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thE Btken-Ag fUSHER H R B BBFR *
s N B REL E R R OM

(EFAREMEHR R 300071

o W FESEBRITHESRET TR Ag Bf (Bacilles shuringiensis serovar. kenyae strain
Ag, UUTH#RY Brkeo-Ag) RMAHH Hea-4c thatifiehh, BUSSHEGHELRTE
RHGRE SRR, 2ERE (L, HE B R, A R R SRS b, SRERS
EUTH 023 kg, HHRABEIARSKERESS 023 BRI, HEKERBRE
EW,HEEFRHES W 61000 BBk, 5 ELISA EEST, HRISH MRHL 023, 7501
BEABOEERRE, 5548 Hia-3b—HD-1 KBS EE, SHERRHN Hi4-1897
REMEAFE Tr-1 THBlE. Hs5h, X Ha 10 iEXH, HI-5,HD-1 1897 3413
BORTT TR 6 d R i R ROk KB RME 3 Biken-Ag g{Rikkk He-1 J b1-
s WIRBRUENET 023 KR HD-1 Ko

e} ﬁ%ﬁ:ﬁ?ﬂﬂﬁﬁ)ﬁﬂﬂfﬁ Ag L, BHLBERERNKHE, B, MLl

FESWHRATE (Bacillus thuringiensis T Bt) FIF ALBARMESR £ F 30
AEHEE, EER, BB ARRARHENE MEN R ANTRAZE R DEANE
LHEGEM, UMEERNERIE (Plodie inserpunciella), /N B (Plutella maculipe.
nnis) RIOWEHR A (Leptinotarsa decemlineara) 3 Bu hfg— 2k 7 éﬁﬁmﬁ
BY, Bt MEENA 34H MEAY, AEKBANARERZSIANEE-ENSE R
e, BH#, ﬁ%fﬁﬁﬁ??iﬁ'ﬂfﬁﬂl%ﬁ!ﬂ&ﬁi?ﬁ%ﬂlﬁiﬁ—%m%ﬁiﬁ'ﬁﬂE‘Jg
REREAREANERABERXRY, B, FHNEAMRARAEAERRAKHE ag
Bt FidkAM Bt HIFMEFHN, BBtk E, DUEED b AT EREEERST
A EBERE Y1974 £ HEE VHEK CRBEFRKO— S8 (Aphomia gularis)
Md, AEENSBEHESY 7404 1y Bt %, SR ERBMER Hia-4c, NHERRIAS
TR Bt-kenyae WD, DIHFF—HBEL LB NFRZ, IR Brken-Ag (Ag
o HEARFL f- NEEREMNE, EARAK2EE . HE, ST R AR ER, 5
$5i (Psendalesic unipuncia), W@ S (Heliothis armigera), ¥ £ K R (Osirinia
funacalis) HRBAIEHY, MEBERIWO R, PEKE LT BRI,
R ERRNEEWR. BEEREBEREYBRFARTSARETINEEN
N GRIE D (Dendrolimus uniponcta), ¥ (Pectinophora gossypiella), /N
HWEE (dgrolis ypsilon), BERNEFT LR, EXRHHENRTEARIIZY
HD-1 %Y, :E.HF, LA SEHEERET B SEETHREERm RF
%Mk (Helioshis virescens), HEIKBMPR (Spodoprera listerlis), P RR A K M

* MR AR KEENFAEEEEEEHELLTEIHA.
AXT194%81 A3 AlH.
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Bt kB IROFH, RENIMHRT RN R, Bk, ZEANER LN Ag sikx4t
AR RESHRBRE—PHITT RN,

