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HENBUSEFY R 25 A BE— T EENSUEE AN AW F R E A > B
USRI AR PREA - Digs » SR R BRI A7 - 5 - RS LHEE
AAERNBUEEY R R T~ TR ~ AERTHER - B H AT RAVERSUE el

BEAh > MAERERNBUEARK ~ H#E - HRFECTEREEIIZEA LT - M PR

A

Ui 85 5 Roundup Ready soybeans (f57% RRS) B - FrAA S { B AE AL R 08 Ko
B 0 11996 FESTLE 22 F > [EC LHIARKUE B BB FEN RS
ML - HBEEEEHEECGEEAN - BE - BAHERT - BIMERZER
REAREE > B0 E—EERSUSFYIRI S - ARCEAEREACE 10 £ 20 FLL L
ARSI T AN ~ B - TR - e thslls - EREEOENER - FENE
FIEEMETAF - "POEEZEARES 1.3 BTl B R R BRI
BEAFRETIRIE - BEE— L0 T AV TeR Zen M 35 R e > RLONAG A LA N 4
BRI RS > (i F BT B TR fir(New Breeding Techniques, NBT) S AL AI4R#H (Gene
Editing) Be A E TIEYI0E - R LLE AT ~ SR THIZNSUE GEREE) E AR T
EARRFEEE - AEECE 2011 SFESHEHT B ER T S R AR RS (1] - REf SRRl =]
oy By 8 FH o AIFE  (DEHEXIEER(Zine finger nuclease, ZEN)FZIT ~ (B A% il Bhzes
(Oligonucleotide directed mutagenesis, ODM) ~ (3)[E]J5 5L A#&FE (Cisgenesis and intragenesis)

(DHE RNA 5% DNA FFEB(RNA-dependent DNA methylation, RADM) ~ (5)#&##



(Grafting) ~ (6)[Z[a] Ef#H(Reverse breeding) ~ (ERREES AJZE(Agro-infiltration "sensu stricto",

agro-inoculation, floral dip) ~ (8)& ik A #E (Synthetic genomics) °

AN o 52 RNA F# (RNA interference, RNAi) B CRISPR/Cas9 HYESR 4R #E 7 1T

LK E N EYI a2 e3¢ - HAJ ZFNs ~ TALENS (Transcription activator-like

effector nuclease) ~ CRISPR/Cas9 (Clustered Regularly Interspaced Short Palindromic Repeats /

CRISPR-associated 9) AN 4mER R EMT# LT 218 BRITFY) > 210k ~ =5 - 14

oK~ N R R H R F RV A S BN FI R T RN GREE 5 - (e H AN R

4 ~ FRINYRERIE TR TG R B E e PR E R A A R(2,3] - BER
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ZFNs ~ TALENs ~ CRISPR/Cas9 AN 4miBRfiuHIRIIMER] - REELNR a2 B ple—{lEl (&
R anfErTE YA EELLRTEE PR © Moloney 124 Andersen S ASCEHE — 2K B {H47
B~ ARNCE (EREE ) BURRLREATAZ RS ERGEAS N ERSE - AR
U (EREEGE ) - R BEA (50 SIERSUE (GMENT - (HIZ A By EREA
WRITERCCENEZRAE - Bt R EnEa R RETE - R ER SR &
AR E I R B HER - RS AEEY) T B EHVES R - LSt - RSt AR YRR Rl - =T A0
ARV o R B AR DUE RAVEYIRE - /N MLO BERTEENGR R nlfliiE
BRI RS 1 E K3 9r (powdery mildew)AYEEAE[6] = H RTIIEARE A HH & miVE R 281 ¥
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FELZ N 0 FERR RAENCUEAEY) - ERAVHIAAE RS &5 [ Z 515 - Moloney
@M " King Canute on Gene Editing ; 2KEEMIE(TS - Bi5 " B RS EKT T
an< o (ERTATENRF S ) BRI S A BGEHVE B AGR - SR ELa (Sl
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FERGT T > Moloney - H £l 3T AR L IT FESEAYEE SRiA B R B

%~ BRI CHE TR NG E Fr A &N Aa 2 - JERRZ(IRE 1T A5

FHEREERG 77BN - BXF%E Moloney -y EEHYRI(EE N 4miE £/ - 77 A2 Pairwise /2 5]

Trédaz A F RN RER BT 7B NRGene 22 57 M 484 RT AR N BGA F e o LR B e BE

Tom Adams 8—+/& Pairwise 22 E]HY CEO » YT T LA A E] - F 30 Az sk

B > H Pairwise /x| [E AR A BLIEA ZE N GREHSABNTSRAY Feng Zhang (GR$#%) £ »

David R. Liu (BI4051k) 4% K 1. Keith Joung Ff%  Pairwise BV SRERHRaZHE B IS (76

RE: > BRI EENRY) - YIRS Ret BEY15 % (Plant Disease) ~ HHY)E K4S

5 E23% & (Plant Architecture and Development) ~ TE47)4E =% 5% (Plant Density) SR BAAKE FH A

N4 72U B R REIRAIIEY) - EERRt B s e B30 ~ #inEsEE - K

EEE  WINFYEERETE BRI 21 - tE5h > Adams B EERAIRVERIRZ A =140

] {5 S AR N AR ER RO T 5% - WGBSR A S i s ERURTSE - 4

R A8 Fr EUE ) RS (AR M iR B A N SRR IR YR -

A H NRgene 22 5]HY Paul Chomet 18 -7 4840 0] BRI HE 7 R il B KB E iR B
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A ERRHEBL - NRGene NETEE RIS SRRV FTAIREIE TR - fRE2ut

