¢

#iAH BtEN, 59+ EHE
UERY Y

Bt 4w H4FEEA EmAR

1901 4EAE H A K B
1915 4E7E1E [y 44
1920 4 F Bt fE R AR 25 7% i
1985 4Ff4 Bt 55 \ M B
1996 4¢ Bt fEM R AL

HT Bt R RERABIHFFH U BtIED

Discovering Novel B.t. Toxins for Better Bt Crops

ABEARGEATRLERBARE TWAH Bt Ak, RW. SENNAE. H§HH. 5
BALGUBFEREANN UB RARARHAER, PRATNAFRH AR EARAER, NER
=REBHNRUEARENRIT R,

HENER: DEHEL
H 3% : 13901212279
i % : jim.xj.fang@hitar.org




’m & Bt EA, SIShERDUY
()

IHERGT R BTIRIT SER TUH SRS

B R Bt BESE R BER

KILH Bt BARAN Bt R R A AR A IR 2% BtED

HEAFRAAE (BLH) REAHSRAINENRADE, HpLFruFRENEAFRLE MK
T3 AL TAE A S FR T, R OA OB KA SR B TR 2 —. BFRTUE 45 T 2005 47,
MBI RE L% BtE, S50 8 Bt HFEEE. HFREFH AN KL
HBUEMAHEHA BtEMkA Bt R HEA.

B M Bt ¥ TEEHEH

32,250 3 FAT W 0 Bk Bt W #7848 FEB A7 R A E
2,820 Bt T 7 % Bt ty kR EAEE. KK

450 B, 4 VAR AT HY B R R Bt # R E w5 R A
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0BE A TASME B, EAFRR: AUTUE. FXRE. —fE. 4R
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0Bt E A TRAICEE R, EAFR S FEi i
TBtETATAER EME, BEMME: ENoE, RELE. BELH
CrylAc il T5& Bt#ade, Hitesh &

CrylAb | T3 & BtAM, HiAR =1L
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2013 4 9 A 17-19 H, & in & AP /R1E 34 /R
M ETHETNE 13 BRI EWHAERFKE (The
Agricultural Biotechnology International Conference,
ABIC 2013) , AR KLt — RIFK Lo B4
R 77 =4+ B A5 B Discovering Nowel B.t.
Toxins for Better Bio-pesticides and Biotech Crops.
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A2l B4 H AR AR Bt 27

BRI, RMNATE 90% UL Loy = B1E4y 2 8 A A Yy, H b 50% UL Loy 2 &
# Bt {E. AR LE, EME R — L Bt RE2EaWEm R, BT
PR LB R BESFRE, FExs (RN, SIEAX) | &
fFrEAA (RFHE « FERED.

RE% BUEMEL A 2K ZER, E2% Bt EwevaiR X (Bt R R&ZE &
AR % Bt R Y REEED KB EEREAEL, wxE: £ LA, £ 5%,
MR, BM: kIER. FE. BHE,

FEMVEETRGES, EMBEARFTHLREETITRAMILN LR, BER>
A B T RSO HE T — AP AL B AZ Q58 F 77 B 1R Y OB BRI A SR B9 - TR,
RECEMEREE T MBI, WREFEENHRFR, FERRE THE—
KL A 0 ST & 3t B & R A 5

WHH Bt &R, wptiEsl wEMAL, wstE TSR,

HALTTENRERNEMA TEHREREY

£E, T hH. HEHEL HEAY ECB- European corn borer i £ K 8

WM, 4£TF%. BE. BHFE WCR- Western corn rootworm 7 #i £ ¥ if &
SHE AL CEW- Corn earworm F > &4

BCW- Black cutworm /)N 3 3% /&

BEC- Bean cutworm T 7 #;
FEREABR A CBW- Cotton bollworm # 4 &
TBW- Tobacco budworm J& &
BAW- Beet armyworm #f 3 % #
SBL- Soybean looper A& T 7 #;
CL- Cabbage looper H 1 R #
SCB- Sugar cane borer H & ¥ &

