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: HEREFMITEEM Bacillus thuringlensis aizawat 7-2¢ 0-NEEEE B3 5 &
BRREE, WWERFRAPUCIS L, HE TpUCFIIMpUCKeSEAR L., H—$5%s-REE

EERAI

SR A, WA RREYERRAPBII2, 2R, BET pGYe1 Al pGYCKE3

BHRKL, FYPIRICHWO-AHEE 8 RIBHRERN Kon I DNA B RS, SESHEHT
DNA-DNAZ FRAZ, SREE. $04EMN R MATARY, #AKBITEEB1015
TATHE LAd404 g, HERFaiuhhigty, SRERERTRIES G EE 3 g

o

g, HFIEHO-NEEREFETNELEAGITEHEBIO B, TiOERERIE LA hE

KR C-WERER; TRl BEARRNGY; FEAYRNE

B 19814ESchnepf & A &kl Baei-
lHus thuringiensis kurstaki HD-143-1
HEEATELIR, BWEE £
BEEFRPERDY, HFERTE 4
BiREREEGOEF AR, 108745,
2 H Monsanto 2y "°1 FEb F B E i
BUrRE T, R g Ew Bt
kurstaki HD-1 8- AE S HFEB T RS
BAEYS, FRTHRNE T AP R
T o

B, t,aizawaei7-29 AiEAEE, e
W, EFR, NERESEEE RSN
BRIER, ﬁﬁﬁﬁﬁ%S—Pﬁﬁﬁﬁ!ﬁHﬁﬁ
EHRERIT TR, BERTEZE PR
KT, MR ILERE.

AR EB B, gizawaer T-29 &£
T8/ A bk R KO- N B B IH T I Bl
Wik Eik pBli21,2. 1, #ET pGYs6l
TpGYCKe3 Hajmbr, #3-MHEEER
EARBTFEHBLOIRIARFFE LA4404 24
k.
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1, EFfIER. A1 g2,

2. M FAF: PRI, T4 DNA
m%ﬁﬁ% J3 P fEBoehringer 24 5] 45,
SDS, ATPRBRA#FEEH Sigma 44
A= S,

3. BHRE,

(1> LB BEFE(Y), EQEEL,
B##40,5, NaCl 0.5, pH7,.2, 15 %
B 20min

(2) YEBEFHFE(%): BEIF0.5,
BEER0.1. FPUE0.5,10450,5, MgsSo,
«7H,O 0,05, pH7.4, 1585 KEj20min,

(2 &

AT 1esedE s RisHikcyl,

FEBRHETNTEE M-M. Lecadet % 8 1 D.
Lereclus M A LY THM, P.B.] WMogpmm
pHTAL, pUCi1s, pBli21, 25 8% B8,
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Table 1 Bacterial straing in this work
" w " * ®
Strain Phenotype Source
B.t, gizoawai 7,20 Sm:, Cry* M-M, Lecadet
, F/, r-B, m~B, RecA, are, ProA,Lacy .
E. coli HBio1 glaK, Str, Xgl1s, mtl, SupE, this Lab.
A. tumefaciens LAddo4 A3s, harboring pAl4404, Rif* P B.I,
E. coli HB101(F33) Apt, Cryt this work
E. coli HB1o1(CKs3) Ap*, Cry* this work
E. voli HB101(GYs1) . Kar, Cry*, GUS* this work
E. coli HB10:1(GYCKs%) Kar, Cry*, GUS* this work
A, tumefaciens LA<t04 (GYe1) Riff, Kar, Cry*, GUS* this work
A, tumefaciens . + + .
faciens @ conGyCKen| RifT» Kafs Cry*, GUS this work