FELLSABYIFIEN Y S 1R 2k 1 o Chomet [ -EHYIHEERE NRGene 4] 2féta 1 I HEAR

EFFERGER BT EVERIIT AR ZENEEY » EHERARnEEEERT = - KA

B AR A g - R THYRR IS A AR A R A

Tom Greene /& Coeteva /A S|(FRAE G AL AT T-HIPTE HHRVEFRFIEESR > /4
LM CRISPR/Cas9 BN GmEFMATAETHY IR S - G210k ~ =5~ ok~ /&
Felml HZE AR IEAE A T AR GRiE 5 1E - DLEoR e 2 Rl HEVERE FoREERDL
W&~ WEIER - FEE hiia &S o 5590 » CRISPR AV R > BU2 MY
CasX EH'E - el HIEENAGREE 8 E—EAREE » HHAAFIRER CRISPR/Cas)
Rtk & AR MHIRE AV SR (Waxy corn) » S ERFT2 YR 100962 H S8y
SHEC > T — R IEH HEEOK - RS R - K& 70260 RS > K& 30% ELHEK
B o ERIEER S 1009 2 iy - AT B hn D - TSR - Geh R i

{2 -

Calyxt AFEE—HLUHEE R0 > EEBMAESENVAT] » Calyxt i FHEANGRE
Ry R A R R R ani sy SRl s S AR (S (A ~ s ]
2~ HNERREHREYIRE » DUCRC VR EERI(ER] - @5 Calyxt AEIMHEIRITE

RIS A= 17 N TIFRAE AR /)N - (B E FEMRE A TALEN (Transcription activator-like effector



nuclease) FAGREHFMK LA RN BHAMENES « /N~ R ~ B#E - Javier Gil
Humanes 472 Calyxt A =IHYERZEEH > 7148 Calyxt 21{A[ 2 H] TALEN 24miEta )5 N
g - IR AN FY S ERVESS > HENERSUEN S - AN YwEE

Vet 2] eI &Y AT aR —F DAL - R T £ 10 7 YA BT RIE

FEAEC o NIy Calyxt 23 AN ERER FE snA VBT HEE -

Product Candidate Discovery Phase | Phase Il Phase Il
Cor Centric Prod
High Oleic Soybean*
High Oleic / Low Lin Soybean*

Improved Protein Composition Soybean
High Fiber Wheat
High Fiber Wheat Il
Reduced Gluten Wheat
Improved Oil Composition Canola
Cold Storable Potato®
Reduced Browning Potato*
Cold Storable / Reduced Browning Potato
Late Blight Resistant Potato
Farmer Centric Products
Drought Tolerant Soybean
Improved Yield Soybean
Herbicide Tolerant Soybean
Powdery Mildew Resistant Wheat*
Herbicide Tolerant Wheat
Herbicide Tolerant Canola
Improved Quality Alfalfa*
Herbicide Tolerant Alfalfa

c
o
3
o
=
Qo
o
c
§
3
>
N
(9]
m
a
el
o
-
2

* USDA confirmation that product is not a reg

- Soybean - Wheat - Canola - Potato - Alfalfa

& — ~ Calyxt /N B E R 4R R 2 S8 R
http://www.calyxt.com/products/products-in-our-development-pipeline/

il

H i Calyxt /A 5] 24 =0 H % = . (high-oleic soybeans) ~ 15 HF& (o i HF 5 7. (high-

\

oleic / low-linoleic soybeans) ~ =48/ N2 (high fiber wheat) ~ HTt EH ¥R/ N2 (powdery mildew-

resistant wheat) ~ /B B B 15 (improved quality alfalfa) ~ {55 e B $5 2 (cold storable
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potatoes) ~ [F{E &5 B $2 2 (reduced browning potatoes)d: 7 AR 4RI o » JEGSEEIE
2t APHIS (Animal and Plant Health Inspection Service)VEE o 48 i f T & B B SL VRS -
Humanes & -#E—0 /40 E RN 4miE sl s S 80 N » Calyxt =ik s S AVRERNER
aE o AR 80% AR EBRT R oM S BEAIRS HER RV 20% » E R HEHE
4 FrEZEET 2018 AR R EHERIHTEEK - BUEIG M B DU A - S DHE
(EFEaE 3 % - SRERIE S BB - THET 2018 4 £ - HIR Calyxt AFEEF

NP SPRE T e Al AT IS I VNl e A DL E SA S L Sy N s S N

g

¥

5

SRR T T - BEREE - ZEtRBUSESa A - Calyxt A EHR

hat

B EOH - PO > S NRR Y H AR N R R THYSR B R AP A H
RAUELY 15-18 52 - (HEERR{E A 25 53¢ > HR 30 FES=BREF AMERHR G40 T 100%
BB R RAHRBHHYEIN (ELIERERIEALOBER ) B2 T 43%HI5ET © LL Calyxt =]
ZFTERAT Ay - Al S BRI N RHEE R 20 3 48 - R — (0 Calyxt = 4E%E
Py PRSI 22 2 5 B H e 1006V R B & -

