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W OE.FRMN 2TE 44T H CHEEFR I H 0.05%SDS 4 M =& F HTH YBT-
1463, i3 T —AFINERBH B R T2 HBRAICH B (Cry YA, A 4 # Cry 328K
MR ERE R S A AR R B E T TR, ARBEFEM QT HR ML
Cry SRS, THRE 44°C, )\ Cry” FAEHBI N AR HE - S HERORTH BE5 TR
T A6C RIE 32 A kR BMBL70, 7 A] 0.05% 19 SDS #4743, R THRIER] 1 BRI R
A # BMBL71. F pHT3101.pBMB1736.pBTL-1 #1 pHV1249 % 4 Fh4MRRELETT M98 1L 22
BRERH ARV BLAERNANESEARENBRELESHEZEEN Gy RERRAH
MR H Z AER —EHHEESE, Cy FERNBELAREET T HREK K+
BMB171 % L3R 3 B 53k 107 4L F/ug DNA, HFF R AMSINERES B EXELE THE
Cry A EE ZBE# YBT-1463,

XRE. F e FHNTE, Cry 58 8k, TR, 1L

R4S #S.0939.11 TEERIAT:A RS 0001-6209(2000)01-0085-90

F 7= & F R B (Bacillus thuringiensis ) 228 & B ¥RAE B 7278 B ZF H0 i) IR A, o] RATEE RY
— P A B SR E T (ICPs) 2R i B M d 4T . AR #Y 1ICPs B #E X 883 H (Lepi-
doptera) . B89 B (Coleoptera) FIAUE H (Diptera) ¥ 8 MHMW E MR F LG NARER
FHAED XBICPs B RISER (B oy RFDHEEEMEZEN —SEKRKCGAE S TR
F askb R BB, BT REWMEED S EFRTEA PN L RR, 2R oy &
HeyEN SN SIRE, U EmRZERENE AR o ARG FHRTEN RETE
HE APEEIESFEARIHEEANER, —RTFEHRGAERESE 2 £ 16 1
B Z;Fo/h M 2. 1kb B 270kbM ], XSS, R ER S RER, BRAIREN. Sz
SHAF B RN SR EE RS A RRES 8RR RN S0, B HZER R
() 7 3 SR TS B Bk v o ARG . BTGB R KA 42C 44 CTH 46 C HEFITFE G R
BRI R E SRR YBRT — 1463 B0, 358 T — £ 41 0 R &k B )RR 4 AR 4 8k
SE2 TR AY AR, N PR A RS FEHAT TR

1 A
1.1 BEEFFEE
I 3K B S AR A R LR 1,

EHEAT.E M1965— ), B, #MAEEARAFFREREMEMHEEARET, BL, MFERLAFTHHT
e B 3 . 1998-04-07, #E B ¥- 1998-07-27
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Table 1  Strains and plasmids

Strains or plasmids Characteristics Sources

Bacillus thuringiensis

YBT-1463 subsp. kurstaki, Hy,..is ahighly toxic wild strain to Lepidoptera Screened by our lab.
From Dr. de Barjac in

HD-2 subsp. thuringiensis, H,is indicator bacteria of MW marker plasmid
Pastear Institute France
BMB151 Crymutant source of YBT-1463 This work
BMB155 Crymutant source of YBT-1463 This work
BMB160 Crymutant source of YBT-1463 This work
BMB168 Crymutant source of BMB154 This work
BMBL70 Crymutant source of BMB160 This work
BMB171 Source of BMB170 no any resident plasmid This work
Plasmids .
pHT3101 Ap'Erm", shutile vector, 6. 6kb Lereclus!®!
pBMB1736 Ap'Erm’, carry cry 1 Ac gene, 13kb Constructed by our lab.
pBTL-1 Ap'Tce’, carry ery 1 Ab gene 9.9kb Construfed by our lab.
pHV1249 Ap'ErmCm", 9. 1kh Petit!?]
1.2 E3E

