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R P (Corteva Agriscience) % % RATH # 2
A B FEEE LD 5 LAY 2 %% - 3 (H 1) - Corteva
Agriscience ** 2019 # A& % ®_+ & - E A>% Dupont (3 %) ~ Dow
AgroSciences (12 = z B ) ~ Pioneer Hi Bred International (&%
L) = R KA ot = RE £ E 2015 & E LN
# 28 (DowDuPont) = @ - 2018 # P 2202 2 & > B o# & 2x
Corteva Agriscience » >t 2019 & Corteva Agriscience i ;% 4 35
(spinoff) 5 ib> =@ B R AL FHpAER2 TPV -5
FER A AT A 24 8 £ F - Corteva Agriscience 7 2
H6 -~ 25 BRI F 100 7 BF 7 5B 3 AL:E 5,000 A7

rAE R HY 23 E EEY (lowa) H##r#E (Johnston)
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(1) Corteva Agriscience § i@ ¥ #+2 1L £ 5

d o d#EE2kfaF 2 RT 5 (Global Seed Regulatory
Platform Leader) i iz KevinDiehl £ 2 T B 4 H L5 & gL
it 4 (Overview with emphasis on Agriculture Biotechnology) = 4% -
H /i Corteva Agriscience = # & = ~ S & ~ L7235 &2 ¢ K

B R (B 2) - Diehl i =3 > Corteva Agriscience 7% ¥ A # 3
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Rt AR A SRUEEFTI R F AT R AR H B
) .

A
BEIT~E L > FRATHEM I UL B oX
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FACSRR R AR R Y R R EEHA SRR {2
B o
C. Corteva Agriscience ¥ » B a7H s * >C B 2 5 3

EFRBEFFFEh > 22 AE O BT Fhoi{ofey o ¥
iv @ Aw IR o Corteva Agriscience 3 » B ¥ B iTHjirg B
Z a4 ER
(A) #8+ 4 & s (Seed productline) » 7= * i & v fAH i » 773 {
PEFPHGF RO BF > TR T E L F 2 A
=i ¥ (Canola) ~ kA&~ p % ~ B
(B) ¥4 3% (Crop protection) @ 773 £ #~ F*
BeE ot S EY FF MEN-FTF 2R EFEFR
F 2 et R Ao A IR R B A
B T es s
(C) #&i= R ¥ (Digital Agriculture) : 4 %] 7 3 3% Granular 2 Acre
Value 3RF® > ff 4k » o4 B ¥ 37954 cnE & AR o BB BRI A 17
R AFBEAH B E IR A REL SRR - L it
SREEEHY 2 ABRGE T E R ARV IR BREE BT
2 A AT ks FTe R SRR AR U E S R AR
Yo E Bk b o
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Corteva Agriscience &4 = ~ i # #7j7d cnfjiesd 5 > ¢ 2
BT FAET S A T3 A2 P CRISPR Hojie ~ 14 2 ~ /85 i
gﬁﬁ\&&ﬁﬁi’%ﬁéwiﬁﬁaﬂéi%ﬂgﬁ%ﬁﬁ
AR R RFERENL 20 DR EFAS R

FRELEL Y pEaomi (v =42 £33 £ Diehl



EERT KA FRA L fER 0 1990-1942 £ T LRk
LKA A > ¥ AR Pk (open pollinated) % f S48 0 ppFE R
IR E AR NS H B 20-30bushels (758 B > B 7 fF H o
AP g3 36.37 2 2) ;1940 £ 2 15 0 F i @B @ o T A
FEMI LK > HiEHE ke (single-cross hybrid) fegF 4 22 %
(double-cross hybrids) # » i 2 k> g 322 % - & (F1) &F e
AR AEHESF O ML E AR TR Ew 50-120 bushels ;
2000 # s o pied o T AR I F AT 0 B
Flosr L B AEMK % 2 FH = FF v EF Ew 140bushels - 1
¥ 4428 mex 160 bushels e 2k Fl1 fe L pF g g 1R B eh T B
1B o 5.9’Z§Wﬁnﬁlﬁ'frCR|SPR:}i,{ﬁ,, REEAR L 2
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% Corteva Agriscience F# ¥ E* iy a1 2 o

PATRR IR o b O B 0 A S 6 BREE
0 : # 3 (Discovery) ~

|

: 24 9 #% (Proof of concept) ~

: 5 Hp B (Early development) ~

: 2fF# B (Advance development) ~
: L (Pre-launch) ~

: + 7% (Launch) ~

S o1 A WwDN

t 48 =& (Rampup) °
UEBRT LD E (M E g E oY AE) iR E (LR
15 %~ 32 5H% <)
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FhA & b B 5 3 & (High oleic) % & frfq ikph ' Meh

X BERTEE TREN P LR S 4 AR

D. A FlipiBsirz it 3 B
RT3 FE Y P g Se B [0 Fl%iEA 5 0 Diehl 4=
#Ful /i & Corteva Agriscience f& % — £ 4p 5wt B ek FlhiE
A% 12 CRISPR i s g v 4 = m%‘% At b2 358 (Waxy
Comn) e 2t $t A 44y g2tk a2 T FRJI* F /3 >
RAZHRADLRE L AFH R MR e /LY
Fir A > fRIcE S AFEZAT 5 - Bd FRL EINE
¥ & #F & (United States Department of Agriculture/Animal and
Plant Health Inspection Service, USDA/APHIS) #% % e M v § 7 2
# 7CFRpart340 7] ? ; (Am | Regulated Under 7 CFR part 340?)
F AR FALIRARS - FiR # % 7 CFR part 340 g 3 devk > 7 1
FRBEPTFESfrE BB EFFELRBIALIY 750
B FIIR T o 32iE MFAIRIE 5 1224 Y G AR T B A ek 7]
142 A TFHEER (S FE2) ¢ MY D EBARA S
I 4 (Pest) 2 AF1fpfmd iv ZANE DAl 2 £ ke &
Jads b 7 g 42 Corteva Agriscience e 5 € ARBSFL o T A 5
TP fE{est AR MR H o R g T v = L miRefEI > 1Y

AN HEEAESDLE
ptoeh s A 3R B3 RE ST Corteva Agriscience i@ CRISPR

BT RS b4 v s E £ E BN B @ 7 /A1 £ % > Diehl i



EREGTE e e BT A A FRY Lot 2K ERR
(Northern corn leaf blight) ; 3 it =i Fhg & 54 ~ 30 &
F-~F*F2k3 & CRISPR k57 # 42 e & CRISPR

SAA ERRPRGAPHE T E A TS A T RSk

pl\}

BEE {g*q%”ﬁég%ﬂ,%? L‘i ijfm%fﬁ—;?fﬁl
LT A LB R End 5 o Corteva Agriscience { S84 £ (T

2o % E L% I3 L2 CRISPR $iFs F 1 L B8 eH >
dogrdc B £ ied4E 5 45 (Citrus greening) fup v fEA R
HFF L 5 CRISPR i sufii #40f5k h £ WM AHT fris §
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Bl 1. 7% B CortevaAgriscience # 5 + A>3 FE VT FRHREF? w58 -

( The
| challenges ”
We Take 01t =

Impact of
Climate Chang

Bl 2. Dr. Kevin Diehi # 48# ¥ B 557

Corteva Agriscience § :# £ 732 12 4 o

@] 3. Corteva Agriscience #: & ~ Ffis# B
R L EAFY R BRLITE o
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(2) CRISPR 3 Fl {8424 3£ 377077 34

$t & d  Corteva Agriscience =g * H F R % 2 R 2 £
(Global Regulatory Leader-Enabling Technologies) Dr. Masha
Fedorova i #% (B 4) - Dr. Fedorova % »* 2017 & & % jgzL » !
TR TSR D 2 B £ 4048 € |, (Gene Editing Technology:
Opportunities for Global Agriculture) % 4E > & % A F|S%hiEH st
B ¥ 41374 52 A5 5% o Dr. Fedorova gt ¢ & ¥ B
A FShiEL 2 kg~ CRISPR-Cas i s Kok ~ B%R
F A TFRIEA S22 A B A R R RS L o

A. CRISPR/Cas # F] 48 «

CRISPR/Cas s st 5 A FlimfE s 3 A58 ¢ ah- f& -
Corteva Agriscience ¥ CRISPR !4zt 2007 # Dupont
Danisco #* 3 BIFf &fid A p R ipte A 5 QAR Food B%mE Y
B LR AR TR REF I AL BT A4 E
it B @ & CRISPR/Cas 4 %to 3 2012 # » CRISPR/Cas 4 %t
S TR H %@%%{\%gﬁ CHBRAFE S G AT AR
CRISPR/Cas s st L M 2| it » 3 % 7 1 4P HAF A 7K
B & - e T3 RNA | (guide RNA) » 2 guide RNA ¥ p &
A FIR 7|3 4 $F 1 k5 PR A F]15 oguide RNA 51 & DNA 7
BH# e Cas9 fiz2 %4 3 DNA - i3 = DNA BW%RET4 > S8 7
DNA repair #4]7 ¢ @ 4 = 3 fa.5% %

(A) 4 Z DNAHFE T mre 4@l 2 h k=344 | (non-
homologous end joining, NHEJ) #4]:i& {7 DNA 4k > 7 #5 ¢

@ PR AL AT A
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(knock-out) > ¢+ A Fl ¥ iE L vi 4k A 5 SDN-1 ;
(B) fte » A 2K EF e HRATFIEIIZE § BRI A D
DNA s enfi-in™ > Wmfe i 7 T R4 #1242, (Homology
directed repair, HDR) » * % 3%k 3 DNA #ic4 5 #% € &2 p &£ A 7]
PR s Rl R B )T 15 B4R o 4 %%kt DNA
W2 p EAFIA A BRLEE > ¥ A% L SDN-2 fr
SDN-3 = #g - SDN-2 rrj Z e DNA L F X S8 A | e
PHATFIEE BRI X SRR PR R
PHRAFIEE IHE VRSP IRAFEE S F %N il
(edit) ;
(C) SDN-3 R £ & DNA $fr F % 3 RE chf 7] 2 2 55 5t
gk F RS AR EART RAFI R G B k] (G
SDN-3 sk ik » cnf 725N 8 F 5 R FA TS 5 HRA T R

~ A L 5
BRI M- ER) o

B. A FlhiBH I (T T 2 n AR 2 F

BT A TR T A SR g AR YT AP Rl ke
o~ R d BASFIfr e A2 AT LSRR IR D
iR G o e FV g A FIH A AT B0 & 4 e guide RNA
EHHIED A 5| & - 43 40 guide RNA 7 3 ¢ % e s i
(off-target) - £ 5 5 # guide RNA 2 Cas 3F-v &2 (T 45 &
WE i me? HAFMEFAFHETY > TERLATY
(genegun) = R 1% ] (agrobacterium) # 78 % = 2 > f 2w s &
TR SodBis enimre £ 4 (regeneration) % B A8 fE ik o