&rEE Humanes 18 -HY78EER > Calyxt 235 R IE 2L N SRER ST 5% — 251 AT {5
ANFIREERRNED - NEFEL > BIETEREYIRMESR - SRS g
T S THET 2018 £F BT - =&/ NERTHET 2020-2021 4 BT > 28T B B R 4R 2
A EHELERRES S T - BREARE 7 H R R NEGR A R B N UE R FAGE R - Sk
A A RE BB RIS AL N R iR ALY B TR © FRY Calyxt A 4800 R EE B S RUR

e HM TR 2018 A BT o By TREARRZ A fn VAT - IR ERFEI S L Humanes 18+
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3k ERRRRH T H RTINS SRR IR » Mok LR

KeyGene 22 &)J& H— b BIAVAE T A 55 1989 FERITL - AEEMAL 17 FLAREE R
(Wageningen) » FLAHEE U2 RatE YA B SnfYRIFTBFE $.0) - KeyGene #EA SuiERT &
e BURRTAEAUER? - dERRIAR SR B DU YIRBIA AT - AR EREK
HEE TN B AR o S ABE GG ~ BRI R RUE PSR S )

EENREHE AT - Walter Nelson #1472 KeyGene £/ EHY CEO » 4148 KeyGene HIFL
e85 - KeyGene A EIHYE LS M BHFTIEEL AL 5o 0N B] 2 FAIHIBT7Eh& iR - mBhbit
FeR R TRV BT 2 L NRE P51 oA ~ BRRERiER 2 ikt - ARSIV &
AR ZER B 2 BIGRT » Bt SRt A Al Z (B{EAR - RS s A RN EE TR
(b2 ETATEES o KeyGene /A H]# ] Oxford Nanopore K HRE 7 40 THIE ~ #
HEEYIZ R » B &aZ A Bl R AV E TG (R T AR AR AHEE Ko b - S AEN S
ZEZY > g HPAf[E Nelson a5 20 {8 LERIAG DNA BYZEEURGH » PUEEZHEAUE R

IRFRE SIS Y E 4B -

R R 4R AR Y/ NE SR T 0 Neil Hoffman 123K R B 25 APHIS
Biotechnology Regulatory Services Y FERHE2EAR > RIEERVEREH H AT EI R EHE I EY)
Al ETE PBI By A RBLIE L » EEEEYE Perdue MAF 3 H22FEE0H > SRBHERFUM Y S

PEPIET B SIS AN EEMV R E B > REREE G R KA Y



BT Feat el - ANE I AN dREE R i H LG S E A& i EmD - )
o & TAIA " Am I Regulated ? | AYE&EFZ A USDA MERY HENGRIR 2 B
TP 7 CER part 340 5K Tf2 (genetically engineered, GE);ARI A T T 2 B B SO FE P
A RefRERE Hl(Deregulate) » At LU LB AE VIR AR - 2RIRSEE H AN AR E SR
AT EE ER A A SRR g (& b A R 4R B 0EY) - RZE A EREY)
HEEVERZREEERES - HESNSHEYAZEY)  EBEE A T 4 fEER
SR PBI fE Y anfl 2 A R T A A - B

(1) MiFRDeletions) * FEPIHVE LA B FMEARIEA F B/ INTIMIER -

(2) B E % B (Single base pair substitutions) : HEYIATMEIR H N B HIRE

o i AR G -

(3) ZKREPEUFAEYFRRINIFE A (Insertions from compatible plant relatives) = TEHAJHVE(L{E

REHEERUREYINZEE Py S A - Al B2 e A Y& s S a4 nfTHIR A -
(4) sEEAYHFR T #EE(Complete Null Segregants) * AR B i A N A2 (B R SUS B IR HETH)

YIRS A OREE B AR A SUE SRR A -

e B SRR R A AR TR Frait IR e A R R R 14 PBI AR ml i B T A 2
BERZEN A RCEE R B IKTEE IR 2K B 22 1Y PBL Y E ST & R BIH AR %
Ko HIRBRERTAVEIE - A5/ NEET SR TR 5 SRRV 2 - SRR PR T ERRRINUE |
HY LR - mTRE e B SRR YRR R oAl PBI 2 kK A 4 R 25 B R DI 38 A (2

S [EISELNRE S Tl A 5% e DN I S R AR VAR I R AR EE - AR s/ NARAARY 22 B 5L
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Wt Es BNFEEIRA MBI A eI L - BN S ey &

PRI B R R o 2 A PR H e 2 e 2 SR B A S 1R 2 (Syngenta) /A B 7 fn e
298 Hope Hart 1814~ - fEE4ETE  ERSUSFIRERGREITRMTELEHAFR - 560
HRAERCE T E RS A T B R AR R 2 L Y 22 2 VT « SR S 2 VAT S EHY2
FEmAGEIN B - Y IR RS SRR RS EEYE R E R VAR
MRl - ERCUEFAE A REMIR - BRI - B8y - - BRREY
EEl o HATEERE AN FY S & R e HER i >SS Z (AR E B BLEY
22 > MARA 3L - FER ZNF ~ TALEN ~ CRISPR/Cas9 % & Bif% ke
(Site-Directed Nucleases, SDN)R¢{fa At #E1 THY AR A 4R#H H B A EL ] 73 £ SDN1 ~ SDN2
SDN3 $t = » SDNI1 Ef SDN2 & 1A REZ S A sl b B B 4 B — B/ D BSiix e fir 85
EAFRATHY AR SUEEAHHIE] - 77 SDN3 FIE A A [FRE R G #8 \— BRI 2
FRERATHIEINNE - AIREAN SRS 2T BB Y BRI E - Hart {302 A T2
— BN EERRIT - SRR R H AR B A S5 B S R 2 — 2Py 04 - RE
EEFE D E AT R AR IR HE(Off-targen) 45 5 » K BN R SRR FT i 8 &
oo fviE e N RENECEIRNER » BRRGFHESE M - FI1 LESEYAE i
VAR BRI AR B A A 72 5 - RIMER AN R A A USRS E - ol

