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HEEHENANEIERBRRGEES SR ERD
AL 7E A B 8 4k 18 i (%1%

F X R

(FEHERBIIREARF, R

AR T H =L B (Bacillus thuringiensis) 7 AR 19 MELEFEBRERETERE (spta™) f1
TER (7ot SRR RAER, L T RESH Be R AR SRR, 778
BB RN. RERKEAKRCREENIRE, B thuringicnsc var. kurseaki HD-191 B
BETTHE G 42 fl 50Mdal, B. thuringiensis var. aszasai HD-282 BHFE Y 47Mdal, B. thuringiensis
var, israelensis 1PS-82 E¥EY s7Mdal QFERL, T B- thuringiensis var. wwhancasis 140 TR
MR EE MR SR P dadkh, HD-191 REE&EOSRERMNRN RSN

Egr R AR TRAKESH HD-1 7S & Wi & 2,

B. thuringiensis var. israelensis

1PS-82 B¥KFN B. thuringiensic var. karstoki LRE{KEDK HD-1 ZABEEZEASEERA
R SR RERT IR R TR E R T HEENER.

e 4 BRHEE M

BE LT B (Bacillus tharingiensis) B
kAt ZHBHABENINEAESR
RFERBREO R, RfmMERERGGHH
IFERMBY. B 1979 LK, CESE
LB AR EMS, FESHERRERE
MERKELSRERM TR L9,
EREATHREFRZSHREER Z R RiZ
BECHARZRETREES SRER
kRO E T, B ST RE, KEE
HFHEMNSEREBROD S RERND EHEEIFS 5
RSB I Escherichia coli 1 Bacillus subtilis
IR ERE S, AXENET
ST HEE R HR, HARE
HREBEEEDERTENRN, TR
H &R G EFRA R Bk ERA ST
FHo

i

(=) H#
LRSS PR 7 TR 19 18
BB RN TRy (Bacillus thuringiensis var,

wuhanensis) 140, HD-573 Fr 140-A; L4 ITE
A5 Fh (B. thuringiensis var. rhuringiensis) HD-2;
EEMRIE TR (B. thuringiensis var. karstaki)
HD-191, HD-1 (LEKNEHE sptor); ipFT
B R (B, thuringiensis var. galleriae) 8-25;%%
EHFFEEE Fh (B, thuringiensis var. dendrolimus)
HD-35; &% 7 §F B dF #§ (B. thuringiensis var.
afzawai) HD-282 HD-282-M (sptar™) HD-137
(spmert), HD-11; LU FIFFERA B (B. haringi-
ensis var. israclensis) IPS-82, HD-500, HD-563,
HD-567 RHTHEKBARZED & BD-653, HD-
654, HD-§55, HD-658, HD-659, L I BitRix
140 B ETERFE K USRI TN, 1P5-82 §
H Dr. De Ba:jac, 8-23 E%E 9QTS-8-25 i
e BT Tok®FchaElifst, HE Bk H
Dr. Dulmage,

2.4 KA EHEER 42000 Bafl/mg, O
A§ 5.4 Bafir/mg, RNaseA8S Kunitz Bfiy/mg, IR
ez (UL LB & Siema P 5 o pkai IR
(BRL 7= ) ; e P 146 Bk ik B ER OB PN R G ik (BDH

AXFI985&E 4 F5 BIgH,
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FoRL) s HR B 1500 (ERB Pharmacia PARL); 4
LB (Difco P=50) ;B FRERAE (Oxied [*Fh)0

(=) H&

1RER S BT IR E RS e & B
$HEE TR T4 L BRIEER L, T 307 B3
#9140, AT HERENEKIEHRT PWE
HikEERE (BAK 5%, B&E 0.1%, Nadl
0.5%, pH7.5) f1, R HHRHRRG, HEEF
TEXRBEER £ 4270 72 /A, REHRT
PWYE pifkiEzedch, 30C R EERRE
fMRE.