® ! REMEHRS

Table 2 Plasmids and recombinant plasmids

. FRDNA M2, %ﬂ%ﬁ}%ﬂ;:
i Kﬁt[ 8 I BT

\\

Boom RAEIRIE * W 2, ¢ @ LA4404 iﬁljcﬂ%ﬁ%
Plasmids | Genetic marker Sources HB1 01 SRR SRS &
friiges . : =
pHTA1 Apt, Ter, Cry* | M-M. Lecadet ’qﬁj{ﬁ[ 97, I
pUC10 ApT, lacz* D. Lereclus . e A e o . .
pBliz1.2 | KaT, GUS* P.B.1. 8. m\zﬁﬁ}‘ﬁﬂ‘@y_ﬁazzawm- 7
pUCFsa3 Apr, Cry* this work 29 B-Wﬁi’%%lﬁﬂ@_‘!ﬁﬁ[‘éﬁé—fﬂﬁ %E
PUCKss | Apr, Cry’ this wofk I3/ sk k2 S 4B Brp U CR 6380 iy
pGYal Kar, Cry*, GUS* | this work
pGYCKs3 | Ka?, Cry*, GUS*,| this work BRICRCT ). WHEXELE2 .
4. B-AEXR é%:ﬁFHS Fumpk IR
Bt HI El HI  HI gy ppgKiH3 HiPa, Logs P2 KT BI
. ! T KK I
[ L = J_ [ S
CRYSTAL GENE Tn4430
5’ o 3
B o1 R spHTA L &Y AG K L0 A
Fig. + Restriction map of pHTA1 plasmid DNA
Bi=BamHTI Hi=Hpal Ei1=HeoR] S=8st] Ki=Kpn] H3 = HindX
Pe=Pyu] Pi=Pst] Hz2=Hinc}

W%EE pBl121,1 B4k LW E éE[F’ri‘ ¥r
pGYe1 f1 pGYCK63 Afga,. SRk
(103,
5., HHERNSARBIT & 240
M. ZESCRRCE I, 7
6, BRI E LA4404 2
ke, BBXHC9 ), HHEH. 5k

HHESEEEEMNA sml YEB #E3f K,
30°C HLEIEFE. FEET 200ml Fritiy
YEB#E htrsERd, 30°CHE3E sh, 4000
r/min Z .4 smin ik, BERERE
ZE100mlfg Tris-HCl pH?.sﬁﬂéi%sn{:;f&rP,
RIEHBLE—K, BI5HEFoml YEB
o 4 BIEL 0, 1ml EEZF A48, 4 B Iy
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7% B 7 3%

0.5pga b rpGY 61 f1 pGYCK63E AR
F:DNA, R&E, #Ed2min, 7F 37°C
K 30min, #HFHMEEE. BB
iml # YEB, 30°CH#E 1b, BELHE
sopg/ml EIRE E., 100ug/ml FEEH
YEB FE#HEFH F, 30°C W ROERmE
fhF o _

7. SHEHARMNECTHESE SR

EERL. BEICRALD, HEsdk. &

200ml & F kB3, W4T 3ml Tris-
HCI pH8,0 RIS FiEy, 0°CHA Kk
B, WEdh, TEEF . eoli HB101F33
E, coli HB101GYs61, A, tumefaciens
LA4404GY 6 15 s i B R, &K
30 2—3EEENRE 4y B, AHFE,

coli HB101 (pUC19y, E, coli HB101
(pBIL121,2)®] B.t.0izawai 7-29 T
BN, &H15% 2— 3 BEKE
i, EARPERMEN R, FRETE
$r24—48h, WMEEFMHE. % B HE.

coli HB101F33, E,coli HB101CKs63,

FE eoli HB101GY61 F, coli HB101G-
YCK63, A,tumefaciens LA4404GY81,
A. tumefaciens LA4404GYCK63 A1
KRR £.coli UB101(pUC19),
E ,coli HB101(pBI121,2), A, tumefa-

ciens LA4404 IR fEGFAMN BB 1,

aizawaei T- 290 By 400G P B H 22 30 I,
Hi15%& 2 — 4 B RkER W, FER
TFHEFE24—48h, MBS dAE,

