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THE DISTRIBUTION OF BACILLUS THURINGIENSIS AND CRY
GENE DIVERSITY IN CHINA

WANG Jiv-Hong WU WeirHuni CHEN Yue-Hua REN Gai-Xin
( Departmen: of microbiology, NanKai University, Tianjin 300071)

Abatract: 1080 samples were collected especially from pest habitats of dust, soil, et al from 27 provinces, muomnicipalities and 4
directed cities all over China. From 406 samples of the collection 965 Bacillus thuringiensis strains were isolated . E.ngumnly
parasporal crystal shapes can be visualized by microscopic observation. 221 Bt isolames were idestified by the PCR method with gen-
el primas of oyl , cyll, oyll. oyl and ayV geoes, he resui s that ey I > oy I > ey V > oy [l gene, they
were found in 75.6% , 67.9%, 58.4% andl4.5% of the strains respectively, o ory | V geoe was found, 10cry geoe com-
bination types were concluded. The Bt isolates which contained cry 1 genes were further charactezrized by additional PCR detection
with specific primers of the cry I Ac, oy I C and ery I E genes. 20 Bt isolates which contained ery I Ac, ey 1C, eyl and
cry V genes were fomd, among them the strain Bt-15A3 is high toxic to Heliothir mmigera, Spodopters exigua i Phaella xy-
lpstella, and has potential developing and applying value.

Key words; Bacillus thuringiensiz, Parssporal crystal shapes, PCR, cry gene

KRB L HRIFE ( Bacillus thuringiensis, B Bt) {EX BN R L AR 6%
AR RN, HTHETAERAFERATES MRS, EFRBHEHIER
PRFAENAP—HE&REE, B Crckmore K18 5 28 )% 7 M WAL X Bt A& 8 &
EOXBRETHFALREY, RUED2000F 4 AWBFEN L HE, HWCH 184 1
Bt AU BBEORRBARANFE, X 28% oy XAMFH L o £EP!, Bt HM
FRYOHZE2 NS AEH. REmE, NAFSZHFAHEEREEANEFEY
BiHERAHE, HAAHSHEARELR, IREREHERFABEURSERTAYE
Aoy REWHENRE =4, BHEKNEH B H— SRR FHAOHARR, Bk
IR IEE Bt AAKRN S RE R VR ERA, FEEFREN AN B KK
#ITTIERER, BFHE B ABREKETEYNE RN RS, FE BEMEIA R0
HRSRARBENZABRFEHENXER, NIBREXBN S TOHFENFTERF YT RUE
N, WX RN oy RAMEEHTURMNEADEHSEE, BEBET. HE, L
ENERECHESHNSEERFRFRT B EEAERNEERN P BESR oy
ERGFRSFRY. REEIZHLH4ER, NEHXRBIBE NP Bt FERS
HHTTREHES, HRLEKEREXLLE BN E oy ZERSHHEH 0 A HE,
EAXERMREABRAERATFERXEAN2ZAFREE. REEBTMNSRERAN
THBEE, #ZAPCROFEMTIFHS B3 BEMEEBATTEN, UBTH
FEREGEEN B BRE oy BEHETEM S HFEFRBATEAET oy EESRREE
HAGRREIEK.

1 #HES55%®

1.1 ##%

1.1.1 B&: REFEVAE. BRER4TMERET. £ 638 ¥R, SNt
W, M HREWHEY. /L. ANSNHERD, 0REREEREBLUR I0OHHHER
M b SR 10800, BRREREFRAEEMFHATE S KK
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1.1.2

MEWMFER

PCR M BiirtEmltk: W& 1,
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1 PCRMNE B AN

Bt IR W% oy MEAXK 3 -]
mbep. kurstaki HD-1 IAa, IAb, TAc, IA, IB, V ®EE Dutmage H. T. M
mbsp. kurstaki HD-73 IAc % Dulmage H. T. W
subep. kenyae- Ag T404 IAc, IE, I, V EESWHE
9510 ic, M, v KESMRE
mibsp. israelensis 1-1897 IV, ot EESEBK
subsp. wmamotoensis HiSa 18b m EEYMEE M. M. Lacadet B

N2 PEEE. ANERENDTHIANERSSH

ax R XN
(.M. K) +% WE %R WA

Bit
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143
En
i
AR
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31
4
30
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e aow B

