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New records of species Carcinomyces polyporina
and genus Carcinomyces in China

ZHU Xuetai'", DU Fan', YE Xiaoyan®, FAN Jiaxin', JIANG Changsheng’

(1. College of Life Sciences, Northwest Normal University, Lanzhou 730070, China; 2. Linxia Hui Autonomous Prefecture
Academy of Agricultural Sciences, Linxia 731100, Gansu, China; 3. Management Bureau of
Liancheng National Nature Reserve, Yongdeng 730333, Gansu, China )

Abstract: This study reported a macrofungus specimen with special morphology collected from Liancheng National
Nature Reserve in Gansu Province. Morphological characteristics observation and molecular phylogenetic analysis based
on ITS sequences were performed. The results show that the specimen is Carcinomyces polyporina, belonging to

Basidiomycota, Tremellomycetes, Tremellales, Carcinomycetaceae, which represents a newly recorded genus and
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species in China, and is the first report of this genus in East Asia. Carcinomyces polyporina is characterized by parasitism

on polypores fruitbody, forming gelatinous mycocecidium, basidia with longitudinally septate, and conidia commonly

gemmated from basidiospores germination. The specimen is deposited in the Herbarium of Cryptoflora, Kunming Institute

of Botany, Chinese Academy of Sciences ( HKAS 115765).

Key words: new record genus, new record species, Carcinomyces polyporina, Liancheng National Nature Reserve,

system classification

eI & GET) ( Carcinomyces ) - Oberwinkler
F1 Bandoni T 1982 4F#3y , fie ¥ & F 5 $H 1 24
( Heterobasidiomycetes ) . & J& B B (#r 1)
( Carcinomycetaceae ) 1, Ff J& H X B K # &
( Oberwinkler & Bandoni, 1982) . 1% )& H & il aF
A TR P SR B A ) I ( Fungsin et al. |
2002 ; Crous et al., 2019) , % F5815 3 1Y R 41 2L
PR R AR A I 1 B 22 2 37 B TR TR B 45 4
T INE 52 T (0 2 R B (5 LR 22 2R S m] () IR A
I3 HE AR E T

FLAE RS T (BT L) ( Carcinomyces polyporina)
KALT 1970 4%, Fe ) 0B TR HJ ( Tremella )
(Reid, 1970) ;1982 4=, Oberwinkler FlI Bandoni
FOR W BRI, R IR T IR W R
(Oberwinkler & Bandoni, 1982); {H J& 1986 4F
Ginns ¥ 58 16 & BB CFR Carcinomyces effibulatus
I T 8B J& ( Syzygospora) H' ( Ginns, 1986) ,
H MBI 5 55 R T s 2 A5 IS e AR T R, AL
A SR T AR U Ji ) B AR 2

VAR R BN 7> T RGRE 0 B 58 4h
RN, Carcinomyces effibulatus ( Ginns & Sunhede ,
1978 ) | Carcinomyces arundinariae ( Fungsin et al.,
2002) AL A e R B, N SRR T T T
( Basidiomycota ) ., £ H- 24X ( Tremellomycetes ) | £ H-
H (Tremellales) I8 R I W , 5 8% 160 HJ®
E R R B E (Liu et al., 2015; Crous et al.,
2019) . Crous %5 (2019) K473 7 R G F FIIE 52
IUESE , & 3R T YFF Carcinomyces nordestinensis , JJt
PR 2R 58 AN SRR R T T, SRR T
WEHHE KR ER,