FEEMIRERESFR o EEST > ST BN AR A R 225 U2 A5 A 275 ) (reference) ] LAEL
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¥ ERERGRT BEAMNEER -

TEELREERAVERIZE T - FEESIEE S " Genomics toolbox for genome editing
downstream confirmation ; HYEVHR » WAZ BB E FPRRAR » 403 F 21 2 Fr Rl
SRA3 T KRS AR 4R ER SR © i Noble Research Institute #Y Yuhong Tang /&%

# > Noble Research Institute fir 7> ESTHIE B » R REIRAAVEILEEAFUHR > Tang
RSO ER S » SRR Bl B I PR Al A A B R4
W o TS PR RO AR Y M TR 2 — - BEARRVHUE -
DNA HYZEETERL DNA Y B # e A AUE 4 SRR - B RSB FAYEE —AR
TEFPRCAGT - fEaTsmiy B2t T2 > llumina Z4080H W35 BB & FH A AR S
FF > T ion torrent Z:& HIMERE R 2 6 IR SR 73 T-BE B A0 - (S FH B4

ZEHNBI R 5 —E P L% DNA Friyad - BEE=ARR BoE PRl & -
Pacbio 4R Ry AL IRE FPIVIESE - fism/BtEY) - B RN R VI ES IR AT -
AN~ AEMBETTHEAER - AR R R BRI - TR AR SE
YRR BLTEREM: » Oxford Nanopore S &t e thiatam » BEAE RS amly 2 B9 H
BEEIIRIELES - NIBIESERT KeyGene AFINERANS » KFBEIAGE =REFEH
TATE YR R B EL R AR R A 7S AV B - 5540 » Bl s i AR BIHR 2 i SRR AR i
(Digital) PCR #¢ffi Ry TE - FIZRITEESRERIEY) » [EFAZ CHIAIE R PCR

FeffaAkagie GMO fglg ik » R E R S0E 7 FA FEL PCR “FEHYE IR T8
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5 o TATGAE I 4H# F 5K B Okanagan Specialty Fruits (OSF)/AEIAYRMEESE » OSF A EE]

JERERIBUERE R, Arctic” Apples HIBFEER - (EAIF I — & EHEAOR - WEARIAREUE

SRRV SR UEENRE - RAE Gt S O 2 2 EBE HANE 2 ? 280 > HAl

Arctic® Apples /& ALSEEY] A Bl BRI AFEBIRE - 2018 FHETE 10 A IEA T -

> 28T H AR N SGE AR EE A 2% > R R B S BA AL B S aC i

AEABEFL > OSF Al i AEMR g 25 B EAR - BORRNSUE AR H A E R AR 35 EHR

£ o
—

SRAXYTEENE > B T EEEEERNGREYT A A S S E R e

AR S SERNERER AR AT 5 ()~ ZRNGHBER A ~ AU Friseifo e R AR R R

K HEERAmER T ~ BER A E A S TR B Z a5 - I4h - BRI TE=

REF BOEF 240852 Pacbio Z4t K Oxford Nanopore Z:47% > .48 BAAAHIE A EIEYIA

DRIG B AL N i bt &% - CRISPR/Cas9 ZENEREHE it A B2 bt 42T 2 2.0 Ai(Cpfl) »

3.0 FR(Cms DEENNGRECRE R EEEHHIHRERCEEH « ety

RN EE > AR RIS B T E TR RE S iR A 2R S h B 57

it - AREECIAE Y BIHT B e R B R G Rl L2 AR B e T i > A PR A

B

Hiu}

PE -
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ZEEININILAREHE

ZNINIZ AR EZE (Pennsylvania State University)f&## Penn State B¢ PSU > Penn State ZET71
1855 4 » AEENA 24 ER&E - FREBE ARG - ALPE NI 08, @ JHERE (State
College, PA) » EEZERIEERT(College of Agricultural Sciences)i& Penn State %1755 —{[E 2
52 - 10 A 3 HHESREEIfZE AA4TTT (B PRSI 3E - TRAEEDNNINER B R R
%% (University Park Airport) » #5518 K » IRISHVEI G 2%F 22K Penn State HYIRE - 1
PSRRI TH LAY ERAREY 15 o088 - ATHIE AT ERS HI 12 HEPFIERH - HHs
AP Pl it - B R e A R R | S8Ry i O A EE AR AT B
College Avenue SRSV S —MI » MR R HUSHEITHE » TeRPT AR - £
Life Sciences Building (426 HE2EE)FF5)] Yinong Yang (BN ) B -

