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ABSTRACT: F. velutipes Leu 2 gene ( 8 -isopropylmalate dehydrogenase gene) was used for trans-
formation of P. florida leucine requiring auxotrophic mutant P101. Transformation frequency was
very low but the transformed colony can grow on minimal medium very slowly. Transformation
was identified by Southern hybridization and reverse transformation into E. coli using chromo-

some DNA isolated from transformed P. florida.
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Transformation

Flommulina velutipes and Plewrotus florida be-
long to the family Tricholomataceae in Basidiomy-
cetes. Cultivation of Pleurotus spp. has been in-
creasing for the ast decade and become the most
inportant mushroom produced in Korea.

Development of cloning vector and transforma-
tion system is a prerequisite for molecular genet-
ics research. Dominant selectible markers are re-
quired to screen transformants. These marker
genes obtained by complementation of auxotrophic
mutants by biosynthetic genes cloned in a bacteri-
al plasmid have been described for some fungi (Hin-
nen, 1978; Case, 1979; Ballance, 1985; Munoz-
Rivas, 1986). Transformation in basidiomycetes
auxotrophic mutants has been reported on three
occasions. Munoz-Rivas et al.(1986) described the
use of wild type trp 1 sequence to transform trp
auxotroph of Schizophyllum commune Mellon et
al. used the Coprinus cinereus isocitrate gene for
cotransformation of C. cinereus double mutant, and
Binninger et al. transformed Coprinus cinereus by
Coprinus tryptophan synthetase gene. We report
the transformation of P. florida mutant, using F.
velutipes p-isopropyl malate dehydrogenase
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(E.C.1.1.1. 85) isolated by complementation of E.
coli Leu B mutant.

Materials and Methods

Strains

P. florida P101, Leu, Cyto, Ura auxotroph
selected by U. V. irradiation form the spores of P.
florida ASI 2016, was used for transformation.

Media

Mushroom complete medium (MCM) was used
for preparation of protoplast and DNA isolation
from transformants. Mushroom minimal medium
(MMM) was used for the selection of trans-
formants.

Bacterial transformants were selected on Lur-
ia Broth agar plates containing ampicillin (100 mg
ml/l,

Isolation and manipulation of DNA

Total P. florida DNA isolation and southern
hybridization was as described previouly (Byun,
1989).

Preparation of transforming DNA

Plasmid DNA pM 301 (Byun, 1989) was isolat-
ed from strain of E. coli using alkaline lysis proce-



28 Kor, J. Mycol, Vol, 17, No, 1, 1989

dure of Birnboim and Doly (1979) and purified on
cesium chloride/ethidium bromide gradients as
described by Maniatis et al.(1982).

Preparation of protoplast

Protoplasts were prepared from cellophane cul-
tures of P. florida P101 as previously described by
Yoo et al. (1984). After filtration through sintered
glass filter (porosity 1), they were washed twice
with 0.5 M sorbitol and 10 mM MOPS pH 6.75 and
once with 0.5 M sorbitol, 10 mM MOPS and 10 mM
CaCl,. The protoplasts were resuspended in 0.5
ml of 0.5 M sorbitol, 10 mM MOPS and 10 mM
CaCl, and dispensed into 0.25 ml aliquots. Plas-
mid DNA was then added and mixed well. Five-
tenth m/ of 30% PEG 4000 was added and incubat-
ed at about 30°C for 20 min. The protoplasts were
washed twice with 0.5 M sorbitol and 10 mM
MOPS. The washed protoplasts were plated on
MMM and overlayered with 0.75% molten agar
containing 0.6 M KCl.

Results and Discussion

Isolation of P. florida auxotrophic mutant

Spores from P. florida were collected and sus-
pended in sterile distilled water. The spore suspen-
sion was irradiated by U. V. ray until 5% survival
ratio. Leucine auxotrophic mutant was character-
ized by its ability to grow on mushroom minimal
medium (MMM) supplemented with leucine, but not
to grow on MMM without leucine. This mutant was
designated as P101. As the auxotrophic mutant
was complemented by the g-isopropylmalate de-
hydrogenase of F. velutipes cloned into PBR 322
it is assumed that mutant may be Leu 2 mutant.

