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A Short Summary of the Report of Science Council of Japan on

“New Plant Breeding Techniques (NPBT)”
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'BARMRBEERE., "REAXFAFRERR AR

FrLOWERHAT (NPBT) 2328 H#EE L Twa,
INSOHEMDHLH L DX, 7 LAEETIIBY
BRBBE L BETUEZTIERI SV END,
PR D fn TR 2 K (GMO) OB (A v &~
) O#EEIZA ST, GMOIZH L TORE % fF
LTCWBHREYRD L, —H. ThbOHEMN T,
ZEBRENTH 5720, HIRET L ORI A3 K
Th), WEZDOLDEMITE VIR, 78k
OMHOMETVRIFTLE ) etk H 5w,
FEIBRA 22 AR 2 b 72 5T EMRMELD 5. o
T BT, NPBTIZHY 5 AN O FH-iffi & i 3729
HLUVENH L, REOGMOZA-FIHLTWwAHHEK
HENZ BT, ERRWHHZ AR L. RIIELW
HRZRD B 72012H, NPBTIZOWTHRIE L%
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WiEY ZMEERAE L, TOMEZMANL, #Fho
BEIZ LT\,

(1) &'/ L&

Zinc Finger Nucleases (ZFNs). Transcription
Activator-Like Effector Nucleases (TALENS),
Clustered Regularly Interspaced Short Palin-
dromic Repeat (CRISPR) /Cas97% &, i JLlc %45
B ZAHDNAZ YW 5 N TR O AT
HEE ). TNOHEEEE VNIRRT IR
ORFRIGYINT, S 512, BEEE T ORI
FRRM 2 R, B, HDHVIE, HAXEATLY
J LR RETH 5o Bl ITIE, FENEE T
MANOIEILEFH] (7 5 =47 v ) ~OEE % PEbk
TERWVD, A T75 =7y bOREEZEET 52
EDWREEZEZOND, Bl GBIz O AL b7
LE%WT ) AmEDOY G HINEREXBITE %
WIENEZOLNL, ENZTOERTHNIX, H
REERAER EME L W3 o, $72, Bl LW
WCEHROHEL T5 I T 5 L EX D 5,

(2) IES/ LRE. BOUIC, BEKICHIT5EE

small RNAZ 4~ L72DNAD X F Ltk A b~
B X257 7 AHEE TlE. DNASEIERHIX
EEINL VD, [F—HET DLk B A
BETHY., BNLBEOUEN S Twb, =
Y7 ARETIE, BIETOHA. WEZ DRV
ZENS, BIED ANV F NFHEIZBT B EH O R
e bl EZONDD, FOFMEIZMEE LT
o RS, BEFHERZ A (GMO) OBEARIZHE
ERLZHEARIZBIT LML EMEIC L 2 IHED D
HANYINFTEORBBONEIE LB E EZ LN
BHH% RIS, ZOFEAEE L TWiv, 7/ 4
MEICBVWTHRELE L7727 ) AN A AH O]
REEOHERR. 72, ZOMGEISTRETH %,

(3) HIE-NERBBIED fo b Dl

A R EFREO -0 O F A & LT, Seed
Production Technology (SPT). Reverse
Breeding, F-WIBHAEIZ & & HARSACHAT 2 &5 HH
FEINTWD, INHOFFRIIB VT, HELHRE
EHEM OB THRBIEZFAEA S TS fEK
&, GMO& L TH IV I NF LD B % 21 % A,
HHAHE T L72%ISHENERF 2 B8R0 uEc XD
B 72 (Null Segregant) OELD PanTH 5,
EENCBWTH, SPTTH L RAIZBI 5 4EY
IZDOWTIL, BRIk ARE L CoRfIR 5 L
WS Twb, 72721, Null SegregantT®h % 2
L lD LX) RIETRIALT 2 DB S HOERE L
HETH 5o

4) 70427« b—=yarpr7JO4/
Falb—yavik
TIZUNTTI)TARLTANVART ¥ —%Hn
Te— W EEFOBEARIICL 2T 70, 74
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R B TIE R ve Thbb, kY



WKWEEE LV, —F, 77uf /) Falb—vav
2RI L 72 R o AU Rl I, 20T ok AT
BRI 2 BN 2R T 225 €O (RHIAR
DFHE) ZIE, BABRFPMERHEL 2V &0
ENTW5h, Eit®dNull Segregantldkk, FEFHL 2
R OHIEIZ A B &HIBE S B 25, WHIZEAER
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H5bo