% &

(=) BRESFBRTFELMaizawai
7-28 - BREAN TR _

WEI-NHREFEMPHTAL Bk

1 YDNAFHpalfnPstIiefgty, 1 %5

HE BRI b ok 4y B i {4, 5kD g &
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mo- M EEE F . BEAZPUCIOFE R
wHine 1 -Pst I Bl 508, #40KEHF
BHBL01Z{kE, BESTH 100ug/ml &
THEEN LB BEfERE L, 370
WL, FHkHIS0008 MM k. ik
TOO- FE {32 7 R 38 5 B WL Wk 437 B AL
w1 EAFKBDNA (BRT-Bs 5),

FHinc I B§ip, %£F33%5. 365, 375,

415, 2EBAFNEARE, HE AR

RS- R REEN R, ¥8EHY
& pUCF33 =4 (BRI -A25),

BF#—H T,

KI

+ PI
Her PL l HL4 P

H2 PI

il
2 pUCKGS
5.8kh

Cry*t 4

B2 BEHRANTRREIAE
Fig. 2 Subcloning map of recombinant
plasmid
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() S-HBREHE FigREER
REpUCKe3 a5t
A Kpn T Bf 7 pUCF33 & difikr
DNA, 7TEHfsfiaim bk, I = &%
(B I-E,55), £—&DNAR RS-
BHERENES RREE, F24& DNA R
Bk pUCLY HEE, ¥ =4&DNAKRAS-N
BEEFEI KRR E. SEAME—FR
£ 4% DNAF (&M I-E, 4 5), &
EEREMAEE coli HB101 24, &
SHS0pE/mIFFHHEFELB BEATHR L,
- fesElgg2000 4L, MAHEER 200 4
AT, PR R, B 5 Mk
TEHEY RmENEARN, SEyS
WET AL, ¥ErEERNe3SIEN RIEY

Smal/Hincll  EcoRi Ec? Rl Ssil

Fikidr £ pUCKe3(H 2 REKR I -E,

25,

EcoR1

(=) pGYe130 pGYCKes HARN
By F 2 .

JAHinc 1 4+ B EE1p UCF3351pUCK
63EMAFR, DNA, SEaifbirgsim
I EMGHLENS-NERERAE, BAH
ML EpBl121,1 & Sma I {4 F
(B 3), #:4{KE.coli HB101 ki,
FEAF 50ug/ml RIRBELBVIR L, 7
LT BERKSMITERER: (1)
800N LT, F8 MELTFAE £ K
RO-NEREEFBRNELRE. RhH
BMAEPGY14, pGY42/pGY62; IEH NN
#pGY37, pGYs2 7 pGYel, LS

Hindlll Kplni Hincl!. 3inal
i

pGYCKes [

|
CRYSTAL GENE

% o

RB

LB

<HNos Pro}-{NPT 1I(KamJH Nos ter |—{CaMV 35 _Pre

f-Glucuronidase hﬁmp

Bli21.2 L, = —
P 75 4; % A0 3 &
=S I [ 2] 3
Ezy M 2% 2
. w =
o B o
£ o 3
i 0
e
pGYmF, | | | | CRY!S’I'AL GFENE : : Vil A
Smal/Hincll  EcoRI  EcoRl Ssti EcoRl  HinDIl  Kpnl HdelI KpnI Pvull Kpnl!imcII/Smdl

B 3 TSR A B AR U I

Fig. 3 Restriction map of recombinant plasmid

TfEhkE pGYel mAFK (Y 3), i
R ELAL404Z B M. (2) 300
MM T P, R B T3 A -

HEE 3 KRG KIE 4 K B1(pGYCK

63. PGYCK64BpGYCKS65), ¥ihiEd
e PGYCK63 B4 F A (1 3 ) TFift—
R FAT R LA4404Z (R 2,

(M) RIFE LALI0S DRARNE
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B % # 7H

ERH B IHE, SpUCF33, pUCKS3,
pGYe61, pGYCKe3 E4FHr DNA#4T
DNA-DNA 43723, XMtk (B
1-C, D),

(R BEEREELTFHEDEARE
Hid &

M MShFRERUMEIELET R K

Sy L h BYIR ATE94—100%0 , 3

A4 pGYCKasEBMAREWATHEYF A URE
Fig. 4 Insecticidal-bioassay of transfomant containing pGYCKe3 recombianat

plasmid DNA.

