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P& 5 B (target insect)z_ #| & & J& 24 4~ P T (dose response
bioassay) ~ 2t B & % B (non-target insect) % 2L p & F A
(non-target beneficial insect) z_ *T 4| & & 24 4 ] =_(limit
dose bioassay) 2 #| € Fx 2% 4 4~ | %_(dose confirmation
bioassay) > ¥+ it RS FEFTHFEFL -

C.® Z (green house) : 3z = & £

535 B AL - A W #rE 4 418 ¢ . (Donald Danforth Plant Science

d 2% ¢ w7 B84 (VP of Research) Toni Kutchan 1% L i 4
B« > B2 8 Y S R R E R ER L P s
L f - 2 @ 21(Bill Danforth)>* 1998 & £ » F#E% 2P w1 A

32013 & 2 3r ¢ 4 Y S E S AL AR > 2T
ﬁ;ﬁ&iﬁwA#T&%&ﬁ@&akﬁ%ﬁﬁﬁ,jﬁﬂ%
B2k RITLE NP 7f 'Gifql’io?‘;‘zﬂ&;%’fé—fﬁj'j_ﬁ;

AR AR T B G R R SR B X2 T e S e

DB AE NS E RF RN X EE A LY R RS
%'ﬁ—?‘éﬁ"??“‘@ﬁ%ﬁ?ﬁ?;‘*“ié’ﬁ'fi’,ﬁ}ts‘iﬂl}‘av‘ihaﬁgg
Rader > 2% 4 ie- BRF B4 WS FI&E T 4R

B e BT Y Y S A R N B AR R

15



TS T A RFESRZRE I IARADE AN 0 TR L R FE
P R G R RE Y HFR I R AR S
'f‘“’éy% Tiho 4 RERP R CPERBREP FREEFT 5 X
FHRE AT

Pavize ox 5 396BAT - kp 20 FBRMFo & 5 31 A
TR NAFI9BFH - P a9 B2FPATLIE RS T
FEYEFEQMFTFEE R R ERAFH T Y250
HEE HIFRINE RZERERPBOIB2FEE4 23
pave 3 1718 H # I 7H 4 o
%3+ CoverCress Inc.

CoverCress 2> @ =& > 3t 2013 & » 3% 2 @ £ 3 fo2 =8 7 5%
TR e L B AE Y S S iF s e B kA
GOoPEER BT AATRE B Rt F- 24
¥ oo - AT ik (TR AT (B & & 5 CoverCress™) »
TRHBEERY T FRG DI Ao B HIFD S R B NN
b BE S ;ﬁwﬁofsW%?%ﬁﬁﬁ%%*iﬁﬂ’
FRdiERie B 2 £ 02 £ B2 FEE > g 2 8
R GITrERERP L LE 2 0 Lf;ﬁﬁéfﬁ‘ﬁ& 5 91 4
10 % 4= » 3EFEFR ) 025 e B33 A G > HAE
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innovation) ~ & %] £1:% (Prototype creation) ~ L 7 v &2 & 5 P&
(Parallel field & food testing) ~ & i* A & (Optimization product) # 7
¥ it & 5(commercial product) = i {7 A FlIEITR B o Z 7

ARZAASS HBESG 20%F0 Tz E2 MEHZ 22 AFNE
% E # (Ultra-high protein soy flour) » o »t & 4% ¢ H 58 5 £ >
ArlH L B

¥ 7 3 M 1%-k gk (stachyose) 2 0.5% 1 + 4%
(raffinose) - 3% = & 7~ 2 & ® W B M= &7 fjrid e (high oleic, low
linolenic, HOLL)~ 2 /¢ > g A H b fei™ & H s 2 %8 75% > 4
fora s 5 B 20% 0 iE Y F B g R R R B
‘%%i’ﬂﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁ’?%*ﬁﬁiﬂ’iﬁ%

e A T o Z P N ERY INE & B BT w2
TR AT RGO LA G TP LA B FTRA S
T2 EfrENE PR X QN A I RETE A0 - B EIT
4 3 HRTA] £ ¥ (startup company) 5 5% 4 %
723 7F % ¢ 1 /3 (Executive Board Chair) Martha Schlicher 2 &
B FFE 4 £]4e 4 (CTO and Founder) Jeff Staub ~ Agragene = & 2.
3 7 & (CEO) Bryan Witherbee ~ Solis Agrosciences = & % 3% 2.
Mary Fernandes » 4" % 2 = B rRTh| & ¥ £ F AL~ 5S¢ T2 3%
AR EY. R NAE VL

et
__.l

=2

) 1%’ Plastomics =
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(1)Plastomics = & @ 3% = & B4 — fEATHE 2k F] 1 AR PLie2 {2k
BL-T 5 gte(Plastomics’ trait delivery platform) » #-3 %
AR e FHER o A 2mre P o FliE g e (14 -
Bzt fri P BESH B RFE LW 71 £
FL2EEFERZER  REFES N {7 ouKIEAF
ﬁ%%%ﬁi%%’%*ﬁ#ﬁ%’u%ﬁsgg,j%@
R IE R R PR R % Z0 D2 Bl ¥k iE
~k o erd A 2 TR I A Fleag (54 (GMO) > -5 ;fﬁ—? 2
PREFCASBEFT -BF L7 FACETT S
e 3% 0 P L F P BT URE iR TR A v R K
A S

|

x\“\
T,

é*&*

L]—

(2) Agragene = @ 3% o @ 3 2017 E N4 W EF R T & S 252022

£ B3 pHKRILEFRE S # . 1% CRISPR/Cas9 £ Flmik
L S SEEIERE B RS F L T Ik T
7 5 $Fs(Precision-Guided Sterile Insect Technology™)» ¥ &
AATLAME L R TEI 0BG TR AR
A AZH2ZPom 7 €A 4 TSN o PR G SBE

FEEE AR B T o PN E- B % 2T AR
AR Bt FRARZ BT S RBEF LIS
{E2ZHRE > amfirfr g2 L o fI# tHjwr &%
2FRERFEAEE P IFRT AT RERREIALE
FERA G ESNEGER RA BT P o iia @ sk
2 % i (Spotted Wing Drosophila, SWD) 4 ¥ [#in2 55 & T &
B AR EHBE YA PRE P ARFTELIFE
A

N

(3)Solis Agrosciences = & 1% d & F 2 E R g%k B i
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AT AR R EE L BB A BRI EE R RIS
AR FAPAFLE RE AT P A B E AT U fRA ST
S FiEPROBE TSI HERMIL L @ EE
Prig k3~ 2 A% A7 H A TSRS A F] T ”‘”ﬁ A

EREREER O NGO PFEEKR O FIHFRTYD A
AR o FHAPLERERBIFEEAES, (R 22K
kS BAE B E - Fi0) CRISPR A FlékiRl - ~ 21
P~ s oin e RE -

6. %3* W. Stemme Farm

)

‘mﬂ
&l

W. Stemme Farm =t 2 R @ & 2 - Bk 4 2751869 & T B 4
FiE o b 5 1200 ma () 485.6 2E) 0 PR AR v |
LA EE 2 ZEFE BRI YL B E (Missouri
Soybean Association) ¢ f > T dE R EKI VR X330 2015 £ fa b
2 B £ 912 %#3F (agricultural stewardship assurance program,
ASAP) » ZEFRRAI I - 2ffEgE > - EfAELF - TS
SE AT EAECE30 5 R PAME R REL A FHphe 5
FREFZES N I RBI R . 55 0 RFALA G
APEALT AR SRl BE Yz 2] #% (harvester)
' A B ELG GPS h i R WL E k%iﬁﬁ B
ARIBIEGM T » ¥R S el 4 £ RO RERY 5 XA
BHAE -

- S FEFHEATAIE R

¢ USDAJp ¥~ 2 RE %4
Systems Institute, AFSI » 2ty frie sk » USDA 2 AR ) 4 7% (%12 3)» &
b A B ¥ 4#%ﬁ’iﬁ§i’mﬁ4ﬁ B B

.'B>

S & 5 LuP 7 o (Agriculture and Food
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k.
¥
ﬁ'

-
(8,2}

B8 imitih A3l hare R E2 PR S %
BRE 0 R LT AL R E L S R
ﬁ%ﬁ%’ﬁﬁ%@ﬁﬁﬁ%%*‘:F%@q%’”av
i E s PIEEERE -

(=) B § #pIRTI Y 2

o

ED
TE W
w4
) b=l 9
Mt
-
P

([
A
o

1. @Rl g1 £ 7 »f (Commonwealth Scientific Industrial
Research Organization » CSIRO)z Dr. Christiana Gregg # 3 £ 3F 4
AT 2 FF a4 Ay 0 B A F § fr(nitrogenase) . £ F]
PHES » BT U p FHRF P MFECEPENEZF R P
7 Dr. Gregg © 53" CISRO 2 = R 4 1“ %% - =6 H§ v 7
B FR o NFEFHEEEL LSRRI

2. 4v £+ f 42 < & (University of Calgary)z Neil Hickerson # 3
444 1% CRISPR 1 £ i ik %48 Canola i ¥ 2 J& *
Canola ;> ¥4 [ Canada oil, low acid | : qﬂ B A ko dp e MR R S
ExX A2 Fhe T ZER £frgpz B B (
omega-9 fgiApk) BB CMREP T Lo FEE I
EELAP LR o AR 7 ¢ & # i CRISPR-Cas9 x sLif 6 B 1% 7 ];c]
SniE Canola i A F] 0 B Mgy dlde s thigfpdr 4 g > ik
B FHAEZ B AR XL T AP

3ACHI AR FRECF AE LT RS F R LS

R AR Flle A P Y P g BT R R R R L T g
%%°5ﬁiﬁ%%#mr@%ﬁ# S TR L
=& wkou (MpiE 4) 0 FHoek4 Pk (glutathione, GSH) o #53efi
(glutamate, Glu) ~ & =9z (cysteine, Cys) £ 4 #=f& (glycine,
GW)%E*’E?ﬂﬁi“ﬁ&\ﬂi@@iﬂiiﬂﬁouﬂ
‘v GSH #&% ¥ #4> GSH JE R # 2 » Rf&% v hé R
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BEF TR e R R LA B (Abscisic acid, ABA) i
2. P FEepe%k o GSH 2 & = B4t 7] OsGSH1-1 2. T-DNA
REMBFIEIRFEZFT2HNE B2 EFTE A BEREKE Y
o RATEIE F R F L iR KRV BT GSHE F': M2 B 2
oy 2o dko kB AR i wildtype & * P2 A E GSH 7 £
Hibe 2 AR 5 RTF Wdk KB o 7 dveh 4o d2 GSH % 3 34
e 21 GSH 7 22 kfe% g v i midkokigg a2 44 GSH
7 B R RSP R R A K B 03B - I 134 ABA ZEFTITH
P 5 % v 3a ] GSH *F Mok fsdk ok g B At e ABA TEF 5 BE
GAmA ST R T E LR R AN T F 4
o4 L EPEFREAFRFP RSEFA T SR8 L2 0 T
¥ ¥ 4F o

. HFIATE] o & Meristem z_ 34 7 & (CEO) Dr. Bernardo Pollak $%+% 2
Pl %o @ PRAra £ ¢ 3% o & 2020 # 4 Dr. Pollak 4 5 = = >
MAAER A3 R R BB 2 A8 R AM2ZTE 0 P RE A
PR AR R ifﬁ%é#ﬁ%ﬁ CEORGERPCYE R E R E
P g it e Ex ek AT RIESE 4 B 12
AT L .

B L B RA7 3 & £ AT 18 4 (National Research and Innovation

,\

Agency » ke R E LA 4 BRIN)2# 3 B Dr. Rikno Harmoko
#41% RNA F 44 Efpd i 36 AFGEE o Biup it
2T %

pAapEr: A RE - 8% A RN £ T #4 (National
Agriculture and food Research Organization, NARO)# 3 & Dr.
Tetsuya Yoshida 47 % 4t o= 5 6] > Gp 22 2 2 A F g

/?;*ﬁ-‘.l \-’; o
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7. & B Kangwon ~ # 432 332 Dr. Hyeran Kim 2R 2 H 35 % 4| #

CRISPR/Cas) %3 £l ¥ - ieflikfarplih < 2 kg 2
S T AR R RSP £ L P 0 A TR
_r“% ‘/-‘ it Z_ }7@}}" 157\1}\-— I[%:}'J[‘% o

. # ® UC Davis 2. L {#7 B Dr. Alba Ledesma 3% 2 | *

CRISPR/Cas9 L FlimiEjier= 7 £ & w2 484 -

By BELIRTH ERAT X

B m 2 g1 ¥ 87 3 o7 (Commonwealth Scientific Industrial
Research Organization » CSIRO)z Dr. Xiaoqging Li # 3 # A3 3F £
B i ik A Fleeid | & 5-48(Spica 2 Maringa) >
FETRE A1 2 B Mk AL ) A& (quantitative trait loci » QTLS) -

. Av £ &+ F 4 2 4§ (University of Calgary)z. Dr. Connor Hodgins

3 R3F241*% CRISPR/Cas9 3 FlimiBHird 2 { $rh2 85 & %
6K 4 & A F SRR el B ¢ B 4 = ek 2 8 % (Saponins)
AEF O FTREABRERPE LT FOERO%E FE -

. B R4 B 5 iE + B (Gadjah Mada University) 2. Dr. Widhi Dyah

Sawitri B4 72 $r2dR 2 =2 = @A F1H B 2 FAaCH 2 3 HE 2 02
AL ITIRARE ) Bl AR BT RE SR~ A RV
IgE 2 & -

B ke & 5 kK & = & (University of Malaya) 2. Ms. Dharane
Kethiravan # 3 2 45 £ ;ﬁ—d PR pe T+ A8 B A e A 4
254 (Cucumber mosaic virus) » " #F 6 Fl27 4 FRE F HRR

SIS E TR RSN S

. é‘érig? ¥ f=5k # 3 #7(International Rice Research Institute) 2. Mr.

Erwin Arcillas 2* 3287 7 B 38 2 1 % & FliaiBEH st 47 9 (b f5f ¢
BEE o UREL R RS LFD
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6%W%t&ﬁ%§@MMW%muMWMMi%ﬁﬁﬁgﬂlﬁ
3 #r2. Dr. Panaya Kotchaplai ##3 B 4% 2 1% Hc4 $ ez &
FRE > cRBMHFAF2 LIPS AIPLURZ FHFEE ~
BAPBHR  RERIPFIRAEASFRE > TR £ 2w AR
%ﬁi%iééfﬁ°

7. 2 WeEflzE 2« F(1llinois State University)2. Ms. Liza Gautam
FE B KA 1% CRISPR A Fl Bk e 4 1k » B 8 e g
E

- MOAE N E & BT 7% £ 2 Pennycress (Thlaspi arvense)
KRtk
8. 4x=m B % i F)#r(Agricultural Genetics Institute )2_ Dr. Nguyen Duy
Phuong 4 = 32383 248 £ 1 * CRISPR/Cas9 fk 7] {fHk jirst
B2 TBR225 -RAs&FE 0 3 B 30 ‘mpz]H«gv]:r,[};:, B o
(Z) BEHEH2 PR
d 15 2 FEF AL BRGY T 5 BAEL B §
RRETPFEFL RS IHHEEEARMEARE o A L F
BEME T F2E LR BRERDZ R -
(v ) BRiF#
1. 3 W43~ 23 @5 532 Dr. John Sedbrook ;i " B % 4 H 4
FTAR EA B e -4 Pennycress G b R R e fTRERT L B
A s BRI R 2L RSN ARG g e
B RAAF R RS A RED AT 2 - AL FER L E
1 & 4 3% Pennycress (Thlaspi arvense) » &b ¥ ~ [P 10K Tk
B RMELAGEIDE-FAE IR TIIANEE T2
T80 2 E 0 BHE LR E BB YU OY SR
* B 4% 2 75 % (floral dip) ¥ ¥ i& (< 4& 52 - CoverCress Inc. 2 7
(CCI)#-Pennycress 7 % 1 4432 » L7 AL A Flhil > @ L6+
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AT RCRRE IR E R TR ORISR -
AT (TG AT > & & 5 CoverCress™ » H 4 &t #®  if &
PERE L Z A BT REANAS BE A AT
vX FIEL B TS 5§ Baten L TR B A B KSR o 3
T AT A A R o F RN R R R F R RTH 4 2
ZROZHA A2 B ET B R0 FoRAR o SEELH S
Fkih "V 4 A G0 X R B AL MG I
:%?E»*#i’ﬁ A 2 RTE T o

%7 £ ¢ (Bill and Melinda Gates Foundation) . ¥ %R
Mr. Lawrence Kent j## " R £ 4 b EQP Rpenid € 2 §
HhEENEd T BT AET AL REA B FLLF
oA EMAL R P PRFF FEEFERE FH
FTEIFTRAFLEL P prd > Jok g v AR - il p
eV %%:,% B RN AR Y TR EE T ERE HFae e
P MBS X 2R EHBF R > TR AR o R A € R E
PR L R S NS SR E R A L6 M
TR %D R AEEFT G HRBAENS AL ER
EXMAFIRFATRES FE ~FER C4 L Eivr ook
MR RFERGE FEZRR e RIS AT AE - B2
R EARNE Sy G B SRS o R (0 NAE P ED - SR LA ARG N
0 Fte o (blight) 2 dedt 02 2 250 4430 55 (30 5 (Maize
Lethal Necrosis)z_ #if s ¥ & § EH 4304 P4 R % &1 ~FER 48
Terdez £ent 2 BHE - Mr. Kent *t 3 B 2 inpF$k 7] GM & GE
e bt 2 W F AR o ko AR S & 0 A T
FIRE X fitE GMO 2 FlEg R > % 7 B A $30 464 GMO 2 &1
RS f&fﬁlgiﬁéﬁ oW BRI £ e A R 2 Rk

bz

s

K
\m
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TN AFEERAB( S FEE DI EAAECHE R B F
éf" 51:)&3]’?*1 f{]%?ﬁ,‘] 4\5”%@% °
A E Rk

