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FlHIE T ¥V AP i e 2l - 1 1_—} H PR 7 B 1N Bldedp e
¥ 3 2 "&ps (cytidine deaminase) #-z e (cytosine, C) % # 5
WO e e (Thymine, T) 5 & # pie 3 3 4 "% % (adenosine
deaminase) :té’hﬂx’f\wzi;fcé (Adenine, A) % #% = & &4 (Guanine, G) >
BAFIMIEL N L HFE LB d ot Ay TEY IEE T
e did2 Kk o BU T RNRTEAATEE N oo

METERGEE S B AT A TSR L R T
F ARG S T e s (T B er S o BldotE £ kg A iR
(Plant base editor, PBE) ‘= i* pnCas9-PBE > ¥ *% -k f&fr/] &
protospacer 3-9 % E ch C B~1f 5 Tr%miE &7 iE 43.5%:
PG P EFE 44 (indels) 24 5 PABE-7 & it ¥ MK fede ]
Fiop inBih AP L G e PR35 50 i sgRNA ¥k 45
AFhmiEE S > &8 7 E 59.1% ; -] &« Apolipoprotein B
MRNA editing enzyme, catalytic polypeptide 1 (APOBEC1) — based
BE3 & it » ¥ & 7-nucleotide & 7% iE % © (sequence-editing
window) #-C B~ 5 T @ % GC & 7| ¢ % M SmiBrc S o 8-
# %30 #-A % APOBEC3A 33254 & 454 A3A-PBE &t s v
Wi A # PBE ik A ¥k~ & 58 EF0 CEBRT
e iE 1113 B X BA%IET v BT 117 2R R S
GC B 3|7+ 1§ dBox 5 £ B 8L o
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KfeT A o Ik * CRISPR/Cas9 *+ #1 “%rf - s S o
Upstream open reading frame (UORF)3R & & 3] » 1134 f=3% AL Tl 4
RATE X HRBIEIIR LB LS E KRB AR

s
HE.’; °

AT RIRRE S A )
ERhACTEE X QR4 20F A m RE*w TioR &

Rt 1200 2F 0 B L A EFERFTHIE RIS
ARfeR oA dMd Rt ¥ oo N4 A drdpd o A Fleeid P
FlL Rtz 2R - BEESBRNTIET Y 136 i~
EEAPFE 2T KFEFIIFFNE 13 & o8 I A F%
EHHHE R H R SRR+ 50 & R7E ) Rz R AFH
BoPFRCEFESATGFEE D EE o AL EHR T 20 ]
Fookfes 2w p BioficE (v 2 A FMIET 80 1A T
SodB P 1ok ) ok feenE R 883 (haploid inducer, HI)
2 7] Matrilineal (MATL) %% > v =~ H 248 k8- #H v S FH 3
WA A A2 v mp FdicEFF 5 2 0ER Pl
{EH BHA AT CENH3 &= -

poeh o s R E N A FRER TR §aviup A friadE R
AR B VAL R AT 2R A FGRER
B2 EHRAFE 5 BREESH I BAITEME ¢ aEFD
B EE
M ATFGBER Y kY FRF TR E SRR R
LR P e

PREERE RS PRI T R F SRR S
Fkibo S o BF{32aF 4242 2H 24 (maternal

haploid inducer) f&+ » ® 7 & 10 ¥ kot s H B M
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(haploid identification) z_ = ;= -

IXAT AR TEENA R AENF SRR @
At A AT RN A PE RIS TR T AR
AE e hapEFerel 38 .

P REERE T 857 971 CRISPR/Cas9 ik k4
i 3K Tk pr AR B A F] ZMMTL/ZmPLAL % % > igu::#
F A E S+ A H 248 (maternal haploid) z % > Ferd 4 v
— (e * i feiz gz BFE R v R 1 of Fe o AR TR S A
GELAAESHM2AT L2 AH SR 5T AR

T LAl 248 % (doubled haploid line) » 15 3 2 % hgE
EegmiRieaend g2 FlReifas o - RETHEZH
L E XA 3% M HMFES AH SR S T
TA7% 5.8 7 :F 11.0% - M 457 % Tl 5 stk > T at ¥ R
EARRE RS e S AR TS R I I

prb o SR RAEZ R R T B RS B AR ] 0
CRISPR/Cas9 ik #5-%1 8 iF % H22 7 f84p M 2L ] tmsl0 %
¥ 7 S FAFIEAR 7 & (thermosensitive genic male sterile,
TGMS) ke 4 » 8- e * 32 430 kfeT 80 7 6 375
fa-RfeAd ER ez =~ o
AU A FSERAERE R TSR B kAR $