FiF P EER > VAN - A A FREES 0 2 kA2 A
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FlfBiE s 0 PR EHEERA CETNEGF P R ENBEE T
koo BB ATFIRPI KN TE I ERLFSAY F R
(Quantitative real time polymerase chain reaction, g°PCR) & 3 id &
= T/ (Next-generation sequencing, NGS) rxzd & 71| S fE =
S EFREGEHSEEFATHRES (4oigss CRISPR/Cas9 [k
7% i i ¢ CRISPR/Cas9 £ A FI X iR A7) M2 £ F 5 2
Y R L S E T HRA A Rl A BT D
d gy AEE o FEEHRAFDT N o
A F B T RT AF TIHESF DA T B - 4y T
Boledf a4 ik aec o pbob > R FShiBRFT 10E P00
ﬁﬁﬁévwfﬁi%ﬁkﬂmyqﬁﬁﬁ
(A) #=2& =7 5 ¢tREA T (non-transgenic end-product) ;

(B) £ Flhgzc a5\ i fﬁ:}i,{h‘? F AN o

C. A F%HIBEHIITT A B AT P2 v s 47

A FI BRI E T A A1 K > v uE R E AT
PFT Az A EMR o R { Hmr  { e kiEd s Elad
AFGIEA 52 £ PH T AL T2 KL o R Al o
Bow - o

Dr. Fedorova "B * BE7 33} ~a A~ 4 E~#¥ R 204
1
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FRLa8* TP BFF LR ot 2R Tk 7 a7
- dp A #r A8 if 1 2002 & Ching % 77 7 Bl sui 25K A 7148 & 100
bp iﬁg A4 1 B H - f 3§ % 31 (single nucleotide
polymorphism, SNP) ; 2012 & Parrott % = 3 B3Rl 1 = F h
<2738 180 g 74 4 1 SNP ; De Silva % #= 3 B3>
2013 & ~ 45 Tannat RIF)H 5 S HBRSAG 5 7 1873 B A F]7
5 Tian % 72 3 B Fg>t 2009 & & 47 4 s fe 2 B B 03k 51 B 7))
AR5 134% > a2 s BAREF AT RLEED 14% - &
ERH7* R RIcA TR g £l PR T A
R ik - et - A
AT A SEE Y T RPN TP TR e L TRl e
WKL S 6o WEHL § A 2007 £4p 0
BT T g SRR e T AT R R S 2
500 & ;Li 2 #= 3 B>t 2016 &% % * $-¢ 3+ (Fast-neutron, FN)
o e 8 2R IR Rl 0 2418 Ap L%
% 1273 B A FE o W RHART S NiTh B4R Ay R
B> XH T fegm s i &5 B AERY X 22 kb

1

ey

—

7 Corteva §]% CRISPR 4 sk Fliistie © L5d 7
BT AT PR FEEDL L F REEA] . L ER R R
PR AFRET TR rUFF I A (waxy corn) 0
AR &6 & w1909 £ ¢ B PSR XK AR Y
FIRGTF WXL AFI# 2 p RAREr A n o BT LA+
K ke & o fiF it B 44k b (amylose) F A 4d kb
(Amylopection) » ¥ & 7 Mok AR 12 KR IRER RS B8 S B s
B A EEY BiLo1040 £ 24 THRTIE BRTEHNFALL
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FH B R AT P bR (introgress) ¥~ A B LR 0T
fa o BT AEARALE S E o

» Corteva # * CRISPR/Cas ,& st » 11 SDN-1 £ %1% {&
Wk oo 1% 2 Eguide RNA & %) 4% 2 Wx1 £ ]+ # promoter i
B2 T 5 3 H2EEFTE (untranslated region) o 7 % BB WxL £
Flo B RAF)? AR HREE g 7 RIFH DR o FET A ken
BT 85 0 P § B bl OT% L &% 065
1A% .

Wx1 2 7] 5 %5 “fm P EARAATFGiEL T £ ol
BAP R ARATE R BT AR T AT ¥
?4@éﬂ’“@wsﬁ%?ﬁ#%%M?H#mm”iﬁﬁ
FoCorteva » H#-pt Fux Br R B E AP B R i F A E

=5 (Northern leaf blight) ~ 3% N

A

Corteva 5 ¢ CRISPR/Cas )k stz 2« if ﬁ{fﬁ, (S N

B T B LT JE P

TAEORET LA M A FRERL LS R TSR TR
(targeted breeding) P 1% 2 & ¥ = »x o

Y- HEE G MR AT REFRE Y B AR

BIpg v AFIMA RN LT B0 anisd] > N2 BYET

¥ 548 vk oDr. Fedorova P> & 3. 5f # ~ CRISPR/Cas =

2017 # AR 2R S 70 % AR

==

i FEg St A4tk (TO) ¢ * PCR A FIMEZ © 4
FWHR > FENRPBHAL LA v g & (TL & BCL)
& * Corteva #73 & /0% i £ A& FI4 & 1744 Southern by
Sequencing - # RIFE B AR AT = UM% A Bl i i vt R AL BT
FEGEEFET NOF ELET F 5 HRAT
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Dr. Fedorova 45 &1 > ¥ BRI F &8 7 BHhx BIFERE
SRR A FIA et R BB P ARAR > A TR A RS §
A g WRFAANE @ A e ED Fenpk o FRE e
S R A FIR A 50 A Bl R T il 7 IR B
2 I E B Corteva chfk FliniEsR i 28 £ 2% 5% - blgd £
BIR F3% T8 F F40 7 CFRpart 340 7§ ? ) s Fiink o)
#t Corteva ¥ B[k &7 Az & B4 H RGP %HET
A ATEAAE TR > ¢ T gE B F R R R I0IRR I

A2 R TP Fenpiar { F oo o

B 4Dr. Masha Fedorova f§ 3% & F] %83 jtr CRISPR 2 % #7/% -

D. A Flia@s e ™ & & {rB'% § & & F 3
Dr. Fedorova i&- # /i &2 & Flsmifdfiest 2 & F 2 ) ft 32
FoRipy SR GRE > e dE A AFAEDITREUE WS R
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HAERFEAECRGES BORER A AR R F R R (B
Bed i FHALELENIERE DG doF Az L 2H -~ MK
Tl &~ Mot Bl (B 6) 0 3900 74 AL Pl & o 4
P H PR i 45 (Citrus greening) 2 4 BT £5 %
% (Panamadisease) ¥ i = {&% RAFpE T o A& FlmiEs BAR
LA LS o
PR ATISEE S EERE T B BREA
FlmiEA S e RE T F R E o RS 2R E BT A Tl R
54 5% ?m%SDleDNZSMV3m& 755N k¥E
AERHAFRETFORELIE GLFERE SRV
Rz R AFicg 2 P e st LR DA FIRIES P ¥
TARR) FE P A (REE > RIKAE S BLAF B ) 2R
W%SMW1§¢?$ﬁgﬂ%ﬁﬁ%ﬁ%*ﬁééﬂﬁﬁi%
FEI 7 FMNS BRI FOEBLEHEY B F L (case-by-
case) > N FMATIMIEL P AT Ly AR FATEE > F R P
Pk eed o I A E 4] o SDN-2 fvk T & dik Tl ikt
oo FIR R AEREE N g )00 Rdele jFaE 0 < 5 R TR
case-by-case F AL AL F d #F AL P ARM RN Rl A
SDN-3 & g% 41 R RATFAN &%~ % 5 kR
FERY HRAR A2 A K o R EE B A HATRES P
BB DR RE R B o FIRR 2 24
AR ASETRGFFIAHEI P A EEGE 2R 3
B FHYEE D D ORRAFERLAINEF R - Dr
Fedorova 3% & RFC R A2 8 A#H 2 b %G AZR 4] LA FlhiE
R BN 2 e TR A S LR T iz

[

g
3
\ >
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4 4
(H}
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FoROFELE B o

E.CRISPR/Cas &AL 3 > S P £ 4 E

Dr. Fedorova %~ % Corteva = & &= £ Dupont Pioneer =
pEEp (2017 &) T g Fraz vh 4§ E 2 > e Broad
Institute 3 £ & i* > - A3 H =7 » W #2p &y 2
CRISPR/Cas #p B e1% 2L & JH #2148 (independent licenese) % %
= P Enn BRY o BH L LS 324 (jointlicense) = % o g
PRSI N AR E L eR oY P fERE RS L pIETR
MEfRA- 2 IR G X DRAL -

B8

L
v

e B ULR £ ﬁm%%*"’%%%? ERT A
“’ﬁfﬁf#—% U e LR T N 7OiE* A S fed P m%ﬁ:@v
FEA R ?w%ﬁ%iéﬁﬁ‘ﬂﬁ“ﬁwi*ﬁﬂ

(Tetrahydrocannabinol, THC) » & 8 > % & 24+ hp L% o

B kA kR A s Corteva = # e § TSR ZEY IR R
Mo Pz LM% RS o] Frad
(International Maize and Wheat Improvement Center, CIMYT) ¢& i®
F L oF 3om (3 o (maize lethal necrosis) e o AT fd
B pME -2 B Eried £ 2 ¢ o (Donald Danforth Plant Science
Center) & iT:c Lt %& &2 W%E Lz k£ (TH 2 7 9
(International Crops Research Institute for the Semi-Arid Tropics) &
R B WA B #—"Z.L}@ﬁé—_‘;—g # o & (J.R. Simplot
Company) & iT:2 L 5 £ &R G foiht Mg AT HBE >
BREERAIAFIEE L EER > U2 L2 Ao

FITNE A

v
*m\av

kAR
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L E e o Corteva » f2d 3 AL B ERES &
¥ ok s % > ¥ f Corteva B % 4] &7 T 5 g b
(https://openinnovation.corteva.com/) j&B~i-smen g (T3 & T o

Gene Editing Possibilities for Farmers

POTATOESES
WHEAT AVOCADCOS CORN SoY CANOLA RICE SUNFLOWER
141 258 &3
wi¥w C ) o3 Ol Q
vy &) P €D | (=3
Yy ag § & =7 M

Disease resistance

<&

v
Higher yield using J

fower resources

Better
product quality

< é

>
v
v
Drought tolerance \/ ;
v
v

S INSIN

Faster to
mature

Slow browning or
rot «

Bl 5 Corteva Agriscience IR % 5 & A FlmiEFH A H > 5 o

Gene Editing Possibilities for Consumers

5 ® & 4 # &S &

Enhance Create low- Improve the = Boost the Reduce Protect Shield
heart- gluten flavor and cocoa vineyard bananas / oranges
healthy wheat cost of plant’s fungus against from a
soybean (targeting  decaffeinated  immune affecting disease disease
oil proteins coffee witha system to the wine decimating
associated naturally resist a industry citrus
with celiac  decaffeinated harmful orchards
and gluten bean virus
sensitivity)

