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Abstract

The order Chaetothyriales, are mainly epiphyté®nowith the appearance of sooty mauld
and are found adpressed to the surface of leaves and stems, gaining nutrients from sugary exudates
Others can be saprobes growing on decaying wood or pathogens on plants, mushrooms and
animals, including humans. Bhgroup has other ecologies, suchbasng associated with ants,
rocks and lichens. Most species of Chaetothyriales are delimited exclusively by morphology. There
has been very little molecular reassessment of the groepreWisit the recently listed gera in
Chaetothyriales as in th@utline of the Fungi 2020Currenty, the families, Chaetothyriaceae,
Coccodiniaceae, Cyphellophoraceae, Epibryaceae, Herpotrichiellaceae, Lyrommataceae,
Microtheliopsidaceae, Paracladophialophoraceae, Pyrenotrichacedeic@mmeriaceae, with 55
genera are accepted in Chaetothyriales. Four genera have not been resolved and are placed in
Chaetothyriales genemcertae sedisA checklist and a backbone tree of Chaetothyriales based on
ITS and LSU sequence data are providiastrations, ine drawings, and descriptions are provided
basedn theexamination of types and the literature.
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Introduction

Chaetothyriales M.E. Barr was introduced by Barr (1987) archaracterized by erumpent to
superficial ascomata with periphysate ostioles formed on a subiculum (Kirk et al. 2008). The unique
character of this group is bitunicate asci with an ocular thickening in the apical region. They share
similarities charactestic of bitunicate asci with taxa in Dothideomycetes O.E. Erikss. & Winka, and
thus, Eriksson (1982), placed Chaetothyriaceae Hansf. ex M.E. Barr with Herpotrichiellaceae Munk in
Dothideales Lindau. Barr (1987) placed Chaetothyriaceae in Chaetothyridl@scarporated eight
families. However, the relationships of poorly studied Chaetothyriaceae in the order is unclear due to
lack of molecular data. Phylogenetically, Chaetothyriales is closely related to Eurotiales and was
therefore transferred to Eurotigoetes O.E. Erikss. & Winka (Spatafora et al. 1995, Berbee 1996,
Winka et al. 1998, Haase et al. 1999). The taxonomic placement of Chaetothyriales has been confirmed
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in recent molecular studies (Lutzoni et al. 2004, Miadlikowska & Lutzoni 2004, Reeb 2804l.
Schoch et al. 2006, Chen et al. 2015, Liu et al. 2015, Quan et al. 2020).

Chaetothyriales, presently comprises Chaetothyriaceae Hansf. ex M.E. Barr, Coccodiniaceae
Hohn. ex O.E. Erikss., Cyphellophoraceae Réblova & Unter., Epibryaceae S. StenGagedan,
Herpotrichiellaceae Munk, Lyrommataceae Licking, Microtheliopsidaceae O.E. Erikss.,
Paracladophialophoraceae Crous, Pyrenotrichaceae Zahlbr. and Trichomeriaceae Chomnunti & K.D.
Hyde (Geiser et al. 2006, Kirk et al. 2008, Chomnunti et al. 2012}, Elakus & Farkas 2013
Réblova et al. 2013, Gueidan et al. 2014, Wijayawardene et al. 2020). The inclusion of
Herpotrichiellaceaavas clarified by Haase et al. (1999), whitadophialophoraBorelli is unclear,
despite having similar, long coherent, conidial chalisaetothyriaceais also poorly understood since
genera in this family have rarely been investigated (Winka et al. 1998, Liu & Hall 2004, Lumbsch et al.
2005, Badali et al. 2008, Gueidarak€t2008, Chomnunti et al. 2012b). CollectiondoEhomeriaceae
from Thailand revealed a monophyletic group of foliar epiphytes, similar to sooty molds, confirming
their placement withitChaetothyriale$Chomnunti et al. 2012a). Recent phylogenetic dliions of
Trichomeriaceaeresulted in many paraphyletic, undetermined taxa. We therefore, broaden the
delimitation of the family to comprise taxaB®fadymycesliubka et al.KnufiaL.J. Hutchison & Unter.,
and MetulocladosporiellaCrous et al. (Crous etl. 2006, Tsuneda et al. 2011, Hubka et al. 2014).
Epibryaceaewith a single gens isthought to be phylogenetically distinct from other families in
ChaetothyrialegRéblova et al. 2013, Gueidan et al. 2014).

