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A New Corticioid Genus of Auriculariales—Nigrochaete, Collected
from Yunnan China

DONG Junhong, ZHANG Jianling, HE Siyuan, CHEN Minglan, ZHAO Changlin™
College of Forestry, Southwest Foresiry University, Kunming 650224, China

Abstract: Wood-inhabiting fungi play a fundamental role in ecosystem processes, particularly in the
wood degradation and recycling of organic matter. Recognized as pivotal contributors to the intricate
balance of forest ecosystems, these fungi are renowned as “key players” due to their enzymatic
prowess, abling to effectively break down woody components like lignin, cellulose, and
hemicellulose. In this study, a newly proposed wood-inhabiting genus, Nigrochaete gen. nov. and one
species, Nigrochaete bambusicola sp. nov. discovered from Southwest China are described on the
basis of their morphological and molecular characteristics. The new genus Nigrochaete is an annual
basidiocarp fungus: adnate, resupinate, smoke grey to grey color after drying, small and short
grandinoid hymenial surface, a monomitic hyphal system, clamped generative hyphae, longitudinally
septate basidia with a subellipsoid to ovoid shape, and allantoid basidiospores. Nucleotide sequences
of the internal transcribed spacers (ITS) and the large subunit (nrLSU) of nuclear ribosomal DNA
(rDNA) gene were obtained from the fungal samples for phylogenetic analyses performed with the
maximum likelihood and Bayesian inference methods, which indicated that the Nigrochaete genus

formed a monophyletic lineage within the order Auriculariales, mostly close to the genus of
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Proterochaete. The present study enriches the species diversity of Auriculariales in China that should

benefit to protect and sustainably use the natural resources of fungi.

Key words: molecular systematics ; new taxa; taxonomy; wood-inhabiting fungi
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chaete J.H. Dong & C.L. Zhao . 15 £ % J& Protero-
chaete Spirin & Malysheva . B 15 25 & J& Puncto-
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Table 1 Sequences used in the phylogenetic analysis
RS
i b GeneBank [ S5 3k
Species name Sample No. TS LSU Country Reference
Adustochaete rava RC 841 MK391516 — Brazil [24]
Adustochaete rava KHL 15526 MK391517 MK391526 Brazil [24]
Adustochaete nivea RLMA 531 MN165954 MN165989 Brazil [24]
Alloexidiopsis australiensis LWZ20180513-22 OM801933 OM801918 China [12]
Alloexidiopsis australiensis LWZ20180514-18 OM801934 OM801919 China [12]
Alloexidiopsis yunnanensis CLZhao 4023 MT215568 MT215564 China [27]
Alloexidiopsis yunnanensts CLZhao 8106 MT215569 MT215565 China [27]
Amphistereum leveilleanum FP-106715 KX262119 KX262168 USA [23]
Amphistereum schrenkii HHB 8476 KX262130 KX262178 USA [23]
Aporpium caryae Miettinen 14774 1X044145 — Finland [22]
Aporpium caryae WD 2207 AB871751 AB871730 Japan [48]
Auricularia auricula-judae JT 04 KT152099 KT152115 UK [18]
Auricularia cornea Dai 13621 MZ618936 MZ669905 China [49]
Auricularia polytricha TUFC 12920 AB871752 AB871733 Japan [18]
Auricularia tibetica Dai 13336 MZ618943 MZ669915 China [22]
Bourdotia galzinii Otto MiettinenX3067 MG757511 MG757511 Spain [40]
Crystallodon subgelatinosum RC 1609-URM93444 MN475884 MN475888 Brazil [40]
Crystallodon subgelatinosum TBG BF-18001-URM93445 MN475885 MN475889 Brazil [40]
Ductifera sucina KW3886 AY509551 AY509551 Canada [25]
Eichleriella bactriana TAAM 55071 KX262121 KX262170 Russia [23]
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Table 1 continued
BT
i, bA GeneBank P EEPUN
Species name Sample No. Country Reference
ITS nrL.SU