PREERF TS AT L AT B B CRISPR/Cas9 4
W ik i=i34R (homology directed repair, HDR) %414 ik 2
S ATE P PR AT A AR T AT 0 B
Flfe/s A~ 2 se Ak fsfe ] o BTV PR T A8 7
TRk F MG 5T R AR HER ?‘%ﬁﬁ%
A E EH2Z EEA S o KfERRET A L@l £ 25
v fEfLfL & & 5 (Acetolactate Synthase, ALS) #& 7] & -k fs7 4
ot R B RS B d AR IR 2 AL BLRIR T 2 e R AR
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~ 8@ @ CRISPR / Cas9 i sieng il & & iE
(HTS) FE o U F A FREBH RN Y @]Fi'ﬁ ER -
=0 HE B 2RSS RNA (long non-coding RNA, IncRNAS) # i:
Fyeagad B HE v fopd et e RNA L (lentiviral
paired-guide RNA library) » p* & iE {2 & *JMMJNQ% wie 4 £
2 f w2 AT INCRNAs- 38— % B3 7 7 5 i £ & 2 24 5]
57 INCRNAs » gt = 2 7 3 % 3t 4 ¢ Fap 4 B % %
(topologically associating domains) #= 3 1 & 773K 3+ sSgRNA Z 4>
Fatghein gl BEE TGS ST THD RS T
o B BlGE o AT RN E - BORARfRIT R o 2t b Y BITR A
FLie dr fmrz iz = CRISPR-based library » 12 &35 B # & (05 71
- TR N EEFRRFURS L EAT 2L
EAP KRGV @ B AR AT~ - H ey
fadk* CRISPR % k 5Lv @ * 2.1 & o

LR Sk SR el
Acceligen = @ M A FlmEL L LT E AT HRE
potfoqttatdiiis Rogod 02 B I“J%@iﬁﬁtfﬁfiéﬁé 4 og TR
AR BT BAR D HA R A4 A L
SLICK {4 & & & 5 3 chad fdd > 5 & Jfce~ s ~ g
PMELRYHEANE S :?é_i“g' 4vo 2 A4 I (calving interval)
ﬂﬁfmi 30 % oSLICK #k2_ & 4 &2 i 5l 2 4 B 3k o 4p
B A T2 R%F M o Acceligen f® & &% AL FlIEH IS # T
7wt A Fl B2 Naturally CoolTM > &= & % F W #upF
Bigpd 4 vaEr ¥ > L3 A EFAamaadrck s A RIFH P e
HAFRiEd g AR P SR RIS o H 4T B W
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Z @i B8 (epigenetics) 73 DNA 7 it i % E AL 7]
[B 7 aie g god 3ot A g v -7 72 52 DNA
B 7 ;z% e TP T R YT AR L ATER T SR - o
IR ol R A

%ﬁ*?%ﬁ?iﬁ#%ﬂpiipiﬁﬁb%@&%ﬂ
(base excision repair machinery) ¥tvf st &4 frie > DNA 2 7 A&
i edp B 24 L B4R IEY CAPE2 v ZDP L H ¢ A fAAR R 2 3
i o APE2 {r ZDP & B AL F1R %2 17 £ 0% F 34246 2000 B
2L DNA B R P At cape2 & zdp BFAFIREHR LR I A%
Ta KAz % o @ oape2 & zdp H - A TFIREHRAN G LA E T
KA LS BAFZ AN e L ERRET S BATF Y HE
PRAFHE T fraF? At #ag o7 * N REES LR
LR LI

(e SHFFXFEfT 2EPAMFAY

TN E Y F i;%é»kﬁii S B Ao
£ 2016 & 4prt 0 2017 # ¢ B~ B2 fEk g p £ & 0.32% -
]“WﬁﬁﬁﬁwQW%oﬁ%\ﬂé‘ﬁ R I
FESETARE 1% 2 el S & L AuET] 284% o
291% o ¥ h? WA ARy BAIEER TR S A B rE B
Mok s > w8 5T 2R R R EERD o T A B
S BRSOt SRR A I AT ER -

P4 S 2R A o Y AP E R A B A

=y Tﬁ - (gossypol) 2 & = igjf 2 H s fi F 2 ik fr e tE i
W - Hp ffrt 84 2 P BEET R
s g A =5k 2 Er RNA * 33 (RNAD) #r414 45 ¢ 4 B>
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BLe 35
(DA Flreg T2 AFDEFL 24 fofer 325 1 1996-2016 +#
2Rl AL R TE s 40 1 659 EEA B 2R R
>34 1,861 B E & o

Qe TRl F5 " HREPFEHE T § M w2 P

x5
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LT 184% 0 @ 2 APEERY AT IER 0 TR LA
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o B RRDFE RS AL PP EERELT
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AR ERfem AR A R A ERS > ISR R L L F
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PR CAUEER-D S BB Ll § RN S a . F L2
Poed itk > o R A TR Y Ao R B ER R
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AR 0 PR TR KOG RS G PRI ¢
CropLife = @451 & % & RsirE Rt - 538 ehgheciv
FRh % APl 3w BR Fl2 - 0 BB L RSO
 FH AT G X 2HATE 1,260 0 F & F 2ehH
PN SRR B F AT 0 & R A Fe
nptll ~ pat ~ CP4 epsps »crylAb = 4% & B {7 b "G 7% s -t B & i
SIS 3 NS L W aa S NP e
AWGRr s & 0 i L F RS R AT % 225 AR AL R

