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CREMSRAWHIELRT, LK 2
ChE#2REWHEWmER, ki 3

\rﬁ J’#‘z: S R R 7404 (Bacillus thuringiensis subsp, kenyae 7404) F1
EEET TR (Bacillus thuringiensis subsp, kurstaki HD-1) BIFEE, S8R
B 7 ST B BT 7404/00 - IN BB F T 4 47Md FNE—A TR Lo F8 ks
ERER L ENSan 3 AL SRR LR RS S ERNDNABF A B AL

AkbIIDNAFT By, H3X My B A BEF[pBR33 2/ Bam HIAr G FHF LK BT HB1o1,
WA R AL S A R Western blot4h iR S04, BB THE o-AS

B
RE

BIFEETE A ATE P RE B R ARG . DENEDSRYEE , AR s
WS S BT WA E R E L TKRIF A& P B wi T o~ MEFEENE
{LATHI2ATHASHHET B (Heliothis assulta) HHFEME,

ES 1

T AT (Bacillus thuringiensis),
RRIEHATHNEZRIAER, ERTE

BRI A —F R R EE, Ho-HE

Fo KBS HRETHECERERAERE
ENEREFREM H7T EETED
MALREER, HEERETRERNE
&, REREAENATEE AR LY
HEEHE-NERERERIT T REFE
REHETRE THRE e

a@ﬂﬁxﬁEWFim%ﬁam

HNEFWEEERLHE . 5EE

LRBET WSS RN TR ETE.
BRI MHD-1 (EHHD-1) #Fkk;

FRESENERTIEFMTL04 (HHT7404)
BT 5 iEf Hiade, EFXREEE

© P ERFRRE DI RTEATIR S HRIE

HEeTE, DNATE: 6-REE

EEHD-14H%, HRELHD-1514,
ARG WHD-1f17404 5147 B ki DNA
H LR T 0- N B 5 B AR R R IR 2k
BRI i B S EH TR T HE-
REREENDNAF B,

<

(= #8

. #Fb. FRErEERE IR

iixi?ms?éﬁlzﬂleﬁllﬁcﬂ

PRASEGYUTETOR. 3EA. AERES
FEARIME KB, BRpshFhEE b E
P2EHEBEUTFRGHER, PEHRAEXSEERASN
WA LR FEE—FHH,

AWRABFHBRHERE,
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£7 % 5%

HD-1 % B T A 740439 81 P B R0
ENVPIRTET AR i, H AR RRT404 8 3 R
R B,

2, AEARBEAT. BRI Y B R R
BEEEEER BRL PR RMH EL
Ay Staphylococcus® H A B Sigmaps
Shs Nal?s T Jy-*ip-ATP 35 Amersham
PR EALER HAE R A R E O A E
A 44l ko
3. HosAEEREA AR
B Eh BT L |

(=) A&
1, [k DNA (48 B s I AL 2

T

!
i
}

(1) HE&d B R DNA Y 2
AX, % Hd Kronstad 25 '° 132 B ORI 5
Bt iT. HATR 89 3O 3 N8 e ket
757

(2) o-NBREEFHHIFE: B
Applied Biosystems DNA SRV ERT
BT Hz SR 7 3 s Al HD-1-Di-
pelF kM S & HEcoRI FlvE L2541 1F
BRI ETE . 6% ERBRE-IRE
BB RS, A T4 2BEREEM
v-32p-ATPH#: Maniatis 2 7 ' 4} 2HEG H ik
BEATARIC.  MEARIEN B R AL S DNA
G F AR BT BN AR £

(3) BMEREAEE. FEREHER
HIDNAZE0,8% Agarosefffiy FHLkES
HA Kidd U* gy 0y B AT BRI IR A 058 3%
LETAM RS A LR P IR SR ER
H&.

