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Isolation of Protoplasts from Flammulina velutipes
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ABSTRACT: To obtain hasic information for the genetic analysis and breeding of Flammulina
velutipes, some factors affecting the release of protoplasts from the fungus were studied. Potato
Dextrose peptone Agar medium was suitable for the growth of the mycelium and the protoplast
formation of F. velutipes. The culture age for the high yields of protoplast was 5 days on PDPA.
Few protoplasts were formed from the mycelium cultured on Mushroom minimum Media. The
highest yield of protoplasts was obtained in enzyme solution containing Novozyme 234 plus
cellulase CP at 10 mg mI-! concentration, while a half amount of protoplasts was obtained in
enzyme solution containing Novozyme 234 only. The optimal reaction time of the mycelium in the
lytic enzyme mixtures was 3 hours. The best osmotic stabilizer for the protoplast formation of the
mycelium was 0.6M sucrose without buffer at pH 6.2.
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Table I. Ingredients of the media used for culture of Flammulina velutipes(gl™).

Medium ingredients PDP PDA PSA PDY Y G MMM MCM CCM SCM
Yeast extract 5.0 5.0 2.0 5.0 15.0
Peptone 5 5 2.0 5.0 2.0
Glucose 30 10 20 20 50 20
KH,PO, 0.46 0.46 0.46 0.46  0.46
K,HPO, 1.0 1.0 1.0 1.0 1.0
MgS0,-7H,0 0.5 0.5 0.5 0.5
PDA (Bacto) 39 39 39

Sucrose 20

Potato 200

Agar 20 20 20 20 20 20 20

MMM: Mushroom Minimal Medium.
MCM: Mushroom Complete Medium.
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Table-II. The mycelial growth of F. velutipes on
the different media.

Colony diameter (mm) after -

“ Growth Degree of
2days 4days 6days aerial

medium mycelium*
PDA 14.5 32.8 54.1 ++
PDY 12.1 22.2 36.2 ++
Y G 9.8 24.8 38.0 +
MMM 8.1 31.5 53.0 +
MCM  10.2 29.0 50.0 ++
CCM 131 26.8 39.8 +++
SCM  11.8 19.8 29.5 +
PSA 11.4 45.3 74.8 +++
PDP 13.8 34.7 59.2 +-++

Cultured at 25C
* ++ +: Indicates high degree of aerial mycelium.

Table III. :
mycelia of F. velutipes grown on different media.

Formation of protoplasts from

Growth medium  Protoplast yields (x10°ml %)

PSA 7.6
PDA 10.7
PDP 12,1
MCM 1.3
MMM 0.0

Novozym 234(5 mg m/~') was used for lytic enzyme.
Sucrose(0.6M) was used for osmotic stabilizer.
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Table IV. Influence of the physiological age of
mycelia on the protoplast release.

Culture  Colony Total protoplast Protoplast
days area (cm?) yields (x10°ml™") yields/colony
area (x10°ml ")

3 2.83 18.3 6.5
4 4.52 28.3 6.3
5 7.19 64.0 8.9
6 10. 32 14.3 1.4

Novozym 234+ Cellulase CP(10 mg m/™') was used for
lytic enzyme.
0.6M Sucrose was used for osmotic stabilizer.
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Fig.1. Changes of mycelial growth of F. velutipes
and influence of culture age on the protoplast
release.

Table V. Effect of commercial enzymes on the
protoplast release from mycelia of F. velutipes.

. Prot i
Enzyme preparation rotoplast yields

(x10°ml %)
1. Novozym 234 29.0
2. B-D- Glucanase 2.8
3. B-Glucuronidase 5.5
4. Novozym 234+ Cellulase Cp 52.0
5. Novozym 234+ Cellulase 14.0

Onozuka R-10

6. Novozym 234+ 8- Glucuronidase 12. 6
+Cellulase Cp

7. Novozym 234+ 8-Glucuronidase 14.5
+B-D~Glucanase

8. Novozym 234+ 8- Glucuronidase 18.5
+ £ D-Glucanase+ Cellulase Cp

9. Novozym 234+ Cellulase Onoz- 24.0
ukaR-10+ £ Glucuronidase
10. Novozym 234+ Cellulase Cp 40.0
+ Chitinase

Concentration of lytic enzymes was 10 mg m/~'.
Sucrose{0.6M) was used for osmotic stabilizer.
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Table VI. Effects of the concentration of lytic
enzyme on the protoplast release.

Enzyme Protoplast yields (x10°m!1™")
concentration
(mg ml~7) Novozym 234 Novozym 234+
Cellulase CP

0.0 0.0

11.7 30.3

10 29.3 61.4

15 7.3 17.4

20 2.3 9.3

Sucrose(0.6M) was used for osmotic stabjlizer.

Table VII. Effects of pH of osmotic stabilizer
on the protoplast release.
Stabilizer (0. 6M) Protoplast yields
(x10°ml )
Sucrose (without buffer,pH 6. 2) 28.0
Sucrose (pH 5. 8) 13.1
Kel (without buffer, pH 6. 2) 10.0
Kcl (pH 5. 8) 18.1

Novozym 234+ Cellulase CP(5 mg m/~") were used for
lytic enzyme.
Lytic mixtures were controlled at pH 5.8 by 20 mM
phosphate buffer.
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Fig.2. Effects of incubation time on the protoplast
release.
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Table VIII. Effects of different stabilizer on the
protoplast release from mycelia of F. velutipes.

Stabilizer (0. 6M) Protoplast yields (x10°ml~")

Sucrose 10. 2
Dextrose 0.3
Mannitol 0.0
Sorbitol 0.8
Kel 8.1
MgSO,-7H,0 2.1

Novozym 234(5 mg m/~") was used for lytic enzyme.

20

14,7

protoplast yields(Xx10° m/™!)

0.6 1.4
— I
0.2 0.4 0.6 1.0
Sucrose(M)
Fig.3. Effects of the mole concentration of stabi-
lizer on the protoplast release. Novozym 234(5 mg
m{~!) was used for lytic enzyme.
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Plate.l. The colony of Flammulina velutipes
cultured on PDP medium for 5 days at 25C.

Plate.3.
Flammulina velutipes.

Released protoplasts from mycelia of

CPS 10mgm/~' MEER FEASISE W 52,0x10°
m/2 b Egken] BiE RAERE-S SEEEel sl
v}, Novozyme EEpEHEEAME Bl 4=
Art. BERW pHel e BABFAEEC kol
uhe} ERE Wooh, BERES KBRS Nov-
ozyme 234+ Cellulase CP 10mgm/-12] 7-$- 3%
B % A BHEES 29

BEBFEET 0.6 M| Sucrose’l #iFRgolo o
o Efgslol pH 6, 22 HAY of FEREREY) i

g0 /b3 Bkt

Plate.2. Mycelia and clamp connection(C) of

Flammulina velutipes.

Plate.4. Reverted colonies from protoplasts of
Flammulina velutipes on the PDP medium stabil-
ized with various stabilizers.

a: Sucrose b: KCl c: Sorbitol d: Mannitol e: MgSO, - 7H,
0.
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Plate.5.

Dikaryotic(D) and monokaryotic(M)
strains from reverted protoplasts of Flammulina
velutipes.
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