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wECfSt iPS MZE HFR-SEME(Center for iPS Cell Research and Application,
CIRA)2| =E} Ot7|M(Akitsu Hotta) W7 0|I1= CRISPR-Cas9 f7A MWE X|=9
CRISPR ¢tMd WIS WIehy| Qo A7T2 T ZaURIE WALt o] MIHE o=
El HO[2t O|T5HX| gf2 RTA HO|E B AESY| o[ AFE 7|8 of|F, A 5 A A
& |uN 248 Agotrt

HARZI2 XA X (lipid nanoparticles, LNPs)E £ MY Z|= CRISPRO| X=X™S St
1 ot = H2HI0|2{ A (adeno-associated virus, AAV)E 0|2%h e gfAlnt HII'._oH a1 Mds
2 HWIIRKCH O1RA ZEO|A LNP= 4| 2= DNA M2 O MA SEUMCH EXN £20AM
MEH 2H STESE Mol HEEX| AULCE ED, °“|—_r”‘|° QIE}Z I(off-target) ==
Ol&sh= o d2| AH8El= 13702 ARE 7|8t olE =15 HWorst 2, B2 =77F ZEel
QIEIZ HQIS HZEFK|TL, AThao| Q%M (false p05|t|ves) ANt WMSt= A= LIEH:
Ct.

HAREIS FME SQEA| AZAD MEAH 7423t indel cluster’ 2HHE &8l SF M| Hutof] 2N
MEB|EI} =2 QIE] BQIE A0 AMEAMCE O|H A Aot= QEXLO|A HstAEQl QTELZI

240l LIEIRY 78X Sg2 I3'|'3|I i, LNP 7| CRISPR TEHO| MEHOZ QHHSICHE HE
AlArSECE, AREI2 of2] "ot PHS Seiote A0 &= TN HY K=ol Hd HIHE MM
X

ot7| flet HEX0|1 =Y 7%6._* HEfo|2tn ZEXIALL.

XiMjet Li82 ZECNSI W CIRAS| 7|AHS FH15HH EICt,

D

Hole], Y Eof A 7l=0 et M22 43d 52
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20ko|M A7 RFA| 7|&(New Genomic Techniques, NGTs) &82 &7
=7

ol M22 AdS SHHCE xHERUCL Ol= 229l 2|53 a X|&7ts4Y, %4@34 4s
fIet ZX|O|Ct, O] AHZ2 MAIM NGT=Z JHEE AS0| FHA HAS| ST w2t &
Ch 7|1E SELZ2: ¥ # %lt HolE 7HE NGT-1 ME2 7|Z H=1 fASH FaE
HOF ZHQot RFN HAS XSk NGT-2 AEES STUAHYMEHM (GMO)0| HEE&=
Z9| 2ot AATt RHE A& HEH=CL.
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Hotel HoljSof thet Mgdol &2 é!%OI 7H“e*% =L e,
Ol ZOoILt. EHYS &HEst7| 2|3l N EUQ

FSHAl BAIE|0, NGT-2 HE2 MEEl fl6id ’147}9} O|F Xl HA
otofl= 7(I’“'XH._?_JOH oot AHHQ B FX|7F ZeE0 ATt NGT
X2, Ol2{Et Bz NMAMOZ EXsh= dHO= MEEX| oot A S
| SXE MEstn EMI mEe #2let 22 HE|E RAE + ALSF olCf
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MZ2 O XXIE #HAH, dxHel 7|&
A= SE LHOIAM NGT-2 4l=9|
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https://www.isaaa.org/resources/publications/pocketk/54/
https://www.isaaa.org/resources/genomeediting/default.asp
https://www.cira.kyoto-u.ac.jp/e/pressrelease/news/260622-100000.html

0| #&& EU Zt2(EU Official Journal)0ll SEE Z22EH 20¥ = &2=0, 24 2EH

KNS L2 R89|3|(European Parliament) EIAO|EQ| 7|AtS & 1SHH ZICEH

SRS, Hel 12 |me} #2Y He S = | HA
HOMA MY AHo| Q% SoHE OfEe dF0M L2 SYH-AFUHEIESHAERT|F

A
(Natlonal Agriculture and Food Research Organization, NARO), ¥&9| C}E2 H7|2
=1t ZH|0|XHH R A (International Rice Research Institute, IRRI)S| HFEI2 HII 12
AERAE O & JEE St RTXE LAHMCE. EMF3 (Early Morning Flowering 3)E
LHE FEX= 7|20] O W2 AlZiCHol| 7t O L& 22 DR E | 02{%h 73t Al
7|19 Hat= It @™ 10ARE HERHX| O|0X|= (11 7|2 AIZICHE m|g = JATE N, O
Az el =2 7|22 = Qls +Fo| waljtn ESE0| ddst= A2 E0|l= o =28 &L

