0V —DF
BIZOWTITIT T BB BB T, T2 DAELDH TR A7 25 Hiid 5 Z L3
T&ERV, ERENEERT 7 ) aV—DHELRIZBOOWNWTITo TN ERBURTH D,

BETHREINTZMAEDAIOBRTNIL, FEREBROHNTHA I LREOASA AL AT 4
—aryThhArorl, TNHDOU AT BHERIZFHMET 2720 #H LWEINICx 3 2 Y 7e b
BRI Z 720 Lz, FrLnEIficky  AMOBELBREOLZEOMMENE N IRV K
T DI ZNLOMEMDOFEN 2L B2 —RNNEIZRD,

U7 Beacham, T. Large scale cultivation of genetically modified microalgae: A new era for
environmental risk assessment. Algal Res (2017)

18 Kumar, G. et al. Bioengineering of microalgae: Recent Advances, Perspectives, and
Regulatory Challenges for Industrial Application. Frontiers in Bioengineering and
Biotechnology (2020)

79



2—5—4. KERERETOER T CBEFBRIESNTMEM DR Z AT 270D
HD7 L —AT— 7110

TUL—AU—7%, BEW. B, BIERGICE ST 58 2 e 8B o HLH AT 0 4 Fl & W
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HR R AR B A & OV &L (FIFRA)

BERREIZBI T 5 FIFRA O UL, BEMBEHOY A7 LAV » NOFHMERE ELD, Z
ZiE, N EBRBEA~OEBEN IR EBEO AW FERN SN, KOS EOWREN AL D51 K
ORFNBREFENEEND, PRV AT 7 v MNtEZE DS Z LT, FIFRA Il
DIF & A EDOREBREE LXK SN D,

EO A dn AR SR L BE SR 5 (FFDCA)  (BZEM R BKICTE M ATRE) T % %5 O B,
S, HRELEEORSF D X7 WEEREE . SOBDUKIREE . SRR KON IR~ DR,
MEPOSBEEER ., 74 77 ERICEET 2BE, MO, ARt & ok
LM ORERE, BEOBRE ST G0 E, MORENLREB LG 5,

WEY E REEERA (MPCA)  ZRHEF2%E. 3 DOT 2 FaRA b REYME, PR,
ROBEPBRESND, HBEICE > TE, BENICEEOH DREMOHITA. BinE 2
UAZFHES L Ea—&Nb, —EOMEWREIL, HWHREICAMSESICEZEELG 250
REPED & 2 NHILHHR L LT LI EPMOENTNDLIDT, ZOFERLED THEIN DL
Hnd 5,

2 —5— 5. GE AW DI & pg 3l 120 121 122
FRCRMOEBI AR L TV HEIE. —ROAXOZIT ANORZEL L, fiio~—7
TAVTEDOBRIZOVTHMEINTND Z EZ2RETHRETRY, ZLDODARKHEFIC
BWT B AL INTCH/HEOLZENERY 27 Ot REICE 2 58 EIRw
IO DM E KD D Z LIIEETH D,

119 Modernizing the Regulatory System for Biotechnology Products: Final Version of the

2017 Update to the Coordinated Framework for the Regulation of Biotechnology, FDA.EPA
120 Wozniak C. et al. Chapter 4 Regulation of Genetically Engineered Microorganisms Under
FIFRA, FFDCA and TSCA, US EPA (2012)
FDA CBER Design and Analysis of Shedding Studies for Virus or Bacteria—-Based Gene
Therapy and Oncolytic Products Guidance for Industry (2015)
Engineering Bacteria for Bioremediation (2011) Elen Aquino Perpetuo, Cleide
Barbieri Sousa and Claudio Augusto Oller Nascimento Analysis and Modeling to

121

122

Technology Applications
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B TEESNMAEDIZ, EFREE, TEGE, EWABRICFIH I TSI T
wéoﬂ4ﬁVf?4i~v;yfi BETHEBZBERRD LT HOALIZRE LD
GE TEMIAS S, ShERrME, R OVE RBRERO B A TR S - RHIE EEENZRFEHIEATW
QAN

GE%é%@%%%%%ﬁﬁ’%#é%%mﬂ%%wm - SoVAVAINE 5= FAS RS S
B, BURMIHRANKATT D X9 REtmic s> Td e b 72, REORZ UIEAER R Y A
7 BB LI ETOEELNEDENDRETH D, EPA KO USDA-APHIS (T KL 2 Bl E4:
WXV, GE MAMRSEOETALIZ) N 2 A MR EL 2D, V—RZ A LNEL 25 Ak
HERH LR, TN THLEEEICITEX N2, DRl b —HocEIInb0o®B DR
A RTFEE L CHEIY ROARE RS, £, BHEELE RS OTE~O8 A % 1515
HHDE L TERGER L TV iRuy,

2 _ 5 _ 6 Eﬁﬁﬂii}'f},ﬂi% 123,124, 125, 126, 127

-HEEN (FERNOUS - 25Ty CHMETHBAMEDZRE - A - NTd
HAE1L,. 90 HBEIE TIZ Microbial Commercial Activities Notification (MCAN)
ZIEH L, EPA OV B a—2%0 %, PSRN TOM ML OR8N E A TOM o3

T HEHA SN D,

s VA MeSREDE T CRIGIW., fEE, Bw, BRSE) & —EoRMm  (BERE.
P, s M) %:{?Et?ﬁ)\Lh:%ﬁ)E)fotéj_ff:%n’*ﬂ?ﬁzﬁiqt%%m&)%ﬂf&%@lﬁ’]ﬂb
ADHEO T THE - MAT L581E, HEEOEBEILIC, EHO 10 HATE TICFENE
PEETIE LW (Tier T exemption) .

*Tier I exemption DX & 72 BRI AEN % E D b AT S DILHP IEFEE T
THIE - AT AES T, MCAN 2% T, Tier Il exemption request % 45 HREIE T
ICEHEHUEPAD L E2—%%%1F5 (Tier 11 exemption)

- WFIE - PSS BLBE CHPANVRBR 2 FE T 255G 1L, MCAN 12/t A T, TTSCA BRBRAH H &S
(TERA, TSCA Experimental Release Application Microbial Commercial Activity
Notice) Z 60 HHIE TIZH#ZM L EPA @ KEBE=IT D,

- RBIEEEEE T D5 EOSMT TO/NRAE A RERIX TR O JE H D A,

L Bl FIRER 2 ST 558 1L FDAIZ Investigational New Drug Applications
(INDs) , BrHARRHGELZ L2 e 672wy, IND Tk, WREOEM Tk, BEG+ 50
BRHEOHDY X7 ROBEEZRETH1-DICETTHFRIREHH L, FEE2R— T
LT — R 5,

— %D IND FEFICHBERRFFHAICMA, N7 2 —IZBH L TOZORERE RTFEMRT

— 2 R T LN ERD D,

1|

123 FDA, Chemistry, Manufacturing, and Control (CMC) Information for Human Gene Therapy
Investigational New Drug Applications (INDs)

124 http://www. cfsan. fda. gov/ 1rd/biotechm. html

> FDA guidance — preclinical development of novel gene therapies

126 FDA guidance Preclinical Assessment of Investigational Cellular and Gene Therapy
Products

12T FDA draft guidance Human Gene Therapy for Rare Diseases
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3. EU
3— 1. PEEBhILEE

UlZBWTiL, Efs M x 42 (GMO) # AHR CHEM T 256 LR CHEMT 2546
(BHAIBREE ) 12OV T, ZHZFH Directive2009/41/EC'2 GEIn IR 2 % EW D
PASH 2 T BE 4 2 NS M O LR 254 2009/41/EC) & Directive2001/18/EC'* (&
M 2 A O BREE~DE XA & O EC #5845 90/220/EEC D FE IEICEIT 2 KM 2 &
OB IES 2mUmm® (B} 2015/412/EC 12 CT—H¥LIE) &9 —od EC 54
ESINTWD, THES) CIEHHEOZER T X EEOALAN RS, EU MBEIX, 5%
%ﬂ%ﬂ@ﬁ@%ﬂﬁhiofﬁﬁ?é%%%%ooMElmlW&#ﬁméﬂTW@f%
DEOEFENIZN 12 ET D,

Directive2009/41/EC I%, b FMOfEF & REAZRET 2 BT, BB FHHE M4 (G
W) OB RERICET 5 MR ELZED TWD, 22 TWIH NEE %R BAED)
. R/ OTHRMBLZIZ L > THRIZEAE LW HETEEME P WE S 72K
EMEERT D, [PASRMBEH X, MAEMPBEENICHEINL TS, UXED K H 722
GMM 23B538., R, Hadk. AHEE. BE3E. XXZTOMmo FETHA S, FE OfLHRh 1L HE
MENS OEEMZHIRT 57-DICHERIN AR ZERT 5, VAT 4 B (Class1~4)
IS, ENENICKHE T DB I ES & b D,

Directive2001/18/EC ® HWylL, Bn M2 EWOTiG~0& A (RE, EE) KO
TSN OERBRERMIZE L, & hORFEEREARET L2 THDH, THiHG~DOH
Al EHCORIEY ThAH EEEITH A &, FEFDPFHATELLOCTHI AR
9%, [TEMAZHE] X, GMO X GMO DA B L HEDERE~DEXWMREAZEW L,
—ED N R OEREE L OEMAFIIR L. 5L L ORSMEA RS S DI EDOE LiAD
BENMEHIRL TR WREZEW T 5, Directive2001/18/EC % —#ck iE L 7=
Directive2015/412/EC 2 & Y, EU JNEAENL, GMO 2% EU B{NIZI IS SR A8 rl S 7=
IZBWT, BEBELNICET 5 Y% M0 Ofkk: & Hil R X EE L3 2 1EMM R 106 5172 %
BT 2 AlEME 2 FEOMERI N B D = & R S 7=,

XHIZ2019 4 11 A 8 HOFLEF 27 (Council Decision (EU) 2019/1904) '*'(%, EU ¥k
WIS IR ) DEATF ORI 5 r— & C-528/16 O HEIEEHIFT O ¥k (2018 £ 7 A
25 H : 7 MREEINIC X o CTHEEINTEEY) ICHS LT 2021 44 A 30 HE TIZH
TEEHTOLOZESICEF L, BESIIAEOKREELBZRE L CH#E 25 *i%%%%
H3 2 0, %QT@TM D7 A —7 v 7 L TRERMOBEEIZOWTHESIC
M35 LoEBERIC EL TCW5BH,

128 https://eur—-lex. europa. eu/legal-content/EN/TXT/?uri=celex%3A32009L0041
129 https://eur—lex. europa. eu/legal—-content/EN/TXT/?uri=celex%3A32001L0018
130 https://eur—-lex. europa. eu/legal-content/EN/TXT/?uri=CELEX%3A32015L0412
Bl https://eur-lex. europa. eu/eli/dec/2019/1904/0j
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EU D5 7 LfwEEEY) O H B m) 192

7 T 2 ABF DS AL R A 72 2 BAATIC K o TYEH ST B O IEfRIR 2 K & T 74T,
EU DIER R DR %217 2 FHIFTCh 5 . BINENESCHIPT (ECJ) 132018 4 7 A 25 H
2. 7 LDIREBINIC L o> THEIND BIEMIL. EU OBEFO B2 BIEWICET
LEFNEHAIND, EWIREE T L, EC]OEREIFILUTONRTH 7= -

« NZ 7028 BRI HAN TR S 2 AR AT oMo CBAR /A 2 A4)) TH Y . GO f5
FOLETHKISNARETH D,

- B ORI G L 2D b0, EWREEAOBEROH 5 —HMOERLH TR O
D, THETH, BREKHSTS TORMBITTOHKI SN ERWI &ENRIES N D DT
Tix7e <, MBEEIZEU OESO L LI2Z2n s (mutagenesis TEHINT-2TOAEY)

ERHITDZENTE S,
- GMO ¥ DRI X TH 5 mutagenesis (T, F DIERDBHEL LT-1%IC8Y L-HiTE T
EENDDITTIEAR,

3—2. PAHARMEAICX T2 EU T X 2 HHilE B
Directive2009/41/EC'?? (Eﬁféi?fﬁfﬁ)
ZOECHESIFER L LI, BEFHEZSEY (M) OERFIHICE S Ok
%%%%Aﬁﬁ%m%%<_k%EMkbfw o T2 MM Ot kORERE L BRI
50U A7 G ZATU %®F%#%%%ﬁ@%%uT®4&W URZHEL, T2t
JET DPLHB IR E (B CIAOFE) ZHWT, MM ORE~DOIFREZ & VWD . ARE
FEEDRFEE L e o TV B,
Class 1: URZ 27, XIHEMEATEZ2 = level 1 HUIAD
A

Class 2: KWWY =7 = level 2EFH UiAD
Class 3: TEEDY 27 = level 3 HUIAD
Class 4: WY =27 = level 4 HULTiAD

EHEHITAARL TR LRY | ERBEKDOAH T, VA7 DERWEMHFIZE L TIXRAIMICER
FHABA X AEMFEAFEEZT A OERITLIND L HIZR->TEY, HARICEIT 5 KEMBAT
HIZER T 2 F S AN A0S LFEL EiZhz 2 EMB ORI e 27 & ok
7R RTE TR A LR,

MEEE L. MR ICET A2 HEEHMEARHICET A2 EEAE ERNICERETALERH S, F
U 27 oM ELASLETERLET2 (792 1 IPEOLE]Y) . KINSE - HES
B L 72V R FHEICEAT A A X ANRFBITIN TN D

132 https://www. mabs. jp/archives/pdf/h30report. pdf
133 https://eur-lex. europa. eu/legal-content/EN/TXT/?uri=celex%3A32009L0041
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3—3. BETHEITUANLA, UL LAY Z—OHHH

3—3—1. BEFHEERLDER

EU CiX, Directive 2001/83/EC™® (b "MBEMATHEHEMLICEAET I aIa=T 02—
RIZBIF RN S VLS FE4S 2001/83/EC)  (EU $545 2012/26/EU0 & C#E Hfa]— 56
WIE) ICBWT, BETHEEZ T A NVAR/RT X — G085 IR EER N % |

(a) B FEFIOFE ., EHE, B, BNSUIHIBREZ O E LT, & P CTHEAXERE X
NHMHZ B 2 ETe, XIIZNNORDIEEME 28T
(b) & DIRER, THETZER R, TN E MR ZREY], XX Z OS] O
m@%%ﬁ®ﬁ%’ﬁﬁﬁﬁbfwé EERLTNWD,

BARFIBRFEAER M, BYEEICH T2V 7 F U dEgEnn,

G IR EIE L, Regulation (EC) No 1394/200737 |25 % | (K 1EHE E 3K 5
bS
F OV T IR & & b, eimEEEIES (ATMP : Advanced-therapy medicinal
products) ERFRIN D,

3 —3— 2. SelmlEEEIE S O Okl A
EU TlZ. Regulation (EC) No 1394/2007 (ZHk-5\ T, BRINEE SR ST (EMA) O NERIZ 5
WREETZBS (The Committee for Advanced Therapies : CAT) 233 Xt 7-, CAT |%. E
IR S 372 ATMP ICFRDFERFERFEICXI LT, WE - Aotk - B0 iiE R 5L %
L, Zhvx b izl T NHEKMZEZEES (Committee for Medicinal Products for
Human Use : CHMP) 72S/KFRBEEA 21TV . CHMP 2AER L7-FHE REZ & LI L TERINER
£ (BC) WAARDOHIM 2+ HIKE & 7o > TV D, ATMP D SWE - 248t - AR IciE4 5
P - B A EU ACHAN S8, B CREEA XS B2 5, ATMP X EU N E N
TOHFRBEZHRD Z L7, EHECAT TOFMMZZ T 5 Lo TWn5,

3—3—3. ATMP (2%t % #iHl

-%ﬁEW-UXa&HXanu%

EU Tix, ATMP O HR5E &R BT Ao FEAlE LT, EUFE4S 2001/83/EC Annex 1
Part 1V IZHS X, )x7u~z77m~%%&ofwé )x7m~x77n~%&ﬁ
FEXNRERDERBOMWEIZEA, HOZOME - Btk - AMEICEET 5 Y X 7 EHK
EROVLBTHZILER—R|IZL, TOEBOELSWERLICIHET 2 Z LI 0 HE o)
B NBEZEDDLE VW) FIETHD, ZOT7 Fa—FL, B KERE S H 23 (IcH)
T 2005 FFICABEINTEZHEI AT ~FR TP AV N - HA X 2(Q9) THLEHASATEBY, 4
A CIREES S O — A2 AN L 72> TV D,

B4 https://www. mhlw. go. jp/shingi/2010/04/d1/s0420-4d. pdf

1% https://eur—lex. europa. eu/LexUriServ/LexUriServ. do?uri=0J:L:2001:311:0067:0128:en:PDF
136 https://eur—lex. europa. eu/LexUriServ/LexUriServ. do?uri=0J:L:2012:299:0001:0004:EN:PDF
BT https://eur—-lex. europa. eu/LexUriServ/LexUriServ. do?uri=0J:L:2007:324:0121:0137:en:PDF
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https://www.mhlw.go.jp/shingi/2010/04/dl/s0420-4d.pdf
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2001:311:0067:0128:en:PDF
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2007:324:0121:0137:en:PDF

- WSO WE - Bt - AMEICEET 5 KL

ATMP IR O ERME DT TV —Th D0, HL ETHLEERLO-FHTH L0, 1t
KOEIKMBIZETL23ES iiﬁfﬁ%’]?ﬁﬁ@ﬁ% SNb, 2FEV, MG THREIEL7OITITKE
KRPLETHY, £0DIT/EOME - Z8M - A EZHRT 52 L LFERFIC
Wi t% OREAE - ﬁﬂﬁiﬂgfkéﬂé ATMP O B & HIZEI L CTlX. Good Manufacturing Pract
ice (GMP) Directive 2003/94/EC'*® (KX Directive EU 2017/1572"%Z T —%fekE) D
Hsl2AEH S5,

3 —3—4. ATPM G &K B
EUIZET 5 ATMP OEFRFRBR T, AARICH T HERMICHY T 5 X33 FEEET,. AR
’*&5%%%% HYT 2R TH-TH, TRTHAROIERICH YT 2 HH 28 HEH S
o BEPEERTE O FEAITIT EMA-CHMP-CAT IC X B P RFEENDSLE L 25, 7272 L, EMA X
%<if%%$%m%ﬁ%ﬁ5%%?&0\ﬁ%@%%-%%ﬁ%ﬁé?ﬁ%@fﬁf%%
EDOBEGEL /2> T 5,

R BRICBE L Clid, BB FIERERL AR RERERSOS S, EU RO
GCP (Good Clinical Practlce)“@&;é Clinical Trials Directive 2001/20/EC!%z L ¥
Bl S TWnWi=n, Znicflid->7T, 2014 4 4 A 16 HFF T Clinical Trial Regulation
EU No 536/2014"' 72858 H S4u, 2019 FFIZH I LT\ 5, Z OHBIIED &K KO FEIEL, EU
WNICE T 2 ZEBHEARBROY F~OEBHFEFHE L —ARLLIZATHDL, ZhITXY,
ZIVE TEIMANIT o CE L EBOMRE L Y /BMBITI 2 LT b,

EMA 1 3BE L 2 7 A WA/ XT Z— %GB ETIREEIE ML O, Ioe &G (MA) |
KOBREY A7 FHEICET A0 A RI7A4 U 2FITLTWD,
LFIZZ O EEZ RS,

[Guideline on the quality, non—clinical and clinical aspects of gene therapy
medicinal products (EMA/CAT/80183/2014) | ' (GBIzFIBEERKLOME . AEGK & O
Eunﬁﬁ"]ﬁl \—E{‘j‘a‘éjj/l) K74 »/)

R
TDOHA RTA U TiE, BIaFIBEERS (GTMP) @B & 2K ZR (MA) DO ZHIZ-D U
TR _XTW5,
cJERIRATED 3 DD KRER TN —T (TANVART Z— DNA RV X —_ FEHZ Z—) O
MA BEAEITHIS LTV D,
-3 Oo0k 7 vary (WE., K LW K PNEHINTEBY, CEORIE D IRTE AR
REE O — X722 CTD ERUZEbE b i T 5,

1% https://eur—lex. europa. eu/LexUriServ/LexUriServ. do?uri=0J:L:2003:262:0022:0026:en:PDF

139 https://www. inspiredpharma. com/2017/09/26/new—eu—-gmp—directive—published/

140 https://ec. europa. eu/health/human-use/clinical-trials/directive_en

Ml https://ec. europa. eu/health/human—-use/clinical-trials/regulation_en

"2 https://www. ema. europa. eu/en/documents/scientific-guideline/guideline—-quality-non-
clinical-clinical—-aspects—gene—therapy-medicinal-products_en. pdf
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BT v a TR, EIC GTMP OB & REICRET S8 EDEIZ OV THB LT 5,
ZOUETIRTIX, KV REHOT VAN —_X7 2 — (FHUANART Z— T A LA
LI~ Y 2 —) Ofer, fid, FRUFEh, KO 7 A MIET A X o 227 L T
W5,

cHERERE 7 va TR, IRGERREFEE VAR — N5 OIS BB R IR R RER IOV TR
BHLTWa,

- HRE Y v a Tk, GTMP B R & 8BS 8 O LR 2 583 5 72 0 Fiff:
WZOWTHBHALTWD, LTFICEES 2HE 2R,

— W 72 %5 fE SR

— Iz, GTMP OE ., o EFKMS & R CRAIAEREBICHEA SN 5, 52, BED
RS WICEAET 2BEOTA RTA U BEHAEIND, BBFEOTA RT74 b ORI
EXEINDEZRETHD, RONTZHA X ANTFEET D85 LWIREREIGE/JIRBIZ DWW
TIX, WEFBAISE 2 & B EERBA S FHENIC BT A BT K3 2220 T, A E OB Y
KOV AL EMA ICHHRR T 5 2 DB b b,