] 6 Corteva Agriscience B4/} 7 & F £ DA FlmfEFH2H 5 5 o
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https://openinnovation.corteva.com/

B) v ATFEP

Corteva Agriscience -k#: 73 @ &2 Dupont Pioneer 78 L4 B
F7RETEHRIIRA R ARIOFEFT oL EFFR RS LS
L= B o ¥k A7 g ¢ < (Franklin Research Center) » d = B
Stakeholder Outreach Consultant 7 Meredith Owens & (7 § % % ¥
B2 Firfas (B 7)-Cortevax #2Y BF|= B %k~ H
FHET o A RPEYIZE Y iR ERZE s B
VRH RS- REIEOTERE EV 2 AL 2R IR
B cRFAFIIRTHRT - TRESRLTHEE A
14 4 7% % % (Genotyping Lab) % H = (1] 8) -

A 5P AFIRFTHREE TR ERE LT
Corteva i& * A F]1 2 s TR RZ ST AP 4R
T REE Y R4 (Agrobacterium) % £ 2 F]4£  (Gene Gun)
E it A AT RG] L A% ER G I ERAAR
FEANEAD ARt REASRE o MHMEK - BEEY
#& F1HE > Ms. Owens &f23 17 3¢ > BAFIAE PRI E SR &
et b R AR AT FRMAFA P AT I E (carrier
disc) } eni®d me o
T oA FHIETS Z 4 TCRISPR/Cas9 &2 #5112 fk4f &t &
SRR LR 8 S T RE R L LF
FIREY o R B HGIREEY > SFF AT EARRLGEIPEATR
S BL¥atE o A Bz ieh3 N o @ A 2 ¥ %% CRISPR/Cas9
BRSIPHAF S B ET T e TP T THRFLAR | R H
izt P A PR L TR P TR e R 2 o 3%

\
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B grpme s Ma g BR S w0 TR h- RS
€A E R L IRT S e L TR S AL IE
73 4 3 CRISPR/Cas9 £ # 51 4 e 4f & 48 ' 12 chfk Fl 48 +5
FTORST A E R T FlihiR S AT e (N o T % 4

BT AFRERTS ko SR REIET AT DL H

3

=

AT & A T IR vy e e (T AL AR
RYpE T LR BB n%ﬁﬁomﬁgéiaﬁé%ﬁﬁ
AR PR AR IO KA 2 E 7R kA (light, dim,
dMO#%Eﬁ%%@E’%ﬁ%m%%ﬂﬁﬁ&ﬂﬁ%?éﬁ

WAL > % P g i DELTNE R 8 T OB £ A g o

B. %+ AFA 471 %

AFA LA T ERY XA DL F R FE oy 4
UFERE FE LR EERE T U SRR GEY 15
PR F13) 0 e E N R R R e AT 0
A g7~ pE L E SAAEE ko Ms. Owens 12 E 5 B4
PCR bl B i £ 5 2 i frsn b 13l Rlin 42 (R 9) -

PRI AL AT 2T %

code iE {7 kS I FER 0 Ap B it

By hagEEk QR
TR LR A Al
REAELR] 0 ¢ & HE AT TR RIFLE & T ARG oA SR
e TER EMIERLGERRES P HFE-BPERNY

# & > 2z~ £ & barcode 96 3t E4 i » ¥ T Genotyping Lab i&

W
! ’.P

¥

Fﬂ
ek
e\

Fp Bl AT iE 1063 F IV RS H by s g (barcode) 14 4

BBz His1) Pioneer p AR Irehp d it AME p L AR
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‘o %7 e ~ DNA 575~ -~ Real-time PCR 32 & & 2+ 4% > fF % (F

#Zﬂ?éﬁ_":&]’)‘é%\ |]§=}:§V’A,\+%, XY —Ll‘,\%:Aob"i._mL
F* FI & F 4P 40 # R 720 Real-time PCR # - Corteva ¥]# % 3

AL BRAA YT F ARG FRF RE R 0 EA T

A iEde L F) R 2. A 3 f&35 > )¢ Real-time PCR iR £z ¢

FRIFETTvRFARZ > N RIS P REER TR T
PR FEEARDSAREREFTF B F RAFREF Y- 4 Real-
timePCR EZ 2 (2] FF) (5 1T W Bl F RA D 2 ¥ k28 %k

H T g A FI RSB E B TR o
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10 develop
g
it for those who produice
v consume. We do this through the analysis of
Ao enrure cndy

the best genetics are passed
nest

B 7. Corteva Agriscience ;* jf 5. +k%= 7 | B 8. Corteva Agricience # F14] 4 7§ %
LN 7 o

e 4 .

B 9. Ms. Meredith Owens fZzL A F1 4] 2 47 * 2. Bod B oo 473k (T00 47 o

(4) 3PP RFHR-E AL
#® Franklin Research Center » #4552 » A FE %

# (Mendel Greenhouse Complex) %-gp # it £33 2% % (B
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10) frp £ A 2478 F (B 11) 8 3 HAREAPF 7B K&

“&““m?&%%?ﬁm BB BET DR A

A EEEZTIHIUER SRR SRR ERITIER S URPIIFE
B2 L3¢5 F g REAAFRETH -
B. #%EZ VERHAFAARXRTELASTEITRE HET
e R o~ RG>~ HA T FRERA R RIEATE L w5
A% o
C. xAl2pdEZ k22w A ik Fap gz
i 3 R W3 hp & & 3] 4~ 47 L (Auto-phenotyping head-
house) » # 11 #uiE 8 4% > Ffieth § 3F F RITE A R R Bfop B
PR ML R - BuEAATIIRL N By
PR HREAE f BB s BRI R foed o IE R R
FAEFRIL 245 VBN L SRS 0 LRSS R
A ERBEET IR 212 2 LR FEET A I
SRR I S R R FPIERAE CRRE Y P
w5k 4 (B 12) -

Hh R U ARSI R )R B R AR R gk e
BRFEDPBEIRA THEIAEREGE D EFT ARPR
(B 13) o fothi » p o il > 7 - RREFL A A7
WR Pzl o A L HE RO I T M R R R iR
Ao TR L A R B B B It E RS 0 v F
AFANL T HREZ IR AT oL p B ERT 2 WA TR S
ok AR R T o v RIARE RS T

A& RS KA RJIL e
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] 10. Corteva Agriscience &% foi&5% 8
3‘; e ?I"EL °

B 12. Corteva = %] > p &8
(LRSS F AR
(FIF7 ¥ WS prdf 0k dpdle > Jo R 5 B
https://reurl.cc/L1gpX9

d Ron Przysucha *+ 2019 # 3 * 4 p 4p
B2 Ry

pooeit g

Bl 13.Corteva * A2 p &8 % ¢ 23l
SRl SR S PR S = b A
(FIFP Y M S dndk RS Bp
https://reurl.cc/L1gpX9

¢ Ron Przysucha »>+ 2019 & 3 * 4 p 34

Wz p )
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https://reurl.cc/L1gpX9
https://reurl.cc/L1gpX9

(6) 332 4% 2R e (W 14)

>

T g2 57 3 ¢ (Crick Research Center) » gt @ w3k

N

FTAFIIRASFE 2T A R 2Z2FTHRE > ERNERLEF &
% ¥ 744 (Good Laboratory Practice, GLP) %3 & § &% % 391
BARAFFERIZET R - GEFES 6 € A 1 H AT &
BOEEERAIAITATE &G AT s R R TR A s FEEmRyT
BRRF RE S FRAERIILEAE AT AMER T BLELER

LR RERFERA T ARREL ERAL

A. =348 9 % % (Regulatory Science Lab) 2 #l # 22 & I
ATl v A% F e RERE 2 RRIEER 5 B0 d & F
WELPHEFP LR HRTECD L SF 0P

B. 30 WA H%ZE I &HP RPN 0 TiiTE
e MICERETEFRELY 2 T RAITSFREELTE AR

PLARH 0 o blde gk FlE R R s B R0 o 5%’%@ ==
i 7% (simulated gastric fluid, SGF) % ##t -] % /% (simulated

intestinal fluid, SIF) 4% Si& (7 “ 2% » Rz v 2 G @

FRPPIEY A PO FoAr 0 FRERBATY LT EAH
Wi A2 PR EATR © Fov LR A AT S EHE IR SRR
PARkAp b B FARE LT R AR THI TAR

ViR licdp - 0 WL RBIEL

C. PrpithiblF ok % 11 (F1 & £4HE 7 it L FIHE 7 &

B Aatr & e > EEhi: (Southern Blot) rrznidze & R E_F
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= H - 3P #c (single copy) » 4 PCR # fie 4 $/% (Sanger
method) 2=t & & TF & 2 2 RiTH AFHE @A PR K
ZEBERBRITEE > AP A AT 5 AR
2z Pt A7 2 RNAEIFFH 2 FATR - Flad KA
PopFs tgapie > Pioneer £ * i G AR A E Y F S 0 B
L3 BB As o A RLEs S AL ZITEE D
Southern-by-Sequencing #:i#+ (Zastrow-Hayes et al, 2015) » 4+ %+
T v > BRI AL T0-74bp i &> H R = >

FEEREAPR S RS T-DNA B 7] » 2 Bz » (74 A 7148
T3 2P T EBRE RS o BT P TR A TR L pE
i e aP e RS ;*gr} 515 o p £ 5 752 & (probe-
target hybrid) » 51 3 - f #r# &7 biotin 2 {8 § 4 ~» F R
streptavidin 25 = 4g & £~ > @ streptavidin ¥ — = #73% TR € ;“ﬁ“
dEATESAEY SR A AR R RT
Illumina System #plfre 2 /¥y > 2+ 3 HER DTA %
Fooo HMT BN BAE T S N LR 2 ;;gg-gf 1 R4 s
frprae R MRS §ocan PN EE e BEZ R EF D
B 7% % o Pioneer *t 2016 ~ 2019 & * 5 jiedp 1 ie - # & £ 2%
%2 4p B & ¢ 22 (Guttikondaetal, 2016; Brink et al, 2019) >
RRGHEMTA T HEA TSI AT HEBZ L FPRI&RT
i 7 RNA 4p B & 47 0 Gl4ot& ] DuPont A & #1de d1 ) #

