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Abstract

To investigate the fusion of bacterial protoplasts,

two auxotrophic mutants of

Bacillus subtilis were isolated after treatment with nitrosoguanidine. Two auxotrophs

were uracil-auxotroph and tryptophan-auxotroph. Back mutation frequencies of wra~

- and #rp~ -auxotrophs were 2.4X107% and less than 1.0X107%,

respectively. The

optimal pH and temperatnre of protoplast formation with lysozyme were 6.5 and

30°C. The optimal lysozyme concentration was 200ug/ml. The regeneration frequency

of protoplast was 3.3%.
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Agdsa FHAAG AFFSA 2HAFal
Bacillus subtilis SRI-B1 2 A}£-319) =}
2. B X|
A. Nutrient broth(NB broth)
FFeTA TFALE AT gl
broth(Difico) 8g & 119} FF<e] &< A 15psi,
15 &7 AT F Agsa
B. #4Hx
dF 2T TF
vis o 24 (pH7. 0) % Ab-getsiwh. @
C. Penicillin Selection Medium 3} Supple-

mented Penicillin Selection Medium. 17,1

nutrient

Ae A% AeMAE Da

Table 1. Composition of minimal broth or
agar medium

In one flask:

K.HPO, 72
KH,PO, 2g
Sodium citrate 0.5¢
MgS0,-7H,0 0.1g
(NH,),S0, 1g
Distilled water 500 ml
In a seperate flask:
Agar(delete for use as broth) 15¢g
Glucose 5g
Distilled water 500 m/

Penicillin selection medium -& & 4] Ao pe-
nicillin(sigma) & 500U/ml = & 7}5le] mem-
brane filter (Millipore, 0.45um) 2 A 73} A
£3tgl et

Supplemented penicillin selection medium -2
F & ] o] amino acid £ & (Table 2)& A
Aokl Agahgleh
Table 2. Compositions of amino acid mixture

solution for supplemented penicillin
selection medium

Histidine Leucine Tyrosine
Cysteine Valine Phenylalanine
Threonine Lysine Tryptophan
Methionine Glycine

Isoleucine Serine

Each of them was added to a final concentra-
tion of 40ug/ml (pH 7.0)

D. Regeneration medium
A 2% protoplast & regeneration A] 7] &= | #]
72X Wyrick Fo] A o3 DPA w} 19 (Table 3)
9} Takashi o] Aetdt HC WA & A}-23}9 ).

20

Table 3. Composition of regeneration medium

Casamino acid (Difco) 5g
K.HPO, 3.5¢
KH,PO, 1.5¢
0.5M Sodium succinate(pH 7.3)

20mM MgCl,

Glucose 5g
Tryptophan 0.1g

Plasma expander® **
Distilled water 11

* For DPA medium: Heat-inactivated (56°C for
30min.) and filter-sterilized horse serum (5mé)
**For HC medium: Polyvinylpyrrolidone (1. 5%)

3. YyeTy HolTel 22| U sl

A. NTG 49 FA2»

NB broth o Al H¢ F7 744 F4447 & ¢
A £ (5,000Xg, 5min, 10°C)3le] FHZ <@
% TM Buffer(Table )z % 9 443 T 3
X10® cells/ml 2 TM Buffer o] @&t A A 43
A A wE methyl-N'-nitroso-N-nitrosoguani-
dine(NTG) (1 mg/ml) 94§ o] HZ ¥zt
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50pg/mi b HEE g F 37°C F2yzod A A
AA7 F 108 A4z AFAL HA&A 0.1IM
phosphate buffer (pH 7.0) 2 34 s} 4] NB s 3 )
Aol m#ale] 30°C el A 24 Azk st F =2 &

2o F% A

Table 4. Composition of tris-maleic acid
buffer (TM buffer)

2-Amino-2-(hydroxymethyl)-1, 3-

propanediol (Tris) 6g
Maleic acid 5.8¢
(NH,),S0, 1.0g
FeS0,-7H,0 0. 25 mg
MgS0,-7H,0% 0.1g
Ca (NOy)* 5mg
Distilled water 1!

