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Variations in Mitochondrial DNA of Pleurotus sajor-caju
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ABSTRACT: Five strains of Pleurotus sajor-caju were collected from some countries including India
and Papua New Guinea. Four strains produced brown fruitbody but the other strain from Papua
New Guinea produced white fruitbody. Monokaryons obtained from both strains producing brown
fruitbody and white fruitbody were mated each other. They showed different mating types such
as brown strain of A A,B,B, and white strain of A;AB;B;. DNAs were isolated from mycelia of
five strains of P. sajor-caju. Mitochondrial DNA was seperated from nuclear DNA by bisbenzimide-
CsCl ultracentrifugation. Digestion of the fungal mitochondrial DNA with Eco RI restriction endo-
nuclease yielded from ten to fourteen fragments. Two strains of the five strains showed different
restriction pattern of mitochondrial DNA from the other three strains. Summation of the fragment
sizes gave a mitochondrial DNA size of about 60 to 65kb.
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Introduction

P. sajor-caju is regarded as tropical mushroom
by it’s characteristics producing fruitbody at about
20-25C . As the species has not been found in
Korean wild flora until now, the strains introdu-
ced from foreign countries including India have
been cultivated in the farm at summer season.
The strain introduced from India showed brown
cap color but the strain from Papua New Guinea
showed white color of fruitbody.

As P. sajor-caju formed primordia in the petri-
dish, this species is thought as a good material
for genetic studies of edible mushroom(Go, 1984).

The objective of this research was to distinguish
P. sajor-caju strains by fruitbody color, inter-strain
mating and mitochondrial DNA band pattern dige-
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Table 1. P. sajor-caju strains used in this experi-

ment
Strains Origin Fruitbody color
AST 2070 India Brown
ASI 2085 Hong Kong “
ASI 2096 Thailand “
ASI 2108 England “
ASI 2139 Papua New Guinea white

(Wild species)

sted with restriction enzyme.
Materials and Methods
Strains and their culture

All strains used in this study(Table 1) were
preserved on Potato Dextrose Agar at 4C. Homo-
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60-80g mycelia from submerged culture

{

Lyophilization and ground in the mortar

i

Lysis in the lysis buffer 60°C/2hrs
{
Isopropanol précipitation (0.6 X)
i

70% ethanol washing.
1)

Dissolve in TE

Fig. 1. Process of DNA isolation from P. sajor-caju
mycelia.

genized mycelia were inoculated in a liquid Mu-
shroom Complete Media and grown for 5 days
at the orbital shaker of 28T . Fruitbody was pro-
duced by the methods of Go ef @l(1984).

DNA extraction

DNA was isolated by the method of Fig. 1. Lysis
buffer was contained 100 mM Tris HCI(pH 8.3),
50 mM EDTA, 500 mM NaCl and 1% SDS. Pro-
tein of isolated DNA was separated by equilibrium
centrifugation in CsCl(for 1 hr at 22,000 g) and
upper phase was easily removed. Purification of
DNA was done by CsCl-Ethidium bromide density
gradient centrifugation. After removal of EtBr and
CsCl, mitochondrial DNA was separated by CsCl-
Bisbenzimide centrifugation as described in Fig.
2(Hudspeth, 1980). DNA bands in CsCl-Bisbenzi-
mide were distinguished under the U.V. illumina-
tion and collected by side puncture. Bisbenzimide
was removed by extracting with TES(0.1 M Na(Cl,
10 mM Tris-HCL, pH 8.0, 1 mM EDTA) saturated
butanol. The CsCl solution was then dialyzed with
TE pH 8.0(10 mM Tris-HCl, 1 mM Na-EDTA)(Fig.
1, Fig. 2).

Restriction Enzyme Analysis

Restriction endonucleases of Eco R1, Bgl I[I(New
England Biolabs) and Xba I(Pharmacia) was used
according to manufacturer’s description. Restricted

DNA
i
CsCl - EtBr centrifugation 60K rpm/16hrs
I
CsCl — Bisbenzimide centrifugation 100K rpm/16hrs
i

Butanol extraction

!
Dialysis

Fig. 2. Mitochondrial DNA isolation of P. sajor-caju.

or unrestricced DNA were separated electropho-
retically in 0.7% agarose gels that contained 80
mM Tris, 89 mM -boric acid and 4.3 mM EDTA.
Gels were stained with ethidium bromide and vi-
sualized with a UV transilluminator.

Results and Discussion

Inter-strain mating

P. sajor-caju prdduced whitish fruitbody in st-
rain of Papua New Guinea and brownish fruitbody
in strains collected from several countries inclu-
ding India. Monokaryons were prepared by single
spore isolation from spore print of the fruitbody.

Monokaryons of four mating types such as A;B;,
AiB,, A;B; and A;B; were selected from the brown
strain. Those four each mating type monokaryons
were mated with four different mating type mono-
karyons from white strain. All of them produced
clamp connections on the mycelia and fruithody
on the rice-straw media.

