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AT B TR % TRk DNA B B9k
wade FLFE BHAR BIE TAE

(R B, L 5D

K BE TN FTEE (Bacilius subuilis) BF 7658, SH/NTEMFFE (B. pumilns) AS 1.910, BK
TR (B megaterium) AS 1,941, MBI (8. polymyxa) AS 1878 FPiPE.BL
FERFE N Hfa ik DNA BOREALSER, REESF AR DNA fyseietix, AARRKEERL
BRI 2 BEHCTE R IR R PR 2T 1 pUBT 10 KL DNA, I " 6000 (PFO) G, R HT
BE(400pg/ml) g DM-3 F A HEIR R PHCST MRKLEE AR 48 AR, B L RO 10X 107
4.6%10°/ug DNAERNF PEG fil Ca** BT 5% S, BT HOTEE 23 5. Jik pUBLI0
A B R BFEIIG B T BORCA Pl (2.0 % 10" 4L F/pg DNA), EcoRI BEYIJE, A T, E#
R DR, S TR A T (1.7 x 10° $&4bF /ug DNA),

B M 1958 & Spizizen“-‘ LM EEER
FrEELes B AR IR R R, &
AREFERFEBERNGH LT fbREf &
vZZED, EFREERA S HERMZ
o, P BRI AR BT R AL BRERE T
s bRkt LWEFE-ZEN&RETS
BE Bl AE BB RS A, RBRRCKERSI T
WML ETREAZREH. 1979 4F
Chang R Cohen'’ ¥ ¥R TR EFEHH
BHEA BAR TR DNA EiEfEt, BE
i1 B E IR 168 BRA 7 4 B,
B LB T R R Al Fe Y o 7R B IR A R
MRk L, P XZHEEEERAE
pd: 8

AXRFETHBEITEBES 5 F 7 &
FHHEREAREKOEY, HIERXR
SrEERERITT HAE B R N AR

G S

W R AERRERE SRR (B
eillus), MNF 1, Hp BF 7658 BA RN
HiFE, AS1.30%8 REZFEHRHERE,

B ERTHRESERE, HBRVE

H AR EEG R RE R R R,

£ Anagnostopoules Fj] Spizizen™ ¥ Dubnau
MRS, HbhgEEl, 6M L £ Spi
zizen FHIFHHFM0.02% HIERE, 0.19% B
B R, 0.5% HEE, B/ M BN EERE
& S0pg/ml, GM Il; ¥i Spivizen FhPREEiMN
0.004% TGRERRE,0.04% RESHIIEH.0.5% &
A, 2.5mM MgCl,, 0.5mM CaCl., BE#hih n
HEPNEERE Sre/ml, FARKRRELE RN
ER TRy, PAB, SMM_ SMMP_ DM-3 {175
£ M Chang I Cohent*? mﬁ?ﬁ%ﬁ%o

DNA gy4hEERED: Hufiik DNA P9IRECR R
& Marmue? FERENLA] Young FUON By
HHTTRY; AL DNA §# Zasloff''"' [ERERIEH
8

HitHE:

1. BEAmiaiE{l. XESME Duboau £
Fik T, EMHEEMTHE LEFIR, BT
T EHT 100%, BE—RMETT sml GM | ¥
-1 30°C BT (100rem) IRFHEFEDE, &
AL 10% MEMEEIIHEN GM [ fi, 3770
BRIBER (2000pm) BE3E 3.5 /0, FLL 10% g
e R GM I rh, 37°C GIRRESSE 90 o4,

AXT 1980 £ 9 H 2 HUH,

© PERFRMEMARMATIHSHELT http

Journals. im. ac. cn



264 £ #B ¥ R 22 %
21 ¥ %5
Table 1 Bacteral Strains
2 3 FEER *x K
Strains Genotyps: Source
B. subtiis BR 151 trp met lys amy J. Spizizen
B. subtilis 366 trp thre Neo' az" J. Spizizen
B. subtlis 168 trp amy strt L'Université Paris VII, France
B. subilis QB 3006 thrd leuAS recE4 G. Rapoport
- o E B R0 i F 9T
B. subtilis BF 7658 - Bat Yinglin (Institute of Genetics,
wild type Academia Sinica)
—— BN T SR R
Ly B aboratory of Culture Collection,
B. subrilis AS 1.398 wild type [nstitute of Micrebiology, Academia
Sinica
547 R R WS R R
N - droralory o ulture Collection,
B. pumilus AS 1.940 wild type Institute of Microbiology, Academia
Sinica
A @Eﬁ#ﬁﬁﬁ%ﬂﬁlﬁﬁﬁﬁﬁﬁﬁﬁg
. A ; oratory of Cualtures Collection,
B. megaterium AS 1.941 wild type {nstitute of Microbiologv, Academia
Sinica
Wil RN R B S R R
. . . A . aboralory o ulture Collection,
B. lichenitormis AS 1.520 wild type Institute of Microbiologv, Academia
Sinica
_— REEEB R T B R
A . oratory o ulture Celiection,
B. polymyxa AS 1.878 wild type [nstitute of Microbiology, Academia
Sinica