RNAI 33 A F AR 2 F o+ -

D. B HEWUFTH%HE £ REHREWUGT foe En e F
Bl3E - Corteva = 7 5 87 &g B ITE RS 0 RS
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& 5 RIT 2 P-dF A 0E (strip) > £ 14 % 3E real-time PCR 3 f4i&
7P R Y BT ferl 0 L A5 Bz PCR (digital
PCR) i pl4ailc & Hiplic 4 » sy W7 H - @Ay
fs i B (single copy) » 4 2 2R Fleesg (v d 2 RS AL g
RAFCG TR REREEISEHY o F P2 AR EY
MEBRE R BRRRE o

(6) %4+ NPT P (F 15)
# A Crick Research Center & > 53k Fl % 4% & 3 Corteva =
&+ 5 ¢ < (Seed Science Center) > ¢ Mark Howieson ~ Matt
Kestel ~ Krystal Tentinger f= Wade Wiand 4 % s ¥ =34 (7 8+
72 (seedtreatment) fE B £ # i ofEF I F T TR & onfd
+ @ R TR E A (fungicide) ~ 28 & (insecticide) ~ ¥ 2
F#&FE# (inoculant) ~ /% 3% B & R & 4 (polymers) ~ Feas #
hd FEFTH o b TEFAROD L HBRASET ER T
30 % ehifik s ¢ WAL BRI AL T BT BARBRFR
SRERIFTESYE R kLS o
=5y Aﬁﬁ%%%ﬁ+&ﬂ$%@npﬁs CEESRR
A+~ &FF T SHIATRIRE o PIRAF MEREFZ S
BE R

1

.H%@'fr’é ﬁéfﬁ F‘X ,Fl)ﬁfrvh, MErds fp

.4

AR ¢ R 4“*%@9?%ﬁ%¢5ﬁ%%’
ﬁﬁﬁ%#pﬁ?ﬁﬁ*Jﬁ+&ﬂ%ﬁ’—%44”ﬁﬁ2m
DT fEE 0 T b R R R o R 1 B i e
SR S R R R o T AR
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P ERFE SUEREVY R BF L A A AR T
e EYE R R E474 3] A $ Mr. Roger Zylstra #7254 (B 3
(Bl 16) - Mr. Zylstra 5 € jm &+ 3 f @i £ K ¢ (lowa corn
promotion board) iz i /A - ¥ EE FEVIL AL EERR
% R ¢ (lowa Corn Animal Agriculture & Environment Committee)

RIAM S FWPp g omserpg AL R € (U.S Meat Export
Federation Pork Advisory Committee) ~ % R 24~ & | ¢ 2 = Hjivis
%] = (U.S. Grains Council Biotech Action Team) % > F % i f&
£ ¢ +5 ¢ (National Corn Grower Association) ¢ 32 7% &1 &
oM E M Zylstra 4 » 232 B 35 2P B % (Soil Health
Partnership) » = F %% 4R (Right Source, Right Time, Right Rate,
Right Place) plus practice *+% #= 3 (https://www.4rplus.org/) » %=
BB SLRR NI R R E PRI ESL R B
b A~ B 2GRS R REARD TR

Mr.Zylstra S5 chR3hp B #* -2 1948 # B 4584 o p

LRE R E7e F 50 % Eags%k o Ao i 700 Ew oo B RE
7% @ 5000 EE o Mr. Zylstra o w5 75% ALEFEE G R
Z 4.4 (High erodible land) » % 7 4% 2 3 & i3 FI# 4
Bk A3 B gt LA (Notill) B He 12 < 2401
Hs kY gAY AR F A4 B (Bacillus thuringiensis, Bt) -+
Fonma i@ e T3 0 & H VRIS
P B LT TR

AR epER S 10 Y A7 3K T 0 Mr. Zylstra f#
WA ERFES (B 17) EERY AFPH 40T ¢
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https://www.4rplus.org/

(1)10 * =44t F o
(2 I EHRT ST CAAREE) SHFMETF R

4Bkl i

(B) ErH  FAPFLEfr Rt L HuiiEE REEP
(Cover crop) - #d ¥ # 4 & % f 3 % (Organic matter) » s
H R ok PR ERG R VTR - B IFS 4 R IR
SR R R BRI K B

Q) BlEEERASRTHehn 1% BBE > #F2 &40k &
PrE o BB BRI o

(5) PHREMEZ RS B2A N A RN ARE LW 1L
B o R 25%Y EAARYRA LA ERTRE At efrd
FA LR o g R EIET i

EEhge s 4%0* A A T A S O S

\’m
)
_\_‘__
‘;‘;
\3;
|
o
i
[}

(6) A F i i®d s » BFT - FRPEBY T
F?@*ﬁ%ﬁ%iﬁaﬁkmﬁ’jﬁﬁiﬁg@%E
WA E BE = BB OREA K% (B 18) - Mr. Zylstra $*33
2587 30 5 E k2 G iRBNPRAG FE F] 2N
FERLCAREER AT AT
7 A SE - REES T
2R B R R TR LAY A AT el R BT O 7
FE>BFIMPH TR FERY R KRBT G -
KU AP A 2B HEE N FRLEFELY Y N 255
Ao n R RpHEREHMEPESE L REA A ]
I A Tk EEREERE > F 2 ARV iE 200 iR /E
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L éf_#ﬁiﬁ% °
K MrZylstra B0~ 6 i AR Bt AAic 38 &304k

Pipend fF 5 R E | Bt B A4 ke o R pis

v
H
¥
Jrs
14
H
SH
=
= .
A
%‘
ﬁL,]. ~=$

T Akt (Refugeareas » iR 4546 42
5-20% A Bt H3E2 74 RT AT MATRL L REH
EﬂiEﬂﬁéﬁﬁﬁ%ﬁ*ﬁowi&}@ﬁﬁﬁgﬁ;g;
Bt 3-v fuibehT A fed 4 a3 N FH g me iv 44 B

o Fitams o EE Bt it T HEEEL) 2

n{\—
‘I!

o

BT R PG F 5N (Ao R A R AR SS
) pAwf Bheh X ErcF g ?Mr Zylstra 3P o pwod A5
SFRER 0 Bt B IERfES 0 Y 2 ARG - 2B (9 12%)
Gzt fE T o et 2 A KPP E T a0 REEBRE R

THEET EREET B EFEA S Bt v Fu P e M T2
FUMHEY R RARAE s HANAZAFE A FEKEM
o TAWEAKES LR

BIES &S frR R EEANT 26 0 BFT LEIST b
Tole PRS2 K Mg > B g T MEh o T ) B 3k A R
FIRERS R AR E 0 T AT P o et R D kA
BRI Ry RE EF BT A2 200 o ABALPREY
FONRIES 0 BAF R R E T R RS R A R
Ao BB TEAEE T SR E ST R TR A
FURERE I EF O RBETRATE B DY E -
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B 16 7= % B¢ Roger Zystra B 3% €

FEVLLRBRLEESE 2

RS

Bl 17. Mr.Roger Zystra 2. jr &V %

G N Al
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3. ¢ ELALFIHREY P wHEL L&Y
(1) AT dHERETAEL F % 23707 Y
10 * 8 p %3+ L3 w4 L8 ¥ (Bayer Crop Science) 5§ &

A % F ¥ 7~ (Huxleylearning center) o p* B = & & % d 3 LR
(Monsanto) = & §i8 » Jhe & »2LR » 3 B s HE 4~ 7
HEAFRAHFRFPETER > RN FAGFE T
Bl s ~BIRFERYIRIEE (B 19)c ZHE -2 F Y ¢
% %_ Dr. Tamara Bowman 4 %3% o @ chg B = » B2 7 B
(B 20) fo==2 iv4 7 #&3% ™ & 7_Dr. Raymond Dobert f $¢ T
AFAFGEE L2 AT fod B R (B 21) > 2fcrm Y B£ F
g3k (B 22) -

PRACLENHEL P ETERRETEE T RAEN A
FHEB o ERl120 5 BRI BT 3 i
B%ﬁﬁ%ﬁﬂﬁ&\i%ﬁﬁ~ﬂ§1%?%ﬁﬁ;xg$,

BATORChR AL E R A AR 0 udeds
B ey o LA (T pLE AT L 4 é;ﬂlz

“3\‘:

%
FAACRPUNS AL DG A AN TR U R E i
B EorE o iR % o
ERULE AT RetiTHh2 Bgfot 2PTRHR T A 5
(A) A FlEkysd B) pEEF (C) S &% (D) &mmu
(B) + % » £ 5 @rFE (B 23)c 1995503 T - A8 A 7o Az i
PRty 3E136ME A KFF R D T 13 E (R 23)
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NREERAT - LR EA T L E 2R LR
BRI AD gl TR § FF Lk o Flpt LA EIE en
PR - TRAH I §RT E 2R A TR R £ R
LR A F R G o A % IR A R
OECD 1993 # # 2 4551 » 230 % 21 MR 2 %G 2 HR /8
(£ 4 f8) tak %% > (as-safe-as) #f1- > 4p A fhec maf &2
WSS T T RP RR et AR e s RRF
LB H g L Ad#H ek %% (Science-based comparative risk
assessment) b g PESL o

Dr. Bowman 4p g ecivd & 228 233 ~ 7 F R RF
B2 A 20 Een e A2 E 0 B4k FiZ G AT it A
Ly RVt A8 X 226 > FRAAEES 9 Bt 2
Ko ErFRA FATFIR 2 A ReDF9 F CrylAb @it s &)
B> HE % E 4000mg/Kg Pt s M) B3 T g
e L AR LA TR E chA > &% 280 W e CrylADb »
PEFATRE X 2HEPF R -

seho Y BE4eza K7 EmkE (glyphosate) 2 iR E 23

—=

PR -BEE TR BRI I E P H A
e gk o Tk (TR % R T o B2 T H A RO TR

it
Mo ERBERE R HFPAAEEMT ALY G5 LR LR

g3k T A e F 28 BRE FIDILAKIT S BITE 5
ek 2MEE 1260 % HY 3 F ARSI RS S
- RO B RS R RS B R E L PR R R

ARG AR FR A G R T AEH A ER S A
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Foho pA T d gofrle L5 kindp (Stack) B hiRE

- Herwag o - PR RN 2MPERER 22 BT

Bl AR i e R4 HRB ] EE  A R -
B TRBR Gt 3 A At 2 g LR REF T A

LR A RPFBEEETEEL LK E RS BH % 2
LR

%ﬁ%ﬁ%%&ﬁwmé’ﬁﬁiégééﬂip%o%
E

Fietsieidpth 27 i MEHFEF ATl DR R G
GefR R Y M- Hha R FRAD 2 APEz ] §oo
mgiE o MHEEEFIPIE L FRAFETH POy AR

FRF R EE FES S L 2L o
Ariep LB A 4 48 ehF X2~ > Dr. Bowman f%3

FAEEEFE L 2 S A PR 2 2T
ARPER B M LG fRFBRD 2 =P 24T Bt
I B4 o LR G A2 it o RRET V4] bk

SRR b N S S L AL 5 5 o L

FaiE AR AE S REFA ARG EFNYF X
TG ATHEH o FRATESFHL2Z 2B - BB THEY
o R iEds o AT MR R e TS R BT

WP R TR G SR A e R
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B. LA (¥4 Ll B H 4 L Flbhik2 3 B &3