As mating type of the brown strain was repor-
ted as AjA:B;By(Peberdy, 1993), mating type of
the white strain was presumed as A;AsB;3B,.

Mitochondrial DNA isolation

Total DNA from five isolates of P. sajor-caju
was extracted by SDS treatment from lyophilized
mycelia and purified by ultracentrifugation. DNA
showed red band by naked eye after EtBr-CsCl
ultracentrifugation. Red band was transfered to
new tube by side puncture and decolorized by
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Fig. 3. Fruitbodies from strain ASI 2070 and 2139 of P. sajor-caju.

Fig. 4. DNA separation by bishenzimide-CsCl gra-
dients.

several butanol extractions. DNA containing CsCl
was dialized with TE buffer to remove CsCl. The
DNA solution was further fractionated on CsCl-bi-
sbenzimide density gradients. Any band was not
observed by naked eye but two major bands con-
taining DNA were detected under UV illumination
(Fig. 4). Bisbenzimide and CsCl were removed by
butanol extraction and dialysis with TE buffer,
respectively.

Dense lower band contained high molecular
weight which showed complicated smearing DNA
pattern in agarose gel when digested with restric-

231 Kb
94 Kb;
66 Kb/
44 Kb

1 2345

Fig. 5. Eco RI digests of P. sajor-caju mitochondrial
DNA.
Lane 1: Lambda Hind IIL, Lane 2: 2085, Lane
3: 2070, Lane 4: 2096, Lane 5: 2139

tion enzyme and was presumed to be nuclear
DNA. Upper band from CsCl-bisbenzimide gradie-
nts contained high molecular weight DNA but
showed several band patterns in agarose gel after
restriction endonuclease digestion. This DNA was
presumed to be mitochondrial DNA.

Restriction digestion of mitochondrial DNA

Fig. 4 compares Eco RI digests of mitochondrial
DNA from different geographical strain of P. sajor-
caju. The digest patterns show a basic similarity
in all strains, but with a number of differences.
Among strains producing brown fruitbody, strain
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Table 2. Determination of fragment sizes(in kbps)
after treatment of mitochondrial DNA of P,
sajor-caju with restiction enzyme

2070, 2096, 2108 2085 2139
Fragment
EcoRI EcoRl EcoRI BglIl Xbal
1 16.0 16.0 16.0 135 18.0
2 12.0 120 120 120 11.0
3 85 85 85 9.0 6.0
4 8.0 8.0 80 8.0 5.5
5 6.0 6.5 53
6 5.7 5.7 5.7 4.2 52
7 40 40 4.0 4.0 41
8 35 35 35 30 32
9 18 2.8 2.8
10 15 22 15
11 0.9 0.9 09 1.3
12 0.8 0.8 0.7
13 0.7 0.7

14 0.6 0.6 0.6

Total 60.7 640 652 652 64.6

ASI 2085 has additional two bands of 1.5 kb and
1.8 kb compared to 2070, and 2096 strains. Whe-
reas, ASI 2139 strain producing white fruitbody
shows similar pattern to the other strains of
brown fruitbody except for the additional presence
of about 6 kb and absence of 0.8 and 0.7 kb of
DNA fragments(Fig. 5). The molecular weights of
the mitochondrial DNAs, calculated as the sum
of the molecular weights of the Eco RI fragments,
were in the range of 60-65 kb(Table 2).

Variations in the size of mitochondrial DNA oc-
cur in Basidiomycetes. Agaricus bitorquis mitocho-
ndrial genome is the largest yet described for fu-
ngi(approx. 176 kbp) and the A. brumnescens ge-
nome is only as 56% as large(approx. 98 kbp).

The size of Coprinus stercorarius(91.1 kbp) is
approximately twice as large as that of C. cinereus
(43.3 kbp). The size of Schizophyllum commune
mitochondrial genome is ranged from 50.3 to 52.2
kbp.

Mitochondrial DNA of P. sajor-caju is estimated
to be approximately 60 kbp in its size. Three st-

rains of the five strains showed the same restric-
tion pattern but the other two strains showed va-
riability in a few bands.

Mitochondrial DNA of four strains of A. brunne-
scens lacked any variability, but mitochondrial
DNA from 10 isolates of the closely related A.
bitorquis had abundunt RFLPs(Hintz, 1985).

Specht et al found that the variability of the
mitochondrial DNA was high in four S. commune
isolates and Economou et al found 1.23 kbp inser-
tions induced restriction polymorphism in mito-
chondrial DNA of C. cinereus.

Although the variability of the mitochondrial
DNA is not high enough to distinguish every indi-
vidual, it is effective for the studies of population
and genetics. The observed variability of P. sajor-
caju mitochondrial DNA will provide valuable ma-
rker for mitochondrial genetic inheritance.
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