Bl EEA, A /10 G EERSTEE,
FH MK EH T 10%, BYSEHLIELSt,
BHEIR Bl R fch 242,  RERBRHE BLO%%,
BAE 45C KB R, RETE 0. Sml PR B
AER DNA, MHEBEKEAM DNA, {872 Y
-:_F DNA BAJ TE (10mM Tris—HCI s ImM EDTA,
PHS.0) Zrpik; DNA MRAM &, HEm
0.5ml GM LI {E¥, M 37°C R 30 4h 853k
I I, FHEE 37°C B33 B, R B R B T8,
2. RERETBR R ZAKEE PAB i
R AEg, 37°C IEEKFERNBF R, K 5ml
ERAZEETHEL (4000r0m) 15 450, BIKE
BT 0.5ml SMMP @&dh, WAEBIOEER, £
37°C Kis @A ARF R R SEE, REER

MBENEFERENIER. FREREREKEZRE,
BB IR, A 2mi SMMP {8 B0 Bk —
ws FERKEFEET 0.5ml SMMP gkt
FES0ul TE ZEmig i MK DNA (1pe)ikitiuts
th DNA (1pg), 5%ERE 2xXSMM B &,
RIEINE 0. Sml A R &SRR, B NA
40% fy PEG (RZ, 8 6000) 1.5ml (FRyiAL
Bn40% if) PEG 1 1 x107°M ffy CaCl, RyEep
5 x107'M [y CaCly), BRES, 2 485, H
sml SMMP RO, {ROEB0H £ Fi58, B A
Iml SMMP B F B, 7 30°C ABIEESIE 0
SreE, BRO.Iml BT EWA & bt 4 £ oy DM-3
FEEFRE b, BIME BPY BEJRi T MBaiF A3f
Mo 37°CHE3E48 N A, HERA T RAES R
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KRN ERRB.
g R 5 ®
(—) MmBAEAPRIEL
AT HEREZSMREASRERE
H(CmobE R, RITER T Befak DNA 1
R DNA #eeJEfT R LRI EEIR BRI51 A0
H g7k DNA ¥{LROE £k OB3006

PEXg% I, DIH M A B R EIEA ZH&K
HITRZ AR L. £RnE 2. &4

7 A DNA ¥ LB, 5 BR151 F1 QB3006
Wi, HtbBEHFERFESREIRDMN
¥E(pF, etk DNA #1478 I,
BR151 HIREHEILT, QB3006 FHEHE
A, ReEfE AR DNA #HLN3ZE
B, XA KR ETRE R AT,
MR AR FTERAR S E A B &
DNA #ufs (b 52 ok, R 6 1E X% Bk
DNA BZAE4fuiRiZd,

(Z) BERSNEREAREEE

%2 BETHERSASE

Table 2 Transformation of Compstent Cell

DNA g X FRiC* TR E % R /ug DNA
EDNA source Recipients Markers CFU/ug DNA™*
BE{TE 3606 ER 151 Neo' 3104
pUBL10 i DNA ,
pUB110 plasmid QB 3006 Neo 1% 104
DNA of B. subtls 366 BEF 7658 Neo! 50
AS 1.940 Neo' 30
AS 1.941 Neo* 30
AS 1,398 Neo® 30
AS 1.878 Neo' 30
BEEFTEE 168 B BR i51 Stre 1.2%10¢
ik DNA .
Chromosomal DNA of ¢B 8ve Str 0
B. subtilis 168 BE 7638 Strt 0
AS 1,940 Str* 0
AS 1.941 Strf 0
AS 1.398 Sur’ 0
AS 1.878 Sur! 0

* BPY BFEFFRRNAIRN Spr/ml

BPY medium containing neomycin 6ug/ml

BPY MEH# B HBENREY 300us/ml

BPY medium containing streptomycin 300ug/ml
** CKU/pg DNA == Colony Formation Unitfug DNA.

FERATFOR R R D, 7 37°C 1A
MEREFEAFREFROEERBEREA B
M. —R R EEEEFIFFEE (AS 1.398 §I51),
MNERAENERFRFE A 2000g/
ml FI% EE 7R 1 /NI TR R IR A R AR
iXF0 Fodor %" AIE KXY AT AT MM
MEFRANEEBR B ETHARYF
MFFHEMBE 100pg/ml, TERF AT
RBER K 800ug/mil, 1REH

FEHFE BRISI REFARKORES
BB,

(=) fiEER

SERREEREEREAEAER
BAREE-ESENS HHBENH
B pUBL10 ¥{L]5, 83 90 I HhZE 120 4
sk . BT BB EERIER, IF
fE—FRN mAREEN (B 2). BAR
4 KRR H R SR R T, N EIAREAT
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Table 3 Amount of Lysozyme Required in
Protoplast Formation '

