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MATERIALS AND METHODS

Sample collection and yeast isolation
Atotal of 624 samples of natural substrates were collected from a variety of environments within
the Shennongjia Forestry District and its surrounding areas, Hubei Province, China, between 2023
and 2024. These environments included primeval forestsjrsrenountainous regions, wetlands,
among other@Fig. 1). The majority of the samples were bark from the Fagaceae fdhaipplicable,
GPS locations and plant species were recorded during sampling. The samples were collected using
50 mL or 15 mL centrifuge tubes, or sterile bags, and transported to the laboratory for yeast isolation.
Yeasts were isolated using the enrichment metlesigned primarily for ascomycetous yeasts,
with yeast extrat¢imalt extract (YM, w/v, 1% glucose, 0.5% peptone, 0.3% yeast extract, and 0.3%
malt extract) or yeast extract peptone dextrose (YPD, w/v, 2% glucose, 2% peptone, and 1% yeast
extractmedi um suppl emented with 200 g/ mL chl oram
casesSamples were divided into two portions, each placed in 50 mL centrifuge tubes, mixed with
medium, and then incubated at 40 and 25°C until evidence of growth or fermentation was
observed (generallyi3 weeksat 25 T and more than 1 month at 2G). Enriched cultures were
diluted and spread onto corresponding agar plates, which were then incubated at the same
temperatures fori3l days.The discrete colonies on the plates were inspected figabtlikeo
colonies were selected, while those withold-likeo morphologies were typically avoide8ingle
colonies were picked for identification, purified, and preserved in 25% glyce®0 &.
Comprehensive details of all samples are provided in Supplementary Table 1.

Figure 17 Sampling environments in Shennongji a. (
Shennongtdhenghi ghest piéakldJanhdulObgmeréemeyva(dfc
(i n Daake@htue aQuuerricrugsv @alciue mad ercreataged over a th
Dajiuhu Lake, a national wetland park of inte
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DNA extraction, sequencing and phylogenetic analyses

Genomic DNA was extracted using the method describedhoyet al. (2025)The internal
transcribed spacer (ITS) region, including the 5.8S rDNA, was amplified using the primers ITS1 and
ITS4, while the 26S rDNA D1/D2 domains were amplified using the primers NL1 and NL4, with the
procedure described previougBai et al. 2002)The D1/D2 sequences of the obtained strains were
subjected to BLASTn searches against the NCBI nucleotide database to identify §iesies.of
the same species isolated from the same sample were regactieteasn the analysis; they, as well
asMucoromycotaspecies, were excluded from further analyses

When a strain exhibited more than 1% sequence divergence from the type material of the most
closely related known specigseither the D1/D2 or ITS sequence, it was considered a candidate for
a novel speciesThen, their D1/D2, 5.8S, and ITS sequences were assembled into contigs using
SegMan (Lasergeng, DNASTAR Inc., Madison, WI, USA) to determine their taxonomic status.
Sequences of closely related strains or species were retrieved from GenBank, released genomes, or
the Westerdijk Fungal Biodiversity Institute website (https://wi.knaw.nl) as references. These
sequences were aligned using MAFF{Katoh & Standley 2013and manually trimmed-or the
analysis of single D1/D2 or ITS sequences, evolutionary distance data were calculated using
Ki mu r a-@asmmdtewrnodel and the neighfp@ning method inrMEGA 7 (Kimura 1980, Kumar
et al. 2016)For the analysis of concatenated sequences, Maximum Likelihood (ML) phylogenetic
trees were inferred using RAXML @tamatakis 2014)nder the GTR+I+G modelvith bootstrap
values calculated from 1000 replicatéelsenstein 19857 bootstrap percentage (BP) abd@b
was considered significantly supported.

Complete information on all yeast isolates is provided in Supplementary Téllst2ains and
GenBank accession numbers used for phylogenetic anatgsisted inSupplementary Table 3.

Phenotypic characterization

New species strains were characterized according to the standard methods described by
Kurtzman et al. (201d), but with modifications foiSaccharomycopsis shennongjiaersgisnov.
Specifically,for the carbon assimilation test, casamino acids were added to achieve a final nitrogen
concentration of 0.108 mg/mL. Similarly, for the nitrogen and amino acid assimilation tests,
compounds were added to achieve the same final nitrogen concentration.

Ascosporulation was investigated using yeast carbon base agar (YCB, w/v, 1.17% yeast carbon
base and 2% agar), corn meal agar (CMA, w/v, 2.5% corn starch and 2% agar), potato dextrose agar
(PDA, wiv, 20% potato infusion, 2% glucose, and 2% agar), and at8agv, 10% V8 juice and 2%
agar). The plates were incubast®5 °Cfor up to 2 months and examined periodically.

For colony morphology, strains were diluted and spread ont@d&fplates using glass beads,
incubatedat 25 °G and photographed with a Leica M125 C stereo microscope.

Assessment of predation

The predation tests foSaccharomycopsis shennongjiaensis nov. were conducted as
described bySantos et al. (2023Approximately equal amounts of freshly grown cultures of the
Saccharomycopsis shennongjiaensis nov. HBP0845D3" and prey Kluyveromycesstarmeri
HBP0845D31, Saccharomycopsis fibuligetdBP0845D32, Saturnispora disporddBPO845E33,
Saturnispora zaruensi$iBP0845E24, and Candida nitratophila HBPO845E45, which were
isolated from the same samjplsthe tested isolatelBP0845D33", andSaccharomyces cerevisiae
HBP0231D4Clisolated from a different samphlere mixed on glucosgeast nitrogen bag® NB)
without amino acids agar plates (w/v, 0.67% YNB without amino acids, 2% glucose, 2% agar) and
incubatedat 25 °C Mixtures were examined daily by microscopy for signs of predation (infection
pegs) during 2 days, with predation typically observed after 18 hours.

Whole-genome sequencingassembly, andassessing

The genomic DNAfrom the type materiabf the new species described in this study was
sequenced using the DNBSE@ platform with 2 x 150 bp paireehd read¢Supplementary Table
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7). Raw reads were qualiitered, and adapters were trimmed udiagtp 0.23.4Chen et al. 2018)
with the following parameters:cut_front--cut_front_window_size 1-cut_front_mean_quality 20
--cut_tail--cut_tail_window_size %-cut_tail_mean_quality 28cut_right--cut_right_window_size
4 --cut_right_mean_quality 20-qualified_quality_phred 20-unqualified_percent_limit 40-
n_base_limit 5--length_required 75De novo assembly was performed using SPAdes 3.15.5
(Prjibelski et al. 2020Wvith the--careful parameter. The quality of genome assemblies was evaluated
using QUAST 5.3.@gMikheenko et al. 2023)ith the following parameters-genefinding --fungus

All whole-genome data sequenced in this study were submitted to the NCBI BioBetgduse
(http://www.ncbi.nlm.nih.gov/bioproject/) under accession number PRINA1234233.

ANI analysis

The average nucleotide identity (ANI) was usea asefulcriterion for species delimitatian
prokaryotes due to its correlation with DNANA hybridization valuegGoris et al. 200,/Riesco &
Trujillo 2024). ANI values were calculated using pyani 0.2(R8tchard et al. 2016yith the ANIb
method. A 95% threshold wésstedor delineating the new species described in this Snlthwing
earlier reported values for pairs of sister speffemn et al. 2017, Lachance et al. 2020, Libkind et
al. 202Q Peiia et al. 2024

Information on assembled genomes used in this study is listed in Supplementary Table 8. All
ANI calculation results are presented in Supplementary Table 9.

RESULTS

Between 2023 and 2024, a total of 624 samples of wild substrates were collected from
ShennongjigSupplementary Table)1the majority of which were bark from Fagaceae trees. The
locations of the sample sites were marked on the Figp2a). The altitudes of the samples primarily
ranged from 1700 m to 2300 rRig. 2b), falling within the Deciduous Broadleaf Forest zone. Using
the enrichment method &0 °Cand25 °C all samples, except for Sfieldedat least one species,
with the maximum of 10 species from a single san(ipig. 2c).

Altogether, 4,451 isolates from Shennongjia samples were assigned to 9 classes, 20 orders, 28
families, 69 genera, and 161 species, including 147 ascomycetous species and 14 basidiomycetous
species(although basidiomycetous yeasts were not the primary targets of this study), based on a
BLASTNnN search against the NCBI nucleotide datal¢@spplementary Table) 20f the 18 species,

69 were isolated from only a single sample (singletons), while 16 species were found in more than
30 samples making them the most common yeast species in the region (Supplementary Table 4).

The 10 genera with the highest number of species obtained, in descending ord€gndida
(14), Cyberlindnera (9), Pichia (9), Nakazawaea(8), Lachancea(6), Saccharomyceq6),
Hanseniaspora (5), Kluyveromyces (5), Wickerhamomyces (5), and Kregervanrija
SaccharomycopsiandSaturnisporg4 each)Fig. 3a). Excluding identical species isolated from the
same samples resulted in 1,710 unique strains (Supplementary Table 4). Among these, the following
10 genera with the highest number of strains obtaimedescending order, wef@accharomyces
(377),Lachanced201),Saturnisporg161), Torulaspora(119),Candida(98), Hanseniasporg98),

Pichia (78), Kluyveromyce$77), Huiozyma(75), andZygotorulasporg36) (Fig.3b). Interestingly,
six Saccharomycespecies have been fourBhccharomyces cerevisjg&accharomyces paradoxus
Saccharomyces mikatae Saccharomyces kudriavzeviiSaccharomyces arboricgla and
Saccharomyces eubayanuglicating notable diversity of this genus in the region Shennorigga (
3a, Supplementary Table 4).

Based on phylogenetic analyses of D1/D2 and ITS sequences, along with phenotypic and
morphological characterization] 2ew species were formally described and illustrated in this study.
These species belong to the gengnabrosiozymaCyberlindnera Hyphopichia Kluyveromyces
Kregervanrijg Middelhovenomyces Nakazawaea Pichia, Saccharomycopsis Starmera
Sugiyamaella Suhomyces and Yamadazyma Among them, two speciesAmbrosiozyma
apicoglobosasp. nov. andNakazawaegterocaryicorticolasp. nov., were based on a single isolate
(Supplementary Table) 2Additionally, based on their clustering in the corresponding clades with
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strong bootstrap support in the phylogenetic trees, Eightlidaspecies were reassigned to the genus
CyberlindnerathreeCandidaand onePichiaspecies to the gen@armeraand 31Candidaspecies
to the genu¥amadazymaesulting in a total of 43 new combinations proposed.
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Figure3i Sorted bar chart showing the number of s
this study. (a) Number of species isolated fr
genus. The colors representi sdleatiesso | altti ainn etde 1
purple for isolates obtained at both 25 AC an

Ambrosiozyma apicoglobosé.J. Qiu, H.Y. Zhu & F.Y. Bai sp. nov. Fig. 5
MycoBank number: MB857095
Et ymoilRoegfyer ri ng sbapbd gkebbesat the apex of
Culture characteristiaGsOn YM agar, after 3 days at 25 °C, the colonies appear ecetred,
with a hard texture and are deeply embedded in the medium. They have a hirsute surface with fringed
margins formed by hyphae or pseudohyplfag. 58). Vegetative cells are spherical to elongate, 5.3
8.5%x4.67.7 um k= 6.6 x 5.7 um, n = 20), reproduce by multilateral budding, and occur singly or
in pairs Fig. Joi ). In YM broth, after 1 month at room temperature, a white sediment formed, and
a dry, white pellicle appeared. In Dalmau plate culture on CMA, after 2 weeks at 25 °C, abundant
true hyphae developed under the covergl&ss. &dif). Asci containing four ascospores are also
observed in Dalmau plate cultures on CMAg( 59), and a releasdtatshaped s ¢ o0 $sphbsarved
on YM agar after 2 days$-{g. ). On YCB agar, aftet  moan 25 AC, Pseudohyphae are formed
(Fig. 5), and four endogenous conidia are observed in true hypigey( ), while two endogenous
conidia are observed in the globed®ped cells at the apex of the hypttag.(Gmi 0).
Physiological and biochemical characterisiida sugar fermentation tests, glucose, galactose,
sucrose, maltose, lactose, raffinose and trehalose are not fermented. Glucose, sucrose, maltose,
cellobiose, trehalose, melezitose, soluble starch (weakyld3e (slow), Dribose (latent), L
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rhamnose, Bplucosamine, ethanol, glycerol, erythritol, ribitol-rannitol (latent), Bglucitol,
methytU-D-glucoside, salicin, Dilactate (weak), succinate, citrate (weakladetytD-glucosamine

and xylitol are assimilated as sole carbon sources, whikctose, tsorbose, lactose, melibiose,
raffinose, inulin, larabinose, Barabinose, methanol, galactitol;glucuronate, myeanositol and
hexadecane are not assimilated. Ammonium sulfate (slow), potassium nitrate, sodium nitrite, L
lysine (weak), ethylaine (slow) and cadaverine (slow) are assimilated as sole nitrogen sources.
Growth in vitaminfree medium is positive. Stardike substances are not produced. Urease activity

is negative. Diazonium Blue B reaction is negative. Growth in 10% (w/v) sodiloride plus 5%

(w/v) glucose medium is negative. Growth on 50% (w/v) glutgsast extract agar and 60% (w/v)
glucoséyeast extract agar is negative. Growth at 30 °C is positive, while growth at 37 °C and 40 °C
IS negative.

Typus i China, Hubei Province, Shennongjia Forestry District, collected from moss on a
Quercustree at 2250 m, August 3, 2023, by Q.Y. Zmolated by Y.J. QiuHolotype CGMCC
2.8534 (= HBP0440D4C1) preserved in a metabolically inactive statéhe China General
Microbiological Culture Collection Center (CGMCC), Beijing, Chingotype: JCM 37603
(=CGMCC 2.853%deposited in the Japan Collection of Microorganisms (JCM), Koyadai, Japan.

GenBank ac c eislBelllsh.8Sragionbaad D1/D2 domains of the LSU sequence
of strain HBP0440D4C1 is PQ568179.

Notes i Physiologically, the new species differentiated from its closely related species,
Ambrosiozyma philentomand Ambrosiozyma ambrosiaeby its ability to assimilate nitrate
(Supplementary Table 6a). It is also distinguished frémmbrosiozyma oregonensiand
Ambrosiozyma platypodisy its inability to ferment glucose (Supplementary Table 6a).

71 Ambrosiozyma kamigamensis NRRL Y-63629"
88|! Ambrosiozyma neoplatypodis NRRL Y-63630"
Ambrosiozyma kashinagicola NRRL Y-63631T
Ambrosiozyma llanquihuensis NRRL Y-176577
Ambrosiozyma cicatricosa NRRL Y-17594T
Ambrosiozyma monospora NRRL Y-1484T
Ambrosiozyma maleeae NRRL Y-63635"

Ambrosiozyma pseudovanderkliftii NRRL Y-636327

Candida wuzhishanensis CBS 108507
Ambrosiozyma vanderkliifti NRRL Y-63633"

] Ambrosiozyma philentoma NRRL Y-7523T
Ambrosiozyma oregonensis NRRL Y-6106"

Ambrosiozyma apicoglobosa sp. nov. HBP0440D4C1™
60|l Ambrosiozyma platypodis NRRL Y-67327

Ambrosiozyma ambrosiae NRRL Y-7524T
Ambrosiozyma angophorae NRRL Y-71187
Pichia membranifaciens NRRL Y-20267
_—{ Nakazawaea anatomiae CBS 55477
0.02

Figure 41 Ma x i miuink el i hood (ML) tree Has36&dremitome ancd
domains of the LSU sequences  Ambhowiomgyimlae aply
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Figure5i Mor p h o lAondby osfi ozymas@api cog.l o(botsraai n HBPO 4 4
on YM agar ad)t efe g3e tdaatyisv.e (cbel | sifon TY M ea chayrp haafet

under the coverglass on CMA after 2 weeks. (09)
(h) A raeslheagpseedd ahs cospore on YM agar after 2 da
montim) Endogenous conidia in true hyphae and
agar after 1 month. All ifat=250hAGNESwial d Gb Hms :
o = 5 Om.