Ry E—ORRIL, AT ANV HEORERMHEICE L TESEINDRXETh D,
WISE VRS, R ORISR, N7 X — ORI B R 52 5, Bin TR
DEMIZBE LT, EFNILEEROEBRZ GUBEFOEROBRICHT L2200 X 5 7%
GTMP 7 7’ a —F OEEM R FIE L V A7 1%, BWARBME CHERGINDIRETH D,

TRCOMRET, BEIEET 7o —FOEBAEMEE Y 27 ORI %2 FREICT 25729
WCEGIZHBE S NDORE Th D, 7 0¥ MUREERRBR D FEITATRE TR WS, @l
EE L SNIERBERNZ T ANLNDAEERHY, TNODORBEREFEHAT L7200
BB ONWTHERTONERD D, BKRBRICE T 2 X BEEORRICE T 2% ICH A4 K
AV EI0 2B WRTHMERD D, WRT VA NCKBEERGFAE LN Eid, R0 BB,
B, ROHAEF O GTMP IZHESWTIESR LI RETHDH, iz, CTMP IZ X HIRFED
MB LR DEEEDOREERIEFICENRTH D, 2O L) REA, NMEM TOBERERICET
HHARTA L EBBZRTLHIMNENS D, 72770, BEHINZBREOT — X RX— R |LA[HE7R
RO ZERTHLIMLEND DL Z LITIERET D,

HEEH L. BRI O TE LT RVWEE T, BFELZEHRT L7200 L EZRELT
MEE (%0, BINRGEE) T2 2 &AM oD, REST X —% 2 L CTERKD R
EEMRT 56, TALIEREKRWICERRIHD Z ENHAINTWEIXERD S,

GTMP TR SINT-BEFEORME=4 1 713, ROt R0 7 ru—T ¥
TOEMEHELZET DL, FRICEETH D (BHl (EC) No 1394/2007 12Xk 5) . Th
HORWIAIZEIL, FICRENZRGIENMEA SN HGEICERN 2R KET 572012, i
UNCEEF SN DRETHD WX, o7V o 7itl, o7V ohr sk, © >
RARA R o ZAE. GTMP AW ZRIEM & 1B E O LRI bz 5 Rt 2 2t 5
HZEEEMNELTCVDHAICHICEECTHD (FlxiX, EEH. GIMP 25 I iz &
FOT7Aua—T v TIETHHA RTA 2B R)

BEORIZIRIE, TbbRERETRERT . DRI T ¥ — Tt T DA D%
T, IRERNCIRESNDRETH D,
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GTMP ZPBHIE T HBRICIE, TR E 72 COMI 2 EMEZZET 2L ERH H, filx
. UANARY Z—DHREFRMIL. TA NV A~OBFOREICG U T, Tt RADRH
THERZDREMELRH D, GTMP OBBIZHEISETH Y, WELEHATH L7720, HHCmbn
FCTHERSNDGT — X OMFAICE L CREERNRTA X 22T 52 LIXTE R0,

HEHAFZE (Shedding studies)

GTMP DHEHIC LT 2 =D OP R 2 Efi T 2 L ERH 5, PP BE N5 E.
B3 o256 (BREIOH DT ¥ — JEIBEHIE T ANV R ) | HEF~DKGD
AR EZRET OLER S D, I, InETORVERERMET A2 HENRH S, ICH 1L,
TANAERT Z—DHHICK LT 57200 —RIFAI BRI Y 27 FEHMICBET A2 014 R
AU EBELT, VAR XY X RO LT, Z G 5B OBKT — % ORI T
T <, BEMBFE ORREHIBE T 2 Wi R FHA LT, o7 —21%, BM
TAu—7 77 a s T AOEYRFEIC D,

G2 J

BET2 A2 F2IE. TF ) 9ANA. B Z AT A LA (RRBYZF2) )
WX DU, U 7 F oL, GTMP OZeMEE A2 5.2 2 A REMEN &
L2, R Z—RBEGFEOREEEETEL2L02RINT L, N7 —X T FE-0E
MH OB ZRET 200 L2, EAEE RISk 20 A, kol
mOFMEERRN, BEMICEEE G X5 BENH D, o T, BABGB T EDITK
THGRBINEOFAM, TAbbRASNLX VT BICHTHHROWE S L2, K
EO—HTHDLHRETHD,

GTMP OKEFE LGN THINHGEIE. BEOREME OLEMZT T, kb
Xy 2— (M3E) ¥4 TORMBRHEITIRLER S D, X7 X — R OE NBE T EWIC
M D RIBICE O BIEN R AT O LERH D, TS, N7 X — RO NG TR
W\ k9 2 MARAPE K ORI SR DR S & S 2560 H 5 (B - HFUko Jiffi & 6 7.
LOHUERRFFIL TV E D NZET 516 o fRIE BEOX A I Z7IZBEE LT
LEEINDRETHY, GEFPEORE R & FRFO 222V R OF 0 & O R B RELR 3 f2 4k
ENHRETH D,

i R 22 Ak

BABBFEDRO IR X —XIBEEARA D= AL HET 28 EER 2 G
HRMET — 4 N ZERET DBERD D,

BHFEDOY 27 HlZIE GINP 24 59 5 720 ORERLE (B : BEE OEN ., i
NEE) | 25 XTRFTER O, L5 i & O 52k ol IS 3L 5 S Z 3
» 5,

GTMP D5 XX IC EF R (MD) Z AT 25615, MARRBRORE LY X7 FF
MR B 72 B8 A 40 5 MEN B 5, EREIROZFIL, GTMP O B CRili ¥ 2 42
NdD, GIMP TOERMEIOMAIC O W Tix, MAFR CHYICHATILERD 5,

FHIENBENA X b (BIFEERMERE) 250 TREIND I AT 05E, Y7 viekk
HL, 2OV A7 EZ8BT 22000 KeE T HLEND D,
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PR ICEC RS2 ) BERD S |
FEABEORG & A kA L HH
JEGIE & JIE S
- M D BN T
#h 3l % B
L
LAV~ DT ) Y —
REFY T

[Guideline on scientific requirements for the environmental risk assessment of
gene therapy medicinal products (EMEA/CHMP/GTWP/125491/2006) | ' (Ein+I1GEE
HILOBRE Y X 7§l 0 72D O R F R EA)

R

ZOHARTAF, —lb SN FIEO FTORGEAR (MA) 147, & b3l
T 5B FIREHERR 2 A (GM0) 2 F e EIRMORE Y X 7 3l (ERA) ITHEH &
NABRFERERLE Hikimad o Tnbd, B2 A OBRE~DO R ICET 5
85 2001/18/ECIZED b HiEfmOEMICET o 4 X o ARt Enn T b,

EFlo, ZTOHA RT7A4 0%, MO 25 EE AR ERES (GTMP) @ ERA OJFHNZE A%
BTTWND, MO DEEFE~OEKB 2B 5845 2001/18/EC IZHES N TWDH XD
K\moéﬁﬁ X GMO CTHERR S D FMEMT S GTMP @ ERA IZHEH S 5 BBy R
W&ﬁ% Wt A Z o ARSI NS, ERAT—f%IZ, GTMP ICEZES S &z A (FF
BE) L BRI OERIBEFEOrTICEET 27 )=y s DR L v T B L EHER
%waéT EEO B DN (gL —HR) . KO#E, WY, MEY., € L TRESK
’ﬂ#éﬁf%ﬁﬁ%@%%ﬁﬁézgﬁﬁé

& 2001/83/EC L OHLHI 726/2004 (X, HFEE 2 GMO 2 & T O REEIZ 3 2181

%ﬁ)xﬁ%ﬁﬁﬁé LHEFERLTWD, - T, b MMERT AERKNLORTEAZIZDH

i, f84 2001/18/EC A EE 11 OJFRANCHE > THEME S N5 BRE Y 2 7 7l (ERA) %
'ﬁoﬁgﬂkéo

REEORKE ST, BEREAY v 7 thapyifl, —K&iR2E. BEHOBREORMEIZE - T
B, BBEIZORNDAGELEOH 2 FIEICIE, LFRAEEND, i) GMO D&k & FRM,
i) BN OV BEEMEL, HEHIZ. OMO ~DOBREDORBEICH T A EERER TH DH, HE
HAFZE, 7B, GIMP BEHZIC GMO B S D08 2 Doz, BT 7 VO IERE
IRESEMALBTE 7 0 77 MM AAT Z &, KRR 7 v 7 7 A0 1 DL EORKRERIC
MAATL Z RO IS, — I, RO B, ZOREMERD/ 3HA 2% ik

"3 https://www. ema. europa. eu/en/scientific-requirements—environmental-risk-assessment-
gene—therapy—medicinal—-productsv
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RTDHHBT, 1 DXIERORBREOW A, i, R, KO EZET 52L& THD
(354 2001/20 / ECGERIRDEFR NFATIL) o FDO7H, XX — =5 4 v 7 OFIX
B IHRBROEMNTH D, RIKAERNGA L OPEN T — 2 268 LT, ST 28889
Tl BERIGBOY TV TDEA I T EERTE D, FIZIE, R, EE, Tk
DEPERADT 7VE, GMO OAFTEIZBT A BN GO —H & LTaofrcx s, AT R
BRIZ. et CREE TRITEZR B0, EROWEIX. R EDHFELI 2V Y ¥
7 A D%L D GIMP D RZEMICE > THEZOLNDHIRICE » THIF LD /REENH D
ZERROLNTWD, - T, EMOMEILX, BonfROGBEMEICKREREEL K
9, BT, ENENOF U TIIVICEREL G, BREMEE GMO L —T Y 7 ¢ 2R
HIOICMBERIKREHFLDHZ ENEIOLND,

HX EU EEGAHFFTEESZE (ICH) X, VAV ARORTZ X —0HEHIZEET 2 AR
H7eZx & LT, LLF®D ICH AfigZ#4t L T\ 5,

[TCH Consideration : General Principles to Address Virus and Vector Shedding
(CHMP/ICH/449035/09) | ' (ICH OFBEHFE : U A VAKX Z —OH LT 5 7
O — A

Zo ICH RESCET. BEH (shedding) Z# BB FIRBEMA N T ¥ —CHEBIEMNME T A L A
EEDUANR S XY =R EBEOGWHoUE ) A L CHER T 2 2 L EEER L, PO
PRI, B EE OB Y X7 R OBREASOEIERN 72 ) A7 2 BT 57O TE 5 &
WARTNDE, 2720, ZOXETIE, SESERMMTHEINR RS20, BE~DU X7
BT 2 HEH I Y W TSN BTV,

R IR A K OB IR BRI e 2 7 A T 5 12D L F OB EFHEZZET TN D,
TONKEE LD,

1 UANAR ST Z—DAEY)F R

MNRERDTANK /N 2= HKT 2 B AR OB OFPEIC BT 2 F 8, PR
BEAtH 2 LR T D10 DEANENMETH D, WY A VA /R 2 — T A RN KB
fEfe L, EH R MO MR b &<, EAFEAROEET OLEN D H, Flo, FAER
BREIT R DM MR 2 R T L O ICBRTFHBAN RSN TV D, KOTDBRED
TR L BRI XETH D, WM T AN A X7 Z—THE . B O TREMEITAR V23
BpAM L TRR LM T n 7 7 ANV ERT 2N H VAR, F 7RG R TH AL 2 R
ALDAREELEET & TH D,

2 HTIRICBIT 5 5 HIH

" https://www. ema. europa. eu/en/ich-considerations—general-principles—address—virus-
vector—-shedding
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PEHEBRICIE, BB, o E, BB Z R TR e oiEE O, B0 TR A
WECTELEENRONMEEZH D ZERNLEE LY, fHENTETANVR /X T Z—DRiH
21X, E&EAY PCR(gPCR) & G MEEBR Sl Wb iv b, gPCR O E2R KGRI, D &
HA BT b (intact) IR ANA S RY 2 — L IEBYNE NI N IE LT T A VAR SR H—
EERXBITERN ETh D, BPERERIL, PCR & R TAREMITEE TRV, A X
7 N CREPEEDODHDLTANAR/ RXTZ—DHERMTHEVIFERHD . — AT, HFE
PETANA/ R X =T 5700 FERRBRE L THEASINS,

3 JEWG R A& B IE
FEFRMPEHFZE D HIIZ, YA N/ RT X =3/ 7 a7 7 A VERETDH 2
ETHY, BONTEBILEEROPERIFZE D T A & o,
FEERRA PRI 2 T A R ORI T 2O B EFHIZLLTOEY TH S -
- BFEICOWVWTIE, YA NVA/ Ry X =R O e B ~OEYE, e hEM O
AR, BEOBMICB T D 7 A NVAZREREROIBL &S, R &% 58T
TIVEENE B EIE,
- BHREEBRERBICOWTIEL, FTRERRY , BRKBIG TCOEREER L D% Kk
THOMERD D,
- T B ERESFIC O T, BAERKOBEMO A FRRET bbb A
R e, BEFORE, KOHENRY A VA /X7 X —OBRGE T %% T,
TV T OMEE, TRISNDEBERBIEAZE, YUY TIRES%RORYOKH
MTRVBEBEICRY, 5HROKHE & HITHENMES 25,
YTy g A OWNWTR, UANVA/ R X —DRE, BERE. RKOEY
FEEBICANDILENDD, kb HOICIIREEFENEGENDN, HAV T, B
U7, MR, RE X EE R OO TIAE AL TREENDIHBA LD D,
- JEWRIR T — # OfIR L AREIFTEIZ OV T, BT — &%, iy v 7o fEHE,
T BEE, ROWIRICE L T, RIRBEELFIEO T A 28 DITELD,

4 WRETOEBHRERE

FERFRARBR CIRE SN FBEFHIL, BREKETOTANR/ XT 2 —PHFsEo T ¥ A
VIZBELTWD, UANVR S XY Z =P RO EROIEMERZ A I 7L, VA NVAR S
Ny a4 —REOWE & BERMIKAFEL, HEINREFELA S RERD DL, 7V 70
BEEE LIRS WL, EBET — X &2 b L ICIRET D, BEEN O G IRRE K O
FNZ X DL, VANAR S/ RIFZ—D 7 VT T AZEEE 2 DAEERD L0, B
HIFFE CEE SN ARXThD, Yoo ralb g ionTld, EBKT —2 %2 HWT
WET D ELEHIC, BERBRTHEHT DAL /R B —DR L B 5RE G EEBT D0
ERD D, BROBEET — 2 OfRICBWTEERZ Lid, EHER TV 02/ EL T
ST ThHD, VANR/ X7 Z—DHHO IS (R, =7 vV unky) |
e, SEHHIMOBE T 508N o5, HFWREMERICHRT 20 A VR /Ry Z— % F
RENTZHEANERFENORENE T 7 7 ANV EBBIIANDILEND D,

5 B =FH~DIaFE
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PRI BE St b 213, H =% (REEME) ~OREO TR EHET 2LERH D,
Pl L S OREREME T LTV AHAE, 27 U7 7 BB E DB R D70,
2D &S IR = ORPRTE %%ﬁ#m%f%é

3—4. RIEL L ToOLEOMHEMITIIT S ILE 1L E

U 2B T, MEMBEBOBLEFHIBL VANV /X7 2 =D X, ERELL
TODLEFAICHY L, ZOimgbhikHE & LT EU S 2009/14/EC (BASREEA) 236 A
ENd, 7T JREET ANV A(AV) DAL, AV ZEHT21F & A EOTEENITfalRt: 2ME
< HUAHDLAL 1 TERITHI T ENTE, ZLOBMEB B AV X, KLEWIE
#T2AZHHIN TS, ERL72L 51, BlaFIREEZREMS (GTMP) & L ToOEKRT#
ez AN/ Xy HZ— 2%, EU ¥54 2001/83/EC (RO—Eik E/R) AHEHA S5,
Regulation (EC) No 1394/2007 |23\ T, JEugEREIKS (ATMP) & L CT#bi, BM
ST (EMA) N eimERZE RS (CAT) — b MHEEMLEZERS (CHWP) »KEINEZEE S
(EC) DA « KR &% T 5 Z L1272 %, Regulation (EC) No 1394/2007 (2 XviE. GTMP
TR INTEEFORME=21 713, RHMOAIMELELENED 7 0 —T v 7 OENE
HLEBETHE, FICEETHD,

GTMP & L TCOBMKE MBI VA NVA /X7 Z—OHeHIcB LT, JeHarst 2 Eiid 5
VENHDH, A EU EIESBHIFHAEERSE (ICH) OfRR LU A VA RN T Z—0
HIZRHLT 2720 O — R TIZ, LTFEZEFEFEHEE L TETF VD
cRBERDTANR S Ry F—NHKT LTS SO MORFMHICET o EH (BF

RN TOFFHME) THEHRBREHE N ROERNETH D,

-%mﬁﬁw%m WL BEEE. RO B E R TR ONEE R VD 2 Lk

WICHETH D,

c UANR S XY Z—OP R E T 2 e RO T, UA VRSN a2 —

mOMWESCBFEMICEKGFET 20 THY . HHINREMRTIZTHD,

M Z ANAXF 20 T VA EZANWTRE SN TZRER DN X ATFEOBREIRI G E D0 E D
#@ﬂ?%%ﬁ&@é%iﬁhow(ﬁ%éﬂk#%ﬁ VRl 22 AREERRGEPEEE RRTHEE
WEE (ZERP) IRl ENhTBY ., FoRTHlMCBITAHEHICEL T, EkT
ﬁGMA%nnﬁ4wzéﬂmLT@%éntﬁ£ DWW T ORI ORI R Y 72 & 7270
of, | EHESNTWD, 61T, FTMTEEDO —MENEANA A 22 M) —Hhe
DEFRFEREFCICBNTHZORWICEMITALNL TR, M ANF 2w UL A%
R L THEESNTY 7 250 T RS E @, fHESh TR, 2Lk TH
BNV sy,

M5 SRR 22 AR BRI ISHIN B B ENA A VXA N — B eXREHE B TR EWE % FEERH
THREOZEMICET M ARF R FEEREE (201D KA =ZFR GV 50T
16 https://www. mabs. jp/archives/pdf/rOlreport. pdf
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3—5. BT MAY (BEEET) OBBCREHO LB L & AMSERNE - 8RR
BLETAM
3—5—1. Bz x s

EUIZEBWT, BIERENRD LN TWADIE M F7Er 2 (MON8L0) DA TH 5, EU
INBRENC BT D& a2 EW ORES L, 2017 A TIZ, AL UV ERL R HTICTE
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DO e mPEZ BS99 (REC, Research Ethics Committee) 225 DRIENMLETH D, NHS D
REC IXENOHIE = L IC5RE S, FEARN Y — (RO L EhilZ BT2 4 5 k) .
GARME . KO RENOREEITMI LTS, £z, Zib &3, BaFREEKL
UdhHrHEOBMBEGHEOEKABRICEL T, EEFIHKEHEMZEZAS (Gene Therapy
Advisory Committee, GTAC) Z)Vﬁﬁﬁ%ﬁ%‘:fTOO

WEREBE AR (HSE) OB 3k Z B4 (Scientific Advisory Committee, SACGM) i
I INCETAETA L AERITLTBY, ZO— K 2 THBEZ A NVA/XT X —
ED B ZMAEY O N ROBRE~D ) 2 7 FMA2 it L T b,

The SACGM Compendium of guidance (H A & > A D SACGM K %)

Part 2: Risk assessment of genetically modified microorganisms (other than those
associated with plants) ™ (VX— b 2 BEFHABZEEY HEDICEET LI L OEEL)
DY A7 FHm)

ZOFRTHELBTFIBFEICHODONDMBZ T ANV RY H—ZOWNTHEBNZ Y R 7 5l %
THoTEY, UTFICHEZRT

77 JREfE Y A v A (Adeno-associated virus, AAV)
M2

7T JREEET A LA (AAV) 1ZSV AR T A NLABHICELTEBY ., b FORRE OREM]
HDHAILTWRW,  AAV [ERERH L L9 Thh, HiT 512 iAWA—?4wx(77/
TANVARHMANNNZAT ANV R L) EOBEBBEENLETH D, HEEL, M h L X

" https://www. mhlw. go. jp/shingi/2010/04/d1/s0420-4d. pdf

15 https://www. legislation. gov. uk/uksi/2004/1031/contents/made

15 https://www. hra. nhs. uk/about—-us/committees—and-services/res—and-recs/
T https://www. hse. gov. uk/biosafety/gmo/acgm/acgmcomp/part2. pdf
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FIZLFERINDAREERH Y (Bl 21X, BEFEWEOFET XL UV BEH%) | AAV 2
FEERICKME TR, HROZDIZREDOMBEIFIZEGFL TS Z EERB LTS, &
ud, =7 ey b, BORKKE, TEEGEEEA N L TIT) 2 &N TE S, FERmICETEL
TWbEEbID 6 >OBEMOE N AAV IMIER N H 5, Bl 21X, 80%LL LD A AAV I i
A2 (AAV-2) 12X L CMiEBETH D . ZORBEFERETH LI TH D,

t OIS S Y R 7 R

BIEE T, ANV 25013 & A EOBIBFRZEMFEREITIE, & b AAV-2 ITHRT D IBEEAN
7B —DORBENEENTHDEN, MOMBFEHOFEHA LML VWD, ZhHDORT X — R
TANHETDIUANACE S THIERENDEHREEZEZEET DL LITEETH DN,
AAV IAREBICRKG2AH Y, & hORKUCEET 25O TIERWzH, B FORFEIZHZH
ENDEHRMEITIRNE PHETE D, AW R X =LA LD ERGERIZ, fASRTEEEY
BORMENSET D AREMND D,