Transformation of P. florida mutant P101

Plasmids containing Leu 2 gene (8-
isopropylmalate dehydrogenase) isolated from the
F. velutipes genomic library was selected by the
complementation of Leu B auxotrophic mutant in
E. cola.

This plasmid was used for transformation of P.
Jlorida leucine auxotrophic mutant by complemen-
tation. Protoplasts from 4-day-old mycelia of P.
JSlorida P101 were released and washed with buffer
with an osmotic stabilizer. Protoplasts and vector
DNA were mixed and treated with polyethylene
glycol. Protoplasts with DNA were plated for selec-
tion on minimal regeneration media. Following in-

Table I. Transformation of P. florida P101 using pM 301
vector.

Experi-Proto- Transform- Incubation  Presence
ment plasts ants periods for of clamp
x 105 Transformation connection
(days)
1. 2.25 2 17 —
2. 36.75 6 12 —
3. 5.25 9 14-22 -

Fig.1. Transformed colony on mushroom complete medi-
um (CM) and mushroom minimal medium (MM).

cubation for 8-20 days at 25°C some colonies of P.
florida were observed.

Putative transformed colonies and untrans-
formed colonies were tested on mushroom minimal
media (MMM) and mushroom complete media
(MCM). The untransformed colony grew very well
on MCM but could not grow on MMM. The Puta-
tive transformed colonies grew on MMM as well
as MCM but mycelial growth speed on MMM was
slow compared to that of MCM. The mycelia of
putative transformants have no clamp connection
in the same way as untransformed mycelia.

Southern hybridization

Total DNA from transformed colony and un-
transformed colony was isolated and purified by
CsCl gradient ultra centrifuge. Total DNA of trans-
formant was digested with EcoRl and ran on 0.7%
agarose gel stained with ethidium bromide. The
DNA in the gel was transferred to nitrocellulose,
probed with nick-translated pM 301 vector, washed
stringently 2XSSPE at 65°C and autoradi-
ographed. DNA from transformed colonies was
hybridized with vector pM 301. Hybridized band
showed that the plasmid may be integrated into
the chromosome.
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Fig.2. Southern hybridization of pM 301 to the DNA of
pM 301 transformants Lane 1, Leu 2 gene fragment of
F. velutipes DNA; Lane 2, transformant’s total DNA,
Lane 3, transformant’s total DNA.

Transformation of E. coli using total DNA of

P. florida transformant

Total genomic DNA of transformants was
used for transformation of E. coli HB101. Any
colonies wasn’t recovered by transfer of the cellu-
lar DNA into an E. coli host. On the other hand,
total genomic DNA of transformants was EcoRl
digested and ligated. Ligated DNA was used to
transform E. coli HB101 by ampicillin resistancy.
One colony showed ampicillin resistancy. Plasmid
DNA was prepared from the colony of ampicillin
resistant E. cols cells using the modification of the
Birnboim and Doly procedure described by Silha-
vy et al. Whether the plasmid was Eco Rl digest-
ed or not, plasmid band was the same to the origi-
nal pM 301 vector on the agarose gel electropho-
resis (Fig.3).

Together with the hybridization data these
results showed that in P. florida this vector may
be integrated into chromosome without the capac-
ity of autonomous replication.

These results show that the pM 301 plasmid
containg a sequence which can transform to pro-
totrophy the B-isopropylmalate dehydrogenase-
deficient strains of P. florida. The transformation
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Fig.3. Plasmid pM 301 and recovered plasmid by trans-
formation of E. coli HB 101 using transformant’s total
DNA religated ater Eco R1 digestion, Lane 1, m Hind
3 digested; Lane 2, recovered plasmid; Lane 8, plasmid
pM 301; Lane 4, recovered plasmid, Eco R1 digested;
Lane 5, plasmid pM 301, Eco R1 digested.

frequencies observed with this plasmid are still
markedly lower than those observed in yeast with
self-replicating hybrid plasmid.
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