Eichleriella crocata TAAM 101077 KX262100 KX262147 Russia [23]
Eichleriella leucophaea Barsukova LE 303261 KX262111 KX262161 Russia [24]
Elmerina cladophora Miettinen 14314 MG757509 MG757509 Indonesia [50]
Elmerina sclerodontia Miettinen 16431 MG757512 MG757512 Malaysia [51]
Exidia glandulosa YC Dai 21232 MT663362 MT664781 China [51]
Exidia glandulosa YC Dai 21233 MT663363 MT664782 China [51]
Exidia pithya MW 313 AF291275 AF291321 Germany [52]
Grammatus labyrinthinus Yuan 1600 KM379139 KM379140 China [24]
Grammatus semis OM10618 KX262146 KX262194 China [23]
Heterochaete hirneoloides USJ 55480 A¥291283 AF¥291334 Germany [49]
Heteroradulum adnatum LR 23453 KX262116 KX262165 Mexico [18]
Heteroradulum kmetui VS 6466 KX262104 KX262152 Russia [23]
Hyalodon piceicola Spirin 2689 MG735414 MG735422 Russia [26]
Hyalodon piceicola Spirin 11063 MG735415 MG735423 Russia [26]
Metulochaete sanctae-catharinae AM 0678 MK484065 MK480575 Russia [26]
Mycostilla vermiformis Spirin 11330 MG735417 MG735425 Russia [26]
Mycostilla vermiformis OF 188059 MG735418 — Russia [26]
Myxarium hyalinum TL2012 443455 KY801880 KY801907 Russia [52]
Myxarium legonii VS 8986 MK098899 MK098947 Russia [25]

Nigrochaete bambusicola CLZhao 11260 PQ571171 — China Present study

Nigrochaete bambusicola CLZhao 11307 PQ571172 PQ571167 China Present study

Nigrochaete bambusicola CLZhao 11314* PQ571173 PQ571168 China Present study

Nigrochaete bambusicola CLZhao 11428 PQ571174 PQ571169 China Present study

Nigrochaete bambusicola CLZhao 11451 PQ571175 PQ571170 China Present study
Proterochaete adusta CNOM 10519 MK391519 — Brazil [24]
Proterochaete adusta VS 9021 MK391520 MK391528 Canada [24]
Protodaedalea foliacea Miettinen 13 054 MG757507 MG757507 Finland [50]
Protodaedalea hispida Spirin 5139 MG757510 MG757510 Finland [25]
Protodontia africana AS 171126 1104 MK098978 MK098973 Russia [25]
Protohydnum cartilagineum SP 467240 MG735419 MG735426 Russia [50]
Protomerulius dubius VS 3019 MK484041 MK480553 Russia [26]
Protomerulius minor KHL 15937 MK484060 MK480569 Russia [26]
Protomerulius substuppeus 019171 JX134482 JQ764649 China [26]
Pseudohydnum gelatinosum 14063 AF384861 AF384861 Canada [49]
Pseudohydnum gelatinosum AFTOL ID1875 DQ520094 DQ520094 Germany [53]

hE4M  https://www.cnki.net
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Table 1 continued
) R N ‘
i PRAS GeneBank EX ES PN
Species name Sample No. Country Reference
ITS nrL.SU
Sistotrema brinkmannii isolate 236 JX535169 JX535170 Netherlands [40]
Stypellopsis farlowii Larsson 12337 MG857095 MG857099 Russia [52]
Stypellopsis hyperborea J Norden 9751 MG857097 MG857101 Russia [52]
Tremellochaete atlantica URM90199 MG594381 MG594383 Brazil [24]
Tremellochaete japonica TAA 42689 AF291274 AF291320 Russia [49]
Tremiscus helvelloides AFTOL ID1680 DQ520100 DQ520100 Germany [40]

TE SR LUHLIR R, 7 R sn A

Note: New species is shown in bold. “*” indicating the type of materials

FE MAFFT v. 7 84 i B G-INS-i B A i AT
JF AL 30T, 3Fal 5 AliView v. 1.27 58 T-3h
PR X 5RO R AR AR LL XS, 5B ] Mees-
quite v. 3.51 AR ITS+nrLSU P A HEFT LG,
LU 91 Sistotrema brinkmannii (Bres.) J. Erikss. /E
N ITS+nrlSU JF 91 & 8t % B o0 A B8 4R 1
AN

5% S ALK B (Maximum likelihood, ML) 73 #7
K H CIPRES Science Gateway (https://www.phylo.
org/portal2/login! input.action) ¥4 HE £ H £ | £ £
RAxML-HPC BlackBox i Z #4157 UL -4 43
#T (Bayesian inference, BI) Fl| FH jModelTest v. 2
A8 1 S B A AR Y MrBayes is 3.2.7a44)
AN RERBER . AR IR RGEKE R A
H FigTree v.1.4.0 (http: //tree.bio.ed.ac.uk/software/
figtree/ ) B LAV 55 B2 H 2K, 32 F Adobe il-
lustrator CS6 FAFFEAT i . W43 Sy Fe AR
51 G (BS) 270% , UL 357 5 545 % (BPP) 20.95,
Y% S IR GETE S X