(5) YRIIRXIVABLUVA VST IRV
VAVIAVABITA VNIV AT AL H
T 2 BANNE D B 5 T AFAE O BAZ T 5 IR
R DOBALE VI ETH Y, BHORMKERT
L RDNADKE) 7 7 BIZHRAF L e\ IR TEA
WCLERHY RO R — & — Ry~ — 7 —
BIZ T OBREOIIIPATRIC R Do BB 7/ A
i e D FLHE & BIRT 55, IEIEDE N E S 5 TH
KBIATEHET H0ORENEETH 5,

Db, B L2 & 9120 NPBTIR S MR H
WAL, ZO%2I2E. ZNE TLLREISHEAD
Bl METRIRW 27 ) AR H AL E AT
B Ze Beli R0, ER O BMIZE N 2 W EIZ
BHPRZEM D EETN TS, o T, %D
ZES 58T COEREEIZB W TNPBTIZMD
TEERPMNIC R L 2 EPTREN, 5%, FKDE
ELTOHIEMITIL U BB E %0 —
Jiv TR LA X 91C, NPBTICL > T 725
SNTEREZ LD L) ITHRAIT 200, HIRZEAR
BREOENE &) WHILT 200, /2. RS
DERRL B THIELEE &9 FHli T 5 Dbk &,
NPBTIZIEZ L OHAMAE DK I N TV S, €D
72912, BlBZE & A T, NPBTEAM 2D H D%
NPBTHA THE & 7B O3l & MR 3 2 7
W, NBPTHAMIZT 4 — KNy 7525 2 EAARTK
THbHo T2 EEWMHFAD R T, EFRILBEOF
FWAER T A5 L MDD TEETH 5,

LR L) REEE TS, ITFO L) RBURTO
ISR E L. Thbb, INPBTO Y % 2%
Wik, TTROBBIATNRTH B, TD72DITH,
NPBTOBFEIZOWTIE, TRISH T2 5 %k
DRBDBARTH Do F72. NPBT% WV 7-1EW
BIFSIC 72 > Tld, IPRBIZ T O ARLU L % &8
e LT MR 2 R T 2 L HIlrT %
DTR%E L ANVTANFHEIHES T, EBGEHHE %
HANCHE LA 25729 A EBEBIh) L)
PERTOH - T, HHUEH L. MR ZHEET 5
CENEETHS, TOX) REHEFEOEAE
RS, THAETNPBTIZOWTOH LY Iwart
YHADEEND BT 5.

WG O, NPBTOMSWZEICHE T 5 T
BERINL L LB, M HEIFETLI VL
Y ADVERAZ N 728 7 i MG E > T b
EHROBBWY 2 A ZE#AL 7,

1) http//www.scj.go.jp/ja/info/kohyo/pdf/kohyo-
22-h140826.pdf
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Challenge to create poison-free potato using NPBT
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Regulatory framework of genetically modified plants in Japan
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L Agricultural biotechnologies for food security: Is our food enough and safe in 2050?
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U P 16 BOLEF RO T BAEAW /1M H. 2010.

2 HIRD AR RAFFIF L. FRFOKEER . 2015,
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4 Gene Drives on the Horizon Advancing Science, Navigating Uncertainty, and Aligning Research with Public Values. Committee
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2017/09/05

A ZFET DI Nature 1 3= A b vol.14, no.9. Doi:10.1038/ndigest.2017.170938
Ji3C Harmonize conflicting regulation for genetically enginnered plants and animals. Nature
(2017-06-15) Doi:10.1038/546327b.

2017/08/18

First genetically engineered salmon sold in Canada

US firm AquaBountry Technologies says that its transgenic fish has hit the market after a 25-year wait.
http:/Awww.nature.com/news/first-genetically-engineered-salmon-sold-in-canada-1.22116?WT.ec_id=NEWSDAILY-20
170807

