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Taxonomic study of Japanese “Auricularia auricula-judae” and “A. polytricha” based
on molecular phylogeny and morphological comparison
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(Accepted for publication April 13, 2018)

Japanese specimens and cultures previously designated Auricularia auricula-judae or A. polytricha were examined taxo-
nomically based on molecular phylogeny and morphological comparison. A total 26 samples, including specimens consid-
ered as A. auriculajudae, were identified as A. heimuer, A. minutissima, A. thailandica, and A. villosula, but A. auricula-ju-
dae s. str. was not found. Similarly, 26 samples including specimens considered as A. polytricha were identified as A. cornea,
but neither A. polytricha s.str nor A. nigricans were found. This result suggests that A. cornea is a fungus previously

considered as A. polytricha in Japan.

(Japanese Journal of Mycology 59: 7 — 20, 2018)
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¥ 2 5 448 Auricularia spp. (Auriculariales, Agarico-
mycetes, Agaricomycotina, Basidiomycota) & B & f§
FaERITARMBHE TS Y (Hibbett et al. 2014), 7
MERBRICBITLEELMBETHS. /2, 7TVT%
PO —HOESEEALSNTBY, HATLERAEZD
ZELTAELSFAZNTYS

AR, 7Y 7)%Aurzculcma spp. D S EHFHME 35
FREBFEBBERICESWTED LN TS, 20
FER, PEST Y THREMISET, /R Awricularia auric-
ula-judae (Bull.) Wettst. & SN TW/ WP E—OFE T

* F{L#E#E (Corresponding author) : shirouzy@gmail.com

L, BEE,SLLEREEE, Thbb A auriculaju-
dae complex TH 5 Z & H I 5 M2 &7z (Malysheva
and Bulakh 2014; Wu et al. 2014, 2015). Z & O FEHE
Bz x (1A auriculajudae s. str. 137 4 TEHD
i)é -y Lpa L TR WIHRERSH S Z L

, (2) 7Y T A. auriculajudae complex 21 A. heim-
uer F. Wu, BK. Cui & Y.C. Dai, A. minutissima Y.C. Dai, F.
Wu & Malysheva, A. tibetica Y.C. Dai & FE Wu, % & 04
BoFHErEEIsZ L2MEETN TS (Malysheva
and Bulakh 2014; Wu et al. 2014, 2015).

Auricularia polytricha (Mont.) Sacc. XBAZ &L 7 /
T, TAVAKE 7 T7THIBICAL SATAE
e I3 TWwBH (Kobayasi 1981), AMizowT %) 7T
TSR & RO SR DT D



B - TRE - F R - BE - RE

hT\w5. Looney et al.(2013) 2 & % Awuricularia spp.
ONEEERET DR, 7 A 5 KEE A polytricha s.
auct. amer. 1ZV ¥~ A h % ¥ 4 TEHE T B A nigricans
(Fr.) Birkebak, Looney, & Sanchez-Garcia (3: B B 4 :
Peziza nigricans Fr.) ORZTH 5 LRSI 7z (Looney
etal. 2013). 7272L, Looney et al.(2013) &4 ~ V% %
£ FREHM L 5 B A polvtricha(Fk B R % : Exidia
polytricha Mont.) Db D% A. nigricans DRE & 13 H
WLTBLY, MXTOREDORBITIIBEMA (2 E.
pobytricha) HMHFHNTw5. F72, ¥4 7 TA
polyiricha & ENT V- H OSSR BIT IR
BN EAIZEDIL -5 A. cornea Ehrenb.
ZH R ZE & T w5 (Malysheva and Bulakh 2014;
Bandara et al. 2017).

—7, HATIIEE (1955) < Kobayasi (1981, 1984)
ICRFBENZEITHEICL Y ST D HAKE Auricularia
spp. A BE EN TS (Table 1; A 2010). 2 o9 b,
A. auriculagudae (= A. auricula (Hook.) Underw.) & A.
polytricha D 2F I HARIZBWTHRDI MmO T
WEXFISHFETHY, FNENXTIITETITRD
S5 LWL THIIN TV 5 (Table 1; Kobayasi 1981;
4H 5 2011).

BAREXZ 7 7 HOSFREHRITOWTIE, Mon-
toya-Alvarez et al. (2011) (2 & U Tsushima BE®D A. auric-
wlajudae 3B L. OF A. polytricha \ZH -3 5 ITS BLH) %= v
TN R ENTBY, FNENMED A auriculajudae
BI U A polytricha L ENLHEFH| & BRKEHL BT S
EBREEN TS, LaL, BET V7 THERER

Table 1. Species of Japanese Auricularia

B N7 Auricularia spp. # MA 72 AN LB IE 2SN
TELT, ThoDT VT E Auricularia spp. &, HAERE
A. auriculajudae b U {1Z A. polytricha & ENTWBHF 7
S 58 L ORBEBRICOVTIIARHRE SIS . Tz,
H AR A. auriculajudae B X O A. polytricha D53 38%H
Pz oW Tl Kobayasi (1981) PIREE & ¥ » 723t
%L, TS 2BOMEREIIOWTHD THRIFTTLHLE
5D, FITCARHE T, BAEA auriculajudae 1
X U A. polytricha O EFEBREF L HNE L, HEREY
TN ERCIGF RGN R LE 2T o 7.

s LU

FEAZERS LUESEORE
AAREMICCF 7 9 YO FEGBERELL. Hoh
TeFEMEAR T AV RRBE T, FE (1955) B
& " Kobayasi (1981) Z%€ o T H A Auricularia spp.
LONRICE 2 UENLZBRIELT o -8R, A aurie-
ulajudae & A. polytricha @ 2 FE % [FE L7- (Table 2).
BONLERIBENAEZRE L O ZHEZERIEL ¥
#— (TUMH, BE) &EZFE%EE (TNS, K
WHFRE L. ThTma, BERTER (TMI, BED B
X OB BRI NS A 7 /Y -k vy —
(NBRC, T2) » 5, A. auriculajudae, A. polytricha,
Auricularia sp. L RIE SN FEMEEREZHEH L2
FRERIITEE 2 TEEP O ORTFAEEDS U TR
SEEICTHESL L, 25%ZFERKEMH (HK, HR) A
DL TS TERTRE L. BONARKIZIER

Name

Japanese Name Reference

Auricularia auricula-judae (Bull.) Wettst. (=A. auricula (Hook.) Underw.) ¥ 7 5 4

Auricularia cornea Ehrenb.
Auricularia delicata (Mont. ex Fr.) Henn.