2 ZER5HMH

21 RGEEEHW

AT T 614 H AT, 18K 484>
YR, A UL H L S A b, TS +nrLSU
JH R Y B AR A S SYMAI+G o 55 AL 4K 32 il DL
I B 0 3 0 BT A R ) NS R — 3, G R
11 S4B v D 22 4 0.025 264 52 UGS A7 DL -3 43
M A RORE A HE ESS BSE {5 M 241.5,

FF ITS+nLSU A& P 5 1Y R 50k B
(K1) R, B E R E 5 ARH B A8 Rk
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TE—2 , HLR BRI 1 A SR R A AR
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IR

22 HEF

221 2 %7 & (3 % )Nigrochaete ].H. Dong &
C.L. Zhao, gen. nov.

MycoBank No.: MB 856561.

Type species. Nigrochaete bambusicola J. H.
Dong & C.L. Zhao.

Etymology. Nigrochaete (Lat.) : referring to the
black basidiomata of the type specimen.

Description. Basidiomata annual, resupinate,
adnate, membranaceous, without odor or taste when
fresh, becoming coriaceous upon drying. Hymenial
surface grandinoid, smoke grey to slight grey when
fresh, turning to greyish-black to black upon drying.
Hyphal system monomitic, generative hyphae with
clamp connections, colorless, thin-walled. Cystidia
subclavate to subceylindrical, thin-walled. Hyphidia
arising from generative hyphae, abundant, occasion-
ally nodulose. Basidia subellipsoid to ovoid, longitu-
dinally septate, two to four-celled. Basidiospores al-
lantoid, slightly curved, colorless, thin-walled,
smooth, IKI-, CB-.

Type of rot. White rot.

R AT AR R

PR 2% - “Nigrochaete” J5. T 128 @ 1 1 R %
T 52 PR AT

IR H TR AR (B W AR R, i
I ICRIR UK, TR J5 D BB 1 S SR AR T AL/
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100/1.00 Aporpium caryae Miettinen 14774 Finland y .
0.08 =/1.00 Aporpium caryae WD 2207 Japan ‘ porptum
— 1.00 Elmerina sclerodontia Miettinen 16431  Malaysia .
100/= Elmerina cladophora Miettinen 14314 Indonesia | Elmerina
Protodaedalea foliacea Miettinen 13054  Finland
=0.99 Protodaedalea hispida Spirin 5139 Finland I Protodaedalea
Auricularia cornea Dai 13621  China
Auricularia polytricha TUFC 12920  Japan . .
—{1. Auricularia tibetica Dai 13336  China Auricularia
H00/1.00%~ Auricularia auricula-judae JT 04 UK
100/1.00~, | Exidia glandulosa Dai 21232 China
4[{ Exidia glandulosa Dai 21233 China Exidia
1007100 Exidia pithya MW 313 Germany
10pY1.00 Adustochaete rava RC 841  Brazil
{’jdustochaete rava KHL 15526  Brazil Adustochaete
10071001 4qustochaete nivea RLMA 531 Brazil

100/1.00 - Nigrochaete bambusicola CLZhao 11260 China
Nigrochaete bambusicola CLZhao 11428 China
100/1.00} Nigrochaete bambusicola CLZhao 11314  China

China

Nigrochaete gen. nov.