pH 6.0

*Seperately autoclaved and aseptically added.
B. JFaTd dolFe ¥
NB broth o] A =} F7 74 FAAZD & F
A E 3 45etel TM Buffer 2 5wl Al Fsted He
A7 F NTG(50pg/ml) A 2] & 3¢l 0.1M phos-
phate buffer (pH 7.0) 2 F¥ A4 3}le] supple-
mented penicillin selection medium o} A} 3~4 A}
7} 52 A7) 3 penicillin selection medium o 4
8~12 A7k Wi e¥ F 107%,107%208 34 ste NB
@Al W Ao] mshel A 30°Col A o Fakg ek
C. 9% a4 HelF Fa
NTCAHY F F4Q T 54 2mm 4=
7F H9e & o]-&3 replica method
e
Aa gl Ao A AA R
Govl Fem ety TR IF T4
ol 7] fste] Table 59 28 G 439 =
e g e

4. Osmotic Stabilizer

Ax FHaAw

l‘"‘

Osmotic stabilizer 2 Wyrick o] Ajotat
SMM Buffer (0. 5M Sucrose, 0.02M Maleate,
0. 02M MgClL) & membrane filter (0. 45um) & )
el Agarg e o

5. Protoplast of ZA[!1®

NB broth o] A ®4 F7| 74 &A1 7 =
A2 (5000xg, 52 10°C)sts] FA 5 345
o] SMM Buffer 2 ¥ A4 F 3X10° cells/m!

9o ¥xz SMM Buffero t}A @A A lys-

Table 5. Composition of supplements in mini-
mal agar plates

Pool Supplements

1 Adenine
Histidine
Phenylalanine
Glutamate

2 Uracil
Leucine
Tyrosine
Serine

3 Cysteine
Isoleucine
Tryptophan
Alanine

4 Methionine
Valine
Threonine
Aspartate

5 Vitamin Bl(4xg/ml)
Lysine
Proline

Arginine

Each of them was added to a final concentra-
tion of 40ug/ml.

ozyme 9] Fxsb 200ug/mirt HEE R sHshe]
30°C e zoA AR s on protoplast =
o] 4 (Olympus Type BH,X800) o2 %39
o 0.1M phosphate buffer(pH 7.0)<] proto-
plast & JEAAA stdgA g2 FAY FE
Hemacytometer (C.A. Hausser & Son, Phil. U
SA)= Al & oL Ao 9] protoplast A4

T2 AT
A28 FAF—FAGA Fe FAE 00007

FHze AT
6. Protoplast Regeneration Frequency
SMM Buffer & < &3
o2 3] Asle] regenerationw Ao mddt F 30
Coll Al 307k v kste] AAE 5 ¢F F
35l et

A} 2% protoplast &

3
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7 ura™ #7o] WA 9% ARt
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Fig. 4. Effect of temperature on protoplast
formation
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Table 7. Protoplast regeneration frequency on
regeneration playtes

Medium Regeneration Frequency (%)
DPA 0.6
HC 3.3

2 A= regeneration §0] HeoeniF goZ re-

generant 8] &8 ¥oj7 AT ¢

sl ok sheletz AzAsh

we ATt

2

Ae] protopalst §3-& Q7387 $3te] Ba-
cillus subtilis 258 F A9 9% gFA 5
2 NTG A= 84 2Asided FA9 9%
9 FA FFE Uracil 874 F5¢ Tryptophan
SF4 TFYS wra TS trpmEFY AFE
o FEQE &L A7 2.4X1070 1X107%e] 3}
9o}, Lysozyme A 2|¢] 9 3to] protoplast & =t
7] A% #4 pHA2=& 6.59% 30°C ¥+
Protoplast 34 ¢ % lysozyme 9] HA Fx=
200 pg/ml v}, Protoplast 7} 2o FAZ 3
B3 E £2 3:3%9
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