AR NP HR B PR ERTESALEY

Bz T4l P F 45 2 R Pairwise (£ T 54 Conscious
Greens & 1) 2L F) B2 f* vk % )~ p A& SanatechSeed Co., Ltd.
(& F1%iE3 GABA % iv)~ 4c £ = Okanagn Specialty Fruits ( %
g2 WA E ) LARPEASZAFH D EAE -
BodonibEqriiaspa 714 ﬁ%'uuﬁlﬁ

i

T oM F4d BEARie(T o 2R Pairwise 2 7424 6,000 %
W7 F@e o X E® 3,000 £ 7 K (shelftoshelf)z + 5t 3 & >
P18 b Bcdh 0 beiE4 B & 52 2 o p & SanatechSeed <

ok~ & ¥z Hiroshi Ezura & o 2 HplsE > 2021 # 9 @ #-3
GABA #ict® » i p & Bk A a3 I isd) -
A& BT AT g (3 g HRAF ) A WA 2 2 Ak
EAZiE 4 F A REE (L rpeFEdr > AR ELNEFRF E
AR ) HARAIGRF R ARBFAIE S B F o ¥V £ 4
Okanagn > 77 #r % R 71 v # {1 % W FDA 28+ 3 o
7R BB > s £ % Okanagn = 7 2 R 230 € B4 K
FDAé’ﬂwﬁﬁﬁﬁg%%%’ﬁﬁW?ﬂﬁ’ﬁﬁﬁ&?%
o~ & X 1P F o £ Pairwise = 7T - FEEEH LM A P
MAPIRL ZTAER53 6 # o p A SanatechSeed 2 7 &2 28 4% &
fAu b RIEFI 4L o @ Oy ;L;%;zﬁ N Y A A
¢ rawﬂ%”"ﬁﬁﬂ% o ¥ 4riw EI% ANEREA SRR P A
SanatechSeed = & P4 7 A ¥ FBl» 7 F Rec A W@ > 7o g
A REEY LA A2 1 (7 15%e S RIAFH T LI chd B H
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FF o4&~ Okanagn 27 7~ &7 % € 3 TP ARz o
2. A3 CBAEREAFEEFERE EHLATA P B £
+ AquaBounty Canada, Inc. (i 7 4E 4. )~ 7 $3%£ Bioceres Crop
Solutions (F#% z_ #7 - ¢ )~ £ & Corteva Agriscience ( #4:t§
£ )~ 3 K ToolGen, Inc. (A FlMmiEH T £ & E ) o 4 £
AquaBounty = PR E 2 T R E2 R RBERER S PRE
Bioceres = @335 BERFEMABEAL € EW > TRD Fid-T
AEEAAZS 2F Corteva 2 7305 RIFIt il HE & » B
2F L AP AR BB AIRT O BRI R Fled A F ey
» T RA TR ARG E AA # K ToolGen 2 2 £ 7 >
FERE 2 E 2 FoGMOs AT g A R R E B 2% 4
ATEATE FAE R BB ERT BB LAY zi%fiii a1
iE3k APEC 49433 38 » e e T 2 RV ik ;ngﬁ ¥a

%37

\"3‘

x\“1

ZCREAPHITL R FERRRAS R 0D
d USDAHi# ~ SRR ¥ 6 5 s 7 “T(AFS)i %, 58 A <
e g s R PR S A#HLF R
fRAs ko MGEE FaF B FA L > HF gt BE4 FHped 52
passr ey r (R EERFFEMANR L oA REREY
FHRE T e T
(- ) d FREEE R LT T(AFSI)2 # =& Dr. Andrew F.

2.1 iy ( r]‘l- 5) &3

Roberts 3% & = 7 & & & fv2 % & i i (Necessary Ingredients for
Successful Regulatory Cooperation) - Dr. Andrew F. Roberts & **
2005 1 2009 £ 2 R R E30F F b 'R E £4402009 £ 12 7 4=
SAFSIFRGE - F 15 2 b A 4 flihs b %R % 0 4 2 AR

cp AL ARSI b I P F ER > 3 & E55 F RE
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(

PIrAFEAS BEERE kA PRI AERLASFT 2N
PR CRBLGTR AR AL FREEREL 2FRE
ARFREz P AS EF L2 S BB/ 5 se i/
Mo HE BT MR e fEAeT

£ P ¥ (shared goals) : i # Cartagena # # % > 3% T2
(Cartagena Protocol on Biosafety, CPB) » # B 4 {34 1L IR i* 2 f=
PAEEE VL HA P ﬁﬁakﬁﬂ SR TE SR AR 3 S
BB g 2 b e 2 g s 24 47 88 (living modified organisms, LMOs
EH 2 KA
o Bl o Rl P AR T R OR A A BUNIGE L HURAL 0 T RT%R

TERA2PF L2 FREAFREERE  LXRA A PR
V-4

—
und
A
4
(i}
e
l%«l
=
fé““’
2
™
=
s
_j
g
o
ol
b
S

£ 3 PojkFic 4 (shared technical competence) @ B % 4 $ sz ;gd
% 230 kAL P B % 2306V ki Cartagena 2 $ % 2R L3
~R% e &2l £ B ¢ (Codex Alimentarius) ~ "% 8 47 i3k &
(International Plant Protection Convention) o

% ix 22 B % (trust and relationships) : HLPDAB % 1 =t ** 2002 # 7.

Boigfeidiv20 5 £ S EHRIL AT F L FHg 2
R o
. HE ¥ 8T F raf & £ @ (shared understanding of benefits from

regulatory cooperation) : APEC ¢ B 573 ?%ﬁfvj HLPDAB ¢ ik
CEFREAPHWE T VH AR L2 PR fE
MR EE R RS A L RAFRLG BB e
BE2EaX 254

Br R AL HIVE 7 GLP £ & ¥ #4 NGCMA (National GLP

Compliance Monitoring Authority, Department of Science and
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Technology, India)# 4 #.Dr. Ekto Kapoor» 2 545> N 48 £ 12 % 5.
bl B RAc 1 OECD ¢ A W2 4p 3 X fcip > F 4 %
+ 2 =7 (India” s Journey to the OECD Mutual Acceptance of
Data and Towards Excellence) - & & 5Lt & % % (The Pharmacy of
the World) » 2021 # = § >3ks <28 &4 A ®> v @ >z
20% > A * Brd bk oy A &5 200 Fog A4 e 100 AR
W Rhwdleng 70%Ro kpe g2 RYIEEEDH
(agrochemicals)# # A & % 4 &~ % 13+ 4 v & - 2022 # & i&
F600F £~ MaArE>iHiESR

GLP ( 24+ % 2 3 L4 » Good Laboratory Practice) £ - % 7z
[ - F’iw%”k’“’fd*’ BR) > UFE R R 2
T A 2 M | OECD (g it E4 B g
Organisation for Economic Cooperation and Development ) 2_ & " |4+
e 2o R 1991 # O~ - NGCMA R E § 2R E F &
FEEFHRE ARFET Eﬁﬁ i GLP #pl2 484 or R Wi 7
FIRI PN 2290k TR ARBE G T 0 f 4L 5 BT B AR RIE R
PI3E 48 1 (test facilities, TFS) 2 &) 259k IR T 4L > L% » GLP
foisd PEIPLE P S 3 2002 £ & 2 NFCMA» migeg s T 3
EREPM2Z TR @ 2 & 412 T&&/?Jpég s 2Rz 3
KoL EYS > 22011 EX 5% 3® (5ad B 5Ls2s 34
B &4 3 KGRy A4 (Mutual Acceptance of Data, MAD) 2. #7
2R 7o MAD g k7 b R RE 05 B 2 %5 arig *
SRR o B % 03 Ap-REL  MEFL E AR R T AR e iR
R R E IR U E B ER B AET B RRE TS
F- ROREG R fa A4 g Afrlieg e

P S E R R L OECD S ¢ FIRM 2tz (v ] e
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(z)

FR O RFELB AR PR OECD R > a4 TR
56 3 Bk AR Bk > & AT 1E 50 B 58 GLP PRI > 3 4r 4238
3 BREPE RLLEOF 2L CLP L% 2975 B i 13
A 4 F GLP TFs &£ 3fP-i & £ > 2019 & = it 2010 & 3
25 B @A F I PEML AP AR EERLEIFRE S
z_Ap R L e
d ERE a5k sy #1(AFSI) 2 Bhavneet Bajaj 1% L 38 £
ALalk RAF e daThET 25 3 2 (Towards a
Harmonised Approach to Safety Assessment of Food Derived from
Genetically Engineered Plants in South Asia) - Codex © = # £ F]:&
BHEP & LT 2MHTR 4p 31 (Guideline for the Conduct of Food
Safety Assessment of Food-derived from Recombinant-DNA Plant)
TR EAMST ARSI FREERSEX 2FEREEREL
(Regulators from Food safety and Standards Authority of India,
FSSAI) ~ F 4 i@ 382 B £ 3%(Ministry of Health and Ministry of
Agriculture, Bangladesh) ~ #72 jF + &4 82 B £ 2% (Ministry of
Health and Department of Agriculture, Sri Lanka)* 7 * & &% 4 ¢
72 1 4 (Regulators from Bhutan Food and Drug Authority) » »* 2020
% 2021 & 7. B % a4 %] = (expert working group) & ‘“ #& % 3t
e AN AS SR X PERE R AL AT
RAE 2R A FITE Y Y A RE bR
B2 A DHBPARRETAFEY R NRERHFE

o

APRE P EEA BT EFT 2P 2 LW o A R AR

AR AER T L EER RN BAER S ] A

CEPR O RTRHE - F 1w 3 L SRS S 2



s

B A kB 2. % FF B & (high-level protection goals) - #* = * % f§ &
AEBEFELERPRECNTIRE O CEFREZ PEREL
PR P e e R QAL g PRAF R AL
HE Aot { Pap RF R gRBTE M KR ER
FeaEa g 2B 8 5% > a4 7 2 [(accessible) > 11 2 ¥ g
M (profitable) » Zx 2 S AME 3 S P2 F - 2A L RFHREE
P S ESPEN N L I

F 2w ER AR EEAMEI AR XA 5 B (modern
biotechnology in agriculture) b’L’rﬁ T FRARR > AT E NG
PTG R R FARE R W e d L AL AT
Yol s mgE o ME LB IWMAR A E - SR
PR AR L 2 A BB S P RIRE S
LR REHER P kg

A

5 3
4’5}\40

%

1
P2
\

s

GRRAAFE BRI
Iﬁ“ﬂﬁ s 5‘—%@{‘%% » AITE R R o M [RRIER] tAd £ g )
FHRRESHFARIIE e FETRLLSARES T AR

o~

g

q_

’

She

vl B IRUE o FBEF G FH o HW AT T
%’,Liz—*d64tﬁwﬁng;iwm PN~ REEINP ~ TR
BIPAK > Ldek v > & FSEF S sk L By
Bt ¥ PR BARE SR S RFE AT REFR
His b ®e2 b 35k &0 P B E POl 129 # 3 Flekig iF4
AREE s R XZ64EF524 0 x8 242 fﬁ1u16:"€zfﬁ
P WA AFRETE o

¥ 3w &R A AT R L ER ¥ 1 E (menti.com) > 4
HAPHE R R S ERE o H I 2 3 2 e R4
F oo BT 2 A ACT o R F LT KARE |

sk AR R 2 Rk o BATE 4R

b

fug

'S
\n-
b

=

T

£ 217 o PaR
4 P }zr ’ '-"TJ/‘“‘:‘—:,—

3\::
-“"F
ETTRS
W
\\\?{r
T
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.

ARE LR REA SRR EIR LR P RLAR
S F TR A S SR AR BB EE S 5% 2
R I

RSN A A PP R A S - AR B
PR FAURR RIE 2RSS A AT BRI
CATREAATE AR e AR AR 8

k=1

3 ‘ig@%_%:g}_ \ Tﬁ\ﬁﬁ, JZT~ bR R E o ¥ A APEC 23
2P EGTERS G2
EARMTZE R LI

. i APEC &% ~g BT IGERNA bt 2 FRREA L FAF AR %
3

.

S
=
T
IRy
ok
3
hpiu| b
A
ke
=
TR
e
W
il
o

I AGRERE AT e
#2xpAd BEF S EES FL (Philippine Food and Drug
Administration) £g % Flerida A. Carino % 2 4 £ &% AL ¥l &
s RO € 237 e 4 51 (International Guidance on Safety Assessment
of Food Derived from rDNA Organisms) : 5 B £ % DNA # 3= 4§ &k
e 2 FFeR L REsm2n L g2 OECD > s &2 8 %
B g d B8 RER wRfee f 2 2 R (FAO/WHO)*Y 1963 +# 3%

AR FREYRARE ~EFISET L N2 BAR
AR, pa ARG 188 BAEAMEZ BB o Codex 44 A ¥
gage ot LBRAE 3B (L2 DNAEY s

)
H\
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264 )

1. A2 e 52 b %~ 7 & B (CAC/GL 2003: Principles
for the Risk Analysis of Foods Derived from Modern
Biotechnology) -

2. £ DNA {4 & 5% 23 47 31 (CAC/GL 45-2003:
Guideline for the Conduct of Safety Assessment of Food Derived
from Recombinant-DNA plants) -

3. % £k DNA fic2 #id 8 &% 27" 4p 31 (CAC/GL
46-2003: Guideline for the Conduct of Safety Assessment of
Food produced Using Recombinant-DNA Micro-organisms) o

4. £ %2 DNA # + & 5% 2> =& 45 51 (CAC/GL 68-2008:
Guideline for the Conduct of Safety Assessment of Food Derived
from Recombinant-DNA animals) -

%&ﬂﬁi%’%r‘%ﬁ? >R lﬁﬁml’f‘%’ﬁﬂ FHE A FE T

IH oz & pM o ATt 8 &K DI RIEE ¢ AT

it s At 2 H G g s AT KD P2 i
AT 2 i~ A TFRTag 2 s X 2 TR (R L

B~ A MERAMETE ~ BN S 2 BT %’%%‘ﬂ’éf'—fé >

GRalERs de YRR

AA
Ge i
oA
¥ T
(w
v

dRMATFIHIIEE 7o f; (Office of the Gene Technology
Regulator, OGTR){& 4~ =iz #% f* (Plant Evaluation Section)z_ &
Dr. Kylie Tattersall p? B %4 H Hird F-2 BB b %% H & 3
(Elements of Environmental Risk Assessment of Products of
Agrivultural Biotechnology) - OGTR ** 2000 # = = » £ 8% f|
TR FEEAFIHATAAMEF AL BF o TR E
BB 4] GMO o530~ ~ 5B 82 @ % > UFR AP B R 2 b e 1T
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FIEF P REER P EX 2 AR LR -

AE T AR T PR REIEHNCGMO 2 5 F P AR F
TEIDAR ~EFREB R 2 R T F 2 6 8(triggers)
7 e i enggir(technology used) = process-based ~ = % &
(outcome achieved) = produce-based - ¥ & %-3g #f * i£ (intended
product use) » © 2 OGTR % B*% e % 5 R 22 42 K37 TR &
T2 AP MO B & o TR B b ' :® & (Environment Risk
Assessment, ERA) &2 $» et o > ML sh I BB ~ 8 GM |1
ez 23 E% o GMO =R 6 ¢ 35h % KR~ TR M % - b
GEREFORELEGT R REROF]F 0
1L WAMAT G2 REIPMEAT ST /5 T 285 T2

~N oo o1~ W
,dm

D 1—-3_)1 I L
0 N
F_&
3
o3

BEBE TP E (BN BRFNELP) T HIER G T
PR e RAREFE S L SAMED ERA 3 5 4
L BT RA R~ AT A 2 Tk
e A AN R A R 1 L
B R RE FERDLTHAL P FRRGE



(=)

d B E 5 & § (Office of the United States Trade Representative,
USTR){ # B ¥ %432 ¥ &rc L =& Robert Ahern ¥ L34+ B ¥
AR R TR PR e SPS £ | ¢ k& B ATiE & (Trade
in Agricultural Biotechnology: Perspectives and Updates from the
World Trade Organization SPS Committee) > & &% > %R E # {5t
7 & e B 45 %% 1+ T(Agreement on the Application of Sanitary and
Phytosanitary Measures, SPS > %) 1 & g fL &> FIR A2 5% &
EFRaERAKSEIRHE AT BAHILBE 0 2D F
SR AR Y X 2L B AL G MERER P FRE B e 2
BRERE o T AP ARA TR cSPS L B T AR 1 iFe 3

%7 #2 5 1 1% % (Approval Procedures Working Group) ~ % 12 %,
FRE € 3% SPS 1 ¥ % (12th Ministerial Conference (MC12) SPS
Work program) ~ % 13 E3%£& ¢ 3% (13th Ministerial Conference,
MC13)fr#r & % > & o SPS #2127 425 ¢ 3% iaE 33 % (facilitate
discussion) ~ #* & A # (Science-based) -  pF +% ¥ (Timely approval)
~ % P it (Transparency) 2 &) % & & (International standards) -

d 4 £ % fF4 % (Health Canada) % % £ & H 8 2 # § 7o
Jordan Bean #RZEF L 4 £ X fFA IR o F fF 9 5% 2 EH
B8 5% 2ERG 2 X % IF:k 2 % & (Development of Health
Canada-Food Standards Australia New Zealand (FSANZ) Safety
Assessment Sharing Initiative) 4r £ « 2 IfoB@ W o d fF & %
PEEAH A 2013 F % 2019 F A LT AT BREE
1% - FFE(2013 & )ovt g 3 2 ¢ 80 2 2 R0 7 (Compare the

regulatory approaches taken by the two organization) :
DFPHER g X 5410 5 285937 o

Q2w TEL D e £ AN F AL BBENERS AN
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2.