ANV ZERT 512 & A EDOTREENIMARENES, ST CIAD L~V 1 TERIZITH Z ENT
X5, HEoT. < DGMAAV 1T, HEBIEWVGMIEEI 7 7 2 2B ENTW5, =270, ¥ —
o ADIRAINIRBILOLE I L - TEDORICEAT DRI, BINOE UIADHE %
MBLETIEERND D, WERANNVAR—OANA (TT /) UANARE) BEET5—HO
HE3NT, HLIAD LRV 2 TITIOIRERHLILEDR DD, ~/3—T A L 2 BERN BT
Bz SHTOWRWEA. ZHIE A EEO M IEEI S BEICEE L 20,

BREEICET 5 U R 7 G

AAV (X, = Re—T %2R0 DNA DA VATHY , BEHZE L TEY ., BiKIZmE
D5, Thbld, BENCTEMBAEZELIAEERDH D, 72721, ZHOIEIREIZ XK
WMoY SR —=T A VAT D~V AR —FEREN RN E EPRZ LS DH N TE RN,
[y U A] R F—TFE 7, EREOYLET 572D, trans TOD cap O rep Ei& T
O ELE LTS,

WFEALEDAMV AR Z—FTE FUANLRICHKRLTEY, COoEBMETHLER L HA
ERHIEEILEDVTHILIETERVEEZEZOLNRTWD, /o T, TDO X ) RIFHNBREEIC
BRARV A7 ZH 70T AR, 72720, B b AAVIZEZ < OB OMIIZRAT S
AEEER S FASH T BEWEICREETLEREY A7 B3H 0 | FHIA LI/ 5540
HDH, BT, FFEOEM X A TITEET L AV BB ESNTEBY, 2RHD T AL A%
WG EITIE. BEORBIIC X DEERREBREA~OEEL L VMR T 2 0ER D D,

cTT ) IA IR

M2

TT ) UA N, WABE SO GIEGET 2WEKTH 5, 100 248 2 2 MiEH 28 &
LBILTEY, 2096551 1Fk MIUEET L, —WRIERIE BRI, PR TEORKET L
T/ARBICHA L, VA NVAPEHA Sy Ak EFT 2 TR S 5, U SRk O R
Y B RAET DA H 0 | AR AIRRE TOFIEMALITIRA 2 A OHE 2 5 & 2 3 EE
PERD D, 2L, WROEMR AT =ALNIAHAREETH D, REITEERS EEXD
NTHEY, 90%LL Lo AH Ad2 & Ad5 1I2%F L CTILIGRMETH 5,
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t OIS S Y A7 R

BREET, 7T/ UANVANEETZI1EEALEOBGRENICIX., Mo fmiER R4 X
NTWAHEHEDOD, b kA2, Ad5, ROVAdI2 ICHRT ATREEARY Z—DRFENEL W, =
NEDORITH =V AT ADPHEETLEITA N AL >THELINGMMEEZERE TS Z &%
HETHDLIN, <DL I NUANVARBIRER D D05 b Ty, AR Y
AIVA LB L TRBRIED Y 227 2T 50K 22 5,

AR E T T U A VAL ACDP (ERIERIAFERIZES) " — N7 v—7 2 Tho,
Wo T, WEMYANAEW > LGEDOR/NEMHRE LT, HLIADLL 2 28T MR
D, WA AR L L THEREDO U 27 B RKIBICIEE SN TWDAZ EE2RT 2N
TEDLTT ) OANART Z—FRiZ, HLiAHLUL 1 T IND, &52, U A7
IE, Ly RREZIZR o TV DS, I EEENTWD Z LR EIET D LE R D
Do T2I2L, = U ADOHAXIIREMOELIZ LD ZO®RITHAET AR, BIIO
HULADHEEZLELETOIEERH D,

BRESIZKT T 5 U A 7 5FAf

TF ) OANATm o _Ra—FEREERWDNA YA LA THY | W EZELTEY ., I
KICWHER S D, TANAZZT B VKPP TRMBAEZERLZENTED, VAL AD
WEMICEE L5 X DAREMEOHHE ) o ~OWEIT., BE~D Y 27 OIS\ TEE
T 20N D5,

FEALEDTT ) A NART Z— %, B CHRNICER TE L LiIEBE LT
ROE RTANLRICHELTWS, -2 T, ZNHDORZ X —%f LS8N EE~DE
KV A7 2RI AEEIZIZTEALERY, 72720, B b AdS T X — X OBWHIIC
RBATLHZENRINTEY, FHASNTCECWHEICEETZEREY A7 03H 0 | FH0A %
BILRDHDGENH D,

cNRFav T AR
R

NF¥ o A)VA L, 500 A2 BB TR L SEITZLICEMRLTEY,
EHEERO HRRLRE B TOZ RV EAEEICFHIHIN TWDOIR R Y AV ADEERR 7 v
— 7 Tho, TNDIE. BEAKE (NPV) UANVALPAFHETANLAD 2 DORBIZHITH
N5, ISR IN TWA Autographa californica 28 %A 7 A /LA (AcMNPV)
X, 30 ZHR D RRLMME (BE/ik) FOLYRITELT D REMED S D5, AcMNPY X, A
AFT 7 a0 =AM TROASHH SN THWLHMBHR N NF a0 LATHD,
S BT, AcMNPV T4y & fla & e HAMP O HFICEEEATEL L5 THY, Ttk
TREEOBENRBR T EERT X — L L TAMPY 272 ORBLAFELR TV
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t b OREEICT D U R 7R

AHSHET, XX 20U VAREET51EE A EOB G WAL, BRAEND OE
B REBLZ B E Lz, AcMNPY ICE S BB FEERZ ¥ — OB EE ATz, b
W2 NF¥an A VAFEROBFEREKTH L2720, 726 3d ERGRITERE Y O B RE
FIZHY | O HLENGFET LA TR ESSTZOOXKREHE L L2LERNH D, -
L. TOTANVAIRHFEOHAB IR L THREMERS 7203, &b RIS D %
By AT AiE, RUASKRY VEEFPHIBR SN ZRICE SN TEY, VA LV ZAEZR RO R
D g DB BRI IR T BURIZ LT D,

NF¥ 2T ANVAZEDIFEAEDIFENTY 27 PNEL . GMIEBIO&RKIKL Y 7 A28 S
Nb, 2L, V=4 ZAOFHAITHRBEAOLEFTIZ LY ZO®%RICRAET HaERMEIL, B
DECIADIEEZVLE LT HHEAENH 5,

BREEICE T 5 U R 7 G

P AT SR om0 7 A L AL, REFOBABREICEE L, BENRAGEREZ S 7267 ATeelE
NHDHIN, FEAEDODNAF 20 TANART HZ— AT NF, RU~FY o HEM, T
pl0 BIEFORKICE > THBEINTWD, ZTHUDDRKIINF 2 7 A /02N E Bl
R CHENICER T 2 2 L2 ARBICT 208, TIUXEN D 205 EAEWITAEFER 72 Y % i
NTAHZEERARRICT D, TNHDE DRI X = AT MIAREWIZIEFICLEETH
0. EDROE CIAODBMEIZR D, 2L, AR IHE LI TWRNT A L AN
59 5EETIE., BEZBE<SEZDIC, TVEWVGMIEEI Y T A~OE| D Y TR/ DY
AENRD D,

NR¥an ANV ABKRITEFICLEELTEY, BEPCEMBEAZEZLIZENTES, K
UNKRY CREMIEARF 2 r 7 AL A%, SRR OREL S T0T < AR KR
HiEEND, VANVADRENEZEDDLAEMEOS UL 2T MT 2 ENEETHD, Hi
ZIE, VSV-GHEHX v X Ty a— REALA L T ENTTANRT, AT 4 THEZ %7
BEMPANTETANVALY BLZELTND,

e NIRRT A VA
HE 2

AN RATAJLANL, B MRIEFEAEDEYFEICARONDGZHkeT7 7 IV —Thsb, ZH
FTIZ 130 UL EDFER SN TR, ZOH5H 9N MIERETLHZ EnMmbiu TV

Do HffisL X2 A2 (HSV) XX RIS SN TR Y, B FEERXT ¥ —
ZFHELTHEENRTWS, 2070, ZZTITHSY #EI1c# 9,

b N OREEICKTT 5 U R 7 T

—MKEIT, SR ZA T ANV ZADBIFEAEEEIR, BAR Y A VA ITFHFEKRE T A
Tz FENTT T A RDNA & OB OMEHAHE 212 X > THIFIEE CIrhoih b0, U A
NAEEGERNT AT LAOFERN IR0 5>Oobh D, 1FLAEDGM HSV X7 X — (%,
HSV-1 ORI E IS L EBREE (] - 17 +; F) ICHRLTWS, X 0 IHEEMED W
BEIR Y BERE D A CEAL SN TR Y . 2D OBERO M 72 fERtE 2 HE ISR 2 24
ERd D,
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BR AT~ LR AT A LA, S FEXFE R ACDP AF— R L —F 2 EI N5, BT Y
ANAERIBEOR/NEMHLE LT, BYUIRECADLNAVERATLILERD D,

AR A LA L U CTEBRED U 27 BDRIBIZEADTHZ LR REN TS L ET
YERUANAINTART Z—RiE, LFVERWE CIAD LT SN D, U A7 FHE T
Ly vy R ENIZR > THED, +3IClm kI TVnWDZ L2 BT LHILERND D,
kﬁb =l U ZADIRAINIEBRROEFTIZ L > TEDBRITHAET DAL, BhinoE

ADEBEEMLELETHLAND D,

RECICKET D U A 7GR

AN RATA N A T R —T 2o TEY mm REE AL, hrEveAl oA IEH
WZZTRT < 2o TD, VA NAIEEOHCTREICRIFE LS N D, T, BREICIE
%E%&%ﬁﬂgﬁ%é&w5$£miof%éhfm o%oT\AWAXW4wx@$
FRREMENEREICY A7 2876 FT B2 TRy, 7L, VA NVADLEMNEE G
DLAEMNEDOH LWL ZFTMT HZ ENEETH D,

L hEDTAILA
AR

Lha oA AiE, B FEEHOm G ORICKELY 5 X 5K TIRER 7 7 2 U — %2 B
LTWo, Z< DL by A b AREGE X IEEGEE T RETH L, BERRERZIIEE
ZTHobbh, FORESITENLEE TCHL, 2L, FEROFEMHIZIAW, L ir YA
AN VG ST AR~ DGR SRR B HE R A L Tl L %ﬁ%ﬁmm%%%t
2T, INHDTANADIFE A EITRD RBEIRMEEZ R > TWD A, 5 EOREIT .
Y Z BT RS o TiEa  ER AT 5,

b b O®EEICxTT 2 U R 7 G

LSHET, Lha AN RAEELRITZEALEOBETFRENTIX., AeeREELr ha v A
NAR R TF A NACHKRT HREEANY ¥ —OBEZA TV, TDOL I K
0 ANATEEEANY AT ADEL L cDNA OFETHEIESN., KEDHDH N7 X —24E L &
T5, E NOREIZHLTEOIND U AT ZIEHIZFHMT H7-0I2E, 207 X2 — R
TARHEKTDUVAN AL > THE L ENLEMEEEETHZENEETH D,

BPAERIL ha A LA L, SESFER ACDP AN — R L —F 12 Ens, ARy
NAZIO OB R /NEMELE LT, %ﬂﬁﬂLL@vAw%&%ﬁézE#%é
Defra OENIRIFIKD 3FEICE v, FFEOEBWIFRIFIKTH 2B AER 7 A L A% B
EINTHUADHELZMEH L LT ILNERND D,

INHOR7 Z—ICEET L ERMEIL, BABRFORE LICRE, ffARRGE AR,
Fo O ﬁ@%éﬁ%wxwi%@ﬁ PEE LTERNIND, B MfRICERETE RV
BIURBFRT H—1X, —f%IZ Classl ERARTZENTE S, b MK TE 2 ER KB
VFmﬁ4wx&ov/%ﬁ4wxw%é U A7 CHAIcTHm I TnD 2 &R
ENnHE. TOEMNEE Classl ELTHRETE S, ZONFHOY AR — MMk, ROV (f]
X, E 3ROy r = TR T L) OERDY AT PN L BEARTEMEL (SIN)
LTR, MOEEL A Y — R EEND, 272 L, BERINTEHHITIER 2 GEREEZ R L.
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E#h%Z Classl IZHEETHHAIEL. B NSRS DA REMEDO H 5 X7 Z—~Dffi % &
NTHEVERD D,

BREEICxET D U R 7 G

Ve oA AL, BAKICEFIEZERGW o Ne—T IS VATHD, L, &
NHIEmA A7 B CTREMBASED ZENTE D, BIRIIIEHEREMALETH S L
WO HEEIZE->TRENDEHIC, Lha A A3 EEONTEEICRT I LEND, &5
2. < OFBEIEL b v ALV RT, Y E LT DO Em A oOBEEENELE LT 5,
WEoT, LB UANLVADAFRAIREMITREICY A7 28726 T & IEB 0N TR0,
U AV ADBREE OIERIROZEEZ &GO D5 RO O W E LM 5 Z LITEETH D,

4—4. RELLToOLEOHERIZIT 2 IEEES 1L H®E

WEEICBWTCIE., BEFHE T 7 AR SR 2 — ORISR BB ol 1T, %%’ﬁ%w\
NTOLBEMHEAICHRY L, ZOJEEBh Ik #E & LT EU 545 2009/14/EC (BASHRMEH) |
YEPL LU 7= EWNYETH D The Genetically Modified Organisms (Contained Use) Regul
ations 2014 (PHSHRMEM) @M S D, Bz FHHEZEFEKMS (GTMP) & L ToBix Tl
ZTANA/ Ry H—i%, FEIEREIRS (ATMP) & L CEH « ER RS H T (MHRA) 23
EU 84 2001/83/EC (M ON—¥F ek iERR) (S YEHL L 72 [E N % The Medicines for Human Use
(Clinical Trials) Regulations 2004 {[ZHE-DSWTEHEL TV 5,

GTMP & L COBEME X VA NVR /XY Z—OHHIZB L CTiX, EUDREAE S K,

BB A2 A NV AZRH L TS L7ZREEOHRFNCE LT, %ETIX
SACGM (EAn M Z AR DB FREMIZBES) AT 21 VA LV ADOIY) PWEHE E
HDTEY, B YRAZPMENT TR TICHEINTWD, 5T MAF 2T A L2%H
W 2 # X7 BAEFET DA FRNCIY RWERICET 2 | S 2B LT
., RO R ECEKRIIAETH D, M VAL AEFA L CRGE Sz %387l
FIEMARIT GMO TiX72 W T, FHHRICEIT S5 M0 HEloxG L ixe bev, HEIYE
(HSE) MFIEF D M VA N AFRGFOFHIZEHT L FEREFEHTICRD DL Z Lidn,

4 —5. B FEBEAMAEY MRS ) OBRBCREM O Rim L & EMEERNE - REX
BT Am
4—5—1. Bz EYS

% < OMEEE & FERIC, JEETIEX M AEMOBERIZAThitTWawy, 2721, M D
% < OERMIFSRBULEKN TITDON TR Y . TETIE, M ¥ A E. M/NE, M A A
YT 8 (AT OBAREBRAITHI TS, 2019 FEICiE. Jar A RALL H—
(John TInnes Centre) ®JE# T M /IhE L7 rval) — aHFALARFy R H—F
(Rothamsted Research) 2L 2 GM B 2 U FHF 48 (BEF) OB KROEA 2 A
—WF4EHT (Sainsbury Laboratory) 12X 5 GM ¥ A EORBRMAAGE I N TS, Defra

18 https://cbijapan. com/about_legislation/legislation_w/eu/
1% http://www. genewatch. org/sub-568547
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E, FARBROPFELFEEDO - HERRLTNDL, N7V vy rardir—a HENL
D, RE~OKEIZEYT 2 ZEES (ACRE) NBUFICEIE 2 #Rf#t4 5,

4—5— 2. WoHREEE
EU D[R I % 2 #,

4—5—3. REU X7
EU WIA3 —5—3. REUAZFHE, KOAKRE4L — 3. BRI VA LVA, UL
AR B — DB = SR,

JeE DO HLE Genetically Modified Organisms (Deliberate Release) Regulations
2002 (BAKGREEH) Tik, BE U XA 77O OWT, UTFTDOXIITED TN D,
(1) BB A A OB XITRFE~OFREORFFICEENLEEY A 73 lix, LA
TEITObDET S,
(a) BT AEYOKE ITRFENLAECLEMEOH 5, B SOXMER, R
RE TR IE 2 [ D3, BREE~DIETENI 72 1815 % R & M OVFEAM L |
(b) BEMMY U —2454 (EU 54 2001/18/EC) D E 11 ICHt> TEM S, ZDff
BEOEZ v a D TERISNOMwWAEENTVD,
(c) EUTHLEIE, EFEZREEHINTEFEORRZED 5,

(2) BB AR UAEDEME~— D — 258 a., B Y 27 MCiX, #bd
DB Z A OB 2B XITRBIC L > Thi2b SN2 WO H HEREE~DHE
BEOREDY) A7 OBRENEGEENDI D LTS,

160 https://www. legislation. gov. uk/uksi/2002/2443/contents/made
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5. FA4Y
5— 1. EEbsfEE
BT LAHEIC DN T
RAYIZEUMBEEE LT, #EE T2 AW (GM0) O IR D BUBRSICEY & &b
. FESOENM LEE LT Bt T%%E] 9 (Gentechnikgesetz, Genetic
Engineering Act) % 1990 4EICHIE L1z, Z OB+ LFEEORIT3 S2H D, F—IT,
GMO 22 BA T DY A7 b BRE, ANHMAOBWORELZ{RETLZ L THD, H T, B
THEHE % . PERDFIETAE S, AHEEE S8, FRICRMm &R, BAWVIcdFL
TR, A, BOETEHZ A2 MAETH 2L TH Y, H AT, GMO ORFFE & BRI & OREH
BRI O 72D OERRA A BT GMO OB AR IO Fhi7z &) ZEk T2 L Th D,
ZOERITEOBRMEINKIES L, BFIET CThD N Y #EBEEERE - BROEZET

(BVL) 289~ T D GMO & Hi—DIEFED b & THEI LTV 5 (FF) 1,

#2-5-1 FAYOELGFAEZ AW oE IR 25 IR

FEREH Contained Use (BASE R E ) Deliberate Release (MR FER ; ERMIRE
M)
R H FAYVEEFIEE (GenTG) FAYEBIEZFIF % (GenTG)
[EU $§4: Directive2009/41/EC] [EU $855: Directive2001/18/EC]
HRHEIXFR BEFIFES. EEFIFEE. BB FlB 2 Ao t., EEFHEBRIEYHKH
. mERA

PSR RILY 27 7 T A ZE U IEEkBh I 2 Bk OB I K 2880, 72721V
A7 7T ADHTEITITHEILL X)L DA =TT o RESENEE)

-%Wﬁ@%i BPHNEREBR & PSS T TR E R FRCERT — X HE 28 E (EHE
H:jt - E:D\j‘)

- EU w\wmi\ EU f545 2001/18/EC (BHAREEH) & EU 54 2009/41/EC (PASHRAE

) 1T XD,

C PEERHIT DWW T ORI EHEIL BEC 23>, N ER O Z Skt L3 1%, EU L
~L DRk ZE B2 T,

C BRI OWTIE, PRHREANCEY, BB ORI E=2 Y 7 L RERREEFES
WZEB DT, PAEMM ORI 10 4/ 0 WIBRAT,
-%4/_kfé&/Aﬁﬁéwwﬁﬁ@muowfw\wwﬁ@ﬁ%%%o

161 https://www. gesetze-im—internet. de/gentg/
162 https://staff.aist. go. jp/kyoko. ono/FoRAM/fujital30612. pdf
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RA Y M5 T T%1 (GenTC) OMEIXLITO®@Y TH 5,

HE

ZOEFROBRIT., OMBEAMmE,. AxOAfmi@ELERL, REEZOEE, &Y.
Y, AIEM zB8IaF TH0O7n v A L ®]GOFERZBENOGREL, TO LD RERO%E
AT 2 TR ZHw L, O/, FICERLPEE 2, RO FIET, ARFERIC, XiTE
B AR L TRIEL, fiBICHT N TSI etz kD, £ L
T, @Ba+FLHITH D B, HIFrg L O F R rTREME DT IE, BIFE. A R OMEED 7=
D OIER R 2T 2 8 Th D,

Bl o %k 5

Bl OXRIL, Binf TPE, Ba T TR, Bl Emokkt, €L TERE
TR A A2 AT TN L > TR S LD RO TS~ A (RIFIZ XY —EEH)
Thod,

ELIAD L~

BAG R 2 EBR X TIT O DIEHITZENICHED U R OREIC X » T 4 EEEOE UiA
DLV END, LL 1 IO SNOEEIZINDORELBRE~DO WD) 2T 4
b, Lo 2 ITHEENELZFIREDOY R 7 245, L)L 3 ICHEESh S1E
BIIFREDOY 27 ZME), LUV 4B ENSEEETEWNY 27 2049,

E)

TR DORER EEBEIITRANPMETHY , TN K> TRKIZH 2FOIEEZIT O
RAGZBHD. B LIAD LAV L O FIEBI AT DI 5 KBRIGR I G4 T o 2. 2 hid
72 BUETH D,

FERAEZE O FE
FEFIIITONIAEELRE L2 TIE R R\, Br 70 Uid)a S 7z EBRE s <17
PIDFIEBIOSEIZIX, LTOBMKEIREHI NS,
(1) FEEEBHOBEBMOBEE : LUL 205 4 FTIIEHOEE
(i) FEEFEOBEMOLS : LV 1 ORAIEEHEOERE. U0 L )LDgETT
A AL
(iii) BISh : BIMENDIEENLIATOEER LV B WE CiAD LUV &2 LE L3 585581201,
T E R OB AIBLE LIRS,

PR DFTE YR
2E

ﬁ
B Z L5 (Thbb, B A ORE~O B ) 1303 E
HAINZAT (BVL) ORAEZMEL 45,
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RAF v —T7T 4 T RhFEES