A, ﬁﬁﬁ—.ﬂlﬁﬁpGYCKesFﬂ?&ﬁ)ﬁLAuoﬂi:k?ﬁﬂ%JJEEEﬂﬁ%‘:i&%

Ingect bioassay of Pieris rapae larvae on cabbage leaves witk A, tumefaciens
LA4404 containing pGYCKes recombianat plasmid DNA

B, &3 dpBli21, 25 8 M T W LA4404 %) 304 48 4 B LBk 42

Insect bicassay of Pieris rapae larvae on cabbage leaves with A, tumefaciens
LA4404 containing pBli2t.2 plasmid DNA for vector control

3 SARAREBRAETFEDTIRER

Table 8 Insect bicassay of trassformants contaning recombinant plasmid

. : & RERBHECD E R B
ey Pieris rapae Ostrinin nubilalis
$pp . Insects
[ T 7.1 seh 48h 24h 36h 48h
Transformants ]
E. coli HB101F33 66.7 100 — w0 55 76
E. coli HB101CKe3 60 -1 94 — [ — —
E. coli HB101GYe1 66.8 84 100 40 . 50 70
E, coli HB101GYCKss 53 86 94 — — R
4 tgﬁ‘;jgfgﬁx 75 88 100 15 66 85
A, tumefaciens ;
LA4404GYCKss 86.7 80 o4 - - -
#|®  Control ?
E, coli HBio1(pUC18) b o o 0 ]
E, coli HB1o1(pBl121.2) o o ¢ a ! 0 0
A. tumefaciens I.A4404 0 8 o 0 0
B,t, aizowai 7.29 100 ; - — g0 ; 85 g5

FREFEHIFTT R Number indicated death rate in Table
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W4 R IRCR 65—75% , R FE 3.
B4

G

EEEES W % BT M-M,Lecadet
& uu s EHaider, M, Z, %5 120 4054
;,ETB,t,az‘zawai 7-293Fh B £, aiza-
wei KA B 50, A TR B.t, aiza-
wai 7-20 1 5-T % EHEANMRIEHE
KEAL, AESREEERYRETA
e by 2L S

KRR RS R knd-mEE
EHSAEYRREERE, TR
1135 T pBl121.2 #pEER%, FHE
EAR T A HHBEA 25bp WEESF
B, T E B A0 U O SR R A
ANEEpEEAD; 5 5 NPT T £ A,
HIE R R, FHEERERT
B IMEREKCaMV 35S BT, B
RRSNE R 2 B b Rk 1, RS

B mrGUSiR&G2A; 1 Nos £

TFo FRLIFERNHEKEHT R, -/
BEERSGUS ZABE, —~HEREAE
Wi, £RBHHEMSITEARERE
(AR RBE R Z AT, B0 GUS ZFEB
Al ks, WA/NERR P IIBRAR
IERER RSN EEEHERER, BOEH
EYESAEFNRE TR, EABEAER
fREfp, BEHTX—&H,
AXEHRRET HERTERELB, L,
aizawai 7-29 3-F RERWWHFE T,
S-EEEEWEEPBII2L 2RA L,

