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Pseudomonas spp.
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The optimal conditions for the formation and the regeneration of Pseadomonas spheroplast were
measured. Pseudomonas spp. cells were transformed to spheroplasts from 99.0% to 99.9% by treatment
of 100 ug/mi lysozyme and 10mM EDTA at rovm temperature. The optimal pH for the spheroplast
formation was pH 8.0. Magnecium chloride, calcium chloride and streptomycin were effective on
the stabilization of Pseudvmonas spheroplast, while Mg+ and Na* jons were effective on the forma-
von of Pseudomonas spheroplast. Rich Regeneration Medium was used for the regeneration of
Pseudomonas spheroplast. To improve regeneration frequency, Bovin Serum Albumine and cationic
ions were added to the spheroplast dilution beffer and regeneration environment respectively. Treat-
ment of 20mM calcium chloride in the Rich Regeneration Medium could impruve the yield of
regenerants as much as 28-fold. Treatment of 1% Bovin Serum Albumine in the spheroplast forma-
tion and dilution buffer increased the yield of regenerants to 10-fold. Alsc, the regeneration frequen-
¢y was improved to 14-fold when Rich Regeneration Meidum containing 0.5% Gelatin was used for
regeneration as well as 1Y% Bovin Serum Albumine.
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Table 1. Effect of lysozyme concentration on the
formation of Pseudomonas spp. spherop-
/asts.
Osmotic sensitivity (%) ®
Lysozyme - -
P.putida KU188  P.aeruginosa
(ug/ml) KU 141
20 22. 4 24.0
40 51.4 62. 8
60 60. 8 67.2
80 68. 8 72.8
100 71. 4 76. 4
150 71.4 68. 4

a; Osmotic sensitivity was detected as percent
decrease in turvidity. A fall in optical density
at 600nm indicates lysis.
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Table 2. Effect of EDTA concentration on the
formation of Pseudonas spp. spheroplasts.

Osmotic sensitivity (%)

EDTA (mM)
P.putida P. aeruginosa
KU188 KU141
20 62.1 72. 3
10 68.0 74. 2
2 62.4 73. 8
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g 2k

# 7 pHE 8.001 2 A F g 242 2]
&2l AJAle] # z3leict(Table 3). Bacillus
Lo A A Ao gol AH&E 13l SMM
SkZ-oB o) pH+ 6,52 (Wyrick and Rogers,
1973), Pseudomonas & 73-%-ol|i= o] 44 0]
FEAE Ayl Ade] ol 2

o}, 22iv} Table 3 o4 M wle} ZFo] pH
8.0 = Add] FAs]l=d ol E. colid
$-oll glo] Al = w)s=abc} (Weiss, 1976).

Table 3. E£ffect of pH on the formation of
Pseudomonas spp. spheroplasts.

Osmotic sensitivity (%)

pH P.putida KU188  P:aeruginosa KU141
6.8 44.1 46.4
7.2 72.6 72.4
7.6 75.5 70.0
8.0 80. 2 82.4
8.4 80.6 74.0

2ret g 53t

AP AAE AAA7) 7] Y3 axA )Y &
S Ao THe T3l whe} deksioln, &
wae) s A ARsAG m
ARAARA Aeishi 5 o el chekatel
v} (Frehel et al., 1979; Elliott et al., 1975).
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Table 4. Effect of temperature and shaking on the formation of Pssudomonas spp. spheroplasts.

Osmotic sensitivity (%

Temp. Cond. P.putida P.putida P. aeruginosa P.acruginosa P.species P. species
cH K188 KU218 K1/141 PAO303 KU33 KUS1
01 °S 68. 1 77.0 68.0 63. 0 68.0 54. 8

*US 63. 3 81.6 72.0 752 80. 8 93. 0
37 S 63.6 70.6 65. 6 87.9 72.0 41.0
us 70.9 80.7 64.0 75.1 7.9 66. 6
12 S 51.8 63. 3 72.8 72.0 60.9 78.9
us 51.8 66. 9 69. 6 73.0 22.9 20,0

%S : Shaking, °®US: Unshaking Cond: Sheking condition

Table 5. Effect of Na*, Mg*? and Ca*? ions on the formation of spheroplast

P.putida KU188 P. aeruginosa PAO303
Conc. of osmotic leakage osmotic osmotic leakage osmotic
cation (mM) shock (%) resistant cells shock (%) resistant cells
NaCl 50 0. 021 110.5 8.0>10° 0. €31 70.0 5.3x10°
30 0.028 94.2 1. 0x10° 0. 36 106. 2 2.0x10°
10 019 96.9 3.5x10° 0. (32 99.2 2.6x10°
1 018 101.7 <1.0x10° 0. (55 102.3 2.3x10°
MgCl, 50 0. 139 35.0 9.0x10° 0.184 57.0 2.4>%107
30 0.135 36.8 2.1%10° 0. 196 43.3 2.4X107
10 0. 148 36.8 1.5x10° 0. 184 42,1 2.3x107
1 0. 034 79.8 2.2x10° 0.118 42.1 2.0>90°
CaCl, 50 0. 191 56.1 9.1x10° 0.210 43.7 1.9x107
30 0. 200 56.1 9.1x10° 0.191 52.7 1.4x107
10 0.175 38.1 6.5%10° 0. 196 47.2 2.8%107
1 0. 080 62.2 3.8%x10° 0. (:68 54.3 1.0x10*
No. addition 0.032 100 4.2x10"* 0. (46 100 1.9x10°

