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(57) Abstract: Provided are a human-derived insect-resistant gene having a nucleotide sequence represented by SEQ ID NO.1, and
an anti-Cry1B toxin idiotype single-chain antibody encoded by said human-derived insect-resistant gene and having an amino acid
sequence represented by SEQ ID NO.2. The idiotype single-chain antibody is a B-type and has insecticidal activity, and after expres -
sion by the prokaryotic system, the primary culture thereof has binding activity to Cnaphalocrocis medinalis midgut peritrophic
membrane specific receptor BBMV.
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—FAVRDL R EEH R HISHHE Cryl B ERMIGE B# a5 MNAH
ARG
AR KAk R TR AN AE B E 0, Rl 2 — b N U5 e Ak R A L g AT R
CrylB S a MR BB AR 5 N H
HREAR

BRTAIR) 2 H TP R R T 1k B R IR 5 & F M (Bacillus
thuringiensis, Bt) HIBtEZRFALRF (FHl4ICry1B, CrylAb, CrylAc. CrylC. CrylF
LD o i s A AR R B R A, R RBE R 2R AR
LA RESE R REM. 21987 4 H RN R 15 R 48 A 7 (Plant
Genetic Systems)FL7E 5 [ B RIE 75 Br FEF T BN F R A L, BIINTE,
Bt BN ORI TR, KR We. B, TRE., WHSTHRETREY
Fr. #2012 EEBREFAR RS ARG, & ER B FH O
HIE390 JI AW, AR ANTLS Y%, SR, BEEFEBr FEREYIIIR
FAR), LRSI . OB HIERUE ARG MR 25 DL K e
TE G % 3R G0 255 T T R AT IO E f& T 4 2k 2 0kids . B BRE R FOKAR BT
EYIMANE IR AR (EBEE, B FARE, 20105038 M4 BUEH £
KNS I B R 2 RPN CUBSAE, AEZS SRR 24, 20114R0338)
AN EAN L EAME R BCROK I R AT AR BRI 2R, 45 R
RIS B K I 5 27 0 IR AL AH EL Y I 28 2 0% .

“CrylAc protoxin from Bacillus thuringiensis sp.kurstaki HD73 binds to surface

proteins in the mouse small intestine” ( Vazquez-Padrén%s, Biochem Biophys Res

Commun, 20005F013) 7ESHPIAIR AN, /NEREHIIBIA . b EEIAR]10
mg/kg 1100 mg/kght, /INEAITAHIBANAERIPESR . BRI 8550 2 W 4H H fr 73
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Tk tH Bt 1 W AR S L, Bl o S OGR4 R B A X
BRI, HBtE KR ESIVIR N E R TR T6.241, AT LLTEUTRE
B S B S AR AT, AE AT S BE A R DA 2 40 o B A s i AR PR S L
I HAEE WE/DERILE F AR RALS, 2RI AN REHR R 1 B S B 3
. KEIHTEMHBEREH, B2 REEMHMRESEAMNILEA SRR
EZWTIE, KW HBE RGO A WE KRGS, T BEEBERTY
TR EAERON Y CEl: JrMRE R RIT R A AR 25 ST 7 (1 34
o

NEACHIPUARIE B R HORIE T AR, BA 5 AR R G R FEYRI LS, wT
LA G 7 SFL A 71 MG A e PRI 328 i £ it P 3 B T AR SR AR 4983 T e
Fo

1974 &, FFEGEEFR Jerne £ H “ F5Z M 4% % i (Immune Network
Theory) ” ™7 B X # H LAl e A ik i B & o PiMURE R B4 (Anti-idiotype
antibody, ULF fi] #% Anti-Td) /& ¥8 £ % A2 T Pu 4k 4 7 77 A48 [X 19 M 4 A
(Idiotype, Id) PR 4FRIEDUA. Bona ZEARHE 1d 5 Anti-Td B LI 5 /e S PA
J ATd BiThae, By RsiAs N A R (a, B, v Rl e). B MHUMEKR
Ay T BE “W#B” (EH, BEAS CH) JrsME PR g%, B
A DAECE P B D ge R A= 5P