Auricularia fuscosuccinea (Mont.) Henn. (=A. semipellucida Kobayasi) ¥2 54 € F¥

Auricularia heimuer F. Wu, B.K. Cui & Y.C. Dai
Auricularia hispida Twade

Auricularia mesenterica (Dicks.) Pers.

Auricularia minor Kobayasi

Auricularia minutissima Y.C. Dai, F. Wu & Malysheva
Auricularia papyracea Yasuda

Auricularia polytricha (Mont.) Sacc.

Auricularia thailandica Bandara & K.D. Hyde
Auricularia villosula Malysheva

R (1955), Kobayasi (1981)
Fh4%27 5% Kobayasi (1981), Present study
TIXxrS5H # M (1931), Kobayasi (1981)
Kobayasi (1942, 1981, 1984)

- Present study

& T I ¥ 55 Eil (1944), Kobayasi (1981)

eyExs55 %M (1921), Kobayasi (1981)
aruxry s Kobayasi (1981)

- Present study

hIFrS5Hy 72 (1918), Kobayasi (1981)
TIrE Ty #H (1931), Kobayasi (1981)
- Present study

- Present study

Bold: Reported species in this study.



HREX F7ET757%0 57

REWEHEZ O ZHEEREYL Y ¥ — (TUFC, BH)

ICHEEL7: (Table 2). ZhICZ, BEEWERY -
v3v 7 (MAFF, RIg), H0EHGBM 2B~ A
F77/uVv—try— (NBRC, T¥) BLUHEN
ZeiT (TMIC, BE) 75, A ewriculajudae, A. polyt-
richa, Auricularia sp. & L CEBEFEIN TV B EEREE
AFELE. 2512, A polytricha \ZoWTlx, EAOHE
WEEDP D AF L8R5 (Cultivar 1) & HWEERTZ
AN THESL E N7 RHRHE (Cultivar 2) ZFATICMN R 72

FREDHERE
FEEOBEAZHEKTRL, WIRD X UFEKH
WERICTHRBREESE L. £, RLATFEEDPD

AZOTHR 2R L, BEMSEBSEARE L. Bl
BEABT 5% AKELY ) AEBIZTT Y ML, TV
NG —tE L7 T8 — MIAEWEEMEE BV TH
2L, 100 TTFEENBABORE, 400 THEHTR
FRMEFR% EOBNNEEOFHINR R v F 27072,

BF RGN

DNAMIHIZEEEFE A D LG THEEOMBF» 5
Genomic DNA Extraction Kit Mini (Plant) (RBC Biosci-
ence, New Taipei City, Taiwan) % fi\»T47-72. PCR
13 #% rDNA O ITS #E#% (ITS1-5.8S rDNA-ITS2) % %t %

&L, 794 <—ITSIF (Gardes and Bruns 1993) /ITS4
(White et al. 1990) % Al\>T Shirouzu et al. (2017) @
FHECH o TITo /2. BON-PCREWIIHBRE,
SolGent (Daejeon, Korea) i2T#¥ A L2 by —2 x>
R Sz TMIC#RICD v Tid, DNAH X
DNeasy Plant Mini Kit (Qiagen, Hilden, Germany) %
WCAFVy, Ushijima et al. (2012) OFEICHE>TT T4
< - ITS1F/ITS4B (Gardes and Bruns 1993) % Hw 7z
PCR, ¥— 7 X YA %{Tolz /BoNTIEERES I
DDB]J (DNA Data Bank of Japan, J apan) WCBERL7-
AWf7E T8 5 N 72 B FIC NCBI (National Center for
Biotechnology Information, USA) L) #o 1 —FL7%&
B2 MAZ CRHEBHTADT— %y h& L7z (Table
2). IVFTIVT F4 X MEIMAFFTv. 7 (https://
mafft.cbrc.jp/alignment/server ; Katoh et al. 2017) 12T
o7z RHMAH L RAXML v. 8.2.4 (Stamatakis 2014)
{2 T GTR+GAMMA & ¥ IV % W T4$F - 72 (Shirouzu
etal 2017). RAXML® g2 = ¥ N2 TITSHE % %
ITS1, 5.88 rDNA, ITS2 @ 3 D248 L THMTZ4T W,
1000 B G-D ) 3> 7)) ¥ 77— 5 AW THEEDEIE
B L 794 A EREF—F €y b i
TreeBASE 12 ID: $22338 & L T &k L 7. http://purl.
org/phylo/treebase/phylows/study/TB2:522338

Table 2. Specimen, culture, and sequence accession numbers of samples used in molecular phylogenetic analyses.