2. BUIFBRSBERIE, f2oue

B B m e T E R DNA 5 0,15 847 8%
Sau3Al BB AEN AT CRE 15
min § 47 ¥4 B B S HER RS — 402
ﬁi%&*‘%“a‘%ﬁitﬂssoqw 2,15°CH.20h
IR ST H SRR B A Bl iy DNA

© P ERFERMEDIRAHTIRS HERD

FEr, 4r BB S #1oplfE 1% Aparose
W bk, E DNA FER KA, g
FEHERT 4 kb DNAFREITIE, L
TLEEMDNAF R T TE S il @it H
A g, RS DNAR E 50, 2us
/ul,

#PRpBR32247 Bam H T MyRREF 6k
e “5rpmig” (T M E s KER
BHB101&K =45 40 f i Alexander S 2 ) gy
Jj s 90, 6us BB EMEREOM
W DNAR B5 0,2us Bam H T EgR i
BinipBR 3227 T4 DNA EHEEEEAT,
4 CCHEERNE, #Alexanderdp(®
B R R BREBI0, ERFEE
PR b e (o, FEMIRR PR kg
Bl ek /MEDNAG AR # Lk,

3. HEEULZE., W9RELsiiE s
KN EAESBNEREIE FTEE R
LB FR b, FA—skil ke IR m e
BESEM b, 37°C B, #kI5iE Sou-

thern' 'O kA IR, HIAAET,

B E T 3xS8C P65 CHTE S M. T
ZAE42°CPE47 5 h (TR, 6X8SC,
0.05% ERE 47, 1xDenhardts i ,
0.5%SDS, 100ug/mldsfi £FFDNA) o
FAEFEAR°CHELT 20h (PR MSTREZ M
FBE, EHARESDS, JUH4E 1 x16°%cpm
Jmly , ERFEFE6X SSC, 0.06% HMkER -
Fh42°CPEMIR, 12 xB8SC, 0,1%SDS
BA2CEEFK, BERTESHTREER

4, HEFECHESAENEE Wes-
tern blot4y#7

(1) BRI RE AR IR
KA GTEREEEELE & % .
A50mlis E i 351 pBR322/HB101 S
0.3ml 7404 SEFEEFNBREGE 2 F
100ml PBS (137 mmol/l, NaCl, 2,7
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mamol/L KCl, 4,6mmol/L Na,HPO,,
t,5mmol/L KH,PO,) 1, #H4CHES
%, £28000romBELLEEUER o H—f
450ml 33 4¢3 25 pBR322/HB10148 Fajn
50m! 34 %% (0,05mol/L Tris-HCl pH
7.5 12, 5mgiE i) , 1B I E B 30min,
kb1 h, SR 3 R, 8000 rpm E.»
20min, W EEW. ¥ EAFF EEES&
EX33ml, BiIAPBS33ml, RSB 4°C
WE, £20000xg, 4CTHEL1L, KL
W, RIFT4°CER. ERIEERN
175 B L 100015,

(2) HERCBRENE, WE
BIRM R TITR, HEEBE BB
HERE -, 3TCEExREH, BRES R Erlich
HFUVRT RGN, HEHXHTEE
BRI R, SRR R R E R IE
BAES 1 %BSA, 120008 BN HEEH
BREEEPME (L&idpBR322/E coli
HB10UW i) WPBSH, ZiEsRy2h,
P ER MBI . A PBS BB 4 K
FE, ¥IEBRES 1 %BSA, 10°cpm/ml
MEk TEV Y VIRENERR AW
PBSH, EigIRY 2h, RFH PBS 3tA
W, EFIRITRAEE.

(3) Western blot 4347, FTTREREAY
BEARA#EE Thorne H112 77 E: i
% o EARE SDS-3R T M B i B L ok
# Laemmli' UV 3, BRALXYER
e -SDSELRIR . WIkES HTow-
bin YT iR, BEARBKFES
Z-probe i b . FEBE WIS 25 mmol/L
Tris, 192mmo}/L H%#, pH8.3, ¥
55, ¥Z-probepiii7E410% BSARIPBS
i, 4°CHRIREE. SHmER" IR
MEORAL G BEERMIS R
WP ETR I EHE T

5., WEHBEMNEYINE., BE%

© PEMZERHEMARMATIRKSHET htto

ARG ziiEs, FHGmERER
[ X pBR322/E coli IR Y, BT
WFRREITAMME . R 30mg FE PG
HARKEREINBALRE 0.5x0.5
X 0,1em®) , BRAEARRET H (He-
liothis assulta) 10 8%k T 500mg £k
MR, RSN, i (Leuca separta)
203, FHEERPBR322/HBLOIEEYE
M. MgEreh, iBRRAMERRETH
Ol SHEIREE S HK.