A2 emf3-1D2 ezl REKtS| 817 HO|Z, Mol A2t AI7|Z o 1AIZH 302
70 T2, of ol Fo| T JIFolEt ME{MOR Fgetn HAMQl X7
HEEOl MEO|LE AR BEMO B2 0IXIX| 27| TR0 jS ZapRo|ct,
01 M 7R #{oFt A7/ 2 HSSORM Ol WAL Zeint |7 2utstrt MA o 4l

SR AHOIME SEIS0| FYMOl 22122 QXY 4 YEE Lt

J

HAZXI2 HEX|EZ MY (marker-assisted selection)®t T2t Of|C|E!/(prime editing)at Z
2 Mot M ME J|=2 €82 emf3-1D CHEIKHXLE IR64, Swarna, Pusa BasmatiE
|23 d2| ®uliEl= B S0 =st7| fIet A7 E TSt ALt BStREE o] Entt ™
NAXMS=E 7|=Hs 0| 2ot H I‘"é Fg%17| flet A8Xo|n =HE Jhset =30 2 Ae=
=i S’AEF 7ITE2UP o"EH o Of =Y M2 ALeiM ™St 712, o3t 'x
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XtMISE LH2 2 IRRI News®| 7|AtS #tnstH =ICt

FiLict, SMXA} HME S High-GABA ENIES M3l H|AF AlZOoZ &9l

U= MHZS J|Y¥ Sanatech Life Science Co., Ltd.= XXt HZ! Sicilian Rouge High
GABA EOIES| JHLIC 1A £¢18 ZHUALE. 9Hchr Eﬂ'ﬂ(Health Canada) MAAER
(Novel Foods Section)?| EX|et HEE HA, JHLIC HHR= Y HF0| =72 M=E]F
XEo| mE ZE QAUS SFSHH LA AF2| Folof siHotX| =Lt THEHict,

UHHMOZ J|ZEQ QEAHHHMEMN(GMO)2t HEE|= M EF CHAUAM HQECZEM, 9H
LICt 2712 (Health Canada)E siet QXA MZ EOIEJ} 7|Z RF0Z JjeE E=1 E5
ot £ZOF QHHGICHE M2 AMA A &IBHCE Transparency Initiative EXte| ¢gto=, H
2= Y HE22 AEECE FE& H[MF HE 374 Io|EH|o[A0 SAMoz SIHE 0o HO|
Ct.

High GABA EDOIEE= 2021 Sanatechodl| 2ldf 20| XS EA2H, CRISPR-Cas9
S MY 7|&S 8 HLUCE o] EF2 7|& EOIEELC} Z0tot0| - 'FE|2 A (gamma-


https://www.europarl.europa.eu/news/en/press-room/20260611IPR45215/new-genomic-techniques-for-plants-to-boost-innovation-in-sustainable-agriculture?fbclid=IwY2xjawSgCJZleHRuA2FlbQIxMABicmlkETFSbEdYdnpEYWYyOGR1b3pyc3J0YwZhcHBfaWQQMjIyMDM5MTc4ODIwMDg5MgABHuQChePCBhPaAzESVd82yADe7Shq2n-o7W0ZbT__i0iitSMAA7lDhsKOtstj_aem_eGP1z7HtCp2y3zz5oUq44g
https://www.irri.org/news-and-events/news/scientists-discovered-new-gene-help-rice-escape-heat-protect-yields

aminobutyric acid, GABA) &Zf0| 4~5H] =91, GABAE Y2 W= 0 &3
Ciot 424 O|FO| = A2 LTl ofd| = AtO|Ct,
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O|H HX| 522 Sanatech?| =x| 482 SHE Tt IRt X™MS 2|0|BtCt, FHLICHAA =
AXQl oMM &0212 B2 Sanatech® ¥ 0| Z2tEl High GABA EOIEL| 50| A|Z e}
RES M3¥o=E FXE A=o|2t L.