Other

Name Locality Specimen no.” Culture no.” ITs?
sample no.
Present study
Auricularia cornea “as A. polytricha" Ibaraki, Japan TUMH 50232 TUFC 12859 HNo.817 LC373506
Auricularia cornea "as A. polytricha" Gunma, Japan - MAFF 430170 FMC 733 LC373499
Auricularia cornea “as A. polytricha" Saitama, Japan - MAFF 430168 FMC 731 LC373497
Auricularia cornea “as Auricularia sp." Chiba, Japan NBRC H-13293 RD 014070 ISN 536 LC373464
Auricularia cornea "as Auricularia sp." Chiba, Japan NBRC H-13308 RD 014094 ISN 1651 LC373468
Auricularia cornea "as A. polytricha" Chiba, Japan - MAFF 430171 FMC 734 LC373500
Auricularia cornea "as Auricularia sp." Tokyo, Japan NBRC H-13309 RD 014096 ISN 1674 LC373469
Auricularia cornea "as A. polytricha" Tokyo, Japan - MAFF 435154 M421 LC373502
Auricularia cornea "as A. polytricha" Shizuoka, Japan - MAFF 430169 FMC 732 LC373498
Auricularia cornea "as A. polytricha" Osaka, Japan - MAFF 420226 ‘WD-646 LC373494
Auricularia cornea "as Auricularia sp." ‘Wakayama, Japan ‘TMI 26369 TMIC 36032 14C13B LC373455
Auricularia cornea "as A. polytricha" Tottori, Japan TUMH 50245 TUFC 12920 HNo.833 LC373486
Auricularia cornea "as A. auriculajudae” Shimane, Japan TMI 26375 TMIC 31344 - LC373462
Auricularia cornea "as A. polytricha" Miyazaki, Japan TMI 26370 TMIC 36034 SU20160531 LC373459
Auricularia cornea "as A. polytricha" Kagoshima, Japan - MAFF 435090 S793 LC373501
Auricularia cornea “as A. polytricha" Kagoshima, Japan TMI 19812 TMIC 32998 - LC373463
Auricularia cornea "as A. polytricha" Kagoshima, Japan TMI 26371 TMIC 36035 15C21 LC373457
Auricularia cornea “as Auricularia sp." Okinawa, Japan NBRC H-13294 RD 014071 ISN 805 LC373465
Auricularia cornea “as Auricularia sp." Okinawa, Japan NBRC H-13295 RD 010593 ISN 817 LC373466



Auricularia cornea “as Auricularia sp."

Auricularia cornea "as A. polytricha"

Auricularia cornea “as A. polytricha"

Auricularia cornea “as A. polytricha"

Auricularia cornea “as A. polytricha"

Auricularia cornea (Cultivar 1) "as A. polytricha"
Auricularia cornea (Cultivar 2) "as A. polytricha"

Auricularia heimuer "as A. auricula-judae"

Auricularia heimuer "as A. auricula-judae”

Auricularia heimuer “as Auricularia sp."

Auricularia heimuer “as Auriculavia sp."
%

Auricularia minutissima
Auricularia minutissima
Auricularia minutissima
Auricularia minutissima
Auricularia minutissima
Auricularia minutissima
Auricularia minutissima

as Auricularia sp."
"as Auricularia sp."
"as Auricularia sp."
Yas Auricularia sp."

"as A. auricula-judae"
"as A. auricula-judae"

"as Auricularia sp."

Auricularia villosula “as Auricularia sp."
D,

Auricularia villosula "as Auricularia sp."

Auricularia villosula “as Auricularia sp."

Auricularia villosula "as A. auricula-judae"

Auricularia villosula "as Auricularia sp."

Auricularia villosula “as Auricularia sp."

Auricularia villosula "as Auricularia sp."

Auricularia villosula "as Auricularia sp."
D

Auricularia villosula “as Auricularia sp."

Auricularia villosula Vas A. auriculajudae"

Auricularia thailandica “as A. auriculasudae"

Auricularia thailandica "as A. auriculajudae"

Auricularia thailandica "as A. auricula-judae"

Auricularia thailandica “as A. auriculajudae"

Auricularia thailandica "as A. auriculajudae"

National Center for Biotechnology Information (NCBI)

Auricularia americana
Auricularia americana
Auricularia americana
Auricularia americana

Auricularia americana

Auricularia angiospermarum

Auricularia angiospermarum

Auricularia angiospermarum

Auricularia auriculasudae
Auricularia auricula-judae
Auricularia auricula-judae
Auricularia auricula-judae
Auricularia auricula-judae
Auricularia auricula-judae
Auricularia auriculajudae
Auricularia auriculajudae
Auricularia auricula-judae
Auricularia cornea
Auricularia cornea
Auricularia cornea
Auricularia cornea

Bk - fE2E - TR - BE - KE

Okinawa, Japan
Okinawa, Japan
Okinawa, Japan
Okinawa, Japan
Okinawa, Japan
Japan

Tokyo, Japan
Aomori, Japan
Iwate, Japan
Niigata, Japan
Niigata, Japan
Chiba, Japan
Chiba, Japan
Chiba, Japan
Kanagawa, Japan
Tokyo, Japan
Tottori, Japan
Tottori, Japan
Chiba, Japan
Chiba, Japan
Chiba, Japan
Chiba, Japan
Tokyo, Japan
Tokyo, Japan
Kanagawa, Japan
Kanagawa, Japan
Kanagawa, Japan
Hyogo, Japan
Okinawa, Japan
Okinawa, Japan
Okinawa, Japan
Okinawa, Japan
Okinawa, Japan

China

China

USA

Far East, Russia
Far East, Russia
USA

USA

USA

France

Czech Republic
Germany

Ttaly
Switzerland

UK

Western Caucasus, Russia
Scotland
England

China

Australia

New Zealand
Puerto Rico

NBRC H-13296

TUMH 50256
TUMH 50255
TMI 26368
TNS-F-54745
NBRC H-13311
NBRC H-13312
NBRC H-13301
NBRC H-13302
NBRC H-13305
NBRC H-13300
TUMH 50231
TMI 26372
TMI 26373
NBRC H-13297
NBRC H-13304
NBRC H-13306
NBRC H-13298
NBRC H-13310
NBRC H-13299
NBRC H-13303
NBRC H-13307
TMI 26374

TUMH 50253
TUMH 50258
TUMH 50267

RD 014072
MAFF 240508
MAFF 435177
TUFC 12923
TUFC 13200

TMIC 30459

MAFF 430160
NBRC 113256
NBRC 113257
RD 014081
NBRC 113258
RD 014089
RD 014079
TUFC 14244
TMIC 36036
TMIC 36037
NBRC 113259
NBRC 113260
RD 014091
MAFF 430159
RD 014075
RD 014098
RD 014077
RD 014084
NBRC 113261
TMIC 30217
MAFF 435191
MAFF 435195
TUFC 12864
TUFC 12865
TUFC 12927