F % Agrisure, YieldGard, Genuity, Herculex,
Optimum
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WidStrike E 4t % 7|

TEHRER OB F (Bt EX)
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BAERNH R IR R BT R — MR IR A B oL ik AT SEAR, Ak S B R K S A A
EEWAIRTR., BEEZ—ANUFRENFAREDRERFENS TRESY . EHHF.
AFEWMFEREDERFEMAR, EEREY D TR R 1E R B R F QU FTH AL
# CInventor) Fn 3 AR %48 - 4144 (Service Provider)

BEFTAENA B AN FBEAREEFEMF & (EWH &R £ K
7)), B2 —E#ARATW e R A AR DU ROk = i, s0E BA Bt i, &AD
SAfIX AR FAR . MR AR AR, SR iR AR e R,

BEBNTHEY S TARUHEBEAEANAL BtEKMEE SHA R HEGRE

%ﬁk AT KRBT ERBEARY . BERBAEDREMN AR, £ H TR R

\

E

%MI

—‘%‘Jé%é\f’ﬁ%%Btf’F%E’ﬂﬁﬁi, BETg TS, TR R

BtEWW: EEMAE £~ RAE— T 8 Bt B KR,

RAFR: EET T NE®RL B, S5, AN, LHANF REEMT, LR EE,
RHBHBEARTE.

BMYA: 62HLEE -1, #BLEFAME, TASFERKEWEM; HER
RAnk BT AW S F A EAR T *

RRRM: AxpHALs TEMFLRE, BEF R RE. BRrEAREK. EXE
MmN 5 SynTech Z 7 B & AN A LB =E,

HARR: AEZBtHAXEEGAX 104, EABHARELL L, ML 124; %
JENE Bt R ARL 30 AR, Bt R EMAMFE L FANEELT I H.
BARBAN: P8t REEHTFABIARNERMER, 2BAXARTA, &
B E24, HLE24, ARHAR6 A
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aERR

BREAREN KM LW, FHAENE (EF), e TEFERR
EOREEWAL, B3 REFEFEERRRN Bt EE i Bt EFMF, LIE
Ao

BEITUZREFNER, AEFESEFaFEFX.

EPREEHNFRRETHEY (XEER . HXAHER (BAFE R P
Bt & E R F K

HEEW: wREE R, $REE R, WREHBEH%E, FEHMHEWL &,
SEEY: wAB. MNE. FX. AT, B, HE. 82, ZREF #E%,
BEBRK: FEEEBEFLA ., £ BtEFHFEMF., EHRAKE. ARBE. X
B X,

PEHR: G R AUEAM A BT A AR (Exclusive) 5 384 & 474 4097 7= A S Bt
A (Non-Exclusive) .

BEEREZF TR, RETEEN, TAESN, 2EFX. EFMERM X
& /%,

HABtRSERMM: NEERAEN Bt FREFHELARETHMFREREN

R, 1EANH A E; RERABECEMT TR EEN BtERIENE X E k. A
TEZEBtirtEH, tBBtEH.

Bt ARERRERLEN: REFxLEZaREEE, TRREXRE, £WNE, #EF
Bt Efre 4 Z Raws, HATEAREI|ILFERL.
Bt AR EREERNH: FEAHARELE NS RN Bt R R EgRTo TRITA

B RBME R, NZEEHTREEN. KRB BIRAZOFHFREMH T
i

MARBR: FxZaBtEELA ., & Bt EFHF M, EEHESE. ARRE. X
R CHF
iRl &
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M RGO IR T T 2 e

WERHRR

ME I e R AT Bt R R & B, BB 2% — -4 BUEFE 14, A29F & 10 FAf 1A
Bt 2 AP DL A WA Be (Phases) .