17



SRR W T E R T TR AR
'I‘}‘ j’a"é—” iiji :_‘_'_/r:l :J\‘ ~ ©

3. Intrexon 2 P #Fit A Flexd k48 + hov @
Intrexon = @ B ic Lot @ 35 0 Eh gt ieE
4 5 % Arctic® Golden Apple ~ ¥ #r4| % 72 #ic € 7k scdx
Friendly™ Aedes ~ 3 i& # £ 2 7k :c4E 4 AquAdvantage® Salmon
FoZadnugy A Bt R RARA T 2 SR TR

G Pk BEITPEEEE AT e 2 AR R A
i*bil’ﬁ B enigdh o P F P AFHh A AT (hazard) X &
%275 (exposure) =h *& (risk) eR B3tk 0 A X B R
"% T (perception) A2 & 0 £ < X DI OR T FRED D B
EhEOREIDIELAR > a AR EE 2R B anRil g X P2t
LR EAE TR

MR 2 B RPE Fo FEF R R R o
@Qmﬁgﬁﬁﬁﬁpﬁﬁ%rzﬁi@&ﬁ?%%%?&%%’
M ITA EAE s O R R R e AT A o

4. ¢ RA AT R

PRIACEEGEE R AT 20% 0 A viREE L P
TR P RF AR A 05% ) i1 4 AN Kas 0 E LR
BHEFFL frp RTRR IR IR EF ALY LA
EAFEDR FHILY Wy B R FPHLEL PR 1997 #
¢RFEIL A Flicig Bt e 2P I PUEA E Y 0 595
CREARERE  fAc P 9 AT 2006 £ 5 A
hAEEE 2EFRE L ﬁ?Bt$ﬁ~& R
frrf BT RIFED AT 2PFL -

&&Btﬁﬁiﬁ&ﬂ@ﬁ%~wi‘pé~uﬁ~£&i
B AA SR EREAH T FREY DR B fEE 2t

3
=

18



PRV 12 2 d T BEE LD PrA] 0 F R ﬁﬁmﬁ_

5232'}5"')’ e fve 2000 £ & g FwF 12 2T RE T
2006 £ & 2 EFEH 6 o7 IV ETIP ek o A T F
SR S X 05 a3 R R AR A TR R B

BoF A AR WA E BT R TR F T T E B
1,857 ~ A A% o B RFARM DA HE L S0 6 0 A
R HEERMA BT L F L 47% 0 A B T
BARIARHELFRE22% - BB DEFT s BT RAARE
Rk e -2 S v 2 SAcE Y RB I T FoRR O LB

* o

34

Ra oo ¢ RRERSEMATIUCE BRI EA T d RO K
B E 400 (2000 £ 2 (3 F BF V4R H A ek A48 5,000 £
£ 2010-2012 & L BEF S £ > # ¢ W b ¥ $HA S p g H
22003 £ A LA a Fef ¥ i’ﬁ 60% > 3] 2012
EEFI20% =40 F HARE K § ot 53 2012 4o
40% > pt i %4 B2 P W 2010 —&Lxé"fﬂ‘éé{lf#ﬂmé ¥ ¥z
[ N L #fé e g e ity 4 & o
AL fr g ¥ P ITH TR P L AP e p oA Y W%E’I’M‘éﬁ
ek RE R AL auefeiy FH B A AT E A
(G )RE A Fl¥iE g ZARR L 7
oL znaET B RN —Corteva Agriscience # B f&+ o B
$UMAE > 42725 BRTSF 100 5 BAF L2 B2
BEMR T Lo 7 2 B CRISPR HiFE* &) B (FH 3540
B eI F 2 dEF kg dmp 7P
EE S (R (TR O - A BT L L I & X 1 o
Fed s Rk > BP9 2 3 84 B i eh Waxy Corn @ »+ 2017
ﬁ&%@?%%&@ﬁ?@$%H$~ﬁ%m%QWA%?%
FAoom L ES %;L‘{:}P‘s Northern leaf blight #2i+ s F) % 1.