LB DA A IR A == a5k - BENRAF =7 Ry & R Z IR E Penn State -
R R THY H YRR - SN Eta YA G BLE R R b a T S a4y
TEEERYE » Penn State BEE A E - READUKEA ZATTEE R 4R8I TR R 1R A B
B o H o EHTZE A EE R 4R EE R4S (button mushroom) S LTS5 R B2 S 3500 A e i il e
AT EN A BB E D T AN GREEE 5 - A0 TFDA IE
PG SN AR e B B AR 2 (RS R L B eI S IR - 22

BN - 352 S0 ST E AR ) B s i 5% Fee ek -
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o e B = Yo I BB Y B I o TR EAE R ~ BRI
FEAEYIERIBE ST 32 ~ DIREALIRAHEARIAE IR ifT ~ BN 4miE Fo e 5 EE - EEAYH
FENEY) Ry KRG A ETRTZE R #E T CRISPR/Cas9 ZER4RERFTAIREE » FEIE YN
4ie DR S E AL IR 2 B A e B (R SR IR - S8Ry 2 B AL AR R SR
FREEHVERIEEES - VAN TEN YT AT RS A7 N BROZ A -
PAIMAE CRISPR/Cas9 BRI SRR A VSRS - ZEAYbFCAEA —RE 23 - BT 0
JNAREEFHE A 531K (University of California, Berkeley)y Jennifer Doudna Z(#ZHi#5 CRISPR
FRR AR GHIER] - i # 2B AR 2 AURS CRISPR/Cas9 HeffoiE FAE E %4
REIRYEER] > SZATHEH#E CRISPR/Cas9 F¢ilafE BN 4R S IEE LS &Rt
th TR AT AR NE A HUS 2A] -

BRI B R AR ER ST TE - &atamie A FHIE E N AR E 2 35 B 4k 1 22 AT
o EELMEREIEN 60% - (LB PEE VIR (Chester County)HY 5 fERs B35 (Kennett
Square)/E 4 S5y FREME BREENVIL T - 4 9 A &N SRR AL ST EBI(T] - HHF Penn State

R TR TR AR B R R B > 1928 FEAERCE AR TSR — (A

il

GEWTFERENE - 1934 FHERHE A e R B R & S E i E e ft(8] - R
LEREEHINTFE— B Penn State HVRF (2 » FHHY F EWIFEREGEAYZEIANITR IR - & T 5l
EEGERRIEE T - 5 R 2 B A fE RAVA R GRER RO TH/5E » (£ ] CRISPR/Cas9
6 1 ST (A (i) B AG P 6 (1) E LR (PPO) B IR H o 1 (]

PPO BN AR/ D&l ES - (EGAAGREEE LY PPO JEERER 74 30% - JEREE LY
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TR o BN AR A A G B RS0 AT RS E ] E R R UI &5

HEE(EIERR - HHHYEE G TEE P -5 B AR N AR B Y T G R i R - HLERTTREE A

PREEGEAYAER S - BT DA N R 4 o AR AR AE B s -

ERTHYBFTE R A /KRS - W72 07 0] R B AR N AR R a2 5 H B A Pum R -

BRI RN IR AR - R S B R E B REER K AL

Pl AV E R R, - BOE AT 2R R A2 L SRR E R - &R EmEHY

AR S o (ERCE R GEE N SR ET - BRI RA R AR TiE - S R ETEE 3

U AR B BRI S AT RE O IR BE(Off-target) 55 5E - Sim4h 1% » LRI ERSEEE,

= o BEATTE AN = E LI e A SR R > EER R — R A

A > EhaEREE T SRR SN TSR E R EN R

1|8 By L PR KR -

&= ~ SBEERGmE KRR = B R ER (e a%

19



HIFRREE 0 H 4 H)ESERESAE L ITERSE - SRS 5K
I8 R el EEHGEHTA0 A 5 R - BFEERER - EAETHREEREL
B ATAYERSS - B HRERAT SR RE R L - Penn State A2 {LEL T4 2 WY e E M

FERIAR E R -

10H4H
NE b= A EE LA EITHE - HER T A RBEAE » AT — R 26 &
Bl ZHI 12 % AMESESHRIRE > (FEEAHESUS B AH R > F1&

PRIESERGR - 18 B AT AR AT T 3 A SR BRI U B an R B » ()

10 H5H

F b9 BRELHRGRE S g G1% - W9HIKE South Frear Building 75 =@+ > &
e LIEFE IR EE IR R ERRE A RS IR R RIS &0
5 UK BN IEAER S N miE i o & hnt VBB [ e e B as 4w - o r 48 A ra ]
i~ RSV E R R EH R T iR B an A YIRS B T R e R

- e IMEE T R e e e Y B A R e T il s R B g £ > B4F
g ZER TG g - WRNEERGISEFE PGS SRR LS EEER A=
K E A RS R RS EN - EETREER L RE R SRR R SR H R