JISC 96 T J L AT O T 7R R R R WA R GE AR B
FAREAREN | 5 %8 R A H#T TIES
fil i) 50T RE S,

1 M5 7 &

1.1 iR ER

P AT 2019 458 A 1 HR A HR& =
N AR B IR E KA SRR X i, &
TR 22 AR, b BR A B O 1020447 55.257" E
36°37'42.288" N, ¥4k 1 941 m, B W N H I
=K% ( Picea crassifolia) . % ¥ ( P. wilsonii) . 1. HE
( Betula albosinensis) % , #p AN K5 H ve629, b5
AAF RS HKAS 115765,
1.2 HEENE

i Ff] Panasonic lux 10 AHHLFA#E 4= & B8 F 5
fif )85 ( Motic SMZ—171) MEE T hrA A B (0 JE IR
2 HIERE TR 8 5% 19 KOH 1 1 i 7 7k B
F TE G2 IS (ZEISS AX10) T WREE i i 45 44
HI Canon 70D AHALAAE B4 -, 430l 2EHL 20 4
B A3 A LT A A AT I K SR (a)
b~c (d)FR,a Ml d 5350 300 & 1) f/ME 5 i
KAH,b.c £IR 90% 1) B A5 X 4] B F K58 LT Q
FR,0, = Q BIXIMH + ARUEXE (Wu et al., 2016) ,
1.3 3 FREGZDH

A1 CTAB ¥ 42 B A5 4 #9 & DNA, X ITS
(internal transcribed spacer PN ¥% 5% [B] B X R B ) i#F
7914 514 M 1TS5/1TS4 (ITS5:5'-GGAA GGTA
AAAG TCAA GG -3',ITS4:5'~ TCCT CCGC TTAT
TGAT ATGC -3") ( White et al., 1990) ., PCR =4
P b B R S B A W B A R B AT A "
FEHY LN 7 5 BioEdit HEAT T3 A% %R % (Hall,
1999) ,7F NCBI 1 3£ 47 BLAST X%, 5 2404 1
AP 3G B HE3E & GenBank JEH |

2% Liu % (2015) W WF 75 45 %, . GenBank
B 1 TP BUR OC Y 1TS 81, i EABIE ST 3R 45 1
PR R FEAE R T RAXML 8.1.24 %R {3 F 4%
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Table 1  Informations of ITS sequences used to construct phylogenetic tree
GenBank % 5% 5 HEA LT PRA S PRAR U5

GenBank accession No. Sample name

Specimen No. Specimen location

JN053501 FLA I Carcinomyces polyporina AM20 FUPEF Spain
MZ198241 FLERJEHE C. polyporina HKAS 115765 1 [E China
JN053499 C. effibulatus AM6 PEBEA Spain
KY102550 C. arundinariae CBS: 9931 fi 2% Netherlands
MK659873 C. nordestinensis BRT-317 EL P Brazil
AF444477 B v WL Kockovaella machilophila CBS: 8607 2 USA
AF444337 TR B IR RWERE Fellomyces penicillatus CBS: 5492 JEH USA
AF444320 LI A F B Sterigmatosporidium polymorphum CBS: 8088 F[H USA
KY103412 Fibulobasidium murrhardtense CBS. 9190 17 2% Netherlands

T O TR N AT SBT3 P51

Note; The bold letters mean the newly submitted.

KAISA T ML ( maximum likelihood ) ¥ 8 R Gt & &
B IR EE AR B R  GTRGAMMAL, KAy 2 5k &
¥ 4 Bk A {E ( Stamatakis, 2014 ); i H MEGA
7.0.26 B4 F 4B $57: NJ ( neighbor joining ) # 17
ZG KB 43T ; Bootstrap Y EH K 1 000 K VLS 5E
g g,

B ¥E e 5 ) 990 Fh 44 FR SR JR b S GenBank &
RTWEL,

2 HEREHAM

BT ITS P4, SR FHdic ABL AR ok 408 42 12 g At
RGRBR, ZH IR HE AR — B AU SRR
WA 225 I KRR E M RE LB M ILIE 1,
ML 1 NJ ) 3% F5% BP ( Bootstrap percentages ) 73 %)
I BP' A BP? 2R, #52R WK AT R 81 ok
H P PEF i AL AR R TR AR A AM20 751 R 7E—il2
AR L (BP' =100, BP*=100), H 51
FERLZUFl Carcinomyces effibulatus TF P B9 58 I8 1 )&
P Ll SRR (BP' =99, BP?=98) Ry —3C,