1 Hefrk

Ll MEZRANE

BAEB T RESEHRESHF M & h H3a-3b—HD-1, H7-5 H4a-4c—023,
H14-1897 5| B :EEHBEH T, H & 9 8k bl-4.H4-1 J H4-3 3% Btken Aghk
LR E RSN, BN R LR B HEFA Héa-4c PRRRB, REERITE B Ts-1
REZHK 1170 BE24 ELISA FA#XM R, EHEARNEZ XRIS1R(8], EHkE4H
NB 235 %, B REMEA NBA 3K, ik R FBS K SBS &HS,I%*%
SBS REETT, YARIBER R KBS oH % 6.8—7.2,
1.2 L& BhRR BEREE RS

P B IR B T 1T, R T R AR B SR (9, 10 TR T 3,
1.3 FR.4REEESHHMNEE 418 S 0sygn
L4 R MEoH4 ML

&% #R12,13], F UMT i@ mai&k, B PAGE ) SDS-PAGE #fT#
e FIREOHI& B s,
15 BUuMLiEMER ELISA 53

B2 TR (14117,
1.6 &¥%hiME ‘

HRAFRAXLREZHMANRAQEN BA B HRE T REH R, HEBENNE
ANWERERBEETA LR BRE LB N, ML ERED , RHSEAT
AR NMELE SRR R, A EoRCRE LG, itH,

2 KX

21 SANPHE

Brken-Ag (TG ML B4 (L SHREHK 023 IR, K7 p-ANBEREMED H
REREARERKIEVZHkS 023 A FHERARBIRE S, B Hia-4c, KAEHH 023 24
ZHR(E 1A); LA ERE X —WNSER & 25, 50, 1004g #9 Amp,Cm Sm, Tm,
Em R Km 6 FERNERRA, ¥ Amp Ml Tm RE &, AHSm, Em, Co
E Km, EEFRERESER, 023 5% Biken-Ag $Fif/NER#H(E 1B),
2.2 Btken-Az BHRARWERXSERRDEILR

Sf FBS.SBS K II* ZRhEp=sk JRH ) 9 Bk Bken-Ag HINESHERI 4 #% Bt fapy
A REEBREST T BRBRARRR, £ 250ml EHDE 20ml BHE, REE oH X%
6.8—7, 30°C, 220—250r/min HAFAKH TR, EFMEHM ol #,Y 5% WHEKE
B, pH 3k 7.8—8 R ERE, RITHEFREOOTRAMERRE, SRRk 36, o8
BONSEE LR FERENKRASHHRERBERFHR, £ FBS(®) EHik & &
X 4% BFHE T, REERHN 26h, FHEEOY 40 {Z/ml DIE; 7€ SBS KUY Eihaf
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B 1 Bken-Ag SERH 023 BNE(ARBRE(D)
FRig. 1 Esterase (A) and plasmid bands (B) of Btken-Ag with standard strain 023

1. Strain 023; 2. Btken-Ag.

% 1 Bthen-Ag SAMLEHR=HEBFHR=HIOBHLY (FFRTK)

Table 1 Comparisons of the toxicities of three cultures of Btken-Ag with other

homologous strains against three species pest (mortality %)

FEIE K Mediums
FBS SBS 1=
B 5 {5 Dilution rate
Ne. strains 1000000 4000 30 4000 50 100
g Pest
[yg::] Bk 13
Culex Heliothis 1100 Heliothis  $id T
pipiens ermigera armigera

023 r 12 10.4 31 59.4 38 4
bi-4 36 30.4 54 88.6 81 24.1

Hi-1 24 32.6 66 94 81 8

H4-3 6 - 86 - 88 8

7304 24 39.5 84 84.4 86 12
7501 o 6.4 — 22.7 — —
36 9 4.2 - 7.7 - —
S1 0 15.2 - 0 - —_—
7235 36 10.6 — 36 — -_
7417 24 11.4 12.5 - —_
HD-1 - 29.8 72.1 - —
H7-5 — _ 61.7 —_— _
Hi4 80 - - — -

CK [ 10 2 10 -2 0

* Psemdaleria unipuncta.
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4 9—10% MEHT,RBEHN 32h L5, BFENY 60—70 £/ml £4; LWNAR
Erdeaelall, ERSELL bl-4, He-1 R H4-3 SUkF; 90%—98% EFRKEKILRR
NEEREREMAERRE, ARAREHRA—EINEEEN = AE R NBAUERX
Z A& 1 '