Cyberlindnera(Phaffomycetaceae, Phaffomycetales, Saccharomycetbtinter (2009)

S strains from tRBybeshticdecmevi avier B t thirds espteidn cit|
cl ades6 (SRiipgp.l ementary Figs. 3 and 4).

Three 0OHBPHI7THIY, ESBHBP 1101 9%E3d HB®OHKHaAKMEAdDR2dent i C:
and |I' TS sequences, forminghatseéepayatwd@hnler &addls
values between-l1stamai n heBPOT @ eEC8 lbeg dli yn drmeslr at end
Cyberlindner aaGyudrirt i manewar esyl7F8aBica 81. 3 %,
(Suppl ement ary Tlahbd see 9%5it, n dsreigmse ctt i ¢ dldy .r €HBPR B GEH
a novelwidpemni €hleeglinmdner a

Strain HBPOGdOEGMEd a distinct branch and did
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t hgee nQiysber | i nImerANI val ues bell werd tshrreaadnk nHoBwWr
CyberlindneCgbamker ndaaaallmd emuinidadhnera nakhonr
ranged from 76% to 77% (Supplementary Tabl e
within Cheeglihnmdner a

Two strains, HBP0222F4D1 and HBP0214C4C1, C
ESXFB3 aAdESXF7AL, which were isolated from rott

a distante biSappheMmeingary Figs. 3 and 4). Thes
wi hle more thandi fwioe mesuddeioli&8rdeequences with no
nucl eoti de di f ftehraetnctelsey swe@emg&Els€ oAl pe wviafliue be
HBP0214C4C1l and slt rvaasn (H¥BP/@E @nehqt ary Tabl e 9
HBP0214C4Cl1l represents another novel species.
Cyberlindnera hubeiensi¥'.J. Qiu, H.Y. Zhu & F.Y. Bai sp. nov. Fig. 7

MycoBank number: MB857099

Etymologyi Referring to the place where the species was isolated, Hubei Province.

Culture characteristics On YM agar, after 3 days at 25 °C, the colonies are butyrous, white,
glistening, smooth, raised and dofile, with a hyphal margifFig. 7a). After 7 days, the hyphal
margin has expande#i). 7). Vegetative cells are ovoid to ellipsoidal,i®5 x 2.34.0 ym &=
4.3 x 3.0 pm, n = 20), reproduce by multilateral budding and through formation of blastoconidia, and
occur singly or in pairdg. 7ci d). In YM broth, after 1 month at room temperature, a white sediment
formed, and a white ring, sometimes with islets, is present. In Dalmau plate culture on CMA, after 1
weeks at 25 °C, pseudohyphae are developed under the covergassif). Sexual structures are
not observed on YCB agar, CMA, PD#ér V8 agar after 1 month at 25 °C.

Physiological and biochemical characteristida sugar fermentation tests, glucose is positive,
while galactose, sucrose, maltose, lactose, raffinose and trehalose are not fermented. Glucose, sucrose
maltose, cellobiose, trehalose (latent), raffinoseafdy, melezitose, soluble starch (weak)ylose,
L-arabinose (weak), farabinose (weak), -thamnose (slow), ethanol, glycerol-rdannitol, B
glucitol (positiveslow), methylU-D-glucoside (slow), salicin, Dlactate (slow), succinate, citrate
and xylitol are assimilated as sole carbon sources, while galactes®pbse, lactose, melibiose,
inulin, D-ribose, Dglucosamine, methanol, erythritol, ribitol, galactitolgiicuronate, mysénositol,
hexadecane and -AcetytD-glucosamine are not assimilated. Aomum sulfate, Llysine,
ethylamine (positive/slow) and cadaverine are assimilated as sole nitrogen sources, while potassium
nitrate and sodium nitrite are not assimilated. Growth in vitenei® medium is positive (slow).
Starchlike substances are notgaluced. Urease activity is negative. Diazonium Blue B reaction is
negative. Growth in 10% (w/v) sodium chloride plus 5% (w/v) glucose medium is negative. Growth
on 50% (w/v) glucogeyeast extract agar and 60% (w/v) gludossast extract agar is negative.
Growth at 30 °C and 37 °C is positive, while growth at 40 °C is negative.

Typus i China, Hubei Province, Shennongjia Forestry District, Tanjiawan, 31.4575°N,
110.0704°E, collected from bark of a tree at 2347.8 m, July 11, 2023, by Q.Yisd@lated by Y.J.
QiuuHo | otGGMEC 2.8539(=HBP0214C4C1) preserved imna me
the China Gener al Mi crobiol ogi cal Culld autr yep eCio |
JCM 37608(= CGMCC 2.8539 deposited in the Japan Collection Microorganisms (JCM),
Koyadai, Japan

Par at ybpg.eWujiaya, 31.3183°N, 110.4659°E, collected from bark ofCastanea
mollissimatree at 2050 mjuly 11, 2023HB P 0 2 2 2(¥CG@®MCC 2. 8540 )= JCM 37

GenBank acceisTshheo#d . ‘eSS Smbemgs on and D1/ D2 domai
of strains HBP0214C4C1 and HBPO0222F4D1 are PQ

Notesi Physiologically, the new species differs from its closely related sp&ybsylindnera
juglandicorticolasp. nov., by its ability to grow at 37 °C and assimilate citrate. The four strains
representingCyberlindnera hubeiensisp. nov. were isolated from rotten wood and bark in Hubei
Province by different researchers, suggesting a narrow distribution of the species in China.

4732



Cyberlindnera sylvatica CBS 163357

83 Cyberlindnera maritima CBS 51077
\{l | Cyberlindnera shennongjiaensis sp. nov. HBP0767E3- U

q Cyberlindnera shennongjiaensis sp. nov. HBP1019E3-1

Cyberlindnera shennongjiaensis sp. nov. HBP0414E4D2

L Cyberlindnera mycetangii CBS 86757

Cyberlindnera hubeiensis sp. nov. HBP0222F4D1
1

95 Cyberlindnera meyerae CBS 70767
J;—'jCyberlindnera euphorbiae CBS 8033

00| Cyberlindnera hubeiensis sp. nov. HBP0214C4C17
Cyberlindnera hubeiensis sp. nov. 25-ESXF-17-3
Cyberlindnera hubeiensis sp. nov. 2-17-ESXF-17-1
L Cyberlindnera juglandicorticola sp. nov. HBP0706E4-17
Ji Cyberlindnera rhodanensis CBS 55187
Cyberlindnera rhizosphaerae CBS 114007
— Cyberlindnera nakhonratchasimensis JCM 124747
|- Cyberlindnera americana CBS 56447
Cyberlindnera bimundalis CBS 56427
Cyberlindnera xylosilytica NRRL YB-20977
Cyberlindnera easanensis comb. nov. JCM 124767
B T‘ Cyberlindnera japonica CBS 72097
Cyberlindnera dasilvae CBS 161297
100— Cyberlindnera amylophila CBS 70207
Cyberlindnera mississippiensis CBS 70237
Cyberlindnera veronae CBS 65917
Cyberlindnera fabianii CBS 56407
Cyberlindnera wuzhiensis CBS 10698"
52 98— Cyberlindnera pattaniensis comb. nov. JCM 124757
L Cyberlindnera xishuangbannaensis CBS 146927
F Cyberlindnera taoyuanica comb. nov. CBS 122427
C

Q

89 |

yberlindnera stauntonica comb. nov. CBS 122417
Cyberlindnera adriatica comb. nov. CBS 125047
Cyberlindnera hungchunana comb. nov. CBS 12243"
] Cyberlindnera petersonii CBS 55557
Cyberlindnera xylebori CBS 121877
Cyberlindnera euphorbiiphila CBS 80837
92[— Cyberlindnera samutprakarnensis CBS 125287
Cyberlindnera jadinii CBS 16007
Cyberlindnera mengyuniae CBS 108457
Cyberlindnera tropicalis CBS 145587
81 Cyberlindnera suaveolens CBS 2557

51

83

5 Cyberlindnera saturnus CBS 2547
"4\ Cyberlindnera mrakii CBS 17077
Cyberlindnera sargentensis CBS 63427
L Cyberlindnera subsufficiens CBS 57637
Cyberlindnera vartiovaarae comb. nov. CBS 42897
Cyberlindnera takata comb. nov. CBS 122447

8 Cyberlindnera lachancei CBS 85577
87— Cyberlindnera culbertsonii CBS 13898"
41 Cyberlindnera misumaiensis CBS 80627
J Cyberlindnera maclurae CBS 86717
100 Cyberlindnera galapagoensis CBS 139977
L yberlindnera dauci KBP Y-6686"
84 Wickerhamomyces bisporus CBS 18907

Barnettozyma vustinii CBS 115547

0.02

Figure 67 Ma x i nmiuink el i hood (ML) tree Had8&Sdremitome amcd
domains of the LSU sequencesCydleoWwWi mgnedhm. plp
novCy,berl indnera gpuglao@ybemnhidedhar a ssph.enmowdg
Bootstrap values (050 %) from 100Wi cleet hamod @
bi spanmBlasr nett ozpyma wesetdiasi the outgroup. Strali
study are marked i n shdme ,new rsag encsi g o@ro sreedw acs
angequences frametypai mat edi avi t h a superscricrg
0.02 substitutions per nucleotide position.
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Figure7iMor pholCoydy rdfi ndnesrpa. hnuobve.i ensstirsai n HBPO0214
YM agar after 3 days. (b)idGolVegetani Y @gail sa
2 dawms. Pseeudohyphae growth under the covergl e
bars: @, =b560f1Omnl,0 cOm.

CyberlindnerajuglandicorticolaY.J. Qiu, H.Y. Zhu & F.Y. Bai sp. nov. Fig. 8

MycoBank number: MB857100

Etymologyi Referring to the species isolated from the barkugflans

Culture characteristics On YM agar, after 7 days ab °C the colonies are butyrous, cream
colored to tannishhite, dull, with a smooth to slightly rough surfabegadly conicalandwith an
entire marginFig. 8a). Vegetative cells are oval to ellipsoidalgi 7.1x 3.0/ 6.3 um (x=5.3% 4.2
pm, n = 20), reproduce by multilateral budding, and occur singly or in pagsdp). In YM broth,
after 1 month at room temperature, a white sediment for@ed/CB agarafter 1 month at 253C,
pseudohyphae develeg(Fig. &), andreleased hashaped ascospores are obsel¥eg. &i f).

Physiological and biochemical characteristida sugar fermentation tests, glucose is positive,
while galactose, sucrose, maltose, lactose, raffinose and trehalose are not fermented. Glucose, sucrose
maltose, cellobiose, trehalose (weak), melezitoskibko starch (weak), Bylose, L-rhamnose,
ethanol, glycerol, Bnannitol, Dglucitol, methytU-D-glucoside (weak), salicin, Blactate (weak),
succinate (weak) and xylitol (weak) are assimilated as sole carbon sources, while galactose, L
sorbose, lactosemnelibiose, raffinose, inulin, darabinose, Earabinose, Bribose, Dglucosamine,
methanol, erythritol, ribitol, galactitol, 9lucuronate, citrate, mymositol, hexadecane and-N
acetytD-glucosamine are not assimilated. Ammonium sulfate, potassium nitraligsine,
ethylamine (latent) and cadaverine (slow) are assimilated as sole nitrogen sources, while sodium
nitrite is not assimilated. Growth in vitamiree medium is positive (weak). Staritke substances
are not produced. Urease activity is negaidiazonium Blue B reaction is negative. Growth in 10%
(w/v) sodium chloride plus 5% (w/v) glucose medium is negative. Growth on 50% (w/v) glucose
yeast extract agar and 60% (w/v) gludogast extract agar is negative. Growth at 30 °C is positive,
while growth at 37 °C and 40 °C is negative.

Typusi China, Hubei Province, Shennongjia Forestry District, Duidongping, 31.6126°N,
110.5588°E, collected from bark ofJaglanstree at 1651.9 m, April 11, 2024, by Y.J. Qiu, Q.Y.
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Zhu & F.Y. Baj isolated by L.X. Yang & Y.C. MadHo | o t GGM@C 2.8538(=HB P 0 7 016 E 4
preserved in a metiabadlhiec £hli nai Gaanteirae Miatreobi
Center (CGMCC).|s oB &i@yeB760y(x CGMEC 28533 deposited in the Japan
Collection of Microorganisms (JCM), Koyadai, Japan

GenBank ac c eislBeilTsb.8Sragionbaad D1/D2 domains of the LSU sequence
of strainHB P 0 7 616 P@568187.

Notesi Physiologically, the new species differs from its closely related sp&ybsylindnera
hubeiensisp. nov., by its inability to grow at 37 °C and assimilate citrate.

Figure 871 Mor phol @ywlyerolfi ndner a sjpuglmoaw.i c(og t-1i )ax.ion (add)B
Colony on YM agar after 7 days. (b) Vegetatiyv
YCB agar af tfe)r Rle |nepansaebde dh(agts cospores on YCB ac
25 AC. Scal e ifftbpax s10 alOm. 1 mm

Cyberlindnera shennongjiaensi¥.J. Qiu, H.Y. Zhu & F.Y. Bai sp. nov. Fig. 9

MycoBank number: MB857102

Etymologyi Referring to the place where the species was isolated, Shennongjia.

Culture characteristics On YM agar, after 3 days @b °C the colonies are butyrousream
colored, glistening, smooth, flat, with an entire mardiig(9a). After 7 days, the colonies become
semiglistening broadly conicglwith a slight development of a hyphal mardhig( %). Vegetative
cells are oval to ellipsoidad,0f 7.1 x 251 5.2 um &=5.7 x 3.5 um, n = 20), reproduce by multilateral
budding, and occur singly or in paifsig. &). In YM broth, after 1 month at room temperature, a
white sediment formedn Dalmau plate culture on CMA, after 2 weeks at°€5 pseudohyphae
formed under the coverglagsg. 9). On CMA, after 1 month at 28C,a s ¢ ireleasedlhashaped
ascospores are observédg( %i h).

Physiological and biochemical characteristida sugar fermentation tests, glucose is positive,
while galactose, sucrose, maltose, lactose, raffinose and trehalose are not fermented, except that strair
HBP1019E31 is weakly positive for galactose. Gluepsucrose, maltose (positive/slow), cellobiose
(positive/slow), trehalose (positive/slow), melezitose, soluble starch (weakkyloBe
(positive/slow), L-arabinose (slow/weak),-Brabinose (weak/negative,rhamnose (positive/slow),
D-glucosamine (weakégative), ethanol, glycerol (positive/slow);rannitol (positive/slow), b
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glucitol (positive/slow), methylD-glucoside (weak/negative), salicin, Béctate (positive/weak),
succinate (positive/slow), citrate (slow/weak), xylitol (positive/slow) are assimilated as sole carbon
sources, while galactose,-dorbose, lactose, meldse, raffinose, inulin, Bibose, methanol,
erythritol, ribitol, galactitol, Bglucuronate, myanositol, hexadecane andatetytD-glucosamine

are not assimilated. Ammonium sulfate, potassium nitrate (slow/wedk}irie, ethylamine and
cadaverine are asnilated as sole nitrogen sources, while sodium nitrite is not assimilated. Growth
in vitaminfree medium is positive (weak). Stafltke substances are not produced. Urease activity

is negative. Diazonium Blue B reaction is negative. Growth in 10% @a@hium chloride plus 5%

(w/v) glucose medium is negative. Growth on 50% (w/v) glutgsast extract agar and 60% (w/v)
glucoséyeast extract agar is negative. Growth at 30 °C is positive, while growth at 37 °C and 40 °C
IS negative.