T AR A HKAS 115765 317 169 T2 25 55 4F #F
FELEERIT

AFETZAWNFLE E(E2) JERCEE]
2375 WY A I IR T 98 O e I RS B L A 6, TR R
R, Bt BB 0, AR TS
2R (DN IR A S O RR U LR =2 VNP o o N 1
EYEIY G, WEE, LE, (3.5) 4.4~5.4 (8.0) x
(1.5) 2.5~3.0 (4.5) um,Q = 1.80 = 0.12, #H¥

m

LK HE Carcinomyces polyporina MZ198241
FLAERIEE C. polyporina IN053501

C. effibulatus IN053499

C. nordestinensis MK659873

C. arundinariae KY 102550

Fibulobasidium murrhardtense KY103412

LKL B BE Sterigmatosporidium polymorphum AF444320
IR R ICEBERE Fellomyces penicillatus AF444337
EiARiE wiERE 8 Kockovaella machilophila AF444477

0.1

533K NZE BN 53 5 R e K ABSR ¥ (ML) FIARHE3k (N)) &
1 000 ¥R T % J5 1Y Bootstrap S 1%,

The Bootstrap percentages (BP) of maximum likelihood (ML) and
neighbor joining (NJ) analyses from 1 000 replicates are shown

respectively from left to right on the major branches resolved.

Bl 1 T ITS R AR R AR i
MR T RERFW
Fig. 1 Molecular phylogenetic tree based on
an ITS dataset using maximum likelihood

PRI ,9.8~12.8 x 8.8~11.0 pwm, HZ\ [ 73 & 5 />
B2 A 44, KTk 8 wm; HAE FERIE 2 T Bk
JE, T, (4.8) 5.0~5.5 (6.0) x (4.5) 4.6~4.8
(5.1) pm,Q, = 1.10 + 0.01, A 8 & J5 & i /0 A= 10
T (18 3) . ABURERA

GOWERIES 07 REF O IEER HiA
PEARAS Ry £L A= JBE TR R

Carcinomyces polyporina ( D. A. Reid) A. M.
Yurkov, 2015

= Tremella polyporina D. A. Reid, Trans. Br.
Mycol. 1970

4345 . BE[E (Reid, 1970; Roberts, 2007) 4t
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AT BRI ; B, fid BRI C. 16 15 158)2 LA R T H B AR BORFLA RO B . a. BOBCIR A FL AR RO B

P R A, B=5 mm,C=2 mm,

A. Dorsal view of parasitifer; B. Ventral view of parasitifer; C. Hymenium of parasitifer and the gelatinous mycocecidium of C. polyporina on

it. a. Gelatinous mycocecidium of C. polyporina. Bars; A, B=5 mm, C=2 mm.

P2 LA B o e £ R 2B S
Fig. 2 Fruitbody of Carcinomyces polyporina and its parasitifer

E—

F_

G —

A FLERBE RN ER T B. FLAERBENR WA T C. LB R MWMB T L, D. FLARRE N 4A TR, E. fLE
JEe TR RO B 2 A= 76 F. SLAE ORI IR OB T G 16 BRI AT, R =5 um,

A. Probasidium of C. polyporina; B. Basidium with longitudinally septation of C. polyporina; C. Basidiospore germination of C. polyporina;

D. Conidiophore of C. polyporina; E. Elliptic conidia of C. polyporina; F. Subglobose basidiospore of C. polyporina; G. Botuliform basidiospore of

parasitifer. Bars=5 pm.