ROUFr FEERR Bt A EAMED AR R L B BtER OIS AR Ko s

HA W, BRMAGRRSEN 2 gy Bt & G R R BRI, Rk A K
Bt WHRESURREAMR 3 gmmiy Bt E G A 4% RS B E R R 4
R 8. SEAEMORVILAS J b B R O

Discovery of Unique toxin & its China A, Determination and characterization of the biochemical

novel Bt toxin patent against specific properties and the insecticidal activities of the newly
insect pest and on specific discovered Bt crystal protein;
crop.

B. DNA sequencing of the target gene encoding Bt protein and its
expression in E. coli; Bioassay of the expressed protein;

C. Registration of novel Bt protein by the International BINC;
D. Complete research reports & files of China patent;
BtNC: Bt delta-endotoxin nomenclature committee

B BRI ) R TR 12 & 24 M H , WFR £ 3T 5 30 & 120 J3 70, YAk B HURTE A, BENR PR SR A Cexclusive)
AR R #H (non-exclusive) 1A o

Bt ;AR &% Phase EEMEYA 1. EWRE OB THREY) FB A IR
XEYH R DIRe SERRRE, Bt Bt RRE 2. HABEMIE KERL T
Uik SRR ERYIARIE TN, AR 3 R T O S R A P

B SERMEAN 6 gt it [ G R
Conformation of Molecular design and A. Molecular design and construction of plant expression vector;
the insecticidal construction of plant B. Transformation of model plant species so as to obtain a large
activity of Bt expressing construct; quantity of transfenic events;
protein in model Expression of target C. Bio-assay of transformants against target insects and selection
plants; Set-up protein in model plant to of positive ones;
transgenic trait conform the function of D. Set-up concept (with focus on FTO & requested options);
concept the Bt toxin. E. Complete research reports & files of China patent;

FTO: Free to operation
M BRI B — TR EE 18 FE 24 AN, WER S PR FEEE 30 ZE 60 /3G, MUHEAR R HURIE A, AR A A A% (exclusive)
ARG (non-exclusive) AN
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HALEA

Identification of
transformation
events with high
expression level of
Bt insecticidal

protein

i Phase Il /IR
Kk AN Phase | i 5E
EMIEAT AR R4, 3R
BENFIE Bt AHEA
A

Transformation of the
selected crop by using the
plant expressing construct
to obtain transformation
events with high
expression level and
insecticidal activity.
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fe l"

WERHRR

ME I e R AT Bt R R & B, BB R — -4 BUEFE B 14, A29% & 10 FAf 1A
Bt 2 AP DL A WA Be (Phases) .

> w D

w

BAERAC B AR EY): SRS KERLF
I T BRI AR A

AL X R AR R A I E 5
SERERIIT R K R 1 o [ A 5

Genetic transformation of target crop and obtaining a large
quantity of positive transformants;

Event(s) selection & Identification;

Bioassay against target insects and selection of candidate events;
Complete research reports and application files for the China
patent;

=B BRI R () — TR 36 AN H, WERZ HTRE 60 & 120 Jiot, MEEFRE SURTE B, BUNIRPERUNAERMEA (exclusive)
AR E A (non-exclusive) AN .

HH Bt FHIEH
P RARAR

Developing elite
lines with Bt event

M Phase Il %52 R K
Bt # M4, EF =R
(T3-T8)#% Bt 4l &5Hk &R«

Selection of advanced
lines (T3-T8) to develop
elite homozygous lines
with Bt gene insertion.

E.

DT EREWRERILE;

HE e Bt R AIE R R

e Bt FELRIL R PR R 2 HIHEAR T dU) AEDIE P I RE 5
FREIR RO it 22 VR VA
SERERIR T BRI T .

Molecular and phenotypic trait characterization;

Identification of homozygous lines with Bt gene insertion;
Whole life-cycle Bt gene expression and bioassay of the selected
elite lines against the target insects;

Risk assessment on environment and food safety;

Complete research reports and files for germplasm registration.