NAF =TT s HREERIT, BIL OEMFZES L LT, ZRMICET2ME, i
BHUAD LI KB S NGB O 5572 5 NCHEHNIZfE S U A7 1B L TR E
REHTZLEZRLINTWD, FEHSF 124 0HEMEZRLICHEMA. FTlise, v
URA, B¥E, REERE, BARRE. HEERE., REEERO TN ZENLENL L AD
BRERADIZE > TREBESNDZEDLOHBRINS,

N D BN

LoUL 3 T 4 OBIGF T EZ ¥ BN CEM T 2 B s 1 T8 M O %L L O E %
RETDHNIC, FIEBETFIIARSMOe T ) v 7 % EE L2 diEe by, Lk 2 08
BIFEMckY, eT7 V) 2 ERTILNEND L, ARBIMOFEITIAERSETH S, LN
L1 DIEBOBAITIT, XV AROBIMNEE ) BANLERBEICER LD,

A
A

14« SR
AR CRE T AT HOER I RS 5 fa—a OS4eTaEELNA AR S, 1. &
BNZER LB 3 E b FEOEKE T4 TElE o808 5 5,

Ty
T

#

5— 2. PASHREEANI 3 2 BUFIZ & % HiL & B

RA Y OBEHLH 2 AW (GMO) O PHSH R AIZFR 2 BdliL, EU 54 2009/41/EC (PASH
REE) ICHEILL . ENIETH D RA Y EET LEEIC X VG ST b, BASREHIE
URY 7T A U BB B ENER I TEY ., R VBB LHE [§7k8%2
TALUL BX 2 YT xR IR, VAR 7 TRAOHER, XA AE—TT 4k
ZEEOBEREZMWE Y 2T, BEBFNHET D,

FORE, MERICKT 28H & FOMRICB W TIThN A ERICRT 2 BE O & Dk
FIELR->TWD,
RAYBEFLFECLE 28R LPEEORRE L ~VIZLL T O 4 BEFEIZ 3T BT
%

TRV 1 BRI LR, A ORESCREICY A7 28726732 Lidun,

TRV ~UL 2 BRI L, A OBESRE~OY 27 3K EBEZLN D,

TARLVYL 3 B ERIC LuE, AMOBESCREICHREED I A7 267263 58 2
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transportation [T OWT—E MBI TWVWA LY

s B Y MFBAEANA T M B OBIE 21T > TV L PMERPHIE SN DENICEE A &

WolltOREETH -7

O#2

- EU 3@ O BUHIE EMA 23E > TW D28, UK TiX DEFRA 2845 LT\ %
- DEFRA X USDA, FDA, EPA N#lAGDL I -2 X o ik TH 5

- DEFRA (X EMA & I3EIZEBE L TV D

« EMA & FDA 23> TN 5 GMO (2% 2 BIFIEELTWn 5

O#5 CKE)
s SRR A SRR T 2B 23NV I A~TIELRKETH S

O#o6 (CKkHE)

- BRESOEDNBREINDLGA . FDA ITKUEEE) 2 & A AT 5 R RGEAR & JLICE <35
andbd

- GMO BN EFHTH D EetEn & 55546 . EPA %)Eéﬁf—?a“é &b, T RDGMO &
IHLAZ L KEERBLEBIIIAEEDENKICET AL REERHD EEBEX, B
T4 T ThHoT=
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s AVEANTHBEEITIIIHAEL T L AN E « BBE~OENGEH S22 T AR
[E 2 FEARAYIC I L Z2 W

s W SBAEPE DRI I L T EEE L RE AT R

CGMO 2 S Z LI B TIEH AN T _XLORERIITFE THA OO, HIETESE
STNLIDLIT TR EFEELTLHHLYEOBZXICEASND

< GMO A 72 & IR - BRE~DORINREEL THT 522 L3O THEETH V| BE
REBZRT DL

o#7

EU

C HEARWICERHATOMO 245 Z LIFEU THFF TSN TWDH A, IR MBI O H Tk
BELWHIHIZ S 0 REE A B b TV D

< GMO ZfE > 72 TEMIZIFBILFF AT SN TWDE R, TVVIZHRT HHERNH D

« GMO ZfE > 7GBTS HIEDNAK TH > TH AKO R RITH k72 W

- AL OB R TR X BRI D VWK DI T AR, T4 Vv H —CDNA v— T Y
— R ERka I HEE S CTRhIET 5 Z L HKD

« EU CIX GMO (2 B8 A i EFSA (European food safety authority) 2344 L TW 5

« 7T AR IV — L B E LTV D

« FAYIIRER EU BB A E ST LW E OBl 2 5% E L T2y, i Tik GMOo
DIERZHED D 7= DICJHPFHOE & HHl O LSV E iz TW5D
cNAZNVDEIITARILEZ FAVICELS D, IR —2 3278 — LI To TV AR
X, K0tz RELTZVWEEZEZ TS

c HANZ GMO T L 2L EZ TWAMNEU O ERIZIEZE 2 1T b TV

-EU TSk E 3252 LIF TSR AEETHBI AT S &5 2 & iFHbkRwn

- FEOBENIN R VRS KENOBRFHBZ AN T 7T 2 EHIEDZ LI ZAETH-
7=

« APHIS (Animal and Plant Health Inspection Service) 2 USDAIZ LV IEDHINLTREKY

BAR A DR BR T 2L AT IS RT I ERH D

O# 8

- GMO O HLHNZ BRI 534 % DX FDA, EPA, USDA Th Y HEITIS U T ERKENED S

« USDA 1T L ~DFEIRITIIBUETH U 5%LL EJFEHT GMO Z > T\ B4, GMO % ff
STWDHERRLARITNIER B2 WHTEICIIHETH 5

O#9

- GMO D HLHIZBI 53 % 1% FDA, EPA. USDA Tdh VW HEIZIE U CTHER BN ED 5

- GMOFERIEIC A Sz & LT BpA & el UAEFFEE N D39V T2 O A(F L R WME AN &
V. HDEI S TV D HEPA CIE B A ISR L CEA g =N Z L g2

- BT VEM I3 ME S0 R IRPUEZ Eo CLE o WO A CTHIER B - 72
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« JEGMO BZITH 5 DB GMO OFEARA L CLE 2R, 7 ~ULIC Non-GMO & Gl
HRp W EREF R CREZE 722 L TRENLHFAOND I EEBELTND
c EDEDITEBE B IMAEMICET VR TREARA Y N ETO TV DIEME RN
 chestnut tree ITHFIT L o THIK L 220y TWE DN BB HEHL 2 21T o 72 chestnut
tree ZAEZ AWTEOMFFE L TETHEASI L
- BIE A X 21T o 72 chestnut tree AEMIMICEREICELZ LTS 200 E k5 2
CAFIEHEIZHE L
LT R 21T > e RO BRI S NI BRE TIIARZ 3 — LEIBREE & O 80
INRIZ 72D K 91T L7z, EPA,USDA 28 Z DFAIC iFa's‘ﬁiOoTb\t
CHRHNCE L CTIHBHMEIC L > TRRENER N/ RKE T Eb> T AN
TR AT o> TWBD DX Gene editing TH D
* Gene drive ICX > T~F U TITEY LW 2 BAREEICIRT S Z L NAETH
5o gtk O L LTI 1940 FEN O H o T NIFFE L 50 EABT R
 Gene drive (IH VUV 7 4 V=T JNTD fruit fly ¥ THLHW LN TS
CRESRBrEANICR LT E A B D i#*—X/M’ F—ATHY, —EHICIEFE 20N
CERICEG B EE ) LKV RET Y AT IZREEZ T H AN RELELY
DI NTEORMEY %%H)\ﬂ%ﬂf%é ZEMEN
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2. MASRERIIT 2B L 2 HRHEHRICONT

O#f1

- SR IC W COMEIE 2009/41 OSSR SN TERB Y EBRA21T O BIZIX
No/Low/Medium/High ® 4 DIV A7 #5HHEL., FNEFTNOHEETEDLNE T o RAERK
THEECREOHASEZITOMVER D D

O#f 2
- 2018 I Crispr KT HH#HN T v T — bz
« BU ClE Crispr BFEFDV AT DOWTERENFHE > TWVD

O#5 CkHE)

« GMO Zf#i - 7= X CHEBRIL IBC(institutional biosafety committee) {ZERijF 52
VETH D

« IBCIZNIH O FIZH HHiETH D

- IBC IX FDA, CDC & ICHEE L T D

*NIH I < ORI E S Z M L Tl BBk E L ClEbTh 5

» IBC IEBEHEZ R 7 Da&EF. BEEFIEIZ OV TED TV D

- WU R REE R o N L=V T L CLEI I REREFEEI N TVD

* Crispr cas9 OFHAE L OEENEBL TWEN, =XV U ITOFHIIEE-TE
LT RERIVATINBH D

cGMO ZEFEIZEDL Z LI TLLRTVD

- GMO IZBAD DIEEICERK T D L REREAINFEELNL TN D

W OFEBRTHES T ) A — 7 2 RERIL, V7 = AR EEOMILE TIT- T
W5

Oo#7

PNE

cBEEOBRNEZFO LA I TV OIS I NTZRE TGOMO 2> 72 FERAZ1T 9 1T &
Ao EBEREIX 720

B FEBRAAT O ICIXBNCEENME L R VSEATEYOT — XN EL M ETH D

O#9

PSR CEREZITOHOBIITBEA I TIE LS HICH LW L idhwy, B4 S FERTTT
ZHBREICHETH D,
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3. BEFHBZUVANA, UL NVART Z—DHFENIZONT

O#f1

“GMO DT ANV A %A 5 a3 EE high IZHhE s, NI HANCFHFAINLETHD
CEIRIZOWTIE L UM L EIER 72 Bl oW TR S = I A3 B B (726/2004)
A GG A T EREERT LS 1L ENICITURBICHZEZTA50ELDH D

 Annex 2 IZIRBRICXHT D HA RT7A4 U FEMIZED LTV D

- Viral shedding (Z2WWTid Annex 2D IZGLiR SN TWE LI N, F—AAL T —ZAD
RS A3 0

* Viral vector |ZB9 D23 51T EU DEE TEmIZe o 72

 BFED Viral vector \[CHT A EDIL AW

Of 2

T T ) UANAEESTIRR T BN CFENBE L E 2R ELE L TUA LAY
Z—DFD U A7 Xk MERIT o T2

cJEBRICADEINICERETOER TH - TH Bio safety level IZFEH LN TV D

c REND T AN AN DWW TITEFEHBUF A EEET 2 FERETERN R IND

- EBRAETHARNCET VA LA THEER LI Tn S

-7$%i4yyv~&—f%ﬂféz%ﬁ%é

» REER A f imowﬁmr&@ih5Wé%mkD)x77ﬁxx/k%W9

. ‘i?ﬁ“ﬂﬂ®%§ﬁi)%&‘7 L 2% Idul s T - BEIC 4 2 @ FERR A 1T 5

* Phasel T A/K] Cﬁ?‘é?&@ﬁ’fﬂ/\ IHIERBREEBE AN D

c RHOEITERITHEETHNDS LD HIRWETEREZITS

* Phasel TIE 107100 A FREEIT 6 F 2 EERZ ATV, Phase2 TId 300 ARREEITx 9 2 EHr &
179
TFETIHEBREFHRFICEI YV ER 2T D2RBEIENEE SN TN D

- GMO Z Wi 7 m B A THAEF 5 Viral shedding IFZ < OEFEIZ LY U X7 BEW
:J:ﬁ?ﬁﬁﬁéﬁ’b‘(b‘éiﬁ BEAREWMAEWN T ANV ABAERITH D5E, G LMo MK

YT BV A7 3 mMICIEHY 5D

-ﬁ%%%f@m%k%ﬁAHFWiﬁkfké

'?4wX@%a%%<t CF7ANZ =P EZHAVHND

"phaZE x5, B\EMZ D kb‘ IFETUANARERET DHIEITH DN Z X7 ENE

MLTLE 5

A NVADERBEASNEE FHMBICEET LI FELH D

« UK Tl% ABPI (The Association of the British Pharmaceutical Industry | ABPI) 2%
FET 258 0H 5

O# 3 CkE)
s RO Z G ie P22 M B0 121X Institutional Review Board (IRB) & FEIEN A RES
PREINTEYERICEATLI2HADL—ANH D
CEEIRBRICET 2T X ET A R—RCE L F o TV DEHEARSZ N
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- AODORZIZIT IRBIZ 6 A OHMETHEASINATEY . MROKENELL - LEITR

ENTWDENHERT D

-¢4wx&7&%i7f/v4wx#vy%ﬁ4wz%ﬁ5&%xﬁ§w

* UAINVAPFLET D& I # qPCR Z W\ 5%
-?4wx@ﬂ$%@§¢5ﬁﬁﬁﬁﬁ&i@w

c UANADY A EZRET DHI2DITITBEFEY IR E 5

B REMZ ARRS L 2R L & %F‘ﬁ%ﬂ%ﬁé LB WETAZ B — 7 — " — LIS
CRRTED LS ) AT IR FT RENL, T AN T —ATh D
cBERTEEEZLN TV AV 22 BEE LR, RAZBERNR N2 ERH -

cBRERBEHEBEETEDDLNA RTA NIGFEET, F—AR, T —ADKINMLETHD
cOANAEHANWTEEERETIE—ERET DL ERERODVWTLEI D —ELIMEZ W

NEAN

NS E R X2V A LV ZADENREA TV D

CAAV IS ZHOREEN B D

s Ty = VRIRIEEH S TH R UA NV ADR ZIT-> TS

BRI b D A VAT E B OEREEN E Fifo 2\ 28 Viral shedding ® Y A7 1%

WA

c TANARNDEINERE LT 0WSEAEIL, REWY BRESCIRBAE T qPCR ZH WS
s IV A ASNTIEIT OMO Z VBRI 9 Z LI HOW TUEERIZIXER R 3 22y b oy 5 285k 72

O 4
M EBRICOWTIZ IACUC N HA RIA v EHE52TEY ., 2 TOEYER CITHEELN

£

- IRB NEHFEHIICB VIR 2 EEEL T\ 5
AL EIND EGMP Ta v X I x—Ta UREE TRV, &,’gﬁi‘ﬁﬁﬁmfiéhé
- Viral shedding WAL X TWANEN T PCR THHHH R, X VIRV ENMLE L s

=T EITD

c Crispr ICOWTORBVIIHENED L9 & LTWSHEETH D MR JT# 23 2 n
s BT 1B CTlE of f target effect 25 LI LIXIELAIMEAZ K Z L TW3
c FDAIIHFED T A VAT OWTHRIEBR I 2T Tnd E NS Z Eide, £TCoUuA L

ZWZOWTHR LY A TS TWD

cFDA IFIERICHE DO DI VAN AL CEEREREZF - CBVhEE2 52 TIN5
< JBBRANIZIX IND TOHENMLEL 25
cBREHRNTHEOLODND VAV AT HOEME TR LIHO U A7 IF3FHEFITEVWEE X T

)

S OFEME U TRNAJREICIERELTWA

O#f5 CkH)
CJBEITHE DD T AV AT A CAERLEE S A
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- IBC~DOHFEIXED LD BB THMETH Y TR EROGA I FDA, A ARk
72 EILUSDA, 7V A v hRdn L FDA b OB N LE L H D

EEIEDON D VA NV ARSI TE Y EARMIZIE viral shedding ® U A Z 1Z7220
LD

- JRER TIX AR 5% 12 Eﬁféf)ﬂ TEIET 2D TIERWER YD, VA NVZAOFEHIZLD

- viral shedding 7§3F'pﬁ 7o 7=Dl% oral polio vaccine, rotarix, flumist Toh D

c A INVADIERI %qmmﬁﬁ%\Eﬂé

s viral sheddlng DYV AT, FITXBERDHITVANANEEREHEZHT H0ENN
RS, WICHRAERETHLNE S PP ER SN, BIWERLITONL Y X7 PR IN
2

cASOEHFIIPAH SN RBE COFM LB SN T A NV ARHNEBICTH 2 Z &1ER0n

O#6 CkH)

- ERICBET ML GMOVE Z L b D& & A, HAMIZ iﬂmﬂﬁébf“é

- GMO Z EEHICHWVIER A LB RGETH R T e 232 @EOKDOERE vt
Aul- 50, ERE L OBMMPHAEIN TV D LS ICEBEEZLIMLERH D
OGS, FRCED XD ITHEEZ T HINITIER SNDTEOH /N —IV & B IZE D DD
o%a)

DX RBATEEINDINDET AR T —ATH D

o#7

- GMO 2 5> HETHME OO HEE & [A U TR & LI EEARBYIZ A0

s DA INVRAEFE D) BEBEDEE 1L Bio Safety Level Guideline (BSL)IZ X » TS D L
ABRBESNTEBY, LIV I-4FETHD

+ Good Manufacturing process(GMP) @ Section 21 {Z Viral Vector {22V T FDA 237 9
THENFEMICTER I TS

+ Viral Vector [ZOWTIIMEBDONL— 030 5 Wtk d & 5

- GMP (T B ICVEH LCH W APHIS ISP Y e AIZEH LEHETH S

cHOBEINET T ) VA NARKRBUA N A7 ) 27 5 & A i‘oﬂﬁ?/f/l/xﬁiﬁzbﬂ
TBY, FLvI7F b2 T 7 F A3 H CERBEEN) BT DRI DV TR
BB RV LB L TWD

*mRNA V7 F UKD T A N ALY b ZAWNE BB I TV D

O# 8
-ﬁ&?4sz7&~;@%CMWR&ﬁﬁzkﬁmmﬁofxw?4wa7&—K%
T2 RS IE R I B

c TAINVANRY H— %@9% IXER2NEHMONTWALEERORT X2 —% Hnb

« GMO Zffi » 7= 8L 5L DG B IT @ i & [7 U < phasel (24t & EIFHMEDHEA), 2(NETD T %
F)L,3 (KD RERAOA~NDEE) L >TEY FDADTA RIA4 ZH>TbDTHD

« BRI Investigational New Drug (IND), new drug application (NDA) IZ & VEE T
DHMEIND D
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AR~ DO RAFE 2 TR T D ITIE—KIICE 2 Ei37e< CRoTHEmTREZ &
(B A
s UANVATREECEDNIBRIZIEHE LI TEBY, VAZ LM THDLIHOEHNDS
A TINZHFTHNE23H TS TN =T A VI BT THZENmLNTND
cRNATNY 2T 4 U TICET B ZAZIZONTHE Y FDA RHITBUR Tl VW E S
CREDTANAZEHLTY R NN L ZFEAT 5 2 & 13D TH L V73 PCR Ml /e
ERka R FIETUA VR ITREH kD
cFDAOEE a2 TERBIFRICE WS Z 2172 < (Not like cookie cutter). fEHEB]DIK
Lo THERD
s BERLHR 2 B 72 KTl FEDCA, (federal food drug and cosmetic act), NADA (new

animal drug application )IZ{Hh 9 MEXH 5

Of10 (hHE)

< 270 GMO BLGL 24 O BRICHEBFICH LT i ikd &, ToRREETEE2Z T
TP RSB DA 21T D

C WFFEREBI IR TR OGO DI RFLEZ T T D
s A NADY AT ZFEMT B2 Metagenomics 72 PR X 7 FIENEFEET AN E T PCR &
{fj%/\ngl/\
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4. REL LTOAVBOERAICE T BB ILERBIZ W T

O#f1

CEAR TR 2B S O A RS R 2 B S OIR AR 0. 9% Kl THILIE GMO D FIRIX
MBI E W) JL— LT H D, D E DI DOWT LVE B D & W9 2RikiL v

Ot 4
c HOMWM > TWARY TIEL LVE X720

O#>5
« LVE 13 FEARHIZ 720

5. B FHBAMEMORBCRERORLBEL & AEMBERE - REREFTMIZONT

O#9
IEETEOEEZ2RDEDTVDEIHLOD 1 SEFMAEMZFRIA LB EHAER TH 5

Oft10 (HH)
c FRUTHRICER LTV A GMO I 31 A2 AT b7
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6. TOMER

O#2

cUKIZY 7 PRI ARM ZEHIN L T DA ERBENDLORE - BIUZER T 5 X 912
roTn

UK THEAAAT 7 eV —ROBREICEELZTHHEEZEN UKL OEETH > 2GEIT
KR 7 B gk 7 aE ANME L o5 TN D

« %< OEIZIE bio industry association WIEFE LEEA R T LAY —Z2 0205 H D
ELTHEREHNH D

O#3 CkE)

+ Crispr cas9 Zflio 7oA Ay I —DOEEITH L TV D DR FGIEN 22 L D3RS
Th b

+ Crisper cas9 [XIERHWTHEDLONLDE L7

Ot 4

« HETIX crispr Z AW EH S NT-B N H - 7=

ccrispr RIS Z L IEELE STV

- RBRICHET e F TITEARMICHIE, FolEfE, IETOERZIT- THH6 AMICHEEST 5

O#6 CkH)

- US T EEARAIIZ GMO 1T L THFEAITH U AR Z R L EZ TWHIDHIRTH L0 b
MBETHZLICHZEZBENTND

Z DA

CHFIETGOMO ZHH L L9 Ly Eh& A A Ok TRk E 4L, EPA - FDA 23 ¢
KB T — AN —ATHREEZTDH LV T rEABRENTND

« FARMICEPA - FDA DO MBS U CEESNBHR SNEEEL T D

O#7

« UK IZ EU 2RI E bR =078 2 Blo TV brexit IZ X » THHBKE O FEHZHEE TV
< FHEMER S D

- EU (3K E X W b GMO (2% L TIERE BRI A 2% gk L

- BRTIEHBEEBEFHEEEZ N7 T U7 MEo TR BANIE S Z & idHke oz 5L T
%

- BARITEEH OS2 BERHIZBISN R E A E L TV

O#s8

«GMO ZfE 5 EFEFBLICe S U T2 ToTEBY, FEESLMOEZEHILEY L35 H
NEOBIX IR O TR D Z ENEELWHEINH D LRI L T

AT REIC L o TR THEETH Y H 20 EMARTH L 72D EE 8-15 FE2r->TL
EVBEBROWMAES L9 EEEIFTHLICEH - FDADFEEZ R @BATHIZIZ2 oD
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FERH Y 1O BME R EBAEMR L TOARVEEICRY M2 b b5 1 ol E
AOEEELZETHD
BRI SN TV ARDOHRE LR D HIECTHEE LA SAHKD

O#9
SYEH L TWAH LW & LTI RNAL 23 %
« PENIFFIZ GMO DIFHIZ DWW TIIFEMBRI TH 5

Of10 (FH)
- FDA, EPA. USDA WWAELH L7 /b — U3t RS 2 72 A HI N B 5
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7. A=NIZEBEDERKR

AR 10 A LIS, A — VI LD BRI 2 254 L7, [ @ & - 7= Department for
Environment Food and Rural Affairs (DEFRA) . Health & Safety Executive (HSE) @ 2 #%
BIDI G D DREE A LLTFIZR T,

235 1 : Department for Environment Food and Rural Affairs (DEFRA)

In vivo use AEAKNTOERIZOWVWT

[ERD]

Regarding the Biodiversity Assessment, is it carried out based on the requirements of the
Cartagena Protocol?