¥ 2 4 ¥ Bthen RN BHN=REROBNHILER

Table 2 Comparisons of the texicities of four cultures of Btken strains

mk ra ,
Strains LGy 7, value X
bi-4 249.22(916.44—373.14) 0.%6 1.57<3.84
129.92(94.35—178.95) 0.97 1.17<3.84
Ha-t 116,22(59.39—227.46) 0.93 0.75<3.84
178.59(129.40—246.50) 0.96 2.14<3.84
H4-3 © 32.76(10.74—99.93) ' 0.95 0.33<5.99
) - 56.03(36.2—36.89) 0.97 1.63<5.99
023 17.19(4.28—6£.95) .0.94 1.15<3.84
56.44(65.60—127.15) 0.99 0.12<3.84
20
»n
| L8}
| 81
147
L2r
= 2 o}
-
0.8
0.6¢
0.4F
0.2
1 1 [ 1 L 1
6400 3200 1600 BOG 600 400 200
SRR Antigen dilution rate
E 3 Biken-A 5H
2 Ag B Bk R R g ﬁiﬁélsﬁ.tt ﬁmﬁiﬁﬁaﬂ%‘iﬁﬁﬁ_ﬂ
Fig. 3 ELISA of toxic proteins of Btken-Ag with other

Fig. 2 Thin-layer chromatogra phy strains about Bt and Bs

e wsin coya potypeptide bama 1+ Dekes-Ag BHLHR Positive conthol; 2. 1170 BRI M Ne
g Vb l; bﬂ' P gative comtrol; 3. 023: 4. 7501; 5. DH-1; 6. 7601;
(b, and b;) 7. Ts-1; 8. IP5-82,

ME I NERESENERESMEFREPRRBERRKE, Biken-Ag WK 1L
EREH bl-4 R He-1 M—WREROTHRTHRER 023 & HD-1, =K
d, WSRO EAREAOE ;R bl-4, He-1, He-3 F 023 ¥kpy I* REEMATH T I
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LC,, M5, HEAREDE: bl-¢ & He-1 B 023 & H4-3 G 3—4 (L&),
23 KRB |

FARF BB IE B 45 & SUARIE R0 Ag PRAGSEAERIE K, B 1mol/L NaCl & 10mamol/
L EDTA ZREZRBRESENESEE, 35000 15min —4c BLREHRK, & 10m
mol/L Tris-HCl HEREMH(oH = 8.5)BH 8,76/ 0.2251 XL MR =R
BARIER, RR#ET PAGE 4, 2IAFAESEENELY, SDS-PAGE 24
AP TR 60000 £HAIH (ERR 1-A.B), & SR EIBHE BT 44,
% SDS-PAGE 44 ERB/ME S, 5514 61000 (b,) F1 76000 (b) (&R 1-C,D),
HELRDIEHRXERE 2), LWEREN b, AR FRIEH R himE,

LA 61000 SHERBEOBKIELLFE N KR 55, RBP4, F ELISA 47 Biken-Ag
BESHASESEONEEEELEI, BT Hia-4c i3 023, 7404 & 7501 '_% Btken-Ag &
EHRERR, 5 H3a-3b—HD-1 BKSB4RE, SECRRBES Hi4—1897 REREER
FE Ts-1 THERERS.

