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Cloning and expression of a Bt cryl Aa gene with high toxicity against lepidopterous
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Abstract: Bacillus thuringiensis strain Ly30, isolated from Lianyungang, Jiangsu Province, was highly toxic to several
kinds of insect pests. Results of CAPS (cleaved amplified polymorphic sequences) analysis indicated that Ly30 contained
the cryl Aa gene. According to the 5’ and 3’ end nucletiode sequence of the known cryl Aa gene, one pair of primers
was designed and the full-length cry1Aa gene (3.5 kb) was thereby obtained by PCR amplification from strain Ly30. Se-
quencing analysis showed that this cryl Aa gene contained one open reading frame of 3 531 bp, and encoded 1 176 amino
acid residues deduced from its nucletiode sequence with molecular mass of 133.2 kD. This gene was registered in Gen-
Bank (Accession number is AF384211) and designated as crylAa12, a novel cry gene, by the International Nomencla-
ture Committee of Bt 8-endotoxin genes. Expression of cryl Aa12 had been performed by inserted it into E. coli expres-
sion vector pKK233-2, and a 133.2 kD protein band could be easily detected by SDS-PAGE. Results of bioassays proved
that the expression products of crylAal2 gene had high toxicity against two Plutella xylostella colonies, with LCy, of
0.203 pg/mL, 0.554 pg/mL respectively .
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E 1981 F Schnepf 1 Whiteley B X M 75 = 437
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AR ESRFE RS E B B—H A SEL
Componotus japonicu Mayr EEASTEREN—K
FEP AT . AN AR ST S A 27 5

&8 Bt B, BEYIETM ( Bacillus thuringiensis sub-
sp. aizawai b EIERFW, ZE R 2 T EEE
HE BRI E R Dendrolimus spetabilis Butlers &
KAE Ostrinia fumacalis « KA AGIE Chilo suppressal-
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Linnaeus ¥ EF S EMNE N (WL AN+ £,
20000. AAEEDZENREER, APorER
KT eryl Aa 2KER, MERERESE ARG
HE. cofi P, BREFYNZHEAE BREE
RRIAREE, AHERETEAMERTILARE
HEYR SRR .

1 HABERG ik

1.1 %

(1) BREFURL A S8 P FI AR TR L3R
1. (2) #57%E: BEFERTABTEE=
ERFFE TR, (3D BT INTPs W E L
FAEAAE, ERE Taq Plus DNA REEEWH B g
ATAMTEERESERAR, BN,
T, DNA FEE W B AL 5 /N8 8 4 7 8L GIBCO 2 A,
oA AT E o ae Eik e, (4> il H:
ANEMAE R R R R R AAARME, R A5
FEILFEARR MR O TR B, &
A GRS, 20000 EAESR. ¥ G ESN B 1
FHEARTFARIEREEZR S 5.

&1 ERSEH
Table 1 Strains and plasmids

g v =il A FHE kg
Strains and plasmids Characterization Resource

B saing

JMI110 Rpsl thr lew endA dom supEA4 proAB Lab. store

BI21 (DE3) F~ ompT hsdSp (r7 miz ) gal dem (DE3) Lab. store

Bt Ly30 wild type Lianyungang Education College

KKlylAa JM110 containing erylAal2 This work
JEFE plasmids

PKK233-2 Amp® Lab. store

PBlue SK (4 App® Lab. store

PKKILylAa pKK233-2 carried erylA4al This work

PKKLy1Aa(1) pBlue SKC + Jearried 2 185 bps of cryldal2 This work

PKKILy1Aa(2) pBlue SKC + ) carried 1 452 bps of cryldal2 This work
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1.2 RIEFY

(1) SDS-PAGE il ¥ 2 B CHR (&2 M
HALRE, 10890 HAT.

(2) Bt Jifi DNA BEUZ M Narva % (19910 7
EIHAT. CAPS R E K 5E Bt oy EEFAMEFE LT
MRS SRR TE (1998) FiE#T.

(3> oy BEMT A 28 GenBank T
DIE ery1A BEEFEBER I N w5417
B, Wit FEER—XT. s RS
5" —CTAGCCATGGATAACAATCCGAACATC 3’

Neo T

3 N

5—CTAG CCATGG ATCCTGAGACTATTCCTCCATAAG 3’

Neo T 4+ BamH ]

TE 5 v B35 400 3 S 40 500 o B )
AN Neo T Neo T + BamH T BEYIAL g1 T RIZR T
0o A B Ly30 FUREA B, FIF®EARE Taq Plus
DNA R -& B #A4T PCR ¥ 3. PCR ¥ 18 & 4 4.
MCTETE 3 ming MCEM 1 min, S3CEME 3
min, 72CHEMR 1 min, 29 MEF: 72CHEA 10 min.
Bl PCR 7P=45, E KB 8k =801 fELH,
¥ PCR PRI pKK233-2 BAKIRA, FEIIA Neo T
HATE . iRsmEEE D=, TRE S rEER
FEP A T, DNA Ligase, 4CEETE. EZETY
Pt B ;M CaCl, 7755 B2 K I BE IM110,
HOTRNHFERN LB R b, 37¢HF 100 2
k. PCRIGIEFAM: FE.

