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W B DENHRSEERTE (Bacillus thuringtensis )YBT-791 X858 H H 3 ik (le‘lla
rylostell) AR H N B EFR DNA R, S Hnd IS S 2 ARBES ooy 1 ZEEH
2 B AT B4 B Skb 0 9. 4kb F 4 DNA R F B, 12 5kb ) DNA FI#E K B oo ie
3 pUC18 19 Hind ¥ L & b HF AL KT8 TG, SRR 80, E B S Rk meE s
BETHEH kb ery 0 F B, BXAH ory T BE Y 5kb Hind 1 B B 17 W 2RE 4% 4kb 89
BamHI-Pst] B Y] i B4 A FHR B 0Xi61 .36 R TRF H 5 W A0 &
R RAHS BIER— oy I BRRBHR U R EANSIREEM-5, SEEMWE,
R R R R R YBT-79] SHE SR SE P —H T BARRE S aiwy
W EHEES Cry L R EATM B E ISR, % SDS-PAGE #11k, TR B 69 11 g 5 4
RA&EF —F 65kDa HREE A . £ W0 5 550 ST 8530 5 /D38 (Pluzella avlostella)
HEAL XA E B B B Culex quinguefasciatus) A T4,

*BiEd HEEFRTE, oy B, DNA SR EFEHE

%E{éﬁ%ﬂ@ﬂ%(l?acillus thuringiensis, {15 Bt @), R—FEX KA TE . EEE
P BB TR o B 53— R B T A L A R R A S A O L R,
i A B T 4R 4 3 P (Insecticidal erytal proteins, fif Bk ICPs Rk, FIHRT M. EH L
Fi ICPs BB TTRE . 1980 4F , Hofre Fl Whitele 15035 25 B 1 0 P 3111 =4 ) 7 sh 4% 5
YE B ICPs EE K ery Taery Taory T ,cry N H oyt A KD, Hf ery I ZEE S5 EH
ICPs BN FEHRE . ERTEN oy I FRBGEANSUEMNBERHHETE
FE L TE Bt BT AL T B 1

AN A H B (Plutella ayiostella )T E FHEHY Bt B YBT-791 ¥ cry
VERFEWETKHFE. BF oy T EEFE X B8RRI B cry 1 5
R FHE T Bt B A7 M0 5 i 22788 b ohr 08 HE 5 80 3 36 T I &% 146 B U R B 3 ik e
YA HUVE R R b A T T AR
1 W5 F#*
1.1 #§
L1 HEFRAER B B YBT-791 B 45 40 B9, Br B R4k Bti « IPS « 78/11 (spo*
cry DM E. coli TG1 B SIHF N2 4 b £ 4245 ik pUCLS 1 pSELECT -cry | 7R B 81 ¢
KAFA AL R 2R FUR pXI61 b M A2 B H 4R i,

112 B ENERAG R EN R LB RS, EFHEE E. coli ¥ 37C.Bt BY
30T,

EILF 1903 E s A2 HirH,
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L3 AR F - BEmAEbZRehmEENg$EL8 54 DNARERA
Boehringer Mannheim 48] Digoxin t7ig & & . SDS-PAGE &+ TRBir WA £ EAF,
Cry I R EREEQHILE d A ZFH& R4,

1-1.4 R R R NSER (Plurella xylostella ) FVE {8 FEBE (Culexr quinquefasciatus) ¥y R
AR,

1.2 K&

1-2.1  FUi DNA B . £ 88 Sambrook J. (955, FURE AL F S B) . @A Hh 3R B (R
AULBEFEBERLC.

1.2.2 cry I BFEEH S5 : H BamHI f Kpnl ¥k pSELECT-cry I (Y cry I EE[H
AR, BAFERS WERT Digoxin #1C8 » ¥ Boehringer Mannheim 2> 7]
A & B T .