P30 LA B v A i T A A A

Fig. 3 Microstructure of Carcinomyces polyporina and its parasitifer

(Setliff, 1982) . FHHFE S ( Millanes et al., 2011) ¥
2% (Karasinski & Wolkowycki, 2015) [ H1[H |

3 WikE4E#
ABFIILT 40 T RG24 1B 545

UESER HH A E IR E R A R XA FR AR HKAS
115765 "N Carcinomyces polyporina , J&=FREHIC R & |

i, Carcinomyces W5 T % fiti ¢ KaéXos, BN “ i hiE |
g, SCPR GRS IR B8 7 S OB v SC 44 4Uh
“CHIRTE T HFM IR polyporina” Rz Fh i %4k
TR ER N T L2 b i DU SCRZ R g b
SCAAUE R AL AR IR . EHESE (2010) 4l 5k
T4 ( Syzygospora mycetophila ) 7£ 1 [E 1Y 53 A1 i),
WP N R T JE 1 L Carcinomycetaceae , {H I &
20 HRR N 9 vh S48 R, AR SCRR B ) 3 2 S, % Horp
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L

42 %

SCAAAUE R IR R

G0y 0 5¢ T, R W R Y AR 2L A
Carcinomyces effibulatus %5 %% W 5% # B T 85 6 H )&
H1(Ginns, 1986) , £ 61 H-J& H #i R J@ T 2 B
H ( Filobasidiales ) | 2& 2 ¥} I# #} ( Filobasidiaceae )
(Millanes et al., 2011; Liu et al., 2015), Index
Fungorum R 4¢ H 1 RAG X — A0 | K eI v Jes il
TFLREK T H 2 R (http ./ www.indexfungorum.
org/Names/NamesRecord. asp? RecordID =
823057) ., {HJE,Liu %5 (2015) My @ AU H-40 R 4
KABWIEIR, Carcinomyces effibulatus . C. arundinariae
H1 C. polyporina VA5 SLHEAR M R Ny — 32, TE B4R
HH P 1A B B R 4 1 i
KR Syzygospora alba W T2 2K H (£ BH A
FBHI IR 3 b 5 IR 8 SR 4 OC R

AR TT T, JEOR TR Jm P b R 225 A T T
B T2 I, #E M 32 8 R, 17 3 BROE X
BFEIE , iR BAT G 0] 5+ I8 70 B 5 42 2R K 1
FHYFh Z 2 EAE AR b 40 EDIRBUR IR TERR .
HHIT, 707 2 48 22 MR 250 70 27 B9 IE 96 2 R | IR
Je e Jm SR s TR R B A T AR LR SR A
H LB ER, Index Fungorum 250 IR v i 1)
RGRK BN EAAR BT EHATITIE,

Jeesea v & B AT Af N B P R AL 4 B . Carcinomyces
effibulatus ( #& X #') ( Ginns & Sunhede, 1978) .
C. arundinariae( Fungsin et al., 2002) . C. nordestinensis
(Crous et al., 2019) FlfL A= i & B ( C. polyporina )
(Reid, 1970) , 1F R 25 E R EL I , 3% L6 Fh i) 25 A=
JraRE MR, W0 C. effibulatus H TR LA A4
TERRE R ( Collybia dryophila) W) F 324K I ( Ginns,
1986) ; Carcinomyces nordestinensis #% & P25 4= F 1.
D JREL ( Bromelia antiacantha) B9 F | [F B} & 48
16 W K ( Handroanthus impetiginosus ) W) P A4 7
(Crous et al., 2019) ; fLAE IR B A0 E F 1 =4 U5
THIE 11 5 FL R ( Tyromyces lacteus ) F13 IR 1 fL B4
(Antrodia sinuosa) (Reid, 1970; Roberts, 2007) , A<
BEFERRAS 17 328 DNA SRAESRAS , (R S A4
D728 FRAE I W 2 S5 8 25 R A, HE I 2 i 0
FLRA B T, A 1 558 i A T T 2 An A 1Y
PAF AW

FLA= e 98 TR e A 7R RO 36 [ X A Rk aE
(Reid, 1970; Setliff, 1982 ; Roberts, 2007 ; Millanes
et al., 2011) , BEURAE T H 09 & B, J2 1% W Fh 7E AR

3 XA OHRGE o B FL AR OT ST )
TR AN BT 411 Ji& | L A= JBS I8 BT MR RS 1l Js JHG b )
Foft b SR 2 1 B 22 1) Ml 7 Bk B, o A R A A
AR AL 2 B B B

SE .

