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HUERTE Ts-1 RERBRESRUBLHE

THEL I O¥*

ERa™*

(R EEmFE,RED

A XER TR MG Bocillus sphaericus Ts-1 FUE LR T DHR pHV 33 #iL
BRI A, 3 A ERHOEI Y 1 B, 1ops, SRETY 21KV fem {ybkal, MH LR
% 2.44 X 107 LT /18 DNA,SE(L Y 3.16 X 107, JiR FEAL AR RAGEEL X 5 pe/i0!
CRU, FJ & f, SEA DR BEA I pIB4LT FEA Bacillus subsilis 168M Hi Bacslius
sphaericus Ts-1 th, (&8 B. swbrilis B T REGEH HRERE T-1 WK,

@il HREHERTE T FERE B EHL

DNA A+ S8 L, XEET DNA &
F- i B Adifarh W AR AL
FHEmTHEAEENZIREE. Wang [
Newmann'? RIAE—FR T H Ik ¢ 1
T EERESERER G, B RBEE
FI“iR", DNA 2 Fi¥ AT EMEE X
—HR, MG S TGS DNA #i, ¥
¥ g4t (eletroporation)o  MJ5 ik
Er-E ik TS s e
', ZEGN AR M S Ak R R DY, A
WRBIE—EA, WIEREFRFES D
AL TR, ASERBREFAFTE
B % B 4, 38 NI S K ID AR AT T He Ao

O S L

(=) EH EREHRTT

BT R R R LE 1o

LRBT T £ 2 R B (Culex
pipiens), EHRIFFRSLELR BRER =
o

(Z) BRERDE

L LB B (%) EAK L, B8R
¥y 0.5, NaCl 1; pHT7.5,

2. MM, 3R 5(%): BB 0.1, K
WEAE O.L B (&R EAK) 0.1,

#&%m 05, KHPO, 1.4, KIH,PO, 0.6,
(NH,)SO, 0.2, MgSO, » 7TH,0 0.02,

3. DM, B3Rk (%): KWEER 05,
g% 0.5, K,HPO, 0.15, MgCl; 0.19,
BSA 0.01, &5k 0.5, SEHIMSN0.5 mol/
L, H#& pH,

4. SMM EEiE: PR 0.5 mol/L,
VAT 4 — & 20mmol/L,MgCl, 20mmol/L,
pH6.5,

5. BRALH
lmmol/Ls

(2) &k

LR B A4k DL Birnboin 5™
¥ Kado B:"HIFFRMER, & CsCl
BRI BLO S, WM R E R, &
o

2. Ts-1 JFEFEE%&: Ll McDonald
f%“mﬁﬁﬁxlﬁlﬁgﬁ%ﬁi%ﬁﬁéﬁﬁ‘ﬂﬂﬂ
Ts-1 U R TG R F R A A R, 18
B g, KEHI& Ts-1 FAERK,
KR Az,

BB 4 X 1004 Ts-l

Bl 0.8mol/L, CaCl,

AXTF 19894 7 A 22 BIE,
* EREHHFTFA
®% PEBERLEEY LR,
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Table 1 Strains and plasmids
Bacterial strains GCenotype Reference

E. coli CE0D

F~ thi~ thr~ leu~ lac™ ton Sup A~

B. sphaericus Ts-1 Str~ [16]
B, thuringiensis H, Amp” [1e]
B. subrilis 158M rrp” |

i
Fi¥r Plasmids !
pHV33 (7.2kb) Amp® Cm™ Tet® 192]

pJB:17 (11.66kD)

Amp Cm Texicity to mosquito

Constructed by our lab

FAERK, BT 04ml A fb# g, 0 Spee
Bk, RABEL 5 4t TEABS N, B
HD-401 R b o i gt & B 2R (R B R (U
MRS Ry ), HEEE s e, T, 2%
i, 2T SMM-DM,; 3% dr, 30°C 1=
LA, BETEAEEERE (S, 100
pg/ml) FNEFER (Cm, 10 pg/ml) fY
DM, Y4 b, 30°C B3 3 K,iH5, itE
FALFCRERE R, HRE nixpai B R4E
RARRFEENG T B H e,