ISN 828
975
P108
HNo.850
HNo.849
HNo.1204
K-Arage3
HNo0.943
FMC 723
ISN 1718
ISN 1720
ISN 1640
ISN 1641
ISN 1645
ISN 1636
HNo.816
SU20161221
EN14-24
ISN 1240
ISN 1644
ISN 1647
FMC 722
ISN 1633
ISN 1680
ISN 1635
ISN 1642
ISN 1650
P817
P832
HNo.847
HNo.852
HNo.867

Dai 13476
Dai 13636
HHB 14337
LE 296428
VLA M-11352
TIV93-12-SP
Cui 12360
HHB 11037
Dai 13210
MT7

MW 446
MFU AB38
TFB 4296
JT 06

LE 254030
JTO01

SH 1219
K1027
PBM 3754
PDD 97684
TFB 3470

LC373467
LC373493
LC373503
LC373487
LC373489
LC373492
LC373458
LC373491
LC373496
LC373482
LC373483
LC373474
LC373475
LC373478
LC373473
LC373490
LC373460
LC373456
LC373470
LC373477
LC373479
LC373495
LC373471
LC373481
1LC373472
LC373476
1LC373480
LC373461
LC373504
LC373505
LC373484
1LC373485
1C373488

KM396764
KM396765
KM396768
KJ698429
KJ698431
KT152096
KT152097
KT152098
KM396769
KM396771
AF291268
KR336696
JX065174
KT152100
KJ698425
KX621136
KX621135
KM396773
JX065164
KR336700
JX065149



Auricularia cornea

Auricularia cornea

Auricularia cornea

Auricularia cornea "as A. polytricha"
Auricularia cornea "as A. polytricha"
Auricularia delicata

Auricularia delicata

Auricularia delicata

Auricularia delicata

Auricularia fuscosuccinea
Auricularia fuscosuccinea
Auricularia fuscosuccinea
Auricularia fuscosuccinea
Auricularia fuscosuccinea
Auricularia heimuer

Auricularia heimuer (cultivated)
Auricularia heimuer

Auricularia heimuer "as A. auricula-judae

Auricularia heimuer (cultivated)
Auricularia heimuer
Auricularia heimuer (cultivated)
Auricularia minutissima
Auricularia minutissima
Auricularia minutissima
Auricularia nigricans
Auricularia nigricans
Auricularia nigricans
Auricularia scissa
Auricularia scissa
Auricularia scissa
Auricularia subglabra
Auvricularia subglabra
Auricularia thailandica
Auvricularia thailandica
Auricularia thailandica
Auricularia tibetica
Auricularia tibetica
Auricularia villosula
Auricularia villosula
Auricularia villosula
Outgroup
Auricularia mesenterica

Auricularia orientalis

AAREXISFETITFZIT7

Laos

Far East, Russia
Thailand

Japan

Colombia

Costa Rica
Mexico

Mexico

Peru

USA

Costa Rica
Belize
Argentina
Columbia

Far East, Russia
China

China

Japan

China

China

China

Far East, Russia
China

China

Costa Rica

USA

Costa Rica
Dominica
Dominica

USA

Costa Rica
Costa Rica
Thailand

China
Philippine
China

China

Far East, Russia
China

Thailand

Germany
China

LE 269791

LE 262998
MFLU 130403
AFM 22

L523

USJ 54470
AJS 1304

AJS 5896
TENN 28734
PR 1496

MW 530

TFB 11532
TFB 10743
AFM 13

LE 296433
Dai 11936

Dai 13647
Heishan A
Dai 13765

Cui 6137

LE 296424
Dai 14880

Dai 14881
Ahti 36234
TJY 93242
JMB 0401200803
Ahti 49388
TFB 11193
Fé4

TFB 10405
TFB 10499
MFLU 130410
MFLU 130411
MFLU 130417
Cui 12267

Cui 12337

LE 296422
Cui 5940
MFLU 162126

FO 25132
Dai 14875

KJ698435
KJ698427
KX621145
ABG615227
AB615228
AF291269
JX065158
JX065162
JX065159
KM396775
AF291270
JX065150
JX065141
AB615230
KJ698423
KM396787
KM396790
AB615232
KM396782
KM396793
KM396784
KJ698434
KT152103
KT152104
KM396802
KM396803
JX065167
KM396805
JX065160
JX065175
JX065161
JX065155
KR336693
KR336694
KR336692
KT152106
KT152108
KJ698418
KM396808
KX621165

AF291271
KP729270

a) NBRC H, NITE Biological Resource Center (Japan); TMI, Tottori Mycological Institute (Japan); TNS, National Museum of Nature and Science (Japan);

TUMH, Tottori University Mycological Herbarium (Japan).

b) MAFF, Genetic Resources Center of the National Agriculture and Food Research Organization (Japan); NBRC and RD, NITE Biological Resource

Center (Japan); TMIC, Tottori Mycological Institute Culture Collection (Japan); TUFC, Fungal culture collection of Tottori University (Japan).