Typusi China, Hubei Province, Shennongjia Forestry District, Shennong Tianchi, 31.8102°N,
110.5636°E, collected from pieces of wood/bark from a tree at 1710 m, April 11, 2024, by Z. Wen
& P.J. Hanisolated by L.X. Yang & Y.C. MaoHo | o t GGMEC 2.8543(=HB PO 7 617 E 3
preserved in a metiabadlhiec £hli nwai Gaanteirae Miatreobi
Center (CGMCC).|s oB ejiQieB761@= CAMCC 28b43deposited in the Japan
Collection of Microorganisms (JCM), Koyadai, Japan

Par at ipigh Bamchagou, 31.8457°N, 110.5165°E, collected from humus at 1970 m, August
2,2023, by Q.Y. Zhu, isolated by Y.J. Qiu, HBP0414E4DZGMCC 2.8542 = JCM 376);libid.
Renhehu (Lake No. 7 of Dajiuhu Lake), 31.5088°N, 110.9960°E, collected from barkaiua
hupehensigree at 1721 m, by Y.J. Qiu & F.Y. Bai, isolated by L.X. Yang & Y.C. Mao, HBP10419E3
1 (= CGMCC 2.859Y:. ibid. Gongjiaping, 31.4264°N, 110.6229°E, collected from bark@tiarcus
spinosdree at 1850 m, July 11, 2023, by Q2hu, isolated by Y.J. Qild B P 0 2 4 9(ECGMCC
2.8544 = JCM 37613

Figure 97 Mor phol @ywlyerolfi ndner a ssph e nmoovn.g j (i sateknas.ii ris( &)B
Colony on YM agar after 3 days. (b) Col ony or
agar after 2 days. (d) Pseudohyphae g-hdpwAbcun
and relzshaspaddpate® on CMA after 1 month. AlIl a
1 mimh = 10 Om.
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GenBank accelkThe 0S5.8%ragomand 31/D2 domains of the LSU sequence
are as followsH B P 0 7 €17PR368200), HBP0414E4D2 (PQ568175), HBP1012EBQ568217)
andHB P 0 2 4 9 BE(BEB163)(

Notesi Physiologically, the new species differs from its closely related sp&ybsylindnera
maritima, in its ability to slowly or weakly assimilate nitrate.

New combinations
Cyberlindnera adriatica( L. ad e g, Cardinali H. ¥ aZzhudi i J & @i U
F. Y. Bai comb. nov.
MycoBank number: MB857124
Holotype CBS 12504pr eserved i n a metiabloweisd &Fldw g &kh a c
Biodiversity Institute (CBS), Utrecht, The Ne
Bas i o nCandida adriatical a d e ¢ , Cardinal i, Ciafardini
Microbiol. 62(9): 2299 (2012)

Cyberlindnera easanens@indam., Thuy & Nakas¢y. Y. Zhwu, Y. J. Qi u
nov.

MycoBank number: MB857125

Holotype JCM 12476pr eser ved i n a me ti aabhddpancCallectiop ofi na c
Microorganisms (JCM), Koyadai, Japan

B a s i a0 @andida easanensindam., Thuy & Nakase, J. gen. appl. Microbiol., Tokyo 50(5):
263 (2004)

, P. J.

Cyberlindnera hungchunangC.F. Lee)H . Y. Zhu, Y. J. Qi u, P. J. Han
MycoBank number: MB857126
Holotype CBS 12243pr eserved i n a metiatblowWeisd eelfldyw g &h a c
Biodiversity Institute (CBS), Utrecht, The Ne
B a s i d €andda hungchunan@.F. Lee, Antonie van Leeuwenhoek 102(1): 17 (2012)

CyberlindnerapattaniensigJindam., Duy & Nakasd¢y . Y. Zhwu, Y. J. Qiu, P. J.
nov.

MycoBank number: MB857127

Holotype JCM 12475pr eser ved i n a me ti aabhddpancCallectiop ofi na c
Microorganisms (JCM), Koyadai, Japan

B a s i 0 @andida pattaniensidindam, Duy & Nakase, J. gen. appl. Microbiol., Tokyo 50(5):
265 (2004)

Cyberlindnerastauntonica(C.F.LeeH. Y. Zhwu, Y. J. Qi u, P. J. Han &
MycoBank number: MB857128
Holotype CBS 12241pr eser ved i n a metiabloweisd alrldy j kn &a
Biodiversity Institute (CBS), Utrecht, The Ne
B a s i d €andida stauntonic&.F. Lee, Antonie van Leeuwenhoek 102(1): 19 (2012)

Cyberlindneratakata(C.F.LeeH. Y. Zhwu, Y. J. Qiu, P.J. Han & F
MycoBank number: MB857129
Holotype CBS 12244pr eser ved i n a metiabloweisd alridy j kn &a
Biodiversity Institute (CBS), Utrecht, The Ne
B a s i d f€andida takateC.F. Lee, Antonie van Leeuwenhoek 102(1): 14 (2012)

Cyberlindnerataoyuanica(C.F.LeeH. Y. Zhwu, Y. J. Qi u, P. J. Han &
MycoBank number: MB857130
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Holotype CBS 12242pr eserved i n a metiabloweisd &Fldwy g &h a c
Biodiversity Institute (CBS), Utrecht, The Ne
B a s i d €andida taoyuanic&.F. Lee, Antonie van Leeuwenhoek 102(1): 16 (2012)

Cyberlindneravartiovaarae(Capr)H. Y. Zhu, Y. J. Qi u, P. J. Han &
MycoBank number: MB857131
Holotype CBS 4289pr eserved i n a metiarbbWeisctaelFluyn ¢ikh a c
Biodiversity Institute (CBS), Utrecht, The Ne
B a s i oinTyroigpsis vartiovaara€apr., Can. J. Microbiol. 7: 683 (1961)
1Candi da vdrCtaipovihdaernae& H. R. Buckl ey, Yeast s
(Amsterdam): 1068 (1970)
l1Candida vé&acCapovaaiden & H. R. Buckl ey, My c o

Hyphopichia(DebaryomycetaceaeSerinales Pichiomycete3 Arx & Van der Walt (1976)

Two strains, HBP0412E4D1 and HBP0412E4D2, formed a distinct branch and did not cluster
with any other strains in the gendgphopichia(Fig. 10, Supplementary Figs. 5 and 6). They shared
identical D1/D2 sequences and similar ITS sequences, differing by only one nucleotide substitution,
indicatingthat they were conspecifi¢he group represented by HBP0412E4D1 was distinct from its
closest relativellyphopichia pseudoburtonivith 27 nucleotide mismatches (6.4%, 18 substitutions,
and 9 gaps over 424 nucleotides) in the D1/D2 regions and 8 nucleotide differences (3.4%, 6
substitutions, and 2 gaps over 232 nucleotides) in the ITS r&ased on Wwolegenome sequences,
the ANI value between strain HBP0412E4D1 &hgphopichia pseudoburtonwas 78%, while it
was 74% compared tAlyphopichia wangnamkhiaoensisSu p p| e me n t ahesg reSulisb | e
suggest that HBP0412E4D1 represents a novel species within the-ygropichia

Hyphopichia fennica CBS 59287

Hyphopichia khmerensis CBS 97847

Hyphopichia burtonii CBS 23527

Hyphopichia lachancei CBS 59997

58 ﬂ‘ Hyphopl:ch{'a shennongj:{'aens{s sp. nov. HBP0412E4D1"
100 Hyphopichia shennongjiaensis sp. nov. HBP0412E4D2
98 88 __ Hyphopichia pseudoburtonii CBS 2455T

Hyphopichia wangnamkhiaoensis CBS 116957

100 Hyphopichia buzzinii CBS 143007

— I— Hyphopichia homilentoma CBS 63127

Candida caryicola CBS 88477

78 ,7
98 Suhomyces tanzawaensis CBS 74227

Danielozyma ontarioensis CBS 85027

0.02

Figure 101 Ma x i nrtuink el i hood (ML) tree Bba8&dregi bheaa
domains of the LSU sequencesHyphowi algi a hehehy
sp. nov. Bootstrap values (O50%) fr Smhbdbm§ G e s
tanzaw@emiszedsaccha,r oyaccecisd p caomdbeeyd xeod aas t he ou

of new species isolated in this study are mar
new combinati os®qaesm f noimotayg pe a mdlti eraitaeld wi t h
6T6. The scale bar represents 0.02 substituti
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Hyphopichia shennongjiaensi¥.J. Qiu, H.Y. Zhu & F.Y. Bai sp. nov. Fig. 11

MycoBank number: MB857103

Etymologyi Referring to the place where the species was isolated, Shennongjia.

Culture characteristics On YM agar, after 3 days at 25 °C, the colonies are butyrous, white,
dull, with a smooth to slightly rough surface, dehke and raised, and spread an extremely extensive
and abundant hyphal margifig. 11ai b). Vegetative cells are oval to ellipsoidal,iZ& x 2.6 5.6
pm (X= 6.4 x 4.0 um, n = 20), reproduce by multilateral budding, and occur singly or in pairs,
occasionally in triosKig. 11c). In YM broth, after 1 month at room temperature, a white sediment
formed, and a verthin white, powdery pellicle floated on the surface. In Dalmau plate culture on
CMA, after 2 weeks at 25 °C, abundant true hyphae developed under the covéngiadsd).
Notably, numerous denticulate blastoconidiogenous cells are prominently observed on the hyphae
(Fig. 12eij). Sexual structures are not observed on YCB agar, CMA, PDA, or V8 agar after 1 month
at 25 °C.

Figure 117 Mo r p h o IHoygpyh oopfi c hi a sshpe.n nmovw.j i (aetnrsd ism) HB P (
Col ony on YM agar after 3 days. (c) Vegetati ve
under the cover gl as § )onNuOdéAicohatesblastocorfidiogemoaskeslls (e
on hyphae, YM agar, 7 dbay=s.1iArhs, a0 OB. AC. Sca

Physiological and biochemical characterisiicky sugar fermentation tests, glucose, sucrose
(latent), maltose and trehalose (slow) are positive, while galactose, lactose and raffinose are not
fermented. Glucose, galactose, sucrose, maltose, cellobelsgpse, melezitose, soluble starch, D
arabinose (weak), fibose (slow), Bglucosamine (weak), ethanol, glycerol, erythritol, ribito}, D
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mannitol, Bglucitol, methytU-D-glucoside, salicin, succinate, citrate.aetytD-glucosamine and
xylitol are assimilated as sole carbon sources, whierbose, lactose, melibiose, raffinose, inulin,
D-xylose, L-arabinose, trhamnose, methanol, galaoti D-glucuronate, DEactate, myenositol
and hexadecane are not assimilated. Ammonium sulfaiesihe, ethylamine and cadaverine are
assimilated as sole nitrogen sources, while potassium nitrate and sodium nitrite are not assimilated.
Growth in vitamn-free medium is positive. Stardike substances are not produced. Urease activity
is negative. Diazonium Blue B reaction is negative. Growth in 10% (w/v) sodium chloride plus 5%
(w/v) glucose medium is positive (weak). Growth on 50% (w/v) gluogssstextract agar and 60%
(w/v) glucoséyeast extract agar is positive. Growth at 30 °C is positive, while growth at 37 °C and
40 °C is negative.

Typus i China, Hubei Province, Shennongjia Forestry District, SanchagaB8457°N,
110.5165°E, collected from pieces of wood and moss frQueacudree at 1970 m, August 2, 2023,
by Q.Y. Zhy isolated by Y.J. QiuHo | o t GGMEC 2.8545 (= HBP0412E4D)l pr eser ved
met abolicallyninhet iGhei naat aGeener al Mi crobi ol oc¢
(CccGmMCC) , Beilp oh g 37614 (n €&GMCC 2.854% deposited in the Japan
Collection of Microorganisms (JCM), Koyadai, Japan

P ar aitibidpHBP0412E4D3= CGMCC 2.857R

GenBank acc eisThe I'BSh.8Sregiorbaad Dd/D2 domains of the LSU sequences
are PQ568172 for strain HBP0412E4D1 and PQ568173 for strain HBP0412E4D?2.

Notesi Physiologically, the new species differs from its closely related spétyphopichia
pseudoburtonjiin its ability to ferment maltose.

Kluyveromyces(Saccharomycetaceae Saccharomycetales, Saccharomycetedjan der Walt
(1956)

Five 8HBROISMIS9F4D1, HBPO2352FUDBRO2BHBEPLPDIBS5 HBP
and HBPOSBA@FHm®A a distinct branch and did not
Kl uyver(dmgceSsuppl ementary Figs. 7 and -38)s.halrheed
similar D1wDdhdegguwercesicl eoti de gap, and I TS
indi ¢dtaitng hey werld aodnfdpeeacidf ifKl ouny vietrso ntyl cogsse sdto |
byincucl eoti de mi smatches (1.1%, 6 substitutior
11 nucleotide differences (1. 8%, 10 substitut
Based omemwdhmd esequences, the ANI3 valnldugv be b mg e
dobzhawasski 8 6 %, whi |l e it Ka sy wero myamgsa rMelade t tt @
Kl uyveromyce(sSumpapid>ximemusar Yhelfad|l e ePYyl t s Bugges
represents a novelKIlsupyevceiteosmywietshi n t he genus

Kluyveromyces shennongjiaensisJ. Qiu, H.Y. Zhu & F.Y. Bai sp. nov. Fig. 13

MycoBank number: MB857104

Etymologyi Referring to the place where the species was isolated, Shennongjia.

Culture characteristiagsOn YM agar, after 7 days at 25 °C, the colonies are butyrous, tannish
white with a slight pink, due to pulcherrimin production, which leaves a diffusible dark red mark into
the medium. The colonies have a slightly rough surfaeecanically raised, and have an entire
margin (Fig. 13a). Vegetative cells are oval to ellipsoidal,@5x 2.95.0 ym &= 5.5 x 3.8 um,

n = 20), reproduce by multilateral budding, and occur singly or in pairs (Fig. 13b). In YM broth, after

1 month atroom temperature, a white sediment formed. In Dalmau plate culture on CMA, after 2
weeks at 25 °C, true hyphae or pseudohyphae are not observed. Asci are formed through conjugation
between haploid cells or between bud and parent cells, or arise direathydiploid cells. One to

fourgl obose ascospor eBig Bég. for med per ascus

Physiological and biochemical characteristits In sugar fermentation tests, glucose
(positive/weak), galactose, sucrose, maltose, and raffinose (weak/negative) are positive, while lactose
and trehalose are not fermented. Glucose, galacteserblose (wddnegative), sucrose, maltose,
cellobiose (weak/negative), trehalose (positive/latent), raffinose, melezitose (positive/latent), inulin
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(weak), soluble starch (weak/negativejxjdose (weak/negative), ethanol, glycerol (slow/negative),
D-mannitol  (weak/negative), Blucitol  (positive/slow), methyUD-glucoside, salicin
(positive/slow), DlLlactate, succinate (positive/slow), citrate (Weagative) and xylitol
(weak/negative) are assimilated as sole carbon sources, while lactose, meliaosainbse, b
arabinose, Bribose, l-rhamnose, Bglucosamine, methanol, erythritol, ribitol, galactitol- D
glucuronate, myanositol, hexadecane and&tetytD-glucosamine are not assimilated. Ammonium
sulfate, potassium nitrate (weak/negative)ysine, ethylamine (positive/slow) and cadaverine are
assimilated as sole nitrogen sources, while sodium nitrite is not assimilated. Growth in-fig@min
medium is positive. Starchke substances are not produced. Urease activity is negative. Diazonium
Blue B reaction is negative. Growth in 10% (w/v) sodium chloride plus 5% (w/v) glucose medium is
negative. Growth on 50% (w/v) glucégeast extract agar awd% (w/v) glucoseyeast extract agar
is negative. Growth at 30 °C is positive, while growth at 37 °C is weak or negative, and no growth is
observed at 40 °C.