H B DA R FH Wk e A R o RO, T8I A R R B AP B, e e 1
16, AT LGRS B AR PR SRR N, B R R A4 o SR FH Wk B AR R s HOAR
A PR I R R A VL (Panning)”, FEGIEEE G Yok, BT 1Y 4
A IR . Raats 55K H 1LY o1 B2 50 v [ BT R AHON AU ELRE AT ik, fEid
AT EZ AT, FHAH [E)R s B 1 1% 5 o R P AR s 4T 07 i e DA 4 i a2k 1) 5 A4 1E
E XSS E R EAYA N B, AR B E0 K B2 Anti-Id. Goletz 45 [H]
FER FH W B AR P4 s R G 0 70 HU AT 1 AN TR 7 S0 e B A4 i B O
W ZE RIFE, I 2R B0 96 A vafETA 28 AN B U A A B BH %
il HATEROAT AR B SG R RN A, el 2Pt Bt B R A B iR A B
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i CEARfAIRK Anti-Id ScFvs) SEFHSRARE K™ it il R WARIE o
RUHAE

B0 H AT Bt B RB Y SILF R BIFIN)Z B AETE 1 22 AR i8R U B
SE AR, TR Bt B R AR AT AR R A S A AR B A A
HIRZH, 2 X AR S A

— A NIEPTREE R, HAHE KPS W1 SEQ ID NO.1 Jfizn.
AR B A, B SEQ ID NO.1 4% 9T Cry 1B 3 £ s A sk ik, HEHRRF
F) 1 SEQ ID NO.2 [l
I, — A NP SR SEQ ID NO.1 5 A% RIS HAA
AR, —FNJEPT IR SEQ ID NO.1 7E R E B A 77 H M H .
AR, —FE R IR TH) W0 SEQ ID NO.2 Fizr[fIt Cry 1B & Z 57
SRR (R B
AR MNATFII NS v, e 3R 19 1 AR ¢ BRI pr 2 i
CrylB T s R AL BEPUIE , i e il RaiRkE, HAIAFEF~Y AR
RGN A M e i R e 14 52 7K BBMV NS Gib 1%, R IHAE ) G
MR PR AP Cryl B T e MRk, Ml R, AR,
WA RSN [FIN, A AR N B R DT AR (R B, R R
FUG R Bt 8 3 ARG R AR A b ORE R B, BRI Bt # ) 2 AATE
()& 222 R )5 22 DU T R B4R Bt H T3 ARG, o4 BRIl
i 55 B B B Rl SO S =
B I eEA
K14 C7 ELISA 4Rz

K2 v CT EVFENE S R,
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B 3 A4 BB R4 C7. CK+. CK-ZIIE /KRB F S (RGN M =85 4
FETIE N =
B 4 N B4 C7. CK+ CK-Z LI f H i 5 (/N Sk — 8 &) BB T
VWI=Y R
BARERES R
SR 1 O A YT R AR
S BT K BRI RN B IR FE L 7
(1) 2xTY JARERFRHE:
FE900 mLXLZ /K A L6 gl I, 10 gFFRHERAIAIS g NaCl, iR
5, HXGROKERFNL, BT SEKEWT, 121C, 20minkKE, #HE, &
TA4CIRESH
(2) 2xTY-AGRRE; 775
7E 2XTY (K5 7R 5 oI N IR A 100 pg/ml R EH ERMFEELN 1 %5
wHE
(3) 2xTY-AK AR TR«
7E 2xTY MIIEFREE IO NZIRIE N 100 pg/ml M FEHE . 50 ng/ml FHEE
(4) 2xTY-AKG AR5 779t
7E 2xTY MIIEFREE IO NZIRIE N 100 pg/ml M FEHE . 50 ng/ml FHEE
FATEEN 1 %A% bE .
(5) TYER 5772
£ 900 ml Xz KA 15.0 g BEfEHE, 8 g NaCl, 10 g BERENE, 5 g Bk
), HAGEKERE L, BT SEKEWT, 121°C, 20min K@, #H)5E,
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BT 4CHRAASEH
(6) TYE-AG [E{Af; 755
7E TYE BRI IR IR IE N 100 ng/ml AR EHERMFEL N 1 %
B
(7) PBS %k
FREL NaCl18.0 g, KC10.2 g, Na,HPO4-12H>0 2.9 g, KHPO4 0.2 g, 435l
NBIZEBKT, ROWMRE, 481 L.
(8) PBST ¥ATK
7E PBS ¥R T IIAAARIEL Y 0.05% I iR-20.
(9) PEG/NaCl ¥& ¥ :
FRHL 20 g PEG 8 000, 14.61 g NaCl, 11 80 ml A& T7/K, T2 % 100 ml,
BT HEKEST, 121°C, 20min KB, HHE, BT 4CHRAELH.
(10) ¥R H22 i (CPBS, pH=5.5):
BLCeH,0s(F7 1 82)21 g, Na:HPO4-12H-0 71.6 g, 73 BRI ZE 8K 78
IYIRIRIE B SI La
(11> PY R B2 i (TMB) L«
FREU10 mgPU AR BERIGVA T 1 mI = AR WA, @, B T4 CHR4A&
H.
(12) JRY) & E R -
10 ml ECJ74): 9.875 ml CPBS. 100 ul TMBYAWR . 25 ul AL EL H20%
H>0:.
ST T8 SAPRER I -
PiCry1BZ e iR BBMV. AFH APl AL g HiiA 45 B 7387 (1) Anti-1d
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ScFv. H M Fry /N — 85 4y B35l VL5 2 Ol B B Al ok 7 b Jof 1 %2
AR S bR TS L