S)IERIRE  BSTHRRZ A<D [HHE] (EUIZRIT 2BER &S
(ISBN978-4-89732-368-8) LTl

2017/710 () AXBAY—Z7vav”/

BRI NI BT 57 ) DIREBINDRESHE~DOFIH — BREFK]
http:/Amww.ilsijapan.org/ILSIJapan/LEC/biotech/GenEd2017.php
Ffe  BIEHYA ) N— g VARET 1 2T A (SIP) R RIEMOKPEZEAINEREANT Dz 2 B
7 MR D Y — 3T DN NBT #3288 a s Y —o 7 A
R E A NEENE NER MBI e (LSl Japan) /N A7 7 /) b O—F9Ea

2017/05/26

TT ISR ERWE LW L

Andrew May (2017) Base editing on the rise. Nature biotechnology, 35(5), 428-429
Research on base editing leads to new enzymes, genome-wide specificity measurements, and
edited plants and animals.

cf. Zong et al. (2017) Precise base editing in rice, wheat and maize with a Cas9- cytidine deaminase fusion. Nature
Biotechnology 35(5), 438-440. doi:10.1038/nbt.3811

cf. Shimatani et al. (2017) Targeted base editing in rice and tomato using a CRIS PR-Cas9 cytidine deaminase fusion.
Nature Biotechnology 35(5), 441- 443. doi:10.1038/nbt.3833

cf. Kim et al. Genome-wide target specificities of CRISPRRNA-guided programmable deaminases. Nature
Biotechnology 35(5), 475-480. doi:10.1038/nbt.3852

FHGERDOCMATF = =7 DIk L pede
U.S. flower sellers rush to destroy illegal GE petunias



By David Malakoff May. 16, 2017 , DOI: 10.1126/science.aal1200
http:/Amww.sciencemag.org/news/2017/05/us-flower-sellers-rush-d. .._campaign=news_daily 201
7-05-16&et_rid=17049449&et cid=1330060

7 DIREEIZ L D b~ N BRGSO TREME

Heidi Ledford (18 May, 2017) Fixing the tomato: CRISPR edits correct plant-breeding snafu.
Nature doi:10.1038/nature.2017.22018
http:/Aww.nature.com/news/fixing-the-tomato-crispr-edits-correct-plant-breeding-snafu-1.22018

cf. Soyk, S. et al. Cell http://dx.doi.org/10.1016/j.cell.2017.04.032 (2017).

Gene Drive (22U C
EWEN CALLAWAY (2017) Gene drives meet the resistance
Evolution could weaken technique’s potential in the wild. Nature 542, 15.

7 IHRERIZ & % [ P B TR 580D RTRENE

®  Armin Scheben and David Edwards (2017) Genome editors take on crops. Genome editing
technologies may help to enhance global food security. Science 355 (6330), 1122-1123. [doi:
10.1126/science.aal4680]

® Pengetal. (2017) Engineering canker-resistant plants through CRISPR/Cas9-targeted editing
of the susceptibility gene CsLOB1 promoter in citrus. Plant Biotechnology Journal (2017), pp.
1-11 doi: 10.1111/phi.12733

® Yinetal (2017) CRISPR-Cas9 and CRISPR-Cpfl mediated targeting of a stomatal
developmental gene EPFL9 in rice. Plant Cell Rep, DOI 10.1007/s00299-017-2118-z

T DR & SRrE B

®  Anne Bruce (2016) Genome edited animals: Learning from GM crops?  Transgenic
Research, DOI 10.1007/s11248-017-0017-2

® Tetsuya Ishii (2017) Genome-edited livestock; Ethics and social acceptance. Animal
Frontiers, 7(2), 24-32, doi:10.2527/af.2017.0115

* \With the advent of robust genome editing tools, strains of cattle, pigs, sheep, goats, and fowls with no transgenes have

been bred.

« Food products derived from genome-edited livestock are expected to enter the market soon after the safety is confirmed

in a country. However, previous controversy over genetically modified (GM) animals and cloned animals suggests that

many people will be unlikely to accept the products from genome-edited animals.

* The social acceptance of such farm animal products would depend on the major premise that animal breeding by

genome editing is performed after due considerations with regard to people’s sense of ethics as well as animal welfare.
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Shouten et al. (2017) Re-sequencing transgenic plants revealed rearrangements at T-DNA inserts,
and integration of a short T-DNA fragment, but no increase of small mutations elsewhere. Plant
Cell Rep (2017) 36:493-504. DOI 10.1007/s00299-017-2098-z

Transformation resulted in deletions and translocations at T-DNA inserts, but not in genome wide small mutations. A tiny
T-DNA splinter was detected that probably would remain undetected by conventional techniques.