3 it

 Btken-Ag RIRBIEHSIES S 023 AHIBHNER, KNRAKEELER £ &
i, BOXRNGHBTHREK 023 RESHK 7501 (RIEER) St t—FS IRART
Hia-4c BROARBERETLEKOE R, Az KAEMNELBROERNS & ¥
&, MR RRRE R RAEE RS S, TAMKL R TR, B8R E
BRRSE DB NBS EEF RS, £ G, RESTFRRIESHMORER
BRI bl-4, Ha-1 FHRUOGE#,

Btken-Ag 3 FREREROFHRTEIEIAN HD-1 2R, v s —
ERHRBE, BRERE - NERIENE, ERAHRERT ENRLAETES,
1991 4 Ecogen /AT Michael A. Von Tersch FI#72% Bert Visser 41513 3§ Btkenyae
LGRS EREBENE, [ Bkeayse BELMNERSIDSHKE HD-1 cylA (o)
EHEFER, T oylAlc) WERFFIS HD-1 xtb: =% 99% 18 H, # 5 M1
177 AR E 7 A RE; MY Btkenyae AGRAT HD-1 #8Y orylE £,
ZEARBNFEO S SHEL N FOHEEE (Lophygma crigus) BHERED %
) Btken-Ag MAERSEHKMAR, FEAN ELISA AESEMNEBRM 5 HD-1 7 &
B, BEERTNE crylA(c) £ER oylE EE, AHAMBRES KRB EE
MF AL HD-1 &, BHE— SR,

B NHRZRSMBL I AREGRERYTFEDN S BB RSREERRT
1B ERE RCBELD BER, HiE—F50,

& ¥ X R

111 Tabashnik B E, Naomi F. J Econ Entemal, 1990, B3(5): 1671—1676.
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CHARACTERS AND INSECTICIDAL POLYPEPTIDE OF A
NEW STRAIN OF BACILLUS THURINGIENSIS
SUBSP. KENY AE IN CHINA

Ren Gaixin Liv Xia Xiong Haishan Wang Jian  Zhao Gang
(Departmens of Microbiology, Nankai Universisy, Tianjin 300071)

Abstract A new strain of Bacillus shurinigiensis Bt with high toxicity against
noctuidae larvae has been screened for many generations since isolated from larvae
candle of Aphomia gularis in Yiyang County, Jiangxi Province, in China. By com-
parison and analysis of results of physiological and biochemical test, flagella anti-
gen identification and esterase type, the strain is identified as H4a-4c Bt serovar.
kenyae. Since its crystal protein type and plasmid type are different from those of
Bt serovar. kemyae’s type 023. The strain is assigned a novel strain: Btken-Ag.
Btken-Ag’s parasporal crystals are multi-morphorous: bipyramid, cube, small irregu-
lar sphere and embedded.  After UMT dissolve, PAGE and SDS-PAGE separation
preparation and analysis, it is found that its major insecticide component to Helio-
this armigera is 61kD toxic protein. By ELISA homology analysis, it is found that
this toxic protein has high homology with crystal protein of 023 and 7501 (H4a-
4c), partly homology with that of HD-1(H33-3b), but no homology with that of
Bii(H14) and (Bacillus sphaericus) Ts-1 strain. In bioassay with larvae from Cu-
lex pipiens, Pseudaletia unipuncia and Heliothis armigera, together with other ten
Bt strains, Btken-Ag is toxic to 3 star larvae of Culex pipiens; two isclates of Bt-
ken-Ag (bl-4 and H4-1) show higher roxicity than type strain 023 and HD-1 do
to Psewudalesia unipuncrta and Heliothis armigera,

Key words Bacillus thuringiensis serovar. kemyae strains Ag (Btken-Ag), Toxic-
peptide, ELISA, Toxicity, Heliothis armigera

B ¥ B§

Explanation of plate
A. B Biken-Ag PEREIAY PAGE(A) B SDS-PAGE(B); C. D Brken-Ag RME#KSKH PAGE
fAER KR SDS-PAGE i, s = REEL; & 1—3 (b1); & 4—5 (b2),
A. B, PAGE and SDS-PAGE(B) of crystals polypeptide of Btken-Ag C. D. Preparative PAGE and
SDS-PAGE of crystals polypeptide of Btken-Ag: C. preparative PAGE. Tube 1—3(bi), ¢—5(b2)
D. 109 SDS-PAGE asnalysis of bl and b3, s = srandard proteins. '
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