NUEAC I R AR TR . TG LA g A B ek 1 A KM 1306 T 9% [ Source
BioScience/A i ;

HRP-FHIM13-1gG T T B 1o -84 7] 5

CrylBE & 5Cryl AbFE R T g EWRHEA A A

IKFGI Py RGN 1HH U — 88 41 B 7 G AR AL TR PR A ) it

SR e Cry | BREE 25 B i A

(1) N JsAY B W B BT PR B VR 20 pln A F)200 ml 2xTY-AGIR AT 72,
37 CIEHFEFE H]0De0o N0.4, HUS50 mIE i, AHA1x10" pfuffi BWk E AKM13 3
TG, T-37 CH¥ & 30 min /5 PL3300 g .00 10 min, 5 i, H 100 ml
2XTY-AKGIRAE AL E B TIE, 30 CREFRE: K H3300 g 0230 min, Y&
FIERIFEIIA20 ml PEG/NaCl&H, VK1 h/5 #3300 g&.0230 min, H4 ml PBS
ERYE; EEIR L1600 gBS 0010 min, LIS WREN A 1 (W S A A4 P

(2) BULBRURA Y8 R B A DU R AT 4 5000t : 551 #0054 ml
100 pg /mlffI4iCry | B2 si PR LI TANIET 7R MRS, 4 Citid, kH 23 H
1 ml PBSI& Se4 M 7203 YRJE IINTR I T ml 748 (1 W35 B AR 4044 55 4 ml
3%HIMPBSIHR, B TRAK TR TEEBEN1 h, HiFEL hWEHER TR
A, 43 AT ml PBSTEWRSEI204K, A 1ml 10mg/ml [k I §( Trypsin) 3t
iR e e 45 G IR B AR DU, BERRTRED RS TR TR I MR AR PR 22, 3. 4
IR B PTCry 1 B2 v FEHUIARIR B 43 7 950 pg /mls 25pg /ml. 10 pg /ml ,
FITASE FH (1% Wk B8 A A D BT — VR TRIR A3 (0 Wk B A, W0 5 i 5 28 1 R AR TR

7N
B4 50100 DM AR PTAR 10 plf 41 ml A T3 E K TG 140, 37 Chi
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Bl hjE, B TTYE-AGREAS IR 1, 37 CHiFRER: K HBENL B TE,
AR E100ul/4L 2xTY-AGRAKRRT R 521996 Lk, 37 CHRiZRE®H: RHM
BRALHIR 2 pl B VR L2 (96U AL, 37 CWFE2 h, BESLIIA25 pl W% RE
N0 5 BhEE E AR KM13,30 ‘CH¥E2 h, 1800 g »10 min, F150 pl 2xTY-AK
ARG IR R B BT fF30 CHFRIER, K H 1800 g&+0:30 min, 43 HIHL FIHK:

(3) B4 ng /mlf$iCryl BZ waFEHUAIIAZI96 fLikH, 100 pl/fL, 4 Cid
B IRHESLHIIIAL00 pBgR2 ZRAGH) LIS FHIEX REAN100 pl 2xTY-AK
WK FRIE, 37 C/KIB2h, £EALAH250 pl PBSTHENG, HEFLIIA100 pl 1:5000
MR HRP-FHM13-1gG, 37CHEFE2 h; FFLMAL00 pl)EY) B BB, =iRT
K RB10~20 minZ BB &, &G REFLIIASO ul 3R JE N2 mol/L I H2SO4FRH 2% 11
S f5 FH ARG 52 ODasofH,  H A ODasofE/ B 14T I ODusof. K F2. 11,
WA B, 5 %o R B2 A I 3R RN IE 2 & B PiCry I BE &
MR R SRR T IS TR

