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(AR HRBHEKE a HRERARSHAEHREERELSTEE,
b EAFERGHMAME b0 PEF ¥ 712100

[ E] #R4E GenBank # cry2Ad EHEFH 11 1 X8RS W, L3R & £ FHFF H 5 5 Bk S249 BR
DNA X4, PCR ¥ 8RBT 1 ZK/N2% 2.0 kb i DNA BB (cry24d2), B3I W ETH MK
B 1 919 bp P FFAUEIE4E (ORFY K 1 902 bp, 4775 633 M EBL ;2 DNASTAR k44t MM K EA S F
R 70.72ku  ERIE p1=8.26, FHILLRER BN ZEHY ory2Ad XREEGERIF (FHHEX 99%). HER
B 7F GenBank P &R, B RS X DQ219823,FH Bt S NHFRANERMELZEZERXERGA N cry24d2,

[X@RA] KRELHFRFEE cry2Ad2; ED R RF) PCR S JE 5447

(th@E4%S] Q781:5482.3%9

=& FWH B (Bacillus thuringiensis,Bt) &
HAEtW A& AR EY A BN fEd 5K
30 ZEFB/BH T EHTFTAN Y. Bt RBME
BEEARFRREFAERB =LA RREKERD
(Insecticidal Crystal Proteins,ICPs)!!, #8## Crick-
more ZUI ARk, 8T ICPs 34K 38 BE.72
WORF.116 26,235 MR, Ko oryz BERHE
cry2Aa,cry2Ab,cry2Ac Ml cry2Ad 4 2K, 5B 4 60
~70 ku BB, AR LA HRE KRB
HRXEHBRREEHEHC,

H Schnepf Fii whiteley 3 B BRI 1 4 Bt
cry ALK BB AL, B O S 7ET 325
REAMEAREEY, CH orylAb,crylAc,cry2Ab
cry3Aa FERF MBI IAEKR ML . LEF
MY MERMED .

BRFEHE Bt B AR A BTRE A, Bt ICPs £ R
EARBEESIATRERMIE. MIRFNEE
NHREEEREERE NI R BENA YRR, N
Bt AW LATE = & 2 HUAT B3 B Bk S249 (Bacillus
thuringiensis S249) B Fi B DNA X % ik, B F
cry2Ad RERIFI IR Y, A PCR ¥ 1
FE NZEHRPT EE 1 ZKN4HR2.0kb K
DNA R B3 H 5 R 3wt T TR R4 . 3
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1.1.1 EHhARAEE FZL&FRRITFEHEK
8249, %A Z KT E. coli. DH5e, 1 PG IL R MRBHE K
FHAERBSHRAEHEHAETREALRERE.
FrRIsE 3 LB 53R,

1.1.2 & # FiE#H & pGEM-T Easy.PCR #
KiAF R B EER AR, 4 F K2 Marker, A-
garose Gel DNA Purification Kit iX# &%/ T4
WERERKN,. HWE LEETEYITRAA,
IPTG,.X-Gal MIEFXHFERXZ YW H Amersco 44
A,

1.2 F &
1.2.1 #E=4£FRHE AR S5 30E(8]
kAT .
1.2.2 34ikit BIWEEM Bt ory24d BHR

FEF, &4 M 1 % PCR 314 (P,.5-CGC GGA
TCC ATG AAT AGT GTA TTG AAT-3';P,.5'-
CCC CAA GCT TAA TAA AGT GGT GAA AT-
VAT cry2Ad R FHIRTE, Biit¥ A BM
KANH 2.0 kb,

[BE25B] BEZR“THL"HEIE (2002BA516A04) ; 3t R HRBHE A 2 BF 48 4 65 i+ 2175 B (05ych007)
[fEHBA] BEFEAST).FH.BEAAKA HBE . MLER. FENTR AN RRERY THEYERE.
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1.2.3 PCR ¥ # PCR KR 1AK% H:10XReac-
tion Baffer (Mg?*) 2.5 pl,4 X dNTP Mix (2.5
mmol/L) 0.5 pL, k¥ 3|4 (10 pmol/L) 2.5 pL,
T ¥ 3| % (10 pmol/L) 2. 5 pL, Polymerase
(5 U/pL) 0.2 pL,PCR ¥ 8 R MBI 25 pl.,
BABEECEHITHRBEF. 94 CHEN 3
min,94 CZ8# 1 min.52 C3BA 1 min,72 CEEfH 3
min,32 MEH 72 CHEEM 6 min, PCR =#H 10
g« L' BB i 8 vk 43 £ , Bio Rad Gel Doc 2000 #
BEBARAUEIR . ¥ =Y W 4k £ B TaKaRa
A\ A ) Agarose Gel DNA Purification Kit if#| &
BT,
1.2.4 AEM LB .Bi5 %L # pGEM-T
Easy 7 [ £ R K77 & 0982 1F U8 B g 17 824, F ik
8 PCR 7 ##1 pGEM-T Easy 7o £ {4 % # , ¥ 1k
X B AFE DHSa, & IPTG . X-Gal MIEXHFEE
HERME IR F . EARER Apa 1 .Sal | WE
VI EEY) . PCR BiF., R MER . B . BZE
o0 B0 84 il 25 BB LS8 SCER9 M9 7 1% 84T .
1.2.5 cry2Ad X B F 554 RBEETFHE
B, KEEE AN A FITF EEFH AEL