Sheroplasts of Pseudomonas spp. were prepared by Lysozyme-EDTA in Tris-HCl buffer {pH8.0) contained
each ion and 0.5M sucrose. To detect the osmotic shock, 5ml of distilled water was added to Im! of
the spheroplast suspension. And then, the light absorption at 600nm of the samples were detected. To
determine the amount of leakage, the spheroplast suspension was cenrrifuged. Leakage was expressed as
the percentage increase in light absorbtion at 260nm(E,,) in the supernatant fluid, taking the increase
in E, in the completely lysed fluid without the addition of sucrose and cations as 100%. The pellet
was resuspended and diluted with 10mM Tris-HC] buffer contained each ion and 0.5M sucrose. 0.1m/
of the sample was spread on the NA media to detect osmotic resistant cells.
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Table 6. Pseudomonas spp. spheroplast stablity in
varfous solutions®

Optical density

Solutions P.putida P.putida P.aerugi- P.aerugi-

KU188 KU218 nosa KU141 nose PAO303

0.5M sucrose 0. 185 0. 250 0. 145 0.120
distilled water 0,038 0. 044 0.021 0.016
0.00IM MgCl,  0.105 0.129 0. 085 0. 084
0.001M CaCl, 0.160 0. 220 0.125 0. 140
0.01M KCI 0. 053 0. 060 0. 030 0. 090
0.01M NaCl 0. 068 0.071 0. 040 0. 084
0.01IM NH,CI 0. 070 0. 064 0.039 0. 069
0.01M

L-lysine HCI 0. 060 0. 060 0,032 0.030
0-01M . 0. 155 0. 180 0.121 0,103
streptomycin

control ® 0. 165 0.174 0. 165 0. 140

& . Pseudomonas species cells were converted sp-
heroplasts by lysozyme-EDTA procesure. To in-
vestigate the stability of spheroplast, samples (1
ml} of the spheroplast were added 10 5m! of the
solution indicated and then detected optical densi-
ty at 600nm, A fall in optical density indicates
lysis.

b I Normal Pseudomonas cells (1 ml) were  added
to distilled water 5mi and then dete(t(d optical
density.
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crococcusol| A A gldl Aol olagi}, g
MgCl, ot CaCl, += Streptomyceteo| 4| = 7o
ot S ‘/]’E}‘ﬂ‘:] L ¥ s]edvh(Okanishi et al.,
1974).
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1 envelope 2| Hel 5 2 v}el ]r. Fig.2 (a~
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A A S 2 = ehokm, e1Zuto] Hrbs|o] WA x|
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(Fig.2;¢,d).

Table 7. Effect of di-c ‘ion on the regeneration
of Pseudomon s putida KU188

Di-cation added to Regeneration
RRM media
MgCl, (mM}  CaCl, (imM:  No. of Increased

Colony rate (%)

- - 35 100

10 - 44 125

20 - 30 85

50 - 49 145

- 10 920 2678

- 20 1000 2857

- 50 600 1714

10 10 102 291

10 20 112 320

10 50 60 171

20 10 109 31t

20 20 76 217

20 50 102 291

50 10 36 102

50 20 55 157

50 50 78 222
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Fig. 1. (a b) Thin section of normal Pseudomonas

putida KU188.
OM, outer membrane ; CM, cytoplasmic
membrane
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Fig. 2.

fa. b) Thin section of Lysozyme-EDTA trea-
ied spheroplast.
Note the break in the outer

memb-
rane.

"hin section of Lysozyme-EDTA trea
red spheroplast

Note the outer membrane and  the
presence of a cytoplasmic membrane
Lounding the cytoplasm.
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Table 8. Effect of BSA and gelatin on the regeneration Psedomonas putida K(/188

Concentrations (%) of BSA
0 0.1 0.3 0.5 1
RRM media %80 x 10° 160 * 10° 200 % 10° 200> 10° 770 % 10°
7
RRM+0.5% oo g8 150 > 10° 150 % 10° 110 % 10° 1070 % 10°

gelatin media

a: Regenerated cell number
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Table 9. Regeneration etfciency of Pseudomonas
strains

Strains P.putida P.putida P.aerugi- P.aeruginosa

Conditions KU188  KU218  nosa KU/141 PA0303
Sphero -

plasts L4X10° 7.9%10° 1.5x10°  8.0x10"
(No. /ml)

Regenerated

cells L0x10* 2.5%107 1.1x10" 1.1x10°
{No./ml)

Regenerated 6 31 6.8 135

frequency (%)
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T H7HE A% WA Aol ZobE e
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29158

Z A 3ot el
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sglow,
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b shEelel 214 pHaz 8.001% s EaAde:
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Mg *?s} Na* ¢]go] faps o
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