19



%ﬁp@iﬂﬁ“@?ﬂ%%ﬁﬁﬁﬁﬂﬁ%ﬁ’%ﬁﬁé?a
Fplzd e Flet sz o dpg Mot F ERBAFRETF PR
PRI NI N
1. 3R
HAFMEDG AEFRG P2 PR R F IR
(Coordinated framework for regulation of biotechnology) » 4 %]
D FRLENTF TP RENAEA Y FRBREFELE
FREWURL I L MR d FRAGEESFFRLT E
8 sl & > o
dDRERERPREe ST S F AT m@?ﬁ%%
#le B m e G 1L eniEde 255 ko g BPE TE e A B
ﬁéﬂ”&ﬁﬁ&@m&ﬁm%wbﬁiWE“ﬁ%?%
BERREEEL A c FRAEIT LT o F AT L]
FERERZAEA CHE-deARHE AR LAV RE
AR~ P AF AR S T 2 B R T
null-segregant £ 2 g 2 e > £ B R I0E & 42 H 4o )
27 O RLAH S L 2 b e MR FGETS R
SR 2
2. dv £ %
%ﬁ%%ﬁ%Té%%r%PUMthm A4 £
AL 2 (th > P REFRGTEREE BT R
P B oA R DA T BB 2 PO R E S
WEAT e A S P MR i G AR fea o
3. wF
HAFRIBESF T EERDEITF > ZREZRF
THEER P T S AT R F R 2R AR
P ARPMT S TP FARG AT G AP o R 6L
@mmemMié&?*&@*f&j%&ﬁéi&&ﬁ’ﬂ
?ﬁ%%w%%%iﬁﬂoﬁﬁ%%ﬁﬁ%ﬁ%&%ﬁﬁ&

20

=



Bl Z ¥ ATERFAF NP R LT ey 2
Fos EmpERFL A ¢ (European Commission) #-22 % i3 ¢
RRFEHAT %

4. H ¥ F e
P32~ 10 d 5|~ ?érﬂ T ARGV LR EREB R
RAFREEHFFIEF HRAFARE DS TR L (new

combination of genetic materlal) » TR g AR & A Fiig (Ffm
FHATCEERF L PUE T F BB LR
#1777 & 2090 B TR F AR EF R DA RIETS
&2 ERAFIGL I3 ;}fg\ f2 hB o
R - R B 7% 2 Fl B AT
B2 #rfier @iy A& 2 % % (indistinguishable) > @ & 5Ly
BHMEF 2 37540 § EPF 2ehi * k&R R AT ATk
w1 R AR e d A S B @ g 1 R BRRARR
BRGALR F L FRGAEAR G D A S B R L2 R
RRREERG e 2 FPHEAF IR R EARE P RSN
AT o
(F)2F T EM A BERR
4 A (Intellectual Property, 1P) F_f 4] (i E
Rl ARk AL gl Bl e nI S pARRR I AR
FREY LR EREFEMARZZREDEF > - S0 L2
T AFEP LG > V- oo BIAHP B P22 G D
Heod FliFEMARGEFTFRE  EXARIAKX M ET S F
FR A P EAA S hAIFTE R Y R b A AL
FePis g En RPN WA R2 AR K EFTRE D
e EFHEERY DL RHG S T EMAEEL - B
IATA £ REMLPED 2 F o
¥

b - B2 PR A R R A Y 1980 & - B AT

21



mEkE  F RN B EI 1980 E 6 1 16 pAEE 2L 0
FAEA PR L1972 £ * § F Schenectady F % 3 = # K-
- B FEA TR~ BT - B FE L plg g - BT R
AN RTAA) i B AR £ REF 2 IR A P T
D BAGRIEP R T EM AR Tr FE T A PR
Paw s ARGk %2 5 g
oot LB AP e g #a A% R#E -t F
s E e HR R Y FERP EJhe BALE S 2 {cd @
IEEE AP E LR BERE BT Y AT R

Pl R A Sk FPIF YRR A

B2 WEMARNZ thd s 557 7 B3 ¢
LA@:ﬁﬁﬁ@@@WM‘ﬁﬁ?ﬁkéﬁwwﬂi\ﬁ%
_t) PERE A+ ~ g F N H B A o i T
B Y GroTik gt Bk o

2.;mPe T H e 2 H KA Al ad bR e s é’a‘éb’“r”ﬁ

& [ pﬂ%@' ~H ;‘éﬁf&ﬂaﬁ%ﬁﬁr?ﬁ%ﬁ# 'af;ff/\ *
By o
3ETF HUWREADE T hon F ~ARRIEE -
4,91 75 igf;ﬁ;g X FE A z’v’ﬂ’iz_’?éi\‘ﬁﬁigfg’
(chimera) -
5. s HEESFH P HY AR ERAT DS S
BT BRGSO b A R
Pl A 45~ &~ 1 [ 4] (transforming) ~ # % (transfection) ~ g
&~ AHHEA A EL(clone) ¥ » g5 T EH AN E i J T
3

o

22



~
v
N
~\.
3
gl
A
Y

CRPEERRGG IR

AP G B AR £ ¥ 0 Y 2010 & d XIS
LEHMEI S G REEIS 2P B OEER R
GE2 - 2P EBT2H A1 ~1600 5 LAE Lo
F B~ 160 5 72 A A foiT 300 34 F 22 > 24 10,000 %
AR FHode R OPRASBE - B B ﬁﬁﬁ%&%vé%@f%ﬁ%ﬁ
BOPRFE S T PRI B E T IS A A 0 50
R » B ofek F iRk %

