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Fig. 1. Time course of swelling, germination and pro-
toplast  formation from conidiospore of P
vurruculosum  during  incubation in  liqud
minimal medium comaining 2-deoxy-D-glucose
25 ug/ml.
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Table 1. Comparison of commercial enzymes for their
ability to induce protoplast formation from P.
verruculosum.

Protoplast formation

Lytic enzyme

Intact Swollen

conidia (%)  conidia (%)
Chitinase — 10
Laminarinase - —
B-Glucuronidase - 16.7
Chitinase
+ Laminarinase - 21
+ B -Glucuronidase
Novozyme 234 - 51.3
Driselase - 20.5
Zymolase 20T - 13.7

Macerozyme R-10 — -
Cellulase Onozuka RS — -
Meicelase — -

Conidia were preinubated in liquid minimal medium
for 10h and treated with each enzyme (1%, w/v) at
30°C for 3 h.
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Fig. 2. Effect of osmotic stabilizer on the formation
of protoplast from conidiospore of P. ver-
ruculosum. After conidiospores were
preimncutated for 10 h, reaction was performed
with 1% Novozyme 234 dissolved in the 0.05
M citrate buffer containing various osmotic
stabilizers at 30°C for 3 h. (NH4).SO.@), KCI
). NH.Cl(A), MgSO4(C), NaCi(C)), Sorbitol(),
Mannito/(©).
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Fig. 3. Protoplasting process from conidiospore of P.
verruculosum.
A: Dormant conidiospore, B: Swollen
conidiospore, C: Release of protoplast from
the conidia, D: Isolated protoplast. Bar equals
10 um.

Table 2. ARegeneration frequency of the protoplast at
different osmotic stabilizers.

Osmotic stabilizer” Regeneration frequency (%)
b)

(NH4),80, 232
MgSO, 49.2
NH,ClI 123
KCl 35.0
NaCl 304
Sorbitol 17.8
Mannitol 19.0
“Each stabilizer was added into regencration

complete media to give a final concentration of 0.6
M.

"Regencration frequency of auxotrophic mutant, PVA
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Fig. 4. Regeneration process of protoplast of P
verruculosum in regeneration medium(RCM).
Type I. A. Pyriformed conidial protoplast in
&h; B. Formation of yeast-like form and

aberrant tube in 14h: C, Normal hypha
development from the ontrary side of
aberrant tube. Type II: D. E and F. Normal
hypha are developed from  regenerating
protoplast in one side directly or radically.
G. Lengthened and branched hypha in 20 h:
H. Well-developed hypha in 24 h.
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ABSTRACT: Formation and Regeneration of Conidial Protoplast from  Penicillium
verruculosum
Kim, Jeong-Ho, Jeong-Won Huh, Hee-Jong Chung, Young-Kyu Lee and Ki-Chul
Chung* (Institute of Biotechnology. Chonnam National University. Kwangju.
500-757. Korea)

Formation and regeneration of conidial protoplast of Penicillium verruculosum. hyper-
cellulolytic {ungus, were examined. By using Novozyme 234(1% w/v) as a cell wall lytic
enzyme. the highest yield of protoplasts exceeding 50% was obtained from the swollen
conidiospores preincubated in the minimal medium containing 2-deoxy-D-glucose(2-DG.
25 wg/ml) for 10-12 h. No protoplast were obtained from dormant spores. The regencration
frequency of the protoplasts was 49.2%. which was higher than that of mycelium originated
protoplast (4.6-27.8%. in 0.6 M MgSO.. pH 5.6). The best osmotic stahilizer for the isoaltion
and regeneration of the protoplast was 0.6 M ammonium sulfate and 0.6 M magnesium
sulfate. respectively. The process of the protoplast isolaiton from swollen conidiospore and
regencration having two patterns from protoplast were observed through light microscope.



