Kor. J. Appl. Microbiol. Bioeng
Vol. 16, No. 4, 303— 309 (1988)

Protoplast Regeneration and Interspecific
Fusion of the Genus Cellulomonas

Bae, Moo* and Bo-Yeon Cho

Department of Biology, Ewha Womans University, Seoul 120-750, Korea

In order to establish the process of interspecific protoplast fusion of the genus Cellulomonas
capable of utilizing of cellulose, C. flavigena NCIB 12901 and Cellulomonas sp. CS1-1, the optimum
conditions for the regeneration and fusion were examined. The condition of suitable osmotic sta-
bilizer for the protoplast regeneration of C. flavigena was established by using 0.4M sorbitol. And
then, by addition of 3% polyvinyl pyrrolidone (PVP) to cell wall regeneration medium, regeneration
frequency was increased 3 times higher than that without PVP addition. The optimum conditions
for the interspecific protoplast fusion between auxotrophic and antibiotics resistant mutants were
obtained with 40%(W / V) of PEG (polyethylene glycol) 6000 as the fusogenic agent and 25mM of
CaCl, on treating time for 15 min. The fusion frequency between mutants was from 2.0 X 107 to
4.0 x 107! under the optimum conditions. The fusants were confirmed to revert from protoplast to
cells of rod type during regeneration process and the aggregation of protoplast by PEG was observ-
ed. Also the progress of fusion was observed by scanning electron microscopy. Many isolated
fusants were shown to be complement clones of both parents which occured at a high frequency

among the isolated clones.
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Table 1. Mutant derived from Cellulomonas flavigena
and Cellulomonas sp. CS1-1

mutants phenotype
C. flavigena NCIB 12901
cf K 21 Km”
cf A 23 Ade™, Km", Sm”
cfV 1l Val-, Km’", Sm”
cf L 4 Lys-, Sm’”
cf V13 Val -
Cellulomonas sp. CS1-1
cs C43 Cm”
cs L 27 Lys-, Cm"
cs L 34 Lys-, Cm”, Nm”
cs H 88 His~, Cm”
cs A 116 Arg-, Cm”
cs A 115 Ade-, Cm*
cs T 52 Trp~, Cm”

% lysozyme®
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Table 2. Effect of varicus osmotic stabilizers on pro-
toplast regeneration of Cellulomonas flavigena

osmotic stabilizer regenerated cells No. regeneration

(0.5M) (cells/mi) frequency(%)
KCl - 0
Na-succinate - 0
Sucrose 1.2 x 107 0.77
Sorbitol 9.8 x 107 6.28
Mannitol 8.0 x 107 5.13

Intact cells (1.56 x 10° cells/m/) were treated with lyso-

zyme (400 ug/ml) at 30°C for 6 hr.

B-C
A

regeneration frequency (%) = x 100

A ; Number of protoplasts

B; Number of regenerated cells on RCM

C; Number of osmotic resistant cells in plate after
osmotic shock
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Fig. 1. Effect of concentrations of osmotic stabilizers
on protoplast regeneration of C. flavigena.
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Table 3. Effect of polyvinyl pyrrolidone(PVP) on pro-
toplast regeneration of Cellulomonas flavigena.

PVP concentration regenerated cells No. regeneration

(%) (cells/mi) frequency(%)
none 2.68 x 108 16.7

1 2.83x 108 18.0

2 2.38 x 108 15.1

3 7.92 x 108 50.4

4 2.30 x 108 14.6

Intact cells (1.57 x 107 cell/m/) were treated with lyso-
zyme (400 g/ ml) at 30°C for 6 hr.
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Fig. 2. Scanning electron micrographs of intact cells of
Cellulomonas flavigena NCIB 12901 and Cellulomonas
sp. CS1-1.

A. C. flavigena NCIB 12901

B. CS1-1
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Fig. 3. Scanning electron micrographs of protoplast
regeneration,

A. Protoplasted cells of C. flavigena

B. Regenerated cells of C. flavigena
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Table 4. Effect of fusogenic agents on interspecific pro-
toplast fusion of Cellulomonas sp.

fusogenic agent fusion frequency

none 9.18 x 1077
PEG 6000 1.10 x 1074
PEG 4000 1.07 x 1074
1 M CaCl, 1.71 x 1078

PEG concentration; 30 w/v %

treating time of fusogenic agent; 30 min.
fusion frequency = Bi(—“

A; Number of regenerated cells on RCM

B; Number of regenerated cells on FCM

C; Number of regenerated cells on FCM withcut fuso-
genic agent treatment
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Fig. 4. Effect of PEG 6000 concentrations(w/v %) on
regeneration and fusion of Cellulomonas protoplast.
treating time; 30 min.
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Fig. 5. Effect of duration of PEG treatment on regen-
eration and fusion of Cellulomonas protoplast.
PEG concentration; 40% (w/v)
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Tahle 5. Effect of Catt ions on the regeneration and fusion of Cellulomonas protoplast
Relative value
Concentration of CaCl, Regenerated cell on RCM Fusion frequency -
(cells/ml)) Regeneration Fusion
frequency frequency
0 mM 0.52 x 107 1.7 x 1073 100 100
5 mM 0.68 x 107 2.0 x 1074 131 1176
10 mM 2.10 x 107 4.6 x 104 404 2705
25 mM 1.52 x 107 7.1x 104 292 4176
50 mM 1.48 x 107 5.4 x 104 285 3176
100 mM 1.36 x 107 4.0 x 104 261 2352
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Fig. 6. Scanning electron micrographs of mterspeclf!c protoplast fusion of Cellulomonas sp.

A. Protoplasted cells of C. flavigena

B. Protoplasted cells of CS1-1

C. Aggregated protoplasts after PEG treatment (The
photographs were taken at magnification of 800X under
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Table 6. Fusion frequency of interspecific protoplast
fusion of Cellulomonas species

parental strains fusion frequency

cf A23xcsL 27
(Ade-, Km’x Lys~, Cm")
cf A23 xcsH 88
(Ade~, Km’x His~, Cm")

4.20 x 107

1.93 x 1074

Table 7. Reversion frequencies of auxotrophic mutants

mutant reversion frequency
cf A 23 (Ade-, Km") 1.0 x 10
cs L 27 (Lys~, Cm") 2.3x 108
cs H 88 (His~, Cm") 1.2x 108

Table 8. Genetic characterization of fusants obtained
from interspecific protoplast fusion

. No. of colonies
Ade His Lys Cm Km

obtained
EXP. 1 Parental
cfA23 - + + S
csH8 + - + R S
Fusant
+ 4+ + R R 5
- + R R 1
+ - + R R 0
- - + R R 1
EXP. 2 Parental
fA23 - + + S R
esL27 + + - R S
Fusant
+ + + R R 37
- + - R R
+ + - R R
- + - R R

Cm; chroramphenicol,
S; sensitive cell,

Km ; kanamycin
R; resistant cell
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