S SO
B) > FEd £~ E TR LB TR EERAT
R A Nt I
()% 237RFL R APRSI N T LA REL 2L
R RREE X 2RSS o
%2 FEE (2013 1 2014 & )@ vt Rk 2 AR A BT L o
2 = 13 iz (Benchmarking exercise to compare the safety
assessment processes and build trust) : vt #5388 T 2
2 RFRER CRFTERER TR 2 FREH o
FZrpE (2014 &) 4l EE R & (72 3 % (Formulating an
approach for the collaborative work) : 4c £ + fiFs R{e B o &

Wemt 2B ERE Y TH3 %2336 ) 25k & IFHG -

CFow FE B (2015 2 2017 & ) s - o E = i & (Further

trust-building) : EL4FHE 2 ¥ FREFRAHF 2T o
PP g (2018 1 2019 £ ) A R : R d ¥ B
(Administrative legal, and communication considerations) © ] % %

A ?%L?ﬁ@ﬁﬁ#@m§~2&iﬁ\ﬁﬂéﬁ~ﬁ
I,T’

g&@i%%%%é%%%§°ﬂ#§€%iﬁﬁﬁ§&%%
ﬁﬁﬁ’éﬁﬁ‘?%%éq@waw*i BRI
= 3 3 17 g (Asuncion) = & # # Danilo Fernandez Rios i p? =

3 e ivd 2 4p B AL 4= (Regulation of Genetically Engineered
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Crops in Paraguay) o = 3 scfit 1997 # Bple s 2 ¢ 24
€2004 EPa s LB ES B2 e B 02008 £ 4 B ¢ 4~
40,201l #F A% 2% 5 é Tﬁ = o EARY EARPRITS SNE g
HAR TS D ERTIR ZFEFOo NEFZET

L S HFREERPN LPMINF L REH L L 2R GT 8
ERREZPUMNG-
2. NFEMRAZEF R AP IAHE T IZHEL FERE
R et ~EATHES /72 8 52 % 2350k ~ 4P e d F
2 TRB R G (ERA)Z B REH] 308 B 3 sdkin ~ £ 8 AIFTH
=4 47 (novel technology organisms, NTOS) g zk zx {4 1k 3 fp 2_
4 F (stacked event crops)z. 37k % g & o
RN PN LR A DI SR I S AR C A
4. # > ERA/FFSA(food/feed safety assessment) i* 48 %_& # = -
R (T b 'Rz A1 B P 2 d o
yp Y 4 52015 F 4 b D G s o R S i 20
£ R LKA 2 2 A S A P PURT 2
2Ry s c AR B PREFN L BTEZFR Y R
BT 2 FITFEREHRE T2 kp R EP TN 1K
© 2020 Az kAR AR R 2 F AR SEATR AT
o S E B RRPE AT b2 3 kA F
PRFE3REY L 3£ E 0 2 HE PRSP g K R
g 1P 2T R PUBEARY 2 AT ZRR 0 TG AT Mk
2P A o R OuEAR ] VR IATAI S T 2~ 0 S R
AT B A -

(L) d Pl ¥ 3 ¥ 2 4 ¥ 422 m(Secretariat of agriculture,
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(_J_._

livestock & Fisheries, Argentina) 4 4 5% % £ Dalia Lewi ¥ 2 3F
2P EREELE Ao s 3 2 T F & ' (Knowledge
Sharing and Enabling Regulatory Cooperation: Argentina’s
Perspective) -

fPqtiee % 1001 &% MR L EA pEaERL R ¢
(CONABIA: National Advisory Commission for Agricultural
Biotechnology) » & »* 2014 # = 5 Fi £ B R w5 54 @ .« (FAO
reference center) [ 132852 it 1996 # 5 — B %8 5 Ay
2 ¥ > 2005 #3205 % - BAcsd () 2015 & 4| 2 37@ 7
& H it 4~ (New breeding technology, NBT) - # 1 2023 # 7 * ¢
Prg 7R TE 69 F38 0 ¢ ER A ATR T FHFE & 69
B o APX2TRERcKBESL  PEHNEN KB ST
CRELRR 8 L FAVERS § Ay A R {oR B
FHEFRER - PR T VR R KRB E 0 Y
fade ¥4 P Heg B
) dZF R EE L T ﬁ&(lnter-American Institute for
Cooperation on Agriculture, lICA)2 itz 4 % > W% % |
Pedro J. Rocha S.# L 4f & 2 R #r- A8 F £ -FE X J A&
(Honduras-Guatemala-El Salvador Agreement) -

ZRZMBR R RS LF R or B ahp d il 0 j8 2007
#1207 Bapdadoo S0k 5 20152 20 26 p (fER X p 2018
£ 87 20 p e R ) oy TFEAEE A Fleeig 208 > ¥t
BB A AT 0 2 AR FRSP ZI e 2K 5 F
d RS iTH 0 ¥ = B ¥ ¥_Cartagena # 3~ % 23k ©_2 (Cartagena
Protocol on Biosafety, CPB) 4 %) B - ]t 4= & ¥ & ¥ (Regulatory
cooperation) » iZ % R B R £ TSR 3R AR M BUERR RS > 0
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Iy

2018 #HIT R E2 HAERY 2 ATFeed 2 P2 2% 2 3
HERLEE o w3 2019 & = RIRNE AR E R -
) B A& B +x-k & 4 (Ministry of Agriculture, Forestry and
Fisheries, MAFF)ix ™ R +k-k & # jiF € 3% ¥ 7% & (Agriculture,
Forestry and Fisheries Research Council, AFFRC) # 3 3% p @
TP P A A FléiEr X &~ F (Genome Editing Policies,
Research and Development in Japan) o

PARFG TR IR~ SRR 2 AR 2R
TR RIIRE AT RS EE R R
WP ERM s p AN 2021 5 FF T %I Rk A
% MIDORI (p 2 eng R 5 %4 ) 73+ 2050 & L £ &%
~BE Bl 500% ~ vtk B D 30% ~ 44 A 4 30%2 B
R T R ITR A s LA TR~ 25%2
9 o @ MAFF 235 MIDOR w437 2 7 /62 & 5 3 B § B4R

EEZFH - Fupith 2 3R FL 5 TR EFETAR

#¢3£ 2% (smart breeding infrastructure) » b 4o3g Pld iF fle e & > 12
NERFSFIFP LT ALIF oA FETEY NFEL E2 AT
o AHEBEIFALAI DT ARGFE A2 FANTGR o

P A E R s 4 P (Living Modified Organisms, LMOs) z.
ERETIFHERSL 2T SPIAAT &0~ fifE LMO ¢

She

1. 24 % %4 1 d MAFF 2 &8 4 (Ministry of the Environment,
MOE) iz 4% p »+ 35 4% 3% ;% (Cartagena Act)34 7 o
2. a &% > d B4 FH 4 (Ministry of Health, Labor and Welfare,
MHLW)i% & &-f&4 ; (Food Sanitation Law)y432 -
3. &% > 1 d MAFF iz g4l % 22 (Feed Safety Act)# {7 o
PRS- 4A FIRR| e dp p A F AR Z R Y R
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1. 4o& 4 372 E ¢H R pe > B254 LMO -

2. 4k A S E G kP A P REFUAS ARG
58 2 LMO -

3. vk ARG bR A PR HAS, A 2
48> Bl/H LMO -

T ek 22 HE LMO s RIFe i B8 & 2 AL F & o e
MAFF ii:fﬁv ¥ 3 ﬁi& < 7 3 (Information Form)ig {7 % =0 3538 > 1Y
FERE A I RPEZER e TRy 22 g HET R
https://www.maff.go.jp/j/syouan/nouan/carta/tetuduki/nbt_tetuzuki.ht
mI#flow03 + %33 | o & =i s B3R D1 A Fl B TE T
ctd 2 - B EHAGABA 7 £33 431582 % Fi BT
FHB 20%0 223 GABA ] R hick A% 1 BHREFTH
BEFEEE RN H3 2020 F 10 ? %% 22021 # 5 0 & i
Tl AR AR E LR R &7 RIEFI RS # R
WA 9 P AE 52022 & BIF 44N B H 4ea &0 33T 2023
E#3 h- PR LT ISFMB2LEMEI 2021 £ 9
%2021 & 12 P e w4 R A G 7 ZEERA 2021 £ EH
MAFF B3 gIRTEE o ¥ p AR 3R A4 A8 E AIRT2Z ¥ A ¢ 3%
7 NARO £ KANEKA - & o> 2 £ i¥ % iPB (in planta particle
bombardment) > ;2 » iPB = ;= ¥ fi%;+ CRISPR/Cas9 F & 4| *

P AYE A 20 A T ERBHRA TSGR BT

e SO RN ) AR WA w2t f 5 ¥ NARO &2+

a

‘-H%‘
i
far)

~E A1 ELAF LIRS < FRE G H/eI? 2 (atmospheric
pressure plasma treatment) z_ #r4ir @ FEFRF E B 5 BRE
WP o A TR BT R PE S M 4 e ¢ o @ SLenE T
S B HER & 51~ R DNA It 2o RT3 § & 2% HiR
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https://www.maff.go.jp/j/syouan/nouan/carta/tetuduki/nbt_tetuzuki.html#flow03
https://www.maff.go.jp/j/syouan/nouan/carta/tetuduki/nbt_tetuzuki.html#flow03

(,L

X

(+e

DNA o FJpt » T AR E {4 ,i?—’s"%fﬁﬁ:,ﬁ ’ qﬁ ES RS

LEAEE S P HORAEHY LMO £ B AR - p A
BAKKCREFHRR > ARG F AR 0 A LERPTRE
LHRPIR A ST HLMO o o § B2 RSP A T RiEd &

B R P ARET AFREAREE > A ARy pFE
B2 e AP AP BY KT TS phr LMO 2 A F%hIBS £]37
BERBERNF > FaFt #E AT AIRTHEE S BTR HE

) 4 FRRA%E TS A F B ¢ (CropLife International) Abby
Simmons # L 4r 2 T # & 1% @ #7 3] ~ 4F 7 P4 R (Regulatory
Collaboration: Types, Benefits, and Challenges) : "% i3 X 5 % E
g P b B ELIRT FRATAR G2 RFA R E
g AR e L s B3| & 42L 02 P (Syngenta) ~ 7 #
F = @ (FMC Corporation) ~ = #7% 2> & (BASF) ~ L% it Fk:' ¢
4+ (Sumitomo Chemical) ~ =2 = 2 (Bayer) 2 i & B ¥ # H&
(Corteva agriscience) & & # - i£:iFH & i | > %3t 2017 3 2022
#£ - BT (THREFE C PRRIZ R AR P > ToEfe
9% 165 & FHE 2P 157 % &5 4p# 2008 1 2012 =
TrompfE 131 & f r 57 136 F § £ & > T IO ARH 4 26%
P EFTR 2L R EE 8- H AT IOEAR 165 £ o &
AT PR CRIREZREPZIIFE O B AR E P
¥ 2046 B (F 511%) & % o % ¢ UFFE L AH HHF
LT R EER THEFREFTE LT

) # B L g B(North Hill Group, NHG)z # 7 & Jeffrey V.
Nawn 3ip? B 125 HLPDAB ] 2k ¥ 2 #= $iiFg § & fFpc il 2 2
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~ %2 i 422 #2 & (Outline of Policy Approaches Document for

Regulatory  Cooperation and Alignment on  Agricultural

Biotechnology) - NHG % &3 & & R £ 455 2 & § ~ sicfife

R EERLER P BFMH?%ﬁ%#ﬁ%’ﬁ%ﬁﬁﬁ

LT FE RS B o PRIAN F R Y A S P R R R

L A AT RIES L St T E i JIe R s AR
%

ik R IR S R i AR EF A O R

NS

) ji T,;’,,Eé

«

2T EBER LT FE LG R R AR T o B
(PAD)*+ 2023 # 7 % 16 p %fp > M F ¢ 35 ¢

NREAPHTF 2R G R UE 2
BHIPET L E o q’g?ﬁ U] S Foin RS R AR PR

v#p%ﬁﬁﬁ@ﬁ&@? s Ao B BE L F R

Ws,;

== = e %
1. ’3““:,-‘-_4

A4, 377 EEY 2 F b bldede £ X BIRN L b F RO

e FRDIEL I ERIF R PREE T TN
EASEFZIMFERGTIE NE a2 Ne > LR H
(Mercosur) & B & 35R 1228~ & ~ T £ 4 ~ B3 3 440 A 7
rxid A &k MA F (Low Lever Presence, LLP) 2z 3% -

;l:
5. ARiLE EAMEwm T & kw4t b v 2773 A =t HLPDAB
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T %l ¥ 4 P HjieR FE I R 3 € R (HLPDAB)
g‘zﬁ‘ “;;’gqxﬁ’ﬁéti—:\#&"?\\:‘];] e~ EBPR ~ P A s

RS R T~ d FORM) T A LSBT  RE EBER AT
iﬁ.~i]f>ﬁé«1~‘iﬁﬁiﬂ~ilﬁr$£f“”‘v’r—116f@s; 840 5 A& € o A€ IRIE
A2 2R 8 B deT (it 6):
(=) d % ¢ 1A % R Jennifer Lappin 2 & 2 /4 44 Dr. Dina Lida % #
25 ¥od _:‘_)ﬁ;%_x CAME A B AR ARG
E¥FdJ F ®p ®ix Alexis Taylor 523 » #/1 APEC i ¥
AMEE W2 A%E TA A AR EEY A A K (Creating a
Resilient and Sustainable Future for All) » = + A A48 5 [ 3
Wzl ApIRRORS UREL R L AR DGHEHE
1 (Interconnected: Building a resilient and interconnected region that
advances broad-based economic prosperity) ~ " £]57 : 2 A A ki
# 3 B Al AT 0% B (Innovative: Enabling an innovative
S e T
@ ek k) (Inclusive: Affirming an equitable and inclusive
futureforall)e # B i e % 20 5 B2 FIRHEL R 2
tgr;];& D LA A BTSSR G SIAIRTZ AR b
drmtFi 2 & % GABA fic -~ &3 7% % 02022 & £ R AT
FAHF AR e L RE R R s 2 5 %3 15 3k (National
Biotechnology and Biomanufacturing Initiative) » p eni%5s it £ & A&
2z 2Py U AESCE R AU A S B RR %
i o

2, s

environment for a sustainable future)2 2 T & % :

gh“(

Taylor # 77 %3+ 2022 4 HLPDAB 1 7% § B2 % %> 112
A ERITFE S Y 4 2 TR HLPDAB ¢ % 812 9 2 4 % 4137
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(=)

BHFE T B MR I IEP R T B AN T (B
IR BT o Bis Taylor AR L AR ~RIAA > ME AR ER
AN AR AR > RS MELAERS 2 e HER TR
EiAER2 o d 2022 & chd yES %E&ﬁﬁ%& BRA% 2 £REL
2023 #APM FEIFR R F I L RIFL T T E L R E A HRAE
IFc i & ¢ HLPDAB Aahf 2.3+ % » 1 4 & 2 v 5472 2 /A
FHRH N EA NP AT LML R b
EF ARG \%}Eﬁ]\i@]\dﬁéif\?’% » FER LT EEAT L o
A= Bl G AT R ;ﬁ,,f:g,“,, y N33
WHEFEREE2 A R AE T R R B TR
BeAT g A R AIFTT BBATIIRBIT B 2 2 B o @ A
CERZEFNEHNAEZ PR AR RUMLIE IR
RZEARS 37 8B Ip > A2 BEROHERER T2 FE
BAER L IS A R AR RE S B BT F TR
R o
HHEEA BT F R REBREEA R 2L 28 B Rbay S
2 i e d FBEY ~ FRE AR 4 B[R
L R e P2 b pPREFPRERAT R R0 32 R
RFEE AL N E DA ERFR 9P 250N20 #
2. P o AT EA TP A K 5 Golden Rice 2 Bt eggplant
2023 F 40 2 P - BATFIRETFZ FAEE ET
b 25%C02 #xx 60% AR & (' 7)o
2. £ WP 58 APEC 3 JEd L 6 R RT £ Fith Pl 2 %
BYRGEFZ3N 0 EW 3 AFRE 2T s atic s 2 Areivg
FRFELEAES E ST R ATIRIETS, 2
HAE RRHEE 2 (i 8)-
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AN

ANPFFLHRF P RIREPN A VRS ATA R 2
ERAZEHRLEFALE R R e T ER
RICRTHF o FRMERT UAZ R A LLHRDL s o e £
SPIRP R R RS RS 5 A S PR R LT
hofe BT A R ATER S hg R 4 o
AT - X LIEHEP 2 PEAFPT F LI P22 2
(Policy Approaches Document for Regulatory Cooperation and
Alignment on Agricultural Biotechnology) - Z ‘&A% A £ 7 B I &,
A (it 10)-
APEC #4% e { #THLPDAB & &2 T i P87 E by &
AR BHHEEFSEFGS o d TR AT 2024 &4y 468 Dr
Dina gris SAMEAARE IR €&k -
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S PES

Ji

2
L RRHE L~ R ER B S 2 - X R R jiiﬁfﬁ—%

DL TENDASHGEES F R BAPM R TR §
WA CAME R E% HRER D R R L R A

F0 gt 2012 & % 4272 HLPDAB ¢ 3% > % P& APEC & 5738 71 &
POl A PHERER I HEEIPHMFEZ LS @

L R A L LG 2o VR L
Rk S §oko BED A EEF CF WM PRESR
A T ENRIRTR L2 PR E A P ESIR P £ & REL

* # 2013 # % B 2. 3 Fl¥% & & % CRISPR/Cas9 £ # % 1+~ > @ |+

o
fra
\

SR TR A TR P ¢ AR EAMER LY 0 X
'/Elruii_ﬁ.x : > 4\3—1]_&]12‘. %LL )
TRBI P EANE 2 MT B 26 R ADES T ML

A B E T E R BB > TGS TR P A
LMO 2 § # fi & i & BB Bcte » R - @2 2 AP IRA &
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J~4

ERR AT A LA LR EEE T RHE
L3 HLMO vk g £ P8 AT iR &2 17 o
*ﬁﬁgi&”*’ﬁgﬁﬂﬁﬁ%aéﬁ’ﬁﬁ“ﬁ;P
TR RFARTPR LB FREF L £ A

¥ it 424% CRISPR 2. £1#7+ ALz A A# R
Fo BRI A PR ERARATARL FOEFE 2 A

SRR G D AFEAPEE T FFE S D od P ARk
w
e

JL & 23k HLPDAB 827 41 % 8 3414 2 A v iv v 7
RS R EL PN 2 S Y 0 A

ﬂ%?%ﬁu~ #FEd o MBI AR T HLPDAB # =

-/
2 153> » 477 HLPDAB Zix 3 T 2imz & 5 ¥ 2 madigle
FP A3 ELNE S AREEPM T P 2107
FHEREPMEAT G A &K §45TL2 27 2 NORFOLK