(4) erylda BFEBMF AR A FEAF T
f. FH BLAST #4347 DNA BI04 -

(5) erylda BERRERESBAENHE: K
HAp—AMHEEA TR, 33 Neo I A BamH [
BE), DARRRET T M) ovlde £ K ER Em EE
TE pKK233-2 B A Pue BB F F, ©EZ A
pKKLy1Aa.

(6> erylAal2 BEEE S RIEEREGH
SDS-PAGE fr ¥l #0422 H MM w1
KKIylAa T IB HEFET, & 210 v/min. 37CHF
ZAT, M 0.6 mmol/L IPTG AT G FIE, 4
AT 2hs 4he 6h 8 h AL EIFEFREERSHF
Y, B3R E AR A 10 mmol/L Tris-HCl (pH

8.00 ER, HAEM (200 kHz) #EHF 15 min, &L
YR, A 110 3R 5 Na, €0, (50 mmol/L.
pll9.5) V&, T 4CUHGERFEH. 1EEM sps-
PAGE /7 iR = E 4.

7y I E: Bk EX B 8O ) Rk R
mEFI B B At e S B R
B PN FEA M A B Ao R B ) 1R
WHRETEMHE ARG T AZRE. KBS EAR
FE (20010, RABM AT A EEDE, a0
W E R AEAKS SR, RSN’
MR, FER B B A & R 10 min, BT,
AR S, BimE 2~ 384 m 20 3k, M4
HER 3K, B5CEMERFETRE BFE20E
WEIE, BERE, IEH polo BHFTE Lo, AL
JRIABARE Br Ly30 FE 3 IR HD-1 1E AR, L
KEATE M110 A AT .

2 &R0

2.1 Bt Ly30 £ crv14 EEBEE

P B 1y30 AR, £ CAPS HiE 52 A%
ERE R erylda M erylde PIM ay14 KEFH. £
TELRENE 1 5E 2.
2.2 ovlde EREERE

PL Bt Ly30 UKL B, #AT PCR 7738, 153
—4 23,6 kb T A . HERWGZFY,. SR
{eIEH Neo TEED), DA B MRS pKK233-2 H]
Neo | BEUIF=11E %, ¥ ALK E M110. Fib
FH PCR ¥ LIRS 7 MR RE, EIY caps
BRLEEMEYED orylda EE, HHP IR
o FArE A KKLylAa. Neo | BETNZE L s (dy
ZH pKiylAa) 158 4.6kb F3.6kh IFP R, 5§
AR R BB R AR A B — 2L H CAPS ST
MEga R K 3 5 4.
2.3 cylda BRI EEFR N F

%M BamH 1+ Sal [ WEEDIE AT pKLyl Aa
(B 4>, BIERASFRIHA 2.2 bps 1.5 bp BIEEE] F
B 8 5 8 n pBluescript SKII C+) B9 BamH T -
Sal | MBI IERE, ik M110. 15325
Be. 0 HEA B pKKLIAa (1> 1 pKKL1Aa (22,
SRBATFAIIE, FREVEZEFRERK 3
531 bpo FZ[RIFEEIFTIAIRAG 0 4h 2 M PHVE T4 it
HAT RN, 1537 e — B HRE T,
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B 1 Bt Ly30 BI#E vl 22EEHE PCR ™=
Fig. 1 PCR products of cryl-type gene from Ly30 isolate
M: ADNA/ Feol30 | :
1: 3'Bf PCR product: 2: 5'%% PCR product

2 oyl ZBERM CAPS S 4
Fig. 2 Results of cryl gene identification by CAPS
M: pUC-Mixs 1: 3'Hii PCR produet! Pse | + Xba |
2: 5'%% PCR products/ Pst | + EeoR |

2.4 erylAa EERBFEGH

H DNA FPIESHIRERS 1 176 1, E&ER
B FERN 133.2kD, FHRA pI A 4.99, NI
PEE B B. A Blast 24 M L R FHEM 27,
ZEEST oryldel BMFEME RS, £ 9.9%, {7
EINTEHROES. AMETEL TR, 37
FEIHRSBEREBRIN T 5 oyldal0 IZEETER
FEME R 0%, FELRABEFRENESR, HIS|
BUOTHNE 6 MEERZENTH: B HG
TAHE SHHTERA 128HLERF, 432
MEGEZERS 87OMBEIZEAR, 1077 AL S
Hp. ZEECEEFEERF GenBank TIEM, &
FEH AL (ZER2FFAKREER &
AR, FanEsERERERGEZRESER
WEN erylAal2s

3[BT 5o kE B U)o i
Fig. 3 Restriction analysis of positive clone
M: BERS TEATHE ADNA/ Eeol30 | -
1: pKKLylAs: 2: pKKLylAs/Neo | 3: pKKlylAs/ BamH |

— 4.6kb

— 22kb
— 1L.5kb

B4 [0 7ol ik i o 5
Fig. 4 Subclone restriction analysis of positive clone
M: B4 FEAIRHE ADNA/Ee130 |
1, 2: pKKLylAa/BamH | + Sae |

