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DNA Labeling and Detection Kit) % B Pharmacia 4 F] ; B #7 ft 7 4 4k i 7] & (High Pure Plas-

mid Isolation Kit)W) H Boehringer Mannheim 23 7] .
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Table 1 Flagellum serotypes of the 56 Bacillus thuringiensis isolates

Strain Flagellum serotype Strain Flagelium serotype Strain Flagellum serotype Stratn Flagellum serotype
81-1 H3ab S2-1 H3ab 58-1 H3ab S11-1 H3ab
S1-4 Hi4 57-1 . H3ab 58-3 H3eb 511-3 H3ah
51-5 Hiab 57-6 H3ab SB-4 A8 E S1t-4 H3ab
§3-2 H3ab 57-8 H3ab S8-7 H3ab 511-6 H3ab
S10-1 H3ab 510-1 H3ab SE2-1 H3ab 512-2 H3ab
Sig-4 H3ah 51-8 H3ab 833 H3ab §2-3 H3ah
83-1 H3ab §7-2 H3ab §11-2 H3ab 511-5 H3ab
S18-6 A $18-7 H5a5¢ 811-7 H21 §21-2 h8ae
58-5 Hi1z 53-r H4adb S2-E H3a8hb 521K H8ac
512-5 H21 S10-m H3a3¢ 510-n H8aBb 310-q H3a3h
S10-4 H3a3b 321-26 H21 S21-13 H5a5¢ 521-1 H8ab
S10-3 Hllallb §14-2 H3ab $14-3 H3ab 512-3 H21
54.1 H3ab 54-2 H3ah 84-3 H3ah S10-7 H14
58-8 Hiah $12-4 H3ab 813-1 H3ab §13-3 H3ab

2.2 OB EE oy BEXRBKNEE

eryl Ml erylll & — 31 RIT S E XE[6]H 1T, eryV I A9 1T M #B 4 Tailor
2 A RE eryV EE M55, F| B DNASIS R 412 iF 8 eV T — #3514, LI ¥ oV
HE 5 726bp A B, RITHGIPAHBMT RN WEA/ELE 2,
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Table 2 cryl.erylll, and eryV specific primers

Genes Upstream Primers Downstream primers Expected product length/bp
eryl 5'-TGTAGAAGAGGGAAGTCTATCCA-3’ 5'-TATCGGTTTCTGGAAGTA-3' 272 ~ 290

erylll 5'-TTAACCGTTTTCGCAGAGA-3’ 5'-TCCGCACTTCTATGTGTCCAAG-3’ 652 ~ 733

eryV 5'-ATGAAACTAAAGAATCAAGA-3' 5'-ACCTGTGCTATACAATTTCA-3’ 726

PL56 %k Bt LM EKAEHNE LERY PCR M, 4T PCR U, MBI HHE
M BIAKER, 81T PCRRUHERE =R EFRMEEX B, aylieylll LR eryV
F—H3|YMPCRY EFY (B 1. B 2MENHE-ZBERENT T HXINSHH
MR, 56 TR BE P ,7 18 BR(S1-8,82-1,82-3,83-1,87-2,811-2,811-5) & F eryl
#*MA ;21 4 # % (S1-1,81-4, 81-5, 83-2, §3-3,§7-1, 87-6, $7-8, $8-1, $8-3, 58-4, 88-7, S11-1,
S11-3,811-4,511-6,510-t,510-1,518-4,512-1,S12-2) R Bf & & eryl Fl cryV £ H ;2 4 (S18-
6,518-7)& A cryll BEE,

1 R S e R S T A Yl g (0 e P O G T S e o i Pkt el (i) .

1 Bt#H A&k oy EEM PCREE
Fig.1 PCR products amplified from 28 Bt strains with cryl-specific primers
A.Lanes:M,3.6 kb marker;a,S1-1;b,S1-4;¢,81-5;d,53-2;¢,53-3;f,87-1;¢,57-6;h,57-8;1,58-1;j,58-3;k, $8-4; 1, $8-7;
m,S11-15n,811-3. B.Lanes:M,3.6 kb marker;o,511-4;p,811-65q,S10-t5+,510-155,512-15¢,812-2;u,518-4; v, S51-8; w,
$2-1:x,583-1;y,53-1;2,587-2;al,511-2;b1,511-5.