B RE AL R ORISR B E R R R LB AR BRIER S Cry” B
BRE B2 SR SCG s B0 Mt b PR E B H B B NSM 13 B0 2 5o A
B R (Eem)FIIUIRE (Te), FEHERE 255 25pg/mL # 20pg/ml.
1.3 ZBHE
1.3.1 Cry” RERBTE . SRS 18T
1.3.2 Cry ZEDMWRWARRA S 5 AR MRS Coy RAEE R, Bkl
HFER g4, i A % Bk BMB151.BMB154 fl BMB160 #-— F1B F 44T, A
SCG HEFEWM 190r/min #RFHIFIE, R 8h BUARTE SCG BEAE TR L RI4R, F 44T 5L
W, BLAAHE S HEE SRR, Bk & H RS, EREIREEEY 120k,
1.3.3 T ARAFDR R BMBL171 MR 2 44 C IS H 222 Bk BMB170 2T
&/ (FAE)0.05%SDS iy SCG B 4 L, Sk THE £ 46°C ¥ 3%, 558 48h B EHEH
B S A FTF T4 SCG B8 T8, B B2 b H ra ok ks & b g
1.3.4 BB DNAWMERNEER. RS FHFESRERN LR RHREDEME.
e Ab SE TR A A TR PR s — WO B RAR, ST LB S FE EEE W DNA IRE™,
1.3.5 H =& FRTE N AR EBE R0 B KE, 2R [10 J#17.
1.3.6 SRR DNA (i Cry” AR KRB YBT-1463 (¥ AL HEOCHR [ 11 J#44E
BEH T, FOWEM B AR/ SRSl R R 4 K. Bk R R
Genepulser M{Bio-Rad =) . Bk SN :12.5kV/cm, 25pF, 2000, 4.6ms.
1.3.7 SPEFEBFEZARE T HREE  WE/MERRZA Cry” ZEKRME ¥ YBT-1463
LT & 100 4, HFE ST LB g PR L, Bk 24h RRHEBE & LS S M
EFF 4 LB AR L. S5 10 IKSETE Em(F To) B EAEN Sf 1R, H ALK
BY B 25 0, T ROR R R E
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2 #R
2.1 HFERFBHN Cry” RTHPMIE
2.1.1 42C B3R &M T Cry™ R HIE AR I E 52 BRI 7 AT 65 H R @
(Plutellidae } #1 7% 8 B} ( Noctuidae) DL B #5¥ H & A {EHER) YBT-1463 % 9 B
B (32 2) 3178 -8 42 C B, Hol LB (M AR B ORI Cry” B
B, 4R RE 2,

#2HERRE
M, P AEEkKES T2 LCRRELHTHZSFMITE Oy REHENWESR

$ne M: i) E H:ll w Table 2 Screening of acrystalliferous mutants from 9 Bacillus thuringiensis strains at 420

Cry— 9\% Eﬁ ;Bk m ﬁ $ Stzei Total coloties by microscopic  Acrystallifercus Cry ™ mutants
rains
examihation colonies percent/ %
ﬁﬁ*’ E YBT-9601 YBT-1463 740 2 0.41
LT 4B EBEBRTAER  vBT-9603 1620 6 0.37
ﬁi@gu Cry~ ﬁ/}fﬁi YBRT-9601 420 0 0
. YBT-218 460 0 0
ﬁﬂg% Hj 32 % % ﬁ E YBET-1416 210 0 0
CTEFFHTHEHSE  yveram 120 0 0
ﬁ cry %EH{JWEE@ YBT-1345 160 0 0
- YBT-1354 130 0 0
BEAMEEERE o as a0 0 0

HRBER .. R E
M Cry #i A4 &Ry YBT-1463 BHIH 3 4 Cry ™ 2548 bRt 58 % RLIHER
SELG, FEAEES B VA I HL R B A S B 7.8 AT 6 JRMIX =4 Cry” R A AN
BMB151,BMB154 1 BMB160,

2.1.2 TEMUCTEFRFNT Cry BRI P HEBRSEF: ¥ RE K BMBLISL,
BMB154 1 BMB160 4+ 5] 8 44T {R#HFEH AR, FRUET 4T HERERE, Mg H
R A, HRNERERLEI, £ IMGREH, £ UCHEFFET, EER
HETEIA AR, 3 4 Cry R RS2 E R, EH> WA ELERE, 2Rk
%720 5, 3 NoEARRR A R S R AR, 308 5 B BMB154 24k 1 5 24h
BEBIR S S A MR A AR M & ) BMBI168; 14 327 #k BMB160 £ %3 3¢ 72h
BB EE 4 TN E DR R 8 Bk 6 45 25 BMBL170.