B 1 cry2Ad2 PCR 4738 7 %y 56 0 05k X vl Ik 45 3R
M. DL 2000 #5445 F ;1. PCR =¥
Fig.1 PCR product of cry2Ad?2
M. DI. 2000 DNA Marker; 1. PCR product

2.3 cry2Ad2 HIF S r

W REW, cry2ad? HMBX K 1 902 bp,H
DNA F3#SFHREEMRSY 633 1. £ DNASTAR
R AUEEAS FEN 70. 72 ku, FH A
pl=8.26, FHIILUBERKN - BERFIE
cry2Ab X R (8 & cry2Abl, cry2Ab2, cry2Ab3,
cry2Abd,cry2 AbS) IR IR HE R 93%, 5 cry2Ab6 B

(www. ncbi. nlm. nih. gov) BLAST % {4. EBI
(www. ebi. ac. uk)ClustalW ¥4 & DNASIS 4+ #r
A HAT R R LB .

2 HBRE50Hm

2.1 PCR ¥ i#

PA Bt. Jiki DNA A Bk, A P P, 5| ¥ i
PCR ¥ #1538 cry2Ad A . R 7RI 8E%, 2> PCR
HERPEE Tag BATRELAMA R, AR EAS
fREM Ex Tag™ DNA RE 8 . Bk IS REY,
PRI 1 44 2.0 kb AW, 5HIT=YX
MRFE D,

2.2 PAESEMMNMES%ER

PRE S B 9% (F FHYE E A FURD R DNA L £
E I AREY], HB KSR AE 2. il 2 74,
XUEEH] B9 A Bt 24 3.0 kb, 5§ pGEM-T Easy Kk /h
—3/h A Bl 2. 0kb, 5 PCR =¥ — B .91 4 04
B EARMN (pG2) FA KRR BA cry2Ad B
H. A&its19 P, P, ¥ ¥ A ERERE 1 &2.0
kb ) DNA R B, i#f — A EMHAK N PCR =4,

A2 EARRE R EAN TR 4R
M. Marker VI #5¥ESr F& 1. EHABN WIS R,
2. EARBARBUIER
Fig. 2 Restriction digestion of
recombinant plasmid pG2d
M. Marker V1 ;1.pG2d/Apa | +Sal 1l ;2. pG2d/Sal 1