BRI L T, I AT BEZFHO BRI DN TE L TV D0,

(EIEE)

Our GMO regulations consider the Biosafety aspect and assessment of a clinical trial. We review
and advise on risk assessments separately for GM viral vectors and for the clinical trial safety.
We use prior knowledge of similar vectors to assign the clinical trial to contained use or
deliberate release under our GMO regulations, based on what is known about viral shedding
from previous studies. So if nothing were known prior to the trial we would assign it to a
deliberate release. The risk assessment for a deliberate release clinical trial is itself similar to
the Cartagena protocol on Biosafety risk assessments and could be used for a subsequent
transboundary movement of a GMO to meet our requirements under the Cartagena protocol.
GMO HLfNIAA A —7 7 ¢ Ol & KRR OFTMAZE L T\ D, GM VA LAY
Z— L RO L 2SN T, U A7 Z ERICHRE LT KA 295, RO
MOETANVAGHIZOWTHLONIZHM RIS E | FtkD~7 Z—0 GMO Bl T ToE L
ADAE I SUTE M 2 I BT 2 BIRREBR 2 7 A T 5, > T, FEAOANIA S 55
WIRWIGBEITERNZR Y ) =2 L LTHEX L, BEMBMRY Y —ZAOBKRABRO Y 2 7 2T,
TNHEBPAA =TT 4O U RA7FHMICEAT 2V E~F 7o b a— L EBLTED,
ANG~FTa b a—D R TOEMZTZT T80 0 GMO D% D% O E 5 4 B A 7= B8 2
HATRETH 5,

[EM@]

About the consistency between the purpose of data collection for Viral Shedding
and the regulation in line with the Cartagena Protocol. The risk assessment
must be performed prior to release vectors into the environment, while data
collection for Viral Shedding is to be performed after the start of the clinical
trial. What do you think of the context of them? Is this procedure applied based
on the idea that Phase I and Phase II are conducted in the closed systems? If
so, what are your thoughts on the Containment Measures?

DA NVAPHOT =X WEDO B E, BNV I ~TFTHEETH S THH & oMo —EHEicon
To VAZFHIIEAN Y Z —ZREICHMT 2ENCETTOLERHY, UA NV APHOT —
ST R IR AR DB RICEIT T OME R H D L7 > TWVDN, Z1HDITRIZDONTE
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IEZTCVWDEN?2ZOFIEIZ, 72—X T 72X T BPHABPRTERS LD LI EX
IZHEDSNWTVDLDh, bLEIRL, HUADHEEIZONWTE I BEZ D),

(EIE)
The answer to this question is similar to the last, because we review the GMO
and the clinical trial risk assessments in parallel we can ensure that the
containment measures are appropriate to protect the clinical trial subjects and
the environment and therefore wider human health risks. The clinical trial would
be carried out as a deliberate release when there is an expectation that shedding
and therefore onward environmental exposure will take place. There is no
requirement in our GMO regulations for the applicant to collect shedding data
as part of the trial. But if there is such data already available, so from a
previous trial, then this can be helpful to inform the most appropriate method
to reduce the risk to both the environment and human health that may arise from
this shedding. In the UK many clinical trials of GM viruses are conducted as
contained use because our GMO regulations include the biological containment
element. This means that if the GMO used in a trial is a non—-self-replicating
organism then any shedding by a patient after receiving a trial inoculum is
considered to be biologically inactive. That is the GMO is contained within the
patient.
ZOBEMA~OEZIIHMOBEMEFR T TH D, GMO DU A 7 51l & B KRB D U 2 7 374t %
fTLClEa—F57D, BHUADHENRKRBROGREERELZREL, 1> TXLYIEW
ANHOREFEY 27 ZRETHDICHY TH DL Z ENHRTE 5, BIKARIZ, VAV 28
t (shedding) . BRE~DBENEZLHZ LN TRINLIGAE. BRI MM E L THER
ENb, HiEENRBRO—BE LY (shedding) T—# 2IET 2 Z &k, GMo BLHIIC
BHEMAT TR, LL, 20X RT—2 N T TICHHMERTH 2546, UATOR
B, vk, 2O (shedding) 22HAE U D AlREMED & % B EE & AN O RERE O W )7
~NDY AT ZWS T2 DR GME R GIEEEZ 5 2 LI&Lo, RETIE, Mo Hfiliz £
MFRIE CIADERNZENTNDLD, M U A NV ADELL OERIKRRPE CiADM A &
LTEBINTWD, Tk, BB CTHEH I Mo 23 IEH CERAEY Th 256, R
fi2Z ek OBEIC LD (shedding) AT ANEETHL ERR2IND L
EEWLTWD, 20, GMOIXBEOENIZEEN TV D,

[E/®]
How do you divide the case of “First in Human” and the case after that?
[FirstinHuman| DOFE L ETNLEDOHEE L T, EDO X IITHIT TWBE DD,
[FIE®)]
We regulate clinical trials in parallel under our GMO and medical clinical
trials regulations; the medical regulator looks at the “first in human
aspect” ; the GMO regulator considers the risk to the environment and wider

human health along with any biosafety obligations under the Cartagena protocol
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GMO & [ Jit ife DR 5k D HL i o0 Tl AT L CRRIRARBR Z Bl L TW b, ERMAHYRIE Te b
~ORPIOEERRR] ICHEH LTS, MO KN HiX, A ~F7a ha—iciks
KNANA T =TT 4 OFFHL LB, BEADOV X7 LIV IRNAMOMEELZZREL TW

Do

[EM®]

What is the burden of risk assessment before the clinical trials? To what extent
is the assessment required? How long does it take?

RRBRATO U 27 5HEOAIIZE o TVD DN, EOREDTEAA Y RRRD LI
OO0, HMIZEOREZEST 200,

[EZE®]

For GMOs we are required to give consent within 90 days of an application but
this must allow at least 60 days for public comments (this is reduced to 30
days for public comment if the trial is Contained Use) .

GMO D&, HFENS 90 FUNICHETO2LERH Y, N7V vy raXyr Maddiel &
H 60 AN DORERDH D (FTATABECIADEROLE, "7V vy 7 airr ME30H
WZHEME SN D) .

[EM®]

In terms of regulatory authorities and legislations, which is in charge of the
in vivo uses, environmental or health/medical division? What is the relationship
between them?
B2 OB AR R IE, BRER R - BRROLEL LR D), MEIZEDL D 2H
RYEIZ 72 > TV 2D D,

[FIZE®]
We would assess the environmental risk; our joint Competent Authority (the
Health and Safety Executive) would look at the human health; the UK medicinal
healthcare products regulatory agency (MHRA) will look at clinical aspects.
These are processes in parallel, so the application needs to be passed by all
regulators before the trial can start. Therefore, whether the trial 1is
deliberate release or contained use the MHRA have oversight for clinical trials
of medicinal products or investigative medicinal products. However, the majority
of such clinical trials are conducted under GMO contained use for the reason
given above; the biological containment element. There are some non—medicinal
trials carried out as deliberate release, where the GMO regulator has oversight,
but these have not to date been with viruses
RREV X7 23T 5, aREEYSE (ZeftR) X, AFOREZHAET 5, RKEOE
Hdn AR RS RHHEBT (MHRA) 13, BRI 2 MET+ 25, 263 ET LT e AT
DD, NIATNAERBET LRI, TXTOHBLY /AT 7YV r—rar2@IsEsd
WERD D, E- T, Eﬁ%ﬁﬁ%a.ﬁ‘]iﬁ) J—=AThHL2ECIAD LN TH 5000
DO, MHRA [ ZEFEMS TRAEMERSORKRBRZEHR L TWD, 220, Zokok
BRI B O K50 1%, RO HIZ L0 | BRKREIZAYFHE CIADMEHO T TEI
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Ao BRIV Y —RE LTEBINTZWL OO IEEERBRAH Y . GMO HL Y B EEH
LTWANR, TNETCIUANARZHFHALEZ LD TIE RN T,

[Ef©]

In terms of risk assessment requirements, what is the difference between those
required for Phase I and for Phase III?
B MBRAAANC SR Y A7 TR A A b § SMHBMATNICHER Y 27T EAA b
DIEV, B R,

(EEE)
Our regulatory process includes the provision for the applicant to include
previous clinical or experimental results to inform and give weight to these
conclusions that the application makes as to the risk assessment. That is to
say the risk assessment process is the same but results from an earlier Phase
trial would be used to inform the assessment made for a latter trial, for
example when more data on vial shedding is known. The clinical assessment of
phase I or III is made by the medical regulator and is in parallel to the
assessment of biosafety risk from the GMO involved.

Bl 7 22 200k, HEER Y AZFHEICBE L TIT ) S b Ofima@m L, £ HICER
EG R D700, LHTOBKXIERFEREZZDDLTOORENGTENTVD, Thbb,
U7 7 vt 23R CER, BlIZIET AV ADOPHICEAT L2 L0 ZOT =2 B3 bno
TWoHHERLE, BIOT7 = —XORBROK R AMEMN LT, % OB T17hoi 7 7l 2 @53
Do 7 x—A T XL TTT OBKFHEIE, ERBH SR L > TTbh, 5+ 25 6M0 L5
NAFE—T7T 4 AT OFMEWITL TN D,

Ex vivo use TZ AERTOFEHIZOWT :

[EM®]
About the evaluation of residual viral vector in gene therapy/regenerative
medicine. How far do you think you should check to determine that there is no
virus? Do the criteria differ for those used in gene therapy/regenerative
medicine and in reagents?
BRTIRR BAEERICBIT 2B UVA N AR Z—DFHIZONT, UAVARRND
EMERTHIEDICEZETT = v 7T HLEND LD, BRI HAEER LI MM
SN D HHEIT R 5D,

(EIE3@)
This is a legal requirement for the applicant—- we would consider the human
health and environmental aspect of residual viral vector and want to regulate
to ensure that the applicant has considered this aspect sufficiently— we would
take expert scientific advice on this (we have statutory science advisory
committees for both open use and contained use) This is in addition to the
medical/clinical regulation. So, for medicines we would look at the risk to

human health beyond the clinical patient (and the environment if appropriate)
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and for reagents we would consider the environmental risk and hence the
possibility of subsequent risk to human health.
Our regulatory process includes the provision for the applicant to include
previous clinical or experimental results to inform and give weight to these
conclusions.
_ﬂiEﬁ EEOLENERETH D, BB A NART X —O NHE O & BREORIE % 58
mENZOMEEZFFICEREL TSI 2RI LOICHEIL TS, Zhizo
b\f%ﬁ'ﬂ%@ﬂ%é’ﬁ RS ZZRDTND (F—T z— R L E A Om 5 OF
ZE&) . ZiuE. BREBERBAHIGEMEN D, 1Eo T, EELOLGIT, BIKES (K&
DY 22 5 5138 EE) 2B T ANORE~D Y 27 st L, RIEOHEIT, REY X7,
o TADRE~DZDHRD U 27 Otz i 25, Bl 7 v 212, HEZH L
ATOERRFE R I ERFERLZZO T, Zbofima@mmL, BEHRT 2O ORENE £
NTn5,

[ERME]

Is the use of recombinant virus vaccines (Open use = environmental release,
Contained use or Inactivated virus) subject to legal regulations?
WX T ANAD 7 F o BARCREEM, B CIAOMH, IANELT A LX) O X
Bl O R RIZ 72 5 2

[EZE®]
Yes, the use of recombinant viral vaccines is subject to legal regulation in
both open and contained use. We have separate legislation and hence regulatory
requirements, including the scientific advisory committees referred to in the
previous answer.

TV, B2 AN 2T 7 F U OEHIE. BABEER & B CiA O o i 7 TIEHLE O x4 &
2%, HIORETEKR LR FHEMEESZE O, MBIOER, BEIEER D 5,

B E R

[EMOD]

Is the public comment required even in the case of Contained Use? We understand
that the Biodiversity risk assessment is not required for Contained Use, but is
that a procedure specific for clinical trials? Could you explain the reason why
you need public comments?
HUIADBEHDOGAETH, N7V vy 7 a Xy MIMLEDD, EMEHEMEY X7 3H0iE, & LA
OFERRFICIIMNE RN & 28R L TWDH, ZIVUIERRBRICEAEOFIE)N, 7Y v
TR NS LELTR BT 2

(EIE0)
The lack of requirement for biodiversity risk assessment is applied to all
Contained Use applications; when assessing the application, we need to see that
the applicant has put in place measures to ensure the use and disposal of any

GMOs is contained. We have a commitment in government to transparent regulation,
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and so our regulations include the invitation for public comments; if these
express serious concern about the planned use of the GMO then we take scientific
advice from our advisory committees and respond to them.
é%%%@Uﬂ?ﬂﬁ®E#®$%m\ﬁ&T@EUQ%EQTfU#%VaVKﬁ%éﬂ
Do WEHA T DERICIZ, HEHEEN GMO O & FEHEAHEICH LA L0 OfE %
G VN QAY k%ﬁmﬁé%gﬁ%éo@%ﬁ@%éﬁﬁmﬁbﬁhfwé:kﬂE KLl
WZIF ATV v 7 ar s FeRODLTENGEENTND, GMO DOFFE S A7 ISV TEHRA
RIBENROONDGHE., BRZESPORTFHRT RAAL 222, ST 5,

[EMO]
We understand that the assessments for environmental risks (by DEFRA) , for
human health risks (by HSE) and for clinical aspects (by MHRA) will proceed
in parallel.
Then how is the procedure for applications? Is our understanding correct that
the application under GMO regulations is submitted to DEFRA and the application
under medical clinical trials regulation is submitted to MHRA separately? Is
there any harmonization/coordination among the authorities?

Bifi U A7 (DEFRA) . AOEEEY 27 (HSE) | KROEGERAIAIE (MHRA) OFEAH 230647 L
TETTLZLZHML TWDHS, HEEFRSIEE D0, GMO BLHilC -2 < G 13 DEFRA
ICHR &, ERREG AR ABRALHNC LD < HEEIL MHRA ICMERNCHR M S D & v ) BERILIE L
W, HBRBEOFELD D0,

(EIEO)
Yes, the applicant is required to demonstrate approval from both regulators;
the medical approval is usually started first, and so the application under GMO
regulations is often received with confirmation that the medical/clinical trial
aspect has already been approved.

HEEE XM T OBHI Y /0 ORBEZIEAT 2 ULEN H 5, BHE ., RANERAR LG S
No7o0, MO AN EES S HEFIE, BERERRBROME A4 TITAB S TWD Z &%
ERLTZITMONLZ NI DD,

[EM®]
While the GMO regulation does not require data collection for Viral shedding,
does the regulations for medical clinical trials require it? If so, what is the
purpose of the data collection?
moﬁﬁﬂ?%wx%&®kw@?*5ﬂﬁ%gﬁwaﬁwﬁ e R R R D AR 1k 1
— A EERLTVDD, bLEHIRL, T —FIEDHBITMD,

(EIEE)
The collection of shedding data for a clinical trial may be specified within a
consent to carry out that trial; for example if it is a Phase I trial carried
out under Contained Use, so as to confirm that further trial stages can also be

classified as Contained Use. That is to say if there is no shedding data
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available, or presented in the application, then as regulatory authorities we
would advise that the trial should be classed as a deliberate release so that
the environmental risk can be designed into the trial procedure.

BRRFBR O 7 — 2 O IX, ZORBRZ ET 5720 OREBEOHMANTHRES N LGS
WD, FlZIEX, ThABRECADHEHO T TEMINLIE IHRBRTHL5EG., b5
BRECPE B E CIADMHME LTRETEDL L 2R T D120 THLH, 2F 0, MRk
T — 2B, X7 7V r—va VIR I TOWRWEEIE, Bl F/E LT,
RELY 27 @B FIRICHAATL Z ENTEDL L), AREBERMRY V—X & LTHHE
THZEEBD TS,

[EM®]
Are the risk assessments for environment and for human health (of the same
product) required at each stage of Phases I, II and III?

7x—X1, 11, 111 OFEKET, RiEs (R UCEGO) ANFEOREED U 2 7 5125 2465
D,

[EZE®]
Yes, but the application does ask for information on prior experiments/trials
conducted with the GMO in order to support the environmental risk assessment in
that application. Therefore it would be possible to conduct a Phase I trial as
a deliberate release, but to then use the data from this trial to apply for a
Phase II trial as Contained Use, for example if no shedding was seen during
the Phase T trials.

TV r—vasit, FOT7 TV 5= a yOREY A7 IE YR — N 572912, GO
THEHE SN LT O R SRITICEAT 2 REZZERT 5, E->T, BRIV Y —2L LT
72— NIATNVEFERTDZEEFARBTHLN, 72— 1T FT7A4 7 VHICHEHT
— I PFONRPSTEHGERET, ZONIATADOT—Z AL T, 7=—X 11 b7
AT NDOECIADMERERFET D,
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[]235 2 : Health & Safety Executive (HSE)

g
In vivo use AEHENTOFERIZDOWNWT
[ERD]

Regarding the Biodiversity Assessment, is it carried out based on the

requirements of the Cartagena Protocol?

W BARNERRIC DWW TR, DV Z AT HEFE O BRI SV THER L TV 57,

[EIZO®]
The regulatory system for GMOs in UK is split between several Government
departments. HSE is responsible for the Contained Use aspects of GMO regulation.
Deliberate releases of GMOs are handled by our environmental regulators - Defra
in England; and any human medicinal products with GMOs are dealt with by our
Medicines & Healthcare products Regulatory Agency (MHRA). We can only really
provide specific advice on the Contained Use aspects of your questions.
FE D MO DR AT K, WL ONDBUFERIZ 24TV %, HSE 13, GMO Bl o> &
CIADMH A OMEICEAENH D, MO OFEXIR Y U —21F, EEOBRERGIYHTH D
Defra (CL > THIEEEN D, 72, MO 2T L7zt b OBER T, 55 ER R R T
(MHRA) (2 &~ TRV #bh 5, BURTIE, ERMOE LA DA O RISV TRARR) 72
T RN R ERETL L LN TEEE A,

Clinical trials involving the use of Genetically Modified Micro-organisms
(GMMs) that are not approved for marketing in accordance with Regulation (EC)
No 726/2004 of the European Parliament (essentially human and veterinary use)
would be undertaken under the Genetically Modified Organisms (Contained Use)

Regulations 2014 https://www. hse. gov. uk/pubns/priced/129. pdf

or Genetically Modified Organisms (Deliberate Release) Regulations 2002
https://www. legislation. gov. uk/uksi/2002/2443/contents/made

The decision as to which regulatory route is chosen is dependent upon factors
such as whether the GMO is considered to be physically, biologically or
chemically contained, if they are considered to be contained, the regulatory
route would be the Contained Use Regulations, if not - the Deliberate Release
Regulations. A summary of the links between the different regulators and
topics to be addressed and considered when undertaking a clinical trial with
GMOs is provided at
https://www. hse. gov. uk/biosafety/gmo/acgm/acgmcomp/part6. pdf
BRM G2 OB (EC) No 726/2004 I1Z9E - THIEA KGR S TWVRWIES FHELH 2 MAEY
(GMM) DffE 2 & To g R aER (FEARMITIZ A L OEBREIC L M) 13, Bis x4
e LTHEEND, (FHLAODEM) #iH| 2014
https://www. hse. gov. uk/pubns/priced/129. pdf

171


https://www.hse.gov.uk/pubns/priced/l29.pdf
https://www.legislation.gov.uk/uksi/2002/2443/contents/made
https://www.hse.gov.uk/biosafety/gmo/acgm/acgmcomp/part6.pdf
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Xix Bz A (BERRY U —2) FHI 2002

https://www. legislation. gov. uk/uksi/2002/2443/contents/made

EORHIL— N EZBIRT 20002 OWTOREIL, GMO BB, AWy, XX bR
RENTWNDERBRINDINE I N EOBERITKFT D, HIRSNATWD L RRINDY
A, BUADFERABAGICR D, fIREATHRWEGEAR, BREZRY UV —2HANIZ2 5,
GMO Z i Fl U 7 R IR ABR 2 F2hiti 3 D BRI L R Ot o S E S E el 4w & ey 7 [H
DY Y7 OBEEIT,

https://www. hse. gov. uk/biosafety/gmo/acgm/acgmcomp/part6. pdf

TRt Tn5,

If the trial is to be undertaken under the requirements of the GMO (CU)
Regulations, the duty holder that is in charge of the trial must undertake a
risk assessment for the contained use that considers the risk to human health
(of those who could be exposed, not the ‘patient’ ) and the environment from
the GMM. Information on what should be considered when undertaking a risk
assessment is contained in Regulation 5 and Schedule 3 of
https://www. hse. gov. uk/pubns/priced/129. pdf

GMO (CU) MR BRI SWTHERZ Ehi T 556, MBRAH YT 2B BERAFIT. & b
DREF~DY A7 #ZE LTEH CIADBEHOY RV iHMiZEET 20 ENHLH, [HBE] T
T2, B PRRE~D M DU A7 FMiTH 5, Y A7 Gz FEhi T DERICEE T ~&
Z BT A HIX, https://www. hse. gov. uk/pubns/priced/129. pdf

OHAIS FRAT Y 2— L3 IZEENTWD,

[EfO]

About the consistency between the purpose of data collection for Viral Shedding
and the regulation in line with the Cartagena Protocol. The risk assessment
must be performed prior to release vectors into the environment, while data
collection for Viral Shedding is to be performed after the start of the clinical
trial. What do you think of the context of them? Is this procedure applied based
on the idea that Phase I and Phase II are conducted in the closed systems If
so, what are your thoughts on the Containment Measures?