¢) Bold: Newly obtained sequences in this study.
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X754 A auriculagudae E I TWEY LTIV
DE R OMR, A auriculajudae & E Tz
TR T At 26 v T IV A heimuer, A. minutissima,
A. villosula Malysheva, A. thailandica Bandara & K.D.
Hyde & LTEHFZENTWAEHN OV b BRI
HHVIIMRHEREZER LA (Fig. 1. ShoDOFERK
AR v EREBIE % 1T, Malysheva and Bulkh
(2014), Wu et al. (2014, 2015), Bandara et al. (2015)
WHE» T THRIEZIT o 2R, FhLFEN A heam-
wer, A. minutissima, A. villosula, A. thailandica & F[F]
ESIN, Z0dYL, A heimuer I A. auricula-udae &
[ &N/ HAREY 7V (Tsushima, Japan) {ZHIk
T HIEREESY] (AB615232) H#E S Tv 525 (Mon-
toya-Alvarez et al. 2011 ; Wu et al. 2014 ), A. minutissi-
ma, A. villosula, A. thailandica \Z> Tz CTH
RKEY T ESCHE TR W
AR THENICHCTBRET 7V, wind
I —1 v 8FE A anriculagjudae & MRS KT
(Fig. 1), DT> M FAETD A auriculagudae s.
str. EEE ENSERITMR S N holz. TOKRIT,
FELO YT TOHRTMECLL > TRELTWE, A
auricula-judae s. str. 13T — 2 v 27U LA HE LTV W
& 34 4REH (Malysheva and Bulakh 2014; Wu et al. 2014)
EXRFT B, ORIV TIHILEARES v Tk
AT TR SN AAER L L% [V & 5% 2 HEHD)T
VETH 5.

Auricularia heimuer F. Wu, B.K. Cui & Y.C. Dai, Phyto-
taxa 186: 248, 2014. Figs. 24, 2B, 3.

Basidiocarps solitary or gregarious, sessile or stipitate,
auriculate to cupulate, with undulate margin, hard-gelati-
nous to cartilaginous, 2 -5 cm broad, 0.5—1 mm thick;
upper surface velvety with folds, olive brown to light
brown; lower surface smooth with folds, light brown. Me-
dulla pale brown, 115—180 um broad. Internal hyphae
branched, septate, thin-walled, hyaline, with clamp con-
nections, 2 —4 um diam. Abhymenial hairs solitary or gre-
garious, cylindrical, flexuous, thick-walled with a narrow
lumen, apically acute to obtuse, hyaline with pale brown
pigmentation at the base, 45—140%4.5-7 yum. Basidia
narrowly clavate to cylindrical, transversely 3-septate, hya-
line, 3558 %4.5—5.5 um. Basidiospores allantoid to re-
niform, thin-walled, hyaline, 9.5—- 14 xX5—-6 um (12.5%

BH - B8

5.5 um on average, n=10), 1/w 1.9—2.5 (2.3 on average,
n=10).

EFHREHEAD U E#4, Emd LATEW &
e M, BIEE BESFUEromBH, WE2
-5cm, EX05-1mm: EEEGHIIYE— FIRTLD
VHY, F)—T7RErLHEBE ; THRRMITHETL
bHHY, ek, HERESMA, 1E115-180 um. A
RS L, WEEH Y, HEE mh, 7707
A2 vardhdHy, EE2-4m FEREEEADLR
B4, MR, Eil, BEEECROAERD D, STt
B S, BATESFICESROBENDHY, 45—
140x4.5-7 uym. EFRRIHRERD» S HEE, 3H#E
BE M, 35-58%X45-55um. HTRETEY —t-—
IO EER, #®EE Ef, 95-14%x5-6 um (F¥
125%x55 um, n=10), I/w1.9-25 (F352.3, n=10).

Specimen used for description: JAPAN, Aomori Pref.,
Towada, Tsuta spa, on a dead tree of Acer japonicum
Thunhb., 26 Jun. 2010, T. Shirouzu, TNS-F-54745

(HNo.943).

Other specimens examined: Niigata Pref., Uonuma,
Okutadami, on a fallen tree of Fagus crenata Blume, 1
Nov. 2017, T. Maruyama, NBRC H- 13311 (ISN 1718),
culture NBRC 113256; NBRC H-13312 (ISN 1720), culture
NBRC 113257.

Auricularia heimuer 13 Wu et al.(2014) 12 & 5 A. au-
riculajudae complex @O 7 FEFHIMRFT ORF R, P EEE
FIHEDEFHRR S W, ARIERT T H5 bE
# 8 L Twv % (Malysheva and Bulakh 2014; Wu et al.
2014). 72, HAEY Y 7 VICHET HIEHEES]
(AB615232) 2%#E &N Tv% (Montoya-Alvarez et al.
2011; Wu et al. 2014). Awuricularia heimuer |(ZHBF 2550
NEREEDORE L EDETA. auriculajudae V3B S
B, BETLIVRELETFATFE2HT S (Breitenbach
and Krinzlin 1986: 17 — 19X 6 — 8 um; Wu et al. 2014: 14.7
—18.2%x5-6.1 um). Awricularia heimuer {2\ 72FE & L
TI3A. americana Parmasto & 1. Parmasto ex Audet,
Boulet & Sirard % %575, BEIX L VEVETFER (1
-5mm) & X Y RELBTRT (14-165%x45-54 um)
%7 % (Looney et al. 2013; Wu et al. 2014). 72, A
heimuer 13 A. villosula \Z BT 548, BHEIHELZR
CHTFEBREL LD EWEE (40-80 pm) 2TEHT 5 (Wu
et al. 2014). Auricularia heimuer |% A. minutissima |23

US55, BEGLIVECEE 60-8 um) 2HT
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Auricularia mesenterica AF291271 I Outgroup

Phylogenetic tree of Auricularia spp. estimated in RAXML using ITS sequences. Maximum likelihood bootstrap percentages > 50%
are shown above or below branches, with bolded branches indicating > 80 % support. Newly sequenced samples in this study are
shown in bold. TreeBASE ID: S22338.
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Fig. 2 Basidiocarps and their cross-sections. A, B A. heimuer TNS-F-54745; C, D A. minutissima
TMI 26373; E, F A. thailandica TUMH 50258; G, H A. villosula NBRC H-13297; 1, ] A. cor-

nea TUMH 50232. Scale bars A, C, E, G,I=1cm; B, D, F, H, ] =100 um.
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Fig. 3 Auricularia heimuer TNS-F-54745. A Abhymenial hairs; B
basidiospores; C basidia.