BE L TR Y BIM LA Flh RN A 2 B > LD
Fwx 2 Dr.Raymond Dobert f§4F 7 £ #7233 o 43T £ W H s
PEpi@ L0 A A FshfEnda o s o > B9 BB R &
AT MIERMD w e A7 AUBRAFARLL > g
bR A F TR A e AT S 2R WY ARSI
B A doi * @ hA Tz ¥k > a f AFERE K
pEhTA F e B R Eand 2 15 IR BT o

MELR T A fpeh b Ba S 0 AT SGER LT AL L

A T AL EY Ry R REF VAP - F

Bl kB o B A aE 2 A TR B h R L T e s ]
LD TR BT @ B AT AT A PR
Bhenw i o K-S fERUR AT by LR 0 T S e R
#F P EFUpA 4 ATEI T o

V- AHAFRBETF A EREREFT XLt end £
BLa s PR A G A T A A TR h TALE R (Social
License) ;> i i HAF X R R AP T > @ LR P E4IR &

LiE bt bR TN ER GRET HF BG4
NARM A BT EKDTAG S
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B 20. Dr. Tamara Bowman 4 %3 ¢

SEHTWEFE S %

Bl 21. Dr. Raymond Dobert ff 3% & #]%
B2 FRE o
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22/ MeTAEy B M Ak

rd

2R

Discovery Phase 1 Phase 2 Phase3 Phase 4
Gene/trit Proof of Early Advanced
identification concept development development Prelaunch
3::::.%: 54 months 27 months 30months 37 months 49 months
Average | UsD 31 million USD 283 million USD 13.6 million USD 459 million USD 17.2 million
« Trait integration L
+ High-throughput ) - Trait development + Field testing + Regulatory submission
Key screening « Gene optimization - Preregulatory data + Regulatory data + Seed bulk-up
activity + Model crop » Crop transformation | . Large-scale generation « Premarketing
testing transformation « Product » Product development
development

B! _: iy ] (ﬂAfic.;vgcnuareldvnnmdf‘or ‘| f

optimization

Prod

—

ucts combine vector

and breeding stacks )

LI E BN F S PEARE A o
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(2) B35 fEs o B3 PR
MIFEY Y CHRERRA SV AERTIFEVRARE
TR SRR R ER - Al TR B ke
PERERET R EEFUNEE TRRERG RF DT U
Ph g e o 2 A B AFAAFAY B3+ Eﬁﬁtpﬁw*ﬁ - g
CPREPUNET DT BT AR isﬁlﬁg,d Dr. Charles
Boateng ™ 3 # i~ FHFA MK IR T AEE N EBHEAL LB

PHTEAT I R R Rt

A TREPEBUVOSREIRERELRLIAFRL AT
FrE s P ET IR A ABAT E EE FROITE

o AT ERE & i 4 AR IRRPF LG LAY A
AP PT B PRI R AT HN 0 BT RRT R E R
B EFEFEEATEA BRI RS Y P kaf
oo B R PR A+ s 17 4 47 0 Seed Chipping % F
(B 24~ B 25)> fa3 o ii* 4o A ~ % & 0 Flimo] e 15 7
Afei REFTEF o PRBEFTRP O T Hh A3 > LiadFh b
5T g AR S BRE > E R IR B R R
Fes AR R FL BT R e T
& 45 (Genotyping) friz = DNA Bl - %% L5 F 7 P &4k
ZAFERHEE > FHF PHRATF T FLTERALG

=

TRGEENDPERH AT RF; R T4 BV R
- HEH AL FRFERARKZFE T B F
B AL R A AR RKenfd+ TRTF P %

AFD R F R EERL S R T i 20 B P HRAFOfE
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PR R R e EFE S R L G Pl FUR TR S A
ATEfEFAR LT EIERELER OB -
%% Dr. Boateng 1 f:x Bt 5382 3 o 2ozt il e 508
ZHREE ARG Bt RE N A2 RS S P AR
AHFRRARTF] 2 d AR 2 2K BP0 13k gk

Brep dod AIER D 4o B At § 2T 0 R 3 f EAR

ﬁdp 9 A g@
EoMBEPR SIS ENFETL A4
)

ES RGN ED LU

R EES

s

F 2 Ao

B. MEfEIE T i BRIy Bk ek o
» B FEF (Geographic Information System, GIS) ~ 2+ 3% if i
R i = = R LD A L

O3 3 A E R IBE R ﬁ%ﬁgp(@za ST T
A B gfh e

C.HFR R (R 29): o IR b A8
BEEFHEDRLAER  FE e FEFHFEORFE ¢ 35
BABER - B RRET - BT Al EBE (F 30) -
HIEOPREE ~ BB A S A S B RS o
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FREmE s LEEHTAEIR AT AT TR Z

1o FFriE PR G aven 0 RECAR VAL LER

BB — o

B 24 5 Seed Chipper $#8~"%.5 2. 1. F -

Bl 25 #FFEY ¢ wBgat g
fa+ P~ 4% Seed Chipper e

B 26 Dr.Charles Boateng %3 4 #< Bt %
By A Bt v 22 e
FAaT AN STV ELE -

D. # 32 & 4K & IRTE
ABWY)=F(R B 7+, BE TS, FTH)+SMHE LT

4 A2 F ehzk & 238 L3 i Climate FieldView™ JR7% 5 5 84
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BAAdrfiiee %4 HIBE IS g 0E 2 A o og
ARG > BRERRA R s A
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6. &3 PR S AT AR A £ 2 TR BN
% W@+ ¥ %+ € (American Seed Trade Association, ASTA) ~ 2
P F e d w sk (Biotechnology Innovation Organization, BIO) % &
s B 15 ¢ (CropLife International, CRI) = i 2bic fiy e
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A f%i w1 E 4 $af2ivd (Bioengineered Crops) »t % Rp “F % B
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http://gmoanswer.com

http://biotechbenefits.croplife.org
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GENE FDITING: DOMESTIC &
INTERNATIONAL OVERVIEW

Bl 52. % B+ +% ¢ B4 Dr. Bernice
Slutsky 4 % R™ & FlihiEd L5 B o

Bl 53. 4 4 fliec s
Connor F3F A Fl1 BT L L£hf
B

2 #« Dr. Andrew

B 54. W% FH A% B € Dr.Suma
Chakravarthy 4 % 3 F]1 #2 it 4= 2. > 7%

EEAE b

o
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1AZRRENEG RSP EABRA R EF 8 R85 2% AT
1fed P EEIR
10 * 11 p =% M4 3% B B ¥ 3% (U.S. Department of
Agriculture, USDA) #1{e 4~ 7 % #& % & (Animal and Plant Health
Inspection Service, APHIS) =t 5 2 g7~ (State of Maryland)
B ~3%  (APHIS Headquarter at Riverdale ) » &2 APHIS/USDA 1
& % (Associate Deputy Administrator) Mr. Ibrahim Shaqir ~ #< f
mi#-3 it (Government Relations Specialist) Dr. Bill Doley ~ USDA
vt B ¥ & (Foreign Agricultural Service, FAS) 7R 7 % & #
(International Trade Specialist) Ms. Jenny Morgan » ¢ ¢ % & & 5%
t» ¢ ¥ (Food and drug Administration, FDA) & &% >{rg§ &
&t ¢ < (Center for food safety and applied nutrition, CFSAN) ¢
W ¥ %% 2> 7F (Consumer Safety Officer) # 2=+ # L (Dr.
Jianmei Zhu) L RFAHERAFIIRL A Ffes AP IT KB B
(] 55) -

A FREIPFPIEE B FEHR

H&d Dr. Doley #fz (B 56) # F¥=nsc/it 1986 &
TR D SR ¥4 S HNT F R 24 (The Coordinated
Framework for the regulation of biotechnology) > 4 %] # & ¢
APHIS £ % iv4 it 10 sz & £ FDA E § & Sfotfl g * %
> FR%EB FEF (United States Environmental Protection
Agency, USEPA) £ ¥ R & @&z # * 2 pr 8o 2§ ¥ 4] 2
ZEEERFTATPEAHAY FF B F I (case-by-case)
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ZF - AR RF 7k ¢ (National Research Council) *+ 1987
E Ty :fﬁ X EIRE T £ e DNA B K ¥ g AR
M et A A (Transfer) € 7 # <92 £ (No evidence
that unique hazards exist) » & 5 A F1 & ®wend= 48~ 3 » £ 22 DNA

G AR E S AT AR P HRR LB GE T R
A#H O FAREFBTENRABNERFTA R LT H AR

oo AR G THEF AP REREDEIRG R T T
BE FUBILAITEL FH e A RATE A IR L £
& 2 WK 7& 2 (National Academies of Sciences, Engineering,
and Medicine, NASEM) *t 2017 # 4% 1 7 #2500 2E 4 $F A K 4
PREAESFER P2 RFL N B0 E 2 BB
HRAZFPHAELDAEHG A S TRIFLET
¥ ath e 29 o

B. 2 F L £ AF1 2 AFHIBTHF HE2 BEE %2 T
.

FALENREBEF P EKE B (APHIS/USDA) L % 4
PRFEL PR ZenE FE R &4k 2000 £ B2 T HE P R
% | (The Plant Protection Act, PPA) ; 12 2 1913 & #3770 r:f];s%
w F& i | (Virus Serum Toxin Act) » & APHIS 2 2 # # 5 &

% (Biotechnology Regulatory Services, BRS) # 7 B % 4 4
it d~ (biotech crops) =i &1 42 (genetic engineering, GE)
T2 P g P AP BB AP e g A 2 2
PR P TR AR LT S FAL ST R
A - B (Ao 5 p T KRR F A F) -
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BRS ¢ 3 %A 28 ~VEFHEUE 0 FRRE N2
BT 0 ARk PPARRMERITEH - Hx & * L
1 FiEFAF A T 24 F o FlEH o DNA(Transfer-DNA,
T-DNA) # 4R R EPATIAE ] > FRZ g APHIS
#1# (Authorized) 4 sc:Ef7v B frffed 2 TR B
7% T4&% APHIS 04 %% (Inspections) - B # > % R 3 4+

S A2 e BB A T IEY o Bk e JlEe
III'nOlS ';%fiﬁ}\’:; ’ iﬁ {g F?Eé,%&% E‘J/”i{[:‘;]l';” ﬁﬁﬁ- o
P
Bk FlIRTH N F F oA 8 A aRd%k S g 0 Dr

Doley # % % g 4 7|7 #fAATE ¥ AL (New plant
breeding techniques, NPBT) 474 # # ik » 3% A 5= 3V 10
e A ST 0 W R R AT AT g ATl ARl Fo

@ % 8¢ SDN-1~SDN-2~SDN-3 s %5 = ;2 » % ¥ 4+ SDN-
240 SDN-3 2z B chfk F1 B 5 A 7R 380 2§ PR chE B 2% o
AR HER PR EREET o Vb WA AT RIET S T
AR P B AH2ErHRAT CREFLEHFE R RA
Flzo+ ¥ L5 &2 g % (Null-segregant) » 22 3k 224 % iR
pPAFLI A4 2 Tadihd 2z &% 4 &5 (Transgene-free
final product) $pb>> o $F & § R erde th fidn B * 3F 1T &0
TR P ETRTE A P A AR LT TR -

Tl ERBR NI %%'ﬁrﬂ'%ﬂ-ﬁﬁnﬁiﬁﬁi@ﬁiﬁﬁi
B 5o R NGRE ST & » APHIS ¥ iR s )
APHIS-BRS # 17 & #5 4 F11 424 J» ek F] 2] 4o 7 £ )4 R
%o yeE F B PPA 25 # H -BRS %3 TALZ
@ A2 7 (Am | regulated?) | eeRed FRIE > & A Fla A2 2 F

’

CF
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7?%* ﬁ%i XA 2 vHEB: @im@ﬁéﬂw
2/ 3 FlS iR 2 23 072 714 (Non-regulated) #-:°BRS ¢
&ﬁﬁ&ﬁ?%’iiﬁﬁPMﬁHWUﬁrﬁ#%%&%?

