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Isolation of Protoplasts from Rhizopus nigricans

Myung-Hee Kim and Mal-Nam Kim*
Department of Biology, College of Science, Sangmyung Women's University, Seoul 110-743, Korea

ABSTRACT: Conditions for isolation of protoplasts from spores and mycelia of Rhizopus nigricans
were studied. Larger amount of protoplasts was obtained from swollen spores in liquid medium
contained with 5% of 2-deoxy-D-glucose for 4 hours than from mycelia. Enzyme mixture of Novozym
234(2%) and B-glucuronidase(5000 unit/m/) was most effective for the isolation of protoplasts from
swollen spores and from mycelia. The solution of 0.6 M MgSO, or mannitol and pH 6.0 showed
good results as the osmotic stabilizer and the optimal condition of pH of the enzyme solution
for the isolation of protoplast from the swollen spores, respectively. At this condition, 8.0 10°
cells/m!/ of protoplasts was obtained from swollen spores by digestion with lytic enzyme mixture

for 2 hours.
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Table 1. Protoplast formation from swollen spores
and mycelia of R nigrican by treating the
cells with lytic enzymes

Number of protoplasts

. (cells/ml)
Lytic enzymes -
swollen mycelia
spores
Novozym 234(2%) 6.25X10°  1.2X10°

B-glucuronidase 20 X10° 3.0X10°

(10,000 unit/m/)
Driselase(2%) 0 0
Chitinase(50 unit/m/) 0 0

Novozym 234(2%)+ 80 X10° 3.8X10°
B-glucuronidase(5,000 unit/m/)
Novozym 234(2%)+

Chitinase(50 unit/m/)
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Fig. 1. Effect of duration of treatment with lytic en-

zymes on the formation of protoplasts from
the swollen spores and mycelia of R nigri-
cans. Reaction was performed in a solution
containing Novozym 234(2%) and B-glucuro-
nidase(5,000 unit/m/).

O: protoplasts from swollen spores, @: proto-
plasts from mycelia.

FA2XE Park £(1983)& 2% Driselase® 3417}t
zg)ste] 70X 10° protoplasts/m/2] YFAAES B
2l st ch

ME HEAS E1

A o] g vE {FAo Bad AF
AAZE 04-08M Fx2] NaCl, KCl, MgSO,, ma-
nnitol, sucrose, sorbitol So] 7} wWo] A& T
gorm BE FRe FEALE AME sbsd AN
QAN ok RaEe] gle B Z(Davis, 1985),
59} 7 EE] Bde] TRl wel AR A S
2579 55 o2A A43tedof dr)

B Ao AME AR IAAle] FR
AgdA e A A=E Fig 2o Vet
A= MgSO2t mannitol S ARE3F 7%
&7t Fgkew NaClol e 714 A& 59
A7} YA =gt

@ Loox &
oft o m i



PROTOPLAST OF RHIZOPUS 141

10
E
w8\

I
Q
I
>
a
e 4L
2
Q
S
&

2 L q
: N
; \

. &N
NaCl KCt Mannitol NH ,C

Osmotic stabilizer

Fig. 2. Effect of osmotic stabilizer on the formation
of protoplasts from the swollen spores of R.
nigricans. Concentration of salts and mannitol
is 0.6 M in 20 mM phosphate buffer at pH 6.0
and lytic enzymes consists of Novozym 234(2
%) and B-glucuronidase(5,000 unit/m/).
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Fig. 3. Effect of pH of lytic enzyme solution on the
formation of protoplasts from the swollen
spores of K. mnigricans.

SFAAI(MgSO)] pHE de) doaxn 84 89
pH7} 184 A) YA v A& dekE AR 23
Rhee2} Choi(1986)7} R. orvzaes| 4] X318+ 23 pH
H2(pH 6.0-6.5)2F 413+ pH 6.00[4 A2 -3
Aol g s 2 24 24 Vel

fu lo

Fig. 4. Protoplasts releasing from the swollen spores
of R. nigricans. Protoplast protruding from
the swollen spores(A-C) and protoplast for-
mation by cell wall lysis(D-F). Arrows indi-
cate protruding of protoplast. Bar represents
12.5 um.

AR Mol in|
Fig. 4¢} 5+ 47 9
d3AAN7 YHE= 3
A171 22ke] A--Fig 4= E3Le] gk F-Holq A
| eksbe]o] Ay} el h-HFig 4-A~
Q), = Axw B3 axst AEH HAAel zHg
sto] AEHo] HP ey YFAAr} Lo
UstthFig 4-D~F). A Z3E o] 93] &
2] =(Fig. 5) M2l AHy-2)(Fig. 5-A, B), TAH4]
o] HW¥§-$(Fig.5-C,D) 5 ofzl F-9lolla 32s
gow, A 9w 234A] Z27)7F ok
A byt
ol Aol AxpRFE] Aol ¢l chalA| o FAkA|
2 o]zl R nigricansol A% A= ¥ 23 ¥
gro2 URLAE Fes) 2 5 Aee ¢ F
glom olF olfate] AHAA il AT AA

i_;_!-

Ao} EAHH E ]
depla ek B
]_

. oY

oX, o
Mo

Mo it 124

e

71
o

3

o



142 THE KOREAN JOURNAL OF MYCOLOGY, 22(2), 1994

Fig. 5. Protoplasts releasing from the mycelia of R nigricans. Protoplasts protruding from hyphal tip(A, B)
and from lateral surface of hyphae(C, D). Protoplasts were formed from the mycelia(E). Arrows indicate

protruding of protoplast. Bar represents 12.5 um.
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