BEP TG o ERLEATIRA N 2 AT
8 GWAS 7 fadjlr ~ 5 £ 4 3 & 7 1 RIF{r 2 Fl i {3
#0477 145 Bk A kfed LA fHRARAT Y RE
&% A A E CBFERHMINE AP X BELES

\'."
52255? BRRBBENFRF R L EY
R SCEN B S AR AR ER D R g S E

(L)PBLA7PR2MPET AR EPF LG RE
2 48 5 L2 @ PBL (Plant Bioscience Limited ) *%
1994 # d JohnlInnes ¥ «fr Gatshy A £ ¢ = =>4 & P £ 5 =30
PRIATIIREZ T E 1 > R BT ik ¢ SRS 1z

Ter GATF T RET & JWRL02 & PFE Lol b
W2 st s 85 AP PURE WEIFR T H 0 LR

"
~zy
™
4
=
T%
4%
Er
Kz
ah
fT:
@
'W
/ﬁ
1l
ull
¥
205
N

23



CTREERTONE R B R -
PBL = & % & 7 fiflergiin] ~ i ~ (Ao 14 270+ &

PR B WM o L 2 %0 2 p 2009 #0 k- B B

B B AP R e B IR R AT % o

FOPEETBEA L Fhs TR T

. jiﬁtrﬁ (P L < §)% PBL 2 @ R IATIR L AP 0 T

$iE L QB RS PBL 2 7

x\”i

[e]

. g}:\;v};;}g’lw gﬁ_gﬂx,{ﬁe‘ %. ¥ ""I_‘iﬁﬂ "F TAR o
PBL = X R 4a8l s 3 - (U )P P BEF A ST Fi
e

RO P A ENERPH LT EE SEE IR o
.PBL #-% 7 » e 50% % 4% & H A H = i G TR AT

HiE s & TR 0 PBL & 7 A B B AR 1 endd Lﬂfréb
i AP AE RS HASHET T FF I E P R PBL 2R g
Win? FPEFERRE T 2L En S BAEE > o 45 Dt LB IE
FEF R ROR T A TR AL AE TR E RS R
Mg > R R KFEF AEHD o

FCPBL = @ ena 47 TR B o ¢ RIBIERIRTF 3 e0A P 1 &2
S ¢ EHHELIP FHENEE BJIMERF 2 T
PYEATFRER VIR GBI EAMAIE S PR
FOEBRLT AT 528 T A X bRkl i
2012 # 1165 3 4r 3 2015 £ 57134 Reo

PR AR RS a B3R ER e JE D R BR
NEFFEEERDHR > HF ORI IR 2 RGP RE
B RPIRAT M T A Y RAERH RS WL
TS AB G "L FA TR R L e e e

24



B o WREH

N

RS R TP R

()P RAEAETELEATFHT TR T L8P L A

BRI BRI UERR DA E A T2 245
WILAZ AT PM B R S8 ¥ 2= kK
FHEEWME, 23 JRBABRITTRBIFTELL -

(2)1997 & 1 2009 # & 7 R+ MEAciTy g By 2P > (65
F4E-RY 37 %ff’—@ipm,\? "%J{Aﬁi » {8 B ETE mﬁ!}ﬁiwﬁéﬁxa 7
A EEFEPARE R TIRY o T E Y WA R B R
TR Ee T BB A ST RA TP 0 N Er AR
PR B BNk BY A RN E L B s 3
A2 2 %75 &V B o

2R Tl IEAR MR

(=) AF IR ST > 2T A ¥

B B & R A TR TS 4 P A S E
5 5w arteh o APM & Fioe e iR~ M RAL L BT
o iR THEAFSHEBTHFAEF LS B 3G
ﬂ?CM%PM%Q?@&%G%WE?%ﬁ%ﬁ@ﬁﬁ@é%ﬁ
BRAPFE X Z2AREL AP Y FEEL DR § FEie
iﬁéx%éﬁ%~£ﬂi?&a@w%m%ﬁﬁﬁW%Jz
B E T TARE D B o

¥ AT ¢ A V‘B*‘ﬁﬁi HWATR R 5
FiR » g L (T o AE BRI P RS P WA TR
Pz TG AP MERA T ASF] e BT A
FlimiB i 7 f o