2 kR HIEBRXEAKN, BAER
Sharpe %5'*3 J7 3 LAJCHARC RS M PR IR PR 20040 5F
T, SWREANMS _EREED BT HEPEK
B Rk, £ 30—70% BRAMBETRES
a4 BARIMRRET 4 T BRI R RIS
35 99.990-—99.999% [h Rk, &R TEN,
Di 45—87% HUTEREAESREEE 2.0 K
(Beckman L5-50B # i 8% Hl, SW-28 ¥ 3,
80,000z 2.0 14—15 /D > BIFTH 60—659 Y
B BE vkt PR L A B R o

3. [k DNA & . M Eckharde ghfiel
HAT B R MK GOC T T ERBARR A0 IR
TE TR L3R 14—1s /) —1 (#9589l 10°
A EERT o.7ml SR EEEEND TES & (30
mM Trs, SmM EDTA, 20% ) & 2mg/{ml {5
PEERYTERE, pHE. ) W EEBE R, BHIES
HT 30c BH 30 o (MEEZPRRHTH
B A A MRS, EERMA 0.1
m! RNA B A (10pg/ml) f1 0.1ml Smg/ml Ky
EOBBK. LR IRAN AT TES Zahil
P, REEEENEESDRDA 0am! 10% &Y
SDS , {R FIHE M 4 HUS BN 3—5 L 258
 30°C THRIELY 30 53 P. TG, IKET RC-5B
AU 5834 Bk | 4°C TLL 40,0008
B 15 e, ZERE EEHERERNEE DNA
iR

4 MR R bR KERK B Jarret'n
Brik, & Heeop) RR DNA AL THGTLA, I
Pe B IKEE i 0.65% , AT TBE Mk (89
mM Tris, 2, 5mM EDTA, 39mM FREE, pHS, 4),
BERENR /N 20 X 20 X 0.3cm, §L UBE JyELik

IEME , TE 12—20mA B 5h 18—20 /IEF o K I
PepEst Rk EERURERS T RAE. 2H
H, Bk UL SOk Eckharddlt®) ¥ f5 4B S0pl
B DNA B R AVERTFLH 8RS 15 x 15 X
0.2cm, 0,59 MIRIEHEEE T TBE i dil&
EElE, TBE Znhy D Grpigi,Ll 3—4ma jk
1.5/, 8—10mA 2 R, 25mA 2—3 /)
W EEEEERRE ST 'R A RESM
FHRRELERN TR A, A TR EREERE
[ LBk, B Ao/ 10 % 10 x 0.1cm,45HR 8p1
FRki DNA BESLZE AR TLA, SmA 3k E) 40 4
fi,13mA k) 2 /0N, LiRE B REHEREA
TBE EMHER) 0.5pg/ml WIRL L RRE, 5K
BEEREERE 25ton BULHMT THE SR,

S.EAREEE SR Bk hR AR
SBRTERSENREREORSKREDY, BH
Laemmli 31557, LEBRIEEN 3.0%, T
B 10% 8RR D 14.5 ¥ 14.5 % 0.15cm; I
SIS EAE:  50mM Tris-HCl (pH7.5), 1%
SDS, 25mM T AR, 2mM B{LAEEIRERH
$& (PMSF), 1mM EDTA, 10% H#h, 0.0025%
Ry, mipk 2B Trs 0,6%, H 88
2.88%;: SDS 0.1% (W/V), T 20—40mA jkg)
3.5 NS BRI TES 0.19% BRI MR-
BEEE-7K (5:1:5) IRumrhets, EOH-FHR-K

(10:7.5:82.5) IR RHRA,

6. 554 R0S: Ul B. thuringiensis var. Rurstaki
Bk ik HD-191 Xk, HD-1 (pter™) Bl
FEARBH.EEEBH HD-1 (spter™) {4
$EA (100pg/ml JEIRE) UL K. T HMRE
SrRlEES D (BHL) R BRI E.RERE
T BHIEREDEE, RREEYHR LD
kT4 100pe/ ml EBEWERFIRER L
B4R, 30°C THESFED 48 N LRAREHER
METE N LN — S EENEK, HEe
T BR S k FOZE 1810 8 B3, B4 AL £, S AT ROk
23Bich, g
82 B Bk F0 B. thuringiensis var. karstaki HD-1
(spter™) EEBEZ RIS SRR, HHEEAN Lo

7 TRRLTERR: B E&E R ERK, U

B. thuringiensis var. wuhanensis (] 140 BHEE A Hf

LB RO EETRE R AR SiREFE:

B. thuringfenses var, israelensis IPS—

WA RTINS
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BRI RERT EFRRIE LR L, 12270372/
W; SDS &b . M 0.0029% #1 0.01% SDS F
PWYE HiRIEIFER, %%ﬁﬁﬁﬁﬁ#ﬁﬂ%&
MTERBIRERL, 2Lk ExRRE, 2R
Gonzalez*) %L R, HWhRKHHFERNEREE
HTHH, HHEFTFHRNRNEER—ETE
B, MEHREMFRERER,. RRMKEH TS
REEHRHSFH R AR,

2 F

(=) RNBEESH
KB R i L kO B R (B 1, 2)