XtMet LHE2 Sanatech BEIAMO|ES| 7|AME ESHA L,

S HEXEL ol 2442 OpM ZAEQI H| A E(teosinte)|M 44 SXto| CHuE
2 37 =0l A FTUXNE HSNMoR 22|t o|H A= sh=X| Natured| AMEHS
H, Z=Z1stel(Chinese Academy of Sciences, CAS)S H|Rsl Alst0| ApHCHSH

(Shanghai Normal University)2t M EsCistul(Sichuan Agricultural University) &
TRI0| FERCE O] HAHZ2 QSO 0|0jK 2 FME =ZE = Js dEHo RSN =18
HAIBtCt 9,000H0] HE ®Hi B3t (domestication) ZHHO|A FiCH S5 ES2 FR% =4
FUXE U, O Zp A ol2fo| Jobd [M4A2 £ Lo 2 A 2| E5HA| it

HARAZI2 iy FEXIL HAE CHHEZ FMetshs ™A AKX HS S o= gAE ZHG)
= Teosinte high protein 3(THP3-T) RIS RHAUCE O =2 I2 &S 7| flst
FN710] 2% MESF DPHOIAM O] st A= Q=X %A AME SHxHE dCf 44 A
£9| 2.1%0|AM2F =X O EE 2|2 Aot 2o, AFX2 0] A EXLO| Xt HO|
7t M2 AR 42 XMl S0 W O W2 CHHRO| ZHE T E SHCHE AMMS gl

Ct.

M Mg ratE HBoH| fdl, AFE2 MEA AT 0 FRTAR ofHof| EAE £ CHE
A FENE SIOM JHE 22| MEiEls Y98 S+ WS 724 ofiel
Zhengdan9580] |52 Sof =MULE. 2 Zot= Ui AYHOIALE. S S| HHA of
T2 8.5%0l M A[CH 13%7X|] SIHHLH, Z=9| f2tE Z4a gl0| AE HA|of HHE sEdk
FHA 22 Boots ® MAl M o IR Mz 28 57| 8] 1EE-1

-
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XiMjet LIE2 CAS Newsroom®| ¢ 7|AHS #sHH EICt

= xS, 2 9E S flet 222 (All-in-One) EHE MY

=1}3t2l (Chinese Academy of Sciences)?| Gao Caixia W47t 0|11 HAZXIES o2
ot HEE stLtel &tE 230 ECf 28802 HAEY £+ JUXLE St MER FTH =3¢
HES JHLRUCE. TRIMO|Z} E2]= 0] EHES FTXE M (gene knockout), A2
7M€ MZE(small-scale precise sequence editing), @2 FMA| Z3t(large-scale
chromosome engineering)S stLto| SHE0| E8ZUCE.

H
s MU
o mH Ho

HRZIS HY HEX QHEXY| SZ2 Z=(stop codon)s MelstE MU QEX}F HH =3¢ twin
prime editing(twinPE) OH7i XXt M|7{(TKO, twinPE-mediated gene knockout)S 7H
LWL HOM TKO= "t 96.8%2| thY R H|H 222 SHRUCH AT o X|CY


https://sanatech-seed.com/en/260514-2/
https://english.cas.cn/newsroom/research-news/202606/t20260604_1161121.shtml
https://www.isaaa.org/resources/publications/pocketk/17/default.asp
https://www.isaaa.org/resources/publications/pocketk/15/default.asp

10712 REXE SAH HAHY &= A= 10702 2w (orthogonal) TKO A|ARIE FHEUCE, O]
£ HIEOZ HRXI2 o2 FHAN HME 7|52 stLto] MAlo Eetst TRIM SHES JHURUCE

AFZEI2 TRIM10O| M23HE B ASH|0[A StLIS| FTXIE

N HQE HUSHH MAEL] 22.8%°2 222 YHIMCID AL AFLTIS ESH TRIM2E I
HHOMH ol & (insertions), Z4(deletions), X|&(replacements), E¢l(inversions),
HMA| MuiE (chromosomal rearrangements)2 E&eh 7 E DNA HES JtsotA o
Ch. ¢71zlof| =M, TRIM SAHE2 &E0]| o2 RESt AEHS MESH HEetn MY |52
HHMAI7|E 23 =35 HSPiCt

SAIOfl RIABHD 7b8Ql 34| &
2

XtMISE LH2 S Chinese Academy of Sciences® HT 7|AIS :tnstH EICt

EHAHE A7, AN ZFAHNM 21X WUKE = OHF

FHAHLE AL ME22 HUKSMEHN|(PBO, Precision Bred Organism) @& &¢I
(Release Notice)of| 2t F= [xo| =2 SAMoE MESIH, sPHF S 20k TR
St O|HHEE MIRICE O|H JHE ZHZB(proof-of-concept) ZHAIHNME FXIEEQ! FHHZ[LE
(Camelina sativa)E mE X HWE 32 &H| bl 2tA0Me 52 HIIACt ofH
HArAel mE2 T 20239 |AEXI|=(FEU=KE)H(Genetic Technology (Precision
Breeding) Act 2023)J 2t Olof [E 20253 AYOE OfAHE M & ofef XX=2 SEE
At2{|O|CF.

