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EXPRESSION OF MOSQUITOCIDAL MTX1 TOXIN GENE FROM BACILLUS SPHAERICUS
IN CRYSTAL-MINUS B. THURINGIENSIS SUBSP. ISRAELENSIS

ZHANG Bei-Hua LIU Hai-Zhou LIl Ming YAN Jian-Ping YUAN Zhi-Ming
( Wuhan Institute of Virology, Chinese Academy of Sciences, Wuhan 430071)

Abstract: The mtx! gene originated from Bacillus sphearious SSII-1 was cloned to shutle vector pBU4. Two recombinant
plasmids pMT9® and B-pMT4 were obtained, with the inserted fragments in the opposite orientations. The twe E. coli
transformants have the same toxicity against both the resistant and susceptible Culex. quinguefasciatus larvae. Two B.
thuringiensis subep. isralensis recombinants, which contain recombinants plasmid pMT4 and pMT9 respectively, were
constructed by electroporation. The bioassay results showed that the recombinants B-pMT9 and B-pMT4 have toxicity to
resistant and susceptible mosquito larvae during vegetative growth stage, having the L s, values similar to that of SSII-1.
However, the toxic levels of the final sporulated cultures of recombinants B-pMT4 and B-pMT9 differ, with a Ly, value
of 2.49mg/ml. for B-pBT9 and no toxicity for B-pMT4.
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B, Ml EERE—F0 100kD IR E, W70 EREMAR. B N-KF
MHRE G HERFSIFERNTA, 5 ADP-BREAREMALTERK, C-RK%EF 31
BT AEMNERFIY, Max BEFEAELENEASHENERAKRD THHEAT
BETE KBTS ( Escherichia coli) ik, BHKBHEMNE N SH AR SSI-1 HHkME
THE, 8 Mx] EREREA B s HOBRBETIRERYH, Mxl BAMESFE
RS, Kokt Mu ERR[EFERNABIEENY (LC,fE 15ng/mL)™

BT Mx]l BESRERTEREERNE, FAREEASE, DBEAEEKIER S
FEMEOBMES, EFANAPIRRMK, Bk, A% 0 B.s MWhhpMmBEHIEER
M- TERREH, BT _iHEXE -MEUSERAEE, BEKHUFEHMTUR
s mrERE, TEEWT B (ENEYRBARBRESHBRTRERTY, £
CHEET B.s SSU-1 EEEPH mxl XRE LT FREEK pBU4, HEABF =S FM
FrHELAGIIIERN (B. thuringiensis subsp. isralensis, f8#K B.t.i) Kk RiEKS, £%
T Ml ERHEREHRFAMARE, IR Ml SENEES REMTRKIE,

1 HR5HF%®

1.1 #§ )
11,1 BEERFEAR . LR MR ER WE L.
1.1.2 B % LB

F1 EHRIER W 1K 15 35 5t 5 B Ma-
T #ir . 3r
pXP33 " & el R E RN £ Conin Bery iz ey BT BALEK S
pBU4 Amp’ Ter' Dr. Deleculse AT B G-TRis % % #.
W
Eocoli TG-1  thi, srd, suph, endd, shB, XERHK CaCly « H,0, 0.08g;
his, dR { LacproAB)Y, F' [ 1raD36, ( NH, ).S0,, 2.0g;
prodAB* |, lacl®, lacZ, AMI15)
B.1.idQ7  LRURTH (o) o 16 B0 57 B 5 O 2 e BB 2.0g; 1mol/L
B.s SSII-1 BHE A (Wild type) EEC S EN LR Trs-HCI, pH7.5,
B-pBU4 o pBU4A BRI B.e.i 4Q-7 et 50mL; K, HPO, ,

0.5g; G-Tris H ¥ 10
mL (7 FeSO, - H,0 0.0025g, CuS0,0.005g, ZnSO, * 7H,0 0.005g, MnSO, - H,0 0.05g,
MgS0,0.2g): EEFFHY 1.5g: pH7 .4, EEE 1L, AT B.s K% () MBS 5 22 K Kalfon
Y, RIETREREAFAEFER A 1000/ mLA R HFHER 12.5/mL UHF %,

1.2 Ak

1.2.1 DNABAE: KMtFei#l B.e.i B+ K DNA 82, BTk DNA RS HIsr 4. &
PR b ALFR . DNA #3455 B Maniatis 5™, 3/ DNA H B ol #1464k 5 B Qiagen % E
(6] i i 7R I B R BT

1.2.2  EHFR MR R ILs6 Ik . Bk pXP33 2 Pl BTG, W ali4h 3.8kb 19 DNA F B,
[F£2 Pal¥iRE 10 2B RE 1k pBU4 2R TE 4:1 ~ 6:1 BBE/R LIRS 45 CHBHE Smin, 37 Bl ok
1~ 2min, A 1/10 KB R W P OFE B89 T,DNA 388, 16 CiE N %, K E IR H
BT AL KB, 37°C TEESF 12 ~ 14h 5, BRER A BE B 9% 0047 B2 R 39T
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1.2.3 Hae&FRAENBEL: S2ROGR (2] #17,

1.2.4 £YPWE: B.:. i BHTEFRFERBENTR/SGUBESOEARBREKBHER
BRTERS AR AINEDMETES B WHO' . A YMER RN 3 ~ 4 BRSURAK
HREEL (C. quinquefasciatus) $hH, FRWARE FHLAEXRERKBERED
HELR, IMNRRELBRELATHENX GU AT ERENDIESCRES R
(RSCql), ids% 48h FET- I8 4 =%, FIH Log-Probit (Franchon, Institut Pasteur) i+ 8 A&
FIABERA LCy . LGy MRRBAMBARMEIR (SE)o LCoHl LGy A mg K BEB/mL %R,

2 GRESGW

2.1 mixl BANEE
FAR pXP33 £ Pal BEUIF=4 2.7kb W & H B 70 3.8kb 893 muxt HEEM H B 1 1,
HOE. Sk 3 3kb WHMRFEEEAZ Pel BUDF XM FHREBIE pBU4 L.