VYR BLAIRTFA IR A] — R 5 22 36 %8 60 AN, AT A28 9t it 22 90 &8 240 J3 e, WLELAR B HRANTE A, S if™ AL M R Cexclusive)
B (non-exclusive) TANE. ASELIEFEIERIFA RPN b 22 AT 1 3T
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ERTHWENT, BET, ABFILE, WELARY; F=2HMZENTAN.
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t 4R Bt?

Bt 2 Bacillus thuringiensis & & #¢, + X4 F =4 FRAFE, £ —HE LK
WHRE, AL HEWRE T, wHEE, BhE, WEX, IEFAAFR. A
eMEEETHERFAARENEELRNEERE, AoafHERTVREF£&H
JUHY R Hem ik

1901 4, H AR % K Shigetane Ishiwata (f
BER) BRI T FERFFE, sudden death
bacillus”; 1915 4, 1 [E A % X Ernst Berliner ( &
s DURMGN) X H A2 3 7 98 4 Kk %) 2 (Anagasta
kuehniella) # 4 B By Bt B 7T 2 @V S ¥ 1,
HAREZE W LI Thuringia 4 4% 4 : Bacillus
thuringiensis (B.t) , Bt WA X B &8 i T % —
ML,

ERFHRERY, £ BtHE G~ & — M &
ke (Zalmamis) , M 5-N& % (S-endotoxins) , =¥4 crystal proteins =
Cry proteins, XM NEXEAERXEEWIER., ERETXMER, 47 BtH#H/ A
ERE &5, W Bt EENEA TRELBRAED.

100 £ F DUk, BAFEMECHE, GBI AAERIEN 20 HLWEF. AL
M Bt B T B A B E 3 Al 35 00 AT B9 PR3 B 4R 3\ 2L LB A K, Bt B8 R AL F]
EEAF N EZH A, BEE B, A FIRIARLENEATELHT — K,

Bt F % i P

S BtEERME REABt R EEE G,
Bk o 8 B A T Bt B ‘,,@
BIREERT B 5 T, B EHE | oovoonmses gl 4«

WEZW ey EY, RHREORSEER | a
HEH R G, WEEWERRZE i
GRIEF E R e B R F L.
— BB kA, Bt F R AR E
NN R R, T8R4 g R

Toxin in membrane (Iadﬁs hftsrminal helices, is not Monomeric toxin migrate to

;d‘% , -/stq % % E . ‘:ﬁ Xj, ﬁ:' %_ E}% /"é Eﬁ % E/\j i]j % , assoc.with receptor in membrane) ;g:El:s(ge;;l{;;;c;i;p;?&:r?i:;iézgn
W%k, BRMEILY, Bt RREAN

(Credit: Neil Crickmore)
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Bt #i{E N A2

BRI, A 400 £fF Bt £ RAFI A £ T H LEMEIL, BT, 2RHEENTF
EMIRE G 80% = Bt @, AMRY S ZMRENEATRNEZENR A, —=
FERBT Bt AR ERE WA NIAER s =& 076 B T 45 5 7 T 24T 8 A AL

BT R IGAT ]

BtRAMB KN L

1920 4, @ F FlH T ¥ Bt AE % £ 7|5
R EMxFI0FK, H/5 1930 K475 # 4 &
A TR Bt s M EKENITER.
1938 4, % [E Laboratoie Libec 4 7= 4 % —
A~ Bt #1 7 Bk 7~ &, Sporeine, % ¥4 #l £
BERTRKEM.
1957 4 4 F= 44 Thuricide /= &, # DL R K
£l I ) QN A v | s
1958 4, Bt 7 % [E T % B bt i A
1961 4, Bt &% [E EPA ity & =7, B
M — 2o % F B 46 A 7 BN E R A T 46 A7
A Bt =i B EA & AR AE P Bt #R
F T aF & f &R AERF
1988 4, Mycogen Jf #7 L ¥ Tenebrionis &
HAEFEHT M-one, i THEELZE
L.decemlineata (Say) 4} = .
1992 4, Ecogen k& 7 H 7 & Foil Hy &1L,
XE— Btk Bt iR A A TEHLEHAE fr
HREHEENRAF &,