Health Produce => @ & % 7 B 2 f3F PN 7 0 doivd BT A 5
S Eul FEE L TN A YRR 2013 # %Ak
ibﬁ?FﬁﬁﬁGMOi“’%E@ﬁ‘@ﬁﬁﬂmgﬁgéi
2020 & 1 % B 4piE b SEEIEE 6 0 A TA FRBF

) R
?ﬁ*}i&ﬂ % § A2 GE £ GMO $3@fithn » @ A7 2142
e

%

=

(Bioengineered) s BE> &k ¥ H ¢ 4rif # 7 f&

R B SR IF RSN B S S 3
-

I ARPT e @ ftE BE A2 7 0 J8p
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N

FAETMEE 2 AR c R RO ATt A SR NART BRE 0
Fod BP-ERATAI O D2 EP RPN G 50%:h4 ¢ X F A Feeig A

ETEAFFRALNF S SN AT A TN (L L
A F%IBE 55 B d 2o

FRHE I e E AR TP A AR SR FERT S 2L
WipH TR G ROAAIEFATISF AR RN F AR U
R EEEFCPATELBATRES Lo BT 2 ETR e
PA R REVSRRTEF LT3 2RARYT 40P
ORI Mg o
Frd AR ER B RIRICEA TG (T 2 50 AR P R
AAFRBAT LG TS e PUEATRIR SRR SR E S 2K
R FEAFE o FFeAe s REFRgEL HO R
ARFFRLpFT L AR EY A FRES LA S e g A W
T F ERB o R T RARTE PR AL E S 2
B ERPFFFT LR T A B2 AP RAE > ¢ 3T
FEOTEALE PN { BT REE R R 202 12 Y
P A > WIS R RRTA P PETF B2 g 3 .
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UC Davis § 4 %2 & W& ¢ i £ BHRE




%-2% UC Davis 2 {8 # #& 78 2% >5 (Plant Transformation Facility) » &= & 7+ &
Y S 2N AL TR E IR S R R R P Y

P2 A TRIET F

y ¢ ;‘L N =] + 3 é -7
bdients: Whole Grain Oats, Sugar Canola and/or Sunflower Oll, R \ 'H - F ﬁ 1= 3 P wX
gsalt, Brown SugarsVr kings s thln, Natural F

SovY; NTAIN PEAN oN
nveiumunmm NC., MINNEAPOLIS.MNMUSA veral Mil " PN Sl o5 A -
Bioengineered Food Ingredients Leam moro t g =M yd },%' 7}~" Z_ ;}s 47' ’F;S ’}’%1— 7T

% 'Contains Bioengineered

Food Ingredients'
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Protein Safety Assessments | .l
ssayr;rsenzport early plpehne

\dentity Weight of Evidence
HOSU

fafliy

T€“§y$"ems' S pwmsumﬁwmm‘““""'

3 : i S ] protocol Witing
e g B
— i Dose
i% DeseResponse Limit Dose )
| x::imm\, Bioassay ey Confirmation
| s l r Tt O Bioassay
L o ,
i i Safe for
—) | g Food & /
W [ =

Microbial Over —_—
Expression System ]

Bioinformatic
Analysis
(toxins, allergens)

Ien
Ce for o)
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rance In rico

Tuning glutathione content tirough multiplex gorome
tudying dehydration tolerance In r

editing for

i
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Andrew F. Roberts
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2023 & APEC B % 4 J pjiv§ 1 5 § #35(HLPDAB) € 2. 2 /& % & Jennifer
Lappin(= - ) ~ & 2 /& 4 & Dr. Dina Lida(= =)
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2023 # APEC B % 4 $ H i3 ¢ st K $#35(HLPDAB) ¢ 32 2 A W& ¢ X £ % 3

2023 & APEC B ¥ 4 = H g I ﬁ\;j‘Pp(HLPDAB)g * L @ﬂff’ g 2 ﬁﬁ]%ﬁﬁ@
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B i

it 1~ USDA #2020 # 6 * 12 p % 2 B ¥ 2 H B ikrx > R P (USDA'S
secure rule to regulate agricultural biotechnology)

it 2 USDA *+ 2023 £ 8 7 4 p { #72 B ¥4 F Bz >R P (USDA'S
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USDA’s SECURE Rule to Regulate Agricultural Biotechnology

On May 18, 2020, the U.S. Department of Agriculture
(USDA) published the final rule to revise its regulation of
certain genetically engineered (GE) plants and other
organisms (85 Federal Register 29790). USDA’s
Sustainable, Ecological, Consistent, Uniform, Responsible,
Efficient (SECURE) rule revises the regulations at Title 7,
Section 340, of the Code of Federal Regulations. Phased
implementation begins in June 2020, with full
implementation by October 1, 2021.

The Coordinated Framework

USDA’s SECURE rule is one component of the broader
federal regulation of biotechnology products (e.g., GE
plants, animals, and other organisms). The federal
government’s Coordinated Framework for Regulation of
Biotechnology (the Coordinated Framework, 51 Federal
Register 23302, June 26, 1986) outlines how USDA, the
U.S. Food and Drug Administration (FDA), and the U.S.
Environmental Protection Agency (EPA) apply existing
statutes to regulate biotechnology products (Figure 1). A
key principle of U.S. biotechnology policy is to regulate
products according to their characteristics and unique
features rather than the processes used to develop them.

Figure 1. Primary Legislative Authorities of Federal
Biotechnology Regulation

USDA FDA  EPA

Plants, Other
Organisms (e.g.
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Plant Protection Act

(7 US.C. §7701 exseq.)

Food, Animal Pesticides
Feed, Additives, (Including those
Human Drugs, incorporated into
Animal Drugs plants through
biotechnalogy)
Federal Food. Drug,

R e Federal Insecticide.
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(21 US.C. §301 et seq))

Animal Health
Protection Act
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Public Health Service (fias,ed S0 et eg)

Act

(42 US.C. §201 etseq)

Veterinary
Biologics
Virus-Serum-Toxin Act
RI1USC §I5] etseq)

Source: CRS,

Federal Regulation of Agricultural
Biotechnology

Within the broader Coordinated Framework, USDA and
EPA regulate the environmental release, transportation, and
importation of GE agricultural products, including plants
and other organisms (e.g., insects, mushrooms, microbes).
FDA regulates GE material used in food products.

Within USDA, the Animal and Plant Health Inspection
Service (APHIS) regulates new plants and other organisms
according to their plant-pest and noxious weed risk under
the Plant Protection Act (7 U.S.C. §7701 et seq.). Plant-pest

risk refers to the potential for injury, damage, or disease in
any plant or plant product resulting from introducing or
disseminating a plant pest or potential to exacerbate a plant
pest’s impact. FDA regulates agricultural products for their
safety for human and animal consumption, and EPA
regulates plant pesticides, including those incorporated
through genetic engineering. The APHIS regulations (7
C.F.R. §340) specify what organisms APHIS regulates
(most regulated articles are plants), processes to determine
whether they are regulated, and how APHIS regulates them.

USDA'’s Previous Regulations

Prior to-USDA’s SECURE rule, product developers could
seek a USDA determination of whether a new organism
met the definition of regulated article through the APHIS
Am I Regulated? process. A petition process allowed
individuals to request non-regulated status for an organism
that met the definition. In this process, APHIS assessed the
plant-pest risk of each new GE plant variety separately—
irrespective of its similarity to GE varieties that APHIS had
approved in the past. Regulated articles required either
permits for their importation, interstate transportation, or
environmental release or use of a notification process in
lieu of permits when the plant was not considered a noxious
weed and met other standards.

USDA'’s New Regulations

USDA states that the final SECURE rule is the first
“significant” revision of the APHIS regulations since their
creation in 1987. Unlike the prior rule, USDA’s SECURE
rule does not assess the risk of every new GE variety. It
applies APHIS’s current understanding of plant-pest risk to
exempt broad categories of new plants from review:

APHIS’ evaluations to date have provided evidence
that genetically engineering a plant with a plant pest
as a vector, vector agent, or donor does not result in
a GE plant that presents a plant pest risk. Further,
genetic  engineering  techniques have been
developed that do not employ plant pests ... yet may
result in organisms that do pose a plant pest risk.

Major changes relate to exemptions, regulatory status
review, and permitting, described in more detail below.

Exemption and Confirmation Process (§340.1)
USDA’s SECURE rule exempts certain categories of
modified plants (not other organisms) from the regulations
because they could otherwise have been developed through
conventional breeding. The rule identifies exemptions
based on the type of GE modification. APHIS considers
that such plants (e.g., certain genome-edited varieties) are
“unlikely to pose an increased plant pest risk compared to
conventionally bred plants.” USDA’s SECURE rule also
exempts plants with a plant-trait-mechanism of action
combination (i.e., combination of species, GE trait, and
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how the GE trait was introduced) that APHIS has
previously deregulated or determined need not be regulated.
Developers can request a written confirmation from APHIS
that a plant is not subject to the regulations. Exemptions do
not include non-plant organisms. The exemption and
confirmation process takes effect on August 17, 2020. It
replaces the prior Am I Regulated? process.

Regulatory Status Review (§340.4)

The regulatory status review (RSR) process replaces the
prior petition process. Product developers may request a
permit or an RSR for a new GE plant (not other organisms)
that APHIS has not previously evaluated and determined to
be non-regulated. Under the RSR process, APHIS evaluates
whether the plant requires additional oversight based on its
characteristics—its plant-pest risk—rather than the method
used to develop it. If APHIS determines that the plant is not
regulated, then later GE varieties using the same plant-trait-
mechanism of action combination would not be regulated.
If APHIS cannot determine that the plant does not pose a
plant-pest risk, then it would require a permit. The RSR
process is to be implemented for new GE corn, soybeans,
cotton, potatoes, tomatoes, and alfalfa beginning April 5,
2021, and for all GE plants by October 1, 2021.

Permitting (§340.5)

USDA’s SECURE regulations require a permit for the
importation, interstate movement, or environmental release
of any GE organism that may pose a plant-pest risk. These
include plants that do not meet the exemption criteria or are
determined to pose a plausible plant-pest risk through the
RSR process, and other organisms. Developers may request
a permit instead of an RSR, or they may request both. The
RSR and permitting processes replace the former rule’s
notification process. The changes take effect April 5, 2021,

Stakeholder Reactions

Initial stakeholder reaction to USDA’s final SECURE rule
has been mixed. Some exporter and consumer groups
criticized the new rule, while some producer groups
supported it. In a May 14, 2020, statement, the National
Feed and Grain Association stated that the rule “takes an
overly broad approach that does not deliver adequate
transparency and could contribute to future trade
disruptions.” On the same date, the Center for Science in
the Public Interest stated that “a majority of genetically
engineered and gene edited plants now will escape any
oversight,” and “government regulators and the public will
have no idea what products will enter the market and
whether those products appropriately qualified for an
exemption from oversight.”

Among supporters, the National Farm Bureau Federation
stated that “the revised rule will encourage innovation of
new plant breeding techniques while safeguarding our food
supply.” The National Corn Growers Association stated that
the new rule provides “a modern framework to better
address the innovations in and challenges facing modern
agriculture.”

Context for Regulatory Updates

USDA issued its SECURE rule in the midst of a broader
debate about how the federal government should manage its
roles, including those to protect consumers from risk and to
support businesses and innovation. Some stakeholders have

USDA’'s SECURE Rule to Regulate Agricultural Biotechnology

long called for updates to federal biotechnology regulations
in light of scientific advances. Genome editing, which
allows scientists to alter the characteristics of an organism
through genetic changes in a more targeted way than
previous biotechnology approaches permitted, was
developed decades after the Coordinated Framework was
designed. Some have argued that genome-edited products
should not require the same regulatory scrutiny as products
developed through less-specific techniques. Others have
argued that products of all biotechnology may present new
risks and should be strictly regulated.

The federal government revised the Coordinated
Framework in 1992 and 2017. These updates did not
involve changes to the underlying legislation and did not
change the long-standing federal policy of evaluating risks
and regulating products based on their characteristics rather
than the processes used to develop them. The 2017 update
states

It is the characteristics of the biotechnology

product, the environment into which it will be

introduced, and the application of the product that

determine its risk (or lack thereof).
Following the 2017 update, USDA addressed its position on
the regulation of genome-edited plants in a March 28, 2018,
statement, stating it did not—and did not plan to—*regulate
plants that could otherwise have been developed through
traditional breeding techniques as long as they are not plant
pests or developed using plant pests.”

The following year, the Trump Administration issued
Executive Order (E.O.) 13874, Modernizing the Regulatory
Framework for Agricultural Biotechnology Products (June
11, 2019). This E.O. called for USDA, FDA, and EPA to
coordinate in modernizing the regulatory framework for
agricultural plants and animals produced through
biotechnology. It called for the agencies to review existing
policies and regulations, identify those that could be
streamlined in accordance with the E.Q.’s policy guidance,
begin to implement such changes, and exempt low-risk
products from regulation “as appropriate.” The SECURE
rule meets this obligation for USDA. FDA and EPA have
not yet revised their agricultural GE product regulations.

Congressional Interest

Congress may be interested in how any future changes to
FDA and EPA regulation of GE plants align with the
changes introduced through USDA’s SECURE rule. As
implementation of USDA’s rule begins and potential
updates of FDA and EPA regulations are made, Congress
may consider whether the statutes underlying the
Coordinated Framework continue to provide appropriate
regulatory guidance or whether they require revision.

USDA’s rule could also raise new concerns in international
trade. Some have questioned whether certain U.S. trading
partners would accept the revised regulatory requirements
as sufficient to meet their own regulations for importing
U.S. GE products. Congress may choose to monitor U.S.
trading partner responses.

Genevieve K. Croft, Analyst in Agricultural Policy
Tadlock Cowan, Analyst in Natural Resources and Rural
Development
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USDA’s SECURE Rule to Regulate Agricultural Biotechnology

In May 2020, citing 30 years of evidence, the U.S.
Department of Agriculture (USDA) published a final rule to
revise its regulation of certain genetically engineered (GE)
plants and other organisms (85 Federal Register 29790).
USDA'’s Sustainable, Ecological, Consistent, Uniform,
Responsible, Efficient (SECURE) rule revised the
regulations at Title 7, Section 340, of the Code of Federal
Regulations and further stated that new GE technologies,
such as genome editing, do not engage with plant pests in
any way. The rule was fully implemented in October 2021.

The Coordinated Framework

The federal government’s 1986 Coordinated Framework
for Regulation of Biotechnology (Coordinated Framework)
governs how USDA, the U.S. Food and Drug
Administration (FDA), and the U.S. Environmental
Protection Agency (EPA) apply existing statutes to regulate
biotechnology products.

A key principle of the Coordinated Framework is to
regulate products according to their characteristics and
unique features rather than the processes used to develop
them (e.g., whether or not they were developed with
biotechnology). The Coordinated Framework was updated
in 1992 and 2017 to better guide the federal agencies and
summarize the statutes under which they regulate
biotechnology products.

Regulation of Agricultural Biotechnology
Within the broader Coordinated Framework, EPA regulates
plant pesticides, including those developed through genetic
engineering. FDA regulates agricultural products for their
safety for human and animal consumption. USDA’s
primary engagement with the regulation of biotechnology-
derived products has been through the Animal and Plant
Health Inspection Service’s (APHIS’s) oversight of GE
plants under the Plant Protection Act (PPA; 7 U.S.C.
§8§7701 et seq.). Under the PPA, APHIS regulates the
importation, interstate movement, and environmental
release (including field testing) of GE plants and organisms
that may pose a plant-pest risk. Plant-pest risk is the
potential for injury, damage, or disease in any plant or plant
product resulting from introducing or disseminating a plant
pest, or the potential to exacerbate a plant pest’s impact.

APHIS’s PPA regulations for GE organisms (7 C.F.R.
§340) define regulated articles (i.e., the organisms subject
to these PPA regulations; most are plants), processes to
determine whether they are regulated, and how APHIS
regulates them.

USDA'’s Previous Requirements

Prior to USDA’s SECURE rule, product developers would
seek a USDA determination of whether a new organism
met the definition of a regulated article through the APHIS
Am I Regulated? process. In this process, APHIS assessed
the plant-pest risk of each new GE plant variety

separately—irrespective of its similarity to GE varieties
approved in the past. Regulated articles required either
permits for their importation, interstate transportation,
environmental release, or the use of a notification process
when the plant was not considered a noxious weed and met
other standards. Developers could go through a separate
petition process to request nonregulated status for an
organism that met the regulated article definition.

USDA’s SECURE Rule

Unlike the prior requirements, USDA’s SECURE rule does
not assess the risk of every new GE variety and provides
changes to the exemptions, regulatory status review, and
permitting steps of the process, based on APHIS’s current
understanding of plant-pest risk (Figure 1). If exempted,
developers can request a written confirmation from APHIS
that a plant is not subject to the regulations (I). Plants that
are not exempt must undergo a regulatory status review (II),
which replaces the prior petition process. The review is
followed by a new permitting process (IIT), which replaces
the prior notification process.

Figure |. The SECURE Rule Process

I. EXEMPTIONS & Il. REGULATORY

CONFIRMATIONS STATUS REVIEW II1: PERMITTING
Request a regulatory o I
fi Reqtl:“(" th status review to | Apply fora permitif |
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exempt status aplant-pest-risk

Source: CRS.