2017.4.19 HHT

TR A X A RO & v A TOWRGEIHERT 5 ARG 7 7SN
VA A=V iy
http:/Amww.sankei.com/economy/news/170419/prl1704190303-n1.html

2017/03/01 AARET 77 X —fts NRISFHEZ AN O FRERES BT 5% 5 ]
% FH
http:/AMavw.academy.nougaku.jp

2017/04/20 & ROJENER | A
T BHREA R, BT MRERT N AAIEOFEERAN  EAAERBRE~ |
FOOCOM.NET , http:/mww.foocom.net/column/shirai/15630/

HASESEEE] 2017/4/8(1)
AR GMDRFE &9l BRREES PR B
https://headlines.yahoo.co.jp/hl?a=20170408-00010000-agrinews-pol

2017/02/03 HURL (3O [ZE L)

2017/02/04 HHF (M1 E AR

EBRL AR T N B BAEIIRIT Y AREICET D KERDHR

Application of genome editing in food and agricultural sector - social political and regulatory implication

Keynote 1 - the US perspective | KIENZIIT 54/ IFREENZ RS D BEROEHEIIZ-OVNT ) Dr. Jeniffer
Kuzma  (North Carolina State University, USA)

Keynote 2 - the EU perspective [ EUIZISIT 2757/ AREEIZRE T~ D BER DES#hAI 2D T Dr. Jean-Christophe
Pages ( High Council of Biotechnology, Scientific Committee, France)

2016/10/14 77 A RKDNA TAILA &, CRISPR Wi 237 2 AZEUYD IAFE LA ATRED
A (http:/Avww.nature.com/nbt/journal/ v34/n10/full/nbt.3680.html

RNP G AT 2 LAHAALDERRIEIME T35 2 & F£7-. offtarget 254 NGS 25 CigE 95 Z & D3k
DRSS,

20161009
MRARY AR L HROBEIOAZ L TERE] VoAV LALER— |
https:/Mww.gsais.kyoto-u.ac.jp/wordpress/iwp-content/uploads/2016/11/20161009 j.pdf
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AT = —T L ORFEDT ) DR LT v XY Zeffio TR Z B Z T2 20 )R
H (Science —=—R) DRI
http:/Mww.sciencemag.org/news/2016/09/did-swedish-researcher-eat-first-crispr-meal-ever-serve
d?utm_campaign=news_daily 2016-09-07&et rid=17049449&et cid=785771

ZOREEFE, FEBIND, FEEORES L7z aA X XF1ECMO Tiden & W 3 HIEi& 3215 Td,
AlEl MEOGEE N HIED ZT T A>T, flr L, Ltz L,

2016/7/22

National Geographic 7t 8 A 5123517 % The DNA revolution DRHEEDRFIT

2016/6/28

Time #512351) % DNA FREEDFLHFOFFT

Life the remix- a new technique that lets scientists edit DNA with ease is transforming science- and
raising difficult questions by Alice Park

2016/6/15

Plant Cell Reports 5512351 57"/ INREERIEES- ORI

Plant Cell Reports. VVolume 35 Number 7

Editorial : Next-generation precision genome engineering and plant biotechnology. Magdy M.
Mahfouz, Teodoro Cardi & C. Neal Stewart

Review : Progress of targeted genome modification approaches in higher plants. Teodoro Cardi &
C. Neal Stewart

Review : CRISPR/Cas9 for plant genome editing: accomplishments, problems and
prospects.Joseph W. Paul & Yiping Qi

Review : Homology-based double-strand break-induced genome engineering in plants. Jeannette
Steinert, Simon Schiml & Holger Puchta

Review : Applications of CRISPR/Cas9 technology for targeted mutagenesis, gene

replacement and stacking of genes in higher plants. Ming Luo, Brian Gilbert & Michael Ayliffe
Review: The expanding footprint of CRISPR/Cas9 in the plant sciences. Scott M. Schaeffer & Paul
A. Nakata

Review: DNA-free genome editing methods for targeted crop improvement. Chidananda
Nagamangala Kanchiswamy

Review: Genome engineering and plant breeding: impact on trait discovery and development.
Fabien Nogu, Kostlend Mara, Ccile Collonnier & Josep M. Casacuberta

Review: Genome editing: intellectual property and product development in plant biotechnology.
Helga Schinkel & Stefan Schillberg