2
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118

M1

¥ 4

LY 118
wH
as

BexBYol &

103

£ 3 3

L%
1E
¥
i ]
g8

40
n
46
z
11
65
2
66

42
43
19

191

=N

]
I
1]
i

20
33
3
10

ak

1]
R
g
TR
»E
.1

74

m
EK
=
=M
-]

i2

8 wiluwgoegh

13

T

1
i
.
%=l

13
12
19
17

74
41

212

8it

g = g-=

342

g»—NMO\

1.1.3 PCREIM: ey I, ey I, oy
M, ey I VR cry VEEMNEM PCR 7]
ME cylAc, ey IC, ey IEZEAM
¥5% PCR5#992 LWk [s, 8, 9], PCR
P& R B BT Rk 38925 £ Sangon
o PCR X9 B imifk = NJ-4800DNA #45
A,

1.2 H%

1.2.1 BRWREBEBHAEN AR
o RN EHF,

1.2.2 Bt@litk cry ZEHA PCREAN ., 4
WHES: ZFX A FARREE B 08
BRHRRRERES oy REZAIKXR,
{385 A 1989 4E Hofte M1 Whiteley BB F £
FRESEERFIIFFEEN Bt AR
EEAEEHTHALXRE", Bt AWK
cry ZEK PCR M., HFS5EEH &S
Wk [5].

1.2.3 ¥R B EEKNEDNE: BRI
bR E Dy AT, SHARE A EEE,

2 SRS

2.1 BIAXESHH®
ARSEHAAHREREBREEHEY

BREFLNES LN, KEEAELH,

po:S 33 8 - PLELES JFF

BEEAHREDLRORERDLES
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(BFE2), I#—-HBEARRAPEFZEFRAFENEDEZEESARHESHARABRT
ER¥EH.
22 HREEFNARRNSARE

) 05 A DL AR Bt BT SR 4R 18 1080 41T T Bt B &, TR M3
W 406 HFE S BB BBk 965 k. B1AAFME K EBERFHRBERH B
%I, HHHEBRIXR (6], ARPRETH, N2ERBFKSILERSRF
HEMWEEZHEROERTRESBITREN B EK, BXESNBRE-MHARR E
HENREY, ANARHTENRZSFRTEERT2EE.

23 TRFAFAREEARSEPBARHESTEE

BEWR Fit %3 £ 2 LT T W
+ =

- 19X . § () 157 124 123 58 57 50
RE¥Ex 26.1 25 339 26.0 24.1 35.1 26.0
SEER 3.7 43 3.1 3.0 3.0 5.6 2.7
5 e 9

#EaN 2 130 56 66 13 32 16
BRHER 48.3 47.7 42.9 48.5 76.9 43.8 37.5
SRER 9.0 7.8 9.4 8.7 23.0 10. 2 11.7
E &%

HRBN 1 47 5 12 3 2

BhER 100 55.3 40 58.3 66.7 100

3% 3.3 10. 6 4 0. 6 11.1 20.0

[ g

Fae% 4 7 6 11 2

BHER 25.0 57.1 33.3 54.5 50.0
HEE® 3.3 7.6 5.6 4.2 13.3

2.3 REFFABE By

AEIEEOLBY, BEREARABKH L RAEET T HFRELR: BkE
¥, REFREBHKRIL, 4ib, 2K, FHHEHFEAMX B ERELRFERLE
FRTHEN, WAMEFERBRHEIFTLEIHRR, IHZXRIESHEAMES
FRFEECRREAEBRAXBEFHIRERENHRX: TRILTLFRER
EFFREZT, BRAAAENER, BAVREBLHSRLNNE. FREJB IR,
TS FROSBHATEROFE, BRES L EB NI RERTFEY; HEER
~MHEHMNFTE, RAFERXRTANES/, ShHHEL, AVEFHAREIRY
BRNEENMAENERARHARETENRGOELERE, NTTHETHED B
AWEBH TG, BRETEBOHEANTHE R X P Bt 4 HDSKEBE BE K
RER; PP EREBE BN FERERTHILME : MEAEPHILSX BOFEART
FlbMX; MEEFHLBX BHEERTERBE:; IRERETSHBARBE
XREBBLE SHARRAERER FHE—FTHR.
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24 AEHERXBAPBNLD

18, BOEFEHRARFHBHHE
(57.1%) 54 %% (10. 3%) BERTH
EE%ERR, ROEAT Bt AR R FHE
X — YR T BEEE R B Y5 B
B a14% M 93%, HKEAEHH KN
46.6%H 5.8%, T L MP B, LN
29.8%M3.6%, TEHFLTHRBERHE