B 1 7 BRSSO ERNGKT )

Fig. 1 Plasmid patterns of seven strains of Bacillus
thuringiensis by agarosc gel electrophoresis
(horizontal electrophoresis)

1, 140(Beucillus thuringiensis var., wuhanensis);

. 8-25 (B. thuringiensis var. galleriae);

. HD-1 (sptcr);

. HD-191 (B. thuringicnsis var, kurstaki);

. HD-282;

. HD-282-M(sp*er™);

« HD-11 (B. thuringiensis var. aizawai);

HD-2 (B. thuringiensis var. thuringiensis),

plasmid standard

C5: Chromosome DNA; oc: Open circular plasmid

BAL AR R L Mdal 29 B4R DNA
B TR

The molecular weight of plasmids in Mdal
were indicated on the right of the figure

e - NV R S LR N )

12 3 4 i0 11 HD-2

5 6 9 89

2 FESHHE I MEHROREERGKESEK)
Fig, 2 Plasmid patterns of eleven strains of
Bacillus thuringiensis by agarose gel
electrophoresis  (horizontal electro-
phoresis)
1. 140; 2, HD-573;
3. 140-A (B. shuringiensis var, wuhanensis);
4. 8-25 (B, thuringiensis var. galleriae);
3. HD-1 (sp*er™);
6. HD-191 (B. thuringiensis var, kursiakiy;
7. HD-282;
8, HD-282-M(spter™);
9. HD-137(sp~crt);
10. HD-11 (B. thuringiensis var. aizawai);
11. HD-35 (B, thuringiensis var. dendrolimus);
HD-2 (B. thuringiensis var, thuringiensis),
plasmid standard;

CS: Chraomosome DNA; oc: Open circular plasmid
EHAMTRL Mdal XA MR DNA 4 TR
The molecular weight of plasmids in Mdal
were indicated on the right of the figure

#FH, RESHENRRERER SR
A M N ENCE LAl = R 3 NG
kN, EFRARBARR, hi&sET
BIFR PR i 4 FRFRL(fr T & DNA
BORIH A BRI BRI E , TR 84 T
BRN(GCTRER DNA BEHUTOM
S EBMBRT, QRS FRIFERARE
REEEBHEREE, HD-282 (B 1-5)
HEE 8 KERW, 140(E 1-1D{LE 3 #

© PERFERHEWH KNI SHET http://journals. im ac. cn



146 wm o= B % B

26 %

8 9 10 11

HD-2

B3 FEedFd U MEENRREGER(EEBNE)

Fig, 3 Plasmid patterns of cleven strains of Bacillus thuringiensis by agarose gel

electrophoresis {vertical electrophoresis)

1. 140; 2. HD-573; 3, 140-A (B. thuringiensis var. wuhanensis); 4. 8-25
(B. thuringicnsis var. gableriae); 5. HD-1(sp*cr~); 6. HD-191 (B. thur-
ingiensis var. Kurstaki); 7. HD-282; 8. HD-282-M(sp*er™); 9. HD-137;
10. BD-11 (B. tharingiensis var, wizawai); 11. HD=35 (B. thuringiensis

var, dendrolimus);

HD-2 (B, thuringiensis var, thuringiensis), plasmid standard;
CS: Chromesomz DNA; oc: Open circular plasmid
EHDHERDY Mdal AREHEKN DNA 4 T8

The molecular weight of plasmids in Mdal were indicated on the right of

the figure

kL, HD-35 (B 2-11) B 1 ReTfEA®
S FRERW, RILVERES TERA
#, HD-282 (B 1-5) 1 HD-11 (& 1-
7)EIE B. thuringiensis var, aizawai ,{HH
e/ DX TR RR 1 FER 2 MRS TR
WRkK . AEREHR B. t.imringiemis var.
wuhanensis RUERED, 140 f1 HD-573 (B
2-1.52) RAEFEBRAERE, M 140-A N
£ 1445 10 Mdal YJRALT . ERERDN
B B. thuringiensis var. kurstaki BT S
Bedtk HD-1 (spter) (B 1-3) %I

HD-191 (B 1-4), “EREMRS FRE R
HEEARE, ME &S FREANNERGR
[/, HD-1 (spfer™) BRDIRFEREENS
TBEYY 47 Mdal 1 50 Mdal BB R FE A
BDUFFEZE MR 140 J2 140-A T IRATES
TR 8-25 WK ARMERE (B 1 &E
2)o B. thuwringiensis var. aizawai G970 51K
e #k HD-282-M (spter™) (B 1-6)3k{R
TE £tk HD-282 (& 1-5), BIIRIERA
ERIMERE, XTELE-THEEER
HERRE. BEBREE OB ESKF