CFATHLA (0RREBRE, NRRATE

EEE, HSATHEN. (DBELREN
BWRNAB & E, RE%iRHCaMV35SH
#HF . BEEEhEEs (2)HTCaMVs3S
BEF T A F LacZ FET, 3-HH
ZHETHA LacZ g3F, ERFES
BIFEs (HBERINMBERS-RERL
HABE, RoEEESERNEST,
BrEATTRE R T BRI BT, (8 2 EERAT
BaEk, WREWANEHDFEREER,
R — BT,

$ % X K
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Subcloning and Expression of 6—endotoxin Gene and lts
3’ End Deletion of Bacillus thuringiensis in Escherichia

coli and Agrobacterium tumefaciens

Guo Sandui  Chen Xuejuen Yang Hong Fan Yunlu

(Laboratory of Molecular Biology, Biotechnology Research Centre, Chinese
Academy of Agricultural Sciences, Beijing)

The 3-endotoxin gene from Bacillus thuringiensis subsp, afzaw&:’ 7-
29 and the 8-endotoxin gene with 3/ end deletion were subeloned into
pUCI19 plasmid, resulting recomhbinant plasmids pUCF33 and pUCKSs3,
respectively, After amplification of recombinant plasmids, pGYé1 and
pGYCK63 were constructed by the insertion of 3-endotoxin gene -and
its end deletion into plant vector pBI121,2, The DNA of recombinant
plasmids pGY61 and pGYCK63 were hybridized positively with a-32P-
labelled Kpn I DNA fragment of 3/ end deletion of 3-endotoxin gene,
The full length 3§-endotoxin gene and 3d-endotoxin gene with 3’ end
deletjon were expressed in both E . coli HBI101 and A4, tfuame facz'eﬁs
1.A4404, The cell extracts from transformants of E', coli HB101 and A4,
tumefaciens 1.A4404 are lethal 1o Pieris rapee larvae and Osirinia nubi-
lalis larvae,

Key words

8-endotoxin; éubcloning; recombinant; deletion; Bacillus thurin-

giensis
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Explanation.of Plate [

A, pUCFsa3iiHinc T 03k B
Agarose gel electrophoresis of Hind [ digested plUCF33 recombinant plasmid DNA.
lane 1: ADNA +HindE +EcoR T, lane 2: pUCF33+ Hincl .,

B. EHDNAmﬁHEﬁE&FERI
Agarose gel electrophoresis of plasmld DNA late 1—4, b: pUCi9 plaSm:d, lane s:

pUCF32 plasmid DNA

C. B4 B 55T 0 0 i v 5 10 :
Agarose gel electrophoresis of recombinant plasmid lane 1:ADNA + Hind X ,l1ane 2:pUCF33
plasmid, lane 3: pGYel plasmid, Inae 4: pUCKes plasmid, lame 5: pGYCKss
lagmid ‘

D. BpUCF:3d-ARRXER MK [ A BN HH, SERBREE RN BERY
Autoradiogram of corresponding blots, hybridized with o-32P-labelled Kpn T DNA,
fragment of d-endotoxin gene of pUCF33 plasmid
lane 1z ADNA +HindX, lane 2: pUCF23 plasmid, lane s, pGYe1 plasmid, lane 4!
pUCKe3 plasmid, laze 5: pGYCK63 plasmid

E. EHFERMYEER %A
Agarose gel clectrophoresis of recombinant plasmids DNA were digested by restri-
ction enzyme
lane 1: ADNA +HindH +EcoR ], lane 2: pUCKez+HincI, lane 3: pUCF33+
HincY, lane 4: pUCKss+Kpn], lane 5: pUCFSS-s-KpnI .

F, R BARBRLT OGBS E
Agarose gel electrophoresis of transformant eontaining recombinant plasmid DNA
lane 1: E. coli HB101(pGYCKs3 plasmid), lane 2: E.coli HB101(pGYe61 plasmid),
lane 3: A. tumefaciens LA4404(pGYCKse3 plasmid),lane 4: A.tumefaciens LA2404
(pGYet plasmid), lane 5: A, tumefaciens LA4404 '
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