= OoOHooO™

AD|E} RE(Smita Kurup) ARt =2| A (Mollie Langdon) AL 0|11z
CRISPR-Cas9 RMXA HY 7|=2 &8¢ A& LM (ovule) HIZBOM M 2EE
= |SAUXE HUSH BEXRUCE, O[T EF R ZEE ZHEYCEN ALRTI2 Y

M(ovule)e| MA| 27|15 BIHAAH, BoHo= O 310 || 0| =2 ZXE Yitst

2
P4

NI
mo m2 Sk rjo

rr o

SHEE o1 ULt % M2, of atH™oM HME HA(deletions)dt & (insertions)O| Xt
HNMO=Z WML Sl wHl KF2 Sdff P2 & U= FEN Ho| ST EME X

Ct= ZOJCt,

OftH xHH{ (2t

1t & HElo w2t ARE2 FHHE|L(Camelina sativa)dlA] 22
A MOtE g2 AMEM X Mito] B ZHZ0l RXH(oilseed rape)d MEE 4 UJ|E 7|CH
St QUCH A Aot ARzl MM AR Mot st ZulE HQICHH, 0] 7[&2 2
SHMOo=Z MY MMl s7t0f] T ZLH RIS MMES TH SHAIZ £+ Y2 A2=E 7|tl
ZICt, TZ2HE MAXISS 0|2t 22 EEAY0| MUKES Edff 0l2He| 2Lt XI&TtHs
St a=H2f0| 2 =22 VLS S0 AMXNOE XY £+ U= 2otS O[ss
= O &% 7tw HetZ stCto ZERUCE,
XtMIst LI 2 Rothamsted Research website®| 93 7|ALS *tOstH EICt
U X wA, S IPME oot H X S

Ml 2 FEXNE A EULE oH A= T AS0M 2 23 B8 E
Mot O Al S Shs MARIXF TaPIL10| £HE HF1 ULCH 0| AR E FY0| I


https://english.cas.cn/newsroom/research-news/202606/t20260602_1160352.shtml
https://www.rothamsted.ac.uk/news/rothamsted-research-drills-first-uk-precision-bred-crop-under-release-notice-boost-oilseed
https://www.isaaa.org/resources/publications/pocketk/38/default.asp
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’cﬂf ’%724 =R t'._|3é(iron deficiency anemia) siZ2 ¢

ol H AL Mz|of| =EE™ TaPIL12| YH £F0| BIt5t= WO R LIEFGICHD 8
TollM= TaPIL1—5D WES(OE, overexpressed) AS0| OFMEE(wild-type,
=0 I:||*H 2|, X|&4&(shoot), 22|10 FEQ| M UILZ (white flour)olAM O =2
S| Skl e 7*02 LIEHGCH AFZEI2 NRAMP39f Ferl1 & B N& 2 STt U
FZ0| OFoﬁé(WT)EEf I2o1(OE) AlS0IM O &2 A= LIEHHCH D SRict,

=

-

-2

QFEJ
rBrIHIJ

_H)+

Z1t, TaPIL1-5B2| % t.'_F*X1I°4(eI|te haplotype)E HQsh Al Zxo| Qo AT
+ Ht=H|A(non-elite haplotype)2 7tz Y EZELCH TaNRAMP32} TaFerl |HXIQ|
ol &F0| O g1 & AT 3Pt AOE LIERICH AR AuE —’F—E.*&E, TaPIL1-
TaN AMP3/TaFer1 DE2 Zo H Mo HMHl s i, &= L KT T= A
g Zl & e A= LIERLCE

XtM[et LHE82 SSRNC| ST 7|ALS FstH EICt,



https://papers.ssrn.com/sol3/papers.cfm?abstract_id=6839577

AZ)| 2H5E 7| AL
AUHIE 2H|SAINE D, 70T SXt 7| M4

AYHIE I BAME D= W70k Xt 7| HALE JHZ[st, OFAOL, O|F, |3, OtZ2[7} X|
A 1170 SHEXA28 (genebank) 225 E| 12t 5,000  O|&Q| X 52 E= A|RE &EH
Ct. O|H J|EtCZ S0 X[t O] AlMof| SHHSHA EZE X Al2= £ 1407 HE Eo
ML 290l B8, 3§ EZAE(Crop Trust), SR ME{(NordGen)7l 3822 29
Stz O|2HL ‘2|z 9| MEte| H(Doomsday) MEL'= ™ MA =& MSCHAHt Oj2) Al of