© RERZRMEMHEMETIEAHRIEL http://journals. im ac. cn



2 1 TEH FESHEMRRRNRRSKESSRERNFEREFFRBKANEE 147

HNEABEAARERENT &S T &
(> 30 Mdal) HOBRL b, R B IR Bk
Bees vk O DNA BRI THa5E RS
KREBEOEXEFENFTERNEEER Lo

= E B R bk s R (1 3) B
HIANFESHEEENSS TERNA
WAERE %R B.thuringiensis var, kurstaki
FOEF ek HID-191 #pEATARZE 22 #E
HD-1 (spter™) £ 3 &4 F 8B4 37,
42 . 50Mdal g9t DNA #(H 35 5
6)o BRI S0Mdal R 5 B. thuring-
iensis var. kurstaki HD-73 BIRETEER B
W 44Mdal BN 5 HD-263 B9 &E
AR BEAL R, HD-191 §Y 37, 42
% 50 Mdal 3 MRERFNED 1 HE5ER

kB e B. thuringiensis var., aizawai

iy HD-282 (& 3-7) B H LR K ZEER
HD-282-M (sp*er™) (B 3-8)/ T4 T8
2 54 F1 50 Mdal IR, HET 1
£y 47Mdal BYFRBLAF , Mt TR =T HE AR 2
% HD-282 fURAEEBRHITE . B. thu-
ringifmis var. wuhanensis ¥ 3 R (B

3-1—3) ELFEETRERED TER
¥ DNA #HRIET.

B. thuringiensis var. israelensis E?EHE
IP$-82, HD-500, HD-563 & HD-567 (B
4-1—4) MEFEBRETEE™ Rk
jjﬁ{jaf‘ﬁﬁﬁﬁ HD-653, HD-654, HD-
655, HD-658 J HD-659 (B 4-5—9) Hy
FRERS RN, FAERERSERSF ST
K 54 Mdal OBy FIRAL, A&
iz Atk ER Sk 2 57 Mdal RO (B 4-6
57), S 43 57 F1 54 Mdal AR (B
4-6 59), HD-658 (& 4-8) EBHBER
AEBESER, S#—FEEIEH, &
HRIERFATE GENRRBEEEN
BB haERKM: (1) B. thuringi-
ensis var. israelensis HHLIREREE B

9 HD-2

& e S U Mg Al 6 T 0 8

B 4 B. thuringicnsis vart, israetensis A
BREG G EARRE R ORKER
Fig. 4 Plasmid patterns of wild strains and
spontaneous acrystalliferous mutants
of B. thuringiensis var israclensis by
agarose gel electrophoresis (vertical
electrophoresis)
¢k Wild strains: 1. IPS-825 2. HD~
500; 3. HD-563; 4. HD-567;
FEREEMKETH: Spontaneous acrystal-
liferous mutants: 5, HD-633; 6. HD-
654; 7. HD-655; 8. HD-658; 9. HD-
659; HD-2, Plasmid standard; CS:
Chromosome DNA; oc: Open circular
plasmid
EABREETR, Mdal AR A RN
DNA & T8
The molecular weight of -plasmids in
Mdal were indicated on the right of the
figure

R 57Mdal BYFTRIH K5 (2) HZEFREY &
AEBEHRERFENREEEARNLTA
RUERS

(=) RRfEEs

LELL B. thuringiensis var. kurstaki ¥y
B A #F HD-191 24 fitfk , 2L HD-1(sp*er™,
REBE ) AZENEARRT.RKF
THEBRMI - REO®RLT, BRAHE
B 31.2% (H 90 M RERE PR 29 M
WEE) R kER (F 5) &H,
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2% %

(oc)

B 5 B. thuringiensis var. kurstaki HD-1 (sp¥er™), HD- 191 BHE#bFrRA AR RER

Fig., 5 Plasmid patterns of HD-1(sptcr=), HD-191 (B. thuringiensis var, kur"ak:) and
their transformants by agarose gel electrophoresis

1. HD-1 (sp*cr™), Zfk Recipient; 2, HD-191,{t{& Donor; 3—10, #{kF Tran-

sformants; HD-2,

BB T4 Plasmid standard

BEAEHKER AR Mdal RN DNA T8
The molecular weight of plasmids in Mdal were indicated on the right ot the

figure

HD-191 # 50 Mdal 0% ERNERAZ
B HD-1 (spter™) o ERL B. thuri-
ngiensis var. israclensis By 1PS-82 G4k,
PA HD-1 (sp*er™) AZREYHRALIL & K
#®rh, R BRI