UANAYPHOT —ZINEDOHB &, INEZ~THREEITHRTZBHIE OO —EMEIZHS0
To VAZFHMIIANZ Z —ZBEICHET 5ANCETTH20ERH Y, AV APEHO T —
ZIWNEITERAROHBRICFET T OILERNH D Lo TVDLD, 2O DOTRIZHOWNTE
IEZTCWDEN?2ZOFIEIZ, 72—X T & 7=2—X 11 PHABPRTERSN DL LI EX
WZHEDSNWTWNDLED0, bLEI L, B LAHBEIZONTE I ZZ D),

[EZ®]
Those responsible (HSE refers to them as ‘duty holders’ ) for the undertaking
of the clinical trial have to obtain relevant data and make an assessment on

this, which in turn would inform whether the trial should be undertaken under
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the Contained Use or Deliberate Release regulatory framework. If appropriate,
trials could be wundertaken initially as Deliberate Release trials, then
‘convert’ to Contained Use trials if sufficient evidence is collated during
the course of a trial to support its use within a Contained Use framework.
AR O LI HEL A O A HSE 1T [8FH] LS 1T, HEFT—Z20EL. Zh
WZOWTRHI 24T 9 MEBER H L, I L0 BB 2 & CiA 6] ST E B i o B o
TCEMTLOMLENDDNE D REIESND, HREIZEC T, M7 70T &OIZEKN
B2V Y —=ARTZATNVELTERmEN, TO%, HLADFEHZL—LTU—7NTOEM
YR — N T 5O 0N 74 7 VOB CTHREINTSLAE, SCIADHEHN N
AT TEE] Shb,

[Ef®]

How do you divide the case of “First in Human” and the case after that?
First in Human] OHFEEZNLUBEOEE L T, EOXIITHT TWDL DN,
(EFS6)

This consideration is not a requirement of the Contained Use regulations.

ZOFEBFEIL, H UIADM AR O TIZR,

[EH@]
What is the burden of risk assessment before the clinical trials? To what
extent is the assessment required? How long does it take?

B RRBRETO U 2 73O BT E 9> TVDB D0, FOREDOTEAAY FRRD LA
BO0, WX EOREZEST 200,

[EZE®D]
Before any clinical trials with GMOs are undertaken, a risk assessment to
assess the risks to human health and the environment must be undertaken. The
requirements for undertaking a risk assessment under the Contained Use
regulations are summarized within Regulation 5 and Schedule 3 of
https://www. hse. gov. uk/pubns/priced/129. pdf. The requirements for undertaking
a risk assessment under the Deliberate Release regulations are summarized

within https://www. legislation. gov. uk/uksi/2002/2443/contents/made

- assessments as required under the Deliberate Release regulations are likely
to take longer to write. Information on the requirements of a risk assessment
under the Deliberate Release regulations will need to be obtained from Defra.
From a patient safety perspective, advice on the requirements for a risk
assessment will need to be sought from the MHRA.

GMO Z W7o B IR AR 2 Efi 3 202, & FORELEE~O U X7 25T 272D U
7 Pl & Efi S o MR D D, EH TIADMEABANCIES U A7 Fili a2 FEid 5720 D%
f£1%. https://www. hse. gov. uk/pubns/priced/129. pdf

ORAIS HORAF P 2—)L 3 IZHEH STV D,

B2 ) — 22BN ES < U R 7 5 &2 FERi 3 2 720 OB
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https://www. legislation. gov. uk/uksi/2002/2443/contents/made

WCEHINTWS, BEXOZV Y —XEHIO T THELE INDEEHM0IE. TERIZEER 2330
HA[REMERH D, BV U —2AHGNCESL U R 7 Tl OB D 1E#HIL. Defra
MOAFTLOIMNENRD D, BEOREOBLENG, VAZFHMOENFIZET 57 K31 X
% MHRA IZR O D MEN D D,

[E/®]
In terms of regulatory authorities and legislations, which is in charge of the
in vivo uses, environmental or health/medical division? What is the
relationship between them?
B L RO A AR 1T, BRESR MR - EIRRDELHIZRDDON, MEZTLED LD 72E
RIEIZ 72 > TV D D,
(EESG)
This relationship is explained within
https://www. hse. gov. uk/biosafety/gmo/acgm/acgmcomp/part6. pdf
Z ORI
https://www. hse. gov. uk/biosafety/gmo/acgm/acgmcomp/part6. pdf
TN Tn5,

[E®]

In terms of risk assessment requirements, what is the difference between those
required for Phase I and for Phase III?
1 MBARETICRE R Y A7 TR A X M § 3MHBMATNICSLER Y A7 T A AL b
DEV, B R,

[EZ®]
From a Contained Use perspective, consideration of phase of the trial is not
required, the requirements of the regulations regarding risk assessment are
described in Regulation 5 and Schedule 3 of
https://www. hse. gov. uk/pubns/priced/129. pdf. are required.
HUIADHEHOBANG, RO 7 2 — X% EET 20TV, U A7 MBS 5 HH
DOFEMIL, https : //www. hse. gov. uk/pubns/priced/129. pdf. ®#iil 5 K NAr ¥ — b
TR ST W5,

Ex vivo use =7 Y ERTOFIHIZOWT :

[ER®]
About the evaluation of residual viral vector in gene therapy/regenerative
medicine. How far do you think you should check to determine that there is no
virus? Do the criteria differ for those used in gene therapy/regenerative

medicine and in reagents?
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ﬁﬁ%%%/ﬁé@%ﬁ%ﬁé%%?4wx&y5~®ﬂﬁmow1\?4wxﬁ&w:&
EMERTHIEDICEZETT = v 7 THLEND DN, Bl FIREEERERIECHEH
S D HHUE iiiﬁéiﬁo

[EZ®]

From a Contained Use perspective, there are no defined values. This should be
considered and assessed by the duty holder when undertaking the risk
assessment for their aotivity

PHEREE OB 2 5 WEINTAEE R, ZHIE, VA NVADY A7 G-l 24T 5 BR
(R ﬁf’%f%ﬁ%;iof%ﬁﬁéﬂ\ i SN2 ~ETH D,

[HR®]

Is the use of recombinant virus vaccines (Open use = environmental release,
Contained use or Inactivated virus) subject to legal regulations?
X VA NAD 7 F o BAEGREEM., B CADMEH., UIANERT AL R) O
Bl O R RIZ 72 5 2

[E&®]
Yes. If the virus vaccine has marketing authorization (as per the first
question), the requirements of the Contained Use regulations do not apply. If
it does not have marketing authorization, the requirements of the Contained
Use or Deliberate Release regulations do apply.

TANAY 7 F L ZRGEEKRBRH D56 (ROOERIZE D) | B CiADM K OZEIX
WA IR, BRIEARDRWIGEIX, B UIA O A T E KR f H o #0473 565
SND,
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[A]% % 3 : New Technologies Federal Ministry of Food and Agriculture (BMEL)

1. In vivo use

[ZERD]
Regarding the Biodiversity Assessment, is it carried out based on the
requirements of the Cartagena Protocol?

EMZIRMERMICBEI L T, A I AT HBEZFEOEARICHE SN TER L TV D0,

(EIE0)
The in vivo use of genetically modified organisms (GMO) in the context of a
clinical trial is considered a deliberate release in Germany and is under the
scope of the Directive 2001/18/EC (https://eur-

lex. europa. eu/LexUriServ/LexUriServ. do?uri=CONSLEG:2001L0018:20080321:EN:PDF)

and its Annexes. This Directive requires an environmental risk assessment
(ERA) carried out in accordance with the principles set out in Annex II and on
the basis of information specified in Annex III of the Directive. These
Annexes not only comply with the requirements of Annex 3 of the Cartagena
Protocol, but exceed them.

BRI IC I T 2 BAR LA Z Y (GM0) Din vivo TOMMIX, FA Y TIXERAZA
VU —RERRE, $852001/18 / ECROEDOMBEEOHBENICH 5,  (https://eur-
lex. europa. eu/ LexUriServ /LexUriServ. do?uri=CONSLEG:2001L0018:20080321:EN:P
DF) . ZofENIE. MBEINIED bAEANIEW, FEFTOMBEIITCHEE S L
WICHESWTEMSNDEEY A 73 (ERA) #ZRT 5, T bOMBEIX. Iz~
FTHEEEOMBESOEMHFICHER L TWAHEIT T, TRICELET S,

[Er@]
About the consistency between the purpose of data collection for Viral
Shedding and the regulation in line with the Cartagena Protocol. The risk
assessment must be performed prior to release vectors into the environment,
while data collection for Viral Shedding is to be performed after the start
of the clinical trial. What do you think of the context of them? Is this
procedure applied based on the idea that Phase I and Phase II are conducted
in the closed systems? If so, what are your thoughts on the Containment
Measures?

TANVAPHOT =X WNEOHW &, DNV FNTFHREEICH > T2HH & oMo —EHIZ o0
To VARAZFMIERY ¥ —ZBRBEICHMT 2RCETTLI2LERH Y, VA VAP HOT —
ZIWNEITERAROHBRICFETTOILERN DD Lo TVDHN, ZAHDIRIZHOWVWTE
IEZTVDEN?ZOFNEZ, 7=2—A T L 7=2—X 1T PHAHRTEREND E VI E X
ZHEDSNWTVLD0, bLEIRDL, HUADIEIZOWTE S BEZ D),

[FI%Z@]
The environmental risk assessment performed before the deliberate release

within the limits of the clinical trial is carried out in consultation with
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the GMO competent authority, the German Federal Office of Consumer Protection
and Food Safety (BVL). This is in line with the requirements of the Cartagena
Protocol (see question 1) and addresses the possibility of viral shedding as
well as potential consequences thereof. If viral shedding is possible,
additional safety measures can be applied to prevent potential adverse effects
on human health and the environment.

B RFABR O # PN TERANCHIE SN AN EM S D85 U 2 7§, GMO D& 52 )5
THD FA Y EIBIHE L PR RN ﬁé%(mm L TEESND, Ihix, I
~F7a harofEg (B 1228 ICho T, A VAP O TRENE & 2 OETE
HY 727 RN D 74»%%&#&69A BIMOZEREEMA LT, ANOREEE L
BRE~OBENRELELZCZILNTE D,

[EMO]
How do you divide the case of “First in Human” and the case after that?

[FirstinHuman] OFE EFNLUBKEOEE L T, EOLIITHITTWDED0,

[EZE®]
There are no explicit (regulatory) differences between a first in human
clinical trial and following trials. However, since shedding data for humans
are missing in case of a first in human trial stricter (hygiene) measures
might be demanded/necessary in order to prevent/reduce release of the viral
vector into the environment.
ROt FRRRER L T O%ORBROBICHMEZ (BHl Lo) #Evidzy, Lol B b
TORANOEROLGE, £ FOPHT —Z B RELTNDD, UANART Z— DB~
DRz Bk AR D 720l K0 ks (B5dR) xRNSR L BT e D RTREME DS &
Do

[EH®]
What is the burden of risk assessment before the clinical trials? To what
extent is the assessment required? How long does it take?

RARRBRATO U A 7O BHIZE S o TVWL DM, EOREDOTEAA L FAKRD LI
OO0, X EOREZET 200,

[[FIZE@]
The basic set of rules of European genetic engineering law are the Directive
2009/41/EC and the Directive 2001/18/EC. (They were implemented by the Genetic
Engineering Act (GenTG) and complemental statutory ordinances into German
law. )
Directive 2009/41/EC regulates the handling of genetically modified micro-
organisms (GMMO) within closed systems such as laboratories
Directive 2001/18/EC and its Annexes regulate the deliberate release of GMO
into the environment. (In addition to micro-organisms, the Deliberate Release

Directive also covers organisms such as animals and plants and, among other
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things, stipulates the legal conditions for field tests and certain forms of
placing on the market.)
RN D T8 AR F TFIE O AR 2 AN, F§452009/41 / ECL F5E52001/18 / ECTH %
(b, BB LFE (GenT6) MO RNA VIEOHBIEESRFIZ L > THEBIND) |
fE452009/41 / ECIE., EBR=E7ZR & OMSRN TOBB B MAEY (GMIMO) DIV #
WA HLH D,
fE42001/18 / ECAR O OfHEEIL, BRE~OGMODOEKM 2 Z K L Tnd (#AEY
WAz T, BB fE i\ﬁ@%@k@EW%ﬁ%kbka\k@b7\74%wb
T A MR OFFEDHREO T HHEADENZEZHRELTND) |
In Germany, the Paul-Ehrlich-Institute is responsible for examining and
approving clinical trials in the field of vaccines and biomedicines. For
clinical trials with investigational medicinal products that contain or
consist of GMO, the BVL is involved regarding the environmental risk
assessment (ERA).
Documents for the ERA in accordance with Annex II of Directive 2001/18/EC need
to be included in the clinical trial application. In addition, technical and
scientific information as indicated in Annex III A of Directive 2001/18/EC are
also requested (as well as a form requesting additional information on
activities with GMO).

M’ Y ClE. Paul-Ehrlich-Institute?®, U 2 F 1 & AEWEF D558 T O RHER O A
AREMY L TND, GMOZEETe, XIXGMOTHER X 21653 & 6 L 7= R BR ©
(T, BVLSEREL U A 7 #ffli (ERA) (ZBI5-4 %, f542001/18 / ECOAnnexITIZHE > 72ERAD
XEIT, BARBRPFHFCZOOILERDH D, S HIT, FEH2001/18 / ECOFHEEFIITAIL
RSN TV D EMNH L OFFRIER b ER S5 (GMOTOIEENC BT 5 BNE# 4 2R+

%7 4 — A blAkk) .

If applicable for the GMO (e.g. for AAV vectors or lentiviral vectors), a
harmonized common application form developed at the European level can be
submitted instead of the documents indicated above, shortening the
environmental risk assessment to some extent

(https://ec. europa. eu/health/human-use/advanced—therapies_en).

An overview regarding clinical trial authorisations with genetically modified
organisms is available here:

https://www. pei.de/EN/regulation/clinical-trials/gmo/clinical-trial-gmo—
node. html; jsessionid=22F293BE9E33275054D0E1455D6F3059. intranet212.

An overview regarding the deadlines is available here:
https://www. pei.de/EN/regulation/clinical-trials/authorisation/processes—
node. html; jsessionid=E48E2EE7B46C1DF3021F841DB40820A0. intranet212
GMO (AAVAR Y Z =R L v FUANARy Z—72 ) [T 55 61F. LitoxxFEORD
DIz, a—a NV TCTHEINZHTMO LN ZBEORFEELRZMO L, BREY X7 740
HHOLBREREMT O ENTED

(https : // ec.europa. eu/health/human—-use/advanced—-therapies_en) .
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AR TR A 2 AW & U 72 B R BR O 7K GRS B9~ 2 21X

https : //www. pei. de/EN/regulation/clinical-trials/gmo/clinical-trial-gmo—
node. html; jsessionid = 22F293BE9E33275054D0E1455D6F3059. intranet212
TAFETE D,

HBRICBT 2MEILLL T O A R HAFTTE S,

https : //www. pei. de/EN/regulation/clinical-trials/authorisation/processes—

node. html; jsessionid = E48E2EE7B46C1DF3021F841DB40820A0. intranet212

[EM®]

In terms of regulatory authorities and legislations, which is in charge of
the in vivo uses, environmental or health/medical division? What is the
relationship between them?
Bl RSN R R 1T, BRERMERE - BERROELLIZR DD, WMEIZED XS 7R
FRMEIZ 2> T D D,

(EIEG)
Clinical trials are approved by federal authorities belonging to the Federal
Ministry of Health according to the German Medicinal Products Act
(Arzneimittelgesetz) and the Ordinance on the implementation of Good Clinical
Practice in the conduct of clinical trials on medicinal products for use in
humans (GCP Ordinance — GCP-V). The Paul-Ehrlich-Institute (Federal Institute
for Vaccines and Biomedicines), a senior federal authority reporting to the
Federal Ministry of Health, is the competent authority for clinical trials
with GMO-containing medicinal products. The German Federal Office of Consumer
Protection and Food Safety (BVL), which is an independent higher federal
authority under the jurisdiction of the Federal Ministry for Food and
Agriculture, is responsible for releases of GMO and is thus consulted on
questions regarding the release of the GMO.

BRIRRABRIZ, A Y3k (Arzneimittelgesetz) KO b TR 25 R 0L O g KR
DFEREIZI T HGood Clinical Practice ®FEfEiIZ B9 5 5%5] (GCP Ordinance -GCP-
V) ) 9o T, EAREEICR T 52EA L[S o TRE I N D, EHARREEAE I &iﬁé
EEF YR T APaul-Ehrlich-Institute GEIRT 7 F o Kk O EWEFLHFIEHET) |
GMOZ & e RS 2 L 72RO FEE Y R TH 5, M AREEEE OFE I %6@
MLTEmFERLRTHLD N Y EHEERERM LR (BVL) (X, GMOD Y U — R
BEExHAH->TWN5,

[ER©]

In terms of risk assessment requirements, what is the difference between

those required for Phase I and for Phase III?

%lw%%w (TR A7 TRERARA b E, H3MBMBANCNERY A7 7 E A AL b
AN dv %
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(EIESG)

In general, a complete ERA documentation is required for each clinical trial.
However, it may be possible to submit the same ERA documentation for several

clinical trial phases and amend new data as necessary.

— I BRI B RRERALENMLETH D, 12720, WL OO RSB T
[ CERACEZfRZIE L, BBEISLTHLWT —F 2B ET DL ENARRLGERH D,
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2. Ex vivo use

[ER@]
About the evaluation of residual viral vector in gene therapy/regenerative
medicine. How far do you think you should check to determine that there is no
virus? Do the criteria differ for those used in gene therapy/regenerative
medicine and in reagents?

WG IR FAERICBITIAEE YA L ARY X —DFHICONT, A NVARRN &
EWERTHEDICEZETT oy 7 TH5LENRD LD, Bin AR/ BAEREREERIECHEH
INDFEMEIT R D,

(EEG)
For applications using retro— or lentivirally transduced cells, the European
Commission and the competent authorities of European Member States have
developed a Good Practice document

(https://ec. europa. eu/health/sites/health/files/files/advtherapies/docs/gmcell

s_gp_en. pdf) providing answers to these questions. Accordingly, applicants
should demonstrate that residual infectious retro/lentiviral vector particles
have been reduced to negligible concentrations. When more than negligible
concentrations of residual infectious retro/lentiviral vector particles are
present in the final product, applicants should submit data and a
supplementary risk assessment.
Reagents used for the production of gene therapy medicinal products usually
need to be free of adventitious viruses.

LA NAF LV F A NATIBEEASRICMZENTL7 70— a 2o
Wi, BRINEZEE SR OEININBEEOEFTEL /[N 7 v NTT7 77 4 ALE

(https://ec. europa. eu/health/sites/health/files/files/advtherapies/docs/gmcel
Is_gp_en.pdf) ZAERK L TH V|, BRI~ORBEIZENTLEH N TWD, > T, HFEHIT. 7%
BIEEEL b /L FUANARY Z =R B TE DREICED Lo 2 & 2 ERET 5
VRS D, BECEDRELBRDRBIEGNEL ha /Lo F UL NANRT Z— i) &
HIGICHFET D56, BiFE 37 — 2 LR ) A7 2R T2 0 ERDH D, B
TR ER S OBEICHE A S 233, BE. ARV A NV ADREENTHRVWLERD
Do

[EM®]

Is the use of recombinant virus vaccines (Open use = environmental release,
Contained use or Inactivated virus) subject to legal regulations?
FZ O ANZT 7 F o (BBREN. HLUIADMEN, IINELTY A VX)) oML, &
B DRI 72 D 0,

[FIZ®]
As already mentioned before, environmental release can occur in the context of
clinical trials that need to be approved by the Paul-Ehrlich-Institute in
Germany. The regulatory basis being the Directive 2001/18/EC and its Annexes

181


https://ec.europa.eu/health/sites/health/files/files/advtherapies/docs/gmcells_gp_en.pdf
https://ec.europa.eu/health/sites/health/files/files/advtherapies/docs/gmcells_gp_en.pdf

ERLZELOIZ, BE~DOKHEIX. KA Y DPaul-Ehrlich-Institutell X A& MLEA
KRB Z LB E T 258000 £4, Bl L#IIHES2001/18 / ECLZDOMEETH
Do

Medicinal products consisting of GMO to be marketed in Germany require
regulatory approval in the form of an authorisation by the European
Commission.

