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ABSTRACT

To investigate the morphological characteristics and genetic relationships among isolate of
the artificially cultivated mushroom Hypsizygus marmoreus, 111 isolates were collected from
Korea and other countries. Random amplified polymorphic DNA polymerase chain reaction
(RAPD-PCR) and ITS rDNA sequencing were used to confirm the genetic relationships
among the collected H. marmoreus isolates. As a result of RAPD analysis using universal rice
primer (URP)-PCR, all isolates of H. marmoreus clustered into three groups, which showed

high sequence similarity (>90%). In addition, isolates with morphological and geographical
") differences formed independent clusters. However, it was impossible to distinguish between
%r;)%ca!ggr brown and white strains. Sixteen strains showing morphological and geographic differences
were selected, and their ITS region sequences (640 bp) were aligned and compared. The
a OPEN ACCESS ITS region sequences belonging to these isolates showed 94.8-99.1% similarities to those of
publicly available H. marmoreus strains in GenBank. In conclusion, there were differences
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eISSN : 2383-5249 among isolates in terms of morphology and the area from which they were collected, but all

the isolates used in the experiment were classified as H. marmoreus.
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Table 1. List of Hypsizygus marmoreus isolates and the related species.

Isolate Source and geographic origin" Isolate Source and geographic origin"
HYM-001 MKACC50205 Japan HYM-057 IUM 1378 Taipei
HYM-002 MKACC50363 Jeju, Korea HYM-058 IUM 1406 China
HYM-003 MKACC50636 China HYM-059 IUM 1408 China
HYM-004 MKACC50710 Unknown HYM-060 IUM 1414 China
HYM-005 MKACC51135 Unknown HYM-061 IUM 1502 China
HYM-006 MKACCS51976 Unknown HYM-062 IUM 1515 Taipei
HYM-007 MKACC51978 Unknown HYM-063 IUM 1523 Taipei
HYM-008 MKACC51979 Unknown HYM-064 IUM 1562 Taipei
HYM-009 MKACC51980 Mangadak No.1 HYM-065 IUM 1588 Taipei
HYM-010 MKACC51981 Unknown HYM-066 IUM 1591 Taipei
HYM-011 MKACC51983 Unknown HYM-067 IUM 1621 China
HYM-012 MKACC51985 Unknown HYM-068 IUM 1652 China
HYM-013 MKACC51986 Unknown HYM-069 IUM 1879 Korea
HYM-014 MKACC51987 Unknown HYM-070 IUM 2021 China
HYM-015 MKACC51988 Unknown HYM-071 IUM 2129 Taipei
HYM-016 MKACC51989 Unknown HYM-072 IUM 2140 Taipei
HYM-017 MKACC51990 Unknown HYM-073 1UM 2142 Taipei
HYM-018 MKACC51991 Unknown HYM-074 IUM 2145 Taipei
HYM-019 MKACC51992 Unknown HYM-075 IUM 2157 Taipei
HYM-020 MKACC51993 Unknown HYM-076 UM 2232 China
HYM-021 MKACC5199%4 Unknown HYM-077 IUM 2277 China
HYM-022 MKACC51995 Unknown HYM-078 IUM 2279 China
HYM-023 MKACC51996 Mangadak No.2 HYM-079 TUM 2306 China
HYM-024 MKACC51997 Unknown HYM-080 TUM 2326 China
HYM-025 MKACC51998 Unknown HYM-081 IUM 2638 China
HYM-026 MKACC51999 Unknown HYM-082 IUM 2641 China
HYM-027 MKACC52000 Unknown HYM-083 TUM 3375 China
HYM-028 MKACC52001 Unknown HYM-084 TUM 3376 China
HYM-029 MKACC52002 Unknown HYM-085 IUM 3377 China
HYM-030 MKACC52003 Unknown HYM-086 IUM 3383 China
HYM-031 MKACC52004 Unknown HYM-087 TUM 3390 China
HYM-032 MKACC52005 Unknown HYM-088 TUM 3391 China
HYM-033 MKACC52006 Unknown HYM-089 IUM 3405 China
HYM-034 MKACC52007 Unknown HYM-090 IUM 3406 China
HYM-035 MKACC52008 Unknown HYM-091 IUM 3434 Taipei
HYM-036 MKACC52009 Unknown HYM-092 TUM 3444 China
HYM-037 MKACC52010 Unknown HYM-093 IUM 3455 China
HYM-038 MKACC52011 Unknown HYM-094 IUM 3555 China
HYM-039 MKACC52013 Unknown HYM-095 UM 3556 China
HYM-040 MKACC52014 Unknown HYM-096 TUM 3564 China
HYM-041 MKACC52015 Unknown HYM-097 IUM 3750 China
HYM-042 MKACC52016 Unknown HYM-098 IUM 3835 China
HYM-043 MKACC52017 Unknown HYM-099 IUM 3845 China
HYM-044 MKACC52018 Unknown HYM-100 TUM 3868 China
HYM-045 MKACC53978 Unknown HYM-101 TUM 3880 China
HYM-046 MKACC54026 Unknown HYM-102 IUM 3883 China
HYM-047 MKACC54367 Unknown HYM-103 IUM 3891 China
HYM-048 MKACC54368 Unknown HYM-104 TUM 3897 China
HYM-050 MKACC54876 Unknown HYM-105 IUM 3900 China
HYM-051 MKACC54877 Unknown HYM-106 Hm-001 Japan
HYM-052 MKACC54878 Unknown HYM-108 ASIS18894 Korea
HYM-053 MKACC55125 Unknown HYM-109 ASIS19043 Korea
HYM-054 MKACC55200 Unknown HYM-110 ASIS19210 Korea
HYM-055 Commercial white fruit body HYM-111 Turbo48 Japan
HYM-056 Commercial brown fruit body