Exemptions and Confirmations (§340.1)

USDA’s SECURE rule exempts certain categories of
engineered plants (not other organisms) from the
regulations because USDA deems that they could otherwise
have been developed through conventional breeding.
APHIS considers that such plants (e.g., certain genome-
edited varieties) are “unlikely to pose an increased plant
pest risk compared to conventionally bred plants.” USDA’s
SECURE rule also exempts plants with a plant-trait-
mechanism of action combination (i.e., a combination of
species, GE trait, and how the GE trait was introduced) that
APHIS has previously deregulated or determined need not
be regulated. Under the revised rules, developers self-
determine if their product meets the exempt status and can
request written confirmation from APHIS that a plant is not
subject to the regulations. The exemption and confirmation
process took effect in August 2020,

Regulatory Status Review (§340.4)

The regulatory status review (RSR) process replaces the
prior petition process. Product developers may request a
permit or an RSR for a new GE plant that APHIS has not
previously evaluated and determined to be nonregulated..
Under the RSR process, APHIS evaluates whether the plant
requires additional oversight based on its characteristics—
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its plant-pest risk—rather than the method used to develop
it. If APHIS determines that the plant is not regulated, then
later GE varieties using the same plant-trait-mechanism of
action combination also would not be regulated. If APHIS
cannot determine that the plant does not pose a plant-pest
risk, then it would require a permit, The RSR process took
effect for all GE plants in October 2021.

Permitting (§340.5)

USDA’s SECURE regulations require a permit for the
importation, interstate movement, or environmental release
of any GE organisms that may pose a plant-pest risk. These
include plants and other organisms that do not meet the
exemption criteria or are determined to pose a plausible
plant-pest risk through the RSR process.

Developers may request a permit instead of an RSR, or they
may request both. The RSR and permitting processes
replace the former rule’s notification process. The changes
took effect in April 2021,

Reactions to the Changes

Initial stakeholder reaction to USDA’s final SECURE rule
has been mixed. Some exporter and consumer groups have
criticized the rule, while some producer groups have
supported it.

In a May 2020 statement, the National Feed and Grain
Association stated that the rule “takes an overly broad
approach that does not deliver adequate transparency and
could contribute to future trade disruptions.” The Center for
Science in the Public Interest stated that “a majority of
genetically engineered and gene-edited plants now will
escape any oversight,” and “government regulators and the
public will have no idea what products will enter the market
and whether those products appropriately qualified for an
exemption from oversight.” Among supporters, the
National Farm Bureau Federation stated that “the revised
rule will encourage innovation of new plant breeding
techniques while safeguarding our food supply.” The
National Corn Growers Association stated that the new rule
provides “a modern framework to better address the
innovations in and challenges facing modern agriculture.”

USDA states that the revised process has helped expedite
the approval timing for new plants developed with
biotechnology to about 41 days on average from
submission, with small and medium-sized enterprises being
the main clients. Although self-determination of
exemptions provides flexibility in the approval process for
developers, some have argued that it may provide less
robust oversight of new GE and gene-edited varieties
available in the market than the previous process.

In its five-year Strategic Plan for FY2023-FY2027, APHIS
stated that one of its objectives is to ensure the safe
development of agricultural biotechnology products using a
science-based regulatory framework, including efficient
permit review for GE organisms, clear communication of
regulations to stakeholders, coordination with other
agencies, and harmonization of regulatory oversight for
biotechnology products.

Context for Regulatory Updates
USDA issued its SECURE rule amid a broader debate
about how the federal government should manage its roles

USDA’s SECURE Rule to Regulate Agricultural Biotechnology

in the biotechnology context, including those to protect
consumers from risk and support businesses and innovation.

Some stakeholders have long called for updates to federal
biotechnology regulations in light of scientific advances.
Genome editing, which allows scientists to alter the
characteristics of an organism through genetic changes in a
more targeted way than previous biotechnology approaches
permitted, was developed decades after the Coordinated
Framework was designed. Some assert that genome-edited
products should not require the same regulatory scrutiny as
products developed through less-targeted techniques.
Others have argued that all biotechnology products may
present new risks and should be strictly regulated.

In 2019, the Trump Administration issued Executive Order
(E.O.) 13874, “Modernizing the Regulatory Framework for
Agricultural Biotechnology Products” (June 2019). The
order called for USDA, FDA, and EPA to coordinate in
modernizing the regulatory framework for agricultural
plants and animals produced through biotechnology. It also
asked the agencies to review existing policies and
regulations, identify those that could be streamlined in
accordance with the E.O.’s policy guidance, begin to
implement such changes, and exempt low-risk products
from regulation “as appropriate.”

In 2022, the Biden Administration issued E.O. 14081,
“Advancing Biotechnology and Biomanufacturing
Innovation for a Sustainable, Safe, and Secure American
Bioeconomy,” ordering the three agencies to further
improve the clarity and efficiency of regulatory processes
for biotechnology products and increase coordination and
communication between federal regulatory agencies. FDA
encourages developers of all new plant varieties to request
premarket food safety consultations with the agency, which
involves a discussion of the safety protocols and regulatory
issues before the food is distributed in the market

In response to E.O. 14081, in May 2023, EPA announced
changes to its regulations concerning genetically engineered
plant-incorporated protectants (PIPs). These changes
exempt certain PIPs from registration and tolerance
requirements while implementing a notification process for
transparency. EPA intends to consider additional
exemptions and expand the list of categories not requiring
EPA confirmation as biotechnology progresses. EPA’s rule
(88 C.F.R. §§34756 et seq.) went into effect in July 2023.

Congressional Interest

Congress may be interested in monitoring how USDA’s
revised regulatory requirements have affected the
development and commercialization of GE and genome-
edited products. Beyond that, Congress may consider
monitoring how USDA, FDA, and EPA are assessing the
effectiveness of the revised regulations, as underlined by
the self-determination aspect of the exemption status of new
GE and genome-edited products. Further, Congress may
also oversee how well the three agencies are working
together to harmonize the regulation of biotechnology
products moving forward.

Eleni G. Bickell, Analyst in Agricultural Policy
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2.. Overview ‘*

This one-day symposium shared new developments in agricultural biotechnologies and emphasized the role of youth
in innovation. Through panel discussions, lightning talks, and a poster session, early career researchers presented on
or learned of the impacts of policies on their work, empowering them as advocates for the development of trade- facil-
itating, science-based policies on agricultural biotechnology. In addition to highlighting early career researchers and
start-ups from APEC member economies, this symposium provided an opportunity for researchers working in the field
of agricultural biotechnology in the Asia Pacific region to exchange ideas. Industry representatives delivered presenta-
tions on enabling policy environments, current research and development, and career opportunities. As one of the activ-
ities on the margins of the High Level Policy Dialogue on Agricultural Biotechnology (HLPDAB) plenary, the symposium
contributed to strengthening sustained information sharing related to agricultural biotechnologies between APEC
member economies through highlighting innovations in the field.

T Keynote Speaker

Lawrence Kent
Bill & Melinda Gates Foundation

For the past 16 years, Lawrence Kent has been serving as a Senior Program Officer on the
Agricultural Development team at the Bill & Melinda Gates Foundation. He is based in Seattle
but travels frequently to Africa and Asia to support grantees implementing programs to develop
seed systems, build regulatory capacities, and test, deregulate, and deploy new crop varieties
enhanced through both biotechnology and conventional breeding. Lawrence currently manages
grants advancing transgenic disease-resistant cassava, insect-resistant cowpea, nutritionally

enhanced rice, and drought-tolerant and insect-resistant maize hybrids. He also manages support for the HarvestPlus
program, which has reached over 20 million farm families with seeds of crops bred to include elevated levels of iron,
zinc, and pro-Vitamin A.

Prior to joining the Gates Foundation, Lawrence served as director of international programs at the Danforth Plant
Science Center in St. Louis, Missouri (2002-2007), where he developed and supported programs leveraging biotech-
nology to produce nutritionally enhanced and virus-resistant cassava and disease-resistant sweetpotato with African
partner institutions. He also led capacity-building programs on biosafety.

From 1990 until 2006, Lawrence worked on agricultural development and policy reform programs in Africa and Asia
funded by USAID, the World Bank, UNDP, and the Asian Development Bank. He lived and worked for four years in
Egypt, two years in Chad, one year in Burkina Faso, one year in Bulgaria, and conducted short-term consultancies in 25
countries, mainly in Africa.

An economist by training, Lawrence earned his master’s degree at Princeton University in New Jersey after two years
working as a Peace Corps Volunteer in West Africa (1985-87).
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Time

9:00 am

9:05am

9:15am

Agenda

Presentation/Activity

Welcome and Introduction to the Symposium

Opening Remarks

Speaker/Facilitator

Dr. Jennifer Rowland

Science Advisor

New Technologies & Production Methods Division
Foreign Agricultural Service

U.S. Department of Agriculture

The United States of America

Ms. Sanah Baig

Deputy Under Secretary for
Research, Education, and Economics
U.S. Department of Agriculture

The United States of America

Session 1 - Research and Innovation Lightning Presentations

8 Lightning Talks

Invited early career researchers will each give a 4-minute presentation to highlight their research
and encourage further interaction during the poster session.

Moderator: Dr. Bhavneet Bajaj, Manager - Scientific Programs, Agriculture & Food Systems Institute,

The United States of America
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11:00 am
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Induction of Resistance to Sugarcane
Mosaic Virus by RNA Interference Targeting
Viral Coat Protein in Sugarcane

Use of Genetic Engineering to Develop

Resistance to Biotic Stress in Plants

CRISPR Tools-Mediated Pepper Genome Editing

Offspring Production of a SRY-knock in Bull
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11:40 am

12:40 pm

1:50 pm

Presentation/Activity

RNAi-Mediated Protection Against
Cucumber Mosaic Virus (CMV) in
Rockmelon (Cucumis melo L.)

Biofortification of Rice Grains Through
Genome Editing: Addressing Zinc Deficiency
in Asia-Pacific Region

Microbial-Based Technology as an Alternative

to Address Overflow of Agricultural Residues:
Production of Vanillin from Lignin Derivatives Using
the Recombinant Cell

Improving Pennycress Seed Size and
Glucosinolate Domestication Traits

Improved Bacterial Leaf Blight Disease
Resistance in Major Elite TBR225 Rice Cultivar
Using CRISPR/Cas9 System

Poster Session

Speaker/Facilitator

Ms. Dharane Kethiravan
Graduate Student Researcher
University of Malaya

Malaysia

Mr. Erwin Arcillas

Assistant Scientist

International Rice Research Institute
The Republic of the Philippines

Dr. Panaya Kotchaplai

Researcher

Institute of Biotechnology & Genetic Engineering
Chulalongkorn University

Thailand

Ms. Liza Gautam

Research Scholar

Illinois State University

The United States of America

Dr. Nguyen Duy Phuong

Head of Molecular Pathology Department
Agricultural Genetics Institute

Viet Nam

Early career researchers will present at a poster session, during which symposium participants can

further engage with them about their research.
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3:20 pm

4:20 pm
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4:45 pm
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Panel Discussion 2: Encouraging an Enabling
Environment for Agricultural Biotechnology
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University of Saskatchewan, Canada
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The Republic of Korea
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Meet and Greet with Early Career Researchers
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Symposium Ends for All
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Engineering Nitrogen-Fixing Plants: Reducing the Need for Nitrogen Fertilizer

Dr. Christina Gregg, Research Scientist, Commonwealth Scientific and Industrial Research
Organisation, Australia

Currently, the nitrogen requirements of most crops are met by supplying synthetic nitrogen fertilizer. While nitrogen
fertilizer is critical to agriculture and has been the main driver of the world’s population expansion in the last century, it
also comes with great economic and ecological costs. Here, we show our progress towards engineering plants that can
fix nitrogen to reduce the need for nitrogen fertilizer.

About the Presenter

Christina Gregg is a biochemist and currently works on engineering plants with nitrogen
fixation capabilities. She studied Chemistry at the University of Erlangen-Nuremberg,
Germany, and completed her Ph.D. at the Humboldt-University of Berlin, where she worked :
on the biosynthesis pathway of enzymes containing metal clusters. Christina Gregg joined

the Commonwealth Scientific and Industrial Research Organisation (CSIRO, Australia) as a
Postdoctoral Fellow in 2017 and is now a Team Leader. She works on engineering plants that

can fix their own nitrogen by directly transferring genes of nitrogenase, the enzyme that catalyzes
biological nitrogen fixation, into plants. At CSIRO, Christina established an anaerobic biochemistry
facility, and is currently focusing on assessing the function of individual nitrogenase components in order to build the
complete nitrogenase biosynthetic pathway.

Implementation of CRISPR-Based Gene-Editing Tools in Brassica napus Canola
Mr. Neil Hickerson, Graduate Student Researcher, University of Calgary, Canada

Nearly 30 million tonnes of canola oil are produced globally each year, making canola among the top oil-seed crops
worldwide. Canola has primarily been grown for its high-quality cooking oil. However, additional uses include industrial
oil products for lubricants, adhesives, and biodiesel production, as well as a high-protein seed meal for plant-based
protein products and animal feed stocks. Canola seeds feature a low-impurity oil with very low saturated fat content
and high oleic acid (omega-9 fatty acid), which have been shown to improve cardiovascular health and contribute to its
relatively high smoke point. Genetic transformation techniques have beenin place for canola species since the mid-1990’s
and have been used to successfully create genetically modified (GM) canola varieties readily grown in North America.
Targeted genome engineering via CRISPR-Cas systems provides a highly selective approach for molecular breeding of
canolavarieties and could potentially result in relaxed regulation of novel varieties compared to GM technologies among
global trading partners. Owing to its unique genetic makeup, well-annotated genome, and genetic similarity to the
model plant Arabidopsis thaliana, Brassica napus has been selected for extensive study and manipulation by gene-ed-
iting. We have been successful in theimplementation of CRISPR-Cas9 gene editing systems via Agrobacterium-mediated
genetic transformation of B. napus followed by subsequent segregation of transgenic material, resulting in stable, trans-
gene-free, gene-edited plants. Gene knockouts have been the most reliable approach to achieving desired phenotypes
by gene-editing, but additional variants and enzyme fusions also make it possible to achieve modified genes previously
identified by chemical mutagen screens. Our work focuses on the manipulation of key regulatory pathways governing
plantyield (e.g., stem architecture and reproductive potential) in order to maximize canola yield and improve breeding
technologies. Continued expansion of the CRISPR-Cas9 toolset will allow for further optimizations to in planta editing
efficiency and have made accessible nearly all annotated genes of the Brassica napus genome.
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About the Presenter

Neil began his graduate studiesin 2017, passing his Ph.D. candidacy exam in March 2020. This was
immediately followed by a guest lecture series on CRISPR-Cas9 topics in plant biotechnology.
His graduate research focused on the hormonal and post-translational regulation of seedling
development, and he became involved in the design and implementation of the CRISPR-Cas9
system in the Samuel Lab for Arabidopsis thaliana, Cicer arietinum (chickpea), Pisum sativum
(pea), Glycine max (soybean), and Brassica napus (canola) for the targeted mutation of various
genes. This involves careful analysis of genomic DNA, gene expression, and precise selection of
potential target positions within the gene of interest to reduce the risk of off-target effects and enable

proper Cas9 function. Neil has expanded this work and applied it to several research projects within the Samuel Lab,
with the goal of uncovering mechanisms for agricultural trait improvement focused on optimizing crop yield.

Tuning GSH Content by Multiplex Genome Editing Affects Drought Tolerance in Rice
Dr. Chin-Yu Wu, Postdoctoral Research Fellow, National Taiwan University, Chinese Taipei

Glutathione (GSH), a tripeptide, is involved in many physiological processes and plays a role in the response to stresses
in plants. In addition to acting as a non-enzymatic antioxidant, GSH modulates physiological functions through
S-glutathionylation or redox change in plant cells. Water stress is a major negative factor in agricultural production. Our
recent study showed that exogenous GSH reduces dehydration tolerance in rice. To further investigate the role of GSH in
dehydration tolerance, we studied the T-DNA insertion mutant of the key GSH synthesis gene, OsGSH1-1. Unfortunately,
the loss of GSH1 caused a lethal phenotype. To obtain rice plants with varying levels of GSH, we performed multiplex
genome editing on the promoter of the OsGSH1-1. Additionally, we generated rice plants with elevated GSH levels using
an estrogen-inducible system. The genome-edited lines exhibited a decrease in GSH content by 27% - 49% compared
to the WT, while GSH was increased by 20% in the estrogen-inducible line. The attenuation of GSH content resulted in
a dehydration-tolerant phenotype compared to the WT. Conversely, elevated GSH increased sensitivity to dehydration
stress in rice. These results demonstrate that GSH could act as a negative regulator for dehydration tolerance in rice.

About the Presenter

Chin-Yu Wu is a dedicated postdoctoral fellow in the field of crop functional genomics at
National Taiwan University. His primary research revolves around the intricate interplay
between two essential plant compounds, glutathione and abscisic acid (ABA), with a specific
focus on rice. Chin-Yu’s work delves into the fascinating realm of seed germination and the
plant’s response to dehydration stress. By investigating the interaction of glutathione and ABA

in these processes, he aims to unlock crucial insights into the molecular mechanisms governing
plant growth and adaptation to environmental challenges. With a passion for scientific discovery
and a commitment to sustainable agriculture, Chin-Yu’s research has the potential to pave the way

for innovative strategies to enhance crop productivity and resilience in the face of changing climatic conditions. As a
promising young scientist, Chin-Yu Wu’s contributions to the field of crop functional genomics hold great promise for
the future of agriculture and food security.

Developing the Fruits for the Future: Precision Breeding in Fruit Crops
Dr. Bernardo Pollak, Chief Executive Officer, Meristem, Chile

Meristem is a biotech startup that aims for the future. Our approach involves integrating innovative in vitro culture
techniques, gene editing, and regeneration to develop a streamlined workflow for trait improvement in elite fruit
cultivars. The experiment design for our In vitro Organogenesis Pipeline Platform involves strategies for experimentation
and process optimization that allow testing a wide range of conditions with just two or three variables, facilitating the
formulation of culture media. The use of this approach allows limiting the number of experiments and at the same time,
obtaining enough data to carry out statistically powerful analyses. The culture media are prepared according to the
experimental design, considering the tissue that we want to finally obtain-callus, shoots, or roots. Different organs are
propagated in vitro (e.g., stem, leaves, roots), and they are used as a starting material for our transformation platform.
The responses of each tissue are analyzed based on a wide range of variables, allowing us to determine the best in vitro
condition for each desired process.
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About the Presenter

Dr. Bernardo Pollak graduated in Biochemistry from the Pontifical Catholic University of Chile
and earned a Ph.D. in Plant Sciences from the University of Cambridge, specializing in Plant
Synthetic Biology. Subsequently, he conducted postdoctoral research at the J. Craig Venter :
Institute in La Jolla, California, where through a Moore Foundation grant, he developed
foundational tools for diatom genetic engineering. He returned to Chile with the aim of devel-
oping technology in the fruit industry, and he founded Meristem, a biotech startup focused on
developing novel fruit varieties using gene editing, in 2020.