ARET AT OE R THRFEE o FOTE R 0 R



TR AT R % 25 AR SO R B A
£ 20 A T % iEH e (SDN1 ~ SDN2 2 ODM) & #itins 7

RINLF HRAT P mE e B R B R TR
FayE mPfnRT o AREL T ARLSF AP AR &
LG SRR TR PR ST 0 T A F
2R o
(C)FFLERAFRELT ¢ GPAARNEZER
P S BRI ATIREDT LAY AP Y § TS
mﬁéﬂmQﬁmmii#% A EFERFL LR
AER CHEMIcO R LB 2N AT EF 5K G 4o
2P 2 2 RBET R FRAAE A AT AT R
fofe ik 5 B o

\\\?{s-

MENSBERE LS FRRICE R4 £ 5 R
waxégrﬂﬂ Gl L EY e B Rz E o REFCF AR
Foh RBERLAFNES P2 SET ¢ aRFER YT LR
SR GEPEY] o PR AR g I 2 B Fi s 0 18 TR R R AR
RREFEFEZRAAG  ERESFIPME R M2 FT

A "’5% v R *fr'r_%rjq_ o
(2)#F 45 & FlmiB S 1102

AFVHIEE L ATEL S H R E I ERr? REHE
2 #cE B s B BE Rt B4 o7 CRISPR-Cas9 Rf4E% 1%
Vi F P g 121 5 pusk 4t ch Broad £7 3 AT BIFR 2 £ R4 Y p
7. % 4 ¥% Jennifer Doudna B ff » s R R £ 77~ e FiF 55 A
FliB T AR & ) o gt P R AR BT B B A
Pt A Pl B F ot R chPe e vk o AP B AP B 1 E
Eivg s tF=& o

26



i

JB gt TS A2 St o A0B B U HATE B A AV IR
AF RS LT 42 UM BRI ALR R L S

A

F

hN 3
ko EEHEF R DL IF B AN UFRE G TR R
u% °

sesg 2 BGEIE G MR TR ERAL
4 g e A FIRLP RS R 0 T A SR RAL B R

TR LR RS GEL T R it E
P WEERoRms TP > BAAIFE A Pt g o
FaUEFEE S NES KR EATIRE T E S K
2o &K RN - BB E A B g X2 Juds o

“@@“”rﬁiéﬂﬂw4#§ﬂﬁwh(iﬁ>“22
e 230E2 F 240G E R AREL T D2 F Rk
;Z'/';'I‘gsﬁl’ * i iF Iﬂ»f”/i%#“ﬁ*”"'ﬁ‘}‘%?#i\‘ %jQ

Flpt gk v A b F2 A FEARM T oo s it gy

=
__1

TR P E S B RS R

f:'ﬁﬁ"_—{‘;aljjt.&gﬁ R R E B2 “#5?%.—%&?[‘
BED O FAARFERAPN LEY RSP EE LS
RAEEREAIREIF SRR S8 IR R T A R
FHREDE R 282 0325 & LR BIE R Ef
L +*

&

pas
=
ﬁ
I
3
G
|4
3
%
>~
a

27



Agricultural Bioscience
International Conference 2018

¢ g 1996 Zg]bb)’ %

1996-2016

§L%r%ﬁi4k{$%Jﬁ&-@ .aﬁgéﬁig'4%%ﬂﬁéwiéi

WS4 5 # B R W] AP LR | W6 " #r i MALsi A1 EFAELES
HER B AR S % R 4R Bor B2 p T BT o

my

28



HELP PROT ’?
{ e ENVIRQNMENT [

ey o yths ot GOs hurting

HtmEEREcE
HERGETHEDE

The Environmental

CHALLENGE:

AU ATEW
BFRR NANEHESII-yRE
GMOS 2 ONE SOLUTION

HERARATE

Agricultural Bioscience
iternational Conference 2018
Registration

18

® 7. ABIC2018 =
0% T b A 7 B féi@

W8 45 ABIC2018 4 %4 R o 24 : pf Wiz
CREPEPLRT B A p
LR € By PR AR A R ERES
TR E Ay oo

Y 52 4

= ph

i« ABIC 2018 # v 7
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ABSTRACT
BOOK