EZIAEETIEE - 590 > Be &I PithefE 10 H 8 HE3HYES 13 J& Sunney Chan

20



Lecture(PH £t 55 ) » IF2%835%5 CRISPR R HN4REERMESE Jennifer A. Doudna B24E

BEW)BSRGEER - i B EE RS o WTER R LSt —EEH

&t > GBI 2 A re BRI Z (8 - S NP iR SRS S DASRE R A0 i

WFEEN ST - tESh - MR R EE S & B B RS > bR TIRIEE SR - AN

BUSEENGRIHAIE R ~ BN EVIRMEL AT > DU B AE Pis il s Fe it 34

FUEMRIHIE - G S ERVER BRI Al - (SR g2k - iRV 2

Hipz - SBERNEEREETHEY) - RHREENE RO - [ E5E A

WaE o NEIRGINEEER - S DR EEY NS ERERN SR -

DOORSILOCKED
CAl
AC

EVY ~ B INREIR () ~ sfetE L EEY R S TR E a5

21



£ . OERES

F NG BER 230 5 AR ey — RERE - JEFI40 ZFNs ~ TALENS
CRISPR/Cas9 FRNGRERFiT THAETEY S - BN HEE - BRRBUERTE A
WRHEPER - B TSRS GRS BN - AN E I T2
FNGmEHAE R - 11 AR 3 RAIS BN e VAN R EEE 7 - 1E
SRS [ AR - RN R T EAN A B - B RNGREEY)
BRI - NEEIMIEEN > TSRt R E AN TR - S s A
RHERER - WINER - IM2RE - M2ZEEEEBIEY) > TR R — NS

TR ©

H A 5 S BER A R dmiR E R E BRI E R T - EBIRSEE EHE TR PR
Fo 4 TR N ARER (E YR B8 - B AR DR R R IELL IR T T AR
i JERIEE o SRR R RSN ARER (E Y PR SRR T 4R - 20 T S NERE
VIR B N AR RS G ) HOIERIAESE S ~ Bl A B G HEL - (5
ot SRS 22 e S i B FH B S oy 32 2 - %1 Penn State FRa/5 N BN = R
et SR N dm R BRI EL BT S AU s - TR N ARIE R o fF SRS 2R
FEEIARAHY FENR - BB AR SUETEON - SRR R (FI0I I 7S Al B

i -

22



IEHE RGP ~ EEREGETELEN S - RERRE RINE bR

Y3 IRk B 2 B M E SOl MR LR - LT ENTE G BB ME SRS ~ Bt BT

FHERGOEITROMEESEE » A% Penn State i ELNGRER - THIIASK AN GRIE & ik

AT > ERR Rl RZAE R R R B R ORI B S A RRRTE D) - TR RACERE

AE SR HIWFE G > 2 Penn State B0H M BRI AL N dmie B o= s 17 FE 52 BRIV B B

Ao > LIRS EAZ TSR =S T AV ERERRRIIEE ST » fIRIENEE Penn State #5712

AL~ S TSR NSRRI R - (R TS E -

23



B~ 25300

[1] https://ec.curopa.eu/food/plant/gmo/modern_biotech_en

[2] Waltz E. 2016. Gene-edited CRISPR mushroom escapes US regulation. 532:293.

[3] Waltz E. 2018. With a free pass, CRISPR-edited plants reach market in record time. Nature
Biotechnol. 36:6-7.

[4] http://www.global-engage.com/event/plant-genomics-usa/

[5] Andersen, M. M., Landes, X., Xiang, W., Anyshchenko, A., Falhof, J., O@sterberg, J. T, Olsen,
L. I, Edenbrandt, A. K., Vedel, S. E., Thorsen, B. J., Sandge, P., Gamborg, C., Kappel, K. and
Palmgren, M. G. 2015. Feasibility of new breeding techniques for organic farming. Trends Plant
Sci. 20:426-34.

[6] Wang, Y., Cheng, X., Shan, Q., Zhang, Y., Liu, J., Gao, C. and Qi1u, J. L. 2014. Simultaneous
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DAY 1 MONDAY OCTOBER 15" 2018

[eoozio | oom veuaies [ Regsiaion s Reteshment

Room: Renaissance & Grand Salon

Keynote Address:
Plantg icsand g editing:

Keynote Address:
Tom Adams, CEO, Pairwise

ial tools for the delivery of global food security
Maurice Moloney, Executive Director and CEO, Global Institute for Food Security, University of Saskatchewan, Canada

Global Engage Welcome Address and Morning Chair's Opening Remarks: Hope Hart, Technical Leader, Product Safety, Syngenta

Solution Provider Presentation:

Paul Chomet, Director of Ag Alliances, NRGene

G gic™, a novel solution to describe and manage genomic variation

NRGene

Series Sponsor

10:40-11:40 Morning Refreshments / Poster Presentations

Chair: Hope Hart, Technical Leader, Product
Safety, Syngenta

Keynote Address:

Launching the era of targeted breeding

Tom Greene Senior Research Director, Corteva
Agriscience™, Agriculture Division of DowDuPont™

Creating healthier food products through
genome editing

Javier Gil Humanes Trait Platform and Pipeline
Manager, Calyxt

Room: Salon Venezia

EPIGENETICS & CHROMATIN

Chair: William Baird, Managing Director,
Global Engage
Keynote Address:

Defining the chromosomal basis for selective
NOR silencing (Nucleolar Dominance)

Craig Pikaard, HHMI Investigator; Distinguished

Professor and Carlos O. Miller Professor,
Departments of Biclogy and Molecular & Cellular
Biochemistry, Indiana University

Non-coding RNA in plants: the long and the
short of it

Blake Meyers, Member & Professor, University of
Missouri & Donald Danforth Plant Science Center

Chair: Jonatan Montpetit, Plant Physiologist,
Terramera Inc,, Canada

Europe's pioneering approach to regulating
biostimulants and its global relevance for the
industry

Giuseppe Natale, CEO, Valagro; President,
European Biostimulants Industry Council