4. Ts-1 FYPREIER: 4 x 10° 4

BHERF4, L02ml 100 mmol/L Tris-
HCI1(pH7.5), 50mmol/L NaCl, Smmol/L
MgCl, B E W, B B 301, N 2ug
DNA, 37Cc K#B{RIE 3 /ME, 63C{RIR
15 534h, #&IERRN. DL1.0% B
B Yk HT o

kB & X
(= BEERGNTRREE

BT 2, WA R R R
[EI%F Ts-1 JR AR AT B B LR m (R

#£2 Ts-! BERBESBARESE

Table 2 The formatier and regeneration of protoplast from Ts—1

HEBEY (mg/ml)
Conc¢, of lysozyme 0.5 1.0 L.5 2.0 2.5 3.0
Tk (96) 87.5 91.5 94.6 96.3 98.8 99.1
Freq. of formation
HEE (o) 34,2 28,7 22.8 12.8 10.9 7.8
Freq. of regeneration

J a7y i
sﬁﬁijﬁ m(i‘:““J 0 30 45 60 75 90
B2 (%) — 90.4 92.5 95,2 97.9 98,4
Freq. of formatien
EExR (%) — 24.8 23.5 Z1.8 14.5 0.3
Freq. of regeneration

BIRES: 1 X 10° 4 /ml, 37°C; (a) Egjiaitlal Xy 60 5 8f;

1% 10° cellsfml, 37°C: (3) 60min of lysis;

© P EMFLER

(b) HEMEEN 1.5mg/ml,
{b) L.5mgfml of lysozyme,

YRR TP & e

] http journals. im. ac. cn
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3 &

2)o

Mk B, HEMEEY 1Sng/ml,
37°c,EEf@ 45—60 4y8h,Ts-1 RAEFEE
B EFE A RS RI% 95.2% F121.8 % 1L
AT, KBS Ts-1 BAERKEN
RS TE 2 T A NS

(=) B. sphaericus Ts-1 HIREI
Bisir R .

AT HE Ts-1 REM A pHV3I3 H
PREIVER , ¥k pHV33 5 Ts-1 @i
RERREETEERIE 1,

A BC D EF GH 1T J K L

¥,
e 2

EH1 REHFSE Ts-1 RASLFE H, OREEH
Fig. 1 Resiriction in B, sphaericus Ts-1
and B. thuringicnsis H,

V.09 s R R Rk, TAE, 30 {R, 16 /hit
1.09% agarose, TAE, 30V, 16h

: pHV33;

: B. sph. +pHV33 (E. celf);

+ B, sph. + pHV33 (B. sub.);

: B, thr.+pHV33 (E. coli);

: B, thr. +pIiV33 (B. sub.);

pBR322; G: B, thr. +pBR322;

, J: B,sph.4+-pBR322; I: B, sph. superaate;

B. sph. +A-DNA;

+ A-DNA

(sph. = sphaericus; thr. = thuringiensis;

sub. =subtilis)

WIET Escherichia coli L} B.
subtilis Ok pHV33, pBR322 7§ 1-
DNA 5 Ts-1 EERBREEEHL(IE
g A,B,C,F,H,1,J,K, L), Bacillis

HOO® >

oA

thuringiensis H, ¥ pHV 33 YRR %K
#, % pBR322 YIRS F(E 14D,
E,G)o XERPLM, HE & A iabHIR
BB RS, REFRFERETEREZ
R E M ALERE, BEEORFEHER
g pHV33 BEEM, BIAIR#H DNA
SFo XEARMKER pHV 33 #HA
Ts-1 AP 8T LR K

(2) BHERAHERER

1. Bk AL (O ERE
FUEARA R, KM R IE, WA DNA
5E4ARANBABETHRELE, &T
SHBENEE XN DM, EFFHEER
Lol TR mE 2,

e BT 12KV / cmbif , 0 BUAE [T i

81000 1100

i

(°A

2

5 800f

g

E )

2 g

w

[=] —

£ 600 .g

‘B kS
3

3 %

E 400F et

4 ¥

#

h" -

s 200

¥

iz 15 18 21 24 7

Bkrr3REs Pulse strength(kv/cm)