YMKACC (Mushroom-Korean Agricultural Cultural Collection), RDA(Rural evelopment administration); IUM, Incheon University

Mushroom.
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Fig. 1. Dendrogram of Hypsizygus marmoreus strains and related species based on band similarity. The scale on the bottom indicates the simple
matching similarity coefficients obtained from two URP (Universal Rice Primer) - PCR data (URP 1F and 2F) in the cluster analysis.
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Table 2. Similarity matrix based on aligned sequences of ITS1-28S rDNA region for Hypsizygus marmoreus strains and related isolates.

Strains A"I‘i%s‘o“l234567891011121314151617181920
\.Lshingi ~ HM51252 -

2.Hmamorcus JN234835 815 -

3.Hulmaiuis ~ FR686561 797 956 -

4L semitle  HMS572552 858 89 873 -

SHYMOM  MT98439% 808 961 935 848 -

6.HYM-008  MT984397 819 979 941 874 948 -

THYM-024  MT984398 795 943 Ol1 843 917 %49 -

S HYM031  MT9%4399 817 973 942 872 95 975 %44 -

O.HYMO41  MT984400 817 975 941 875 947 978 M9 976 -

10.HYM-047 ~ MT984400 812 97 942 872 949 97 943 976 968 -

ILHYM0S5 ~ MT98402 816 969 938 868 956 979 953 979 976 973 -

12.HYM-056  MT984403 818 976 942 875 945 978 944 97 973 %8 97 -

3. HYM-069  MT984404 802 941 925 844 932 953 937 952 956 949 962 942 -

14 HYM-07I  MT984405 814 955 922 855 948 961 938 961 956 958 97 954 946 -

15.HYM-080 ~ MT984406 792 914 88 &5 905 914 894 916 914 913 914 91 901 917 -

16.HYM-086  MT984407 785 912 88 822 892 909 89 914 911 908 909 909 89 911 934

17.HYM089  MT984408 816 969 935 874 939 968 943 964 97 966 965 967 944 953 916 914 -

18 HYM-090  MT98409 811 964 923 861 937 969 943 958 96.1 958 967 9 954 952 912 901 958 -
19.HYM-100  MT984410 819 975 939 874 942 981 947 972 975 969 973 976 949 962 922 9.1 982 97 -
20HYM-111  MT984411 822 972 942 872 945 979 943 976 978 967 975 973 956 961 917 908 972 967 984 -

Q1 Afulek el kel <A ) 71 2 9 sjol 2ol Alo] 4], A 5]zt al 0.
2 U431, 3120800) Zholl chel A o] QAL Sl 2lo] So19ick (Fig 2, BAHEARE 1)
X% EALE A|2J5k3 B 5 umolstel Aol 77 Wehe 7hck w8 2 Eeto] sl
A2 520, wigo] gL} SJuleh S WOl H i TEHEIZIE F HYMA031, HYM-
047, HYM-1090IA12. 0|73 £ xho)7} glo] #a I} 9 Fu A7} Barsigick, 4AAe)
2 2R L FRATA BAHA QU oI, FEM £A L MY TR EH T YA
4N YA S 7)o PR B T i, ARl 2EYo R Bl ot
22 Aol £ GNE A Aol FeNH O 2 e EHES Mol 7§ of
Po] QI A 02 WESIGIARE, ZARFIASH MAR A FeNE 5L 2 Aelstn
2 xfol Gigich A 2 A2 Alole Hed Soluain A TaAH Sl 2577
53 | ol W] e,

=
o] EAIsH 7 B 5E 9J8l|A] URP-PCR A0l 4] AHESH 1672 1TS Y2 iDNA §7|A1E
yS|
S|
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Fig. 2. Fruit bodies of Hypsizygus marmoreus generate by sawdust bottle cultivation. Geographic origin:
unknown (HYM-008, 024, 031, 047), Taipei (HYM-071), China (HYM-080, 089, 090), Japan (HYM-111),
Korea wild type (HYM-109), commercial strains (HYM-055,056)
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Fig. 3. Phylogenetic analysis of Hypsizygus marmoreus strains and related isolates based on ITS1/28S
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Color, spot, source

rDNA sequences using neighbor-joining method with Kimura 2-parameter model.
References, which were taken grom GenBank database. Bar = 0.01
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