(=) REERRR

DA B. thuringiensis var. wuhanensis 140
BT TR IR R, iR SDS
42°C TEFRERKBAPT BEHIRER.
SRIEE. BRERTRERFHEENE
B s (B 6)o

W 7w
FE ST B A R I AE R 2

] LR — 2 M ROCR R Bk 18 7R A 32
F,MEMNEHAREMAVRPEN . R

mEAEARNERACTESTE (&
30 Mdal) AL, B, EFFFZEFT
T R R TR T R R E R T e AL
i, BERMZERSS TRENARNR
Flo Hohh, AT MR, KA £ K
MHEEETEHOTRERERELE
HLENESBREMAERNER,

Rl —2E P R BF A bk LR R AR R
Wz, AR B TR, BiiR SR REK
EAARERGTE U REMELITE
MG E RG> RERED; MARZE
bz fal B % e P WA RARE AT (BRE T
fERFER R EEMERAREK). X—F
L&A, MBERFRERFNFREEER
AU KA , KRB R R RIT, B IEH
MR, XBRBEULEATERS
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L

B 6 sDS FFBEMEHR(2C) LBHE

140 g

(B. thuringiensis var, wuhanensis) Faik

HS Rk SDS-T BRI IR kAR

Fig. 6§ SDS-PAGE patterns of polypeptides of
crystals from 140 (B. thringiensis var,
wuhanensis) treated by SDS and growth
under high temperature (429G)

1,5.&_|:ﬂ§i]‘ﬂ“j 140 Bk 2.3,4. 0.019% SDS 4t
S 140 Wik 6,7,8. BRI 140 Bik; 9.2
Eﬁﬁ&:“l‘.ﬁ?: *m;‘%%%ﬂ (M. W.66,000),
BREES (M. W. 45,0000, HMmE-3-HERIH
(M. W, 36,000)

1,5, Original crystals; 2,3 and 4. Crystals of
strain 140 after treatment by 0.019% SDS ia nutri-
ent broth for 20 h; 6,7 and & Crystals of strain
140 after growth under 42°C in nutrient agar for
72 h; 9. Protein standards (from top to battom):
albumin bovine (M. W. 66,000), ovalbumin (M.
W. 45,000), glyceraldehyde-3-phosphate dehydro-
genase (M, W. 36,000)

HESHERLTE —ERE.

FR S HESTEB RN R
HEHAR G E B. thuringiensis var, wuha-
nensis 140 BEKRE LT BLRIRRIRE 1, &
RZBEMRAEEARERTTRAERN

L, MmEGEK DNA 1, AZERAS
Kronstad &5 #4% S HE%T R, (A 1R B —
mERAEREEERN 732 MEENR
EcoRI-F Ji Beff 7 S5 HOWRMR 16 o
ZuFVE B L & %, T B. thuringiensis var.

‘wuhanensis gygvéafk DNA K—4FEA

5.2 Mdalﬁ’g;hﬁﬁ'[_o

& £ X MW
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THE PLASMIDS CARRING CRYSTAL PROTEIN GENE
OF BACILLUS THURINGIENSIS AND THEIR
TRANSFER BETWEEN VARIOUS STRAINS

Li Rongsen
(Wuhan Institute of Virology, Academia Sinica, Wyhan)

The patterns of plasmids from 19
strains of Bacillus thuringiensis represen-
ting 7 subspecies were investigated by ag-
arose gel electrophoresis. It was shown
that the composition of plasmids of Ba-
cilius thuringiensis was not only subspe-
cies-specific but also strain-specifie. The
size of the plasmids associated with forma-
tion of the erystal protein was 42 and 50
Mdal in HD-191 (B. thuringiensis var
kurstaki), 47 Mdal in HD-282 (B. thurin-
giensis var. gizawat), and 57 Mdal in IPS.
82 (B. thuringiensts var. israelensis). The
erystal protein gene of strain 140 (B,
thuringiensis var. wuhanensis) wag wost
possibly not loeated in plasmid, but in

chromosomal DNA., The plasmid carring
the crystal protein gene of the HD-191
was transfered into the mutant HD-1 (sp*+
er”) in high frequency and the gene en-
coding for crystal protein was expressed
in the cells of HD-1. Tt was failed to
transfer the plasmid associated with erys-
tal protein gene into cells of the IPS-82
from HD-1 (sp* er™), suggesting some in-
compatibility of the plasmid between them.

Keyv words

Plasmid; Conjugation; Crystal
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