European authorisations are coordinated by the European Medicines Agency (EMA,
Amsterdam). More information on the centralised FEuropean authorisation

procedure can be found here: https://www.pei.de/EN/regulation/marketing-

authorisation—human/authorisations/authorisations-—
node. html; jsessionid=0D3210D6B46D7591015052702FD1709B. intranet212?cms_tabcount

er=1

RA Y CTHRIE S L HGMOTHERL S 4L 5 RIS, BINEBSIZ X 573G O THTIY /oK
WELEELT L, BONOFRAIE, BRINEIELT (EMA) 2K > Tl I TWD, HIRERE
fbEn/ca—nu v NOERBFINEDOFEMIZDOVTIL,

https : //www. pei. de/EN/regulation/marketing—authorisation—
human/authorisations/authorisations—node. html; jsessionid =
0D3210D6B46D7591015052702FD1709B. intranet212 ? cms_tabcounter = 1

xR,

Regarding the contained use of GMOs, the German Genetic Engineering Act

(GenTG; http://bch. cbd. int/database/record. shtml?documentid=39280) and the

Genetic Engineering Safety Regulations (GenTSV;
http://bch. cbd. int/database/record. shtml?documentid=40587) are the regulatory

basis. They implement the basic set of rules of European genetic engineering
law, the Directive 2009/41/EC and the Directive 2001/18/EC.

GMOD Ef LA D FICREE L T

RA B L% (GenTG;

http://bch. cbd. int/database/record. shtml?documentid=39280)

KO

i THL Al (GenTSV; http : //

bch. cbd. int/database/record. shtml?documentid=40587)

DHGIOEHETCH D, Fbld, RMNOBEF LFHEOERN R —EORAL, i
2009/41 / ECKROMEA2001/18 / ECIZHESNTW D,

When genetically modified viruses are inactivated, their use/handling does no

longer underlie genetic engineering regulations.

BRTHAEZ A LV ARRELEND L, OO/ BT T8+ L%
il DFRE 21X 720,
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H5HET HMFIC X 55

FEWNET V7 ORRICESE, Bz RES SR ERR RE Lo REFIZON
T, ABBEOBREZRD ., UTICHEAZEIZEREZHRRLT,

1. HEEIEATIHE

Al A (AN FERFERBERE 34)

OMWMAEM O “FEEHED & EDOHEHROBE ATV bDEEbALRLTUILVE VW) BY
DDHN, EBEITT—ANA T —ATEZLIRELIAET T AXT 4y bA—LD LD
EZFTELTLEY &, A—N—ARy Z IR DEHREEZFITIEIHOATEY, X THEH
RICEHT MOV EEETED TWRWNE WD EZAZEIALMMINTZ ETEbN TS
DD,

PHECR O FEHEIC SV T, MO THEAT HEEFIIHLTY
SV ENEDIZT D, A TCarMzitdl LRVWEH bR

OZDBEBFNELBELERIZTNEIDEVIHWZZLALLRLARINE W) DT,
ZDBIGFDDON> TWVBHHEEE, HDWVITDb> TWABREEORKE TENNE 2T kv,
OZNMHIFERICHEFF LT, A LTHOL oI EH S Z ENERIT/HL->TL HDT,
ZOLEIIHBTELDIE, TOBWETHLIRBRER T RITITWIT RN LTk b,
OB DEINNEEICH > T, TNEA A=Y LERLH LWVARK, BINCEZ TN L, oF
WERZDLDDOT, INSWERNGELEAREREREZSL D EEZTHTFIRVNE -
Vo T, FDOEXIT, TOWVIOIIEE o7 X VRV EEOSL DAL, O BHITH
DT, TOHEMOLEIZ, ZOLEEZE TZHIWVIHIERIENVEZLZOTIEIRVDN] L0
’:&ﬁ%é&&ﬁﬁbfk<m%t%oko
OF o= HLWHREMENEZ 200 LARWE WS Z L TfIcHANI T2, PR T
RWERIZAER TR, PRATELZH0, fIZIXINEINEDRWVWTTLHLELIZOD
XU UDOREINZIR > T LE D ZEMNFERATENITZNIETAADN, HIZEXE TR TE 54
FHCThE, T LW EETITR WY,
OINFETIZbhroTWnEHMEEFF-7-bDOTRITNIEL V., BIEE TIThbho TN
TR E D DR ND TEZ DMLET RN,
Ov=aT7MZ TZ50nH EZAERTRITNITEL] EHfEICL T E, HBSETHLH
R CThONro TWAHEAOLDT, TIHINIHIHONRT —FX—RZRITFIITLLE, 220D
FRIZZT Lo LTEBFIEZMEERE TR,

ARSI OBEZEIZOWTIE., BEAFBEHRICES L CHKT 5
LWH T EERAMEIZLTEL

183



HikE ¢ (BBt 2 —BRE 14)

OWEERI FERBRR ETHNE~FTIELE W TPMA Zi@ L, EAFBHEICHETS
ELHIBE LTI I HFERELEN) ZETHTLS DD, ZHIEHSETHLHLZ TH-
T, WOARHFEMIZED>T, VTN ERLSLVOHBENH T 200B R 2780
ZANDD, EMIEERBRCTHIVE. AMED D ORFEE N L, FEBEAM TEhN TN Z
EMD, BHrok LIZEWTE I PELN LERBRIZAD ZENTEX 20 EN, TH0
I THEHZES THRVBEREPHIRINTWD & Z ADFRE,

OB THWL 7L —ROXRZ X =B TVANAEZ DL DT ENTE LD, oL
> TWo T, B 2 ITERIE TV D), BIEFIBEEDORFIZESH TN DN, &
LZWVNTIEBRTWL O, ZN LB THEBEZDORZE A NVADEENRD -T2, BT
XITHBADNVNET LT, B hEIEWVWEWNWIZERHY, A XOEFHKE L THEWVZL &N
ITET, TOTDHELEITEMAKERL NS ZEIZR-oT, SEAELEN TV TH L7
BabHT 5,

{ FEEWM OREMN, EROBICELENDHEDEEDONFR ]

OMZEZHLTHLIZNDDNE NS Z LRI AL ZARLABIZ L > THEI N, FORHE &2
ETTEDNENIEIARL Lo EDLNDSIHNENIZERNHDH, WEHLE T E
D, JRAETHHE NSV D EHEATEHR, JHHEE LW THANAS L ERRENTE D5 X9
(2725 TETWVDN, IEDPOFMBREHICIEIT, M2 0I5 FEDTUT LD D,
fifZz PMDA & LTERL WD MNE WS L ZANRHTETWRY, £H5WVWH LZALZRLTEHED
2HLEEERTLIRD,

{ HEEOTRNE, BHOELDF L DO~ = a7 Ll ]
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2. UANZAOYHM /FEICETHHRE

Al A (AN FEREERBERE 34)

O TANVARFLELRV] T EDOFERIZ, BIFMICZYEEZ X ONLHICE N T AL
AN—T 4 JIVOFERGFOAREENRIEFITENWEEZEZOND, TIWNIEZAZRDTNDHD
Q= A AVIEN

O1 D, ZORERIZBT 2R FHIFICBEWTIEH T2 HFETH D, TORATIEHATE
LFETRDRINENS) Z e BEraixhliEl LS nend 2 &R ik@
TWDDIFTIERVWOT, TORFRTHTE T —XIL5HEH%E LT, ROLNT L XTI
T5HEolcLTEL,

U ANV ADFRAFED AIREME IR D TRV & 5 BRI A £ 0 5
BB 56, B2 R+ 2R TEL L OITLTHL

A B (Bs oot RMmkREtRE 2 4)

O W Z EZFEHT D] LWV FHERDLLVIZK W, EHLTELWVWVWATEAI L, 720
ZEIFEETERVWO T, Z0HTY OHELZ Lo EEfH L TV 2T eN00L Y HE
IR, LV DO LIRS TERLT VXNV PCR TES T2 A5 &b AlfE
DT, LV EMRERELARICRS TS, ZOWVIEINEME S R E, HOBREEMICE
EETDHEVIRELERHATLIEN, £2I50VH 22 ROTN Z L ITEHE,

A IV ADFELED AREVE B3RO TRV & WV ) BRI EZ £ D 5
BRI 1R, Bz R+ enTE B EHIcLTEL

OFFIZT ) DREEMTANZNTEPOHANDLEDE NI DEEIBET LHNE, ZIN
MIEBRRBEE TZE D E ZANINANL EI VI REEZIELNEWIEE, THTITDIE)
TOXE WD, FEIL, EBEOLZALE I LELW0WIARLNL VIR DT, FE
EROFRIT AT ITERTRLDHON, bLLIE, ZLEHSZLHELEWVWIEZATHLDOT
ETRLHDO0, FlZIEEEIOGABA F~ FEWo2bDIZELTIZ, bHbAARFELEb -
TWHA, EERDITH T, MAIZY ) MRETHEMH LIASRBEFOFEER RV E NS Z
EERFEAT DD, HOWITEMKEELEDIZ) THA XDT ) ARELEWIZONTOIRE
BFOREEZFTERT L HEL VI DE ERICHILFTHLERINTNDLIOT, Eha il
2B Z 6 < EHERITEIV TV <,

OBZLLTHTITOIIEHI>OEE L LTE, YHEEENFHZ LR2WD ThLIT v H~
FEPBH SRS TENWE W RN S D, THT I T OIF ) 1Tkkx I EMFE % - T
LDT, DT ) MREREAY TEHR LAY O KELE T ORELZRET D EELZNLTH
DEMFETIED 5 2157200,
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OFRIZRNAIZOWTIE 720 EWIHREIET, 7/ AREDOEHFE IOV TORHDOES
Z2DLEZAITASTWNANAER LN, o B 21X CRISPR-Cas9 DA IT RNA 72005 A5
RO TIEWMNEWNS & EIFTZEHITHRY,

7)) AREEROEEIX. BT &I T — 35> TR
ZLEDEHETHILEND D

OBNEANFTIET, WEIFRLDERTH > TWD T AL ADOH TIIEE R, RIS
PIWIZAIITEET 20N E LR TAVIAALE L, ZOHTHE U RIEEAEKR LT ETE
UL EFZ 2o ZTRITERZBBL T LAV DO T, KEMERICLZRLT
FWNWEWIHIIREVEITRSTWND, £OWVWIERTIX, EX DT A L ZAHRIER 72 AL D I
THIET HTNE L, HBELZE ZICZDORE LA FE LT iuXEhid 1 [E)Ekg

LTCEZ TN DY &, EEZ0RMEMIBELS HL00, Pt srb L
W EL, Wb EMEEIE~DORED Y 27 13D TRWTEA D LW ) Z Lich

Do ZOWVIRTIEZEI NI BDIZONTORM E VI DT L L T, £ HEND
R —EZVOFEHTHEWEI-TLEY, KboTLEI WO ZEThHE, I T T
JIANARI B —Io BT o b2 D970 b0EEILE LIFER LB NELTH LU,
OUANALE LTHIETERWE WY UL EEH L Em TRIE k) Lo BEAIC Y 7= 2 Arhetk
b, DF0, BRETEXRV, B TEXR0nE W) Z EThHIIE, bixeliZn xRy
BEBBOWE NS ARG TERNI &idkewn,

OEHEMIZITZNDBHEEZ 2 ONE I NEVNI ZEREEROFELE IR, © LAEEMIC
IXZEDBERETIIRODNE NS EZAZFHEICA TN EZADIE) NEE,

TAINVARY H— T Lz, HEHEME, Bt RIEEE OB SN D
BENLZETRODNDOY A7 ZHE§ 5 &

Bk c (BBt 2 —MERE 14)

OFIZT AV DL ABRTDENSI ZENaX I, EERICEH ., FERWICRE 2T L,
PALIAD TS DTIERLS EI LELRSHESLND, EHLEL ) ELFENEED LD L
W) ZENBRENPNS N, BROEGEIZ, ABELTWILIEEWE | ERICFEHTELHET
FIABELTC, TINEoBLYTEDLILEEZIALEV) ., ZOLIIIKRVOFBEOTIL., £
IS TEERBREOELE VNI IDOLH D,

OFIFEMZB YA NAZEHMICHED LWV IEEE L, BHKEZDIZS THl-o T, FEEE
WCEWHRETITO L 2D b DLWV DIF, —ERE L OEEYIET, NESAFESD
TET, RIZEI DI T A NVAPERICH 72 < e dh, bLTEL A>T LESTHHEAIL T
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BEICKRoTZRETLIrEDRNVWENI Z RO T, bIIRBEBICHLADTLE Y, BWE
SAMNLTIIRZE AL Z EITHEIZH D HR0,

Ob MEFEMT A LE2TRTEITIONEVWS) 2L, FlziEe MM LZE L THIK
LT DN LBRNDMNEN) 2L ZD%, WEEEZR OOV ON, B hofT
WA D2ONEIRONEND 3BT TEZRITITVIT 20,

OKAOE 1 FHRBROF TEZETTOWANARY LTI T EITI DN, EZFETENIC

BEWTEBNR2TIEWNT 200N, o0 olzb DB LT, Ma2EIC, MEER - T4
KT A 7RI LT TVDDOMNE NS & ZANERICIZRL ., FHRUOF T TR
FHIERLT, EOLTENRVEBENED~—V 0 ZWMAE VI, BAICE-TIX 1M

MEENOH A2 e, HDOWVIFEMERELEHEREIND L) RHBICANAS LD, 9
WO TETLE D,

OF1HTHoTmE L THLREIAZZEEICHEEL TWHWRWVWD T, FORFEANTHLELEH

BT 0H 2D T, BIZIEEBICREN O ST2HAE. TZOHT—ENDL T A LVAR
HTZRWh, VANV RIZE S TEHRERPLH TS A0 THNITREE=FV 7 LTHT
KHMHTZRVNEVNSDERT, B BNIEZZOHMENLHTHEWWEN, Z1L T
DT ZRDG, FE=X Y 72 LR bkO2EH, SEIHOEEGD L& F TIE—K
BEEB VDN ED ZH NI,

HETEME, RGE, REMEFEOBANL U A7 2T 5 &
WEDOHMA, T —F OMBENRTHMEELL L D&

OFDA TlZ Viral Shedding EWIHRIEL L Ea—F—L L W) KRERF—LDOHF THEES
BTN DT, TITEARICHEA LT TREAET D LN OIEEWEZ E1E720,
RONEIHHRBREMEIZTHICLTH, WAWARBEREZ AN, 7o ha— Lzl nAn
ABREDEHFTL T, TORMPETEALABI LTV, EZTIEHED FFRIARMEIZR D
EWVD ZEEFMWEZ ERR, AOBEBTIREOR Ty —REFELFEELTHT, H
ARTRDLNENI & B EATFIEENIF—TU— FRMNTHTE T, 22 TR,
STLEIOTEDHMAEZEZDLEEILTHLHATIEHTERY] EWVWHEEICRD,

Ofl 2 IXEIGHOGE . ERARBRB KDL L, T ThHLIREHNE, ZaEnbhrsZ &
MmH, B NTERET L FABLND, ERNHVTEORERBEIT AT N TE S, -
72, FEEIKRBROP T, FIZIET VARG TR, A XbA XTH- T, EEICHTWD
E, MERICHTWA &, MRIZHTWD E, 250 T —2BIEMENSHT, £h
THID CTHNEANTIEORFICLE 2T — I NEINLELNT, T THD THKETE 5,
FZIWANENFTIEDAZ =T IR DHOT, ERLTHNIEDH L 3 HH D WILH4E
THEBRETEHEDLILON, TINAX— T TILEEPP->TLE I,
OTANADHM LV DIXPCRRLVAWNAREDEFEI N, W1 A2 7 A
W BWER, 20T —2RHTHLORFFELE NI ZLIZR>TLEIDOT, ZHLMDE
J1EH L%, PMDA O OMREHI & VD =L,
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3. ERICETHIHEE

Bik# A (NA A EREKRERE 34)

OBITHZONH HWITHFERONLE NI EZADETLOT I REWY, flziZEiFHo
BAICIIEEILE RO THMII AN D2, LA LHETEOEE VW) Z L2k d
L ENEFHAT D, R LRVWERGORICMIHABRDENI ZENnH DL b0 T I
BRTH D,

ORIED P H RN E DI L TEBL MBERHFKREH 2D TR W, ZIZED TwiTH] &
WIHZETHNIE, Lo ELEEFHALCWEET L, Z0EFINLLAIVENY K
IREFEF LS EAH DO TR,

PERRRANTIE, TATEbEE T2 T
HEROFHEE S, R TD
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4. YEMFEH

Al A (AN FEREERBERE 34)

ORI —NT v THEZTLEDBE N, 1 DIIREFERL., bLLALEK TR TLE
ST FILEDORILFEEL DD OBFR LNV EPEEL L HDHWVIIATF—VT v 7 LTz
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242 https://www. lifescience. mext. go. jp/files/pdf/n960_04-21. pdf

23 https://www. lifescience. mext. go. jp/files/pdf/n1979_01-3. pdf

214 https://www. lifescience. mext. go. jp/files/pdf/n2226_01. pdf

25 https://www.meti. go. jp/shingikai/sankoshin/shomu_ryutsu/bio/bio_riyohyoka/pdf/011_05
_00. pdf

216 https://www.meti. go. jp/shingikai/sankoshin/shomu_ryutsu/bio/bio_riyohyoka/pdf/011_05
00, pdf
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@ AR OK PE K BT BB FE A8 1
BT 1631 (B 249 A 4 BEfE) 2
AR X EY 941 (BN 24 12 A 4 ABLE) 2
BB A 2 4 (CERk 24 425 A 28 HEU(E) " Th o7,
| JERECPeEl EN RS
Rk 28 4F 6 Hor b 2 4F 1 H £ Tl 5 HAL T E 0 IElb) L HE O R 4 86 & H

a:o vy VC?‘T’J 7‘:250, 251, 252, 253, 254, 255, 2560

27 https://www. maff. go. jp/j/syouan/nouan/carta/torikumi/attach/pdf/index-227. pdf

28 https://www.maff. go. jp/j/syouan/nouan/carta/torikumi/attach/pdf/index-233. pdf

29 https://www. maff. go. jp/j/syouan/nouan/carta/c_list/pdf/type2_plant_table_120528. pdf
250 https://www. mhlw. go. jp/stf/newpage_11112. html

%1 https://www. mhlw. go. jp/stf/newpage_09038. html

%52 https://www.mhlw. go. jp/stf/newpage_04743. html

253 https://www. mhlw. go. jp/stf/newpage_04743. html

24 https://www. mhlw. go. jp/stf/shingi2/0000194443_00001. html

255 https://www. mhlw. go. jp/stf/shingi2/0000194443. html

256 https://www. mhlw. go. jp/stf/shingi2/0000181037. html
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3. VANARRUANARY Z—B Y B V&~ R

3— 1. BEFIRFEICET 28H (B4E)
BETFREICBT28EBFREGOFIEIT, BRNICTVA VAR Z—%EHERET 5 in
vivo BIFIEHE L . HBAMCEY H L7ZMBIC T A VAR X —S 2 W CEaF 28 AT
% ex vivo B FIBRNR H D, WTHHAFZERRZE. FEEIRICI W I, WFZEEISE 5 LT
Ly HHEICHIL>TX, IR KREOHBENLEL 2D, BKEIZE W T, in
vivo BETIEFE CIX, EHBIEEELZ RS TICERAT 20 E —FEMASICHZD, EH
BIChHTY . JBEREOEBNLIEL 2D, ex vivo BIETFIHETIL., KEEGICT AL
A e GANANRT Z—DFRADETIVTHEARE L 25, IBRICBW T, F—MEH O
2 ORIERE COMAEICK L CEXMASE “HMEAREAKREOMRBDNLEL D, B
FIREICET 2 BB T2 AEMEDERICH T > TUE L 72D )V Z T IEBEE TR & &
F LT,

K3 BRLRETFIRIBRCLDLDOD N Z~TIEBEFRE (DI AT IETEREOMERDRE L
SNTVWLHDZEERS)

W . JFERK - |ERKREFE - AR~
Invivo BIZFER BMIEFAEEZREER &M E—iEEH
XHEKEDHER BEEXEDER BEEXEDRR"
EXFRAE-IEER
Ex vivo Bz FIAHK &M EEXEDH#R
GEfzFEAMA) BEEXEDEER
(DANADZEFIET
NIFTRFERE)

E : BRI TE CIE 1 7= 38— R I BLIE & AT L CIRBRETT 5 B id, &b CIRRMMIF AR EZ T 5 LB
TR,

3—1—1. HWFZEERR R

BFZERH B I B W COMIT v 2 ~F RIS T D HFFERR R 4 R A S M2 L SCHs
BREEOEEL 2L, BETIREICBT S IR EICKR I BB TR EMEDOE
flEHZIC Y To o THD XX ILEPIIEHESZED HE4)  (CFK 16 F30 R - BEE S
% 15) FRk 16 41 H 29 B, THFIERR % IR 5 Bin FH# 2 AW S o 5 ZFE L H
BN M T2 o THD RE LB I ES 2 TO BT OREICESERER LV ¥ —R% %
EO DM CERK 26 = CERHPE SR E 49 &) FERK 16 4 1 A 29 BHAAR « &b Ak
26 -3 A 26 HAA (30) DWW Te,  THFREBR B IC I 1T 2 85 T 2 LM% D F
—FEEHEOFLI & CEAL30 3 AR) BNARINTNWD, BB A% % H
WTERS 2T 2 BUCITER, RE, ERSICY 72 > THD RS LS IEHE S A T ICED
SBNTWAEHAIE., OO IEEBIEEEIC L VTR 2 FE T2 N TE, KED

27T https://www. pmda. go. jp/files/000206406. pdf

258 https://www. pmda. go. jp/files/000206406. pdf

29 https://elaws. e—gov. go. jp/document?lawid=416M60001080001
260 https://www. lifescience. mext. go. jp/files/pdf/n648_02. pdf
261 https://www. lifescience. mext. go. jp/files/pdf/n815_01r2. pdf
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HRBIIALETH D, ED DN TWRWEGAIFILHEPT LR E IC O W TRE OMER & 2T % 4
BEHRdH D (EF 12, 13 5)