Typusi China, Hubei Province, Shennongjia Forestry District, collected from bark/mhas
pumilatree, August 2023, by Q.Y. Zhisolated by S. HiHo | o t GGMEC 2.7485 (= HBSP735
3) preserved i n a ment abhcel iChdlInlay Gemea tail v eMi sctr aotbd
Center (CGMCC).]Js oB ejQieBoadiz CAMCC 2748 deposited in the Japan
Collection of Microorganisms (JCM), Koyadai, Japan

P ar a ti id. &isjiaowan, 31.7375°N, 110.3833°E, collected from pieces of wood from a
Quercudree at 1870 m, July 11, 2023, by Q.Y. Zhu, isolated by Y.J. Qiu, HBP0234E4ADGMCC
2.8619; ibid. Gongjiaping, 31.4264°N, 110.6229°E, collected frdmbilicaria sp. at 1850 m, July
11, 2023, by Q.Y. Zhu, isolated by Y.J. Qiu, HBP0252E4DLGMCC 2.857) (HBP0252F4D1
= CGMCC 2.857}; ibid Wenshui River, 31.5956°N, 110.3872°E, collected from bark@fi@rcus
tree at 1750 m, July 17, 2023, by Q.Y. Zhu,asedl by Y.J. Qiu, HBP0519F4¥2 CGMCC 2.861%K
ibid. Huaxuechang, 31.4418°N, 110.4472°E, collected from barkQifexcustree at 2350 m, July
19, 2023, by Q.Y. Zhu, isolated by Y.J. Qiu, HBPO582F4DTCGMCC 2.860%h

Kluyveromyces shennongjiaensis sp. nov. HBP0519F4D1
Kluyveromyces shennongjiaensis sp. nov. HBP0252F4D1
Kluyveromyces shennongjiaensis sp. nov. HBSP735-37
% Kluyveromyces shennongjiaensis sp. nov. HBP0234F4D1
os5|| Kluyveromyces shennongjiaensis sp. nov. HBP0252E4D4
Kluyveromyces shennongjiaensis sp. nov. HBP0582F4D1
{ Kluyveromyces dobzhanskii CBS 19747
_ Kluyveromyces lactis NRRL Y-8279"
t Kluyveromyces marxianus CBS 71737
80, | Kluyveromyces wickerhamii CBS 27457
— Kluyveromyces starmeri UFMG CM Y3682"
g5~ Kluyveromyces aestuarii CBS 44387
83LKluyveromyces siamensis CBS 108607
Kluyveromyces nonfermentans CBS 87787
Torulaspora delbrueckii CBS 11467

65
58

0.02

Figure 127 Ma x i mtuink el i hood (ML) tree bas8&dregi bheaa:

domai ns of t he LSU sequences, sKbwyngr otmye
shennongjpi.aemsvi.s Bootstrap values (050%) fror
brandbes!| aspor asdelsktdu eacskitihe outgroup. Strai
study are marked in blue, strains proposed as

and sequences from type eaeragcrriiptiledaré®Td.ndlilceat &
0.02 substitutions per nucleotide position.
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Figure 137 Mor phol KIgyy voefr omyces smpm.ennowgj (a®nai 6€a)H
Col ony on YM agar after 7 days. 1{hb) AVecge twattihv e
ascospores under the coverglass on CMAf aftEe0

Om,jhg= 5 Om.

GenBank acceisThe 0S5.8Sragnomand 31/D2 domains of the LSU sequence
are as follows: HBSP733 (PQ568227), HBP0234F4D1 (PQ568160), HBP0252E4D4 (PQ568164),
HBP0252F4D1 (PQ568165), HBP0O519F4D1 (PQ568182) and HBP0582F4D1 (PQ568184).

Notesi Physiologically, the new species differs from its closely related sp&dissieromyces
dobzhanskjiin its inability to ferment raffinose and trehalose.

Kregervanrija(Pichiaceag Pichiales Pichiomycete$ Kurtzman (2006)

Ni ne strains gr ouKreedg etroegheat chedi4, & FE8iwpipil @ memeé ar y
10) and were separated oHBR1OA6D 3tHB &AY,i7 7 dt
10311,D4HBPOG39,03@BP0434D4C2, dsthaHB®P 034 MD4 @3
D2 sequbeonttlee smavii é ht han t hree nuct eatt i diee yd i
S p.eclihfe cgr oup r epr2e sckinftfeedr ebdy fHBoSKTI7e/gie r e h o s €
xuwmnacl eoti de mi smatches (1. 5%, 9 substit
ains and 26 nucleotide differences (6. 7%,

| T8 arsegli ome wdhmmd esequences, the ANI-2vahdes

ee knoowr egpeovinas i Ka egled v drem,isji akrdelguexrwuam r i

d
P
/
n
u
m
e
r
eudodéerildngeendsifsrom 84% to 86% (Suppl emedhtary
p
.
/
P
e
h
b
I

O W >S5S0 T Ok WS>

resents a novel species.

hree OHBPAR2ASEA4 D1, SHBRMW W2 HB3&s0WaOrleEdd i dent i c a
D2 sequences, indicating that they were
07250EB3xhi bited 1.7% sequence divergence in
gerspaciea (Supplementary Tabl-2 &ibf)f.erd ead t thr
erKrfegemr s peci pa by 17 to 35 iBuc/l% o t(iSdueg prhieam
l e 5b). The ANI val ube sa ndktrivdienaeneddtereg iemvidB P 0
f tKkKereggieg vanr i jdar efgleurxvuaunmm i j ad rpasnequeddo dferl d m e 5 %
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while it was 87% i n2 c(oSnpmpli esmenn tt eor yH BTSaYb7l7e4 9 ) .
HBPO7250HE3®presents another Koegdr.sprerciijesd wi t hi

Kregervanrija shennongjiaensis sp. nov. HBP0434D4C2
Kregervanrija shennongjiaensis sp. nov. HBP0347D4C3
90| Kregervanrija shennongjiaensis sp. nov. HBP1076D3-1
98 Kregervanrija shennongjiaensis sp. nov. HBP0903D3 3

70 Kregervanrija shennongjiaensis sp. nov. HBP1031D4-1
Kregervanrija shennongjiaensis sp. nov. HBSY774-2T
L Kregervanrija fluxuum NRRL YB-4273T

] Kregervanrija quercicorticola sp. nov. HBP0248E4D1

| Kregervanrija quercicorticola sp. nov. HBP0720E3-57

Kregervanrija quercicorticola sp. nov. HBP0901E4-5

Kregervanrija delftensis NRRL Y-71197

. Kregervanrija pseudodelftensis NRRL Y-54947

94 Martiniozyma abietophila NRRL Y-11514T
Pichia kudriavzevii NRRL Y-53967

0.02

Figure 147 Ma x i mtuink el i hood (ML) tree bBbas8&dregi bheaai
domains of the LSU sequencesKrebpewvagripha by
sp. nKvegandganrijasphemoongpBoaessrap values (
are shown al oMar ttihnei olzryanmamigebs heitao pkhad @i aszav iais
outgroup. Strains of new species isolated in
same new species oO0r news e@urebn cneast i fornemetryepd inma
with a superscripted 6T6. The scale bar repre

KregervanrijaquercicorticolaY.J. Qiu, H.Y. Zhu & F.Y. Bai sp. nov. Fig. 15

MycoBank number: MB857105

Etymologyi Referring to the species isolated from the barQoércus

Culture characteristics On YM agar, after 7 days @6 °C, the colonies are butyrousream
colored, dull, smooth, with a broadly conical elevation, and an entire n(&iginl5). Vegetative
cells are ovoid to elongat¢.4i 8.0 2.5 3.8pum (x=6.1x 30um, n = 20), reproduce by multilateral
budding, and occur singly or in paifsig. 19). In YM broth, after 1 month at room temperature, a
white sediment formedn Dalmau plate culture on CMA, after 2 weeks25 °G true hyphae or
pseudohyphae are not observ€oh YCB agar, after 1 montat 25 °C asci are formed through
conjugationbetweeon o mp | ement ar y oneadtwaplgobh 9 pesasaanadspores
a s c(kigs 1 f).

Physiological and biochemical characteristide sugar fermentation tests, glucose, galactose,
sucrose, maltose, lactose, raffinose and trehalose are not fermented. Glusmsbpose
(weak/negative), ethanol,-Bannitol (positive/slow), Bylucitol, DL-lactate (weak/negative) are
assimilated as sole carbon sources, while galactose, sucrose, maltose, cellobiose, trehalose, lactose
melibiose, raffinose, melezitose, inulin, soluble starclyl@se, L-arabinose, Earabinose, Bribose,
L-rhamnose, Bylucosanne, methanol, glycerol, erythritol, ribitol, galactitol, methyD-glucoside,
salicin, Dglucuronate, succinate, citrate, mymsitol, hexadecane, -BcetytD-glucosamine and
xylitol are not assimilated. Ammonium sulfate, potassium nitrate (weak/negativigsine,
ethylamine and cadaverine are assimilated as sole nitrogen sources, while sodium nitrite is not
assimilated. Growth in vitamifree medium is positive. Stardike substances are not produced.
Urease activity is positive (weak). Diazonium BlBereaction is negative. Growth in 10% (w/v)
sodium chloride plus 5% (w/v) glucose medium is negative. Growth on 50% (w/v) dlyeasée
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extract agar and 60% (w/v) glucdgeast extract agar is negative. Growth at 30 °C is positive, while
growth at 37 °C and 40 °C is negative.

Typus i China, Hubei Province, Shennongjia Forestry District, Duidongp8ig6126°N,
110.5588°E, collected from bark ofauercutree at 1651.9 m, April 11, 2024, by Y.J. Qiu, Q.Y. Zhu
& F.Y. Bai; isolated by L.X. Yang & Y.C. MaoHo | o t GGMEC 2.8546 (=HB PO 7 50 E3
preserved in a metiabadlhiec £hli nai Gaanteirae Miatreobi
Center (CGMCC).]Js oB ejiQieB76ldz CAMCC 28b4%pdeposited in the Japan
Collection of Microorganisms (JCM), Koyaddapan

P a r asti ybpleGongjiaping, 31.4264°N, 110.6229°E, collected from bark @wercus
spinosdree at 1850 m, July 11, 2023, by Q.Y. Zhu, isolated by Y.J. Qiu, HBP0248E4DG&MCC
2.8569; ibid. around Shennong Hotel, 31.5042°N, 110.3537°E, collected from barkajaceae
tree at 1916 m, April 12, 2024, by Y.J. Qiu & F.Y. Bai, isolated by L.X. Yang & Y.C. Mao,
HBP0901E45 (= CGMCC 2.8547 = JCM 37616

GenBank acceikTeldSb.8%ragomand 31/D2 domains of the LSU sequence
are as follows:HB P 0 7 50(EX68190), HBP0248E4D1 (PQ568162) and HBPO9EAE4
(PQ568213).

Notesi Physiologically, the new species differs from its closely related spé&ciegervanrija
fluxuum in its ability to grow in a vitamhkiree medium. The genusregervanrijaincluded three
species in the fifth edition dfhe Yeasts, a Taxonomic StydK ur t z nca n N0 Inlew s
this genus have been r&pottzedunieE20@@®dEldy t e
Kregerpaaudpdel ftensi s

Figure 157 Mor phol Krggggeorfvanr i j aspguemaeav.cof(st-£al a( d)B
Col ony on YM agar after 7 days. 1(fb) Awecgie twattihv e
ascospores formed from conjugation of compl em
at 25 AC.a Scallifenmb atts : Om.

Kregervanrija shennongjiaensi¥.J. Qiu, H.Y. Zhu & F.Y. Bai sp. nov. Fig. 16

MycoBank number: MB857106
Etymologyi Referring to the place where the species was isolated, Shennongjia.
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Culture characteristics On YM agar, after 3 days @6 °C the colonies are butyrousream
colored, dull, with a central flat area. The surface is covered with numerous thick, columnar, and
curved protrusions, radiating from the center of the coléiny. (L&). After 7 days, the margin has
expandedFig. 1&). Vegetative cells arellipsoidalto oblong 5.6/ 11.1x 2.4i 35 um x=7.7% 3.0
pum, n = 20) reproduce by multilateral budding, and occur singly or in g&igs 16c). In YM broth,
after 1 month at room temperature, a white sediment forametithin climbing pellicles are present.

In Dalmau plate culture on CMA, after 2 weekis 25 °C pseudohyphae develeg under the
coverglassKig. 1al). On YCB agar, after 1 montht 25 °C asci are formed through conjugation
betweerc o mp|l ement ary omatdtwogggobppesaandspor elBg.ar e
16ei f).

Physiological and biochemical characteristida sugar fermentation tests, glucose, galactose,
sucrose, maltose, lactose, raffinose and trehalose are not ferm@hiedse, DBglucosamine
(weaknegative, ethanol, ribitol (weakegativg, D-mannitol(positive/slow) D-glucitol, succinate
(weaklnegativé andN-acetytD-glucosamine (wedkegative are assimilated as sole carbon sources,
while galactose, isorbose, sucrose, maltose, cellobiose, trehalose, lactose, melibiose, raffinose,
melezitose, inulin, soluble starch,-¥ylose, L-arabinose, Earabinose, Bribose, L.rhamnose,
methanol, glycerolerythritol, galactitol, methyl:-D-glucoside, salicin, Bylucuronate, Dtactate,
citrate, myeinositol, hexadecanand xylitol are not assimilated. Ammoniuruléate, potassium
nitrate (weak/negativel.-lysine, ethylamin@ndcadaverine are assimilated as sole nitrogen sources,
while sodium nitriteis not assimilatedGrowth in vitaminfree medium is positive. Stardike
substances are not produced. Urease activity is negative. Diazonium Blue B reaction is negative.
Growth in 10% (w/v) sodium chloride plus 5% (w/v) glucose medium is negative. Growth on 50%
(w/v) glucosi yeast extract agar and 60% (w/v) gludogast extract agar is negatierowth at
30 °C ispositive, while growth at 37 °C and 40 °C is negative.

Figurel6i Mor pholKogyeaogfvanrijasphennowovng( $2)e.a is(nas)H BCoYI
on YM agar after 3 days. (b) Colony on YM aga
2 days. (d) Pseudohyphae growth iufnd®eArs ctihevid dv ¢
ascosporfersohoaanejdugati on of compl ementary mat.i
at 25 AC.ibScalléemimris@ Gm, f = 5 Om.
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Typus i China, Hubei Province, Shennongjrorestry District, collected from bark of a
Emmenopterys henryiee, September 2023, by Q.Y. Zhsolated by S. HuHo | o t GGMEC
27453 (= HBSY R4 preserved i n a metnabtoHa c&hinpa i
Mi crobi ol ogi cal Cul ture Col |l ecls 0 0DyWPMC3HG61 &1 (C
CGMCC 2.7453deposited in the Japan Collection of Microorganisms (JCM), Koyadai, Japan

P ar a ti yojg.e.engmen River Forest Farm, 31.3201°N, 110.4904°E, collected from soil
under aQuercustree at 1470 m, July 23, 2023, by Q.Y. Zhu, isolated by Y.J. Qiu, HBP0347D4C3
(= CGMCC 2.861Y, ibid. collected from soil under Bagaceadree at 2250 m, August 3, 2023, by
Q.Y. Zhu, isolated by Y.J. Qiu, HBP0434D4G2CGMCC 2.857% ibid. around Shennong Hotel,
31.5042°N, 110.3537°E, collected from bark dfagyaceadree at 1916 m, April 12, 2024, by Y.J.

Qiu & F.Y. Bai, isolated by L.X. Yang & Y.C. b, HBP0903D3 (= CGMCC 2.859} ibid. Viving

of the Withered Tree (in Dajiuhu Lake), 31.5159°N, 109.9952°E, collected from bafkagbaeae

tree at 1747 m, April 12, 2024, by Y.J. Qiu & F.Y. Bai, isolated by L.X. Yang & Y.C. Mao,
HBP1031D41 (= CGMCC 2.861¥ ibid. around Dajiuhu Lake, 31.5033°N, 110.0125°E, collected
from pieces of wood/bark from a tree at 1827 m, by Z. Wen & P.J. Han, isolated by L.X. Yang &
Y.C. Mao, HBP1076D4 (= CGMCC 2.8608

GenBank acceisTe l0S5.8%ragmomand 31/D2 domains of the LSU sequence
are as follows: HBSY77/2 (PQ568228), HBP0347D4C3 (PQ568171), HBP0434D4C2 (PQ568178),
HBP0903D33 (PQ568214), HBP1031D# (PQ568221) and HBP1076H13(PQ568225).