Weifang, Shandong, China
September 15-18, 2018

ABIC
2018

2018
Yellow River Hall (Morning Session)

Time Details Speakers Affiliation
Sep 16*
8:00 - 8:30 Welcome & Opening
Plenary | Xiaoya Chen Shanghai Institutes for
Sep 16t Plant Nutrition & Biological Sciences, CAS,
8:30 - 10:00 Protection China
(Chair: Dr. Jianfeng Ma Okayama University, Japan
Lijia Qu)
Kang Chong Institute of Botany, CAS, China
Plenary Il Shengyang He | Michigan State University,
Functional USA
Sep 16" Genomics & New Yaoguang Liu South China Agricultural
10:30 - 12:00 for University, China
Agriculture Maurice Moloney | University of
(Chair:Dr. Canada
Zhizhong Gong)
Time Details Speakers Affiliation
Jiayang Li CAAS, China
Plenary I Sanwen Huang | Agricultural Genomics Institute
Sep 17* Molecular Breeding at Shenzhen, CAAS, China
8:00 - 10:00 (Chair: Dr Xinnian
Dong) Jian-Kang Zhu Shanghai Center for Plant
Stress Biology, CAS, China
Xinnian Dong Duke University, USA
Plenary IV: Martien Groenen | Wageningen University, The
Sep 17 Genome Selection & Netherlands
10:30 - 12:00 Systems Designin Ben Hayes The University of Queensland,
Breeding Australia
(Chair:Dr . Craig Rickard CroplLife International, USA
Shengyang He]
Time Details Speakers Affiliation
Plenary V Ministry of Science and
Sep 18* Agribiotechnology Jingdun Jia Technology of the PRC, China
8:00 - 10:00 | and Agricuiture Policy
(Chair.Dr Jikun Jikun Huang Peking University, China
Huang) Jack Bobo Intrexon Corporation, USA
Weiping Song Da Bei Nong Group, China
Plenary VI Tad R ,Inc., USA
Genome Editing
Sep 18% (Chair: Dr. Canxia Gao Institute of Genetics and
10:30 - 12:00 Xiansheng Zhang) Developmental Biology, CAS,
China
Wensheng Wei Peking University, China
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ABIC
2018

Yellow River Hall (Afternoon Session)

Sep
16%

1:30
pm -
5:30

ABIC
2018

Yangtze River Hall

Details Speakers Affiliation
Daoxin Xie (Chair Tsinghua University, China
Gregg Howe Michigan State University, USA
Ying-Bo Mao Institute of Plant Physiology and
4 Ecology, CAS, China
Pest Resistance Andrew Bent University of Wisconsin — Madison,

USA

Daniel Chamevitz (Chair)

Tel Aviv University; Ben-Gurion
University of the Negev (president-
elect), Israel

Time Details Speakers Affiliation
Kongming Wu CAAS, China
n M n A
Sep 6% Bnanna White lonsanto Company, US,
1:30 5 Juan Dong Rutgers University, USA
5':30":; Plant & Shuhua Yang China Agnc‘x:nmu:‘gl University,
( g Chuanqing Sun China Agricutural University,
China
Yan Guo China Agncultural Uneversity,
China
Zhizhong Gong (Chair) China Agnicultural University,
China

Dabing Zhang Shangha Jiao Tong
University, China
Sep 1™ Liga Qu (Chasr Peking Unwversity, China
Symposium 8 Weicai Yang (Chair) nstitute of Genetics and
1:30pm - | Reproductive Developmental Biology, CAS
5:30pm | Biology & Gene China
Editing griang Sun Wohan Uneversity, China
Xingping Zhang Syngenta Beging Innovation
Center, China
Qi Xie Institute of Genetics and
Developmental Biology,
CAAS, China
Chuanxiao Xie Institute of Crop Sciences,
CAAS, China
Time Details Speakers Affiliation
Yuanchao Wang Nangng Agricultural University,
China
Sep 18% Gata Coaker Unwverstty of Calfornia, Dawis,
UsA
1:30pm - "
5:30pm Disease Yib Peking Uneverstty, China
Resistance
Xueping Zhou (Chair) Institute of Plant Protection
(IPP), CAAS, China
Xuewei Chen Sichuan Agricultural University ,
China
Xiufang Xin Insttute of Plant Physwology &
Ecology, CAS, China
Shengyang He (Char) Michigan State Universy,
USA

ABIC
2018

Conference Room 4

Details

Symposium 4
Biotechnology IP

Speakers
Gramham Brookes
Wanggen Zhang (Chair)

Affiliation
PG Economics Ltd. UK
China National Seed
Group CO., LTD, China

Sep
17

1:30
5:30
pm

Details

Symposium 7:

Seed/Food
Quality

Affiliation
Commonwealth Scientific and

Phil Larkin Industrial Research Organization,
Australia
Jianbing Yan (Chiar) Huazhong Agricultural University,
China
Chunyi Zhang Biotechnology Research Institute,
CAAS, China
Xiaoguan Qi Institute of Botany, CAS, China
Hongning Tong Institute of Grop Sciences, CAS, China
Lei Li Peking University, China

Chunming Liu (Chair)

Institute of Botany, CAS, China

Sep
18

1:30

pm -
5:30
pm

Details Speakers Affiliation
University of California San Diego,
Yunde Zhao (Chair) USA
Langin Xia Institute of Crop Sciences, CAAS,
Symposium 12: China
Genome Editing & Xiaoyan Tang South China Normal University, China
New Technology Xiaofeng Gu Biotechnology Research Institute,
CAAS, China
Weigiang Qian Peking University. China

Jinsheng Lai (Chair)