LA Sanger Wl 5 5E 75 2 T Cryl B B 2SR S i A% R 7 51

SEQID NO.1, #IR:

attgtctgcg gccccecgtgat ggtgatgatg atgtgcecggcece gcecccgtttga tttceccaccett 60
ggtcccttgg ccgaacgtag aaggataagce agcagcctgt tgacagtagt aagttgcaaa 120
atcttcaggt tgcagactgce tgatggtgag agtgaaatct gtcccagatc cactgccact 180
gaaccttgat gggaccccac tttgcaaaga ggatgcacta tagatcagga gcttagggge 240
tttccctggt ttectgectgat accaatttaa atagctgcta atgctcectgac ttgcccggca 300
agtgatggtg actctgtctc ctacagatgc agacagggag gatggagact gggtcatctg 360
gatgtccgtc gacccgccac cgccgcectgceo acctcecgcect gaaccgcectce caccgcetcega 420
gacggtgacc agggttccecct ggccccagta gtcaaaataa gcaccagatt tcgcacagta 480
atatacggcc gtgtcctcegg ctcectcaggcet gttcatttge agatacageg tgttcecttgga 540
attgtctcectg gagatggtga accggccctt cacggagtct gcgtaacctg tagcaccacc 600
attattagca atagttgaga cccactccag ccceccttcececct ggagecctgge ggacccagct 660
catggcatag ctgctaaagg tgaatccaga ggctgcacag gagagtctca gggaccccocce 720
aggctgtacc aagcctcccecce cagactccaa cagctgcace tcecggccatgg ccggcectgggoe 780
cgcgagtaat aacaatccag cggctgceccgt aggcaatagg tatttcatta tgactgtctce 840
ctgaaataga attgt 855

LA Sanger Wl F72:0 52 07 1 B (1 HT Cry1B 25 2 R A SRR A4 TR I 18 5 1) 2
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5N SEQIDNO.2, UIF:

H-CDR1
MKYLLPTAAAGLLLLAAQPAMAEVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVR 60
H-CDR2 -
QAPGKGLEWVSTIANNGGATGYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK 120
H-CDRI1 Link----------—- e
SGAYFDYWGQGTLVTVSSGGGGSGGGGSGGGGSTDIQMTQSPSSLSASVGDRVTITCRAS 180
L-CDRI L-CDR2

OSISSYINWYQQKPGKAPKLLIYSASSLOSGVPSRFSGSGSGTDFTLTISSLQPEDFATY 240
L-CDR3 His-tag
YCOQAAAYPSTFGQGTKVEIKRAAAHHHHHHGAAEQKLISEEDLNGAASTP 291

BB AL Cryl B 8 £ A LB EBiiA B ap A CTo
SR 2 4% CT (IR BIE T
W D2t 1 R B0 1) B A BT Cry 1B T 3 MR AY S BEPT AR 1) RIS AR L

1:100 %425 10 ml 2xTY-AG &S 7RI, 37 CWEE 2h, SO 100 pl #)EN
10'2 [1 4 Bl o & KM13 3E47 88, 30 CWE & 2h, 1800 g &0» 10 min, % I
B, H 2xTY-AK AR 7R R UTEE M, T30 °C. 250 rpm R H; 721K s
KH 1800g E.L 30 min, H FIEERRIAER CT VIHE:F7=Y0 LG
SR 3 C7 AL

(1) Se5+ il ELISA #5258

AN 6 AN SIS SANR IRTIEL, KR | ECHITER

R 1 TAHNHE] ELISA K =z 06075 5 le il

panil C7 AFHR PUOMEF R R BEBUR | 2xTY W 44 5
Fr it

SEZH 1 | 5l 45 ul

XTHEAH 1 5ul 45 ul

S 2 | 10 ul 40 ul

X HEZH 2 10 Wl 40 ul

SCEN4H 3 | 20ul 30ul

XTHEAH 3 20ul 30ul
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S 4 | 30u 20pl
KFREZH 4 30ul 20ul
SCEN4H 5 | 40ul 10ul
TR 5 40ul 10pl
SR 6 | 50ul

XTHEZE 6 50ul

R, CT NS 2 SR & CT WIHEEFRYIN) s
Ayl 1 ECHIIF P 0N S0ul 10 pg/ml 9T Cryl B £ vl difk 37 C