5 (Wuetal 2015). 5 TFREBMOKER, Thool
REAIZEE L L 72 5 F 12 A angiospermarum Y.C. Dai, F
Wu & D.W. Li % A. tibetica & & bIZH R 2R L2

(Fig. 1). F72, W O»OETHIROHRL AR, A
heimuer 13 A. minutissima & BAKR % BT % R
L Jp o 7: (Fig. 1; Malysheva and Bulakh 2014; Banda-
raetal 2015). ARV ETEREOZ L LTS SR
TWw5 (Wuetal 2014).

Auricularia minutissima Y.C. Dai, F. Wu & Malysheva,
Mycol. Prog. 14: 8, 2015. Fig. 2C, 2D, 4.

Basidiocarps solitary or gregarious, stipitate, auriculate
to cupulate, with undulate margin, hard-gelatinous to car-
tilaginous, 2 — 5 cm broad, 0.5 — 1 mm thick; upper surface
velvety with folds, olive brown to brown; lower surface
smooth with folds, light brown. Medulla subhyaline, 170
— 300 um broad. Internal hyphae branched, septate, thin-
walled, hyaline, with clamp connections, 2—5 pum diam.
Abhymenial hairs gregarious, cylindrical, flexuous, thick-
walled with a narrow lumen, apically acute to obtuse, hya-
line to brown, 40 — 80 X 5.5—7 um. Basidia narrowly cla-
vate to cylindrical, transversely 3-septate, hyaline, 48.5—
70X 5.5 -7 um. Basidiospores allantoid to reniform, thin-

walled, hyaline, 12.5-18.5X5—-7.5 um (15.5%6.5 um on
average, n=10),1/w 1.9—-3 (2.4 on average, n=10).

BT R EAED L IREAE, AW, BEEDLLHE,
BT, BESF UV EPOHREE, B2-5cm, EE 05
—1mm; EHEREEZE0—FRTLLHEDHY, TV —7
BiaroBt ) THEREITFETCLLX S Y, HEa,
BRIz E, 18 170-300 um. PIERERIZOIE L,
fREEDSH Y, BEE Mfn, S5V TaARrTarhibl,
B 2-5um. BEEHEA HER, BEL, EBEcHk
WHRERD Y, BIIEEEL, SR, B4 SBE, 40
~80x55-7 um. BFRIIEEERD S HEH, 3H%E
BE, fEfh, 485-70x55-7 um. MFRFIEIYV—L—V
Foh oY, EEE EfE, 125-185%5-7.5 um(E#H
155%6.5um, n=10), I/w19-3 (¥ 24, n=10).

Specimen used for description: JAPAN, Tottori Pref.,
Tottori, Tottori University, on dead branches of Celtis
sinensis Pers., 14 Apr. 2014, E. Nagasawa, TMI 26373

(EN14-24), culture TMIC 36037.

Other specimens examined: Kokuhu, on a dead trunk
of broad-leaved tree, 21 Dec. 2016, S. Ushijima, TMI 26372

(SU 20161221 ), culture TMIC 36036 ; Chiba Pref.,
Kisarazu, Kazusakamatari, on dead branches of woody
plant, 14 May 2017, S. Inaba, NBRC H-13302 (ISN 1641),
culture NBRC 113258.

Auricularia minutissima X Wu et al. (2015) 12k % A
auricula-judae complex D HFEMRET ORER, TEE
EARICEDEFERR I, AERIEET S 795 b
Lk XN Tw5b (Malysheva and Bulakh 2014; Wu et al.
2015). Auricularia minutissima (& A. auriculajudae |2
FERENIICEL T2, BHIILIEVEE (100-150
um) RHFBET (15-2%X5-7um) 2835 (Wuet
al. 2015). % 7z, A. minutissima 13 Kobayasi (1981) #%
R L7 0% 27 55 A minor & IERERYIZHEDLL
LTBY, BELAZINZZELH 5D (Malysheva
and Bulakh 2014; Wu et al. 2015), A. minorit & H /&
WIBTFHF (7-8x3—-4 um) AT 35 TA minutis-
sima & 874 % (Kobayasi 1981). W< DhDHATHED
FER LR, A minutissima & A. heimuer (I RFHE %
F B L 7z (Fig. 1; Malysheva and Bulakh 2014; Bandara
et al. 2015; Wu et al. 2015).

Auricularia thailandica Bandara & K.D. Hyde, Phytotaxa
208: 150, 2015. Fig. 2E, 2F, 5.
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Basidiocarps solitary or gregarious, sessile, auriculate
to cupulate, with undulate margin, cartilaginous, 2-3.5
cm broad, 0.5 mm thick; upper surface smooth with folds,
brown; lower surface smooth with folds, light brown. Me-
dulla subhyaline, 60— 120 um broad. Internal hyphae
branched, septate, thin-walled, hyaline, with clamp con-
nections, 2 — 5 um diam. Abhymenial hairs solitary or gre-
garious, cylindrical, often flexuous, thick-walled with a
narrow lumen, apically acute to obtuse, hyaline to brown,
3374 x5—7 um. Basidia narrowly clavate to cylindrical,
transversely 3 -septate, hyaline, 40 —48 X 5—6 um. Basid-
iospores allantoid to reniform, thin-walled, hyaline, 13—
14x4.5—-55 um (13.5 X5 um on average, n=10), 1/w 2.4
—3 (2.6 on average, n=10).

T2 EAD U 3B Ee, B8R, BE»ONE,
B, ®WEHE, E2-35cm, EE05mm; E3E
L FETLbLH Y, B THEEITFHETLLY
Hby, HBEM HHEIITITER, E60-120 um. W
BRidaE L, MEEDSH Y, HEE Mfh, 79Tk
syarddbh, EE2-5um. FEIEHELED L IEE
&, M, LIELIZREML, BEETHRWNESS D,
SIS L8, EA) S8R, 33-74%5-7 um.
PSRBT 5 MR, 3HEEE &f, 40-48
X5-6um. HTFEFIIY —v—VEhoBER, HEE
i, 13-14%4.5-55 pym (F¥ 135%5 um, n=10),
I/w24-3 (£ 26, n=10).

