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BRI SEIUHF 8 C,-41 AR RAL
SEUENRREREHE

HEET  KAE ags

OHEBERBRH R, R 43007

MBREFHITHE C-4] MEFR-RETSHHANERBSEY CEM) ARREER.
RH SDS-PAGE il GBRAF I M kD HEHK, HSEARE—£ 104kDHEN
. J5 & NaOH 4h BR 3 RE W, 43 F 40kD M Z K. S B (5 # H Sephadex G-75 AL MR
FRXM ZRBUBER L S LCo{H (48h) 4151 ¥ 267 1 10ng/ml. G o M A iE o7 2362,
1593, Bs-10 (Has} il 2297 (Hx) WHNAEREES CA BHNASESHNE R EX
XEM. HK (H), SSIH-1, 1404 (H,) #2315 (H) BHEMESERSHAME L1
XEN. REIER C-41 BHkeT S EAMREEZ LG HER B,

XA BEFRITE C-41 Bk, B, HE#

BICFMHE (Bacillus sphaericus) FZWEBIHBEEFEHEN, RREELESR
EFREHFERY, FREFRFTH 1593, 2362 SN ARNEECHHER 1,

Baumann & TAEIERIBE S AT X X 4 R B A R EFI R 43, 63kD (3 BB,
PR JLAF K, B FH-REE S RAEE T RS EENAEEROEANE, E
B 50 4o o S A0 L B LA YRR R 42 A0 51D B RKT T, FESE 42 §1 51kD Z kY
“aER AR ERANS S TA AR, £ SRR GHETEHE, 42 F1 51kD
ZREGURE EREE, X -fHERHYEET Ha BB 1593, 2362, 1691, H,EH
2297 Ml Hy B9 TABS9 47, Ti#E H, B Kellen K, H,.,, 7 SS 1 -1 fil H, B T &k &bk
718 HR K M X R K,

HHER S B 2362 BB WA BEH ST, HREERME 42 f1 51kD
Z BRI, EH 122 f1 110kD RS, R, MREFRAFHREXEEY (KRS E
B M RER 122 M1 110kD BEERRIFRT S EA™, #—HiFM 110kD F A X840
BHAHFWRO TSR T A& 51 fil 42kD £ FSIE,

ALBENFBRRIEFAFE G4l BRABEES TENMY A E Bs-10 f
23621, ZEEINKI B KGR AN AR RBER 4B E ™, X —REEHkNE
EAFHFTR, 2UMEMHTFRHER.

£XF 1902 F 4 A 27 HWA,
*ARRHAREOARREESED.
= B LfRE, FEBERRENTRR.,
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MR R O

(—> W

BRIE FHATH Co-41 BEEEALR 4 EN; 2297, 2362, 1593, K, SS1 -1, 1404,
2315 Bkt YA TR I E A Bs-10 BBk RILSRE BT A R FHE BT R R 5
K #Hk ASL. 1681 &P EEBH PR M MR

(=) 1B¥%E

wocak 141,

(=) il

RREHEEE, SLERTEABR, Eh - ROFREETEEHR L, €
25—-28°C T3 96 /N, WERE GFAD.

() WROHER

1. MRERNER. RES#E#T. O/ 1mol/L NaCl 1 0.0lmol/L EDTA
(pHS. 043 B FHFTIC . LML 8 35T, 1 1+ SRR + BRABK, W/ W) K B LB W s
fE - 30°C A% B 6 R R 5 — 6 U B 55 FRE W K ALY 0. 1mol/L NaOH % #. &£
25C T B 100r/min fRi& 3 /MEF, 12,000r/min .40 20 4 85 WA R LiE B A pH4. 0
2mol /L REMEEr Wi pH £ 4.0,7E 4 C T8, HLL 120001 /min o030 e, TR
W, JLIE R 5ml pH6. 5 # 10mmol /L BERRGEM L 1 , 3 X1 #E (0 R vh BUE ST QR ED
4 3 F NaCl #1 EDTA BE¥RIEHIE B @M EDA NaOH HEUS , A tmol/L HCL ##0
BERAZ pH7. O, HEBRAF 5O 2 M.