2R 5% %

(=) PEEFEERIBREKER
s
DoETHEE20E LM, FREEFM
FR&EWRBSREIAR, —K4#2—12
Mz, Ho-NHFRERRHE—IRIL
AKBRL L7, Bl Kronstad 45202
NHMRBR AR ENE 2 & F 8
HD-1} 740412 BXT FikiDNA, EJR I -A
JX R BURLEY B PR 3. IERTR, WA
HD-13# B DNAZE B K E 8 L2 D5
HWRERLERRNT (ERI-Ad2), ®
RAKRERE Kronstad 45 (87 pyE R
e BRI -A 3 257404 B J50RLHL bk &
i, BELFTEFRNS. 74045 HD-1 8
FTR AR, A R E7E4, 9MdFI30
Md&EHD- 17 B &35 T 7404 R 15— 4453
FE150Md EHHD -1 — & FrRr it 7404
RN BRENARHBESEE
BREFALERL-D, &£REXAHD-1M X
R A7TMA T 150Md#ES 5 2 ° p #7190 1 & B3R
HERBRE (ARI-DP 2, X5
Kronstad ' 11185 pg 25 BLM T, Kronstad &
HIEE SRR 4aTMA BRI &R RH (&
44MAFR4TMd) , MAXERRE—4
W W RER BT X B RS F BRI
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E ¥ ® 5 %

i sk&k 5 F sk, 740447 DNA AT
BRI (WTM) (EPRI-DH3),
REATLIMEO-HNHE EER a8 R H47
Mdiy BR300 . DNAR 45 pBR 322
3 (BRI -D 1) THE7EmikE
FRBREERY A HD-1 150Md K Bk
FHRWAEE (BRI -Df2) , X—=H
SR SR EEF RER . E
BRI-ART -D HRE-EE, BE KR
E R R BT R AN GSEARR R,

(=) BYABRNSBREE

ST Ho-NEEEE— B/ 4kb
EA U, ATRIAEENEEAL
H, Ff1HSau3A14 8357404 F1HD -1
Hr DNA 3477 #458iR. SRS
P EA TR 5 —40% RN BEAS BB D Ml
B ERI-C HELES Rk
BTE 1% Agarose 5 Lo HL kI, S
W BIKRBINGAT, 85, TRES
BB B A R R U . S H A B AT
4 kb {45, STEIEEK DNA (&
BRI-C HEE158) .

MRS EECE M KT 4kbIyDNA
B3 155 57 3R s i pBR 322 BamH 1
BRI, 7ET4 DNAFGEMERT
Wi, SERLRBITEEBIOURS
.néﬂélﬂ@o MAI5000/Amp® fEHD-1 8-

FEEEERE $E T T 1750 A W
FERBIGTE: M 6000 4 Amp* i
7404 d-PNFH FBE e sh b E T 1750
ARIIRE R B, SRR B b
FERATH A T, R e¥B 4 PO IR 5L
BB K T 4kbig SMEDNATE B
k.

(2) HERAERE

FA*EP FRIDEYO- N B R N I
FEERHERRFTHEEREX. B
JR1-E BxR7404 >-HNEFEREETENEE

© PERF RN

A AT M BN, BRALENRER
ZHERTRERERNEE, XTREHT
WHE SN R ERE ARS8 43
F&ﬁ?%%ﬁ&)mmim&%ﬁﬁﬁ
HERZEERLENE £ %, HD-1 Ri
DNA FrEsy e th g RHA T NE % K
R EER (ERRFIH . B bk

22 5 17500 3 PO BR 2 Bty 7404 T [
e T 138 e ks pE , 175001
HE R HD-1 ﬁ%rhﬁtm’m/b#&
MR,

(O HERMNBHEEHEER
Western blot 4+4f

EBEHRED, FRGTESFFRT104
BEERNINEREES KBFEHB101
B pBR3220% HB101 B M1k 2k B
W, XERRAHIEN T ER BB R
Yo 2 RS 51k R VT 88 2 B T F SR I
ZHRMBR AT SR ERE KRBT ERER
Fi%. F pBR322/E, coli HB10! 411ER
HAMFAEBIRWE G STI4RREER
i 7 TR B AR B i 5 R i ok BB FE 8 B
&, MERERXREGRERE (B2
RI-FHG) .