Opinion Paper: Regulatory hurdles for genome editing: process- vs. product-based approaches in
different regulatory contexts. Thorben Sprink, Dennis Eriksson, Joachim Schiemann & Frank
Hartung

Opinion Paper: Consumer acceptance of food crops developed by genome editing. Tetsuya Ishii &
Motoko Araki

2016/06/7
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FRET— R U¥/3r 6 H 7 HEKI2 K512 758005
http://headlines.yahoo.co.jp/hI?a=20160607-00010000-giz-prod

H# 3 National Academy of Science 7>5 D

Genetically Engineered Crops: Experiences and Prospects
http:/AMwww8.nationalacademies.org/onpinews/newsitem.aspx?RecordD=23395
TAUATH, MRBRLEZRE L TND &9 b,
http://bylines.news.yahoo.co.jp/inosehijiri/20160531-00058290/

2016/6/6

“K[E National Academy of Science M5 Gene Drives on the Horizon O#A47
https://nas-sites.org/gene-drives/files/2015/08/Gene-Drives-Brief06.pdf#search=%27gene+drive+n
as%o27

2016/05/21
NBT il Nol (201604)

U.S. looking to expert panel to predict future GM products. Kelly Servick Apr. 19, 2016 , 3:00 PM
Science news
http:/AMww.sciencemag.org/news/2016/04/us-looking-expert-panel-predict-future-gm-products

A risk-based approach to the regulation of genetically engineered organisms.
Gregory Conko, Drew L Kershen, Henry Miller & Wayne A Parrott
Nature Biotech., 34(5) 493-503 (2016)

Ending event-based regulation of GMO crops
Strauss, SH., Sax, J.K., Nature Biotech., 34(5), 474-477 (2016) correspondence

Regulate genome-edited products, not genome editing itself
Carroll, D., et al., Nature Biotech., 34(5), 477-479 (2016) correspondence on hornless cattle

Cibus’ herbicide-resistant canola in European limbo
Fladuang, M., Nature Biotech., 34(5), 473-474 (2016) correspondence



Gene-edited CRISPR mushroom escapes US regulation
Waltz, E., Nature 532, 293 in Focus News

Will Europe toast GM wheat for gluten sufferers?
Laursen, L., Nature Biotech., 34(4), 369-371 (2016) News Feature

BT AR OfERME 2R D RS A ek
Nature %1 3= A K13 (4) doi:10.1038/ndigest.2016.1604207)>

ERSEEAZEAT 7 DR OMFRWS
http:/Amww.cape.bun.kyoto-u.ac.jp/wp-content/uploads/2014/03/e821356ff786e8ddecf8a80936d7
65al.pdf

2016/01/28
A proposed regulatory framework for genome-edited crops
Huang, S. et al., Nature Genetics 48(2), 109-111 (2016) commentary

Where genome editing is needed
Anonymous, Nature genetics  48(2), 103 (2016) Editorial

2015/12/10
ARSI E R FOD D0V (5 3] AR T 2 45E TORISMRILD £
O EABORE BT bl AW 53(12), 872-876 (2015)

Green light in the tunnel”! Swedish board of Agriculture: A CRISPR-Cas9-mutant but not a GMO
-Umea Plant Science Centre Press release 07 December 2015

2015/10/21

CRISPR tweak may help gene-edited crops bypass biosafety regulation —Technique deletes plant
genes without adding foreign DNA

Cyranoski D., Nature News (19, Oct., 2015)
http:/Aww.nature.com/news/crispr-tweak-may-help-gene-edited-crops-bypass-biosafety-regulatio
n-1.18590
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STHK(3) SCHER (Scientific Committee on Health and Environmental - Risks), SCENIHR (Scientific Committee on  Emerging and
Newly Identified Health Risks), and SCCS  (Scientific Committee on Consumer Safety) (D=FZ/3— KU X |,
http://ec.europa.eu/health/scientific committees/emerging/members wafindex_en.htmy#

STHERE) BONEESRSFZEES © “Preliminary opinion on Synthetic  Biology I Risk assessment methodologies and
safety aspects,” http://ec.europa.eu/health/scientific_committees/emerging/docs/scenihr_o_048.pdf|

2015/09/11
KA D=7 B RN INPBT)II TS HisE
http:/AMmwww.s.affrc.go.jp/docs/press/150911.htm
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