Induction of Resistance to Sugarcane Mosaic Virus by RNA Interference Targeting Viral
Coat Protein in Sugarcane
Dr. Rikno Harmoko, Research Scientist, National Research and Innovation Agency, Indonesia

RNAinterference (RNAi) inhibits gene expressionthrough RNA-mediated sequence-specificinteractionsandis considered
an effective approach to control viral infection in plants. In this study, the SCMVCp gene encoding the coat protein
(CP) was inserted into the pGreen0179 plasmid in both sense and antisense orientations. The 35SCaMV and ZmUbi
promoters were selected to drive the transcription of the RNAi constructs, called HpSCMVCp-CaMV and HpSCMVCp-Ubi,
respectively. Transgenic sugarcane expressing these constructs was generated through Agrobacterium-mediated trans-
formation. Southern blotting revealed a single stable insertion of the DNA target in the genome of transgenic sugarcane
lines. After artificial virus infection, lines that developed mosaic symptoms were classified as susceptible, whereas
those that remained green without symptoms were classified as resistant at 42 days post-inoculation. Immunoblotting
revealed CP expression at 37 kDa in susceptible and non-transgenic sugarcane, but notin resistant lines. RT-PCR analysis
confirmed viral Cp and Nib gene expression in susceptible lines and their absence in resistant lines. We concluded that
RNAi is effective for inducing resistance against SCMV and that the Ubi promoter is an effective promoter for producing
transgenic sugarcane.

About the Presenter ettt ..

Rikno Harmoko is a Researcher in the Research Center for Genetic Engineering, National
Research and Innovation Agency, Indonesia. Previously, he was a researcher at the Indonesian
Institute of Sciences (LIPI) for two years. He holds a bachelor’s in agronomy from Jember
University, Indonesia. Harmoko completed his master’s and Ph.D. at Gyeongsang National
University, Republic of Korea, where he also did the post-doctoral program for two years. - |
He is very interested in molecular biology/biotechnology and has actively collaborated with 4
researchers in plant science, particularly in plant stress response, plant hormone signaling, and
glycobiology. Focusing his research on monocot crops, Dr. Harmoko develops sugarcane resistant

to mosaic disease using molecular biology approaches such as RNA interference and genome editing. In rice, he inves-
tigates the contribution of the N-glycan structure of the protein to plant growth, phytohormone regulation, and stress
response. Dr. Harmoko has published his research in several reputable journals in plant science.

Use of Genetic Engineering to Develop Resistance to Biotic Stress in Plants

Dr. Tetsuya Yoshida, Researcher, Crop Disease Research Group, Institute of Agrobiological Sciences,
NARO, Japan

Crop production equivalent to feeding 800 million people is lost due to crop diseases. Disease resistance breeding is
a powerful strategy for controlling plant diseases. Disease resistance can be developed by genetic engineering, such
as gene editing. Knocking out a host factor involved in plant-pathogen interaction by conventional plant gene editing
technology can confer disease resistance. However, this has some bottlenecks. For example, it is time- and labor-in-
tensive, removing transgene by segregation is required, and the expression level of gene-editing components is not
always high. Plant gene editing using virus vector is advantageous because it can be simple and easy, bypassing the use
of transgene and have high expression level of gene editing components.
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About the Presenter

Dr. Yoshida is a researcher at the Crop Disease Research Group, Division of Plant Molecular
Regulation Research, Institute of Agrobiological Sciences at the National Agriculture and
Food Research Organization (NARO) in Japan. He received his bachelor’s degree and Ph.D. in
agriculture from the University of Tokyo in 2013 and 2019, respectively. His research focuses _ :
on the interactions between plants and viruses and the development of strategies to control . \.‘Ef
plant viruses. He has studied the molecular mechanisms underlying the replication of plant 1@ k‘
positive-sense RNA viruses, including viruses that cause significant crop loss, and the functions A iy

of host proteins that affect viral accumulation. He is also currently working on the development of
plant gene editing technologies using virus vectors.

CRISPR Tools-Mediated Pepper Genome Editing
Dr. Hyeran Kim, Assistant Professor, Kangwon University, The Republic of Korea

Targeted crop improvement is critical for achieving global food security and improving human nutrition. Traditional
breeding programs and modern molecular breeding techniques haveincreased crop yield and quality. However, conven-
tional plant breeding procedures have been time and resource constrained. A newly improved crop takes a long time
to reach the market, and genetic sources from wild species are not always available for crops of interest. CRISPR-Cas9,
a distinguished tool in the field of genome editing, has gained prominence due to its remarkable speed, simplicity, and
cost-effectiveness, surpassing previous methods like zinc finger nuclease (ZFN) and transcription activator-like effector
nuclease (TALEN). The utilization of CRISPR tools has significantly accelerated fundamental and applied crop science
research. Several genome-edited (GE) products, such as high oleic soybean, powdery mildew-resistant wheat, and
brown-free mushrooms, have reached the global market, indicating their readiness for commercialization. We explored
DNA-free genome editing techniques utilizing CRISPR-Cas9 ribonucleoprotein (RNP) and CRISPR-Cpfl RNP for precise
crop editing in Brassicaceae, Solanaceae, soybean, and other plant species. Despite the availability of cutting-edge
genome editing tools for crops, the commercialization of precise editing applications in recalcitrant species for plant
regeneration remains a challenge. Here, we present significant achievements, limitations, and recent advancements in
the molecular breeding of pepper through precise genome editing.

About the Presenter

Hyeran Kim obtained a Ph.D. at the POSTECH in the Republic of Korea in 2007 and did a Postdoc .+
at the MPIPZ in Cologne for four and half years. Her earlier work involved plant cellular protein :
trafficking and plant-microbe (fungal) interactions for seven years. She joined the Institute
for Basic Science (IBS) to study Plant Genome Editing in 2014. Since September 2017, as an
associate professor, she started her own group for various research interests; vesicle trafficking,
environmental stresses, plant genome editing, and crop improvement. Recently, her group has
been focusing on pepper genome editing.

Analysis of XX, SRY Positive Offspring of a SRY-knock in Bull

Dr. Alba Ledesma, Post-Doctoral Researcher, University of California-Davis,
The United States of America

In mammals, the sex-determining region of the Y chromosome (SRY) expresses a protein in early embryogenesis that
initiates male sexual differentiation and inhibits formation of the female gonad. Previously, a targeted knock-in of
SRY:GFP into the safe-harbor H11 locus of chromosome 17 was accomplished using CRISPR-Cas9 genome editing in
bovine zygotes to produce a XY bull calf, Cosmo (Fig. 1A). Sequencing revealed a compound heterozygote biallelic edit
at the target location on chromosome 17, comprised of a complex 38 kb knock-in allele with seven concatenated copies
of the SRY:GFP template and a single copy of the donor plasmid backbone on one chromosome (Fig. 1C), and a random
26 base pairinsertion on the other (Owen et al., 2021). It was predicted that the offspring of this SRY knock-in bull would
be 75% male (50% XY males, and 25% XX infertile phenotypic male individuals), and 25% fertile XX females (Fig. 2).
Additionally, 50 % of blastocysts resulting from fertilization with Cosmo’s semen would be expected to exhibit green
fluorescence due to the inheritance of SRY:GFP on CHR17. The objective of this experiment was to test the hypothesis
that inheritance of SRY on chromosome 17 by the offspring of Cosmo would result in XX infertile individuals with a male
phenotype.
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About the Presenter

Alba Ledesma is a postdoctoral researcher at the Laboratory of Alison Van Eenennaam at the
University of California, Davis. Currently, she is investigating the application of stem cell
technologies and genome editing in mammals. She obtained her D.V.M. from Central Buenos
Aires University, an M.S. in Animal Science, and a Ph.D. in Agronomy Science from Mar del
Plata National University Argentina, where she specialized in gametes collection, evaluation,
cryopreservation, and embryo production. She received the Next Gen Leadership Award for
Advances in Genome Biology and Technology in 2022. Dr. Ledesma’s interests are aimed at the
application of technology to increase livestock productivity and the promotion of activities for scien-
tific awareness. In 2022, she organized the “Inspiring Women and Femmes in STEM Symposium.”

Developing Recombinant Wheat Cultivars with Drought Tolerance Traits
Dr. Xiaoqging Li, Commonwealth Scientific and Industrial Research Organisation, Australia

Drought is a major constraint for agricultural production around the world, and with climate change, the severity
of drought and its frequency will increase in many regions. Studies have shown that more than 40% of inter-annual
wheat production variability is mainly due to heat waves and drought conditions throughout the world. Under drought,
roots are the first organ exposed to the drying soil and the origin of the signals that coordinate the plant’s response.
Optimization of the root system is critical for developing crops that are better adapted to a drying climate. In this work,
we used recombinant inbred lines (RILs) generated from two parental lines with contrasting root traits to phenotype for
various root and shoot traits and to identify quantitative trait loci (QTLs) for key root traits. The results from this work
provide opportunities to breed cultivars for particular environments, such as those susceptible to drought.

About the Presenter Legttit T, .

Dr. Xiaoging Liis an early career researcher. Her research experience ranges from plant molecular -
biology to plant physiology and morphology. She started herresearch career at China Agriculture
University (CAU, China), where she studied the formation of cluster root in white lupin. Xiaoqging :
pursued her Ph.D. at Lancaster University in the United Kingdom to investigate plant root *
development and hormone signaling during soil drying. Her postdoctoral project in CSIRO .,
Agriculture and Food (2016-2020) aimed to boost crop yields by delivering energy-efficient roots
through phenotypingin the major crop, wheat. Xiaoging then joined the Cotton Fibre Quality Team
in CSIRO as a Research Scientist to develop novel cotton fibres through genetic engineering. Xiaoqging

is now developing various capabilities, including gene editing technologies to support the Cotton Breeding Program,
while also leading the development of Traceable Cotton Fibres. She received the Science and Innovation Awards for
Young People in Agriculture, Fisheries, and Forestry in 2022.

Tastier Pea Protein Through CRISPR/Cas9 Gene-Editing
Dr. Connor Hodgins, Researcher, University of Calgary, Canada

Pea protein is a vital component of sustainable agriculture systems. The problem is that saponins cause bitter off-flavors
in peas. Mutation of BAS can prevent their biosynthesis in peas. In our research, gRNAs 2, 3, and 4 were selected based on
in vitro testing. The CaMV35S and AtU6-26 promoter were tested for gRNA expression. A multi-gRNA expression system
was optimized in pea hairy roots, and two homozygous mutant lines were identified with a >99% reduction in saponin.

About the Presenter ettt ..

Dr.Connor Hodgins s currently a post-doctoral fellow working on a collaborative project between
the University of Calgary and a start-up company, AgGene. His Ph.D. training utilized CRISPR/ -
Cas9 gene-editing to study the biosynthesis of specialized chemicals in lettuce and peas. Of
particular interest to his current position was his development of novel traits in peas related to -
improved flavor. This was accomplished through the editing of a biosynthetic pathway in peas, .
which produced chemicals called saponins. Saponins are purified with pea protein and give it ‘
bitter and astringent off-flavors. The trait he developed in peas prevents them from producing .
saponins, thereby improving the flavor of the pea’s protein. The skills he developed that allowed him

to improve pea flavor are useful for almost any trait. His work at AgGene is based around utilizing these same skills to
further develop improved pea varieties.
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Development of Allergenicity and Toxicity Assessment Methods for Evaluating
Transgenic Sugarcane
Dr. Widhi Dyah Sawitri, Assistant Professor, Gadjah Mada University, Indonesia

Sugarcane is considered an industrial crop that produces sugar. The number of transgenic sugarcane on the market is
currently increasing. Therefore, investigation of the potential allergens and toxins in transgenic sugarcane is necessary
since there is less information regarding food safety for human consumption. Bioinformatics and experimental
analysis were used for the validation of the allergenic potential of transgenic sugarcane, such as analysis of amino
acid sequences using the AllergenOnline software; in vitro assessment method using heat stability, simulated gastric
fluid (SGF), simulated intestine fluid (SIF); and in vivo assessment method using ELISA analysis for IgE measurement in
rats. An acute oral toxicity assay was performed by oral gavage of transgenic sugarcane juice in mice. In this study, we
propose the development of a method for allergenicity and toxicity assessment in transgenic sugarcane.

About the Presenter

Dr. Widhi Dyah Sawitri is an Assistant Professor of Plant Genetic Engineering at the Department
of Agronomy, Faculty of Agriculture, Universitas Gadjah Mada (UGM), Indonesia. Her research
interests focus on agricultural biotechnology and the biochemical study of enzymes in plants,
particularly sucrose phosphate synthase from C4 plants. Previously, she worked at the Center
for Development of Advanced Science and Technology (CDAST), University of Jember for three
years (2016-2019). At that time, she was involved in the development of genetically engineered =~ "
sugarcane through overexpression of sucrose phosphate synthase and coat protein of sugarcane
mosaic virus. In addition, her work on protein engineering through site-directed mutagenesis
technique is undergoing research to support functional studies of certain enzymes.

RNAi-Mediated Protection Against Cucumber Mosaic Virus (CMV) in
Rockmelon (Cucumis melo L.)
Ms. Dharane Kethiravan, Graduate Student Researcher, University of Malaya, Malaysia

Rockmelon is an important tropical fruit with a wide range of health benefits and high nutritional value. However,
Cucumber Mosaic Virus (CMV), an aphid-transmitted virus, causes severe damage to its production. The existing control
strategy to control viral infection using chemical insecticides are minimally effective and causes deleterious effects on
the environment and human health. RNAi is a powerful biotechnological tool that can be used to combat viral infection
in plants. RNAI can be triggered in plants by inserting dsRNA of viral genes into the plant genome or by exogenously
applying dsRNA on the surface of the plants. In the current study, the protective effect using dsRNA of viral genes by
exogenous application was tested in rockmelon. The effectiveness of RNAi protection was measured by the disease
severity index (DSI) and compound enzyme-linked immunosorbent assay (Compound ELISA). Based on the DSI and
ELISA, rockmelon treated with dsRNA to trigger RNAI in rockmelon showed a reduction in viral symptoms (4.31-fold
lower) and titer (4.91-fold lower) compared to rockmelon plants that were not treated with dsRNA. These results
indicate that exogenous treatment of dsRNA is an interesting approach as a biopesticide to combat the spread of CMV in
rockmelon crops safely and effectively.

About the Presenter

Dharane Kethiravan graduated with a Bachelor of Science in Biology from the University of
Malaysia Terengganu. She received an award for being the best student academically during

her degree. With her knowledge and passion in biological sciences, she is pursuing a Ph.D.

She is currently a Ph.D. candidate at CEBAR, University of Malaya, Malaysia. Her Ph.D. project

is on protecting crops by using RNAi, a powerful biotechnology tool that can knockdown

viral proteins to protect plants against virus infection. Her passion and interest is to make a
meaningful contribution to addressing the global food demand while mitigating environmental
risks.
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Biofortification of Rice Grains Through Genome Editing: Addressing Zinc Deficiency in
Asia-Pacific Region
Mr. Erwin Arcillas, Assistant Scientist, International Rice Research Institute, The Republic of the Philippines

Zinc deficiency has a high prevalence in the Asia-Pacific region, with the indicator of stunting in children under 5yo
recorded at 77.2 million in 2018 (FAO, UNICEF, WFP, and WHO 2019). Diversification of diet, supplementation, and
commercial food fortification are practiced but are inaccessible to marginalized populations. Traditional biofortification
through breeding is limited by gene pool restrictions and linkage drag. Genome-editing using Site-directed Nucleases
(SDN) is employed to exploit the rice nicotianamine synthase 2 (OsNAS2) gene, which encodes an enzyme responsible
for synthesizing the zinc chelator nicotianamine. Promoter modification (SDN-1), promoter replacement (SDN-2), and
targeted insertion (SDN-3) using CRISPR-Cas9, and TALENSs are performed. Zinc concentrations in seeds of edited and
non-edited plants are measured.

About the Presenter

Erwin Arcillas is a molecular plant biologist with a passion for translational crop research. He
received his B.Sc. in Agriculture and M.Sc. in Genetics from the University of the Philippines
Los Bafios. His research focus is on the development of new rice varieties using plant biotech- :
nology, with a particular interest in varieties that are more nutritious to alleviate micronu-
trient deficiencies. In addition to his research, Erwin is also passionate about graphic design.

He enjoys designing posters and slide decks, as well as creating illustrations for book chapters,
journal articles, and review articles. He believes that graphic design can help people understand
complex scientific concepts in a clear and engaging manner.

