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ABSTRACT: In order to develop the protoplast fusion method of the strains of Fusarium, the
interspecific protoplast fusion was attempted between Fusarium poae and F. sporotrichioides.
Various auxotrophic mutants were isolated by the treatment of N-Methyl-N’'-Nitro-N-
Nitrosoguanidine. The optimal conditions for the formation and regeneration of protoplasts were
examined and the characteristics of a fusant were studied. As a results, protoplasts were readily
obtained from 18 hours cultured mycelia by the treatment of driselase for 3 hours and 0.6 M
KCl as a best osmotic stabilizer at pH 6.0 for the formation of protoplast. Sucrose was the most
suitable for the regeneration. Polyetylene glycol (M.W. 8,000) in CaCl,-glycine solution was used
to induce the protoplast fusion. The interspecific fusion frequency between protoplasts among
the auxotrophic mutants of the two strains ranged from 2.7X 1072 to 5.7X 1073, DNA content
and cellulase activity were rather increased in the interspecific fusant. The lag phase of growth
curve was slightly elongated in the fusant.
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Fig. 1. Effect of concentration of driselase on the yield
of protoplast from F. poae.
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Plate

A: Protoplast formation of F. sporotrichioides. with the enzyme driselase for 3 hours.
B: Protoplast formation of F. Poae, with the enzyme driselase for 3 hours.
C: Aggregation of protoplast after PEG treatment for 10 min .
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Fig. 2. £ffect of mycehal age on the formation of
protoplast from the mycellium of F. poae.
Il — W: number of protoplasts per mg of dried
mycelium
A — A dry weight
® — @: total number of protoplasts.
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Fig. 3. Effect of osmotic stabilizer on the formanon of
protoplast from the 18 hour-old mycelium of F.
poae and . sporotrichioides: The concentration
of the salt was 0.6 M in O1 M phosphate
butter, pH 6.0
W : £ sporotrichioides
—: F poae.

Table 1. Effect of osmouc stabilizers on the regene-

ration of protoplast of F. poae and F.
sporotrichioides.

Regeneration frequency (%)

Stabilizer —
F. poae F. sporotrichioides

KCl 7.0 10.9

sucrose 14.2 134

NaCl 11.6 6.5

NH.CI 1.9 32

MgSO; 5.8 5.8

o] ¥ (Bartnicki-Garcia®} Lippman, 1972)

melanino] AV AL Fr@ sty g7 ool
(Bull, 1970) Al e] Be), 3}5b4 2w slo] |3}
Ao AR E
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Fig. 4. Effect of pH of osmotic stabilizer on the
formation of protoplast from 18 hour-old
myceljum of F. poae and F. sporotrichioides
®—®: F poae
A — A: F sporotrichioides

Table 2. £ffects of pretreatment on the protoplast
formation from F. poae an F. sporotrichioides.

Chemicals F. poae F. sporotrichioides

Control 1.5x107 5.5x10¢

100 mM B- 2.1X10° 20X 10°
mercaptoethanol

200 mM Ethyl alcohol  1.2X10° 15X 10°

50 mM EDTA+ 5.0Xx10° 3.0X10°

25 mM B-
mercaptoethanol
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Fig. 5. Survival curve of F. sporotrichioides Spores
treated with MNNG: The final concentration of
MNNG solution is 200 ug/mi.

Table 3. Nutritional requirement of F. poae and F.
sporotrichioides auxotrophic mutants.

PN-1 ser”, trp” asp”

PN-2 ribo~

PN-3 leu™, lys~, ribo™, ino™, gly~
SN-1 arg” pro-

SN-2 arg”, pro’

SN-3 pro”

SN-4 pro-

SN-§ pro~

PN: Nutritional requirement of F. poae
SN: Nutritional requirment of F. sporotrichioides

Table 4. /nterspecific  fusion frequency crossed be-
tween protoplast from the various auxotrophic
mutanis of F. poae and F. sporotrichioides

No. of colonies on Fusion
Cross MRM CRM frequency
(X109 (X109
PN-1XSN-1 6 22 27X10°?
(FUPS-1)
PN-1XSN-2 3 150 20X107*
(FUPS-2)
PN-1XSN-5 4 70 57%107?
(FUPS-3)

o Bu'Lock% (1986) 2] Aw}e} $apslaic)
FARTY SHHO|Fe| i)

FdHol¥ o alkylating agentE 4 47)9] Ho)
T TR dodls Aeg UdwA 9 (Catond
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Table 5. DNA contents in mutants and fusant.

Content of DNA

Strains (ug/cell)
SN-1 44
PN-1 425
FUPS-1 54
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Fig. 6. Growth curve of parents and fusant
O — O: parental strain
® — @: fusant

Table 6. CMCasz activity of auxotrophs and fusant

Strains Enzyme activity

(Unit/ml)

Wild types

F. poae 244
F. sporotrichioides 29.7
Mutants

SN-1 35.2
PN-1 30.2
Fusant

FUPS-1 379

(1985)2) Az wg o5 bl AxgAD 7}
¥40) ¥ee s % 4 ok

o=

FHEA S} FAT YAEL vlws] B of Jurd
o8 ofAlFel vgte £ Fr7)7t o] 71Hew
Haxel 9l (Kuegt Yamamoto, 1979), B A&
M E F kAT A K E7)7F 1247 Rl
18] FUPS-10] 7§ 184]17ke 2 tha A7) veh
t} (Fig. 6).
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