93/1.00 Nigrochaete bambusicola CLZhao 11451
[ Nigrochaete bambusicola CLZhao 11307 China
100/1. Proterochaete adusta CNOM 10519  Brazil
Proterochaete adusta VS 9021  Canada Proterochaete
0/1.00; Alloexidiopsis yunnanensis CLZhao 4023  China
100/1.0 Alloexidiopsis yunnanensis CLZhao 8106  China .
MO0/1,00; Alloexidiopsis australiensis LWZ 20180513-22  China Alloexidiopsis
Alloexidiopsis australiensis LWZ 20180514-18  China k9
Metulochaete sanctae-catharinae AM 0678  Russia | Metulochaete £
Heterochaete hirneoloides USJ 55480  Germany | Heterochaete _:
10/0.97~ Eichleriella leucophaea Barsukova LE 303261  Russia £
140/1.00] Etghler/glla bactriana TAAM 55071 RuSSfa Eichleriella :
FEichleriella crocata TAAM 101077  Russia
89/0.99 Amphistereum leveilleanum FP-106715 USA | Amphistereum
Amphistereum schrenkii HHB 8476 ~ USA
100/1. Crystallodon subgelatinosum RC 1609-URM93444  Brazil
o Crystallodon subgelatinosum TBG BF-18001-URM93445  Brazil I Crystallodon
991 = Tremellochaete atlantica URM90199  Brazil T, llochaet
=|/1.00Y Tremellochaete japonica TAA 42689  Russia | remetiochacte
1 100/1.00 Grammatus labyrinthinus Yuan 1600  China
Grammatus semis OM10618  China | Grammatus
Heteroradulum kmetii VS 6466  Russia | Heteroradulum
93/1.00%— Heteroradulum adnatum LR 23453 ~ Mexico
99/1.00 Protohydnum cartilagineum SP 467240  Russia | Protohydnum
] M':‘— Ductifera sucina KW 3886  Canada | Ductifera
Bourdotia galzinii Otto MiettinenX3067  Spain | Bourdotia
100/1.Q0Mycostilla vermiformis OF 188059  Russia .
I Mycostilla vermiformis Spirin 11330 Russia ‘ Mycostilla
Tremiscus helvelloides AFTOL ID1680  Germany | Tremiscus
100/1.00 Pseudohydnum gelatinosum AFTOL ID1875  Germany
Pseudohydnum gelatinosum F14063  Canada ‘ Pseudohydnum
100/1.00 Protomerulius minor KHL 15937  Russia
100/1.00 E Protomerulius dubius VS 3019  Russia Protomerulius
94/1.00 Protomerulius substuppeus O 19171 China
100/1.00 Hyalodon piceicola Spirin 2689  Russia
Hyalodon piceicola Spirin 11063 Russia ‘ Hyalodon
100/1.00 Myxarium hyalinum TL2012 443455  Russia .
M,—|: Myxarium legonii VS 8986  Russia ‘ Myxarium
Protodontia africana AS 171126 1104 Russia | Protodontia
100/1.00 Stypellopsis hyperborea J Norden 9751  Russia .
Stypellopsis farlowii Larsson 12337  Russia ‘ Stypellopsis
Sistotrema brinkmannii isolate 236  Netherlands | Outgroup

1
Fig. 1

maximum likelihood method based on ITS+nrLSU sequences

R, TSR AR G K, TR KR

EROGHLRAGE KR

JESHRE 22 HAURIR G, MG G R

ETFITS+nrLSURIIMAEBZEEHEREEXERAUARRELEH
Phylogenic tree of Nigrochaete and related genera in the order Auriculariales constructed with the

o RS i, o, ERE BT, TE Melzer” s 1457 Al

Tt WERE s BOIR MU HE IR BT AR | 3 RE 5 Nl
22 AR 227 O R A A TR T
AT AR B A B B BT IR, 2 54 1 5 SR T

r [ %71

https://www.cnki.net

JEFTZRAL: IR FOEF .
222 MHAZEF(HIA )Nigrochaete bambusic-
ola J.H. Dong & C.L. Zhao, sp. nov. (Fig 2—4).
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A-D. CLZhao 11314(FRXFrA Holotype) ; E-F. CLZhao 11307; G-H. CLZhao 11260
B2 MEEEFHETFR
Fig. 2 Basidiomata of Nigrochaete bambusicola

MycoBank No.: MB 856562.

Etymology. bambusicola (Lat.) : referring to the
bamboo substrate of the type specimen.

Basidiomata. Annual, resupinate, adnate,
membranaceous, very hard to separate from sub-
strate, without odor or taste when fresh, becoming
coriaceous upon drying, up to 10 em long, 4 cm
wide, 50-100 wm thick. Hymenial surface grandi-
noid, occasionally cracked, smoke grey to slightly

grey when fresh, turning to greyish-black to black

https://www.cnki.net

upon drying. Sterile margin slightly grey, thinning
out, up to 1 mm wide.

Hyphal system. Monomitic, generative hyphae
with clamp connections, colorless, thin-walled,
branched, interwoven, 1.5-3.0 wm in diameter;
IKI-, CB-, tissues unchanged in KOH.