B2 BRrpImBERT i dh LRI SE N
Fig. 2 Eiffect of pulse strength on

electroporation
PR Boh B 1 HE 10ps,
HEFHNEX

Pulse conditions: Pulse number:
1, Duration: 10 us, Others in text.
1.5{t F3 Number of transformants;

2.7 &% Survivity
BRREAEEER. T 12KV/cmif,
B TFREERENABTHES, TaT
21KV /cm B, BT HEAR D, RIER
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BRI, AT, KRG TRHEST
2KV /em B, B4 B RIS £ 2UBIBE (R
Riko MR E KPR E H2IKV / cm,
BB RN KER
FRE kM IE Y 21KV /em B, BT 5T Rk
AT B L aU R, 2ol 3,
IR, BRI TRER KDL,
BT 34, B A R AT £ ARIEIK,

B TR E D,

uco*\]wa
5
Q.
o ~ {=o
ol
]
L
£ —
3 160 R
o =
< =
& =
s =
- £
=] v
5 40 s
a e
5 =
rA
[}

300 i
t 0
&

100

! 2 3 4 5

Bkrk# Puke number
By B A B e g s B
Fig. 3 Effect of Pulse Number on
Electroporation
BRr el BRMGEE: 21KV /cm, b2 1045,
nfg: ¥
Pulse conditions: Strength: 21 KV/em,
Duration: 10ges, interval: 1 sec.
LAy F# Nuomber of transfcrmants:
LEER Survivity
3.DNA REMEEminn. He
£HF%, %% DNA &, KRG W4,
fEPk BERT . B4 27 DNA JREEAIM M, %
BT R A, M KT Sug/
ol ff, ¥MHER MR EGET MR, H
RIEBENHT DNA S BFEE, Seg
¢lV33 DNA #E%;-‘j: 3.43 X 10" P> F,

RIS HOA 25 K B AL IR R 0 JF A 4y

T ARG 34 M RR S T

LR, EFRBAKMNAET, B
BeMSERE 21KV/em, B E3, BRab
BB 0ps, BROPEING 1 %, ARt
LR S5MUH4E 2.44 X [0 85LF [ ug
DNA, A FEH3.16%107°%

200
-~
a
;
b4
1R x
A g
) -4
o O
= . 8
g = b=
= Z 16T <
=
- o
= =
B u 2
e > =
E & c
s = o
S @ 140 [N
C = 2
c [ 3
0o fal -
&% >
= *
—
B = oo ¥
=h s
& ¥
A
-
160 2.0

2.5 5.0 7.5 10,0

B4 DNA fepr s dr s LAy
Fig. ¢ Eifect of DNA Concentration on
El¢ctreporation
Bl g BoRing: 18K V/em, A8 1,
HE: 10, RELLETIET.

Fulse condicions: Pulse strength: 18KV /em,
Numbes: 1, Duration: 10ps, Others in text,
L.t & Transformation frequency;

2.4k %E Transformation efficicucy

(I A pdBAIT b E55{E

pIBALT A H M B A4 4.3kb R i
ERFENEARE. HTHREHESK
£ OE Ay REYE, JIER pIB417 Bt
¥ A Ts-1, Bacillis subtilis 168M 1 E,
coli C600 W, AT LBHMNF L gk
BIEE, k3,

pIB417 TE E. colfi C600, B. subrilis
168M R K FIE R K, B. sphaericus
Ts-1 FAXRATEATHESEOL R MG
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31 %

=3 HBERAFHEFRERNANBEEANLR

Table 3 Comparation of LC,, and plasmid stablity of different tozic transformants

]

3O . .y 1 B. spkecricas Ts-1 B. cubtilis 168M E. colf G600

Sirains B. sphaericus Ts-i ‘ (pdBi17) (pJB417) (pIB417)
REHT (2) |
L.Cy, 2.6--3.1x10% 1 2.4-3,5%107° 7.3.-12.7 5.4—6.6
(pg protein/ml)
TELERO |
Plasmid Spontane- — | 16.7 26.7
ous Curing {(9%) l

{a): E¥@Ei Ganesan™' Hik,

Bioassay for testing larvidical activity was earried by Ganesan’s methoct!'l,

(b): i TR EERER McDonald™ ik,

Spontaneous curing of plasmid in trénsformants were determinzted according 1o McDonald®™,