Notesi Physiologically, the new species differs from its closely related sp&aiegervanrija
delftensisandKregervanrija pseudodelftensis its inability to grow in 10% sodium chloride plus
5% glucose medium (Supplementary Table 6b). Furthermore, it is distinguishedriggarvanrija
fluxuumby its ability to assimilate Bjlucitol (Supplementary Table 6b).

MiddelhovenomycegDipodascaceae, Dipodascale®ipodascomycetes)Kurtzman & Robnett
(2014)
Strain HBPO414E4D6 for meMi édal Isd vcel maddneyb aasansd c h

not cluster withla@ZznW$upphemelsatnaddy.ln BCiugFieqt | vy,
Mi ddel hoveommycess t wo Mindodwenl heppabmghamsvdsi s
Mi ddel hovteenpoanggtcreai n HBPO 4 1 4ME 4dDd6e | dhi of vpeent oendyhctieesio $n
by 13 nucleotide differencewswsiRuc2l%)otiiodes hhles Dil
mai ns randl| dgtfif®ea ences (11. 4%; o03vle isbwlird tsiott u tdie
the I TS region. MiSddel aoVtegempoyey tdsridelredt ifd®
1%; 9 substovteurttBiuan s)odinml eBh g aPks/ D2 domai ns

. 0 %; 31 substovié&rt’d womlises)oatniadd e3 he BdaFS® dr @i avrh.o
ome sequences, the ANI vaMuddbkehweenwad cab
Suppl ementTahegs elTarbe ul9t)s suggest that strai
el speci esMiwidtehlihno vtehneo ngyecneuss

Middelhovenomyces xyloputricol#.J. Qiu, H.Y. Zhu & F.Y. Bai sp. nov. Fig. 18

MycoBank number: MB857108

Etymologyi Referring to the species isolated from decaying wood/humus.

Culture characteristics On YM agar, after 3 days at 25 °C, the colonies are butyxolise,
glistening, with a smooth to slightly rough surface, broadly conical in elevation, and have an entire
margin(Fig. 18a). Vegetative cells are ovoid to ellipsoidalj 8.2 x 3.04.5 pm &= 5.1 x 3.6 um,

n = 20), reproduce by multilateral budding, and occur singly or in pairs (Figcl8b YM broth,

after 1 month at room temperature, a white sediment foriné&@hlmau plate culture on CMA, after

2 weeks at 25 °C, true hyphae or pseudohyphae are not observed. Sexual structures are not observe
on YCB agar, CMA, PDA, or V8 agar after 1 month at 25 °C.

Physiological and biochemical characteristide sugar fermentation tests, glucose, galactose,
sucrose, maltose, lactose, raffinose and trehalose are not fermented. Glucose, galactose- (weak), L
sorbose (weak), sucrose, maltose, cellobiose (slow), tseh@deeak), soluble starch (slow)yx@lose
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(slow), D-glucosamine (weak), ethanol, glycerol (slow), metbypd-glucoside (slow), salicin (weak),
D-glucuronate (weak), Dlactate (slow), succinate (slow) and-adetytD-glucosamine are
assimilated as sole carbon sources, while lactose, melibiosmosaff melezitose, inulin, -L
arabinose, Earabinose, Bribose, L.rhamnose, methanol, erythritol, ribitol, galactitokniannitol,
D-glucitol, citrate, myeinositol, hexadecane and xylitol are not assimilated. Ammonium sulfate, L
lysine (latent), ethylaminéslow) and cadaverine are assimilated as sole nitrogen sources, while
potassium nitrate and sodium nitrite are not assimilated. Growth in vifaeeimedium is positive.
Starchlike substances are not produced. Urease activity is negative. DiazoniurB Biaetion is
negative. Growth in 10% (w/v) sodium chloride plus 5% (w/v) glucose medium is negative. Growth
on 50% (w/v) glucoseyeast extract agar and 60% (w/v) gludoseast extract agar is negative.
Growth at 30 °C is positive, while growth at 37 ¥neak, and no growth is observed at 40 °C.

Typus i China, Hubei Province, Shennongjia Forestry District, Sanchagou, 31.8457°N,
110.5165°E, collected from humus at 1970 m, August 2, 2023, by Q.Y.istiated by Y.J. Qiu
Ho | o tC@GEMEC 2.8549(=HBPO0414E4D6) preserved i ni na tnheet a
China Gener al Mi crobi ol ogi cal Cultulset @Mt 1 ect
37618(= CGMCC 2.8549 deposited in the Japan Collection of Microorganisms (JCM), Koyadai,
Japan

g7 — Diddensiella santjacobensis NRRL Y-17667"
55| _ Diddensiella parasantjacobensis NCAIM Y-02121T
100| | Diddensiella luoyangensis NYNU 2010627
61 Diddensiella transvaalensis NRRL Y-271407
__Diddensiella caesifluorescens NCAIM Y-019497
82— Middelhovenomyces tepae NRRL Y-17670T
100| | Middelhovenomyces petrohuensis NRRL Y-17663"
Middelhovenomyces xyloputricola sp. nov. HBP0414E4D6"

Zygoascus hellenicus NRRL Y-7136"

0.02

Figure 17i Ma x i mtuink el i hood (ML) tree ba8&dregi bheaa:
domai ns of t he LSU sequences, BMhodehigo viehneo m
Xyl opustp.i crod va. Bootstrap values (O50%) from 11
Zygoascusi eddediauust he outgroup. Strains of
in blue, strains proposed as the s anmee gueewn CSepse
from typer enaitredii@adt ed with a superscripted 06T
per nucleotide position.

Figure 18i Mor pholMiggydedfhovenomyees ryphop(OstraeaohaHBI
Colony on YM aday WYddetrat/i Wlmycsel (b on YM agar
bar s: a = 50@00mm.b
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GenBank ac c eislkelllich.8Sragionbaadr D1/D2 domains of the LSU sequence
of strainHB P 0 4 1 4iEPH68176.

Notes 1T Physiologically, the new species differs from its closely related species,
Middelhovenomyces petrohuenaigiMiddelhovenomyces tepaa its ability to grow at both 30 °C
and 37 °C.

Nakazawaea(PachysolenaceaeAlaninales, Pichiomycetes)Y. Yamada, K. Maeda & Mikata
(1994)

Seven strains gr ouNpaekda ztaowgpaedadr e a n dvi wbhr a & bapal
di stinctFi dfou®spp(l ememdtand . .Figisv & HBsPtOr2a5 7nG4 C 3 ,
HBPO768E3HBP0257C4C4, HBPO33X&dDdr edanidd eHBt R Oc7a
sequences and swmbhhy bDME& 8aqlentesdteh astu btshteiyt w
consp.dwiofiundescribed strain®@39NEAI Mhdredlbdar
sequences wi t h strain HBPO330E4D1. However,
un abl-0e39%B& dexBiUN t ed f i ve hirelirSe getomtm pdaer esdu ht -
4D1, indir@aatisngnatyh ®tel motgh t® t hd&d hea me

[
30E
epresented by HBPON&BKWEADWa enaa sm odl Ireanadeg [hnyo
d
0

Vv
0
u
f by 14 nucleotide mismatches (3.0%, 9
mainnme!l aatdi &&¢ mi smatches (10. 9 %, 34 s
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o] des) Bas &dc eogielBhmmdegsieognu.e nc e s, t he ANI
B30E4D1 and itsNakaszaWwge a edmaNaekdadzsapvweadceeae sp, e |
(7TSWp pl ement arhye Teaebslud t8) .strongly suggest
S ts a ne@v gldNrmskpgaezcaiwvease awi t hi n t h
BBPO702E3L f or med a di stantNakmaaolaaede I hFing.t
SupplementaryftFides DIA/ BAdsequence Nwhazawasea
pomi, odiaf ftermenag| dgt i de mi smatches (0.6%, 3 su
t he D1/ Dsandlomeéi mucl eoti de mi smatches (9. 1%,
nucl eotides) in the | TS HBP87/2ESBLrs.h olveeedviehne | e d 6 d
mi smatches (1. 5%, 7 substitutions over 464 n.t
mi smatches (8. 4%, 29 substitutions and 12 gap
t lakazawaelhehANtval ues bet wlaend strsaich odHBPY70
NakazawaeaNakakawaea ,molatN@éiazalwaiea, pweni &€ ol7a3¢
(Suppl ement BhgseTabé ®£ul9t) s HBROGOGESka | stehparte ssetnrt asi na
novel speci esNavwiatzhaiwiaetahe genus

StrainH B P 0 7 4 5%0En@d a distinct branch at the root of thakazawaealade in all three
treef Fl1®. Suppl e me & nki AABLAST gearch with both D1/D2 and ITS sequences
of strain HBP0745E2 showedAmbrosiozyma kamigamensis the top match. Strain HBP0745E3
2 differed fromAmbrosiozyma kamigamensig five nucleotide mismatches (5.7%, 5 substitutions
over 414 nucleotides) in the D1/D2 dormsmamd 18 nucleotide mismatches (3.8%, 10 substitutions
and 8 gaps over 479 nucleotides) inthe ITSredidm.e  ANI v al u +iBROB46E8Zmend st r
Nakazawaeawasd am2dIkspogsl ement arTyh eT aelf IHBP@/49ER Lt § ai n
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Nakazawaea arboricol&’.J. Qiu, H.Y. Zhu & F.Y. Bai sp. nov. Fig. 20
MycoBank number: MB857109
Et ymoilRegfyer ring to the species isolated fror
Culture characteristics On YM agar, after 3 days at 25 °C, the colonies are butyrous, white,
unobtrusively glistening, smooth, and convex, with an entire margin 26&). After 7 days, the
colonies become creanolored, glistening, with a flattened center (R2@b). Vegetative cells are
ovoid to ellipsoidal, 314.4 x 2.03.5 pm &= 3.9 x 2.6 um, n = 20), reproduce by multilateral
budding, and occur singly or in pairs (F&fc). In YM broth, after 1 month at room temperature, a
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white sediment formed. In Dalmau plate culture on CMA, after 2 weeks at 25 °C, true hyphae or
pseudohyphae are not observed. Sexual structures are not observed on YCB agar, CMA, PDA, or V8
agar after 1 month at 25 °C.

Physiological and biochemical characteristicky sugar fermentation tests, glucose is latent
positive, while galactose, sucrose, maltose, lactose, raffinose and trehalose are not fermented.
Glucose, galactose, sucrose, maltose, cellobiose (slow), sehatelezitose (slow), inulin (weak),
soluble starch (weak), ®ylose (slow), arabinose (weak), {arabinose (weak), {fibose (slow),
L-rhamnose, ethanol, glycerol, erythritol (weak), ribitol;nmannitol, Dglucitol, methy}U-D-
glucoside, salicin, succite citrate, NacetytD-glucosamine and xylitol are assimilated as sole
carbon sources, while-gorbose, lactose, melibiose, raffinoseglDcosamine, methanol, galactitol,
D-glucuronate, DHactate, myenositol and hexadecane are not assimilated. Ammnorsulfate,
potassium nitrate, sodium nitrite;lysine, ethylamine (slow) and cadaverine (slow) are assimilated
as sole nitrogen sources. Growth in vitaffiee medium is positive. Stardike substances are not
produced. Urease activity is negative. Diaipon Blue B reaction is negative. Growth in 10% (w/v)
sodium chloride plus 5% (w/v) glucose medium is positive (weak). Growth on 50% (w/v) dglucose
yeast extract agar and 60% (w/v) gludoggast extract agar is negative. Growth at 30 °C and 37 °C
is positive, while growth at 40 °C is weak.

Typusi China, Hubei Province, Shennongjia Forestry District, Shennong Tianchi, 31.8062°N,
110.5513°E, collected from pieces of wood/bark from a tree at 1708 m, April 11, 2024, by Z. Wen
& P.J. Hanisolated by L.X. Yang & Y.C. MacHo | o t GGMEC 2.8535(=HB PO 7 £5E 3
preserved in a metiabadlhiec £hlinwai Gaanteirae Miatreobi
Center (CGMCC).|s oBejQieBred(, CCMEC 18535) deposited in the Japan
Collection of Microorganisms (JCM), Koyadai, dap

51[| Nakazawaea populi NRRL Y-176817
74l_Nakazawaea wickerhamii CBS 29287
Nakazawaea wyomingensis CBS 87037
Nakazawaea holstii CBS 41407
Nakazawaea ernobii NRRL Y-17782"
Nakazawaea pomicola CBS 42427
Nakazawaea pterocaryicorticola sp. nov. HBP0702E3-17
Nakazawaea ishiwadae CBS 6022T
Nakazawaea shennongjiaensis sp. nov. HBP0257C4C4
Nakazawaea shennongjiaensis sp. nov. HBP0330E4D17
Nakazawaea shennongjiaensis sp. nov. HBP0733E4-4
Nakazawaea shennongjiaensis sp. nov. HBP0257C4C3
Nakazawaea sp. NCAIM Y-0215
97\ Nakazawaea shennongjiaensis sp. nov. HBP0768E3-1
& Nakazawaea sp. IBUN 03998
75 Nakazawaea molendinolei CBS 125087
—— Nakazawaea todaengensis DMKU PS117
'L Nakazawaea laoshanensis NRRL Y-63634T
Nakazawaea ambrosiae CBS 153587
Nakazawaea peltata CBS 55767
74 Nakazawaea siamensis DMKU RK467T
Nakazawaea odontotermitis MTCC 131057
97[Nakazawaea arboricola sp. nov. HBP0745E3-2"

Candida sp. CJDX4 Y5
N - Pichia membranifaciens NRRL Y-2026"
Ambrosiozyma angophorae NRRL Y-7118"

0.02

7@Nakazawaea anatomiae CBS 55477

98

Figure 191 Ma x i ntuink el i hood (ML) tree Ba8&dregi bheaa
domains of the LSU sequences, Nakszawaea arbgricotaph.e p h
nov., Nakazawaea pterocaryicorticolap. nov., andNakazawaeashennongjiaensisp. nov

Bootstrap values (050 %) from 1000AmEmdsdsicaz\yerm

angophaoRiaeehi a me mhruesreidf aacsi earhse out group. Strai
this study are marked in blue, strains propos
bol d, and sequences from type materi al are |

repnese0. 02 substitutions per nucleotide posi
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Figure 207 Mo r p h o INeagkya zcedw ebeoarsipc.o I nao v . ( st2)a.i n( aH)B P@o/l4c
YM agar after 3 days. (b) Colony on YM agar a
days. All at 25 AC. Scale bars: a = 250 Om, b

GenBank ac c eislBellsb.8Sragionbaad D1/D2 domains of the LSU sequence
of strainHB P 0 7 % PQ568195.