Eig I -F 2 7404 BEEBHmEM
VST FRIE R B R AN LB 2 pE T
PATH E IR ST S MR 25 5, NS
WA MR R 7404 -NEREEE
MErb e T T4 R R B T, R
MHD-150He fhsk T 20 A %,98 7 iz B 2k
T, NS EEEREE FEEETREY
EHEBRARTEREN To-HNE SR ET
BN REPREAKERES, BTRER
FENEENMARE RS, BER
BRPERE VRO .. 740455 E B ik
FEHD-1 RER RN EERETA
ERN, REXFEBENSEEEHLE
R REE,
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BRI -B RAERNHERE 45 %
MERI TR DNA HIRER, H'Eh&ErmE
FLEER TR R AR A B T RS R,
A REMHERERE AT ki
i DNA fE A, Brlx ek R rptss
FRNG-AZRERAREIHFERBEHE
KAk R A 3234

BT HEE ABEAERERERE-NE
REANHENRESTHE. ST REREK
TR EEE1T T SDS- IR B BR
Hpk Kk Western blot 234, HIkKEEHD
WRERA, WREHXKER EER
WEAMBNEEARAE, HEH-RF
EEFERBFEPREERH. BER
R B A LBk $6 7% B Z-probe L
&, ST RENE. EREAETEN
HERMBH SRR EPERERSER
BB SR TS IR M #E Western blot [2]32
FREREROGERNY, EOTERS

7404 FHEER (130k) , X4 EER
HD-1 HEEEFE R THI2 51 THR B
7404% FEHZEE T TKI9M TK102, &
R1-6RERX 4T REANK Western
blot G BB HEF. HERFTN, 740485
— P RETKISNFEERBEBRITMHE
FEEEZEE LEE, TKs fl TK107 %
LB/, TK89 TK102 1 THI12 TH48 48
EHBMETEY, THRWEEREE
~EWBE, FFHELY 65kd B, X
LM FRIRE] o-WHEEOHAE 130Kd £
o, B 74045 HD-1 HEFHHTFE—
Bo RTHXIrARRESRRENM R
BRI LI, SETEER A —F (6
uh , EEEHEEENEE, KRRk
TEFE AT ER AR o

(B) RHEABENEDME

MEEL, HRAEPNENER &
1, B1) £, THi2, TH48 B4 =

B Haelitios o-pydegeE e TR ¥ i 2420
Fig ,1 Toxicity assay of elone TKsg carrying g-endotoxin gene of B, thurimiensis 7404
A, mat#pBRazz/E. coli HBrorlimsl R M ERBME L
B, A#AnEETKo MY A e RN AT s (EATEESHEE g RR)

a

Larvae of J,gssultq fed with diet containing lysate preparation of pBR3z22/E,cofi HB10:

B, Larvar of H gssulte fed with diet containing lysale preparation of clore THKag
(plctures were taken after 4sh feeding op the diet

© HERERHBEVHARAATRSHER htto:
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1#; x}cgﬁ?&:@?ﬁzﬁ_ JEED IR BRI T HHRRATWRER
o MBS , TK8Y 4773k My E Yy xf I

THiz THis Tes pBRaz/HBiot 4 pBR32o/HB101 BMEHE MEEEIL/3,
preve Ji; T T TK89 MR RAnH BT RIER
B ta CGREEE  BESHERKR, SKE
P VT SR ERVRTAERERY , A B R
L erita . WEHEIT, TERFIFENSEEF
T e REREEE - ; HSEENFZSHENRREEFEM

Strongly toxig to the insects lested Y.
?of—iﬁ?& ihe insects tegted’ 2 't%%ﬁﬂﬂ HD-1 %?:404% ﬁﬁ B ‘
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_C=L0'NIN.G AND EXPRESSION OF o6-ENDOTOXIN GENE
OF BACILLUS THURINGIENSIS IN E COLI

Tian Yingchuan' Cai Faxing' Wang Ying® Zhang Binxian®
Sha Chayun® Chen Shouyi® Mang Kegiang!'
(Institute of Microbiology, Academia Sinica,Beijing)?

(Institute of Zoology, Academia Sinica, Beijing)?
{Institute of Biophysics, Academia Sinica, Beijing)?