Specimen used for description: JAPAN, Okinawa Pref,,
Iriomote Island, Funauki, on dead branches of broad-
leaved tree, 13 Jun. 2009, T. Shirouzu, TUMH 50258

(HNo.852), culture TUFC 12865.

Other specimens examined: Ishigaki Island, Nosokom-
ape, on dead branches of broad-leaved tree, 12 Jun. 2009,
TUMH 50253 (HNo.847), culture TUFC 12864; Iriomote
Island, Nakama River, on dead branches of Albizia
julibrissin Durazz., 14 Jun. 2009, TUMH 50267

(HNo.867), culture TUFC 12927.

Auricularia thailandica 13 Bandara et al. (2015) 22X D
A EREARCE DS FEEBsN, REIEHELE 7 4
VEYSHEHFHEEIN TS (Bandara et al. 2015). Au-
ricularia thailandica 1%, HF-ERRIHERE OB 5 MO
L 7z Awricularia spp. 5, EEORE SR INSORE
DE (BEPHAED) CLVBITELEENTVS
(Bandara et al. 2015). L #*L, Bandara et al. (2015)

'4:.%

BH - R

-, el
A

OB RARY, ZOBEREHIZX Y A thailandica
EEDT 2R RIS T A OREETH 5. T,
Bandara et al. (2015) IZ& 25 FREBITIZET L TW
72\ A. fibrillifera Kobayasi (Kobayasi 1981) 1%, ®E®
& (65-100 um) RRTFOKRKEE (11-12x4-5um)
% EORBRFESAEIGES, JO2EEEABLN
TV BEEHERDOMIIESCTHAT LI LIIEST
v, REFRETIE, STFRREENOFBROETATH
REEA % A thailandica L FIE L7255, KEE A fibril-
lifera DEFIZDOWTIEE 5% 5 5 HENRETVLET
»H5.

Auricularia villosula Malysheva, Nov. Sist. Niz. Rast. 48 :
174, 2014. Fig. 2G, 2H, 6.

Basidiocarps gregarious, sessile or stipitate, auriculate,
with undulate margin, hard-gelatinous to cartilaginous, 1
—7 cm broad, 1 mm thick; upper surface velvety with
folds, brown; lower surface smooth with folds, light
brown. Medulla absent or indistinct. Internal hyphae
branched, septate, thin-walled, hyaline, with clamp con-
nections, 2—4.5 um diam. Abhymenial hairs gregarious,
cylindrical, flexuous, thick-walled with a narrow lumen,
apically acute to obtuse, hyaline with pale brown pigmen-
tation at the base, 30 —93X5.5—6 um. Basidia narrowly
clavate to cylindrical, transversely 3-septate, hyaline, 52 —
62 x4.5-6.5 um. Basidiospores allantoid to reniform,
thin-walled, hyaline, 14.5—-16.5%5.5—7 um (15%6.5 um
on average, n=10), 1/w2.1—2.7 (2.4 on average, n=10).

2RI BA, B L IXEW, B, BiEER,
BWYI7F U EPOREE, R1-7cm, BE1lmm: k
HEEIZY - FRTLLED Y, B THREDIF
WTLbHY, HEE. HEITEC»E IRHEE.
NERE R IG L L, MEESH D, HEE &@, 7507
AR varPHy, EE2-45um FEIIRE N
¥, EEL, EECHROAENDY, TS,
iy, EACEFICHEBROFRLHD, 30-93%x55
~6 um. HEFIRIIPAREE S O MHER, 3 MR Ef,
52-62%45-65um. HTRTFIIV—-tt—-—JEIrHE
&, #HEE M, 145-165%x55-7 um(3EH 15%6.5
um, n=10), I/w21-27 (F#H24, n=10).

Specimen used for description: JAPAN, Chiba Pref.,
Kisarazu, Kazusakamatari, on a fallen tree, 2 May 2014, S.
Inaba, NBRC H-13297 (ISN 1240), culture NBRC 113259.
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Fig. 4 Auwricularia minutissima TMI 26373. A Abhymenial hairs;
B basidiospores; C basidia.

Other specimens examined: Izushima, on a dead stump
of tree, 27 May 2017, NBRC H-13304 (ISN 1644), culture
NBRC 113260; Kanagawa Pref., Yokohama, Tsuzuki, on a
fallen tree, 25 Jun. 2017 , M. Nakajima, NBRC H- 13307

(ISN 1650), culture NBRC 113261.

Auricularia villosula 1% Malysheva and Bulakh (2014)
W2 & B0 L 7 Auricularia spp. DR EEZEHMET O E,
BWRT Y 7 EERCE IR I N R
EZ AL LRFEENTVS (Wu et al. 2014; Bandara
etal. 2017). Auricularia villosula i3 A. heimuer |25
CEUT 2, BEIHETHERICHEREEBEZAL, &
DEVWEE (B0-150 um) %W T % (Malysheva and
Bulakh 2014; Wu et al. 2014). ¥ 7z, A. villosula it A.
anriculajudae & A. americana \ZFCEERIIZHALL 3 5 48,
B2BITL Y BVWEE (A auriculajudae: 100 — 150 um;
A. americana: 67136 um) ZH S % M TH% 5 (Looney
etal. 2013; Wu et al. 2014).

FSH5EXT S5 A polytricha EEhTW=H 2T
DT RIBT DRER, A polytricha & ENTH72EER

|1O um

A B 1oum C
Fig.5 Auricularia thailandica TUMH 50258 . A Abhymenial
hairs; B basidiospores; C basidia.

BIUBERKEZEL 265 Y TV A cornea & LTE
FINTWBHEYE BRHHELZHE L (Fig. ). 2h
5OTFEMRERE I BEBEZE %17\, Looney et al.

(2013), Malysheva and Bulakh (2014), Bandara et al.

