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Abstract — The extracellular bacteriolytic enzyme from alkalophilic Bacillus sp. Y]-451 was endope-
ptidase which hydrolyzes the peptide bond at the amino group of D-glutamic acid in the peptidogly-
can. Protoplast transformation system of B. sublilis by the lytic enzyme that differs, in mechanisms,
from lysozyme which was used to transformation of B. subtilis was investigated. High protoplast
yield was obtained from cells cultured in PAB at the late logarithmic growth phase. Protoplasts
of B. subtilis were obtained at best efficiency by treatment with 5X 10° U/m/ lytic enzyme in the
pH 6.5 of SMMP buffer containing 0.5 M sucrose. Cell wall was regenerated efficiently on DM-
3 (pH 7.3) medium containing 0.8% agar. Under the best condition for protoplast formation and
regeneration, the highest transformation efficiency was achieved with 30% (w/v) PEG (M.W. 6000)
treatment for 2 min. The transformation efficiency according to plasmid DNA concentration showed
a linear relationship to DNA ameounts. The transformation frequency by lytic enzyme was lower
than lysozyme, but the regeneration time of the one was more rapid by 30 hr than the other.
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Fig. 1. Time course of glycine addition on growth of

B. subtilis DB104.
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Fig. 2. Effect of growth phase on protoplast formation.
The lvtic enzyme concentration was 510 U/m/.
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Table 1. Effect of medium pH on regeneration

pH No. of regenerated
cells (CFU/ml)!

Regeneration
freq. (CFU/m/{)!

6.9 7.3 X10°

6.03X 10 *
7.0 76 X1 628X 10 *
7.3 9.5 X10° 8.93X107"
7.5 1.08 X 10° 7.85x10 ¢
8.0 8.1 X10°

6.69X10

1.21 X 10%/ mi protoplasts were plated
CFU': colony forming unit

Table 2. Effect of agar percent of regeneration medium
on regeneration

Agar percent No. of regenerated Regeneration

(%) cell%‘ ((,F‘U/rm!)I freq. (CFU/mi)!
0.6 4, '3'1}){ 1{)*" 3.20X10 “
0.8 4.86 < 10° 3.55 X107
1.2 3.18 X 10° 2.32X10 ¢
1.5 342X 10° 250X 10 ¢
2.0 3.83 X 10° 3.52X10 ¢

1.37 X 10%/m/ protoplasts were plated
CFU": colony forming unit

agar 5ol A F el g ABS-E el (Table 2).
Lysozymeol 2]3F 3 A 3442 Hy-E2 Bacil-
Ius% 541> 0.8% agar =kollA el gy &5

el el BAU(17, 2002} <] Al o)
#HaHE =7
e G 4 A A PEG
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HAAUHEE e F %‘iﬂ"ié} Rl & vagh i
PEG #-#p5F Z7lol wel & Ad318 ylxzt 443
Z7}sh= AFS Holvi PEG 600004 713 -2
FA A3 e g vepl g tiTable 3). B brevisel
1.9 PEG 4000X.c} PEG 60002 AF8A] 229 §
A5 Hlx g elrke 2259t &gk, PEG
400 o] #toll 4 polymer size 24| -F# Q38R | = @il
HaxEle] glvK26). 329 &3 H 3ol 4| PEGe]
osf 3 A3 ste] Frxle 7R A wrs ™ gl
21 ¢toul, PEGS] &7} Alxute] DNA 535
folt s 3h, %1 Ayl 2 DNA £glo] &35
x5 esbaql Wty fFEdhrfy ¥ ALEo
(27, 28).

PEG 6000¢] wx=7 ddxdghgo] njxls dF&
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23] PEG 60002 w5HE AL
g A}, 0%(w/v)HE] A Rierp Hit
7bsbckrl 30%(w/v)y A7EERelE o H =2 A
A3t vl 2 el =d|(Fig 7) B. subtilis(25), Si-
reptococcus lactis(27), Streptomyces(28)2h= tha thit
A5 ehH Aot

PEGe] §xeof & plasmid DNAS] 3 AA W
29| 9lA] DNAst flgdae] A=A 2ke] A
gh-8-o] ]|+ dskS dol® 7| 98] 30%(w/v) PEG
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Hl o] Z7te] A9l gldrkFig 7). ¥H¥b¥H. 2= PEG
o] 9 eiZel E&EE A UEFAA L o} z] xo] 7}
48} 2.2(26) PEGell ©]dt DNA®] HHF A2 232

shadch.

HEE7

o[ e

Table 3. Effect of M.W. of PEG on the transformation
frequencv

M.W. of PEG

Transformation  Transformation
efficiency frequency
None 1.25x 10° 7.22x10
1000 348 X 10" 201x10 °
2000 5.97 X 10° 345X 10 °
4000 9.61x10° 555X 10 °
6000 1.24 % 10¢ 717x10 °

The total viable cell count in each transfermatmn mix-
ture was 4.33X1¢".

10 *

107

Transformation frequency (CFU/ml)

10 9 1 , 1
0 10 20 30 40

Concentration of PEG 6000 (%)

Transformation frequency (CFU/mi)
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Fig. 7. Effect of PEG concentration and PEG treatment time on plamid transformation.

® PLEG concentration; m, PEG treatment time
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