B EA RN pMT4 f1 pMTO S08F 14 & B i
A: M Marker, |.pBU4/Pst ], 2 pMT4/Pst], 3 pXP33/Pst | , 4 pMT4/ Hindll
B: M Marker, | pBU4/Pst 1, 2 pXP33/Pu], 3 pMT9/Pstl, 4 pMT9/ Hindl

BUKGTE TG-1, HADF Amp Hl Ta ) Pstl hindli 100kD pes
LB E#, 37°CH: % 12 ~ 16h, i 2F 85 (1 BE H;',;Zm ~—

e, FHOARORLTETRROBIER. Lo tx]

L EARR pMI9 2 Pul M Hind l 905

RIAB] 5.6kb 1 3.8kb & 7.2kb F1 2.7kb [y ji- HindI Pstl 100D Hindll  Pstl
B, IEMAZEHBE PN mux] WEFH WS pm?.acz utxl

pBU4 81k LY Lacz Wi —B; EHAHEN —
pMT4 2 Pst 1 #1 Hind [ B§ 404> 5095 3 5.6kb  E 2 T FR pMTO 1 pMT4 £ 85 47 B %
#13.8kb B 8.3kb # 1. 1kb W~ BE, UFBH pMT4 £ 89 ml B9%E F 11 5 pBU4 # ik
M LacZ X7 IFAR (B 1 F12),
2.2 HREB.t.i PHIEENRE

H IR pMTY M pMT4 BT HE B F IR B i QT HIlKE, BHRESTHRE
RIFiHE R B, 2ah Eok 84T SFA B.¢. i YRR FURIES ) 20 #riF B & 48 B Bk B-
pMT9 F1 B-pMT4 53 5| & % H 41 Ji b pMT9 1 pMT4, B4 TR 1955 LR K 10' ~ 10° 4k
“F/ug DNA,
2.3 FEGEHESH

ME2AH&N, &F Ml 385K PR KB 85 b7 SR B
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&h st B9 35 7 [R1EF AR BU B Bk SSI-1 M1, XU B4 I 48h 9 LC, 24 0.39 ~ 0.57mg/
ml., XTHEEE LR 480 1) LC, N 0.19 - 0.67mg/mL, &8 Ml X B.:.i EH FEH
FEERBENBAYGEBREFARAMNES, HESNAKFRXBFEESA FHY,
HEFRESM, KEITHE FE, HPAREBA mxl EHEE pMT4 ) B.1.i 5
fLF B-pMT4 093 J1 R % B8 L B8 B-pBU4 — K, MEUBRMBEH B RILELHE, M
FE A mex! A pMTO B B.t. i H LT B-pMTO X§ S4h d (93 F7 b B 4 B SSII-
1 EBREE AL

%2 BAYRKFRIFOETREETFHERAAGEEH p Bt
MEEBENAEN (mg/ml)

WEMAF ntEd R
H IR FRHE E R FHt
L LCspat LCyat LCsat LCyat
95 % confidence 95 % confidence 95 % confidence 95 % confidence
limits limits limits limits
B-pBU4 > 10 > 10 > 10 > 10
B-pMTY 0.21 (0.06 - 0.26) 2.49 (2.09 ~2.95) 0.23 (0.16 ~0.30) 7.43 (6.67 ~ B.65)
B-pMT4 0.52 (0.37 ~ 0.67) > 10 1.54 (1.35~1.77) >10
SSII-1 0.20 (0.16 ~0.23} 1.48) 1.28 ~ 1.65) 0.30 (0.24 ~0.37) 1.37 (1.20 ~ 1.56)
E-pBU4 > 10 / > 10 /
E-pMT9 0.57 {0.48 ~0.67) / 0.67 (0.57 ~0.78) /
E-pMT4 0.39 {(0.31 ~ 0.48) / 0.19 (0.12~0.26) !

"ABh SR, a: Bl i BT T IBREEHE TSR 4 AEHESH, b B BHTF T G-is Bk #
i 0% FRBEENERT S

3 Wig

mx] FBHREREQ HE KRS T MU RERA pBU4 EHFAL 3 F A FER
TREAXKBHAEM B... i PREBRER, KBFEEAFN B EFREHPHE
P 0 X 8 RO L &y L B O R EF 4R RY SSII- BRI M, {HE B HA TP,
me! EHASERURBITHEATEHIREEREAREN XL RERE, AXHE
AEERMEET R R WO KB EAMBERTER K ERQEE. B B4 T&
FH BRI R BUE AT RER 1 T muxd TER W T I AE4RIK pBUA 04 3 LS 35 F 49 1
AT ABE mx! BRIFEE, P UEN mo! BRERTAFRE ) THOHEMATEF
RERMEREL, EYMERATHEME A el BEEFENEN T B-pMD EFHIE
BB LB RS N, T REHA mxd BHFRA B-pMT4 £ £
REBOH BRI RS ML F R, XTEEMN T mel FREBEMEZFHHOA R T
W[ mucd (B IR ME R RS
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