Ecological habitats of species of Chaetothggare highly diverse. Typicallghaetothyriaceae,
Coccodiniaceae, Trichomeriaceare epiphytes having the appearance of sooty moulds and mostly
grow on the surface of living leaves, apparently gaining nutrients from sugary exudasestsfin the
Order Hemitera(Barr 1987 Chomnunti et al. 2014). Species afearacterized by dark mycelium
adpressed to the surface of leaves and stems, but not penetrating the host tissues (Batista & Ciferri 1962,
1963, Eriksson 1981Chomnunti et al. 2012a, 2014). S=cof Cyphellophoraceae are known from
individual reports from plants, but are mostly endophytes on plants and animals, including human
pathogens (Vries 1962, de Hoog et al. 1999, 2006pez et al. 2007, Li et al. 201&eng et al. 2012,

Gao et al. 2015Yang et al. 2018, Phookamsak et al. 2019, Rashmi et al. 2019, Vu et al. 2019).
Inconspicuous immersed mycelium is found in the asexual morpterpbtrichiellaceaahich mostly

grow on decayed wood or mushrooms (Barr 1987, Untereiner & Naveau 1999iriént20€0, Sun et

al. 2019). Both sexual and asexual morphdefpotrichiellaceabave been reported, while most of the
asexual morphs are opportunistic animal or human pathogens (Haase et al. 1999, Badéfetaal.

2006, Crous et al. 200Réblovéet al. 2013 However, this group also occupies other habitats, such as
beingsymbioticantassociatedLittle & Currie 2007, Defossez et al. 2009, Mayer & Voglmayr 2009,
Untereiner et al. 2011, Nepel et al. 2014), lichenicolous (Untereiner et al. 2@ti&yith et al. 2013)

and rockinhabiting (Sterflinger et al. 1999, Ruibal et al. 2005, 2008, Gueidan et al. 3p@R)es in
Epibryaceae include saprobes on plants and biotrophic parasites of algae, messesptomatic on
lichens (Débbeler 1978, 8enet al. 2010, Gueidan et al. 2014, Dbbbeler, 2016, Muggia et al. 2016,
Darmostuk & Khodosovtsev 2019). Members bjrommataceae Microtheliopsidaceae and
Pyrenotrichaceae are known lashenicolous fungi Riddle 1917, Engler & Prantl 192&riksson

1981, D06, Eriksson et al. 2004HerreraCampos et al. 2009,ucking 2008,Flakus & Farkas
2013 Members of Trichomeriaceae are mostly rock colonizers or epiphytes as sooty moulds on plants
(Chomnunti et al. 2012a, 2014, Zakbwaa et al. 2013).

Species of Chaetothyriales are exclusively delimited by morphology and have generally not been
reassessed using molecular data and are normally highly homoplastic (Staiger 2002, Miller & Huhndorf
2004, 2005). Therefore, molecular dataegded to verify their natural classification.

The life cycles of taxa oChaetothyriacea&;occodiniaceaand Trichomeriacea@are similar to
sooty moulds. Spores are usually spread by wind or raindrops and insects probably serve as vectors
(Nelson 2008He et al. 2013). After germination on honeydew, the mycelium grows on the surface
(Hughes 1976, Reynolds 1999, Nelson 2008). Colonies develop and often amass with the same or other
species and form biofilms covering entire leaves or stems, even whdke (plaghes 1983, Laemmlen
2011). Asexual morphs appear first, while sexual morphs may also develop in mature colonies. Asexual
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and sexual morphs may not appear at the same time, and only 70 % were found to produce asexual
states by Chomnunti et al. (2014).

This study aims to reappraise the placement of genera in Chaetothyriales based on phylogenetic
analyses and morphological characteristics and provides a backbone tree for these taxa, as well as &
checklist. This will enhance the future study of specig¢ke group.

Material & Methods

Herbarium Examination

Herbarium specimens, including type specimens, were loaned from B, BPI, BR, E, FH, G,
GzU, H, HIRO, IMI, K, M, MA, NY, PC, PDD, S and W fungaria (see
http://sweetgum.nybg.org/ih/index.php for full nes). Ascomata were rehydrated in 5% KOH and
stained with cotton blue or India ink if necessary before examination. The cotton blue stain was
used to verify the septation of ascospores and internal elements of the hamathecium. India ink was
added to water punts to visualize gelatinous sheaths and ascospore appendages. Permanent slides
were prepared by mounting material in lactoglycerol and sealing the coverslips with clear nail
polish. Fruiting bodies were examined with a stereomicroscope (Olympus SZHif®- m
morphology was determined with a Nikon ECLIPSE 80i compound microscope and images were
captured with a Canon EOS 600D digital camera. Measurements were made with Tarosoft (R)
Image FrameWork version 0.9.7. Photographic plates were prepared in Admtbshelp version
CS6 (Adobe Systems, The United States).