1.2.3 Sorthern ¥#, W 3T, 7% . & Sambrook 1. Z£HHEY , 24737 B .37 Boehringer
Mannheim %2> & Digoxin {7 &R HBFHIT.

1.2.4 MBEBPEIK DNA R B3tk ?ﬂ%ﬁ@%ﬁﬁ%&mﬁﬁ

1.2.5 DNA B4, sk  EAMEH N 392 B Sambrook J. HHFHE™.

1.2.6 BEARZ:F Sambrook J. % kA RiliR A DNA, sifEHERATHERE L,
W T )5 # Southern 4 NC . REHITHRIRAE 0%,

1.2.7 Hfkmh 888 Schurter W. f9 4727, ik (¥ 2% Bio-Rad 2277 f, RIS 28 165-
2075,

1.2.8 HENE . BHABRSYHEREHT L A TERBEER WMo, AW EH AL
KEIPGR L BE S50 WEE.

1.2.9 &Y RE . A EREEAREHSHAHSENITEY, RENY ISR
KIFEHED.

1-2.10 SDS-PAGE Mk 3 B Sambrook J. #9575,

1.2. 11 AEYE . 2 BB B R, NG 24 /NI, B EE R i 48 /DT

2 EBER

2.1 Bt® YBT-791 89 cry I REEXGHE PHEIE

# Be B YBT-791 84 B4 DNA 28236204k , 4+ %1 A Hind U §1 BamHI 852 £
BRUN S T IE i R R . AR BN 1A, ¥ ERB Y H B4 Southern HBS A
cry I DNA #4707, & Hind 1 UK B P AR REHEN . RFBERD—1TH
Skh, 5% —4 % 9. 4kb.,

STF RS IR BE R Bk, I Y K AMT TH &4 skb DNA FERATBEREUIHI TR, i
BRI AR EREE DNA B, 52 Hind 1 YIRS R FSHAESMEHLESN
#H ik pUCLS %82, CaCl, BB E TG RIBHENT X -Gal M IPTG B &F
FERSTHHAEAT. CEMRR 200 M B EEEEBR R, A% 165 f1 171 238
MIBAPER B . R X P AN PR TRE T4 Bl fr 8 24 pY-165 FA pY-171,

MR T pY-165 1 pY-171 (R EME MR R EHEEAF pY-160 M pY-
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190 PA /% Bt B YBT-791 g9 ik DNA 24,2 Hind E BgHI /5 k. MERI-BWLE
X 4 AEATHEH 5kb BSME DNA HE,

B AR 1-B BEEREAE Southern $#F5J5 5 cry 1 DNA $REF3%30, NEIRE 1-C B45 R 1]
PHEH, REANEET pY-165 F pY-171 &3 skb SMEH B L5 cry T DNA 53¢
2, T HE S @4 YBT-791 BB A4 5kb P4 Hind T B§ ¥ B K /NHER L EERH YBT-791 #Y
cry 1 3[H 5kb 7 B OB E T pUCI8 ML, F R T pY-165 Ml pY-171 o FXMRIF T
ery 1 B[ skb KB ERBZ N pY-cry I . |

BT pUCIS RERARE, RRETHFY oy V ERFXZFRE, BEWMRETR
BRI,

2.2 oyl HEBREIE Bt HETHEPHETERE

BRI, BRI E A RR o EooRt Saif
pY-Cry L )R EELE (F 1. ¥ DZLJ?:}P!SE
B4 K pY-Cry 1 £5 BamH1 71 LT
Pstl TG ¥/ 4 ) 4kb Cry 1 % el
[ $ B4 A5 4 5% R pXI61 9 [ py-oryil
WYL AT L BEE db M0 —e ;
Cry T 31 B B i 540 R pX- B 3
Cry I, ' //I

¥ 44k &Y pX-Cry T R / e _,/’/
DNA £ s ik th 2k 5 L 5] Be @5 Econl = cry-if irign1ent
7= 4% BE O 6 25 K Bk By - IPS - Bamhi Lo
78/11 o, 3 VH 3R 3 otk AR 0 Bl BARE pY-Coy L HREN

jﬁ%{h; . %{i%i}lﬂiﬁﬁl 6 /f‘ff‘if Fig. 1 Restriction map of recombinant plasmid pY-Cry I
L FF LB AR RIRGEI 3 RIEHE AW 5 MHTLUER T EEAEE. HiX5
A HEE RSN M-5,M-6.M-7,M-8,M-11,

W B bk M-5 (98 DNA 841, 5B # pX-Cry I —#&2%4 Pstl, BamHI WEY /5
B 3K, MR T-D W BLE H,pX-Cry T Fl M-5 4k DNA £ Pstl fil BamHI S EYIE
¥i= 4 4kb 5. 6kb B EE. 5. 6kb BB FHREGE pXI6l,