Notesi The new species | sNdlwaanawakgldStuphpl bansat a
Figs. 133 wandh strong support, Nakarzagteameas .its p

Nakazawaea pterocaryicorticold.J. Qiu, H.Y. Zhu & F.Y. Bai sp. nov. Fig. 21

MycoBank number: MB857110

Etymologyi Referring to the species isolated from the barRtefocarya

Culture characteristics On YM agar, after 3 days @6 °C, the colonies are butyrous, cream
colored, glistening, smooth, flat, with an entire maxgiiy. 21a). After 7 days, the colonies become
s | i gdntexand unobtrusively glistenindrig. 21b). Vegetative cells are subglobose to ellipsoidal,
2.65.1 x2.13.5 um k= 3.8 x 2.9 um, n = 20), reproduce by multilateral budding, and occur singly
or in pairs Fig. 21c). In YM broth, after 1 month at room temperature, a white sediment formed. In
Dalmau plate culture on CMA, after 2 weekt25 °C true hyphae or pseudohyphae are not observed.
Sexual structures are not observed on YCB agar, CMA, PDA, or V8 agar after 1and&tfC

Physiological and biochemical characteristicdn sugar fermentation tests, glucose and
trehalose (latent) are positive, while galactose, sucrose, maltose, lactose and raffinose are not
fermented. Glucose, galactosesarbose (weak), sucrose, maltosd|obéose (latent), trehalose
(slow), lactose (latent), melezitose (latent), soluble staretyl@se (latent), Barabinose (weak), D
ribose (weak), trhamnose (weak), ethanol, glycerol (latent), ribitol (weakjn@&nnitol (latent), B
glucitol (slow), methirU-D-glucoside (weak), salicin (latent), succinate (slow), citrate (lateat), N
acetytD-glucosamine (weak) and xylitol (latent) are assimilated as sole carbon sources, while
melibiose, raffinose, inulin, darabinose, Eglucosamine, methanol, erythritol,algctitol, D
glucuronate, DHactate, myeanositol and hexadecane are not assimilated. Ammonium sulfate,
potassium nitrate, sodium nitrite;lysine (slow), ethylamine and cadaverine are assimilated as sole
nitrogen sources. Growth in vitarairee mediums positive (slow). Starehke substances are not
produced. Urease activity is negative. Diazonium Blue B reaction is negative. Growth in 10% (w/v)
sodium chloride plus 5% (w/v) glucose medium is negative. Growth on 50% (w/v) glyeasé
extract agar anB0% (w/v) glucosiyeast extract agar is negative. Growth at 30 °C is positive, while
growth at 37 °C is weak, and no growth is observed at 40 °C.

Typusi China, Hubei Province, Shennongjia Forestry District, around the Songluo Township
Government, 31.6719°N, 110.6087°E, collected from barkRi€eocarya stenopteraiee at 869 m,
April 11, 2024, by Y.J. Qiu, Q.Y. Zhu & F.Y. Basolated by L.X. Yang & Y.C. MacHo | ot y p e
CGMCC 2.8550(=HBPO 70l2E®dreserved in a metabhel Cbhahh
Mi crobi ol ogi cal Cul ture Col |l ecls 0 0DyWPEMCHGLI(= r (
CGMCC 2.855Ddeposited in the Japan Collection of Microorganisms (JCM), Koyadai, Japan

y
C
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GenBank ac c eislBellahb.8Sragionbaad D1/D2 domains of the LSU sequence
of strainHB P 0 7 a1 .5 PQ568186.

Notesi Physiologically, the new species differs from its closely related sp&tiszawaea
pomicolg by its inability to assimilate Harabinose. Furthermore, it is distinguished from
Nakazawaea holstly its inability to grow in 10% (w/v) sodium chloride plus 5% (w/v) glucose
medium.

Figure 217 Mor p h
Col ony o
agar aft

o | Noagkya zoapw aeerao c ar g ipc o mtoivc o I(a t-I )a.i n( &)B
YM agar after 3 days. (b) Col ony or
2 days. All at 25 AC. Scale bars:

Nakazawaea shennongjiaenssJ. Qiu, H.Y. Zhu & F.Y. Bai sp. nov. Fig. 22

MycoBank number: MB857111

Etymologyi Referring to the place where the species was isolated, Shennongjia.

Culture characteristics On YM agar, after 3 days @6 °C the colonies are butyroushite,
glistening, with a slightly rough surface, broadly conical, and an entire m#&igin2a). After 7
days, the colonies turn creasolored and appear dulrig. 22b). Vegetative cells are subglobose to
ellipsoidal, 221 4.1x 1.7/ 2.9um (X=2.9% 2.2um, n = 20), reproduce by multilateral budding, and
occur singly or in pairsHig. 22¢). In YM broth, after 1 month at room temperature, a white sediment
formed. In Dalmau plate culture on CMA, after 2 weak&5 °C true hyphae or pseudohyphare
not observed. Sexual structures are not observed on YCB agar, CMA, PDA, or V8 agar after 1 month
at 25 °C

Physiological and biochemical characteristicdn sugar fermentation tests, glucose and
trehalose are positive, while galactose, sucrose, maltose, lactose and raffinose are not fermented.
Glucose, galactose,-$orbose, sucrose, maltose, cellobiose, tosgalmelezitose (positive/latent),
inulin (weak/negative), soluble starch;x@lose, L-arabinose, Earabinose, Bribose, L-rhamnose,
D-glucosamine, ethanol, glycerol, ribitol, -annitol, DBglucitol, methytU-D-glucoside
(weak/negative), salicin, Dlactae (variable), succinate, citrate;d¢etytD-glucosamine, xylitol
are assimilated as sole carbon sources, while lactose, melibiose, raffinose, methanol, erythritol,
galactitol, Dglucuronate, myanositol and hexadecane are not assimilated. Ammonium sulfat
potassium nitrate, sodium nitritesl\sine, ethylamine and cadaverine are assimilated as sole nitrogen
sources. Growth in vitamifree medium is positive. Stardike substances are not produced. Urease
activity is positive (weak). Diazonium Blue B m#@n is negative. Growth in 10% (w/v) sodium
chloride plus 5% (w/v) glucose medium is negative. Growth on 50% (w/v) glucesst extract agar
and 60% (w/v) glucosgeast extract agar is negative. Growth at 30 °C and 37 °C is positive, while
growth at 40°C is negative, except that str&inB P 0 3 3 0 & wdakly positive at 40 °C.

Typusi China, Hubei Province, Shennongjia Forestry District, Niwotang, collected from pieces
of wood from aQuercudree at 1650 m, July 29, 2023, by Q.Y. Zlswolated by Y.J. QitHo | ot y p e
CGMCC2.8552(=HBPO0330E4D1) preserved iinn at metQ@hiodd c
Mi crobi ol ogi cal Cul ture Col |l ecls 0 0DyWPEMCHGRI(= r (C
CGMCC 2.8552deposited in the Japan Collection of Microorganisms (JCM), Koyadai, Japan
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Par af ipig. ®&amochang31.3712°N, 110.5168°E, collected from bark d@@aercustree
at 2227 m, July 11, 2023, HBP0257C4GEG3CGMCC 2.8551 = JCM 37620HBP0257C4C4=
CGMCC 2.857% ibid. Duidongping, 31.6126°N, 110.5588°E, collected from bark Gfaatanea
mollissimatree at 1651.9 m, April 11, 2024, by Y.J. Qiu, Q.Y. Zhu & F.Y. Bai, isolated by L.X.
Yang & Y.C. Mao, HBP0733E4 (= CGMCC 2.858); ibid. Shennong Tianchi, 31.8103°N,
110.5636°E, collected from pieces of wood/bark from a tree at 1710 m, April 11, 2024, by Z. Wen
& P.J. Han, isolated by L.X. Yang & Y.C. Mao, HBPO768E@ CGMCC 2.858Y.

GenBank acceisTe l0S5.8%ragmomand 31/D2 domains of the LSU sequence
are as follows:HB P 0 3 3 0 BPOB53169), HBP0257C4C3 (PQ568166), HBP0257C4C4
(PQ568167), HBP0733E4 (PQ568193) and HBP0768H3(PQ568201).

Notesi Physiologically, the new species differs from its closely related spétadszawaea
molendinolej by its ability to assimilate galactoseshrbose, sucrose, and maltose.

Figure 227 Mor ph ol dagk/ya zoafwaea s hem.nomgy. aessrain HBF
Colony on YM agar after 3 days. (b) Colony or
agar after 2 days.ibAEl 1amm25cA€. 18c®mMe bar s:

Pichia (Pichiaceae, Pichiales, PichiomyceteEg)C. Hansen (1904)

Ei ghteen strainsPicclluisa dkca,edf owimihnogn ttv@3, di st
Suppl emeniany) Fi gisf téeHBP 0s7t210a0 4H$8 P 637,2 OHDBIP 110,4 2 D4
HBPO7 213,D4AHB P 656,0 4HDBAP 0O 57 3 F4 D 3, HBPO507F4D1, HBPO
HBPO 7 &8 E 3HBP 110,1 6HDB3P 110, 3 OHDEB3P 637,8 OHDBAP 120,3 2abdd HB P 10 4
10f ormed a <cohesi veD1dID®2s tseerq uweintclessi Miilfdrer i ng
nucl editfifdeer esnrcdessi mi | ar | TS sequences, di ffer
substituti ohat ¢bhege suerTehgec ognrsopuepc irfeipcr ese-8t ed |
was di st iintcst cflroosel Wi cali atenembpawhébrtieng 10
mi smatches (1. 8%, 2 substitutions and 8 gaps
nucl eotide mismatches (10.2%, 12 substitution

Based o-gemwhmd esequences, t he HBEROD 7 8Galn4dBe c b e & we
membr anwh&%i €e8sppl ementiangi dabli eag9]) h3atr esptrreasienn
a novel speci ®3s cwitahin the genus

Three OHBPOI7TY2XRE3HBPOL7,72a00vd4d HBPO4LMPACA separ a
(Fi23y. Supp!l Eimgsatnd vy wi t h simil ar D1/ D2 and | TS

one nucleotide stwulbhast ithuey owe rTehu g ®S poeuspigfwacs c |
Pichia ,gawcithi d@ nucleotide mismatches (2. 1%
nucl eoti des) in the D1/ D2 domains and 47 nucl
gaps over 398 nucleotides) i Piche al MApssikexgi 0C
nucl eotide mismatches (1. 1%, 6 DdJ DLt idtountaii mrss
nucl eotide mismatches (14.2%, 33 substitution
Based o-gemwdhmd es ehgeu ehMlesyaltue bet wel naRsidcrhaian
manshwaig®a ( Suppl emensagygyedbabhg ©O©hatl srtepariens eHh
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anotnlmerel speci esPiwihtihain the genus

Pichia shennongjiaensis sp. nov. HBP0720D4-3

Pichia shennongjiaensis sp. nov. HBP0720D4-1
Pichia shennongjiaensis sp. nov. HBP0723D4-1
Pichia shennongjiaensis sp. nov. HBP0573F4D3
Pichia shennongjiaensis sp. nov. HBP1042D4-1
Pichia shennongjiaensis sp. nov. HBP0507D4C2
Pichia shennongjiaensis sp. nov. HBP0604D4-5
Pichia shennongjiaensis sp. nov. HBP0507F4D
Pichia shennongjiaensis sp. nov. HBP1040D3-1
Pichia shennongjiaensis sp. nov. HBP1032D4-2
Pichia shennongjiaensis sp. nov. HBP0780D4-3"

Pichia shennongjiaensis sp. nov. HBP0788E3-2
Pichia shennongjiaensis sp. nov. HBP0230C4C1
Pichia shennongjiaensis sp. nov. HBP1016D3-1
Pichia shennongjiaensis sp. nov. HBP1030D3-
Pichia membranifaciens NRRL Y-20267
96, Pichia xylocola sp. nov. HBP0772D4-17
981 Pichia xylocola sp. nov. HBP0772E3-2
8311 pichia xylocola sp. nov. HBP0414D4C1
_Pichia manshurica NRRL Y-17349"
Pichia garciniae CBS 10758"
- Pichia kregerianus CGMCC 2.73837
Pichia kurtzmaniana CGMCC 2.7213T
Pichia californica NRRL Y-272547
Pichia chibodasensis NBRC 1115697
1— Pichia deserticola NRRL Y-129187
Pichia ethanolica NRRL Y-1261
- Pichia teotihuacanensis NYNU
— Pichia wuzhishanensis CGMCC 2.
Pichia thaimueangensis CBS 103607
100 —— Pichia bruneiensis CBS 126117
. “— Pichia fermentans NRRL Y-1619"
Pichia gijzeniarum CBS 15024
Pichia’nanzhaoensis NYNU 1781367
1001 Pichia kudriavzevii NRRL Y-53967
— — Pichia cecembensis NRRL Y-27985T
Pichia jaroonii CBS 109307
—— Pichia sporocuriosa NRRL Y-273477
Pichia pseudolambica CBS 2063"
Pichia dushanensis NYNU 14658"
Pichia occidentalis CBS 54597
Pichia paraexigua NYNU 1781357
— Pichia bovicola DMKU MP6 47
Pichia exigua NRRL Y-10920T
— Pichia ureolyticus CGMCC 2.68257
Pichia phayaonénsis CBS 123197
- Pichia scutulata NRRL Y-766"
Pichia rugopelliculosa CBS 6377"
400 ichia inconspicua NRRL Y-20297
79 Pichia cactophila NRRL Y-10963"
Pichia insulana CBS 111697
Pichia pseudocactophila NRRL Y-172397
- Pichia norvegensis NRRL Y-76877
Pichia tetrigidarum CBS 104577
— Pichia [phaffl CGMCC 2.82397
Pichia galeolata CBS 168647
Pichia awuaii CBS 110117
—— Pichia cabralensis CBS 116797
L Pichia terricola CBS 2617T"
55; Pichia kluyveri NRRL Y-11519"
] Pichia eremophila NRRL Y-17224T
L Pichia heedii CBS 69307
991 L Pichia cephalocereana NRRL Y-172257
79 Pichia nakasei NRRL Y-7686"

Pichia barkeri NRRL Y-17350" .
100, Kregervanrija fluxuum NRRL YB 42737

' Martiniozyma abiesophila NRRL Y-11514T

86

51

100

100

0.02

Figure23i Ma x i ntuink el i hood (ML) tree Bba8&dregi bheaa
domains of the LSU sequences, Pishavai nsgh etshpeo nmh
nov.Piamii a sxpy.l oncoovl.a Bootstrap values (0O50%) fr
bran&hegervanrandMartli mxouazmymmar eabusesd pds |tahe out

new species i1isolated in this study are mar kec
new combinati os®qaracies Hholadetgmaeli matedi avli t h
6T6. The scale bar represents 0.02 substituti
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Pichia shennongjiaensi¥’.J. Qiu, H.Y. Zhu & F.Y. Bai sp. nov. Fig. 24

MycoBank number: MB857112

Etymologyi Referring to the place where the species was isolated, Shennongjia.

Culture characteristics On YM agar, after 3 days at 25 °C, the colonies are butyrous, white,
dull, with a rough and irregular surface, exhibiting folds, wrinkles, and a coralloid appearance (Fig.
24a). After 7 days, the colonies turn reddish, with the coralloid margin expanding radially4lb)ig. 2
Vegetative cells are subglobose, ellipsoidal, and elongaie8.8.% 2.74.9 um k= 6.5 x 3.8 um,

n = 20), reproduce by multilateral budding, and occur singly or in pairs @y.18 YM broth, after

1 month at room temperature, a white sediment formed, and a very thin white, powdery pellicle
floated on the surface, climbing up the walls of the tube. In Dalmau plate culture on CMA, after 2
weeks at 25 °C, true hyphae or pseuddiagpare not developed, while asci are observed (Fig. 23d).
Additionally, asci are also observed on YCB agar after 1 month (E&jg2 One to four globose
ascospores areformpde r ascus.

Physiological and biochemical characterisiids sugar fermentation tests, glucose, galactose,
sucrose, maltose, lactose, raffinose and trehalose are not fermented. Glusoseoske, B
glucosamine (weak/negative), ethanol, glycerol (weak/negativeginsiie (weak), NacetytD-
glucosamine (positive/latent) and xylitol (positive/slow) are assimilated as sole carbon sources, while
galactose, sucrose, maltose, cellobiose, trehalose, lactose, melibiose, raffinose, melezitose, inulin,
soluble starch, Exylose, L-arabinose, Earabinose, Bribose, l-rhamnose, methanol, erythritol,
ribitol, galactitol, Dmannitol, Bglucitol, methytU-D-glucoside, salicin, Bylucuronate, DHactate,
citrate, myeinositol and hexadecane are not assimilated. Ammonium sulfdysijrie, ethylamine
and cadaverine are assimilated as sole nitrogen sources, while potassium nitrate and sodium nitrite
are not assimilated. Growth in vitardiree medium is positive. Stardtke substances are not
produced. Urease activity is positive. Diaagn Blue B reaction is negative. Growth in 10% (w/v)
sodium chloride plus 5% (w/v) glucose medium is negative. Growth on 50% (w/v) dlyeasée
extract agar and 60% (w/v) glucdgeast extract agar is negati@rowth at 30 °C is positive, while
growth at 37 °C is weak or negative, and no growth is observed at 40 °C.