(2017) W2fto THOTHMELI-FAR, IhbiZA
cornea L BRIE S 2. AHEIZDWwTIZ, A polytricha
ERIBESNT-BAREY V7NV (AFM 22) ICHET 51
FALF] (AB615227) 5His E T % (Montoya-Alvarez
etal. 2011). 7z, RHFFE Tid A polytricha s.str % A.
nigricans (=? A. polytricha) LREENBY ¥ I VILE
bhhdrolz. ZTORRE HEERIBVWTTS7*
2 545 A. polytricha & ST E7-H AT A cornea ThH b
WhetZRE T 525 ZOEIICHE L TIZ A polytricha
sstr. B & CHPEOFEEDE L ST S 5ICHE
TERLERD 5.

Auricularia cornea Ehrenb., Horae Phys. Berol.: 91, 1820.
Fig. 21, 2], 7.

Basidiocarps solitary or gregarious, sessile, auriculate
to cupulate, with undulate margin, hard-gelatinous to car-
tilaginous, 2 —4 cm broad, 0.5— 0.8 mm thick; upper sur-
face velvety, olive brown to brown; lower surface smooth,
light brown to brown. Medulla pale brown, 60 —100 pm
broad. Internal hyphae branched, septate, thin-walled, hy-
aline, with clamp connections, 2—4.5 um diam. Abhyme-
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Fig. 6 Auricularia villosula NBRC H-13297. A Abhymenial hairs;
B basidiospores; C basidia.

nial hairs gregarious, cylindrical, flexuous, thick-walled
with a narrow lumen, apically acute to obtuse, hyaline
with pale brown pigmentation at the base, 70 — 560 x 4.5 —
8 um. Basidia narrowly clavate to cylindrical, transversely
3-septate, hyaline, 40 — 54 X4 — 5 um. Basidiospores allan-
toid to reniform, thin-walled, hyaline, 13.5-18.5%x5.5—7
um (16X 6.5 um on average, n=10), I/w2.1-2.9 (2.5
on average, n=10).

HFRFEEAD L EHAE, BH BRI OSHE,
BB, MY F B okEE, W2-4cm, FEE
05-08 mm: FEEMIY D — FIK, FJ—78B@a)»
Lt THREREILFE HEeEf,r L8R, HEITHE
i, 1E60-100 um. PIEREERIEABL, FREEND Y,
HEE EM, s T7aRIvarddHh, BEE2-45
um. FEEHEAE, MEE, Ei L, EREETHRVARES
HY, FWHIIFEL> ST, BETEBICHEBROER
BB, 70-560x45-8 um. HFHFIIPARBEE S SH
B, 3 HkEE, 4f, 40-54x4 -5 um. HFBRFZV —
- URHh o BRI, WEE, M, 135-185%x55-7
um (P 16%x 6.5 um, n=10), I/w2.1-29 (F3525,
n=10).

b0 um @@
A \ BD llOum C

Fig. 7 Auricularia cornea TUMH 50232. A Abhymenial hairs; B
basidiospores; C basidia.

Specimen used for description: JAPAN, Ibaraki Pref.,
Tsukuba, University of Tsukuba, on dead branches of
Zelkova serrata (Thunb.) Makino, 23 Mar. 2009, T.
Hosoya, TUMH 50232 (HNo.817), culture TUFC 12859.

Other specimens examined: Tottori Pref., Tottori,
Ouchidani, on dead branches of Castanopsis sieboldii

(Makino) Hatus., 3 Jun. 2009, T. Shirouzu, TUMH 50245

(HNo. 833), culture TUFC 12920 ; Miyazaki Pref.,
Miyakonojo, Natsuo, on a dead trunk of broad-leaved tree,
31 May 2016, S. Ushijima, TMI 26370 (SU 20160531),
culture TMIC 36034.

Auricularia cornea i3 7 VT IZAL BAHETH L ENRT
W% (Looney et al. 2013). AHEit A. polytricha < A. ni-
gricans L CEERICHM T 525, B2 LV RVWESE

(A. polytricha: 600 um BLE ; A. nigricans: 650 pm 2L E)
% A3 A (Kobayasi 1981; Looney et al. 2013). Awuricu-
laria polytricha & A. nigricans D EF 2O WTIZF 724
I THE ST (Looney et al. 2013), BifED ¥ 4 T
WREAR 20 2 7= A RET LB Tdh 5. Kobayasi

(1981) X A. cornea 25H HARIZ A LT AT EEEELC
DSWTERL, REIZF UL FISHEVIFEES
R 7. KO EIZ 2 O Kobayasi (1981) O Fil% 3
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FF250THY, A cornea BHFIZBNTAHRL L
BERUPAMMBE TS AATAILERLTNAS.

ARXTHELEBFXEXV STHEOKRRR (FHRAD
(3 AARERMER)

I HFHERETHRIIRE 600 um Bl EOE (FE) &%
EET Dyernenenn ( A. polytricha s.str.)
1. FEDORESIZ 600 wm sRif---oeeererrrreeeerernnnnns 9
2. BEORZIEZ70-560 um ; #HFfEFid 13.5-185x
DS =T UL eeeeemeeemeeeeeneeeeaeeeeeaeeeeeenenaneee A cOPRER
2. WEOEZIZ 30150 prp----reerrererrrnnrrrenesrarennnn 3
3. BEOEZF100-150 um ; #HFR T 15-22x5
— QI (A. auricula-judae s. str.)
3 BERLIVANHLIZHEFRFEL AT 4
4. EEORE ST 45140 um ; #HFREFIE 9.5-14x5~
B LML+ veereeeesmneenneeenneeeneeenneenenennes AL heimuer
4, WEDESIZ 100 um LU vererreremreeennenniens 5
5. BRIV T IR BT 145165
XG5 =7 UM reeeeeereeseneeesneannneeenneennn A villosula
5. BERBIEHHARE oo eeeeeeeerererern e 6
6. HFMETFIE 13-14%x4.5-55 um ((F3 13.5%5 um)

....................................................A' thailandica
TR T 125-185%5-7.5 um (F¥E 155%6.5
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