Biopesticides Regulation

Robert McNally Director Biopesticides and
Pollution Prevention, Environmental Protection
Agency

Solutlon Provrder Presentation:

h Crop | ion Using an Integrated Technology Platform
Walter Nelson, Chief Executive Officer, KeyGene USA

e

Solution Provider Presentation: G
Trichoderma and the Biologicals """
Renaissance: Creative new ways to think
about the usual suspects

Molly Cadle-Davidson, Chief Science Officer,
Advanced Biological Marketing, Inc

BTl A e ERD e e N R S AT

Chair: Deborah Thomp Director of R h
Partnerships, College of Agriculture and Life
Sciences, North Carolina State University

Panel Discussion:

Gene Editing Regulation

Robert McNally (Chair)

Director Biopesticides and Pollution Prevention
Division, Environmental Protection Agency
Karen Carr

Partner, Arent Fox LLP

Clint Nesbitt

Director of Regulatary Affairs, Food & Agriculture,
Biotechnology Innovation Organization

Mike Mendelsohn

Chief, Emerging Technologies Branch,
Biopesticides and Pollution Prevention Division,
Environmental Protection Agency

Neil Hoffman

Chief Scientific Advisor, Biotechnology Regulatory
Services, USDA-APHIS

Chair: William Baird, Managing Director,
Global Engage

Roundtable Discussions Session 1:

Table 1: Challenges and solutions in crop
transformation

Zhanyuan Zhang

Research Professor, Division of Plant Sciences,
University of Missouri

Table 2: Non-coding RNAs and gene regulations
Hikmet Budak

Professor and Winifred-Asbjornson Plant Science
Endowed Chair, Department of Plant Sciences
and Plant Pathology, Montana State University
Table 3: Quantitative Trait Variation in the
Genomics Era

Randall Wisser

Associate Professor, Associate Chair, Department
of Plant & Soil Sciences, University of Delaware

25

Chair: Jonatan Montpetit, Plant Physiologist,
Terramera Inc., Canada

Company Showcases:

1) D ping reliable chemical biostimul
Steven Adams

Research and Development Director, Plant
Impact, UK

2) Meeting grower expectati thmughu
stage-gate app h to product di P
John Kruse

Chief Technology Officer, PlantResponse

3) Application of Microbial Consortia to
Improve Plant and Soil Health

Shawn Semones

Executive Vice President, Research and
Development and Chief Technology Officer,
Concentric Ag Corporation (Denver) and
Concentric Agriculture Inc. (Montreal)



Safety A of Edited Prod 4) Targeted manipulation of the plant

Hope Hart, Technical Leader, Product Safety, N microbiome to enhance crop health and yield
Syngenta P Cortinued Peter Baas
g i Director of Research and Development, Growcentia
Solution Provider Presentation: Solution Provider Presentation: .
Increasing Shelf Life of Perishable Produce Using Patented Gene Technology ‘ﬂ'gf""y Technologies, fac. Bioparticle Delivery of Biocontrols \
Jerry Feitelson, CEQ, Co-Founder, Agribody Technologies Doug Eisner, CEO, AgroSpheres
Solution Provider Pr ion:
Michiel Reessink, Global Key Account Manager, UgenTec U ge nTec

Room: Versailles Afternoon Refreshments

Editing Agricul Crops for j Ur ding US Regulations for Biological
ble Di i Bl Amy Roberts, North American Regulatory

3l Manager, Lallemand Plant Care

Mapping non-coding regulatory elements in
plant genomes

Robert Schmitz, Associate Professor, Lars G,
Ljungdahil Distinguished Investigator, Department
of Genetics, University of Georgia

Brian Staskawicz, Maxine J. Elliot Professor
of Plant and Microbial Biology, University of
California Berkeley

Genome Editing in Plants: The Leap from Epigenetic memory in plants and its utility in Roundtable Di 1s Session 2:
Academia to Industry M agricultural enhanced production schemes Table 1: Opportunities in Function-Driven
Paul Bernasconi, Director, Molecular Biology, g Sally Mackengzie, |.loyd and Dottie Huck Chair for Single-Cell ics and M i
RTP Research Site, BASF B8 Functional Genomics, Departments of Biology and Axel Visel

g Plant Science, The Pennsylvania State University Deputy Director of Science, Joint Genome

Institute, Walnut Creek, CA

Table 2: Biostimulants Regulation
David Beaudreau
Senior VP, DCLRS and U.S. Biostimulants Coalition

Table 3: Improving product delivery of
bi icides and biostimul

Toward a better understanding of plant
genomes structure using a CRISPR-cas9 large
DNA fragment targeting approach

Héleéne Berges, Director of the French Plant
Genomic Resource Center, INRA, France

Increased frequency of Arabidopsis thaliana
transformation through transient silencing of
epigenetic machinery using VIGS

Igor Kovalchuk, Professor, Plant Biotechnology,
University of Lethbridge, Canada

G16-02'S

Jane Fife
Chief Science Officer, 3Bar Biologics

Networking Drinks Reception

Networking Dinner (Pre-Registration Required)

DAY 2 TUESDAY OCTOBER 2" 2018

Room: Renaissance & Grand Salon Room: Borghese Garden

PLANT GENOMICS

Chair: Oswald Crasta, Leader, Innovation & Strategic Partnerships, o d i Conf S
Corteva Agriscience™ Agriculture Division of DowDuPont™ Chair: Mike Director, P Global Engage