E 2h, EoRIIARIEHAE 2 ng/ml CrylB TR 96 {LR T iR EmAE 2
ng/ml Cry1B T ZR 1 96 SN AT— REL 2 pg /ml 1Y CryIBERIIA 296 fLAR T,
100 w/fL, 4 CiIERD &M 2h; &EFLA 250 wl PBST ¥tk 3 e Bl mhnA
100 pl 1:5000 F&F¢ ) HRP-"EPi % 1gG =iRiWF & 1 hy LA 250 ul PBST ¥4k 3
WJa, BEFLT TN 100 wl IR AR, =0 T R 10~20 min 2 H I,
G RHLA I 50 pl IREA 2 mol/L [ HoSO4 PRI 1L N7 FH B bR 52
ODuso 1H

AR LR INE 1 s, TTWANEIZRBEE C7 &R IImIE R, XA G
TEAHNEIILG, YL C7 N B AIPUMRR AL BB LR, BEERRL CrylB RS H
oGP Cryl B B R S DU

(2) AW E 5250

S ONSEIR A 1. SEEGH 2. SeEGAH 3. FHPESHEAL. BHPESHIEAL 1. B
HRH 2. BIPEXTHRAE 3; 938 DIRUNT -

(a) FM: % 100 pl/fL S pg/ml BBMV G4 T 96 fLik+, 4 Cidw, RH%E
FLHH 250 pl PBST ¥tk 3 ¥R, 43BN 200 pl JFE A 3 % 1) BSA T = iRiF
H 2h, #ATEMA;

(b) DUFE: ReDIR 1 B HJEH 96 SLB H 250 u/AL 89 PBST Btk 3 & J&, 7
51 96 FLAR I IR 2 AT IOFE:
R 2 CT A5 52 S 30 R L ]
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gl 2ug/ml C7 |3k “B” KA | 2xTY-AG it | CPBS
CrylB & Anti-Td ScFv s

AR 1 50 ul 10 pl 40ul

A 2 50 ul 30 ul 20ul

SEUHAH 3 50 ul 50 ul

SHMEXTEZE | 50 ul 50 ul

FATEXTIRZL 1 | 50 ul 10 ul 40ul

FATEXTIRZL 2 | 50 ul 30 ul 20ul

FAMEXTREZE 3 | 50 ul 50 ul

®2H, CT NN 2 RAHIE CT WIHEEFRYIN) Lis
(c) #PIR b IIFEE 1 96 FLIR T =W T E 2 h, RSLA 250 ul PBST 3tk
3G, SRFEBEFLIIA 100ul 10 pg/ml $i Cryl B £ v ik, fi4EfLH 250 ul PBST
BEAR 3 K, BRSLIA 100 pl 1:5000 #REF) HRP-FHi e [gG ZiRIEE 1 hy &AL
F 250 pl PBST ¥t 3 ¥k, BEFLIIA 100 pl JEAE AR, =3 TR 10~20 min
ZHIEE, &ERELMA 50 ul WEN 2 mol/L 1) HaSO4 P £ 1L M5, H
fil A4S 72 ODaso 1H -
S AR ANE 2 Fon, SEHMEXN BT, BT CrylB R MF R B UA C7
(CSEBR2H 1. 2. 3) AEfsdMH] CrylB & 51324k BBMV &84, 1 JEprass
[RIBA PR HE U TEHHIIL G, 3 — RS T CT Rz,
MM 4 BU Cry1B B3 MUY BB R HOS PRI IE
SIS 53 N S 2H 5 0 R 2
SIS AL St 2 SRIFIIEH CT MIFIE - iR (CD;
BH 6 BB ZH S IR o 0.2g/L 1 CrylAb & (CK+);
0T IR ZH R FH AR 28 24 () Anti-Id ScFvs (CK-);
SR
BCCEn i . BHEXT R . PIPERT B2 10 ml, B T KW 5 iy, 43
FITBN 6 Fr/K ARG fn 6 B Bt f, 3290 30min, §UH g FEHAAS HHER — i
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&y BN Sk = % 4 B DARR T B I A R

S AIR AN 3.4 JioR, Jodr, B 3 0 p R4 C7.CrylAb R (CK+),
JE<pR A Anti-1d ScFvs (CK-) &I /KRG Fr J5 BRI i — e 4
FELREML, B4 HRIBEL C7. CrylAb BHR (CK+H). JEp I Anti-1d
ScFvs (CK-) it () H 5 A f5 /Nl =i 4 BB TG, ATEH, C7T BEA
BT IR BBCR
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W FZE KB

LR NSRRI, HAx BBy 51 41 SEQ ID NO.1 Jfzr.

2.l HIAURI R 1 iR A VRHT R B H GRiD Bt Cry | B 3 3 MU L sp i fk, I
AT 50 SEQ ID NO.2 FlivR.
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