Typusi China, Hubei Province, Shennongjia Forestry Dist8tiennong Tianchi, 31.8103°N,
110.5636°E, collected from pieces of wood/bark from a tree at 1710 m, April 11, 2024, by Z. Wen
& P.J. Hanisolated by L.X. Yang & Y.C. MaoHo | o t GGMEC 2.8555 (= HBP0780D43)
preserved in a metiabadlhiec £hlinwai Gaateiraée Miatreobi
Center (CGMCC).Js oB gji@yeB769p (-CAMEC 2 855%deposited in the Japan
Collection of Microorganisms (JCM), Koyadai, Jayp

Par afipig.éi8 P0 7 FE&MCC2 . 8)5i8d Wujiaya 31.3183°N, 110.4659°E,
collected from bark of 8etula schmidtitree at 2050 mjuly 11, 2023HB P 0 2 3 O(€@GMCC
2. 85 b8 Duanj i a3l@3bB\n G10.8979E, collected from moss on &Lastanea
mollissimatree at 1680 m, July 15,2023 BP0 50 7(B@GVMC2 . 85 7 HBPOS5 (7 F4D1
CGMCC2 . 8)5ihid Huaxuechang, 31.4418°N, 110.4472°E, collected from pieces of wood from
a Quercustree at 2350 m, July 19, 2023, by Q.Y. Zhu, isolated by Y.J. QiB,P 05 7 3(F4 D3
CGMCC2 . 8)5ifidZ Da j i Luahk®d.5033N, 110.012%2€, collected from soil at 1730 m, by
D.Y. Han, isolated by Y.J. Qit4 B P 0 6 054=0C&MCC2 . 8)5ihid8 Duidongping, 31.6126°N,
110.5588°E, collected from bark ofQuercustree at 1651.9 m, April 11, 2024, by Y.J. Qiu, Q.Y.

Zhu & F.Y. Bai, isolated by L.X. Yang & Y.C. Ma®y BP 0 7 21Q-DCGMCC2 . 8553 = JC
37622HBPO0-3@CBGMCC2 . 8)5iGi® collected from bark of &£astanea mollissima

HB PO 7 213(-D@GMCC 2 . 8)5iBidd Renhehu (Lake No. 7 of Dajiuhu Lake), 31.5066°N,
110.9957°E, collected from bark ofMalus hupehensigee at 1733 m, by Y.J. Qiu & F.Y. Bai,
isolated by L.X. Yang & Y.C. Mad;l B P 1 0 11§=IC&MCC2 . 8)5il8d6Viving of the Withered

Tree (in Dajiuhu Lake), 31.5159°N, 109.9952°E, collected from barkFafgaceadree at 1747 m,

April 12, 2024, by Y.J. Qiu & F.Y. Bai, isolated by L.X. Yang & Y.C. M&aB P 1 0 3109 3
CGMCC2 . 8)5collected from bark of Quercustree,HB P 1 0 32Z=DCGMCC2 . 8)6ildidd
Meirenshu (i rB1.92322N,i10019977E] callecee)l from bark of Malus hupehensis

tree at 1729 m, April 12, 2024, by Y.J. Qiu & F.Y. Bai, isolated by L.X. Yang & Y.C. Mao,
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HBP 10 410D@EMCC2 . 8)6ibidl Re n s h (@akd No. 9 of Dajiuhu Lake), 31.5112°N,
109.9996°E, collected from bark ofFagaceadree at 1734 m, April 12, 2024, by Y.J. Qiu & F.Y.
Bai, isolated by L.X. Yang & Y.C. Madi B P 1 0 41Z3C6GMCC2 . 8)6 0 2

GenBank acceisTshheo#dd . T8®Smbegs on and D1/ D2 domai

ar e as foll os:( PQBB@286GD4 HBP0230C4Cl1 (PQ5
(PQ568180) , HBPO507F4D1 (PQ568181) , HBPO57
(PQ568185) ,-1HBPQF@8D488)3 (HB@PI&ZRODN)-, (HBEID6E/I1Z3DZ
HBPO7&8E3 PQ568210) ,-1 HBPRPQPASDB6) ,-1 HBPQRDBDDABO
HBP10322 Q4P Q568222)1 HBPILOKDDI) dAnd PPBBBR22D4

Notes T Physiologically, the new species differs from its closely related speRiebia
membranifaciendy its ability to assimilate {sorbose.

Figure247i Mor pholPdgywiaf shespongpivae@st-Fa.i n( H)BPOFISdA
YM agar after 3 days. (b) Colony on YM agar a

days. (d) An ascus is releasing four gl obose
(lg) Asdi gwiobose ascospores on YCB agar after
b = 1ifmm, 1d Om, g = 5 Om.

Pichia xylocolaY.J. Qiu, H.Y. Zhu & F.Y. Bai sp. nov. Fig. 25

MycoBank number: MB857113

Etymologyi Referring to the species isolated from wood/humus.

Culture characteristics On YM agar, after 3 days at 25 °C, the colonies are butyrous, white,
dull, with a rough and undulating surface, and flat in the cehtgrZ5a). After 7 days, the colony
centers turmreddish while the margins become entiféiq. 25b). Vegetative cells are subglobose,
ellipsoidal, and elongate, 4.11.7 x 3.14.9 um &= 7.7 x 3.9 um, n = 20), reproduce by multilateral
budding, and occur singly or in paifsig. 25¢). In YM broth, after 1 month at room temperature, a
white sediment formed, and white, dry islets are present, climbing up the walls of the tube. In Dalmau
plate culture on CMA, after 2 weelks 25 °CG pseudohyphae and asci are observed under the
coverglassKig. 25di e). Additionally, asci are observed on YCB agar after 1 mdrith 25fi g).

One to four globose ascospores are formexlr ascus.

4755



Figure25T1 Mor phol ogyxyobbs@®B.i amhaw. ( st-I)a.i n( HB POII7TRMDyY C
after 3 days. (b) Colony on YM agar aftier) 7 d
Pseudohyphae and asci growth undge) Ashcei canvd rrge
glbmse ascospores on YCB agar after 1 moigth. A
= 10 Om.

Physiological and biochemical characterisiida sugar fermentation tests, glucose, galactose,
sucrose, maltose, lactose, raffinose and trehalose are not fermented. GlugbsepsBmine
(weak/negative), ethanol, glycerol, Bactate (weak/negative), stinate (weak) and JdcetytD-
glucosamine are assimilated as sole carbon sources, while galacsmbpke, sucrose, maltose,
cellobiose, trehalose, lactose, melibiose, raffinose, melezitose, inulin, soluble staydbhs® L-
arabinose, Earabinose, Bribose, L.rhamnose, methanol, erythritol, ribitol, galactitokntannitol,
D-glucitol, methytUD-glucoside, salicin, Bylucuronate, citrate, mymositol, hexadecane and
xylitol are not assimilated. Ammonium sulfate|ylsine, ethylamine (positive/laterdpd cadaverine
are assimilated as sole nitrogen sources, while potassium nitrate and sodium nitrite are not assimilated.
Growth in vitaminfree medium is positive. Stardike substances are not produced. Urease activity
is negative. Diazonium Blue B rea@m is negative. Growth in 10% (w/v) sodium chloride plus 5%
(w/v) glucose medium is negative. Growth on 50% (w/v) glutcgsast extract agar and 60% (w/v)
glucoséyeast extract agar is negative. Growth at 30 °C is positive, while growth at 37 °C &d 40 °
is negative.

Typusi China, Hubei Province, Shennongjia Forestry District, Shennong Tianchi, 31.8103°N,
110.5636°E, collected from pieces of wood/bark from a tree at 1710 m, April 11, 2024, by Z. Wen
& P.J. Hanisolated by L.X. Yang & Y.C. MaoHo | o t GGMEC 2.8556 (=HB P 0 7 712)D 4
preserved in a metiabdlhiec £hliynai Gaateiraée Miatreobi
Center (CGMCC).|s oB ejiqieB769 (-CAMEC 2855 deposited in the Japan
Collection of Microorganisms (JCM), Koyadai, dap

Par aftipigh dBP0772E32 (= CGMCC 2.858% ibid. Sanchagou31.8457°N, 110.5165°E,
collected from humus at 1970 m, August 2, 2023, by Q.Y. Zhu, isolated by Y HBiI®, 04 1 4 D4 C1
(= CGMCC 2 .3BGM437694)

GenBank acceisTshheo#dd . T8®Smbegs on and D1/ D2 domai
are as fol |l o-tvsPQ5683@E RHBFPO7 72EB2 (PQ568204) anddHBP 0414 D4 C1
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(PQ568174).

Notesi Physiologically, the new species differs from its closely related speRiekia
manshuricaby its inability to grow in 10% sodium chloride plus 5% glucose medium. Furthermore,
it is distinguished fronfPichia garciniaeby its inability to assimilate xylitol.

SaccharomycopsiéSaccharomycopsidaceae, Ascoideales, Saccharomycegd)ignning (1903)
Two strains3 dHABPOEIBBOD3A&G0OMed a separate bra

with any otherSatchans(myizsgp.pdiepplecnmé&atnay v Fhegs
group represent3ecxthy biHBR@8 43I@Ht i cal Ditbat anc
t hey were. clothswesicdlBSeasehnr oemlya b ednsac mihar o My ¢ 0 §
synnae.deStdrraai n -HBRPiIOf8f4erBeBdc hfarr momémy ¢ o pbsyi $2u8mil e oo $ ol -
mi smaft 6hé %, 27 substitutionsi mntdhe [Qh/ahalvdaemesb
(10. 7%, 20 substitutions and 6 gaps IDINSerr.exddor
|t di ff Sracechédromycopsibsy SBwrrd eedadadder(atni 3¥at SI8
substitutions and 1ln gtatpe odEe/rBbhdd8a@ haued £iod ¢ dmis 9
(10.4%, 19 substituti ons$ nalhTéSe 8r. Bgapspesch coge rwdh2n@ Oe |
segqguences, t he ANI val bbB-8 betdweietns sttwoai ol ok
Saccharomycopsarmsd anticchraorsopmoyrcao psj S we § @ n abeadtehn d ra:
(Suppl ementary Table 9), siromegil ¢gsemtds catmoyge
the @@apmuobaromycopsi s
o1 79, Saccharomycopsis babjevae CBS 91677
[L— Saccharomycopsis fermentans NRRL Y-17710T
100 Saccharomycopsis oosterbeekiorum CBS 149437
H Saccharomycopsis schoenii NRRL Y-17595T
- Saccharomycopsis javanensis NRRL Y-1483"
100, Saccharomycopsis shennongjiaensis sp. nov. HBP0845D3-37
95 \ Saccharomycopsis shennongjiaensis sp. nov. HBP0845D4-1
A 100 Saccharomycopsis microspora NRRL Y-74047
L Saccharomycopsis synnaedendra CBS 61617
Saccharomycopsis lassenensis NRRL YB-36577
100 — Saccharomycopsis phalli HGUP 20064T
|92 [— Saccharomycopsis oxydans IBRC M30374"
' 99 Saccharomycopsis guyanensis CLIB 14557
accharomycopsis roaiens P .
[ Sacch s fodi UWOPS 95-697 47
100 - Saccharomycopsis crataegensis NRRL Y-59027
Saccharomycopsis amapae CBS 78727
‘ Saccharomycopsis vini NRRL Y-7290"
- oaccnaromycopsis olivae
Sacch S olf CBS 127017
Saccharomycopsis praedatoria UFMG-CM-Y66327
Saccharomycopsis selenospora CBS 25627
Saccharomycopsis malanga NRRL Y-7175T
i accharomycopsis capsularis
g Sacch ‘ Jaris CBS 25197
] Saccharomycopsis fibuligera NRRL Y-2388"
Wickerhamomyces kurtzmanii CBS 154187
0.02
Figure 267 Ma x i ntuink el i hood (ML) tree bBba8&dregi bheaa
domai ns of t he LSU sequences, SSracwihrag o mh@o |
shennongjpi.aemmsvi.s Bootstrap values (050%) fror
bran®whe&er hamomydess uksuerdt zansa ntihie out group. Str
this study are marked in blue, strains propos

bol d,semménces fr oamr et yipred intaatteerdi awi t h a supers
represents 0.02 substitutions per nucl eotide

Saccharomycopsis shennongjiaen¥s]. Qiu, H.Y. Zhu & F.Y. Bai sp. nov. Fig. 27

MycoBank number: MB857114
Etymologyi Referring to the place where the species was isolated, Shennongjia.
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Culture characteristics On YM agar, after 3 days at 25 °C, the colonies are butyxolise,
glistening, with a rough surface and a hyphal margig. @7a). After 10 days, the colonies turn light
yellow, develop a spiny surface, and the texture becomes flexibleyiswous, and indispersible
(Fig. 27b). Vegetative cells are ellipsoidal, elongate, and occasionadlyp e r e d ,d.57.Dxne e n
2.003.2 um k.= 6.1 x 2.6 um, n = 20), reproduce by multilateral budding, and occur singly or in
pairs Fig. 26ci d). In YM broth, after 1 month at room temperature, a white sediment formed, and
white, patchy islets is present. In Dalmau plate culture on CMA, after 2 weeks at 25 °C, abundant
true hyphae are developed under the coverglegs 27€). Asci are spheroidal to ovoid, arose
laterally or terminally on the hyphae. One to four$tadped ascospores are fornped r  €F§.Cc U S
27fi h).

Figure27T1 Mor pholSagy hafromycopsi spshromwn.on(gg tt3dainrg id$B
Col ony on YM agar after 3 daysd) (V¥Yegetodtoinwe ome
agar after 2 days. (e) True hyphae gr diw)l h ur
Spheroi dal toyoaobde abat emuaslulay | or terminally
ascospor essh aweerde, huantder t he <coverig)a®Psednant CMA
Candida n(stanaophiBB®08Mn5E4cti on pegs inside qp
i mbdati on ofprtehye npirxetdud¥édBorm gglrugdaovs ¢ hout amino
show infection pegs inside prey celln.= Ald Gm.

Physiological and biochemical characterisiida sugar fermentation tests, glucose, galactose,
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sucrose, maltose, lactose, raffinose and trehalose are not fermented. Glucose, maltose (weak),
trehalose, soluble starch,-ribose, L.rhamnose, ethanol, glycerol, erythritol, ribitol;n@annitol
(weak), Dglucitol (weak), succinate (weak) and xylitol assimilated as sole carbon sources, while
galactose, tsorbose, sucrose, cellobiose, lactose, melibiose, raffinose, melezitose, irxyinse,
L-arabinose, Barabinose, Bylucosamine, methanol, galactitol, methyD-glucoside, salicin, B
glucuronate, DEactate, citrate, mymositol, hexadecane and-a&tetytD-glucosamine are not
assimilated. tasparagine (slow), -glutamine, Lmethionine (weak), ammonium chloride,
ammonium bicarbonate (weak) and aasamino acids are assimilated as sole nitrogen Suleces, w
ammonium sulfate, ammonium citrate, potassium nitrate, sodium nitrite, ethylamine, cadaverine, L
alanine, l-arginine, l-aspartic acid, tcysteine, kglutamic acid, kglycine, L-histidine, L-isoleucine,
L-leucine, L:lysine, L-phenylalanine, tproline,L-serine, L-threonine, Ltryptophan, Ltyrosine and
L-valine are not assimilated. Growth in vitarfifiee medium is positive. Stardike substances are

not produced. Urease activity is negative. Diazonium Blue B reaction is negative. Growth in 10%
(w/v) sadium chloride plus 5% (w/v) glucose medium is negative. Growth on 50% (w/v) glucose
yeast extract agar and 60% (w/v) gludogsast extract agar is negative. Growth at 30 °C is positive,
while growth at 37 °C and 40 °C is negative.