= | (Plant Pest Risk Assessment, PPRA) » 2 2 T B IR 5 #i#
(National Environmental Policy Act, NEPA) 2. "3 2 % 48/ |
(Endangered Species Act) 4% & T B =% | (Environmental
Assessment, EA) & "3 3258 #p | (Environmental Impact
Statement, EIS) #4= > 5 13~15 B * eh§ AdmARf {8 (Fh X
%ﬁ’?&ﬁ%ﬁﬁﬁi%ﬁﬁﬂiéﬁﬂﬁ°%&%QW?
§ 22 5 BRST #

https://www.aphis.usda.gov/aphis/ourfocus/biotechnology/am-i-

requlated -

APHIS-BRS # I 724 Bl3* R ps » © 3% 132 2 #7142
ﬁ%(ég%ﬂ%ﬁﬁ%)%ﬁﬁﬁ&ilswﬁ##@;z%
FlE o EFF AR DS 4o APHIS-BRS 2418 % 71 ¢
SRR R AR RARR- - - £ & LA F B F 0 Dr.Doley 4
RGP R 1 E o Adp At APHIS BIAER Y 2 A
ISR R B s VB 0 FE%K) A

V'L

FE R RAAER B ER WP LA T EMMER) R
goo gttt G - B ERAGIRE AL AT F AAA Y o 1T
2FF 2 0 blde i A Tl AR ehat & fe (eucalyptus) ~ -1 4
AL hER L ART N AEREN ST AR

fi%?%i]\ ,;IJ o
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https://www.aphis.usda.gov/aphis/ourfocus/biotechnology/am-i-regulated
https://www.aphis.usda.gov/aphis/ourfocus/biotechnology/am-i-regulated

C. EFBRBEFEFHAFIIRITF2ZE ¢
EPA $tAFlafed 2 T ¥ AT By & d gl
| (Plant-incorporated protectant, PIP) » 12 2 & 7 378 B Z{cit
BER Y X 2o 2T E Ry T BN B B FEA 2
M EUR);2 | (Federal Insecticide, Fungicide, and Rodenticide Act,
FIFRA) ~ " & |44 5 ¢ 1= ;2 | (Toxic Substances Control Act,
TSCA) v Tmzna 5 -~ #4 2 i g 5§ 122 | (Federal Food,
Drug and Cosmetics Act, FD&C Act) - £ R fate & % ek 51 42
Bt %3t » F]¥rz 0 Bt F-v F & G ARAF N Ft B EPA
Flgenid & H A fped e BE2 Fad > ¥ Bt k-
PR ZERMINES 0 - HRREEP
TOF R G AR PRI AT ESHE LBt FIEE
PEFAETCERELR PR EAREIRTBRERE > &
FRNAFEHZFEERD - FIAT I RTFEAT LS
(okdh% ~ BT %) iR EPA fE HH L HF 5w r 5 5
TrATEEAG o AFSHIETH P 3R G PIP gd] > e

b

FATA R Bl FlGBE TR A8 50> A3 2R i H#HAT
URFF ORE F 0 FI EPA R & F £ A TIRIETS 2 ¥
BIATH E AR o

D. $ M mHFr g B FHATFII M2 £ F{rp B ER
M s 5%+ ¢ 2% (Foodand Drug Administration, FDA )
FiEfE L i aR FDA #3754 174 (New Plant Varieties,
NPVs) A &2 EFHIR > ASNFmEFERLT pRE
%3333 (Voluntary consultation program) % # %1% iE (B
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57) -

BRI R ER BRE E B2 S R
( Federal Food, Drug and Cosmetics Act, FD&C Act) 2 FDA *t
1992 &2 24 4 T @R H S & Rog L EP
( Statement of Policy: Foods derived from new plant varieties; 57
FR 22984, 1992 ) -

FD&C Act #1f¢ 2
ST Z RS PR B AR 8 5E 2L A
%2 @ & p 2 4 B (Endogenous substances) 7 &
T ouz 7 4e chip» B (Added substances) » T & w I dv i 2
GRAS (Generally recognized as safe, GRAS ) 4= & ¥ ¢ 12 o £ 7]
1ARITH s S F LY AR5 GRAS eh- 2 o

FDA *+ 1992 # 5 % 29 p o~ # 37& 24 it (New plant
varieties, NPVS) /=2 & S-pc f B/ » 250 L B-p B 444 * 37
wRL A2 9% (¢ FHd £ DNA RS TF 3 i) o i
AT R AERAT R TS T N A AhE T 0 T HRALIEL ¥
F 2 VR AL A PN I RFATE S RIS IRCRET
#oFDARG U E L § ABmERE)FFHEELL 2
DREERL L MFIFLEERT ARG & (
BT A) M RAT LA AP R KEFT AL DA
FDA T2 FDA % &3tk MAEFATE G 513 £ 22 204

’e

ﬁ@ﬂjﬁ°%€iﬂ®Aﬁ%&%ﬁ{éﬁ%§$%%iﬁ

WL fRAARM LR & 22 R AL o FDA T B % 2
Lb%w’%wziié% FHTRET o BEK B
Fedizgaay g Tt 20 AR F R U2 F B o op R



pAEFMERA A Ad ¥ ide FDA RNF 25 42253
RFeFf  AFifea 52 R Ed a X 2oy 2 ¢
= (Center for Food Safety and Applied Nutrition, CFSAN ) % 12 o
FDA /g 5 o #3 3) F"*ﬁ*ﬁz N p RERGREARRY ok
i F AR TETE R

AR FRERE F TR X 2R AP
LM FH 2 Y s 0 d USFDA B2 & 7=k Y 3%
22 EEH . e ERTEAAS R AR S X 2 PR s B A
AT N R o P IR EARY > FDA BB RER

(case-by-case) e ;4 » 22 F B X7 F % 7@k T

HOTEFT TR REMNSATFSELT AL E - KR
T 3 B B (dod 24 s BARUR S Y A4 K
) MEREAEATS 8 ST O R BG E- RE
'}: o

AR ERHITR b i7d & 0 A T rdu2a a4
v T B % e (substantial equivalence) ke > vt ETE i
PrrragaBisgod o o RA P EFFER > SLATEIT

ﬁm;gﬁ‘*’r’z i(}_gg\'}i ’-,"’E’FAO/WHO-E’E’

)

RN
e

Eo i
OECD srft £ 4R fF o b #h » SR34 A2 € FEWATAMP F 2 2L



{6 > FDA 4 € R.8:% % & L&k T’;ﬁ»mxﬁfr:p"ﬂ‘z RN |
FeR A RRILRALA B T AL SY 2 FDA R T 4370

FE LT EH REFEAERY PP TR TR R
F 4oz ¥ gk 2 4 5 2 144 47 (Molecular characterization
ofevent) 7 & 2 A F14>/2 -DNA B3 L 472 2 B+ *en
AFRTLEE S MEARP Faox 24 & FTH (Safety
consideration of new substances) Z ¢ 7z 2 & (£ 2 {EACH F (A
17 > = & & 47 (Compositional analysis) Z 1t i s 47607 3% »
FHHATETS AMAEY R NS (LA SRR R H
PR2A2 220 F R 03P (REZ 39 psdrdld
£~ § i -~ Raffinose ~ Stachyose %)~ p 2 & % (BEA 2 # g ~
B>~ W+ 3 - 25 A > Benzyl Isothiocyanate %) {r ¢t ik i
SR (2R RTR) BIESAT 0 A2 S RS

B ZF R T FATEEIRES 2S00
REGRET SN S O

FDA @ =2 p BHFEH DA FIZIFLFRE (L&A
i 0 A F A FHIBTS) R F R ERE S (45 2) H =%
BEF (38E)H15 (252) 4 (0 #) i F (19 #)

Hae (T#)~kfe (AR)#F @R) 1% BF) ¥ 4k
s ST BY) F5%F (T12)sEHX {ﬁ"ff
A (52 #2) Zitfn b6 XLt o

FDA $+ A Fl1 428 Somged Rard L F A d EF S0t
FEREENC AFI4E8 53T >
ﬁ%QFW\ﬁﬁﬁ%?%’ﬁiiﬁ
@ A A g e

i # % FDA ¥ 3%
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E. 2R &FEF g2 FHATFRIES Shp s
FDA P $t A FliE 8 &onE g 1772 > 403 2016 £ 2 W)
F% TRATFLFPPHAST §F L RRAT K% 0 FDA F#
ATE A AT A @ AR IR AL A A R RO AT R
2017 & #-% % i 3 =~ ¥3=4 425 (Request for comments) 33
B 2010 2 A F - BRENEAT 4B LEp
AFHRETS 8 B2 AP ATI I RS 2 L
0 Fe e
Calyxt m# g dpa~ & » T %= FDA p Rl 4%
B - 2 AF%IES S > FDA L &% 4 9p % ¢ 45 ¢
(A) ek § (Nature of change) © #-2 i 7 vk 2 ¢ fofis
# %] 11 TALENS i ]g B 7 o 335 20 ok 3% ¢
(non-homologous end joining, NHEJ) ##]4& % -
(B) szine % (Confirmation of changes) : ™ PCR 3 &
TALEN £z p R ET T/ 5 U E AT TE AR
TALEN % fce 2 93 e @ 2 TR FIA Sfi 2 )50 £ 4]
g o
(C) ‘==~z (Compositional changes) : i& 45 & 32 i Jig j&
2 RGP ARG R B3R F 0 T (linoleic
acid) b G E i< o
B B R BB B d 2 BERN EL L7
PEPLMRETESY X 2RE F

s FAEERPASORT I TBMEAER P FEFE
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FRHAY BER > FATRIETR L TEE L ARES
F]+ (Transcription factor) 2 & %] > & F € 3 4 255 8 45k o
FLoAFRESFP I DRSS T ER AT E S BT RN
(SRR R R T R AT R VY N
AR D E AT B ow A FlR R e Bk
SESTEENEEL INEIEC S SR SR E T RS T S