1234 1234

AR R R B RN BIESBERRE, In UL O B Ry
thuringiensis W EI Ry A MEHRZE&E—4 Bl FTRARKRE R HRHESHHE

EW PR, T Kurstak 763 B8 1 ARSI, #HERL,? #HPRGER,4 L%

BEMYPERERT Kustake TF, ZE
MEORER HD-1 WES ARMAHE; REMN Bt REEB kenyae- Ag RN K AR
—AEEsBEa ...
2.5 Bt MEBRUESERS oy EEANER

WERKY 16, 000 ENFERMAEREE FED 965 Bt Mk, FAEAFET
SAREI., PBE. FE. KFE. BE. HEE. SEEMSEUNESEAR, ki
BER—HKIF T LRM=AEEE, APERAENTREBAL 0%HS oyl &
PR ; HEHEERE&EAY 0%; MHEARFEREN S 0% 05 oyl £EHEx
B ARUENMRERESBRONS 45 5%, AERERGFELSHIESN & &R
REZM oy BAAE, RELE B ABHRIZT 1 HFRETAEREGWEIER.
2.6 BtREN oy BASHY

AXHERMFPELEHEMEAFRELY Bt EHKETT e EHNPCRIEM S 5
t, EREVTAHZLFR/AEN oy ZRARF R,
2.6.1 Bt EE&W ory BB : L eyl eyl oy, crylV Hl cryV EEEAS]
YIRS 221 Bk Be S RERETTH oy BEARMNLREZN . P oy BESBRA & 75.6%,
BRERMEAROHRER—F; ALTEMUNR oI EE, HEXF VR oyl &

: H, 494 67.9%., 58.4% M 14.5%, X
%4 BtHMEKIE oy ERASRY ~HRS5BRNCREEMNEXRAETHIE

28] oyBEA4  WEK 4% (%) B I Bavo FAX BB HAY Bt S E B
I el coliBeyy 113 5L PEEFMR onll HE, HKR cylv
2 BH K PCR 4 45 20.4 1 cyt W i Ben-Dov % A S UL & 5.

oyl # cryll 17 1.7
dcryl. oyll, enT 8 eyV 12 5.4 MERHERSE N EEE B RS
5 1 10 4.5 HEEEREH cnIlVEE SR TE -
; Theneem oL fir, MEARME oy XA, st
8 I By V 4 1.8 R, FPEB A oy BASHRAE AN
9 i eyl ? 1.4 Fo B4, ERKIEN B BHkPRAR

ot

0 el # cryV 0.5

M3 cryIlv A, TTRERH FHAKER
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QT EE MRS,
2.6.2 Bt S EHBMN oy REASER.: PCRANERY, EHNH Bt SBRBEPHFE 10
Mooy BRMEGHEH, RE4

mEFEETAE, 48 1 8h%E, XTHRA ayl. oyl Al eV 3 R BEZEF
EEXRMER; AENARFTEFETFSZRRYN oy BEHAGER, MAF 4. 6. 9H 10
F B AEERNSESMBENNBAE RSN coyVeyV M oyl £, A5 EREE
Bt A HAMFHEHETHRAMENTFERREE; WHS 2PN S ERASEMNERE
H, AEiPSaAGETEEF L{UA—#HRE, HPyif 0% 8/ hNEREREE &,
HAENRESE/NMIBEE. KBEAARRUNE Rk, Onba 5 AYMIE R AR 2388
AT E X6 Bt 2B HRHM ARTEMARAFEE™, B RaNBEME
A B SRR AE R B WM B oy XEEFEMEYE, £FFHFE - TR,
2.7 Bt A WMKkhEYN oy ERKRN

BT BRI ERAN crylAc Ml oyIC EEMRE R . FRBAFNIERMAARES,
MX3HELRFERENEERYER, HERNYNESE oyl EK 2 B ok Lo R#T
T eylac, enICHl e EXBARNHRIID PCREM, ZREHEE cnICEEANEHRR
REHL59.3%, HEKR oylac EE G 28.1%, M oyE EH A BEEMRE 10. 2%,
B4, RNFASEEB 208 EE cnvlAc, enlC, eyl #l cnVRRBEHASH B H
B, A MERBREP—KB-15A3 N FR 3 i HF b M EH:, ZWEEEF
RAFANE, BNEFENHETEFEEARRSHE EXAERIRES),

#$EIW
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