g bio dien g B ik A<M

2 BB oyV BEM PR AT
Fig.2 PCR products amplified from 21 Bt strains with ¢ry V-specific primers
A.lanes:M,3.6 kb marker;a,HD-1;b,81-1;¢,514;d,51-5:¢,83-2:1,53-3;¢,57-1;h,57-6;1,57-8:j,58-15k,88-3:1,584.
B.Lanes:M,ADNA/ HindIll + EcoRl; m, HD-1;n, $8-7;0,511-1; p, 511-3; q,511-4; r, S11-65 5, S10-5; t, $10-1; u, 512-1; v,
$12-2;w,518-4;x, Negative control. '
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S11-7.818-6 X S18-7 Btk I R N EAMEN M. HARZERER, RN MK 21 M & oyV
EEE B H o BERNRRANEERES, WA S eV £ HH $11-7.518-6 K S18-7 W

HHREREEEES , ZEH o VEEFETEARNER F(E 4),

Bl 4 21 % Bt 34 B HR AR DNA MBS L 5 47
Fig.4 Blot hybridization analysis of plasmids from 21 Bt isolates with cry V-specific probe Positive
control:a, PCR product of the 726bp fragment of 5'-terminal HD-1 cryV gene;z, Plasmid DNA of HD-1.
Negative control; q, Plasmids of isolate $11-7;x, Plasmids of isolate S18-63y,Plasmids of isolate S18-7.
Samples:b,S!-I;c,S]—4;_d,Sl—5:e,S3-2;f,S3-3;g,S7-l ;h,57-6;1,57-85,58-1;k,$8-3;1,58-4;m,58-7;n,511-130,511-3;
p>S511-45r,811-6;58,S10-t31,510-1 ;u, S18-4;v,S512-1 3w, 512-2.

2.3.2 EL eryV ZFEH Southern 2 A : & oryV R B9 21 B35 4 25 5 Bk 00 R L LA
128 726bp F B A #R £ 4T Southern 4% 3% , 45 B %t B4k HD-1 £ 150MD Z F K /N B9 Ji B %5
HWHRERES ,ME 21 MF R AR DNA B XK EMHNLE, FEAP RS
(E5), BAEHD-1 EHF, oyl EBAS cn VEERBEE—E" , HTHEX — 21 #H
B oryV EEEMES FE LN 150MD MK FR L,
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Fig.5 Southern hybridization analysis of plasmid DNAs from the ¢cryV gene containing Bt isolates
A.Plasmid DNAs from the 21 isolates containing eryV gene.
B. Southern analysis of plasmid DNAs probed with a labelled eryV-specific fragment which is a 726bp PCR product amplified from
HD-1.Lanes: a, Positive control : HD-1;b, S10-t;¢,818-4;d, 512-2; e, 512-1;f,510-1; g, S11-65h, S114; 1, 811-3;, 511-1; k,
$8-7;1,88-4;m,$8-3; n, Negative control:S11-7;0,58-1;p,57-8;q,57-6;r,57-14s,53-3;1,83-25u, 51-5; v, 81-4; w, 51-15 M,
ADNA/ HirdIII.
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IDENTIFICATION AND LOCATION OF THE TOXIN PROTEIN GENES
IN 56 BACILLUS THURINGIENSIS ISOLATES

Zhong Xiaofen Yuan Meijin Zhang Piné Deng Rigiang Long Qingxin Pang Yi Wang Xunzhang
( Institute of Entomology and State Key Laboratory for Biocontrol , Zhongshan University , Guangzhou 510275, China)

Abstract: Polymerase chain reaction was performed to screen Bacillus thuringiensis isolates for
eryl, erylll,and cryV genes with cryl-, erylll-,and cry V- specific primers respectively. The results
indicated that,in the 56 Bt isolates examined,7 isolates contain cryl gene,2 isoltaes contain crylll
gene ,and 21 isolates contain both eryl and eryV genes.The cryV gene was located by Southem hy-
bridization in the large plasmid of about 150MD molecular mass.
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