B O %Eﬁ% (pg/ml)
Strai Amount of lysozyme
rains .
_ (pg/ml)
B. subilis BR 151 200
B. subtilis BF 7658 200
B. subtilis AS 1.398 400
B. megaterium AS 1.941 200
.B. pumflus. AS 1.940 - 200 ..
B, lichenifornes AS 1.520 400
B. polymyxa AS 1.878 800 -
43, BT DABRME B SR RO B ] ) — ﬂlKA
FOmEE AR BRI E,
(m) Fj DNA Klﬁ*ﬂlﬁﬁﬁﬂsﬁ
LHENRXR

MERSAREL—H, FHH DNA

He

B BR 15! MmN S R
Fig. | . Micrograph of cells of B. subtilis BR 151
before and after lysozyme treatment
A LEFTEREER . B. ERERELRE

A. Normal cells before B. Protoplasts after
 lysozyme treatment lysozyme treatment
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Incubation time before plating (min)
CEH2 AFBREIIHRMIR
.Fig. 2 Time course of the appearance of
Neomycin-resistant phenotype
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Fig: 3 Frequency and efficiency of transformation
as function of plasmid DNA concentration

WREE—EEEN, #¥AETHS DNA #

BEREMR A A 3 B, M BRISI K
B R AVERE (L KRS, Bl DNA 76 10—
10°%g TWEIN, RAETEREEXR, &
Chang Rl Cohen MY EHRERMMERE,
RNV EE, RREZ TS5
& FRLRY T 3B Ko

(&) $ﬂﬁ!§$lﬁﬁﬂ§ﬁ{tm$'

FRFFEE R & R SR
BOTEERE —EREN, ERIFTRE
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14 T 5 PRESAR, FI R N 10°—
103 CFU/ug DNA, Tl 4,
%4 FREHNRLNK

Table 4 Transformation Efficiency of

Differeat Strains

B HE B Y {r/pg DNA
Strains CFU/ug DNA

B. subtilis BR 151 4,6%10°

B. subtilis BE 7638 1.5%10°

B. pumilus AS 1.940 1.8%10%

B, megaterium AS 1,941 3.0%10%

B. polymyxa AS 1.878 l 1.0%10

() RERBSRLEEDIER

B AR LER-—TNZETE
ZH. ERTAWME, MlbhEBERT SN
& DNA HAREENABIIEEMEETI)
gk, HitReR$ A& DNA A E RN
DNA A LA (E 2), RATRRFTEER
AESEAAXMNEEIERETIE, N
hEu K DNA Baedsib (£ 5). FAlE
PR BN, BEASERER
¥, VIh@EEIEE REN, X455
DNA #h#PBEAT K ZHEEAE RS
J=2hig: N

() #SW

®5 BREMEHLEREN—SiTHE*

Table 5 Some Properties of The Protoplast Transformation System®

DNA Treatment CFU /ug DNA
plasmid pﬁEBDlIl\IDADNA - RmEs Noac 5.4% 100 N
plasmid pUR 110 DNA o EcoRl §§ & EcoRl 2.0% 107
plasmid pUB 110 DNA % Jgggﬁﬁﬁ ++]if;1:1 before 1.9% 16°
chri%sﬁkmﬁNSNA A Nif§ None 50

*

1. BRIST {353k,

2. RSEFREH 68 B fatk DNA,
3. BEFEENLETIT.
Chang 1 Cohen'®' A} PEG & S521L,
EETIERFNER. ERMNAOBRBE
I, PEG Hi CaCl, (1 x 107°M) AJiR &%
fh#2—3fF, MBEHBAS X 107*'M CaCl;
B LR ERT PEG,

FEid ERRE, BEARESEANT
AT E SR BERETT DNA HALE el i
R, fESHTEE(Y, XX T A DNA #it
RZEEERATRE TRAOME, 2
RE LMo

# F X W
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BACILLUS PROTOPLASTS AS RECIPIENTS FOR PLASMID
DNA TRANSFORMATION

Guo Xinghua Jia Shifang Chen Naiyong

Guo Sandui

Men Dapeng

(Institute of Microbiology, Academia Sinica, Beijing)

Bacillus subtilis BF 7658, B. pumilus
AS 1.940, B. megaterium AS 1.941 and B.
polymyza AS 1.878 were unable to be re-
eipients for transformation either by chro-
mosomal DNA or plasmid DNA. Protop-
lasts of these strains were prepared by
treating the eells with different amounts of
lysozyme. Polyethylene glycol (PEG) was
used to induce pUB110 plasmid DNA up-
take by the protoplasts. Bacterial cell walls
were regenerated on the regeneratoin me-

dium containing neomyein (400pg/ml).
The transformants calculated after 48 h,
incubation were 1.0 x 10>-4.6 X 10°/ug
DNA. If PEG plus calcium ion (1 X
107*M) were used in induction, the trans-
formation frequency increased 2—3 times.
The transformation frequency decreased
considerably when plasmid pUB110 DNA
was digested with EcoRI, and increased if
the linear plasmid DNA was lizated again
in vitro prior to transformation,
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