FHETEILA g3 H BT OB E WP FE LI LEFS D

o
EL
= »
[y
i)
B

f T A e @ FDA & 7 3E A K A Bl iRF Y o
afe & S RAR AR ST G A 4 AR BT ARG
THATNRBEIRDIELE 2L F 2T FT FRHE

w}
-s\.\
——A—\

é‘ié*

o

S
=5
% =
—%v-;

Fo2RAF L 22 A FlhiEd 2 T F 84

¢ ® PF FDA # 4 ¥ 4 ¢ . ( Center for Veterinary
Medicine, CVM) F R M R 3 § k> 38— A2 %2> ¥ 0 A F]a
2ok At 4 (AquaBounty Salmon) & & » 3P 2K Fl1 486 45 4T
28RN FLERE LR AF IR TE aRF A B

R FAERAN BAFIRITF P ¢ T 82
AT Ae2 BT A ARG chS A TV RAS T U E F R GFAT
FEREAE S TR AT I BT TERE . 24
FlL AP 2 B2 e AT BB F N T &5 RTE

V-

(New Animal Drug Application, NADA) = FDA # 1 &% &
Gl - M BRI SR SN - e e -2 S U SN £ R4 3

T
DNA > ¥ it ¢ A 71 e M enG 8 5 00 > 3 shdeie 41
PR SR UEAR PEREEAMNE R By



PESE LB ATE DT L FILFUEFAPOELE S W
Foopteh sy FAATE I RS R PR EHEBE R SRE K
BiFfFEds L5 A7 £85- %o

B A FliEd  p74 & enE A4 H g da A
Fli b Ak o FP FDA X £ P € A TSRS P 7 4
w FDA ot E5 hied THFITE | F4Y 35 8§ SR
PLET R oo

FYBE- B3R BAF LKk dnd 4440
11 # chR 7] » ﬁ%%#ﬂw?ﬁ#ﬂwﬁ%ﬁi$~%%ﬂlﬁ.
B ko FERER IR EKRY BEA A 0 A F Y
B A AATHR R 5B hE FDA & R 3 L #Hg 0T
ek e B R 0§ AT AR R RAE g RAT A BAp g
HE iz PR LA LA v REFA TR BB EPE
EiEul 3

515 FDA 287 KRB d R BN 4 3% 2
FRAL T o @A DRAT] > SEF LA (5310 )
TBaw o ARG R T KRR TAPIDL 3 R HFupld s £
FEE TR E oM AR WAL E > TP B RO
AF I AR R RAES B FREE BT > B F FELL L
3o FF A 2020 & T o

G. 3 Wfﬂ}'ﬂl A 2 ?;%ﬁv% XriE ,,:fr‘,f_xé’ j”- K
ARZRFEFHG BN AFIIRE ST AL Hix o %

RRE > 2016 # 7 » oF T2 %1428 503 B pI3e 2

(National Bioengineered Food Disclosure Act) ; » 4577 USDA =
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R RS RS R G 4 1 42 (Bioengineered, BE) & &
FM-USDA d B #£7 3§ % & (Agricultural Marketing Service,
AMS) »+ 2018 # 12 # 20 p &% T4 1 428 403 B 73%
#& (National Bioengineered Food Disclosure Standard) ; » ** 2020
£10 1P BE4F% 2022 % 17 1p #4950 49 %
B aRURBPF  RrBFINRREFEZHRAATI LIRS S
T 33FFIATES blAcde X2 1 f2ikis (BE
FFZHhBE2riPr1Rra &
(Bioengineered Food) % & % & 7 57 % 3 H ik iva 2%~ &
R LA - Ry b Sl I S
PRz aRed R A AR ERPIHE E A HRAT DA
Flifes & F € E DR IRAFEE (cis-genesis) (T4 T4
CRSRNRE #I%g B~ 2P RA %35 2 A F i o
Y B M RE AR LRI A FIES 5
@ FTH 0 4t FD&CACt 8 SiE TR 70 ZH GG Frk

/4

m 2 EF Rpaut @

SEE- BRI kA (PHCATIRFPELF &4 Pl

dRPFA L) R FFH S SR g
# o Dr.Doley g 1! » pt 373 2bd 2 AT A2 S K X 25
Boom EFIRT HEA AT S TR 5 R RS P

BTG AT IR KA K S Fube b TR el 5

non-GMO ; &7 » 5 F# & ¥ F2 Ay e ek g om )83

fr8 8 5 WEREY THOBE 85 > #7257 BER

AWK FRREINE 2 BEBBHIR » P i3 2307 S5t
AT Fet3 'iﬁ A & By T
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H AF1fd Fios i o Bkl 2

Mt AT L A2 Fifos @ 0 WEH dithE ik £ RE
EFTRRINEAERNPMIE FFEFL P HRIFKTE 0 T2
RS SNELATHRERF S #H30 A Raw 7 AL Jfg,%:«.;;,p
FR#fotwm i Eeh o & J"{ﬂ@' SRR o bE
£ if e 4 54 - APHIS/USDA £ FDA 24 ¥ € F g p
P2 RpEEE P a A EEAPEY 5o i@]f g B
R EZ TR ARTR Y § SR R o v ¢ S
FAHETREG o DAy FATEREEIR A p e A SR
JEEAITE & R ?Fﬁﬁi'@?]:".;g{zg BRI Fo L 48 L4 wp s
EFRBP 2 2HTFH 0 G 90%% F AR pe oA S §0
gar o X FETHAIPRE BRI BF L T LA FH R M
R ke iedp or i@ 8 o g7 6 b SRR 0 T B
R R0 BdR T Ne G TR R o gt EREHT HEH KD
Mo dod D PORS UE N F R AT RN AR
M OH R PFR S o USDA #1i= % 2 (Global Agriculture
Information Network, GAIN) FH E+F £33 & B P 5 444 A 7]
FalBE BT E T PN EE RS AT B 2 RE 3
P N S

’f@f

v}:rl;;:'o

79



- e
>
L ;‘ 5
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Dr. Bill Doley £ 5#= % B3t < i o

Bl 57. 2 MaS2 EFH i nf LAy
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Ji

NSRS

1 PO ERERB AT FR
(1) Corteva = # & - £ 2 B (T2 » 07 2 2 420k ~

FER ~feH 51020 5 Beenfl FlihpiB i ie2: 2 g T Lo s
T2 & 2P r RFEa o G EHAPOEBRRE YD G
v oo B g bR g Corteva 2 3 B % 0 B A RiEenp &
L4 A AR TR > H 7 ES AT P A A enT
A o
Q #»2RMWAAF I RAF AL AL 2T > d
HpLi® £ Rr o5 ?? TINEHED LR kG S

Koo BRI R R bR E 425 0 R85 Corteva ¥ % %
FRE P AEE 2L FREAE -
(3) Corteva ¥ 35 CRISPR/Cas9 *t B £ v & * en& 4] > &
CEE T E) gaf_wwuwﬁm 2 RTEAL > hoie 2

DB E IR o M SP BT Corteva % BB A RT

e
NN

I 5 o223k ¥ #ri Dr. Masha Fedorova % - 4 % Corteva =
GhT ARG L > 3B 3% AR 9]* CRISPR/Cas 9 % sk ¥
RETRLETAE - AEPG o EE R Ao s L 3
L g,fjgj,; FEERFIHFERFIFITE LT
FV R aﬁ)j}zﬂfgﬁfr;}g%‘ AV

(4) Corteva = & ¥4t & #hiE # A Fli 78 & 378 L Fl % {84

w’?waﬁiﬁiéﬁiﬁﬁﬁii FRAE - BFE

o

HReNF 2P RER G 0 IELRRE SN L LRI e
@’iugigﬁ@ﬁ”ﬁaﬂéﬂm%ﬁﬁ*ﬁ/E#é
WohtPEAGFRENERRER > EEARER £ o
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(1) YR8 RENFE REFELF > BFEYH MrRoger
Zylstra #3% % %$Pﬂg\%@ﬁ#\wmmmi;ﬁﬁﬁ
Fls BREFALZ B NGHRE CE 5 g T AL
TR PR L R AR
(2) Mr. Roger Zylstra eh® ¥£d 7R HR4008 > 5 4 %
FHRBPI O LR R B RATE PP AT ke y o
f kAR E SRR TR AT HRE XL PR R
MEIER S GERYATEMBHERRRT N L E
SREAGE UAFRETLRIBMBEL L gEy o
Q) tRHF AR EFF RS FEERE  BRET AT
1RFrE e b RRREFZIEL AP TPLBITRE TS
WwREE &S B RFERHES > SigeR R
Ao RPREVEAIIEZE -FRF BT - FIRBE 2 F
EORE Ry

FeE RS T RLE Bo5 R 0 BB 3 F B TS E AR R
Fepn Bgdamw kg 1% c RALA R E ~ L 5T A
BREF DAEFRFEFE > EFAPLSLEAREE

'3
BN FERLEPRLL R RELY R T UicE R
5

[y

EABHEFHREY P MR EFY

(1) %3* Bayer Huxley Learning Center » %85 7 % B < B ¥4
BT oo L ¥ RS 2P R R E L e 4T
FAGPHE  RERAFITEA PR ESEIRAS K0T
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P A A R R A T TR B R -
(2 HEFREY P o PR BHENET S N R F A
WE R R E 2R MRIEFFRE AP PHRAFAT
IR R A LA R E AR WL
AIcREpp AL T ATE A ST AR i A L ¥
AASAPBBEFA AEFF AR EL A EEL - o
() s FiFEAE X P LR R XA LR < gEED
PR REHBREZFECENTREA>  FRREF B

it s AAT 9?5'3)% A p A EH §EeE
XA $BE > VENE o E 4

28]
PEATL L RAEHA P TRt 2o F {5 20
3 4

(1) Calyxt m 74/ 2 P2 X A #fad A F|%hiEL 8 4

@mg@&@&@&jﬂ’AKFPﬁ@$Wa&%#?ﬂ
» H

FopRRIEEA ek 2APM AR DA TSRS & B
FiEAEE AR K HY FHERPSEI TR R
A BT i ,ﬂﬂr'}"b»l %J 71@1«111:'?.:1"51;@%;’? J}i)?r_r%#ﬁi