Microbial-Based Technology: Their Roles in Sustainable Agriculture
Dr. Panaya Kotchaplai, Chulalongkorn University, Thailand

Microorganisms play many important roles in promoting sustainable agriculture. For example, plant growth-promoting
microorganisms can enhance plant tolerance to stresses, ultimately increasing crop yield and quality. Certain microor-
ganisms can produce allelochemicals, which reduce the need for agricultural chemicals and promote environmentally
friendly practices. Some microorganisms aid in the degradation of contaminants and the restoration of degraded land,
contributing to environmental conservation. One issue resulting from the increasing agro-industrial activities is the
accumulation of lignocellulosic by-products and waste, which can have negative environmental consequences if not
managed properly. To address this concern, researchers are exploring the biovalorization of lignocellulosic biomass.
Lignin,a complexstructure comprising heterogeneous aromatic compound, has been proposed as a renewable aromatic
source for valuable compound production. Our study focused on the conversion of ferulic acid, an abundant lignin
derivative, to vanillin, a highly demanded compound in the food and fragrance industries. In well-studied strains such
as Pseudomonas, Amycolatopsis and Streptomyces, ferulic acid is typically converted to vanillin via the CoA-dependent
pathway. However, in certain Bacillus and yeast strains, phenolic acid decarboxylase (encoded by pad(C) catalyzes the
rapid conversion of ferulic acid to 4-vinylguaicol, a highly toxic compound. Interestingly, the decreasing 4-vinylguaiacol
was found to be concurrent with the increasing amount of vanillin. We then explored Bacillus enzymes involved in
vanillin production and found that CYP102A2, a Bacillus cytochrome P450, may be a potential enzyme. However, devel-
oping PadC-CYP102A cascade proved challenging due to low vanillin yield and cell stress caused by cytochrome P450
overexpression. Recently, aromatic dioxygenase (Ado) has been reported for its ability to catalyze the coenzyme-free
oxidation of 4-vinylguaiacol to vanillin. Resting cells of Escherichia coli BL21(DE3) overexpressing Bacillus PadC and
codon-optimized Ado demonstrated rapid conversion of ferulic acid to vanillin. This CoA-independent enzyme cascade
presents an efficient biocatalyst for vanillin production and holds potential for further development as a cell-free system,
making it a promising approach for lignin biovalorization

About the Presenter

Panaya Kotchaplai got a B.Sc. in Biochemistry and a Ph.D. in Environmental Management
from Chulalongkorn University, Thailand. During her Ph.D., she focused on how bacteria
respond and adapt to stressors, and how these adaptive changes affect their phenotypes
and activity. Following her Ph.D., she took on a role as an industrial postdoctoral researcher
at the Department of Biochemistry, Faculty of Science, Chulalongkorn University, where she
developed aninterestin the biovalorization of agro-industrial waste and byproducts. She focused
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on the development of a microbial biocatalyst for bioproduction of vanillin from lignin derivative(s). Currently, she is
a researcher at the Institute of Biotechnology and Genetic Engineering, Chulalongkorn University, where she primarily
focuses on harnessing microbial-based technology to promote a sustainable future. Her work involves developing
biocatalysts to valorize agro-industrial residues, providing an alternative approach to agricultural waste management.
Additionally, she also focuses on bioremediation and the restoration of degraded land.

Pennycress (Thlaspi arvense) Seed Size Mutants Affect Oil Accumulation Differently
Ms. Liza Gautam, Research Scholar, Illinois State University, The United States of America

Domesticated pennycress varieties (CoverCress™) have been developed having reduced seed coat fiber content, low
erucic acid seed oil content, and which produce over 1,500 pounds of seed per acre, yielding 65 gallons of oil and 1,200
pounds of meal per acre. To improve this oilseed cash cover crop further, we are exploring ways to increase seed size and
oil content. Three genes in which we have generated mutations are DA1, DAI-RELATED (DAR1), and UBIQUITIN PROTEIN
LIGASE3 (UPL3). In Arabidopsis, DAI and the functional homologue, DAR1, encode ubiquitin receptors thought to set
final seed and organ size by restricting the period of cell proliferation in the seed integuments. UPL3 was shown in
Arabidopsis to mediate proteasomal degradation of, among other targets, the transcription factor LEC2. LEC2 is known
to activate expression of seed maturation and seed lipid accumulation genes. We found that pennycress daldarl double
mutants produced seeds that were 44 percent larger and 50 percent heavier than wild type; upl3 mutant seeds were 17
percent larger and 16 percent heavier than wild type. Surprisingly, pennycress upl3 mutant seeds had less oil per seed
than wild type, even though the upl3 mutant seeds were 17 percent larger. By contrast, daldarl double mutant seeds
had nearly 41 percent more oil per seed. Our results indicate that mutations in DAI and DARI may be attractive targets
for increasing seed size in conjunction with increasing seed oil content in domesticated pennycress and other Brassica
oilseed crops.

About the Presenter

Liza Gautam is a Ph.D. candidate from Kathmandu, Nepal. Currently, she is working at Prof. John
C. Sedbrook’s laboratory in the Department of Biological Science at Illinois State University
(ISU). She completed her Bachelor of Technology in Biotechnology from Kathmandu University :
(KU), Nepal, and her Master of Science in Biotechnology from the Norwegian University of
Science and Technology (NTNU), Norway. After completing her master’s degree, she worked as

an Assistant Research Fellow in the Nepal Academy of Science and Technology (NAST), a leading
research station and governmental organization in Nepal. As a molecular geneticist, Ms. Gautam

is currently working on domesticating an oilseed cash cover crop-Pennycress (Thlaspi arvense L.).
Her primary focus is implementing CRISPR-Cas9 genome editing technology to target multiple genes at different loci to
increase seed size, reduce glucosinolate content, and increase drought tolerance in pennycress, and she would like to
pursue a career in research and development.

Improved Bacterial Leaf Blight Disease Resistance in Major Elite TBR225 Rice Cultivar
Using CRISPR/Cas9 System

Dr. Nguyen Duy Phuong, Head of Molecular Pathology Department, Agricultural Genetics Institute,
Viet Nam

Bacterial leaf blight disease (BLB) caused by Xanthomonas oryzae pv. oryzae (Xoo) is a significant rice disease in Viet Nam.
Most Vietnamese commercial rice varieties, including TBR225, are susceptible to BLB. The virulence of Xoo depends on
the transcriptional activation of specific host disease-susceptibility (S) genes by transcription activator-like effectors
(TALEs). TALEs bind to specific host nuclear gene promoter sequences termed Effector-Binding Elements (EBEs) and
induce target gene expression to benefit the pathogen. Three S genes, OSSWEET11, OSSWEET13, and OsSWEET14, coding
for transmembrane sugar exporter proteins are known to be targeted by several unrelated TALEs of all Xoo strains in
nature. The clustered regularly interspaced short palindromic repeats/CRISPR-associated protein-9 nuclease (CRISPR/
Cas9) systemisasimple and efficient gene-editing tool developed in the past few years. This project focuses onimproving
the BLB resistance of the TBR225 cultivar through identifying and editing the transcriptional target of Vietnamese Xoo
(VXO) in the TBR225 genome by using CRISPR/Cas9 tool.
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About the Presenter

Dr. Nguyen Duy Phuong is a senior researcher at the Agricultural Genetics Institute in Viet Nam.
He is also a visiting lecturer at the Viet Nam National University of Agriculture and University
of Engineering and Technology, Viet Nam National University, Hanoi, Viet Nam. He completed
a bachelor’s, master’s, and Ph.D. in Biochemistry at Hanoi University of Sciences - Viet Nam
National University, Hanoi, Viet Nam. During his Ph.D., he did an internship and completed
his doctoral thesis on identifying the transcription factor encoding the gene related to drought
toleranceinrice atthe International Centre for Genetic and Engineering Biotechnology, New Delhi,
India. He has published over 50 publications in scientific journals of repute and three monographs.

His current research looks at plant pathology, abiotic stress response, developing plant pathogen detection kits, and
applying new technology in crop breeding.
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Tuning glutathione content through multiplex genome
editing for studying dehydration tolerance in rice

Speaker: Dr. Chin-Yu Wu

Supervisor: Prof. Chwan-Yang Hong




Drought severely reduces crop production
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Exogenous GSH reduces dehydration tolerance
In rice
(a) GSH decreases the dehydration tolerance of rice

Survival rate 100% 100% 72% 44% 24%

GSH O mM GSH 0.1 mM GSH 0.5 mM GSH 1 mM GSH 2 mM
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Strategies to manipulate GSH levels in rice

(@) The knock-out of OsGSH1-1 causes a (b) In vivo multiplex genome editing on the promoter of
lethal phenotype in rice seeds OsGSH1-1
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(c) Elevated GSH levels in rice using an estrogen-inducible system
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Changes of GSH content in genome edited and
Inducible lines

(a) Attenuation of GSH levels using genome editing
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an estrogen-inducible system
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Effect of dehydration on phenotypes in genome
edited and inducible lines

WT Genome-edited lines Estrogen-inducible lines

GSH content 100% 72% 45% 115% 114%

Survival rate 16% 28% 33% 0% 0%
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HLPDAB: HIGH LEVEL POLICY DIALOGUE ON AGRICULTURAL BIOTECHNOLOGY

Workshop on Reducing
Redundancies and
Facilitating Efficiencies:

Regulatory and Policy Solutions for

Oversight of Agricultural Biotechnologies
Seattle, USA | July 30-31, 2023 | 08:45-17:00 (PDT/UTC-7)

This two-day, in-person workshop will continue the
tradition of working together across APEC economies
to identify regulatory and policy solutions for science-
based and risk-proportionate oversight of agricultural
biotechnologies that mitigate climate change, strengthen
supply chains, increase food security, and facilitate
trade. Participants will explore the potential impacts
of regulatory redundancies and ways to reduce these
redundancies, and the feasibility of developing a “Policy
Approaches Document” to promote regulatory efficiencies
and sustained information sharing to help streamline
agricultural biotechnology product approvals and facil-
itate trade.

Agenda

Day 1 - Sunday, July 30

Time  Presentation/Activity . Presenter/Lead
Session 1 - Facilitating Regulatory Cooperation: Key Concepts

08:45  Welcome and Opening Remarks - Ms. Jennifer Lappin

Director

New Technologies & Production Methods Division
Foreign Agricultural Service

U.S. Department of Agriculture

| The United States

},!,}\ Agenda 1



Time  Presentation/Activity Presenter/Lead

09:05  Overview of Agenda ' Dr. Bhavneet Bajaj
Manager, Scientific Programs
Agriculture & Food Systems Institute

The United States
09:15  Keynote Presentation: Necessary Ingredients Dr. Andrew F. Roberts
for Successful Regulatory Cooperation Chief Executive Officer

Agriculture & Food Systems Institute
The United States

09:45  Moderated Q&A Session Dr. Bhavneet Bajaj
10:00 Tea Break

Session 2 - Regulatory Cooperation Success Stories

10:20  Opening Remarks for Session 2 Dr. Andrew Roberts
10:30  Regulatory Cooperation Success Stories Dr. Ekta Kapoor (recorded presentation)
« India’s Journey to the OECD Scie:*ntist “E i o .
Mutual Acceptance of Data and National GLP Compliance Monitoring Authority
Towards Excellence Department of Science and Technology
India
. Vice-Chair
OECD Working Group on Good Laboratory Practice
10:50 L\ Regulatory Cooperation Success Stories Ms. Chimwemwe Chamdimba (recorded presentation)
+ African Medicines Regulatory Harmonization Head o
Programme (AMRH) African Medicines Regulatory
Harmonization (AMRH) Programme
South Africa
11:10  Regulatory Cooperation Success Stories Dr. Bhavneet Bajaj
+ Towards a Harmonized Approach to Safety
Assessment of Food Derived from Genetically
Engineered Plants in South Asia
11:30 = Moderated Q&A Session Dr. Andrew Roberts

12:00 | Lunch Brealk
Session 3 - Potential for Regulatory Cooperation in the APEC HLPDAB
13:00  Opening Remarks for Session 3 | Dr. Andrew Roberts
13:10  Breakout Groups All Participants
14:30  Tea Break

14:50 | Breakout Groups (continued) All Participants

Workshop on Reducing Redundancies and Facilitating Efficiencies: Regulatory and Policy Solutions for Oversight of Agricultural Biotechnologies y l\



Time

16:00

16:30

Presentation/Activity

~ Recap of Session 3

Wrap Up of Day 1 and Closing Remarks

Day 2 - Monday, July 31

Time

08:45 |

Presentation/Activity

Recap of Day 1 and

. Overview of the Agenda for Day 2

09:00

09:05

09:30

09:55

10:20

10:45

11:05

11:10

11:35

Presenter/Lead

" Dr. Andrew Roberts

- Dr. Bhavneet Bajaj

| Presenter/Lead

Dr. Bhavneet Bajaj

Session 4 - Regulatory Cooperation, Safety Assessments, and
Trade in Products of Agricultural Biotechnology

Opening Remarks for Session 4

International Guidance on Safety Assessment
of Foods Derived from rDNA Organisms

Elements of Environmental Risk Assessment
of Products of Agricultural Biotechnology

Trade in Agricultural Biotechnology:
Role of the Sanitary and Phytosanitary (SPS)
and Technical Barriers to Trade (TBT) Agreements

Moderated Discussion

Tea Break

Dr. Andrew Roberts

Dr. Flerida Carino

Consultant

Philippine Food and Drug Administration
Consultant

National Committee on Biosafety
Department of Science and Technology
The Philippines

Dr. Kylie Tattersall

Director - Plant Evaluation Section
Office of the Gene Technology Regulator
Australia

Mr. Robert Ahern

Director - WTO Agricultural Affairs
Office of the United States Trade Representative
The United States

Dr. Andrew Roberts

Session 5 - Building Trust: Knowledge Sharing and Enabling Regulatory Cooperation

Opening Remarks for Session 5

Development of Health Canada -
Food Standards Australia New Zealand (FSANZ)
Safety Assessment Sharing Initiative

' Regulation of Genetically Engineered Crops

| in Paraguay

Dr. Bhavneet Bajaj

Mr. Jordan Bean (virtual)

Senior Scientific Project Coordination Biologist
Health Canada
Canada

Prof. Danilo Fernandez Rios
Research Professor
University of Asuncion
Paraguay

/_l‘g\ Agenda



Presenter/Lead

Dr. Dalia Lewi

Director of Bioeconomy
Secretariat of Agriculture, Livestock & Fisheries
Argentina

Dr. Bhavneet Bajaj

Dr. Pedro Rocha

International Specialist in Biotechnology & Biosafety
Inter-American Institute for Cooperation on Agriculture
Costa Rica

Mr. Yukio Uchida

Deputy Director-General

Agriculture, Forestry and Fisheries Research Council
Ministry of Agriculture, Forestry and Fisheries

Japan ‘

Dr. Bhavneet Bajaj

Session 6 - Benefits of Regulatory Cooperation for Agricultural Biotechnology

Time Presentation/Activity

12:00  Knowledge Sharing and Enabling Regulatory
Cooperation: Argentina’s Perspective

12:30  Moderated Q&A Session

12:45  Lunch Break

13:45  Honduras - Guatemala - El Salvador
Agreement

14:10 ~ Genome Editing Policies, Research and
Development in Japan

14:35  Moderated Q&A Session

14:45  Opening Remarks for Session 6

14:50  Regulatory Collaboration:
Types, Benefits, and Challenges

15:15  Outline of Policy Approaches Document for
Regulatory Cooperation and Alignment on
Agricultural Biotechnology

15:40  Moderated Discussion

16:10 =~ Workshop Summary and Closing Remarks

16:20  Meeting Adjourns

Post-Event Survey

We would like to gather your feedback on how well the
event was organised and how it helped build capacity for
you. The post-event survey may be found by scanning the
QR code or accessing the URL to the right. If you require a
certificate of attendance, please complete the survey with
your name as you would like it to appear.

Dr, Andrew Roberts

Dr. Abby Simmons

Regulatory Manager
CroplLife International

| The United States

Mr. Jeffrey V. Nawn
Chief Executive Officer/Founder

North Hill Group
The United States
Dr. Andrew Roberts

Ms. Jennifer Lapin

https://forms.gle/yq4uMsjXYEEmHNi9A
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HLPDAB: HIGH LEVEL POLICY DIALOGUE ON AGRICULTURAL BIOTECHNOLOGY

Workshop on Reducing
Redundancies and

Facilitating Efficiencies:

Regulatory and Policy Solutions for
Oversight of Agricultural Biotechnologies

Session 3 - Potential for Regulatory
Cooperation in the APEC HLPDAB

Session 3 of the workshop will be conducted as a breakout
session. Participants will be assigned group numbers and will
be asked to team with others in their group. There will be 8-10
people in each group. The goal of the session is to exchange infor-
mation about the regulatory systems for agricultural biotech-
nology in APEC economies and draw out the commonalities to
support regulatory cooperation with the objective of reducing
barriers to trade in products of modern biotechnology. To facil-
itate discussion within the groups, the moderator will pose some
questions through an interactive platform (Mentimeter) that the
participants will be able to respond to in real-time.

This exercise will be conducted in three parts, which will involve
a discussion of the following topics within each breakout group.

Part 1: Discussion of the High-Level Protection Goals of APEC Economies

To prepare for part 1, participants should be familiar with their economy’s high-level environmental protection goals and the
regulatory framework for products of modern biotechnology in their respective economy. Protection goals identify environmental
components that are valued and should be protected. These may include, for example, components of the physical environment
such as air and water quality, as well as plants and animals which are endangered or otherwise valued, diversity of species, and
sustainability of ecosystems services, among others. Protection goals are usually identified in laws or policy documents and further
refined in regulations. A regulatory framework can be thought of as the combination of laws, policies, and regulations, together with
the responsible implementing agency and any guidance provided to applicants or the regulated community.

Part 2: Discussion of the Elements of the Administrative Process Followed in the

Regulation of Products of Modern Biotechnology in Agriculture

To prepare for part 2, participants should be familiar with the regulatory framework in their respective economy. The details are not
important, but a general idea will be useful for the discussion. Some economies, such as the United States and Canada, use existing
laws to regulate the products of modern biotechnology, while other economies, including Australia and the Republic of Korea, have

/J‘f\ Session 3 - Potential for Regulatory Cooperation in the APEC HLPDAB



enacted new laws or acts. Accordingly, the regulatory frameworks are implemented under specific laws, and government agencies/
are tasked with overseeing the regulation of these products. There may be full-time risk assessors who are tasked with evaluating
the safety of the products of modern biotechnology, or the government agency may rely on the opinion of expert committees or
scientific advisory panels.

Whatever may be the process in an economy, for this part of the exercise, it will be useful for participants to identify specific regula-
tions or guidelines, implementing agencies, and how they work.

Part 3: Discussion of the Value and Forms of Regulatory Cooperation

This part of the exercise will involve discussions around the similarities in the way various APEC economies regulate products of
agricultural biotechnology and the value of cooperation to benefit from these products. This discussion will be guided by Mentimeter
and will focus on the benefits of regulatory cooperation, the different mechahisms, and barriers to such cooperation.