Hymenium. Cystidia numerous, thin-walled,
subclavate to subeylindrical, occasionally sinuous
in the basal, 6-10 X 17-25 pm, with a clamp con-

nection at base; cystidioles absent. Hyphidia arising
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A. AT Basidiospores ; B. #EARIK Cystidia; C. $1F Basidia; D. fll2Z Hyphidia
B3 MEREREXRA(CLZhao 11314)HFEEN R
Fig. 3 Microscopic sections of hymenium of Nigrochaete bambusicola Holotype(CLZhao 11314)

10 um
o C
10 pm A
10 pm D
10 um B
10 um
_ E
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Fig. 4 Micro characteristics of Nigrochaete bambusicola Holotype (CLZhao 11314)
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from generative hyphae, occasionally nodulose,
branched, colorless, thin-walled, 2—4 wm in diame-
ter. Basidia subellipsoid to ovoid, longitudinally sep-
tate, two to four-celled, 7.5-9.5 X 16.0-18.5 wm;
basidioles dominant, similar to basidia in shape,
but slightly smaller.

Basidiospores. Allantoid, slightly curved, col-
orless, smooth, thin-walled, with 1-2 oil drops,
IKI-, CB-, 4.5-5.0(-5.3) x (11.0-) 11.3-13.2
(-13.5) pm, L = 12.09 um, W = 4.86 pm, Q =
2.32-2.60, Q, =2.49 +0.14 (n=90/3).

Type of rot. White rot.

Type. China, Yunnan Province, Wenshan, Xi-
chou County, Xiaogiaogou National Nature Re-
serve, GPS coordinates 23°20'N, 103°55'E, alti-
tude 1 600 m asl., on the dead bamboo, leg. C.L.
Zhao, 16 January 2019, CLZhao 11260, CLZhao
11307; 18 January 2019, CLZhao 11428, CLZhao
114515 holotype: 16 January 2019, CLZhao 11314
(SWFC).

R L FRIE “bambusicola” P57 T 1% F LA
RPEAT 5 R KR EE T

PSR AR WA IR, AN g AR
Yy o3 e, B I TR R AR, TR S T, K
10 cm, 584 cm, )& 50~100 pm; 5 )2 AR H 2
JELV A A TT 2 5 B I 0 I (5, 22 K A0, 1 i 2
KR BAAE R AN E LR IR G, WA v
1 mm,

W2 RS — KR R 22 BRI S G
@, WBE A 7 50, A S, HAR 1.5~3.0 pm; 18
Melzer s 12551 AR % 12055 o JC S, 41 28 7E KOH
5801 A i o

TR HRIRA R TR B T R A
B IRTESEFB AT, 6~10 X 17~25 pm, FEFFEBOR
WK, TOAN SR s ) 22 phy A= FEL TR 22 77 2 A 4G
TR AT 0 3L, Je e, WERE , LA 2~4 wm s $H T T
BRIE IR BRIE , P2, 2 504 ], 7.5~9.5 x 16.0~
18.5 wm; S F7E i EEHH T2, S FIEAR
ARLAH HEF R /N

HAET EIE e il , Jota, S WEE
A 1~2 417 , 78 Melzer” s 3855 /o 5, 764 4
AR JC RN, 4.5~5.0(~5.3) X (11.0~)11.3~13.2

https://www.cnki.net

(~13.5) pm, K L=12.09 pm, 55 = 4.86 pm, K
FEL Q =2.32~2.60,0,=2.49 + 0.14 (n =90/3).

JEAG AL 5 R A

A = B ST v g BRI [ R
B SRR H11X (23°20°N, 103°55'E) ; 4K : 1 600 m;
AT AR F L REN B RAE
H#9:20194F 1 H 16 H , CLZhao 11260, CLZhao
11307,2019 4¢ 1 A 18 H , CLZhao 11428, CLZhao
11451; 5 X kR AR . 2019 45 1 H 16 H , CLZhao
11314 (SWFC),

3 i it
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Gk BTG T B R 2R R A
AR Ol NERR R SRR B TR
R0t ase.e - RAE R H H h & 18 M A
T AR ARGV 28 2 BT
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(T LR R 2R s b, Tz HE
X IR bR B AR AR, 25 BIE R F R T RE K
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Table 2 Morphological comparison between Nigrochaete and related genera within the order Auriculariales
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Genus name Basidiomata Hymenial surface  Hyphal system Basidiospore Cystidia Hyphidia  Reference
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