W b3 AL G 7 5L K A SRR 1E Southern ##8,3F 5 Cry 1T DNA #EF#35, WEIE 1-E
145 B LR &, £ Pstl A BamHI WE VI8 pX-Cry T 5 M-5 H9 58 DNA Br=4E
akb KBS Cry I DNA E$H7%5. BTN, i 7 M-5 B BURREEH A ZE7E 4 B

< IPS » 78/1180 pX-Cry I ffir. Cry I ZE R EH L TE T Bt 28 # B « IPS -
78/11 1,
2.3 WHEE Cry I BEMXKX

R W YBT-791, (kM Bu - IPS - 78/11 FIFERER M-5 #Fp LB Bk FRE.
30OCHEEIRFITS: 3 R BABRERE,

2.3.1 EEWE B EREBRISIEH T REmE. FAEE B - IPS - 78/11 RE
MM, B AW YBT-791 BRI R TS BT RS FER /AT AR & & TR
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M-5 BRIE R F S, FERB A EM TR SE.
2.3.2 HEAY LR K DR SEEARE, BT RN K. 2&# B
< IPS « 78/1L HUBEEAR S Cryl XA Coy T MR E G Z W & & # YBT-791
HERE Cryt X5 Cry 1 WRIEEAH M CRIRE: M EEH M-5 HERS Cry 1
PR P LY . B, W M5 BERA AR E O R EE Cry T R BB E B HHT
P
2.3.3 SDS-PAGE sk . ¥ ER 5 75 WOk il B 3K #5117 SDS-PAGE HLIK . M B4R 1-
F A PR Z 4K Bu - IPS « 78/11 RSP & A EH Z iR R B YBT-791
T B, 25 F TS 25 B0 G 2 4, o1 3K 57 130k Da 11 65k Da A2 Bk 08 8 M-5,M-6.M-7.
M-8,M-11 SIEH T B A R B3 HERKE YBT-791 89 65kDa —FpE K, BT WL, tH &
B YBT-791 ] Cry I BEEZEREPFE A LR —H 65kDa Cry | FHAEKERS.
2.3.4  AEIE R BRI B BB RS RS R R
1. HFE1TUEDTIRE M-5 T /N5 050 T 6 BR o 3 2k .
F1 OBES YBT-791. %W Bti - IPS - 78/11 F0E B H M-5 B8l 5P
Table 1 Bioassay of original strain YBT-791.reccpor Bti + IPS - 78/11 and cloned strain M-5

Test insect Strains Regressive equation SO%Iet}inl concentration Relative coefficient
Y=ax+b Lse{ng/mD r
YET-791 ¥Y=0 531nx+4. 67 1. 83 0. 98
P. zylostella M-5 Y=0.70lnx+2.12 60. 58 0. 98
Bti + IPS « 78/11 not toxic '
YBT-791 Y=0551nx+432. 74 6t 66 0. 9%
C. guingue fasciatics M-5 Y=0.571nx+2.58 68. 84 0. 9%
Bri » IPS - 78/11 not toxic
3 i

AR B T YBT-791 IR TRE T KIBAT B &Y 5kb Cry T £EH Fy B1 % BamHI £ Pstl
A E s B TR P24 B % (AR Br By BFIREKE— Cry I RHEEED
FISERE T M-5,

¥ Cry I HETERF ARG, R HREHBTRR . X 2EN pUCI8 FREER
B, 5T pUCLS (9 SNF 1 22 15 BB 0, AN 1k Ptk 77 R A 4 47

HHBEAEEY AREFENTESEREZH R AEHRNLER AN EEE
MIRENES X8 SDS-PAGE B3k FriEsk . M [E &5 TR bl B a s e -
HERAWERE YRT-791 &9 /10, BB A ERH (ER I-F), XhE&EH LEE
HIFIRRAT T T 25,