2 Workshop on Reducing Redundancies and Facilitating Efficiencies: Regulatory and Policy Solutions for Oversight of Agricultural Biotechnologies /!\
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Asia-Pacific UNITED STATES
Economic Cooperation
APECpeHigh Level Policy Dialogue on Agricultural Biotechnology
Meeting (HLPDAB)
Seattle, Washington, United States
Seattle Convention Center, Summit Building — Terrace

August 1, 2023: 8.00AM-12.00 PM. PDT (GMT-7)

Meeting Agenda
Schedule | Time Agenda
8:00-8:30 30 Check In / Login and System Checks
mins e Virtual delegates to login using the assigned usernames
[Economy/Surname]

e (Check of audio and visual connections

8:30-9:00 30 Session 1: Opening Session

mins e Welcome by HLPDAB Chair, Jennifer Lappin, United
States

e Welcome by HLPDAB Deputy Chair, Dr. Dina Lida
Gutiérrez Reynoso, Peru

e Introduction of the heads of delegation, HLPDAB
Chair

e Adoption of the meeting agenda, HLPDAB Chair

e Remarks by United States Under Secretary, Alexis
Taylor

9:00-9:15 15 Session 2: Progress of HLPDAB
mins

e Outcome report HLPDAB 2022, Thailand, HLPDAB
Chair 2022

e Summary of APEC 2023 activities, United States

9:15-9:30 20 Break
mins

9:35-10:00 25 Session 2: Progress of HLPDAB (cont.)
mins

e APEC member economies are invited to make brief
updates on agriculture biotechnology issue/policies in their
economies and share biotech projects related to the
HLPDAB

10:00-10:40 40 Session 3: Panel Discussion on “Linking Agricultural
mins | Biotechnology, Climate Mitigation and Adaptation to the




Schedule | Time Agenda
Advancement of Food Security and Supply Chain
Resiliency”
e Presentations from the Philippines, the United States,
and Vietnam
e Open discussion
10:40-11:00 20 Session 4: Review of Policy Approaches Document
mins | Outline
e Progress report on the development of the draft Policy
Approaches Document by the HLPDAB, United States
e Open discussion
11:00-11:15 15 Session S: APEC Project Management Updates
mins e APEC Secretariat update of HLPDAB projects and
follow up issues
11:15- 15 Session 6: Closing Session
closing mins

e Summary of meeting discussions, final deliberations
by HLPDAB Chair

e Closing remarks by HLPDAB Deputy Chair Dr. Dina
Lida Gutiérrez Reynoso
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Linking Agricultural Biotechnology, Climate
Mitigation and Adaptation to the Advancement
of Food Security and Supply Chain Resiliency

CLARO N. MINGALA, PhD

Philippines
2023 APEC HLPDAB Plenary Dialogue
01 August 2023
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I The Global Challenge: Feeding the World Sustainably by 2050

= Number of people (in billions) = Annual growth rate (in %)
12 sl 3.0
10 25
Nov 15, 2022: 8 billion
8 2.0
6 1.5
Nov 15, 2022: +0.84%
4 1.0
2 0.5
O \ 0.0
'50 1975 2000 2025 2050 2075 2100

Source: https://www.statista.com/chart/28744/world-population-growth-timeline-and-forecast/

N Asia-Pacific
Economic Cooperation

Increase Food Production
Without Expanding
Agricultural Land

Reduce Growth In
Demand for Food and
Other Agricultural
Products

Reduce Greenhouse
Gas Emissions from
Agricultural Production




Decreased arability Fisheries

Impact of
Climate Change
onh Food Systems
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Planting and harvesting changes Emerging food risks Increased irrigation
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Source: https://www.sciencedirect.com/science/article/pii/S0963996920302817



Contribution of Biotech Crops to Food Security,
Sustainability, and Climate Change

¢ &C INCREASE CONSERVE

~AENY  crop PRODUCTIVITY BIODIVERSITY
US$225 BILLION i L.
e osairer 0 183 MILLION HECTARES
BIOTECH CROPS OF LAND FROM AND CULTIVATION

The Role of

P:Iev;g:l:ﬂgE?ER F‘ REDUCE CO2 EMISSIONS

3 ENVI N SAVED 23 BILLION KGS C02
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Biotechnology Development in the Philippines:
Part of Agri- Modernization

« Biotechnology is the Philippine government’s
response in the call for sustainable agricultural
modernization

Research for Development

« Crop varieties that are high-yielding, early-
maturing, sturdier against pests and diseases,
climate-resilient, more nutritious, and cost-efficient

« Breeds/strains of livestock and fisheries focused on
increased production, climate resiliency (heat-
tolerance), resistant to diseases

 Vaccine development and disease detection
protocols for emerging diseases in crop, livestock,
and fisheries

Asia-Pacific

Economic Cooperation



Biotechnology Development in the Philippines:
Part of Agri- Modernization

Strengthening Capacities

«  Manpower development for research for
development, regulators, and policymakers

* Facillity upgrading to manage products of
biotechnology/ modern innovations

Policy Research
« Policy studies in support to the advancement
of biotechnology in r4d, management of
biotech products

Advocacy (Strategic Communication)
 Technology promotion
« Policy outreach activities
SaEasFaoiio « General advocacy

Economic Cooperation



Philippine Initiatives on Climate Mitigation and Adaptation
through Biotechnology

Reduction of Greenhouse Gas Emissions from Additional Measures to Reduce Carbon Footprint

Agricultural Production of Agricultural Products
(Reduction of GHG emission per unit produce)

Source of Target Technology Technology
GHGs

N,O emission 25% reduction Cropland Use of pest-resistant crops

from annually in total N2O management :
. - - Use of biocontrol agents
cultivated emission (Total + precision
soils (16.27%) cmn.uclly o.grlcul’rure " Microbial inoculation to reduce inorganic
cultivated area Biotech crops rartilzer requirement
= 8.017 Million A
hectares) Use of fast-growing climate resilient

crops/livestock/aquaculture species

@ Asia-Pacific
Economic Cooperation Source: DA-CRAO, 2022




I GM Crops Approved for Commercial Propagation

Golden Rice / Bt Eggplant
Malusog Rice

N Asia-Pacific
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First Gene-Edited Crop approved in the Philippines

P Department of Agriculture

wht, JAS-ANZ
f“iaf = BUREAU OF PLANT INDUSTRY
692 San Andres Stront, Malcte, Manila, Philfppines TOV
@ Email Address: infobuplant da.govah $00
£

v \ Tel. Na: (02) 8525-7909, (02) B525-2987 | Websito: buplant.da.gov.ph
e

CERTIFICATE OF NON-COVERAGE FROM JDC NO.1 §2021
BPI-PBI-CNC No. 23-001

The first gene-edited product to
go through the Philippines' gene
editing regulatory process.

This is to certify that the gene-edited banana plant (Musa acuminata) with reduced
browning trait obtained through CRISPR/Cas9 and developed by TROPIC BIOSCIENCES
with address at NORWICH RESEARCH PARK, INNOVATION CENTRE, NR4 7GJ is
officially determined as NON-GENETICALLY MODIFIED ORGANISM and does not fall
under the coverage of the DOST-DA-DENR-DOH-DILG Joint Department Circular No.1
52021 (JDC No.1 52021) based on the scientific evidence(s) presented by the Product
Developer.

This decision is based on the conducted Technical C Itation for Evaluation and
Determination procedure described in DA Memorandum Circular No. 08 s2022 “Rules
and Regulation to Evaluate and Determine when Products of Plant Breeding Innovations
(PBIs}) are Covered under the DOST-DA-DENR-DOH-DILG Joint Department Circular No.1
s2021."

Can potentially reduce food
waste and CO2 emissions by
more than 25%, as over 60% of
exported bananas go to waste

This certificate does not exempt the product developer’s compliance with other relevant
regulations of the Department of Agriculture and other government agencies such as, but
not limited to, those involving plant quarantine, pest risk analysis, varietal registration,
plant variety protection and crop-specific standards and programs, where warranted,

This certification shall have no expiration and shall remain valid hereafter unless revoked
through the process of appeal.

p h
°
The product developer shall i diately notify the BPI in writing of any issues or new . i - befo re re q C h I n g i.h e C O n s U m er.
information that may affect this decision. - \ ;
Issued on this_ K™ day of March  year 2023 atthe Bureau of Plant Industry, & : l A \ W/ ‘
San Andres St., Malate, Manila. ) ' '
Source: https://www.isaaa.org/kc/cropbiotechupdate/article/default.asp?ID=20135
GERALD GLENNF. P. NIBAN, Ph.D
Director
Bureau of Plant Industry

Source: http://biotech.da.gov.ph/upload/Certificate_of NonCoverage.pdf
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Ways Forward

To ensure an enabling environment for biotechnology undertakings:

1. Implementation of a clear, predictable, science-based, and risk-proportionate
regulations

2. Establishment of an adaptive and responsive policies that can adapt to rapid
advancements and emerging technologies

3. Forster international cooperation and harmonization of regulatory standards to
sfreamline global biotech development and facilitate cross-border research
and trade

4. Adequate/sufficient funding for biotech, research, and innovation
5. Education and Public Awareness
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Our APEC Neighborhood — We Are All Connected
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Climate Impacts in APEC
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Kovak et al. 2022 - Trends in Plant Science

Climate Change Impacts on the Food System

Impacts on Agriculture
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Potential for Mitigating Greenhouse Gases
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https://www.ecosystemmarketplace.com/articles/14979/ Kovak et al. 2022 — Trends in Plant Science



Sequestering Carbon
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photosynthesis
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https://innovativegenomics.org/news/crispr-carbon-removal/
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Plant Carbon Flow

S Edit plants to promote carbon

flow underground, targeting root
architecture and exudates

\

Soil Carbon Retention
Promote plant/microbe, microbe/microbe,
soil/microbe interactions that stabilize
carbon in the soil

Conventional

https://science.howstuffworks.com/environme
ntal/green-science/conservation-
agriculture.htm#ptl



Adapting to Climate Change
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Ensuring Food Security

Karavolias et al. 2021- Frontiers in Sustainable Food Systems



Genome Editing — Enabling the Future
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 Economies worldwide are facing food crises and due to conflict and natural
disasters;

« High cereal prices, less rural people (who feed the cities); becoming major
emitters of greenhouse gases;

* Impacts of climate change on food security are global, regional and local. It will
affect agricultural food systems worldwide, including exporters and importers;

 Many impacts, such as increased land degradation and soil erosion, changes in
water availability, biodiversity loss, more frequent and more intense pest and
disease outbreaks as well as natural disasters, especially Covid-19 pandemic
need to be addressed across sectors;

« Climate change will increase food shortages and distribution of disease vectors,
greater health and life risks of population.

h Asia-Pacific ' APEC 2023
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« Climate change will result in additional food insecurities;

« Communities must protect themselves against the possibility of food-shortage
emergencies; appropriate use of resources to preserve livelihoods, lives and

property;

* |t Is imperative to identify and institutionalize mechanisms that enable to cope
with climate change impacts;

* This requires collaborative thinking and responses to the issues generated by

the interaction of food security, climate change and sustainable development
nexus;

« Anticipatory adaptation, climate mitigation and technology innovation should
attempt to improve resilience to future and uncertain impacts.

} APEC 2023
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Modern breeding techniques, genetic engineering and
genome editing will provide new varieties with
designable trait such as drought, disease, salt tolerance,;
nutrient use; yield and self life increase; water use
efficiency etc.;

Farmers can adopt an integrated set of tools, including
biotech crops, that are climate resilient and can better
withstand various stresses, including drought, heat and
flooding;

In addition, researchers are designing many traits with
the goal of reducing greenhouse gas emissions and
conserving water and land, while increasing yields;
Regulatory environments that allow these products to
come to the market and public acceptance are also
essential to our efforts in Feed the Future.

Land

conservation @\ =

Biotech
| L
tatide Y 2B

Disease Increased
tolitands el lite

Reduced
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Witer
conservation
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Reduced
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Please note: Material provide in this slide is compiled from post written by Dr. Aruna Kilaru and Dr. Chris Peterson, USDA Foreign Agricultural Service. For more in formation

please visit https://agrilinks.org/post/agricultural-biotechnology-vital-tool-address-food-security-and-climate-change
L Asia-Pacific
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*Agriculture as the backbone of the economy, contributing to improving the people's
livelihoods, maintaining stability; ensuring food security;

*Agriculture is ensuring livelihoods for over 60% of the population living in rural areas;
accounting for 30% of the national labor force and 12% of GDP. From one of the
underdeveloped economies in agriculture, had to import food, Viet Nam is now becoming
one of the world's leading exporters of agricultural products;

*Biotechnology development is an important driving force to carry out the process of
renewing the growth model, restructuring the agriculture, ensuring food security and
environmental sustainability;

*Unifying awareness on development and application of biotechnology in Agriculture;
*Focusing on developing and effectively applying biotechnology in Agricultural production;

*Building human resources in agi-biotechnology, increasing investment in facilities to meet
the requirements of agri-biotechnology research, development and application, especially
in the form of Public - Private Partnership (PPP);

*Promoting international cooperation in agri-biotechnology.
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APEC HIGH-LEVEL POLICY DIALOGUE ON AGRICULTURAL BIOTECHNOLOGY

POLICY APPROACHES DOCUMENT OUTLINE
Final: 16 July 2023

l. Introduction

This Outline provides the structure for an “Agricultural Biotech Regulatory Cooperation
and Alignment” Policy Approaches Document (PAD), the goal of which is to provide
tools and resources that will aid APEC member economies in developing, adopting, and
implementing policies and best practices that reduce the regulatory burden on products
of agricultural biotechnology, resulting in increased partnership and investment both
within and between the economies, while also recognizing each economy’s unique
needs. In addition, the PAD recognizes that there may be challenges to moving toward
greater biotech regulatory cooperation and alignment in APEC economies, e.g., resource
constraints, political will, and legal infrastructure. However, considering the growing
importance of agricultural biotechnologies in the APEC economies, the PAD aims to
provide a catalyst for dialogue and a collection point for the universe of approaches
economies can draw upon as they scan the horizon, seeking ways to meet these
challenges in order to innovate and meet future productivity, sustainability and food
security goals.
The PAD will take into consideration the feedback received via an APEC member survey
conducted in June 2023. Based on that feedback, member economies are most eager
for:

O Practical approaches to regulatory cooperation and alignment

0 Capacity building tools

0 Communications strategies

Il. Potential Benefits of Greater Cooperation and Alignment of Agricultural Biotech Policies
and Regulations in APEC Economies

APEC member economies concur that many benefits can be realized from greater
regulatory cooperation and alignment regarding agricultural biotech products. Among
those are economic and innovation benefits, such as greater resource efficiencies and
increased investment in research and development that can contribute to overall
economic development. Cooperation and alignment may also reduce barriers to trade in
agricultural biotech products, enhancing global supply chain resilience and food security
across APEC economies, and promoting global best practices and standards. Moreover,
the sharing of expertise can increase risk assessment and risk management capacity
among in APEC economies. Benefits to consumers could include improved transparency

SBU - DELIBERATIVE PROCESS



in the regulatory process and consumer protection via enhanced regulatory alignment,
while increased adoption of crops across APEC economies can contribute to greater
food security, economic prosperity, adaptation to and mitigation of climate change
effects, and environmental sustainability. The PAD could highlight the potential benefits
as they relate to various groups, e.g.,

O Farmer
Consumers
Developers
Traders
Regulators

O O O O

lll. Approaches to Greater Cooperation and Alignment of Agricultural Biotech Policies and
Regulations in APEC Economies and Capacity Building Tools

The approaches that economies can use to enhancing regulatory cooperation and
alignment run across a wide spectrum. This section will explore many of the options that
economies may wish to consider and provide a snapshot of tools and resources that are
already available to enhance cooperation and alignment.
Agricultural biotech regulatory cooperation and alignment many take many forms.
Below is a range of options to consider.
0 Information sharing
= Exchange of decision documents
= Scientific cooperation, e.g., joint research projects and workshops
= Data portability (e.g., development of a standardized platform for data
sharing)
= Centralized database for regulatory approaches, dossiers, risk
assessments, authorizations
= Best practices for risk assessment
= Best practices for risk management
= |ncreased communication
0 Consistent Requirements, Disclosures, and Assessments
= Consistent and aligned data requirements
= Centralized dossier template
= Consistent risk assessment standards and practices
= LLP Policies and or approaches
0 Sharing Risk Assessment and Regulatory Approval Resources
=  Mutual recognition of risk assessments
= Approval reciprocity
= Recognition of authorizations made by another economy



e Many resources and tools are readily available for APEC economies that wish to utilize
to build their capacity. These include online databases, group and custom-made
trainings, exchange programs for risk assessors and competent authorities. A short list
of available resources and tools is provided in the Appendix to this Outline.

IV. Case Studies — Best Practices and Lessons Learned

e The following case studies on biotech regulatory cooperation and alignment provide
real world examples of how the above approaches have been put into practice in
other economies and the methods by which they have enhanced regulatory
cooperation.

0 Information Sharing
= WHO Biosafety Risk Assessment (sharing templates)
= Global LLP Initiative
0 Alignment of Regulatory Requirements, Disclosures and Assessments
Vietnam’s expedited regulatory approval of imported products for direct use
0 Sharing Risk Assessment and Regulatory Approval Resources
= Health Canada — Australia/New Zealand (FSANZ)
= Argentina-Brazil (MOU on mutual recognition of genome-edited
traits)
= Mercosur (LLP Agreement — reduce trade disruptions)
= Paraguay (recognition of approval status in other countries)
0 Case Studies from non-ag biotech
= Medical device industry
= MRL harmonization initiatives

o

V. Future Direction

e Review of objectives
e Summary of regulatory cooperation and alignment options
e Opportunities for agricultural biotech regulatory cooperation and alignment in APEC

Appendix -- Resource Documents and Links

e Overview of key ag-biotech regulatory differences across APEC economies: “Update of
the APEC Baseline Study...” for the APEC HLPDAB November 2018
e Online Databases
0 FAO GM Foods Platform
O Biosafety Clearing House
e Global LLP Initiative




WHO Biosafety Risk Assessment
Global Farmers Network
Group Trainings
0 Michigan State University
=  Ag Biotech, Biosafety and Technology Transfer
» Plant Breeding 2 Fight Hunger: An Online Certificate Course
= Science & Technology Communication Course
0 International Service for the Acquisition of Agri-biotech Applications (ISAAA)

Individualized Trainings via the Inter-American Institute for Cooperation on Agriculture
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