B8 E B E % Sephadex G-75 RS, WEFEHS, BT:70X 2em; % JiR
10mmol /L BEEg 28 MW (pH7. 0) 5 Vel & : 15ml/h,

2.S B RRER), WM R 50mmol /I Tris-HCI (pHB. 0X#EH# . LA 10000r/
min 3> 15 4H8k. 1g TLIE GFARD H 5ml(pHY. 0)#] 100mmol /L. PRRR I WILEIE BRI A
— SR (DT T 5 B &K B 4 50mmol /L. 2E 27 C F 4B 1 /hit. UG BL 120001/
min 3.0 20 4340, FEUTEE . LIS HOINHUM BRR £ . W8 0— S0 IANE MR N S B,
R pH6. 5 # 10mmol /L BEEErh W ST 8 . H AR R PER .

3. 43 771 40kD ZEZ KM LKA, BEMRLH K HIKN 43 1 10kD HER BB
wmor. BIkERARR (17, 18] MAS%. EEAKERA 20mA THET. BX/D: 12
X 9. Sem, BERSELEE 3mm. YA ZRH M E VI T RIFBA B RS, RIGKF Bk
(V=80V, 1=63mA) 1 /BT, FHT485% 180 BEAkLE s bk 15 404 . MBI RBEIRAS

(H) BRHME

. BB RMAME. B H AR UV-300 WIOER (ER) RERMEAETE
i 280nm MR ERKENEHRS R, A4LFCEOEIREHZ,

2. S FREME. Wk (19] Wik, i SDS-PAGE MIE# RM T TH.

3. AR . RABLHERE, AREEEWMEMEA 5. 81—3000ng/mlio KR
B, RANTEFER 2 42—620ng/ml 9 MREBE, HETEXRMA 3. 91—-500ng/
mig A B, S B (1 280—4480ng/ml 5 AR  HABS R W 200m] G L

© PERFRMEMFRAEATIKESHIELE http journals. im. ac

cn



356 O B ¥ W 3%

i KD . B3 BRIt 25 &, # 2526 C TUE 48 /A, A AR 34
HE, #TEEES ., TE S LCH.

(7%) mwes &

BT A 13 # 40kD #9 Co-41 BB G B R AR AKB R (mg/mD FHLER, #
RS RAE T, HWEE., k. MRS, SR 19 5me/ %, CERILER
F| C-41 BHFRIMAE.

# R

(—) BROER

1. SRR AT EERNAREE, £ SDS-PAGE FBHI T C-41 BHKi#M
REEakEE (EE -3, yEORRGERLARAEYE. HEMmE 1 et 52
T8 100, 60 F1 41kD = &4 ; WM 3 /N2 60 f1 41kD WAY. HHOEDMNE
£% 43 f1 40kD —FhEk, M EORRGEER TH 43 M 40kD X35, LH /M
S A ED

2. SEMH. LADTT #£58 S EH 4 SDS-PAGE #iE, H4 &% 104kD, {HBEE
0. 05mol/L NaOH &38 1 /i J5 , R PR R 43kD #1 40kD ZFr B JIiK (AR 1 -3 AR
1-1),

(Z) MBEERNLL

FHFHEOER C-41 EFZE, L 10000r /min 8.0 10 240, LRSS . MEH
W 2. 5—3ml FAE#EFT Sephadex G-75 EHr. HEMHEEE 1 £ (B D, 5lEE
1HI88 2, i Folin i AK M. 08 1 IRGHAEKN, &2 BHREE, SHEMERNE
L EASGEYE, W2 HABGATE. SDS-PAGE K, ¥ 1 %, ¥ 247 43 fl 40kD %
LA (ER1-3).

o 18 o4 30 36 42 48 54 60 86
4t ¥ Fraction number
B 1 flda# KM Sephadex G-75 BT B HTE
o 1. 3F 5 T RERROE # 2 43 M 40kD FEEA,
Fig. 1 Sephadex G-75 chromatography of NaQH-solubilized spore-crystal toxin

Peak 1. Non-protein ODgy, absorbing material; Peak 2. 43 and 40 kD toxin
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HHEEEk S E 3 M40kD BEREK, 2— KX KIS BEKGAH 43 fr40kD %
B Baibib 3 (M -4 FIERR 1 -2),

(2) BRNRBWEE

¥ M E & B H pHE. 5 B9 10mmol /L B E SRS E TR, RISk
BAEX B, MH 280nm L OD B, FHREHL, ME C-41 SHFLMH ODE. A
HEMKPELAVOEARSR. FRARERLE. REHBERFETHBEL
B (BE), THHHERERMRREEE, RERE. 7.3 (B8 SRERBRE
# 151mg, # Sephadex G-75 BT EH, BALEEX 43. Sme, HLHFEHE KWBSX
$0.597% 1g MEMMRRIK S HH 5. 75mg, HWBE LG 0.58%.