HBREEN 92%: 5 cry24a (8 1 cry2Aal,
cry2Aa2,cry2Aa5.cry2Aa8,cry2Aaf,cry2Aal0)
RN 89%:5 cry2Ad] REMWREHES. X
99%(1900/1902) , ML Z MI{XFF7E 1 MEEM M 2
%), B0 10 7 -t Asn 388 Thr(® 3), ZEHEBCE
GenBank M, B35 5 DQ219823, 3 # Bts-H
BRENEFRMBZZRAREAWTERN ry2Ad2,
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cry24d?  MNSVLNSGRTTICDAYNVVVHDPFSFQHKSLDTIQKEWMEWKKDNHSLYVDPIVGTVASF 60
cry2Adl MNSVLNSGRNTICDAYNVVVHDPFSFQHKSLDTIQKEWMEWKKDNHSLYVDPIVGTVASF 60
ery24d2 LLKKLGSLIGKRILSELRNLIFPSGSTNLMEDILRETEKFLNQKLNTDTLSRVNAELTGI 120
cry24dl 1 LKKLGSLIGKRILSELRNLIFPSGSTNLMEDILRETEKFLNQKLNTDTLSRVNAELTGL 120
ery24d2  QANVEEFNRQVDNFLNPNRNAVPLSITSSVNTMQQLFLNRLSQFQMOGYQLLLLPLFAQA 180
cry24dl  QANVEEFNRQVDNFLNPNRNAVPLSITSSVNTMQQLFLNRLSQFOMOGYQLLLLPLFAQA 180
cry24Ad?  ANLHLSFIRDVILNAEEWGISAATLRTYQNHLRNYTRDYSNYCIDTYQTAFRGLNTRLHD 240
ery2Adl  ANLHLSFIRDVILNAEEWGISAATLRTYQNHLRNYTRDYSNYCIDTYQTAFRGLNTRLHD 240
cry24d2  MLEFRTYMFLNVFEYVSIWSLFKYQSLLVSSGANLYASGSGPQQTQLFTSQDWPFLYSLE 300
cry2Adl MLEFRTYMFLNVFEYVSIWSLFKYQSLLVSSGANLYASGSGPQOQTQLFTSQDWPFLYSLF 300
cry24d2 QVNSNYVLSGFSGASLFTTFPNIGGLPGSTTTQALLAARVNYSGGITSGSIGGSNFNQNF 360
cry24dl  QUNSNYVLSGFSGASLFTTFPNIGGLPGSTTTQALLAARVNYSGGITSGSIGGSNFNQNF 360
cry24d2  NCNTISPPLSTSFVRSWLDSGSDROGVNTVTNWQTESFETTSGLRCGAFTPRGNSNYYPG 420
cry2Adl  NCNTISPPLSTSFVRSWLDSGSDRQGVNTVTNWQTESFETTSGLRCGAFTPRGNSNYYPG 420
cry24d2 YFIRNISGVSLVLRNEDLKRPLYYNEKRNIESPSGTPGGARAYMVSVHNKKNNIYAVHEN 480
cry2Adl  YFIRNISGVSLVLRNEDLKRPLYYNEKRNIESPSGTPGGARAYMVSVHNKKNNIYAVHEN 480
cry2Ad2  GTMIHLAPEDNTGFTISPIHATQVNNQTRTFISEKFGNQGDSLRFEQSNTTARYTLRGNG 540
cry2Adl  GTMIHLAPEDNTGFTISPIHATQVNNQTRTFISEKFGNQGDSLRFEQSNTTARYTLRGNG 540
cry24Ad2  NSYNLYLRVSSIGNSTIRVTINGRVYTASNVNTTTNNDGVNDNGARFSDINIGNVVASSN 600
cry24dl NSYNLYLRVSSIGNSTIRVTINGRVYTASNVNTTTNNDGVNDNGARFSDINIGNVVASSN 600
cry2Ad2  SDVPLDINVTLNSGTQFDLMNIMLVPTNISPLY 633

cry24dl  SDVPLDINVTLNSGTQFDLMNIMLVPTNISPLY 633

B3 cry2Adlcry2Ad2 ERBIF P HXF4E R
Fig. 3 Results of amino acid sequence alignment of ¢ry2Ad1 and cry2Ad2
s W B A BT ¥ T = & 3F AT R OB A bk S249 iE1T
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i F7 PCR ¥y et H T S HFEM Ex
Tag™ DNA BAE, LY #iR2E g 1X10°~1. 6
X 10%: 8 Fp i SGE 5 AT E T ZEFEN 2
K5, N A 793 Al ek B iR 22, ot
RERMHERERM TIRE,

PCR 5 #44K18 T cry BEE . NIMFEERE . cry2Ad2
5EMEN cry2Adl BEREXHBEERF &
AR T 3 R UE A ik 99% ., R cry2Ad2 B R
cry2Ad MF — WK EY . cry2Ad2 FH 1) TR K&
H 7€ GenBank #1fy M % 5%, RMER “cry BEA K
MRS T BB T B MR R RN T AR
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Cloning and characteristic analysis of cry2Ad2 gene
from Novel Strain S249 of Bacillus thuringiensis

FENG Ji-nian*,LI Long-mei*,ZHANG Xing"
(a Key Laboratory of Plant Protection Resources and Pest Management s Ministry of Education.
b Research and Development Center of Biorational Pesticide,

Northwest A B. F University,Yangling »Shaanxi 712100,China)

Abstract :.cry2Ad?2 gene was cloned by PCR procedure from Novel Strain $249 of Bacillus thuringiensis
plasmid with the primers designed according to the cry2Ad sequence in the GenBank. Sequencing was done
to the fragments by using primer walking method and its length was 1 919 bp. cry2Ad2 contained 1 902 bp
ORF that predicted a protein of 633 amino acid with Mr=70. 72 ku and pI=38. 26. The amino acid sequence
of cry2Ad2 gene showed 99%; identity to other cry2Ad,and the sequence was registered in GenBank (Ac-
cession Number is DQ219823) which was designated ¢ry2Ad2 gene as a novel gene by Bt dejta-endotoxin
nomenclature committee.
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