L

(2) Calyxt & * TALEN 2 F] %48 & 3L ¥ 35 oL 4]

2 M4EFTRE s @B @& * CRISPR/Cas i 7
POt B S A o b s TR EEE R LB

& F FIFTRRLEIR ik P FlY B (T4 2550 > < gt

FAFILAREFZTE > A2 5% 27 R %R {rE 2 B
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%
b
®
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RS Y R g H I A FHERE TG - 2
CEFPEFRG FEEMAL
B FMAEFAFIIFAF2 L FEH D 4 7% >
ZEfrE BME L L LR DD HET BATE (AR
AFEfoe Ak 0 3 B F A B AR At P g H e
R E 2ROl FRA O K2 RFERE F o
Fap LR o P ARV L ae RN R AL
EASL2FREM > 7 iy BBV 2 ko
PPRgRE NP BB RY A% A

R d 788 EREAEZPF L E  PHF FEY

PEY 2 A

(B) 4 AssbfEF A f 7 2 E A R PHASE I MR
AR P ~ iR O

B iR s i f R AL T 8 ST AR TR o

A R AREEE
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FARA UBE S fFAER
TARAEHEARIE > LA BRITEHRH o
2 E FA SO S A T A A £ 2 s B

S

1) $FE EEDMBE LN T4 230 AFre s Al%
ERA oA ER A P R RBE TR

ﬁ’jggﬂﬁ%ﬁﬁh\ﬁﬂ2&$?%§%?ﬁﬁip
HEd O BRETRERTAELE P FAREEE E 2L
GRES SLEE - Eed N I - o (I 1
Fp 4 ;}72#‘[ é_'}lr— A B
(2) =P FP 2 R ATFL L Papiivivg 20 o
ﬁéﬂ%ﬁ4#mﬁuﬁiﬁﬁ’%%%ﬂ%%m%@*%
119 1 A S A EARE
FenT g+ £ 40 > B7 a0 m g 23 § R - 2RIER
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Sunday, October &

Attire: Casual
Team armives in Des Moines, 1A
0950 - 0620 Taipei — San Francisco UAST2
09:05 - 12:43 San Francisco - Denver UA431
1340 - 16:19 Denver — Des Moines Ual1536
Hotel: Courtyard by Marriott Des Moines West/Jordan Creek

410 5 68th 5t
West Des Moines, 1A 50266
P 51522393800

Monday, October 7

Attire: Business
745 Depart from hotel

Transpaortation provided by Carey International. If you do not see
the driver, please call Hotline at 1-800-223-9817
Reservation # WA14012894 - 002

8:20 Corteva Johnston & Lunch

TOO00D MW 62nd Ave

Johnston, 1A 50131
Visitors must have government-issued photo identification (such as a driver's license or
passport) for check-in. Closed-toe, closed-heel shoes required in labs, greenhouses and

fields.
Agenda:
820 - 830 Check-in | Carver Atrium
8:30 - 900 Welcome & Corteva Overview with emphasis on Ag Biotech

Hevin Diehl, Global Seed Regulatory Platform Leader

9:00 - 9:10 Safety Overview & Transportation to Franklin
Meredith Owens, Stakeholder Outreach Consultant

9:10 - 250 Franklin Research Center - GMT & CGE
Meredith Owens, Stakeholder Outreach Consultant

950 - 10:00 Transportation to Mendel
10:00 - 10:20 Mendel Greenhouse Complex
Meredith Owens, Stakeholder Outreach Consultant
10:20 - 10:30 Transportation to Carver
10:30 - 11:30 (zenome Editing Technology Update | PDR 2
Masha Fedorova, Regulatory Portfolio Leader, Enabling
Technologies
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11:30 - 12:30 Lunch | PDR 2
Kevin Dishl, Global Seed Regulatory Platform Leader
Masha Fedorova, Regulatory Portfolio Leader, Enabling
Technologies

12:30 - 12:40 Transportation to Crick

12:40 - 13:40 Regulatory Science Lab Tour
13:40 - 13:50 Transportation to seed treatment
1350 - 14:30 Seed Science Center Tour

Mark Howieson, Matt Kestel, Krystal Tentinger, Wade Wiand
14:30 - 14:40 Transportation to Carver

Tour guide for the day: Meradith Owens
Stakeholder Outreach Consultant
Office: (515) 5350052
Mobile: (515) 229-6768
Contact: Kerri Lyons,
Licensing Execution Specialist
kerr lvons@corteva.com, cell: 515 473.2590

Bob Suen
Biotech Registration and Affairs Manager
Mobile: +886-935-T15194

14:30 Depart from Corteva for the farm (1hr)

1530 Roger Zylstra’s farm
14370 S 64th Ave E_,
Lynnville, lowa
Cell: 641-521-2688
Roger Zyistra is the president of the lowa Cormn Promotion Board

Hotel: Courtyard by Marriott Des Moines West/Jordan Creek
410 5 68th St
West Des Moines, 1A 50266
P 515223 9800
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Tuesday, October 8

Attire: Business
8:00 Checkout, store luggage on the bus, and depart for Baver

Transportation provided by Carey International. If you do not see
the driver, please call Hotline at 1-800-223-9817
Reservation # WA14012894 - 003

8:30 Bayer Huxley Learning Centar & Lunch

1551 Hwy 210

Huxley, lowa 50124

515-597-5900
Bring a government issued form of identification (passport or LS, state issued driver's
license) to show during check-in. Long pants, long sleeve shirts and flat and closed-toe
shoes are required.

Contact: Tami Bowman
Cell Phone: 314-761-8397
Email: tamara.bowman@baver.com

Anna Bickel
anna.bickel@bayar.com
Tel: +1-636-7379468

Agenda:
820 AM Arrive at the Bayer Leaming Center in Huxley, 14

830 - 840 AM Welcome, Introductions and Refreshments
8:40 - 9:55 AM Presentations

Introduction to Bayer
presenter — Tami Bowman

Product Development, Safety and Fipeline
presenter - Dan Kendrick

955 - 10:00 AM Break

1000 AM - 12:00 PM Learning Canter Tour
10:00 - 11:00 AM - Indoor Tour
11:00 - 12:00 PM - Qutdoor Plot Tour
tour guides - Brent Schwenneker and/or Charles Boateng
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12:00 - 1:30 PM Lunch with Question and Answear Sassion
Bayer participants:

Tami Bowman, PhD, Biotech Regulatory Affairs Cross Crop Strategy
Manager

Charles Boateng, PhD, Learning Center Agronomist

Brent Boydston, MBA, Corn Industry Affairs Lead

Ray Dobert, PhD, Global Biotech Policy Manager

Dan Kendrick, M3, Head of Regulatory Affairs Comn Traits

John Robben, (tentative) Regulatory Sciences Field Testing Manager
Brent Schwenneker, MAB, Huxley Learning Center Manager

Cole Waggoner, MBA, Crop Protection Communications Manager
Zhanyou Xu, PhD, Translator and Lab Analytics Lead Plant Biotechnology
Precision Genomics

1:30 PM Depart Huxley Learning Center

Fly to Minneapolis
15:37 - 16:59

Hotel:

Des Moines - Minneapolis DL5413

Transportation provided by Carey International. If you do not see

the driver, please call Hotline at 1-800-223-9817

Reservation # WA14012894 - 004

*Meeting Point: From baggage, take escalator down, follow signs to Brown
Ramp/Ground Transportation. Take escalator up at tram, go out door to right.
Check greeter box for baggage meet.

Hyatt Place Minneapolis Downtown
425 Tt St. South

Minneapolis, MM 55415
PE123333111
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Wednesday, October 9

Aftire: Business
8:30 Depart from hotel

Transportation provided by Carey International. If you do not see
the driver, please call Hotline at 1-800-223-9817
Reservation # WA14012894 - 005

900 Calyxt Inc.
2800 Mount Ridge Rd,
Roseville, MM 55113

Contact: Chole Pavely, Global Regulatory Director
Chioe pavely@calyxt.com
Cell: 612-283 5335

12:00 Lunch on own

14:00 CGB grain elevator and river terminal
12100 Yosemite Ave,

Savage, MN 55378

Contact: Kurt Gulick - CGB
Kurt. Gulick@cegb. com
0: 985-809-8594, M:417-366-2929

Hotel: Hyatt Place Minneapolis Downtown
425 T St South
Minneapolis, MN 55415
P&12.3333111
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Thursday, October 10

Aitire: Business
6:30 Check out and depart for the airport

Transportation provided by Carey International. If you do not see
the driver, please call Hotline at 1-800-223-9817
Reservation # WA14012894 - 006

09:05 - 1237 Minneapolis - Washington (1AD) DL3564

Transportation provided by Carey International. If you do not see
the driver, please call Hotline at 1-800-223-9817

Reservation ## WA14012894 - 007

* Meeting Point: Meet at Corresponding Carousel

Check into the hotel, lunch nearby and walk to CropLife

15:00 Meeting with CropLife International and American Seed Trade Association
CropLife Intermational, Washington meating room
1156 15th Street NW - Suite 400
Washington, DC 20005
Agenda:
+ GMO and sustainability in the US (BIO-Andrew)
*  GMO intermationally (John), Gene editing in US (Bernice)
+ (Gene Editing imternationally (Bernice/John)

Contact: John McMurdy
john.memurdy@croplife.org

Bernice Slutsky, Ph.D.

Senior VP, Innovation, American Seed Trade Association
(W)703-837-8140

(C)5T1-230-0599

bslutsky@petterseed.org

Hotel: The Dupaont Circle Hotel
1500 Mew Hampshire Ave NW
Washington, D.C. 20036
P 202.745.3460
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Friday, October 11

Attire: Business
715 Depart from hotel

Transportation provided by Carey International. If you do not see
the driver, please call Hotline at 1-800-223-9817
Reservation # WA14012894 - 008

8:30 Meeting with USDA/AFPHIS, FDA, and EPA
4700 River Road
Riverdale, MD 20737

Contact: Bill Doley, {301) 851-3937, william.p.dolev@usda. gov
Rodolfo J Zuniga, rodolfo.|.zuniga@usda. gov

12:00 Lunch at nearby restaurant
Stop by CL International (TBD)

Hotel: The Dupont Circle Hotel
1500 New Hampshire Ave NW
Washington, D.C. 20036
P 202 745 3460

Saturday, October 12

Attire: Casual
0645 Depart for airport

Transportation provided by Carey International. If you do not see
the driver, please call Hotline at 1-800-223-9817
Reservation # WA14012894 - 009

09:23 - 12210 Washington (l1AD) - San Francisco UA1803
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