() WMRRESH

¥ SEB. fRHEEMA Sephadex G-75 HANMAAFTE LA EE TR T EY
M HEB TN =R EN G BA LC1H 24 /a5 8 3054. 9.1037. 7,303 4 0
305. 5ng/ml; 48 pREEY LC, 51 E 267. 8,53.2, 9. 97 1 10. 76ng/ml(E 1),

%1 BEOARNHHER
Table 1 Larvicidal activities of toxin of B. sphaericus Ca-41

24h 48h
EE4E [ 13 A HEEXR FBOAME | ReEHEX HMELEH SR 1A
& x| luear Relative | LC5G(ng/ml) | ldnear Relative L.Cy
egressl
Taxin rfgr::m:n coedfficieat r?ﬁ:;‘:;zﬂ coefficient (ng/ml)
(Y> [¢9] (YD ()
MAER | N
Sporecrystal 1. 2142, 06x . D.999 1637.7 1.42+2.07x 0. 967 53.2
toxin
RENHSER
Sporecrystal 3. 281 3. 3dx D. 992 303. 3% 1.52+3.12x 0. 957 3. 972
toxin purified
AR RN
Powder of 0. 39+1.85x 0. 965 305. 4% 2. 24+ 2. 68x 0,979 10.76
sporecrysial 1oxin
S-EA
Sporewall 0. 8741, 68x D. 933 3054. 9 6-+0. 164x 1. 000 267. 80
protein,

(R RBRNREEST

L Btk RSN C41 MBEBEEATFE, 28K %, BRHIYE, HiTaZ
N Bk, WFHnERND 16 .

2. AREKANSENFEYE: BAEOFEHNAH LI RRESEE. #EHS
Cs-41 AR R M HT QAN #HAE, 58 Ha 809 2362, 1593, Bs-10 J H, &
2207 HBEMERS GO REBRERMERAIRRE, HH BHK #ik. H, 81
SST-1 411404 WK HyHa 2315 HRAEYER ST C- BREERNNEFRELE X
IERN (@E2),
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W2 FREEHEMASELS Cnal BHRNERE R MFN RSNy fit%

Fig. 2 Ouchterlony immunodiffusion experiment involving NaOH-sulubilized spore—crystal
toxins from different strain tested against antiserum of Cj-41 spore-crystal toxin

A: 1. 22975 2. SS1-1; 3. K; 4. 1404; 5. 2315; 6. 4K Saline

B: 1. 2362; 2. 1593; 3. Bs-10; 4. 2297; 5. K; 6. SSI-1

3 MAEK. S KAWREE: BESAFEXNMEMAF LI, AEHLANS ES,
Fik BAERREEHN, XXRAMBEEHS FAREAREN (8 3),

B3 Co-th i B0 S (6T g HoR R o8 9% DL I 3 60 4 A G ARG
1. fARER: 2.SEQU
Fig. 3 Ouchterlony immunodifiusion experiment involving spore-crystal toxin and spore-wall protein from
strain C3-41 tested against antiserum of C;-41 spore-crystal toxin

1. Spore-crystal toxin; 2. Spore-wall protein.

W ®
1. RAEH Co-41 WHRAHI R B K 48 /MRS 3 BB FE B B LCso Y 10ng/ml, 3
51378 1] S B 8 3 B Mk 2362 A3 I BEHEACES), X HER Co-41 BB R BUR R
MEERHA.