Typusi China, Hubei Province, Shennongjia Forestry District, Shennongyuan, 31.4517°N,
110.1925°E, collected from pieces of wood/bark from a tree at 2057 m, April 11, 2024, by Z. Wen
& P.J. Hanisolated by L.X. Yang & Y.C. MaoHo | ot GGMEC?2 . 8'5(5HB P 0 8 435D 3
preserved in a mefiabdlhiec £hliynai Gaateiraée Miatrebi
Center (CGMCC).Js oB ej@yeB7623+ CAMEC 2n.a8 )xdépdsited in the Japan
Collection of Microorganisms (JCM), Koyadai, Japan

Par aitihdpHB P 0 8 4130CGMCC2 . 859 4

GenBank acc eisThe I'BSh.8Sregiorbaad Dd/D2 domains of the LSU sequences
areP Q5 6 8f@ &trainH B P 0 8 43mMmIB Q5 6 8f@ &trainHB P 0 8 415 D 4

Notesi After 18 hours on glucos&NB agar plates without amino acids, predation was
observed in mixtures witRandida nitratophila which was isolated from the same samples, with
infection pegs inside the prey cellld. 27ii n). However, no predation was observed on four other
species isolated from the same sample, nait@heromyces starmei$accharomycopsis fibuligera
Saturnispora disporaand Saturnispora zaruensiss well asSaccharomyces cerevisjaisolated
from a different sample. Physiologioalthe new species differs froBaccharomycopsis microspora
by its inability to assimilate Bxylose and fronSaccharomycopsis synnaedenbaits inability to
assimilate Barabinose.

Starfm®haffomycetacea&ackPhat bthymgeéamadaes, Hi gash
& Mi kata (1997)

Two strains]l &B®P1OBPDB23DWed a distinct br
Starmadadi d not cluster 2®i Shhpahyg mdhahn&lPy s Hiheb r
group represen2edxbybHBRdOR8@8BBti cal D1/ D2 seq
di ffering by only two nucl eottihdag stuhbesyt iwteutei ocnc

was ¢cl osel St arenheartae,dq Wteof dleumng by 10 nucl eoti
Substitutions and 3 gaps over Bate2dnogeémdind e
sequences, t he ANI val u€ b8tlavemer as twjaase n8 ur-ubBP
(Suppl ementsatrryo nfalby ei MJi,cati ny ntd@ane sdmtas na HB
within $her.gemas

Starmera prunicorticolaY.J. Qiu, H.Y. Zhu & F.Y. Bai sp. nov. Fig. 29
My coBank number: MB857115
Et ymoilRegfyer ring to the spekiesus$sol ated fror
Culture characteristics On YM agar, after 7 days at 25 °C, the colonies are butyrous, €ream
colored, glistening, with a smooth to slightly rough surface, a flat center, and an entire (fRigrgin
29a). Vegetative cells are globose to subglobosé,£29x 2.54.0 um &= 4.0 x 3.4 um, n = 20),
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reproduce by multilateral budding, and occur singly or in pkigs 29b). In YM broth, after 1 month

at room temperature, a white sediment formed. In Dalmau plate culture on CMA, after 2 weeks at
25 °C, true hyphae or pseudohyphae are not observed. Asci are dushigipeltl and contain one to

four hatshaped ascospores, obsztwn CMA, YCB, and V8 aga(&ig. 29ci f).

Physiological and biochemical characterisiids sugar fermentation tests, glucose, galactose,
sucrose, maltose, lactose, raffinose and trehalose are not fermented. Glucose, cellobiose (weak),
ethanol, glycerol, Bmannitol (slow), DBglucitol (slow), sakin (slow), succinate (weak), citrate
(weak) and xylitol (weak) are assimilated as sole carbon sources, while galactodagse, sucrose,
maltose, trehalose, lactose, melibiose, raffinose, melezitose, inulin, soluble statglos® L-
arabinose, BEarabinose, Dribose, L-rhamnose, Bglucosamine, methanol, erythritol, ribitol,
galactitol, methylU-D-glucoside, Bglucuronate, DHactate, myenositol, hexadecane and-N
acetytD-glucosamine are not assimilated. Ammonium sulfate, potassium nitrate (latérgine,
ethylamine (latent) and cadaverine (latent) are assimilated as sole nitrogen sources, while sodium
nitrite is not assimilated. Growth in vitarafree medium is positive (slow). Startike substances
are not produced. Urease activity is negaidazonium Blue B reaction is negative. Growth in 10%

(w/v) sodium chloride plus 5% (w/v) glucose medium is negative. Growth on 50% (w/v) glucose
yeast extract agar and 60% (w/v) gludogast extract agar is negative. Growth at 30 °C is positive,
while growth at 37 °C is weak, and no growth is observed at 40 °C.

100 - Starmera berthetii comb. nov. NRRL Y-17644"

98 E Starmera laemsonensis comb. nov. RV5"
i L Starmera dendrica comb. nov. NRRL Y-7775
100 L Starmera ilhagrandensis UFMG CM Y2251T
100 Starmera dryadoides NRRL Y-10990"

Starmera nongkratonensis comb. nov. BCC 117727
Starmera prunicorticola sp. nov. HBP1023D3- 27
1
100 [—‘

70

00 | Starmera prunicorticola sp. nov. HBP1023D3-1
Fungal sp. QsPqEG-1-1
Starmera quercuum NRRL YB 42817

71E Starmera caribaea NRRL Y-17468

100

64 Starmera pilosocereana UFMG CM Y3467

92 Starmera foglemanii UFMG CM Y63377
100 o3|~ Starmera amethionina NRRL Y-10978
— Starmera pachycereana NRRL Y-109817
Starmera stellimalicola NRRL Y-179127

93 Cyberlindnera americana NRRL Y-2156"

87 |: Wickerhamomyces strasburgensis NRRL Y-23837
| e Cyberlindnera maclurae NRRL Y-53777
Wickerhamomyces canadensis NRRL Y-1888"

0.02

Figure28i Ma x i ntuink el i hood (ML) tree Bba8&dregi bheaa
domains of the LSU sequences,Stalraneirmg ptshpea i ghoy
nov. Bootstrap values (0O50%) fromwWilO®r mamd iy
canadeCyshiesr | i ndneys Wi ckmae rhiagnaomg c e s a@yaesrbluir geme

macl areaeused as the outgroup. Strains of new
strains proposed as the same newsspeemness offr m
mat earia@al i ndi cated with a superscripted O6T6.

nucl eotide position.
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Figure 29T Mor pholSagmy mefra pspnioovwvti €e8t-A)a.i n( H)B PADI2E
YM agar after 7 days. (b) Vegetative cell s on
coverglass on CiMA &fstcer a2 dvweaaphesl.a sisdc @ sipadtr es on
1 mont hDumbfbapéd Asci on V8 agar after 1imonth
f = 10 Om.

Typusi China, Hubei Province, Shennongjia Forestry District, Tangchaogumu (in Dajiuhu
Lake), 31.5132°N, 109.9953°E, collected from bark &ranus brachypod#&ree at 1739 m, April
12, 2024, by Y.J. Qiu & F.Y. Baisolated by L.X. Yang & Y.C. MadHo | o t GGMEC 2.8558
FHBP10223)D3preserved in a metdlhel iChalnlay Giemaag tail
Culture Collection Centleaot WEERARECACG) CCGME 218558 n g ,
deposited in the Japan Collection of Microorganisms (JCM), Koyadai, Japan

Par aitihidpHeB P 1 0 213IC&EMCC 2.8598

GenBank acceisThe IDSh.8Sregiobaad Dd/D2 domains of the LSU sequences
are PQ568219 for strali B P 1 0 22&m Q568218 for strain HBP1023123

Notesi Physiologically, the new species differs from its closely related speSiasnera
guercuum by its inability to assimilate Dlactate.

New combinati ons

Star mer a( Beirdihret iPi gnal, Mer mi ®r & Arpin) H.Y.
nov.

MycoBank number: MB857132

Hol ot ype-x17MRRL pM¥ eserved i n a mehAgbroilciuclatlury
Research Service Culture Collection (NRRL), P

Basi d€gpmdi da Blérdtimet iPii gnal , Mer mi ®r & Ar pi n
(1963)

Starmera(damddercawal t, KIlift & D.B. Scott) H.°
nov.

MycoBank number: MB857133

Hol ot ype77RBRRhpr¥served i n a md&degarbiocluilctaurlayl iR
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Service Culture Collection (NRRL), Peori a, (I

Basi oinyomsul opsiVandamrdr Waé t , Kl'ift & D. B. Sc(
37(3): 461 (1971)

t1Candida (dwandrdera Wal t , KlIift& &&abrBw, Statt)
Bacteriol. 28(4): 612 (1978)

Starmera | @aimeponkenmteng, YonH.man.Zh& ,JiYndamQi u
Bai comb. nov.

MycoBank number: MB857134

Hol ot ype: (BRYCpp3IEE®R4ved in a met atbhdBliOcT&EIC y

Cul ture Collection (BCC), Pat hum Thani, Thail
Basi afyamdi da | dAeninaonémsnto®ng ,JiYodgman. | nt . J
Mi crobi ol . 61(2): 458 (2011)

Starmera nofdNkakatsen&nslisndam. ) H.Y. Zhu, Y. J.
MycoBank number: MB857135
Hol otByCOpCe : 1 1p/r7e2sler ved i n a met atbldBIiOTa&EICI yCuil nta
Collection (BCC), Pathum Thani, Thail and.
Basi dRymhi a nonMN&kaden&nkiirsdann.(,3 )My clds3c i(e2mMd

| yarlareilclhao monascaceae, Di pod&scakzensan Ri pRood
07)

wo strains isolated in this study, HBPO0208
from China, GY43S04, for med aSudyii sytaifmkee8y & r an
Suppl emenzlan3) Fihlsese three strains exloinbiyt ed
onreucl eoti de adiadhifleFresneceuences with no more t ha
suggetshtatngt hey werTeh ec ognrsopuepc irfeipcr esented by str
related to a <cluster c aSnupgri iysainmage | ¢ &w eaimye & 1 @ & Im |
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Sugiyamaella irregularisy.J. Qiu, H.Y. Zhu & F.Y. Bai sp. nov. Fig. 31

MycoBank number: MB857116

Etymologyi Referring to the irregular colony morphology.

Culture characteristick On YM agar, after 3 days at 25 °C, the colonies are butyrous, white,
glistening, with a bumpy, rough, undulating surface and a hyphal m&igir8{a). After 7 days, the
colonies turn yellow, develop folds, wrinkles, and a bi&e surface, with the margin becoming
extremely irregular in shap&if. 31b). Vegetative cells are ovoid to ellipsoidal, 46 x 3.15.7
pm (x= 6.3 x 4.5 pm, n = 20), reproduce by multilateral budding and through formation of
blastoconidia, and occaimgly or in pairsiig. 31c). In YM broth, after 1 month at room temperature,

a white sediment formed. In Dalmau plate culture on CMA, after 2 weeks at 25 °C, true hyphae and
pseudohyphae are developed under the coverdgtags3(di g). Sexual structures are not observed
on YCB agar, CMA, PDA, or V8 agar after 1 month at 25 °C.

Physiological and biochemical characterisiida sugar fermentation tests, glucose, galactose,
sucrose, maltose, lactose, raffinose and trehalose are not fermented. Glucose, galaotbesgel
(slow), sucrose (weak), cellobiose, trehalose, melibioséezitose (weak), inulin (weak),-Rylose,
L-arabinose, Earabinose (weak), Ifibose (weak), Bylucosamine (weak), ethanol (slow), erythritol
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(slow), ribitol (weak), Dmannitol, Dglucitol (slow), salicin, Bglucuronate, Dtlactate (weak),
succinate, NacetytD-glucosamine and xylitol (slow) are assimilated as sole carbon sources, while
maltose, lactose, raffinose, soluble starcithamnose, ntbanol, glycerol, galactitol, methy}D-
glucoside, citrate, mymositol and hexadecane are not assimilated. Ammonium sulfate (slow),
potassium nitrate, sodium nitrite;lysine, ethylamine (slow) and cadaverine (weak) are assimilated
as sole nitrogen soces. Growth in vitamiiree medium is positive (slow). Startike substances

are not produced. Urease activity is negative. Diazonium Blue B reaction is negative. Growth in 10%
(w/v) sodium chloride plus 5% (w/v) glucose medium is negative. Growth on(®0%p glucosé

yeast extract agar and 60% (w/v) gludog@ast extract agar is negative. Growth at 30 °C is positive,
while growth at 37 °C and 40 °C is negative.
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|Sugiyamaella irregularis sp. nov. HBP0208C4C3

Yarrowia lipolytica NRRL YB-423T
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Figure3li Mor pho lSagy yafmael Isp.i moegullatirsain HBPO020S8
YM agar after 3 days. (b) Colony on YM agar a
dayse) (rue hyphae growth under tihge ©ecseedohsysy
growth uwmdegl abhse oo CMA after 2 weeks. AlIl at

cig = 10 Om.

Typus i China, Hubei Province, Shennongjia Forestry District, Tanjianah4575°N,
110.0704°E, collected from bark ofauercus spinostiee at 2347.8 m, July 11, 2023, by Q.Y. Zhu
isolated by Y.J. QiuHo | o t GGMEC 2.8559(=HBP0208C3C5) preserved
i nactiivre tsheat@hi na Gener al Mi crobiol ogi cal Cu
Chi.ls @t ygMe37625=CGMCC 2.855%deposited in the Japan Collection of Microorganisms
(JCM), Koyadai, Japan

Par aitihidpHeB P 0 2 0 8(€£AGMEC 2.856%.

GenBank acceisThe IDSh.8Fregimrbaad Dd/D2 domains of the LSU sequences
are PQ568151 for straliB P 0 2 0 8a8dBPQ568152 forstraiBP 02 08 C4 C3

Notesi Physiologically, the new species differs from its closely related sp&uigsyamaella
amazoniana Sugiyamaella bielyi Sugiyamaella bonitensisSugiyamaella ligni Sugiyamaella
carassensisand Sugiyamaella bullrunensidy its ability to assimilate ribose. Furthermore, it is
distinguished fronSugiyamaella americanay its inability to grow at 37 °C (Supplementary Table
5c¢). The three strains representBygiyamaella irregularisp. nov. are derived from bark in Hubei
Province and unknown sousca the Taiwan region of China, indicating a limited distribution of the
species in China.
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MycoBank number : MB857117

Et ymoilRoregfyerring to the speQuescusol ated fror

Culture characteristick On YM agar, after 3 days at 25 °C, the colonies are butyrous, white,
glistening, smooth, and flat, with a hyphal margin (F&a)3After 7 days, the hyphal margin expands,
forming two different concentric rings. The inner ring appears hirsute and butyrous, while the outer
ring is white and fluffy (Fig. 3bi c). Vegetative cells are globose, ovoid, or ellipsoidali % x
2.0r3.3 pm &= 3.8 x 2.7 um, n = 20), reproduce by multilateral budding and through formation of
blastoconidh, and occur singly or in pairs (Fig3@. In YM broth, after 1 month at room temperature,
a white sediment formed, and a thick, white, moist pellicle is present. In Dalmau plate culture on
CMA, after 2 weeks at 25 °C, true hyphae and pseudohyphae are developed under the coverglass

(Fig. Beif). Sewwal structures are not observed on YCB
at 25 AcC.
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50% (w/viyegbtucesgséract agayeastd 6R0¢r awlGroilgglt uc
at 30 °C is positive, while growth at 37 °C and 40 °C is negative.
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