Fragments larger than 4 kb from Sau 3A] partial digested plasmid DNA
of Bacillus thuringiensis subsp, kenyae 7404 as well as subsp, kurstaki HD
-1 were cloned respectively into the BamH T site of pBR 322 ., Based 6n the
results of in situ colony hybridization, radicimmune screening and Western
blot analyeis,four transformants containing the corresponding d-endotoxin gene
and producing proteins reacted with crystal protein antibody were selected ,
Upen biclogical toxicity test, out ¢f three transformants tested, the lysate of
one transfoi'me'iﬁt TKg89 carrying §-endotoxin gene of B, T, 7404 and two trans-
formants TH12 and TH48 ca.rrying d-endotoxin gene of HD-1 were toxic to
caterpillars of tobacco budworm (Heliothis assulta) , This is the first time to
‘have .cloed' the b—é‘ndotoxin gene of BT, subsp, kenyae different in serotype
with the well studied subsp, kurstaki,

Key words

Bacillus thuringiensis; DNA cloning; d-endotoxin

B %W

Explanation of plate

A, AR T BRI RO RS B A AR R DNAE 0, 8% Agaroseyt B i B itk i
Gel electrophoresis of CsCl gradient purified Bacillus thuringiensis plasmid DNA on 0,8% Aga-
rose gel
Lane 1, pBR32z
Lape 2, Plesmids from B,T, stbsp, kurstaki HD-1
Lane 3, Plasmids from B, T, subsp, kenyae 7404
The numbers on the left indicate the sizes in Mdal of B,7, HD-1 plasmids, The white dois on
~ the right of lane 2 and 3 indicale the plasmids hybridized with probe in D
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B, wmans o Bl n0Renaitd. gnraasgazmaey «TK” &7, w#HD-1 2%/

EE KRR “TH? 337

Gel electrophorésis of some recombinant plasmids from colonies with positive reaction in radjcim-
mune screening, “THK* designstes the clones of g-endotoxin gene of B, T, subsp,kenvae 7404,
«TH» designates the clones of d-endoloxin gene of B, T, subsp, kurstaki HD-1

lanes 1—s5, clones TKg4, TKi02, TK7s, TKs3, TKs?

Lanes g—1z2, clones THgo, THy4g, THaa, THay, THas, THag and THze

Lapes 13 and 14, pPSST3425, a plasmid of 10,5 Kb in size and pBR3z22 respectively used as MW
markets

Lanes 15— 8, clones THig, THis, THia, THiz

Lanes 19—23, clones THa, TKygs, TKi1s, THga, TKgg

C, muESENES LY ENEET104DNAZS Sy (A IBRERBERBEHERER
Gel electrophoresis of DNA fragments of Ssusdi partial digested B, T subsp, kenyae 7404 plasmid
DNA in different fractions of sucrose gradient
Lane 1, A-Hind § marker,
Lane 3, Plasmid DNA from B, T, subsp, 7404
Lane 3, The same plasmid ¢s in lane 2, but pertizlly digested eith SaugAg
Lanes 4—14. DNA fragments in different fractions of sucrose gredient
Lane 15, DNA fragments from pooled fractions containing fragments large than 4 kb

D, AFTWEREETREMEEOEA, #B1—sHAF 1—3
In situ hybridizalion of agarose gel from A as described in Materials and Methods
Samples in lane 1,2 and 3 were the same with thet in A, The numbers on the right indicate the
size of pIasuiids hyhridized with 37p-labelled p-endoloxin gene prohe

E, sk eBMaER bl nEEEs PREn- i AR RERRF ABERN
In situ colony hybridization, Colonies on nitrocellulose membrane were hybridized with 32p-label-
led probe and autoradiographed

F, @B aemE midB el
In situ colony radioimmune-assay, Colonles hybridized with
3zp-probe in E were incubated with antisera against p-endoloxin of B, T, 7404 and 225l-protein
A and autoradiographed

G, HESTHO-AEREEAEE K Western blot4 i
Western blot analysis of proteins produced in d-endotoxin geme clones
1—9=.1ysate of clone THiz, TH4s, TKap, TK118, TKi02, TK107, TKgs, pBRs2z/HBior and
d3-endotoxin of B, T, 7404

The sumbers on the right indicate the sizes of protein molecular weight of p-endotoxin
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Tian Yingchuan et al,, Cloning and expression of a-endotoxin gene Platel

of Bacillus thursingiensis in E_coli
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