2.5 crylAal2 EERFIE

H BamH | B U1 P E A THL pKKLylAa, £
AW E 4 5kb 3.5 kb PIFT, BE erylda £
E5 Puc BEITIEMIER, WARIEERERE. &
ZHEMRIE T KKiylAa, ZBEEAETTEEZN
LB WRAEEEFFET, 210 /min, 37°CHEF 2 h BIIA
0.6 mmol/L B IPTG 5%, & 2 h BUFE, —REF
8hbl L. #fFmMIAT SDS-PAGE RIEMN, £ R
T oyl Aa12 2 FEREE T RIZHAF pKK233-2 TER
HETERRE 1332k EE, AEES 20 A
EAHIBERE, 4~-6h MEEFRARIER (48
WE 5.
2.6 crylAal2 EFEFTEAPEE WITE

H2~-3#/hEg (LRSREAERMRR) 47
BERRRE, BEEFROETT ayldal12 £
ERETHEA —BRENREE_BBER
R, 2SCTEH72h. WE 1C,. LA Ly30 M HD-1 H
HAOEEBAAMENE. §8 (% 2) £ H
erylAa12 BFRISHI B E B BE H SRR RIE
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f, FIERSBRMERERR DR G EHHN
0.203 pg/ml M 0.554 po/ml. B K T & 45 & %

CK M 1 2

i

S b

Ly30 ¥ & /7 E & HD-1.

—133.2kD

B 5 KKlylaa 55 FEFYAT SDS-PAGE 5 47
Fig. 5 SDS-PAGE analysis of KKLy1lAa expression products
M: & H 5 FRIFHE protein marker (212, 116, 97, 66, 40 kD)
1: FEF Coot nducedds 2: FF 2h Cinduced for 2 h:
3: T 4h Cinduced for 4 hD: 4: %R 6h Cinduced for 6 hd:
5: T 8 h Cinduced for $h): 6: I Cinduced over nightD: CK: JMI10 (pKK233-20

F2 FEFYHEMETNESR
Table 2 Bioassay results of expression products

&l AR Lis 95 B 1= M
Tiwin P. wyiostella colonies Cpgml)  95% corfidence
Crylda FEF i AR Beijing etrain 0205 0.135~0.297
Crylda {87 fh & Hainan etrain 0.55¢  0.379~0.771
Ly30 JEZ & 7 Beijing strain 0.022 0017~ 0.022
Ly30 %7 fh & Hainan strain 0.0% 0.032~0.045
HD-1 FEF i AR Beijing etrain 0.103  0.065~0.207
HD-1 18 M & Hainan srain 0.154  0.089-0.271
3 e

BtB Ly30 BEERE BT 4 EHA N EWE L
HEHEERAS AN R ER (k2. EEER
B CAPS B FEHE REWZERITTE aylda. eylde
WU T ery2 BEF (ER5CRED, 7 LUEN ZE
BRSNS EHBFHNEZHERT X, HLE
erylAal2 2R R IA =9 & B Ly30 FR 3/ 38 )
LCy 1B, crylAal2 BEEFREFHI AR &R DEHE
EFREANS L, BERTREBEFE B Ly30 #k 6
Sh. BNEHERK 3o A NEBEOEE A AT
EEEEREM.

FATHE A PCR 7= 97 88k iy 7€ ) 5n R VR T BE
aylda & KER. HFAREHAEE Taqg BEHAT PCR
e sRAEE (B9 1/5 0000, FEFFE SEA
T ERER Taq Plus DNA B 58, Ky EEEZHSF
1/1 600 000, AN [AIEH %E 5+ bhds T 5 P PRAE
BEFHIFT, MMARIE oylde £ F 714 R K EH
AR, BAIIh RN oylda 5 oylde ZEEE 5
M3 mPEIEERT, B UALLATTFE A R 5] ¥7id
ITAKEFRTER, [EEM Bt Ly30 B+ [ &3k
B erylda Mayldc EH, BEHFABRH 7
HRENET oylde, MAWREREF crylde FA
HRET, XAEEATEREKT oyld L TH
AR SR B AL £ M B H18 3m & PCR = 1F0
o

BEhFHITHEMINAE RS ERME ARANER
MIEEE. RIABAE pKK233-2 #F 1IPIG R iF &
Y tp/lac A& B 30T Puc. 78 Ge % (1990> RIHE,
ZEAAFREEOREENREESE AMES
BB 48% « FINAERFZW orylda & pKK233-2 F
BEEEARE. T RBTEER DR
BAEMRESEMELE R Z A, pKK233-2
FERBEL orylda PRIRINEANMUAHTA Bt &
EOEFEMRARE T ERAREME, mARE
ERNAABAERAZET L AFEME T L
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e

erylAc12 EE BN BT A HE B EFR
175 Bt Ly3o B#R (CEFIHiES: 01108274.7> F
R, ZEFAFONEHAEZHEREARS
B. B RN N LGRE A RE AT A RIE RN
HEIMERASFRAESY, FAMEERAE
TAEMEpHEEEEY, RERFHATEEM
WRPEAL R AR
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