2. BT HounBiAY 2362, 1593, Bs-10 f1 H B 2297 i AQR S XS Co41 §
BMBERERNMFRELSNRE, HK (Hy). SST-1. 1404 (H,) 1 2315 (Hy) B

© PERFEME VMR TIBESHRIEE http://journals. im. ac. cn



5 #8 EES, RIEFHITEC 4 BHRANEENEREIERE®HFR 359

BEHNBEESC 4 NS ERNEARE LR, [E6HEBH C-41 Bk S
BEOREBEASEESEURFAENE. ARSI S E (5. 6] /1 [8] MiRExe—
. :
3. ARERFEFBHFEERDEER. FEOHER 60 F 41kD B S, X5
i (5] 53R (63 A 43kD) MiE; FIEDBF 43 f1 40kD R4, 5T HRAE™H
R (43 f1 42kD) — . FEOMQMRE . (L H A EDTA 1 NaCl k¥, 5&#Y
Bt 4B EDTA RESH, CHESBE rE 68 ol by h.Om sk L iEE.
FRX—ENTHESEFEARFOESZEER. FEOMA Imol/L HC 4 FH 3R,
B 43 F0 40kD BN, BN TEA,
4.C-41 iy SEHAMES M AR EY, TRETFERTOERAFTEFIIE,
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EXTRACTION AND HOMOGENY OF LARVICIDAL
TOXIN IN BACILLUS SPHAERICUS STRAIN C;-41

Zhou Zhihong Zhang Yongmei Liu Eying
(Wuhan Institute of Virology, Acadentia Sinica, Wuhan 430071)

Spore-crystal toxin and spore-wall protein of Bacillus sphaericus Ci-41 were
extracted respectively from spore-crystal complex. When subjected to SDS-PAGE,
spore-crystal toxin might give two toxic protein bands (43 and 40 kilodaltons), but
spore-wall protein had only a protein band (MW 104 kD), which was degraded into toxic
43 and 40 kD proteins by using NaOH. The L.C;; values of spore-wall protein and spore-
crystal toxin purified by Sephadex G-75 were 267 and 10 ng/ml respectively against the
third instar larvae of Culexr quinquefasciatus at 48 hours. The results of
immunodiffusion showed that sodium hydroxide-solubilized spore-crystal toxins from
spore-crystal complex of strain 2362, 1593, Bs-10 (H.) and 2297 (H,,) revealed cross
reactions with 43 and 40kD antiserum of strain C;-41, but those of strain K (H,),SS I -
1, 1404 (H,) and 2315. (H,) without cross reaction with the same antiserum,

Key words Bacillus sphaericus strain C;-41; Toxin; homogeny

W B
Explanation of plate _

1. 2. 5% £ 10%4SDS-PAGE Ei#. 1.a. H%EEM: b. WHEFE: ¢ SEB. 2.2 FEOSBRMHE
REE; b, oo BB 43kD F K. 3. HHE 10% SDS-PAGE B, a- AEEF b, o BHAHE
BIMINMMAERAES; d RAMMAEE: e FHEORANMESE: [ 7ECGRAMNBAER;
g SEH. 4- MHEEN 7.5%4SDS-PAGE B, a. RMEA: b, d. LR 40kD &K oo I
SRAENAGEE: . { FESHENREHEER, ¢ FEORAKRMER,

1. 2. Spore-crystal toxins detected in an electroblot of gels from 10% SDS-PAGE. 1. a. Standard proteins;
b. Spore-crystal toxin; c. Na(QH-solubilized spore-wall protein, 2. a. Spore-crystal toxin extracted by
method 2;: b, c. 43 kD toxin purified by electrophoresis. 3. Spore-crystal toxins detected in an electroblot
of gels from 10% SDS-PAGE. a. Standard proteins; b, ¢. Spore-crystal toxins extracted by NaOH for
and 3h respectively; d. Spore-crystal toxins purified by Sephadex G-75; e. Spore-crystal toxins extracted
by method 2; . Spore-crystal toxins extracted by method 3; g. Spore-wall protein. 4. Spore-crystal toxin
detected in an electroblot of gels from 7. 5% SDS-PAGE. a. Standard proteins; b, d. 40 kD) toxin purified
by electrophoresis; c. Spore-crystal toxin extracted by method 3; e, f. Spore-crystal toxin extracted by

method 2; g. Spore-crystal toxin extracted by method 1.
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