¥+ 3 440 ENAH4TRETHE BMBIS1.BMB154 1 BMB160 Ji 83— MR fh &5 R
Table 3 The plasmid-cured result of BMB151,BMB154 and BMB160 in different shaking time at 46T

Numbers of plasmid bands
Cry mutants

Shaking time/h
8 16 24 32 49 48 56 64 72 80 120
BMB151 7 7 6 6 6 6 6 6 5 5 5
BMB154 8 5 5 5 5 5 5 5 5 5 5
BMB160 6 6 6 6 6 5 5 4 4 4 4

2.1.3 FoithigEAr Bk BMB171 B9 560 ¥ 92 A8 ¥k BMB170 4 3 S FfFF & 0.05% SDS #l
g SDS By SCG T4z b, B 46°C 153, $fTE =R BN L5, R AR 4,
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Table 4 The plasmid-cured result of BMB170 by SDS treatment at 46C

SDS addition Percent of additicnal Percent of complete
Dibbling times  Colonies examined
(+/-) plasmid-cured mutants/ % plasmi-deured derivatives/ %
SDS+ 15 315 1.90 0.32
SDS - 15 315 0.65 0

ME 4R, F - EBRRELH
BMBL70 () P94 OB BY, R 00 SDS #94k .
L ARE M SDS AR, & 46CHRIR 10—
BRI A SDS AR, WA BeT
BMB170 i# — 3 fF & 5 3] 1 #k 4 ol
BR2SHEBEW Cry” R, 4 H 1000w
BMB171, JLF Cry” ZZZ M BRI HLK 7. -
A LA 1,
2.2 Cry REHRBVIRCIERE -

AT S AR B AR B 1 SRR Cry™ 2875 B R o K S
At R R pHT3101 A1 pBMB1736 LA J; Fig-1  Electrophoretic profile of plasmids isolated from several
S T4 95 & SFRUFT MR URAY pBTL-1 M7matiems mutans s thar bl sl YET- 1463
K pHV1249 Rk ¥ 4k Cry RAE K 4:BMBI70; ' S.P:MBI'II; ‘6.1-.]])-2‘ ’

BMB160. BMB168. BMB170, BMB171
K B R B YBT-
1463, H k3 L

6

TS5 ATSPRAN DNAERL 4 B oy REKFLREH

YBT-1463 M % 1L 5 %

5. RSMHERE . ‘ .

Table 5 Electro-transformation frequencies of 4 acrystalliferous mutants
E!H 1 ﬁ ’E’tﬁ $ m j( IJ\ and YBT-1463 strain with 4 exogenous plasmid DNA
5% EE AL RN Strai Transformation frequencies{ transformants/ .gDNA)

rains
%{2 rEfJ ﬁ'ﬁ- E ﬂﬁ*ﬁ;& pHT3101 pBMB1736 pBTL-1 pHV1249
B, % Cry SE75 Bk BMEB160 2x10° 7 %10 1% 107 5

° Y EMB168 3% 10° 1x10* 2% 107 5

WHIEREREST BME170 4%10° 3 x 10¢ 2% 10° 40
H KW YBT- BMB171 8% 107 2% 10° 7% 108 200
1463{1, ﬁﬁE Cry%@ YBT-1463 0.1 6 25 0

B, R A A R DY, AR B, H AL R 2278 B BMB171 B9 5k
RERAR, 3B EE 107 P ¥1L F/peDNA, [, 34b 50 R /D Stk RBmma
Bl FRBRIDF R MR FTP pHVI249 EH TR E T & E AW HBRE ( Staphy-
lococcus aureus ), 163 HUHF B8 J8 ( Bacillus YWY AW AR E, HIZ B 510 B & 8 YBT-
1463 B R PIFE L1, T 55162835 Bk BMB171 B8R K 3845 ; 44K % pBTL-1 6%
Cry ™ 2878 4k 9 B2 (L 3R B AR 82 pHT3101 1 pBMB1736 ; Ti E # TR BEF Hh =L %4
MR ERM R F, LIS/ pHT3101 #EBEE R .
2.3 SMERRMITE Cry” EEHRDHRTEY

WHEAMETRR T 4 B Cry” B B 2 H#k YBT-1463 A 544L F7& LB 5 FHL
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rEESMERESE UBITHBEHE,. ZRLE 6. Ko WEREH, LFAERNMN
RERSZREREAINERNEE X, §RNE Cy RERTHBEHNRTHER
Wk, H7E Cry” BBRKRY, LS AT FR 27 % BMB171 MSNE AR B AiaE. B 4
B R pHV1249 S ABE BMBL71 DA HE Cry” RERSHE 10 KN EMER(E
BMB171 F AR 20 ¥0), pBTL-1 HEERMMBR, R TE Cry” HEEHEPSEAN
MEFRMREESEER FREREETNRR,