=
o NELELWKFHEN

o MIELFHHLL,
& TAREXNIELZE. TRAERM

BA: (BRERBHR)

o EHFHAKA
® EFHXTZ 4 #
o MR, HAFRHERRE
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Bt A R H M T AL HEY

fE3 H I 100 £, BUKZ HAA ¥R T AN & GHEAR R s 3

HFH, TEETIH R, TATRNTELE. TREHEE ,
RE RS BLEYR? RE AT ZHT BtKAHE

AR 2 E . BE A 41

RENRST ZHEZ,

RAEARAEE. FELZRRE. AAETZ0H. ZRETAFE, SRR, HITFEF

ﬁ]‘ﬁ/n%ﬁ%%) o

H 1985 F Ak Bt ZHE N, EME AT — A REREL Bt RAFZ AN K
%, TRT BLHEFKAGLFATHRANTRE, RO LNHR: 2£FHFAME
. BREERR, EFRER, MR EE R/ # Bt EHZ B 2K
Fod E BRI, BtEMIR A 20 LR R EHFEAZ —,

BBtEMmMB R %

1985 4, A|E B EAEE R G
R FFHE A F Bt cry # B A4 R i
HEY HE) .

1993 4, # Bt £ F M & fn 0 21 fi AE
R IE

1995 £, EHA-%# Bt KH{E#H, Bt
F ok, f£ %[5 EPA BiC. B 4, % F EPA
HEXRLBIRAREOWNKEARNLAER
AW, FHEEANE - NMEZHENT
EIEH .

1997 4, Bt i, Tk, BHEA
* [E iz Fl #1000 /7 % & .

1998 4, ¥ [E 1% Mosanto ¢ Bt 1%
A+ B AL B E A

2009 &, FEKVIE N FEE EH
KB R B L KA AT R R b B ]
W el , REANFEEERARERE
HEF RV AFHLN “HK1EZ" M
“Bt aiff; 637 .

RE: (EBtRHUR)

® EH/FAKE. FELKRHM
® TEMXTZAM. ZWWAWKE
® XRMR. HFERTERXRE

EE

o LEFHRALEFN.
® HHBERMR., HITREFR
® Ik BTN R B /MU

W F (Bt fRER)

Bt R £ 4% 2 % [ & L #0 J HAE,
ZFI R Bt £ FH Prig A8 4 o — A sk Bl
Fo e E g e N PR AL R
HRRYBHE, FRHET ERETH
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T E AR AU A 3 AT B B4R .

#HA 21 WA K, Bt A RMARE . ERBE AL LR A F

RN EEET B, EAH TG GURN B AL IR K,

RiEF LT E T

BERLEEMBEATENA . A NE, BLe, ZHFHLAT
EBtERNARET L, BFAHREHEHRAFKEE Bt it RIEW

2014 R FEMVER W KRS, KA AR EOR B EH,

REAEHL AR, REBAL, AT LFEw, SEEFEMLEK

R EH

THEAN:

BEHTARBEAT R Y FHHK AN

Bti#i: HE&FAHE

Bt R & H: Bt XM & H M Cry/CytVip KM & H

Bt £M: %M Cry/CytVip & H & A # DNA /75

REREWH: ETEARREAMEMEA

BtEWRE: ABHEFNATHR FAHEN A
BtEERMEN: HBEARAZIHERNATERABRMED

EHMfEBKE:
O % % B R E 5 M3 : wwwhitar.org.cn

RUKHBEZFRN: BHE-TITEWAWNASL AN
ROEERERAMMKTEABLHR:
3% : 13901212279

15 : 13901212279
H F U jim.xj.fang@hitar.org