HRR Fie & OfitiL
- BB T oL 2T B A% T HEEENA S
- SRR FEMRIRER 7 A 7 A = AR M mEL - A% R E T O FRiE
W CHEREHROF = v 7 2179,
- HEFE O
C CEBFEREIC L D THERRSCE ) ZITHRY,
EBRIE. MERESCE O B AT LARRICBAR IRE & 72 D,

3—1—2. KW - I6R

BRI ARG 2 V7o iaBRBR i £ Clo, SRS ER IC ) LTl & ~F ik R H %
PEHBG L HE E MR P A T WEA B RE OB L T O0ERNH D, —F, Ex vivo BB
FIRETIE, WEICHERAT 2 RE-BOFICTAN AL LR T A VAT X =07 LT
WADGAIE, AN F TR —FERBREARAEEITV., BAEREOERREZ T T &
TERH D, 72720, BRI CE O 25— AHE Z AT L CTRBRZ1T 2 LA 13k TE
BRBAARIRE KGR 2 2T B LB L 70202

o — T fif T 55

B TR O D A )V AFEOB IR TS O —FEHFEOKERGEICH T > TE
ATE D TSR 2 S A RIS O % I MR E O KRR FHICLEREMS
BEVER B O M % Efi T 5B OB FHICOW T O ZRKHH LT\ D 25l & fE i &
LT A BUE AR EICR T 2 M SRR ORI H Tz > TOREFHIZ
B MR BAR L TWDH, AMED O TEAL 28 47 2= 3K 5 S HL IR AD - SEAmARF 78 5
¥ OBIRFED TBEFIBRICBIT D AN ZA~TEOE—FREABRBROE 2 HIZET 547
el BT, T -FEEMRBRARRTEE (77 VANV ARONVRAY A )V ANT H
—H. TT R T AN ART Z =20 ) RO TEYSERVERZ BRI E ) T o 1R
FRAT A 2 A RE LT 5,

PMDA FH/EEMRER B FEA TII VN2~ EEERR GIEBE - FllanF oA 1%
JRYLE D5 8T RARHIIC Web RiRIE) A4T - TV D2, WA Z ~TFTIEICB T 2 BIE L
ZLEMFE DR VEAT IV Z T IR ICBE S 2 B i e FIHE IS OV TRSARY 22 8L
Rl ATV E R O E 21T 9 [ Z A~ T IEBEREMEGR] & HEETE OB 7
ZEWE T ROV B Z ISR O FE R, RN AO@ETIEIC oW TS
LOBEZ1T\V., HEE COMMEMREZND 2 HNET 5 15—l R AR&GERGEIC

262 https://www. pmda. go. jp/files/000206406. pdf

263 https://www. pmda. go. jp/files/000160633. pdf

264 http://nrichd. ncchd. go. jp/genetics/shiryou/Biodiversity. pdf

265 https://www. pmda. go. jp/files/000237241. docx
https://www. pmda. go. jp/files/000237248. docx

267 http://nrichd. ncchd. go. jp/genetics/shiryou_koukai. html#amed_cartagena_koukai
268 https://www. pmda. go. jp/files/000230472. pdf

266
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%% FRIFEAFEE] 217> TWD, EMEEIC OV T THSZATEOE A 3 5 R 2R
BT O xhm B S . GEPIRERGR A S O EHE M IOV T (GEBERS S 0302070 5) | i@
ANCEVBRESRTWA, WHEE2MBICED, FACHRER OB 21T 012,
HRENELT DA, WA Z ~TEBERRERIEA LIThhTWn5,

PMDA TOFHM, FilRERE PO OB L E XA RPFFICBIT 28— AR - T
REBFHBEZ EMEOHAELITIRY | EMSERMEICRENE L BENIERNE D &
HIWT L. KREITV, 3EHE - gEAKSRS FAEERSIE - ARORETT S IcmE T
Do

o R R R

PMDA FRAEEHR SR FERT CIX I X ~FEREMER Fmhs : Fiilae v A LA
JECYLITE D RS AR Web REIER) 21T o TWBZ0 L Z ~FIEITER D 5§ FR A T %
MR GE O BRTHERZIT O RIS, HiE TEDORE B A EWSE T L RO _HER S92
i Z EACHFEE RO T M, FLEANEOE UM OV THRE K OB S 21TV, HiEETO
WA 2N Z L2 B E 32 T8 R SR8, 1 18 e s i 36 126k 2 SR A Al e
R EZTDHIENTE D, MEHSEMIBICED D720, FANCHRER OREEEZ1T 9
B, HRENFHLET DEHEICIE, AR TV X~ EBEAE R ATk O ek N ER S h
D TN~ ERAEMEBRERmER) AT H L TED,

MR R BB X W% O F _FEEH %I 72 o THRD X PR, &2
ED HILTWRWIEGS OJEE L E OfERICET 2 HEEOTREIC OV T o EAY
BEERELRHEEEHEN D OFBHEE LS E I CRHEHT D,

TV B NFIEN TS < BB TR R A YRS Lk H B e SR R A 12 0\ P AR I R R S A e A
DO AR SRR R (BB THBRIMAEY) OF 2y 7 VA MRARSINTE Y
HEEZOERDOB BT DI ENTE D,

PMDA TR, FMRBRE N DBERAEZEE X, WThOBKRFHEBRIEMEZONT
H. O DIEHBL LR EITE Y TH D W L, MR EITH ., KE - BREEERKES W
AERERS - AR SICRE T 5,

3—1—3. B8 AfaofEHO O IEEEME SR TR T AV ADERGICHE
T 5B 2 HFITHONT

RN DR EZ T L, TR HICES (ex vivo) THEHMETH #x A LA
WCEVBEBEFEAZEL TREICES TS, WhWw5 ex vivo BIzFIBRICBWT, &ia+
AN B G T VA NV AREE L TN L 2R T AT 0DEZ TN RENT
W5,

IOFEZRFGIF, WE, BEMEROCEIMEOEZH T, "—FFAEB—va VOREEZND
TeHDOIEB L TWD, Bk EU EIESHHFMERESEE (ICH) 08 FIREEM o

269 https://www. pmda. go. jp/files/000219237. pdf
210 https://www. pmda. go. jp/files/000230472. pdf
211 https://www. pmda. go. jp/review—services/f2f-pre/cartagena/0003. html
272 https://www. pmda. go. jp/files/000160804. pdf
213 https://www. pmda. go. jp/files/000212997. pdf
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(GTDG) IZBWTICHRME LT ELOoNnl VA NALERT Z—OHPHIZEET 5
K72 B 2 F5 | BB LT, G244 12 A 10 BJRAT A EIR - A4 R ERERS
FBEEHEMNS [ DEEEAMEORE AW D IEEIENEE s T2 7 A L 2 DFK
fEICBT 5B 2 FITONWT) OWETITOWT) OFFEMEDT M S 722, FAK 25 FITH
Hahiz B2 FH) 2RFOMRABSEE2EE 2, AEEIT- 72,

ex vivo B TFIRERSICOWTIE, b FOMSL Tz ~FiE] THESHhS/E
PIZIEZY L0, BEFEACFAT BB AR VANV ARLZORERETAT 9
HUANAIL, INVENTIETHESNDAEMICHYT 5, Z0kd, BEFEAZOMID
(LT TEETFEAMIE) &), ) ICINDLDOUANNAREFEL TWDLIEEICIE, VAL
AP LTI OSSR D . DA E ~FEICIES E A% oKRE O
fiff S 2R D IR, L B DR B LB L 72 D,

1 FH i P

AKEZ X, BEFEANMBOKEIZHNLBEFHBZ VA VLZAD S 6 EEHENETH
ST, UTICRTHEHAO VANV RIZHEMT 5, (1) VANVZADOEARE R HMENRLV ey
ANABTANA (o= bR A NVZABRRVFUOALNVRAR) THHZ L, B, K
Uefd TI A ST 272 DICER Shvakiatkn ko A v 2 (VSV) O G H o "I BuxEtr>m
R —7EFT5 EHEFEERGTFERZLV PR DA VAR T A L RIZONTYH, ABEXH
AL TALXZW, (i) #EMEc iz v 2 (LR, TRCV) ) MWESIC
HBELZ2WE S ITHERENT 7T A REEFHOCTER I TS Z &, BRI, &
TRz Vo TF A NN RAEGEIZEBWWTIE 4 EYEENANE, BB TV bR
TANADEGEIZRB W TIE 3 XIIZENLL EOMN. L7277 T A REIZTA NV AE L LD
HABLERDEINTEY, 2062 AW TCIEREMEMEBE R A LV ARER ST
Wbk, EOMOIEBEBNEER TR X T A L AR D ARE 2 05 O O REEIZ W
T, BB CTYRA~FHKTH 2 &,

AR T E A O B 2 O D IR PE R R TR 2 T A VA R OVRGERFIZ R A L 9 B
PESE S TR 2 YA VA DRIFICET 2 Z 2

G SN BEEFEAMRIC (1) BE 78 A MR RE I D FIEHFE MBS TR 2
DA NVARD (i) BGERFICHEIL Y 5 ROV EFEL TWARWI L 2@ AETHNIL,
BENPEBESINTE TRUBIEIVANVADEGEL T RWNLDE R L, DIVF~TIEICES
< B — A A BLRR O 7K GE K OVER R 25 1A% D JE B IE RS B O REFRII A E & 72 5,

3—1—4. Zoith

sk o BLERT CllE L@ a2 v A LV A IR E L CmA L, EN THRBREZ1T
I%E. IRRE GO ANHARE LT, ENT, FazhE L TE -FEIEHRRICEENT
W2 WEVERBRE 21T O B AT, Mkl s T o HEIZ -2\ T8 R % 1246k D3RR
Bk E DR EZZ T DML ERH D,

21 https://www.nihs. go. jp/mtgt/section-1/ich/20150623-I1CH-kenkai-virus. pdf
215 https://www. pmda. go. jp/files/000238072. pdf
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A CRIE SN BIs FIRRHOBE B A VA V2 2@ A L, BN TRE SUTIER O
BaAT O AT CRE FICAR DI IR E ORI A E TH D, B RE L
Bl VA NVAEZENTREET S5E. BEIET DMk Z L ICH MmEMFICHRL Ik
BB IE T E OMER P LE L2 D,

3— 2. EAERKLIZIT D HLH

Y ORKYSIEZ TBIT 2 B TEMENICER SN 28 AERLOFHAEICBWNT, £
D — R B OAGE R FEIC OV TIE TEMKEERE N2 04 PE Tl % FrE 3 2 8
FHABAZ BT 7 F AR D FE AR OEBEOHFEICHOW T PTED SN TV D,

3—2—1. EMBIRNERETMEOTCHE IR T 2 FHT

15 W O K O & O FCH « 55 4 55 2 HITHUE T 2 AW ARV RSN 5 2 (ERk 3
Do

BINANCIET 5 Z &N MBERIEFREOZ ORI G IE 2 EERRE —ICHET 2 1H#
WA T, YA SEDOMEDORKISICONWTOER %179 2 &, Y% E Ay s
DEBXITEET 25T R ORHICET 2 EMAINET D Z L FICR VGO Y EIC
BRABEHERZNET DL ET5, T OET, ZLOHEREHAVTIMEZITV., £
DOFER LI CTRIHNT AL T2 (Bl X, AEWEOEAMEICE L TRED LKA
DOFMEZ4T 5 HaiE, BB IS, BEE2ZTLEEOLD L0 L L THEE S35 4
B E LTSN A 3T v A E21TH528) . Fo, BIETFHEBZAD 7 F o3
Y CEEB MM AEY 7 F o2 L8 E o, UFFELC, ) &40 L CEREFITHY
SNDHZEPREEINDITGE, UTIC R TEBEAFMHBIAETY 7 F o OFEBEICHET HERIT.
B EEOFM BV THRETHLZ Enn, INEO B RSEM L OB REMt
DOTFICBTDRFHEICONTHERZNE L, LEIZEL, HERERBRICEZVEREZIET D
z &,

- BRI OERNICB T 8B TR AT 7 F U OWHEIZET 5 1EH

- PEREENV R K OBV O PR Y . K - KR, INENL OB EY JTF
DERBE~DYLE O F FIZB T 2 1H#H

CERIICE W TCYEERTAEY 7 F o N TRERT D W REME DO AT 5 TR
- PP AEBIEY) ~ DAGIE O FTRENE O A M2 B3 5 1 H

- EOMMLE I ®R BTRC R OE H O BRI A oW T, FE B ERRE
D3, Fe T (1) BEEESHWMOERNICET XN E®) 2BmL, M
HHOFICHRICEIT 2 ERATERT 2L &35,

FLHEBR BE AR OO H GF 2 BY 9~ % 91
FFEEHERTESNTVWHRE L FLUORRKE COMMHE ERESCHEO BRSO
TTOEMAFEICLY ZDFEICONTR Y OBREDOMLIIAEONTWD A, FAEOEE

218 https://www.maff. go. jp/j/syouan/nouan/carta/c_about/attach/pdf/reg_2-9. pdf
21T https://www. maff. go. jp/j/syouan/nouan/carta/c_about/attach/pdf/reg_2-9. pdf
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DYy FUEREEMEO T CHA LZSE ORIESE M R 5 B 5 0 TR Vs 1R
ZEVIFUOFE-FEEMSEET A, EANEESF 1010 (1) O O@IZHET
HE—FEAENTESN TSRS EHEUOBEEE TOMASIC OV THERINVEZTTV, Y
BB ZAET 7 F U TR NEOBRE DU 7 F oSN O T THERH LSS O YL
PEEZHONZT DT 5, o, YZFRINET, HERERBRTITO 2L T 5,
R BR BT AR O H S BRIRBR BT O HFEIC Y o » Tk, ARHFFED B2 AY
HOFE-MEAEONE] OMIc HEERERBICB T 28 ~08fE ( (8% 2>\ T
X, BEENRETXTHETL228) | RE. EREAOERET R N GICMET 2175
Lit# L, AHFEHD EEFHRZAYEOE NS0 HE] oMY &k ;Y
EEFEEONF = LRWICRHRET 2L £ T5,

B HE S Gn O 53 B T, BEMOKPER TR LR B s e s & . JEAE G EE
F o BAFEEFRSERESBSBAERSRE - AW i REIFE S 8% H AL 2 DNA Bl is
MER RS THEE L. RMOKPER R 2S5 — R RER o7& L <135 “REE 55 ok
BB IE R E OB 21T > T D,
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4. X¥xavn A VAEEREZAVWTAESNIERARORY

BB AN 2m U ANV AL LicZ X7 BAE T, BEHOMN5RERR E A
REAZAT D0, RINDEMFRITENE & S E 2 RFF Lo Z o N BREET H N
AREL > TWD, 2072, AIBEMIEFICR W TS THERKEE 2 72 LT 5 B R
fl =¥ am A NVAREEREFHA LIZAMZ N7 E - RIEOAEER EOMIBZ T A L
2R L TREFELZLEST 256, RGP YUE Y AV ADFRAF L TV D ATREMEN
ETERNE LT, "EBREN TNV EZ~TIEOHBIONG L >TNWD, D), A%
(7o TTIRBBIIE R EZ & 5 Z L RO LN 21E0, WFFREFE I W\ TITHBE N KRR,
LEHBFEREOMRE, EEICBWTEEBEREOMBNLELRDHERNDH L, TDIED,
I (R5E) IZBIT2ER - EREHOBHEPIREOLNLTND, —FH T, YLD EFES
M AE, EHEENLIT, ZHOERFHBEZ T A L ZTHHERE - BIREN RN TER Y,
BELVETHDLENI) LD, EMEBREF~DRENRNLEZZ LN, DNV I~TIER
HlOxFRINE U TERNRWEZRIET 5 Z LR ATV D,

4—1. XN¥ 20 A NVAEEREHAVWTAESNIZREDO I L, 77 0 =7 o i E2R
TV HDICTONTOBRMB IR 2 NF =1 7 A L 2O FRIFA] O |28

NRE¥ a2 A NVAEFEREHAWTEEINTEZREOI LT 7 =7 4 BREZRERTHDIHO
IZOWNWTDHIE NTIERSIEDEZ FTICOWTRIFEEL N REN TS,

NE¥ oA )VALEERE AW TAEE SRR OWTCiE, P IAEEICB W T A
SNTBEFAHIAZ AN 20 U A NV APEFT D RBENER SN TWD, RFEEE TIX
ARIEAEPEITAR D R HFE OBRIZ, FEEOMEE CTHE IR AN F 21 U A L 203 5KAF
LTWRWZ L DR Z RO b ha, BEREPICER A HEEZ ¥ am 7 A LA

(i) PCR RETHRHINZRWI & (i) BEYEMERER CREEMEZ RS 02 LRl S

NEEHAEICE, BELTOWRWEMRL T,

TI74 =T A RHERTONEBREFHIBEZ A 20 VAV RAFREEIND Z LEE2RTH
WL bHEEINTNDH L, FEBETHEBI A 22 VAV RAFTELZ L —REBET T
REALETHEET DLV, TEEL R MHE R BICERET D EICHLERRY ~FK
JryERLTWaW (b2 bt hZ2E0MALEICITEE L) RE, Z2THL L%
RTRRHIMROEBR H LN, T 74 =T 4 BHEZRTWAEREICONWTITI I LE
NTERBIIEZ YR E LT 2235, ok, ERrFiimm sl 2 E 2 uE, EERICY
PERBRZ Ehi T L bRESN TN N HRICHETE, EAT 7 =T 4 BHERT
LR BRI E G T 28 T X NF 20 7 A NV ABRFEIET 5 Al REM 2 R T RHEAORL ¢
PN EARIZT 74 =T 4 R ERTLRBREFICYRE LR B NNTF 2 VA LR
DEDTHERFEL TV E LTHEMSBEEER N ¥ —47 » Mo+ & B RO BT HE
ATDHHFORIEERALT, =47 v b« 2RI EHDHVNIZEOEGIKRE Sy - KR4
HFVE, EEICHE L MIET Z S IEELEWZ & BB O FER £ Tk
2T D, L, BEEUNRTEOAEOEEIZIE, F U BRI T A VRS

218 https://www.meti. go. jp/shingikai/sankoshin/shomu_ryutsu/bio/bio_riyohyoka/pdf/011_02_
01_01. pdf
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METDHARERELEETE RN NG, UANLVARTERVERS TREEDHZ L, F
Too RPPERBR O EMEIC LV YE TRICE > TEBICYA VAR FRBRESND 2 &2V
BEINTWDHZ EEEMELET D,
ZOMDHLDIZHONTIE, BB BRI AT 20 A NVAREFL THDARENERH D |
RFPFEEL TIX, FEETMEE CEBLBHHBANT 20 VAV ADEFO W %2 RKD D554,
RN ENERBR TR AT 4 TORRDNHTZHA IR TEE BRI A AT 20 7 A LA
DAL TWRWEHIBT2Z L 95, 728, PCR RAEIZOWTIL, RKIZHBHSh7zé L
THUANADHFERBIZEN TR, BEAHBIZANAF 2074 VADY R 7 ORELE
BT IUXERREERBR TR AT 4 7 THH I L2 b o TR T A VADREERLF L T 0 & L
TELXZBRNWEEZEZLONDZ D, SRKIEIRDRNZ L ET D,

ERANEIE. T Z~TFEOFH (HiE~==7 /L) | IS hTWD,

4—2. AT AN ZFHRIEIZET D BmEHT VT

%011 B FEEMEERRS MEREERSES M ANEES AN AFIHFEmY — %
77— (202049 A 28 H) IZBWVWTHRF SN TV,

—MEVEANNA A o F AN — O FIeFEERIRG] - Y — B AR O FE{RIZfR
LHEE (EMZEERAERRFE) ZFEFET, M2 7 A L ZFNHRIE (FrIZHHE 2 A
XU ANVAREHWTERIE) 2002 ~FTEOHGINORAT H72DITE D IEDLIEN
KIA T a R (F—ARET 1) PREFESL, LToRRErInz, O TRk
E (BEHE B 1 %) REL) +8&rEE © FEgEs sz dayw) GRIL: b
g~k (LUF, NEL ) # 4 £EEELES) L LTEBRERE (Br) O M
AR AROE AR RAL : EF 4 K7 LES) ICEMT D, ifT A 5
FEWEHEREE OQORTHATHANE 1 RICUVANVREZANDTDITITES 2 FOKE
ERLE QXA NVE~THREFED COP-MOP THEIND I ENRLETHY . »N— FANR
W, ZOHRTONHPERAREREWERbR S, KA a VEOBRF TR, &%
ZARMER B M SE (5R) ICAIL T, EMSRRMERENRE LN IOV TOFE
i « ERZAITOMLE [ZOVWTHLERINTWDS, IhaBiEz <, MiEoFEL L it
@A TvarzfHE —BIEL L, FICARKMET CHEEORBITEEE T AF ooy A LA
DAEIFERMNTERE LR NI L B2 RT L5 e MEHRMERETHN %2 5 < F i THREHZ1TV
ok LTnd,

NF 21T ARz QOTCRERE SERERE O TW LI Fam A LRI
WX, SRR Y A VA (Nucleopolyhedrovirus: NPV) Td % AcMNPV (Autographa
californica multiple NPV) & BmNPV (Bombyx mori NPV) 3% 5, RIEHAD X 17
Bo#lElzix, AcMNPV OB 1X Y~y e 7% 3 b (Spodoptera frugiperda) DHHDIN
BHROREHMIL TH D ST MM EAS, BaNPV OFHITLEE 20 A a DL OFEEE L <
I A aDEFRMBPA TN BTN D,

219 https://www.meti. go. jp/shingikai/sankoshin/shomu_ryutsu/bio/bio_riyohyoka/pdf/011_02_
02. pdf
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BARGHZRLIZRABRE LTE, BECTHLIERDOBREEERNEXX OND, BAEMOD
TANALRERECHOON TV O Z VA VA ZFR S TCRRICERIETGE,
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