R, R BB B (LC, N 1. 85pe/ml), LS BE  d 3 (LG,
#4960, 98ug/m & 33 X —HREFMZ PR EAHHEE YBT-79] T EFMNHUE
B AW 7769 130kDa 19 Cry 1 4 SRS H (AR 1-F) 0 B0#5 FE LAY A2 4l 52 A
& B OYBT-791 M3 47 (LCs b 60. 66pg/m B & T W B0 M-5 W & 7 (LG, A
68. 84pg/mD) . ST WY Cry T EAEEBEEAE YBRT- 791 & . XM RAREER T
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HERTHIMAREFRX Cry 1 AN BRERERQ.
WI\AHBAZERREEG SRR Coy 1 EE R0 P4 B 8530 B X 3 AU#
HEREE,MEN Cry TA BFTERD,

B LI ,ﬁé’éﬁﬁﬂ?ﬁ%%ﬁ &R AT ST . X T B B A A
VR T RGN, PR R A R E T E S T T RS E B E B LURE
IR . :

g F X &
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Cloning and Expression of Cry I Gene
of Bacillus thuringiensis

Han Ming Yu Ziniu
(Laboratories of Agromicrobivlogy Huazhong Agricultural University . Wrhan 430070}
Abstract  Isolated Bacillus thuringiensis strain YBT-791 is highly toxic to Plutella xy-
lostella larvae. Hind I digested fragments from strain YBT-791 plasmid DNA were hy-
bridized with Cry I DNA probe, which showed two positive bands of 5kb and 9. 4kb.
The 5kb fragments were ligated into the Hind ¥ site of vector pUC18, and then trans-
formed into E. coli TG1. Restriction and Scuthern blot analysis showed that the positive-
reacted clones of Dot blot analysis cantained the 5kb Cry I gene fragment. By sub-
cloning,a 4kb BamHI-Pstl DNA {fragment had been inserted into the poly-linker cloning
site of shuttle vector pXI61 and transformed by electroporation into the B. thuringiensis
acrystalliferous mutant Bti « IPS « 78/11. The obtained strain M-5 with Cry 1 gene can
express the pure Cry I insecticidal crystal protein. By electro-microscope, cubic crystals
were seen formed by M-5 which could also be produced by YBT-791. Double-directed
spread test showed antigen of M-5 could only react with Cry I protein antibody. SDS-
PAGE showed the cubic crystals of M-5 contained pure protein of §5kDa. The result of
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bicassay showed M-5 was not only toxic to Plutella xylostella larvae, but also toxic to

Culex quinquefasciatus larvae.

Key words Bacillus thuringiensis,Cry I gene ,DNA cloning,gene expression

B Rk ! i ER
Explanation of plate 1

A. Gel electrophoresis of DNA fragments af B. Photo of recombinant plasmid DNA digested by Hind X
digested Bt strain YRT-781 plasmid DNA 1. Vector pUC18+Hind ¥ :
by restriction enzymes 2. Recombinant pY-190 plasmid+Hind ¥
1. pSELECT-Cry I +Hind I 3. Recombinant pY-160 plasmid-+Hind ¥
2. Bt strain YBT-791 plasmid DNA + 4. Positive control;pSELECT-Cry I +Hind ¥
BamHI 5. Recombinant pY-171 plasmid+Hind X
3. Bt strain YBT-781 plasmid DNA + 6. Recombinant p¥-165 plasmid +Hind ¥
Hind X 7. Bt strain YBT-791 plasmid+Hind 2
4. A-Hird T marker 8. A-Hind T marker

C. Southern biot analysis of agarose gel from D. Restriction analysis of cloned sirain M-5 plasmid DNA,
plate -3, 1. M-5 plasmid+ PstI+4 BamHI
_ Samples in lance A-H were the same with I- 2. Recombinant plasmid pX-Cry T +PstI+BamHI
B. 3. A-Hind ¥ marker
E. Southern blot analysis of the agarose gel F.SDS-PAGE of cloned strain
from plate I-I. 1 and 10,Molecular standard

1. M-5 plasmid DNA +PstI+BamHI
2. Recombinant plasmid pX-Cry I +Pst 1

2 and 9,0riginal strain YBT-7901

3—7,Cloned strains M-5,M-§,M-7,M-3,M-11
+ BamHI &,Receptor strain Bui » IPS - 758/11

3.4-Hind T marker
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Han Ming ez al. :Cloning and expression of Plate 1

Cry I gene of Bacillus thuringiensis

[ A 35 B I p. 172,

© FEMFRMEMHARTATIKSHEL http://journals. im. ac. cn



