Journal of Life Science 2014 Vol.24. No.11. 1174~1179

ISSN (Print) 1225-9918
ISSN (Online) 22873406
DOI : http://dx.doi.org/10.5352/JL5.2014.24.11.1174

Genetic Variation in Mutants Induced by Gamma Ray in Hypsizigus marmoreus

Jong-Bong Kim* and Dong-Won Yu

Department of Medical Life Science, Catholic University of Daegu, Gyungsan 712-702, Korea
Received August 12, 2014 /Revised October 30, 2014 /Accepted November 14, 2014

This research was carried out to evaluate whether gamma ray is a useful tool for breeding new strains
of mushrooms. For this research, 5 mutant groups, 20 strains of Hypsizigus marmoreus, 2 strains of
Lyophyllum decastes, and 1 strain of Lyophyllum shimeji were used. Monokaryon spores from one variety
of H. marmoreus were irradiated with 50~2,000 Gy of gamma ray. The propriety dose was 50~200 Gy
for mutagenesis. Mutant monokaryon mycelia crossed each order to become dikaryon mycelia. The
internal transcribed spacer (ITS) regions of rtDNA were amplified using PCR, and the products were
sequenced. The sequences of the ITS regions (16 partial rDNA, complete ITS1, 5.8 rDNA and partial
rDNA) were analyzed by PCR, and strains of H. marmoreus, L. decastes, and L. shimeji were auto-
sequenced. The lengths of the sequenced ITSs were 1,052~1,143 nucleotides. Genetic matrices were cal-
culated using Nei-Li's genetic distance coefficient based on ITS sequence. The dissimilarities were
0~3.35% in strains of H. Hypsizigus. In addition, a phylogenetic tree was constructed based on ITS se-
quences using the neighbor-joining (NJ) method. The phylogenetic tree revealed that 23 strains and
5 mutant groups were divided into 12 clusters; the mutant groups fell into different clusters. These
results show that mushroom spores were mutated effectively by gamma ray; therefore, gamma ray
could be a useful tool for breeding new strains of mushrooms.
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Table 1. The source strains, species and mutants

Strain No.  Origin Species Type
CW-1 China H. marmoreus wild type
CW-2 China H. marmoreus wild type
CW-3 China H. marmoreus wild type
CW-4 China H. marmoreus wild type
CW-5 China H. marmoreus wild type
CW-6 China H. marmoreus wild type
CW-7 China H. marmoreus wild type
CW-8 China H. marmoreus wild type
CW-9 China H. marmoreus wild type
CW-10 China H. marmoreus wild type
CW-11 China H. marmoreus wild type
TW-1 Taiwan H. marmoreus wild type
TW-2 Taiwan H. marmoreus wild type
TW-3 Taiwan H. marmoreus wild type
JW-1 Japan H. marmoreus wild type
KW-1 Korea H. marmoreus wild type
KW-2 Korea H. marmoreus wild type
KW-3 Korea H. marmoreus wild type
JV-1 Japan H. marmoreus ~ Variety breeding
JV-2 Japan H. marmoreus  Variety breeding
KW-4 Korea L. descartes wild type
JW-2 Japan L. descartes wild type
JW-3 Japan L. shimeji wild type
RRB-4 Korea H. marmoreus mutant
RRB-5 Korea H. marmoreus mutant
RRB-6 Korea H. marmoreus mutant
RCB-4 Korea H. marmoreus mutant
RCB-8 Korea H. marmoreus mutant

* V1 an V2 are varieties of H.marmoreus.

* RRB-4, RRB-6, RCB-4 and RCB-8 are mutants induced by gam-
ma ray.

* R is red of mycelium.

* C is white of mycelium.

=4
HzdFeAe &=, T3, €8, gt 59
B FAT R =H e 8553 L&A
I3 out groupl & AYRHbE
(Hypsizigys descastes) 2% &2 A W7V W Al (Hypsizigys shi-
nei) 1%, BF BEFES VAl FFO2 A3 Th(Table 1).

~ N
e
ofN

ZOKMZEALR} E0IH0| ZF M
Arpd zAbs WAEAE Lot EAME FEAI] ¢
st ZEIRIZFEH AL Aol A Bol o] 5= d&4 “ET

Table 2. The irradiation condition of gamma ray
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< ozt Mdto] ATk W FAHE 021 g AF S
mortarol] ¥ liquid nitrogen©. 2 FWYA A W5 JEN oA 1
A stA mal @ o= lysis buffer [50 mM Tris-HCI (pH 7.2),
50 mM EDTA (pH 8.0), 3% SDS, 1% 2-Mercaptoethanol] 500
pE Hol 2 411, 65C Water bathd] A 147} &<t ¥H3-A17)
< 12,000 rpm (Effendorf 5415 centrifuge, German) 4 C ol A]
1583 dAZe F Asdw Astdth. o7l 5F 2| phe-
nol:chloroform: isoamylalcohol (25:24:1) &5 % 7}shal
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sk

ITS @714 E< EA8t7] 95t SEF FE-E White 5
[16]°l &3 19 fungi®] ITSE % & partial 16S ribosomal
DNA, complete ITS I, 5.85 ribosomal DNA 2 partial 285
ribosomal DNASI®. 5% < 93] ITSP1, ITSP2, ITSP3, ITSP4

Low-level High-level
Gray (Gy) 50 100 200 400 500 1,000 1,500 2,000
Time (hr) 1 1 1 1 1 1 1 1
Irradiation height (cm) 30 30 30 30 30 30 30 30




1176 BB UXTIX| 2014, Vol. 24. No. 11

ITs1 —
Nuclear Small subunit Nuclear large subunit
ribosomal DNA 1151 585 5 1l ribosomal DNA
— ITS 4
Forward primers Reverse primers
ITS-1: TCCGTAGGTGAACCTGCGG 1TS-4: TCCTCCGCTTATTGATATGC

Fig. 1. Location and sequences of primers for the amplification and sequencing. ITS primers were those designed by White et al.

(1990).
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Fig. 2. Germination rate of H. marmoreus. spores treated with
gamma ray. *C: control group.
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Fig. 3. Strict consensus tree by UPGMA using PAUP (4.0b) pro-

gram based on ITS sequences of mushrooms. This tree
showed the various dissimilarities in the genetic variation.
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Fig. 4. The phylogenetic tree based on ITS sequence by neigh-
bor-joining (NJ) method. The phylogenetic tree showed
12 clusters. Mutants were divided into differents clusters.
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