2E E3opy| U3t ATl B el AlY A4S otn ULk,

O|'H 6& 7|EI2 &= CIYMo| E2 HOF= SAl0] o2 Hoj=0ll 2%t O|FHE MIZICH E
2td, BE7|utnotA, 223, WHRE, LIXZE, E2HE, ofstgl=, &5, o, J=, 0|29 |HF
X32d(genebank)=0| EXE JIEFCH R27|Lnta IERTAE2H(CONAGREP) 2
LINE ZERXAASH(INRAN)2 O[O S22 FXAE 7|EHMCE. CONAGREPE 232,
244 @R SHIAHA, TR (pearl millet), H, #M, £%, gH}2tE(bambara
groundnut), %(cowpea) & X¥9 FR =E IXE 7[ERUCL 7 ==TsH
(Rural Development Administration, RDA)2 Z&F, MaAR{, ZIE=E
(species)| BXt A= 6,000 7|EHH 71& B2 2HE 7|SAULCL EY
2U2 ASE= WHoE Qlot M2t 20 7561, IHALR| Z2I5
AEQ BAt AR 982FE MZXORE J|EULY.

O|H BAt= HEOM 22 T2 NordGen 2IFE S MAXMOl MOHuHE o|0|st7| = HCH.
Ol 7|&f WA= 20152 H INBAAEDE 22[sf 2 SXINED IC|H|0[E QLAZF OfAH
(Asmund Asdal)Q| OFX|2t SHALO|R}, AHE 2Bt AC|H|0|E| ZOIE JkAl(Fuad Gasi)2l X
S AL 1072t THE 7|2t SO0tEH OtAE 2 IH|BXINME D7 TS| ™ MiA ALY
o ZQvt MFO=E Hot JoH, BEE MAMMEZ x| @o| TS| Z23| 7tsoiChs AS
Ho{ECtD ZEJMCH

XMIgt LHE2 NordGen websiteQ| ATt 7|AHE & 1ISHH EICE



https://www.nordgen.org/news/the-seed-vault-opened-for-its-70th-seed-deposit-more-than-1-4-million-seed-samples-are-now-safely-stored-in-svalbard/

AR, LA MECE THE X|&£IFs¢e HIO|2ESTAE] I

HFZMZ Lt std (University of Barcelona, UB) @3XI2 DEIII7LHK[S] MESH 4 HIO|L
EotAEIS MAE & QI E X FH(Bacillus subtilis)2 2&HOZ Jl2kict, Az
bR k2 ZA MES NH|29| MMIHs A= (feedstock)E &8dl, MEsHH TEXIQI
Z2|5t0| =EZ A 2E|2]|0| E(polyhydroxybutyrate, PHB)E 24A|Zt O[L{Q| ZtASHE CHY Z3H
2 S 43Xz MMICH

Pere Picart =7} 0|11 O|tH HE= &t&X| Bioresource TechnologyOl Ao, 1%
T (Bacillus subtilis)2 0|&%t 7|& HIO|QERtAE] Mt ghAo| SHA|E didst= O =HE &
#ICh, HAZIS CRISPR-Cas9 RMAL HZ 7|22 &8s nx#(Bacillus subtilis)2| CHAL
ZEE mutdo=Z XMLt O|H J7|=2 7|& AR g5 3Ag 255 PHBL =

— o
2 ZHg JtsoHA e, DX (B. subtilis)0| XetF AKX MAiS 2ot ATst A
YHOo = &8 Jhst EUZUS LB
O[tH J|&2 T MAl 247tA HiED X|E£HQ 2F g = eIl MRstst Jjgr ZEtAES
CHAE &~ A= Y CHRFS MAISICH 24X MEN 22 =g BU4ES SEHCEM AT
stME O ELE F0|1 =FRME £X5t= SA0, © MAXHCZE F715h= S2tAE H7|=
ZHE HEY & A= & 7155t X&71s8 HBMS MAY = JAS A2 J|oista ULt

XtMISH LHE2 UB Current Events®| 7|AtS #t06HH EICt



https://web.ub.edu/en/web/actualitat/w/biodegradable-bioplastic