Fast-growing High Yield Crops via a Novel Biotechnology Platform
Ai Oikawa, Co-founder & CEQ/CSO, Afingen, Inz,

i Exploring and Har ing the Functional Diversity of Microbial Dark Matter
3 Axel Visel, Deputy Director of Science, Joint Genome Institute, Walinut Creek, CA

Increasing Crop Yields Through Enhanced Photosynthesis
Gregory Bryan, Chief Technology Officer, Zeakal =4 complementary modes of action

Solution Provider Presentation: BENSON HILL
Di y and optimization of novel CRISPR nucleases for plant and microbial gene editing BIOSYSTEMS
Matt Begemann, Associate Director, Molecular Technologies, Benson Hill Biosystems
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Room: Versailles Morning Refreshments / Poster Presentations
Room: Borghese Garden
MICROBES

Renaissance & Grand Salon

Roundtable Discussions Session 3:

Table 1: Genome Editing - A Path to Products

Elena Rice

Genetic Gain & Systems Yield Lead, Global Corn Technology, Bayer Crop Science

Table 2: Genome Dynamics
Jeffrey Bennetzen
Norman and Doris Giles Professor, Department of Genetics, University of Georgia
Table 3: Disease Resistance
Lynne Reuber
Program Director, 2Blades Foundation

Table 4: G ic sel
Vikas Belamkar
Research Assistant Professor, Department of Agronomy & Horticulture, University
of Nebraska - Lincoln

Table 5: G i Ib

Yuhong Tang
Genomics Core Manager, Noble Research Institute, LLC

for crop imp!

for editing d  confir

Harnessing the Power of the Plant Microbiome to Increase Crop Health,
Growth, and Yield

Sharon Doty, Professor, School of Environmental and Forest Sciences,
University of Washington

The Populus microb
improvement
Christopher Schadt, Senior Staff Scientist, Biosciences Division, Oak Ridge
National Laboratory

andit's p ial for agroforestry crop

Generating Novel Genomes: The ptional dy ics of transposabl
elements in flowering plants

Jeffrey Bennetzen, Norman and Doris Giles Professor, Department of
Genetics, University of Georgia

Di ing natural of variation and the
impact on phenotypic variation
Patrick Monnahan, Postdoctoral Associate, Department of Agronomy and

Plant Genetics, University of Minnesota

Understanding the Genetic Bases of Variation in Disease Resistance and
Response in Maize and Sorghum

Peter Balint-Kurti, USDA-ARS Research Geneticist, Department of
Entomolagy and Plant Patholagy, North Carolina State University

Tr g ional resp
gains for the long term
Randall Wisser, Associate Professor, Associate Chair, Department of Plant &
Soil Sciences, University of Delaware

variation in maize: dissecting short-term

Anatomics: Root Phenotyping Platform for Crop Improvement
Hannah Schneider, Postdoctoral Scholar, Lynch Lab, Penn State University

3:35
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Roundtable Discussions Session4:

Table 1: Strain Discovery

Dave Ingham

Pre-Product Manager, Biologicals, AgBiome

Table 2: Benefits and Chall, of Industry-Acad
Megan Andrews

Project Manager, Plant Soil Microbial Community Cansortium (PSMCC), Center
for Integrated Fungal Research (CIFR), North Carolina State University

Table 3: Product Formulation

Amit Vasavada
Senior Vice President R&D and CTO, Marrone Bio Innovations

ia Collaborations

M-trophs™: Myriad Opportunities in Agricultural Biologicals
Desmond Jimenez, Vice President of Product Development and Manufacturing,
NewlLeaf Symbiotics

Rhizophagy Symbiosis in Cereals: Bacterial Transport of Nutrients to
Roots/Oxidative Extraction of Nutrients from Bacteria in Roots
James White, Professor, Department of Plant Biology, Rutgers University

Overcoming Common Hurdles to Create Longer- Lasting Biopesticide Products
Amit Vasavada, Senior Vice President R&D and CTO, Marrone Bio Innovations

Conference Close
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A STOUFFER'S
. ' gy"};!!l'icon Facts
: Serviogs P Comabt a5 .

e CLASSICS e — STOUFFER'S

@‘ouﬁ‘ers LASAGNA P Family Size
e LY WITH MEAT & SAUCEh ;Eﬁ:.:.u " Lasagna with

i Distary Fiber 3g .
oty N Meat & Sauce
EAMILY SIZE 38 oz. Box 0001380143334

net wt. 1.07 Kilogram/38
oz

F (i
1 i A
- . Other
Nutrition Ingredients  Allergens iformation Company/

Brand

CONTAINS: WHEAT, MILX, SOY
INGREDIENTS

\

GMO Disclosure

[l =

N ‘H This product may include ingredients
n“WImu,l sourced from genetically engineered

(GE) crops, commonly known as

GMOs.

GMO Disclosure

This product may include ingredients
sourced from genetically engineered

(GE) crops, commonly known as
GMOs.

Explanation

GMO crops have been widely adapted
by farmers in the U.S. and around the
world over the past 20 years. The most
widely grown GMO crops for the U.S.
food supply are corn, soybeans, canola
and sugar beets. The only other GMO
crops that are widely grown in the US
are alfalfa, squash, and cotton. To
learn more, please visit:
https://www.nestleusa.com/ask-
nestle/does-nestle-use-gmo-
ingredients.
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