China Agricultural University, China

Sep 16 Issues & Policies Judy Wang Agricutture Division of
1:30 pm - 5:30 DowDuPont
pm Yu Sheng (Chair) Peking University, China
Jan Chojecki Plant Bioscience Limited,
Time Details Speakers Affiliation
Vincent L. Chiang North Carolina State
University, USA,
Northeast Forestry
p 9: University, China
Sep 17* Forest Biotechnology Hong Qiao The University of Texas at
1:30 pm - 5:30 & Post-harvest Austin, USA
pm Biotechnology Jinxing Lin (Chair) Beijing Forestry
University, China
Andrew Groover UC-Davis, USA
Xudong Zhou FuturaGene, China
Mengzhu Lu (Chair) Research Institute
Forestry, Chinese
Academy of Forestry,
China
Wei Zeng Zhejiang A&F University,
China
Time Details Speakers Affiliation
Xiaofeng Cao (Chair) Institute of Genetics and
Developmental Biology,
CAS, China
Yuehui He Shanghai Center for Plant
Sep 18* Stress Biology, CAS,
1:30 pm - 5:30 China
pm Xuehua Zhong University of Wisconsin-
Symposium 14 Madison, USA
Epigenetics
Yijun Qi (Chair) Tsinghua University,
China
Jungnam Cho University of Cambridge,
UK
Shuxin Zhang Shandong Agriculture
University, China
Guifang Jia Peking University, China

Time

Sep
16%

Details

Symposium
3: Agricultural
Big Data &
Rational
Design

ABIC
2018

\d B d
(X

Mount Taishan Hall

Speakers
Yasukazu Nakamura

National Institute of Genetics, SOKENDAI,

Affiliation

Japan
Yiming Bao Big Data Center, Beijing Institute of
Genomics, CAS, China
Xiyin Wang North China University of Science and
Technol China
Haiyang Wang (Chair) Biotechnology Research Institute, CAAS,
China
Xiangfeng Wang China Agricultural University. China
Jinhua Xiao Huazhi Rice Bio-Tech Co., LTD, China

Yuanzhu Yang

Longping High-Tech, China

Long Mao (Chair)

Institute of Crop Sciences, CAAS, China

Time Details Speakers Affiliation

30

Zuhua He Shanghai Institutes for Biological Sciences.
Sep CAS, China
17 S"amws'“"‘ 8 Yiping Wang Peking University, China
Plants & Soil Ertao Wang (Chair) Insfitutes for i
1:30 i CAS, China
pm Christian Staehelin Sun Yat-sen University. China
= Jeremy Muarry Institute of Plant Physiology & Ecology. SIBS,
5:30 CAS. China
pm Shangwei Zhong Peking University, China
Yang Bai Dabing
Yuanchao Wang (Chair) Nanjing Agricultural University. China
Time Details Speakers Affiliation
Yuling Jiao Institute of Botany, CAS, China
Sep Xiansheng Zhang (Chair) Shandong Agriculture University, China
18t ymposium : Yuxin Hu Institute of Botany, CAS. China
Plant Stem Lin Xu Shanghai Institutes for Biological Sciences,
1:30 Cell CAS, China
pm Jian Xu (Chair) National University of Singapore, Singapore
5:30 Kang Yan Shandong Agriculture University, China
pm Yinggao Liu Shandong Agriculture University, China




() ABIC
v~ 2018
Conference Room 5
Time Details Speakers Affiliation
Science University of Connecticut,
Xiuchun (Cindy) Tian UCONN Stem Cell Institute, USA
Pengtao Liu Wellcome Trust Sanger Institute, UK
Sep 16 Symposium 5:
1:30 pm - Animal Embryo | Jianyong Han (Chair) China Agricultural University China
5:30 pm & Stem Cell
Znhonghua Liu China Agricultural University, China
Ye Yuan Colorado Center for Reproduction
Medicine, USA
Yaofeng Zhao China Agricultural University, China
(Chair)
Time Details Speakers Affiliation
German La Trobe University, Australia
Spangenberg
Gongshe Liu (Chair) Institute of Botany, CAS, China
p— . Zengyu Wang Noble Research Institute, LLC, USA
ep Symposium 10: Suoming Wang Lanzhou University, China
1:39, pm = Fo_rage and Tt Yuxi Wang Agricutture and Agri-Food Canada,
5:30 pm Biotechnology Canada
Guiguo Zhang Shandong Agriculture University,
(Chair) China
Shanghai Chenshan Plant Science
Zhaoging Chu Research Center, CAS, China
Time Details Speakers Affiliation
Jack Dekkers lowa State University. USA
Kui Li (Chair) Institute of Animal Sciences of CAAS,
China
Sep 180 Symposium 13 Xiaoxiang Hu China Africultural University, China
1:30 pm - Animal
5:30 pm Molecular Xiaolei Liu Huzhong Agricultural University, China
Breeding
Dorian Garrick AL. Rae Center, New Zealand
Zhigiang Du (Chair) Northeast Agricultural University,
China
Lujiang Qu China Agricultural University, China