%6 4 HSVERNE Cn REHRALRER YBT-1463 FHRFEM

Table 6 The stability of 4 exogenous plasmids introduced in 4 acrystalliferous mutants and their parental strain YET-1463

Percent of plasmid-lost/ %
BME160 BMBI1 68 BMBL70 BMB171 YBT-1463
Dibbling times Dibhling times Dibbling times Dibbling times Dibbling times
10 20 30 40 50 10 20 30 40 50|10 20 30 40 50|10 20 30 40 50|10 20 30 40 30
pHT3101 0 0 5 5 1|0 ¢ 5 & BJO O 4 5 9|0 0O 4 6 K60 75 75 85 92
pBMBI736 |16 25 55 160 - [10 24 55 106 - (& 19 37 84 106 O 15 20 30 40(75 B84 166 - -

Plasmids

pBTL-1 m - = - =106 - - = — |90 100 - - - [5 100 - - =~|100 - - -~ =
vizes [100 - - - -lwoe - - - -Jiwo - - - —joowe - - |- - - - -
3 i i

HBRENH ZETRTEESHEEREASH W AR, ZERRERE M4 HH
% /NF 1Skb B/ NFORE KT 45kb 9K B RL. X RN A AN 0988 VI E il 5
REFAR, diE —RENHER, UERTAEH, REERR; & B ITHEMK, o
FREW, FHEPRREDN D, SRAEEXFWRAEESOESRERRE, 308
BT —REZERABRMERTAEEBR T & FRATHEAARE RN, SR FWXHERIT
RRTZEHBE . FI0GHE—#3 TRAFEEH BMB171 SH A B ik YBT-1463 EEFRF
R AEKMEMEHBFFERITR RSN E, £2EXH, BMBL7] REKRMEFERM
FRAESHAEREHEES GREERTED,

FHOM B FEFEAT B ( Baeillus subrilis ) PIMNERPMM A B EHFT A AR EWHE X,
— R TR BN NS, SO 6 T2 2T & A& BB R HERS 2 BL, M i 18 AR
—ATHR A R A £ T2 E TR ARE EASTERSEH L TR m ),
EFEAEFZEFERTE TR EFE, Hik, Sl HREREI R FEEFER
FF B Y PY A BRI e 3R A0 TR 2R R 1Y 32 14 B Bk, B3R & SN B A SRR K AT R E
AT TEERMERNESR —. A ELTIEEEBERFIcEFAF#EONER
R AKRA Cry R7TH, KR {UMBEMNFARNAREHSEES TRREH®R. LHE
Tk 34 Bk BMB171, £ Z A 20 RFRRE KD R R BB E Foa B R, &
MBI ERERFRE), EE R AENE LEEN SR E RN,

£ ® X W
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SCREENING OF ACRYSTALLIFEROUS MUTANTS FROM BACILLUS
THURINGIENSIS AND THEIR TRANSFORMATION PROPERTIES

Li Lin Yang Chao LiuZidue LiFudi Yu Ziniu
{Dept. of Microbial Science and Technology, hey Lab. of Agri-Microbiology, Ministry of

Agriculture, Huazhong Agricultural University, Wekan 430070)
Abstract:  After elevating growth temperature of YBT-1463 and other 8 Bacillus thuringiensis
parental strains to 42°C, 9 acrystalliferous(Cry ) mutants were obtained, and then a series of partial
plasmid-cured mutants were further obtained from 3 Cry~ mutants BMB151, BMB154 and BMB160
by elevating temperature to 44 C . One of which, BMB170, was further treated by elevating tempera-
ture to 46°C and adding 0.05% SDS as the plasmid-curing agent. The resulting mutant, which was
designated BMB171 and had no resident plasmid, was finally obtained. The studies on the transfor-
mation effciency and stability of Cry™ mutants showed that the transformation frequencies, as well as
stability of several exogenous piasmids( pHT3101, pBMB1736, etc. )introduced into Cry ™ mutants by
electroporation, were correlated with the numbers of resident plasmids bearing by the relevant recipi-
ents, the patterns of plasmid replicons and the sizes of those exogenous plasmids. Meanwhile, a much
higher electro-transformation frequencies of Cry”™ mutants than the parental strain YRT-1463 was
found, and the highest of the transformation frequency, in BMB 171, could reach up to 107 transfor-
mants/ ug DNA, and the stability of those exogenous plasmids in BMB171 were also higher than in
other Cry ™ mutants and YBT-1463 strain.

Key words: Bacillus thuringiensis, Cry~ mutant, Screening, Transformation
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