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Genetic Relationships of Coprinus spp.
on the Basis of Sequences in ITS II Region
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ABSTRACT: The internal transcribed spacer II regions (ITS II) of the ribosomal DNA gene repeat from
Coprinus spp. were amplified using polymerase chain reaction (PCR) and sequenced. Sequences from 11 species
including Coprinus comatus, C. atramentarius, C. micaceus, C. lagopus, C. cinereus, C. rhizophorus, C. flocculosus,
C. radians, and C. echinosporus were compared. The spacer regions of them were 253~275 nucleotide in length
and partially contained 5.8S and 25S. The reciprocal homologies of each ITS II sequence among these strains
were in the range of 50.6~100%. According to the analysis of ITS I sequences, Coprinus spp. were classified into
three clusters. Cluster I consisted of Coprinus lagopus, C. cinereus, C. echinosporus, C. rhizophorus, C. niveus,
and C. atramentarius. Cluster II comprised C. micaceus, C. flocculosus, C. radians, and C. disseminatus. On the
other hand C. comatus is in Cluster III even though this species is belonging to the section Coprinus in
morphological aspect. These results suggest that Coprinus comatus, which was considered as a type species of the
genus Coprinus in morphological classification, gives a doubt of monophyletic evolution and is assumed to be
paraphyletic or polyphyletic.
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Fig. 1. A structure of TRNA gene cluster of higher fungi and
primer design for PCR amplification and sequencing of
ITS region used in this study.
ITS 1(forward primer):5-TCCGTAGGTGAACCTGCGC-
3'(19mer), ITS 4(reverse primer):5'-TCCTCCGCTTATT-
GATATGC-3'(20mer).

Table 1. The list of species and Genbank accession number of Coprinus spp. used in this study

Species Strains” Geographical origins Genbank Accession No
Coprinus comatus GBDS536 Mt. Kwanggyo, Kyunggi-do AF043656
Coprinus comatus GBDS1035 Suwon, Kyunggi-do AF043657
Coprinus atramentarius GBDS2061 Suwon, Kyunggi-do AF059598
Coprinus atramentarius GBDS1008-1 Seoul AF044060
Coprinus atramentarius ATCC22313 USA | AF043673
Coprinus lagopus GBDS460 Mt. Kwanggyo, Kyunggi-do AF043659
Coprinus lagopus GBDS1415 Kwangju, Kyunggi-do AF043660
Coprinus cinereus GBDS2249 Nepal AF043666
Coprinus disseminatus GBDS2221 Nepal AF043665
Coprinus niveus ASIS5212 Mt. Halla, Cheju-do AF043672
Coprinus echinosporus GBDS1669 Kwangneung, Kyunggi-do AF043667
Coprinus rhizophorus ASI120013 Haenam, Cheollanam-do AF043668
Coprinus flocculosus ASIS5574 Suwon, Kyunggi-do AF043671
Coprinus micaceus GBDS1004 Seoul AF043662
Coprinus micaceus GBDS1388 Mt.Kwanggyo, Kyunggi-do AF043661
Coprinns micaceus GBDS2112 Suwon, Kyunggi-do AF043663
Coprinus- micaceus GBDS2056 Suwon, Kyunggi-do AF043664
Coprinus radians GBDS1075 Seoguipo, Cheju-do AF043669

YGBDS: GenBank Dried Specimen, Molecular Genetics Division, NIAST, Suwon

ASIS: Agricultural Science Institute Seok, RDA, Suwon
ASI: Agricultural Science Institute, RDA, Suwon
ATCC: American Type Culture Collection, USA
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Coprinus niveus 5212A AGAGGAGCABACCE —————-GTGAGCACCTGCANA—~—~CCTCCACA-TCCAR
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A7) & Falgd oz wAsledc). Distance matrix= Jukes Coprinus lagopus 460 AGAGGASCAGACCAC—GAGAGTG—~ACCTGCAA~——-~CCCCCACA-TCCAR
Coprinus cinereus 2249 AGAGGAGCAGACCAC——GABAGTG---ACCTGCAA-~-~-~~CCCCCACA-TCCAA
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Table 2. Levels of similarity based on ITS II sequences from Coprinus spp.

% ITS 1II sequence homology
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COCOUD U GO U U<€UD SO UL VO UL o DO ULVLY O
Coprinus comatus GBDS 536 100 100 58.8 58.8 58.8 58.6 54.0 54.7 54.5 52.3 53.6 554 50.6 559 573 50.6 57.3 573
C. comartus GBDS 1035 100 58.8 58.8 58.8 58.6 54.0 54.7 54.5 523 53.6 554 50.6 559 573 50.6 57.3 57.3
C. micaceus GBDS 2112 100 100 100 973 86.2 74.2 83.1 66.8 60.4 61.5 60.8 60.4 54.2 61.7 62.5 62.5
C. micaceus GBDS 1388 100 100 973 86.2 742 83.1 66.8 60.4 61.5 60.8 60.4 54.2 61.7 62.5 62.5
C. micaceus GBDS 2056 100 97.3 86.2 742 83.1 66.8 60.4 61.5 60.8 604 54.2 61.7 62.5 62.5
C. micaceus GBDS 1004 100 88.1 743 83.1 67.2 60.5 61.3 62.8 62.5 55.6 62.5 63.2 63.2
C. flocculosus ASIS 5574A 100 759 774 61.7 575 57.5 58.6 61.7 54.0 61.3 62.1 62.1
C. radians GBDS 1075 100 75.0 54.7 56.6 56.6 57.7 60.5 52.8 59.7 60.5 60.5
C. disseminatus GBD S2221 100 58.6 50.4 55.3 553 56.7 55.7 50.6 51.4 514
C. niveus ASIS 5212A 100 64.8 60.9 61.3 67.6 60.9 64.0 64.8 64.8
C. atramentarius GBDS 1008-1 100 59.5 85.1 732 69.8 79.1 794 79.4
C. atramentarius ATCC 22313 100 85.6 75.5 70.0 82.6 83.0 83.0
C. atramentarius GBDS 2061 100 64.0 67.2 73.9 74.3 743
C. rhizophorus ASI 20013 100 76.2 75.9 76.3 76.3
C. echinosporus GBDS 1669 100 78.3 78.7 78.7
C. lagopus GBDS 460 100 99.6 99.6
C. cinereus GBDS 2249 100 100
C. lagopus GBDS 1415 100
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Fig. 3. Dendrogram based on a comparison of ITS II region
sequences from Coprinus spp.
The branch pattern was generated by neighbor-joining
method. The number at the node indicates the levels of
bootstrap support based on a neighbor-joining analysis of
1,000 resampled data set. The arrows indicate the Singer's
taxonomic system based on morphological characters.
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