JE R i 22 PRI o
t @

2 NIREM>=T B. sphaericus 1R
MURHER A B. sphaericus 1AM 286,
B. sphacricus spp. M1 B. sphaericus 1593,
Burke™ ZE¥E B. subulis JGikr pBC1é6
o pUBL10 5 A B. sphaericus 1593 ing
%8, B. sphaericus ¥ pUBL10 HJE%
B 8L, HURHETF pBCLG, i pBCLE
B FE4k B. sphacricus M, T Bk
TRsE. ANIFET Ts-1 % pHV33,
pBR322, 2-DNA #EFREWER, 4 oHV
33 4 e A Ts-1 iR 4t 7 4 EaT
#o

EARSIEGR R, EFRT E coli B
pHV33 FRRCREES (L Ts-1 A, =& T
B. subiilis fy pHV33, NEHRETH
ft. Ts-1BE/DREMT X Stephan”?
55 pHV33 #{b—SE R AN R A
— 8o T A FE AL T4 fb B0 BT R I mT
Ts-1 JRAERERREMN. XRRH,RA
B/ Ts-1 MKBHS AR A T 687
Ts-1 Afrh e FERRNEE.

FEE pJB417 ¥ A B. thuringiensis

H. B9 L4k, Eﬂfﬁﬁﬁﬁﬁﬁ*ﬁ pEV33
MR EIE o R KB RED, H pIB417
B9 B. subiilis 168M WUFVEIL 4 E. coli
C600 (pJB 417) Ay 50% , LA ELE
FOEHEBAKEGRE E. coli B H,
TiARS B. subiilis A, pIB417 f B.
sphaericus Ts-1 oL FHEEEME
ML IRE] pIB 417 R B BERE.

B. sphaericus Ts-1 &{LT, BREH
A pHV33 SR E R, XHTHES
BRI,  McDenald"® &REL, B.
sphaericus 1593 42 100 pg/ml B E
ERT, JHES N Seg/ml AHEEN
AR, TEAERPERI, Ts-1 FEER
B RFETERRT 107,

BB EE AEEREESNRE, |
B G A A 0 DNA 4 TR 505
[ BERE", F+E DNA ZEifg R ERE
SR, BT ERA kA
ifforh, M EFE 12—21KV/em 7EEN,
FALTFHEEE R OIS SR
21 KV/em B, @ARANRDT LA E™
ACRA R A BT, HinEL T HaEn
IR RBRE For DB Zm RS E—
B, 3AIAMREET Ts-1 fEARE A

ZERMAEM R TIELS4IEEE  http://journals. im. ac. cn
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flo PHV33 E—FHRAGHTGR, B4 par
R, ERS Ts-1 REE, NRmEAT S
Bl R 2, ERFRIE 35 %o

Z2 F X AR
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Elcctric Drchroirm and

THE STUDY OF BACILLUS SPHAERICUS Ts-1 PROTOQP-
LAST-PLASMID TRANSFORMATION OF ELECTROPORATION

Wang Yuewu

Jiang Bo®

Jiao Ruishen**

(Deparmmen: of Biology, Nankei Uriversity, Tianjin)

This report vave the best  condizinns  of
Bacillus  sphaericus Ts-1 protoplast-plasmid
pHV33 clectroporation. The highest transform-
ation frequency and transformation efficiency
induced by three pulse of 21 KV/cm and I10us
duration applied at an interval of one sec., was
2.44x10* transformants/pug DNA and 316X
10-® respectively. The saturated concentratian
of DNA absorbed by the protoplast was Sug
DNA/IQ® cells/ml.
pJB4l7, a recombinant mosquiro
clone, was introduced into B. subtilis [48M
and B. sphaericus Ts-1. The transformants of

By means of this method,

larvicide

B, subtiles 168M with biocide activity were ob-
tained, but the toxicity of B. sphaericus Ts-}
was not increased.

Key words

Bacillus sphaericus Ts-1; Protoplast; Ele-
ctroporation

* Institwte of Pharmacewical and Medical S$ci-
ence, Tianjin.
** Institute of Plant Physiology, Academic Sinica,
Shanghai.

© PERFRMEMMRITATES%EL http://journals. im. ac. cn