CROUS PW, CARNEGIE AJ, WINGFIELD MJ, et al.,
2019. Fungal Planet description sheets; 868 — 950 [J].
Persoonia, 42, 291-473.

FUNGSIN B, TAKASHIMA M, ARTJARIYASRIPONG S, et
al., 2002. Bullera arundinariae sp. nov., a new species of
ballistoconidium-forming yeast isolated from a plant in
Thailand [J]. Microbiol Cult Collect, 18 83-90.

GINNS J, SUNHEDE S, 1978. Three species of Christiunsenia
( Corticiaceae ) and the teratological galls on Collybia
dryophila [J]. Bot Notiser, 131 167-173.

GINNS J, 1986. The genus Syzygospora ( Heterobasidiomycetes
Syzygosporaceae) [ J]. Mycologia, 78(4) : 619-636.

HALL TA, 1999. BioEdit: a user-friendly biological sequence
alignment editor and analysis program for Windows 95/98/
NT [J]. Nucl Acids Symp Ser, 41 95-98.

KARASINSKI D, WOLKOWYCKI M, 2015. An annotated and
illustrated catalogue of polypores ( Agaricomycetes) of the
biatowieza forest ( NE Poland) [J]. Pol Bot J, 60(2):
217-292.

LIU XZ, WANG QM, GOKER M, et al., 2015. Towards an
integrated phylogenetic classification of the Tremellomycetes
[J]. Stud Mycol, 81; 85-147.

MILLANES AM, DIEDERICH P, EKMAN S, et al., 2011.
Phylogeny and character evolution in the jelly fungi
( Tremellomycetes, Basidiomycota, Fungi ) [ J]. Mol
Phylogenet Evol, 61(1) . 12-28.

OBERWINKLER F, BANDONI R, 1982. Carcinomycetaceae: a
new family in the Heterobasidiomycetes [ J]. Nord J Bot,
2(5): 501-516.

REID DA, 1970. New or interesting records of British
Hymenomycetes, IV [ J]. Trans Brit Mycol Soc, 55(3):
413-441.

ROBERTS P, 2007. British Tremella species 1V Tremella
obscura, T. penetrans, T. giraffa & T. polyporina []]. Field
Mycol, 8(4). 127-133.

SETLIFF EC, 1982. Tremella polyporina from New York State
[J]. Can J Bot, 60(6): 1028-1029.

STAMATAKIS A, 2014. RAxML version 8: a tool for
phylogenetic analysis and post-analysis of large phylogenies
[J]. Bioinformatics, 30(9) ; 1312-1313.

WANG Y, FAN YG, TULIGUER, 2010. Checklist of
macrofungi collected from different forests in Changbai
Mountain(Ill) ; Coniferous forest [J]. J Fungal Res, 8(4):
200-210. [ E#E, 5L, FI1itUR, 2010. KEILAE
R KB LB AR A 42 S UMb (] i
¢, 8(4): 200-210. ]

WHITE TJ, BRUNS T, LEE S, et al., 1990. PCR: protocols:
a guide to methods and applications. Amplification and direct
sequencing of fungal ribosomal RNA genes for phylogenetics
[M]. San Diego: Academic Press; 315-322.

WU G, LI YC, ZHU XT, et al., 2016. One hundred noteworthy
boletes from China [J]. Fungal Divers, 81(1): 25-188.

(HRfERE FZEB)