Terminologies mainly follow Ulloa & Hanlin (2000) and Zhang et al. (2009, 2012). In
addition, ascomata size is defined as small
diam., |l ar@ma: > 600 em di

Phylogenetic Analyses

The taxa of Eurotiomycetes and alined straissd in the analyses were obtained from GenBank
(Table 1). The multiple alignments were made by MAFFT v. 7.036 (Katoh & Standley 2013) and
adjusted manually for improvement where $segy using BioEdit v. 7.2 (Hall 1999) and ClustalX v.
1.83 (Thompson et al. 1997).

MODELTEST v. 2.0 (Nylander 2004) following Akaike Information Criterion was used to
determine the besit model of evolution for each data set for Bayesian and Maximuetindod
analyses.

Maximumtlikelihood (ML) analysis was performed in RAXML (Stamatakis 2008) implemented
in raxmIGUI v.0.9b2 (Silvestro & Michalak 2011). One thousand-pemametric bootstrap iterations
were employed with the available models of generalimaeereversible (GTR model) and a discrete
gamma distribution (Stamatakis et al. 2008, Liu et al. 2011). Maximum likelihood bootstrap values
equal to or greater than 70 % were given as the first set of numbers above the nodes.

A Bayesian analysis was cardded with MrBayes v. 3.1.2 (Huelsenbeck & Rongvist 2001) to
evaluate Posterior probabilities (PP) (Rannala & Yang 1996, Zhaxybayeva & Gogarten 2002) by
Markov Chain Monte Carlo sampling (BMCMC). Six simultaneous Markov chains were run for
1,000,000 genetians and trees were sampled every 100th generation and 10,000 trees were obtained.
The first 2,000 trees, representing the Barrphase of the analyses, were discarded, while the
remaining 8,000 trees were used for calculating posterior probabilittee imajority rule consensus
tree (critical value for the topological convergence diagnostic is 0.01) (Cai et al. 2006). Bayesian
Posterior Probabilities (BYPP) equal to or greater than 0.90 were given below or above each node.

Table 1 Taxa used in the plogenetic analysis and their corresponding GenBank numbers

GenBank accession numbers

Species Voucher/Strain LSuU TS
Anthracinomyces petrasiis CGMCC:3.17315 KP174924 KP174843
Aculeata aquatica MFLUCC 110529 MG922575 MG922571
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Table 1Continued.

GenBank accession numbers

Species Voucher/Strain LSuU TS
Adautomilanezia caesalpiniae HUEFS 216632 NG_058594 NR_153560
Aequabiliella effusa CBS 120883 NG_056966 NR_132005
Agonimia tristicula Palice 5651 AY300828 /

Aleuria aurantia AFTOL-ID 65 AY544654 DQ491495
Amaurascopsis perforata FMR 388 / AJ390377
Amauroascus verrucosus CBS 181.70 MH871325 MH859546
Anthopsis catenata CBS 492.81 MF479749 MH861371
Anthopsis deltoidea CBS 263.77 KX447683 KX447684
Anthracocarpon virescens M. Prieto 530 GU228948 /
Anthracothecium nanum AFTOL-ID 1649 FJ358271 KT232207
Anzia colpodes Lumbsch 4.V1.04 DQ923651 DQ980000
Aphanoascus mephitalis ATCC 22144 NG_056949 NR_154665
Aphanophora eugeniae CBS 124105 FJ839652 FJ839617
Apinisia graminicola CBS 721.68 NG_056945 /

Apiospora bambusae ICMP 6889 DQ368630 /
Arachniotus ruber CBS 352.90 MH873901 MH862216
Arachnomyces nitidus IFO 32048 AB075351 /
Arachnotheca glomerata CBS 349.71 MH871926 MH860158
Armillaria mellea AFTOL-ID 449 AY700194 AY789081
Arthrocladium caudatm CBS 457.67 KT337443 MH859032
Arthroderma curreyi CBS 353.66 MH870459 MH858822
Arthrophiala arthrospora CPC 19480 KX447144 KY173474
Arthropsis cirrhata CBS 628.83 HG004549 /

Arthropsis hispanica UTHSC 102389 HE965763 HE965762
Arthropsis truncata CBS 584.82 NG_056973 NR_159641
Ascobolus crenulatus AFTOL-ID 181 AY544678 DQ491504
Ascocalvatia alveolata ATCC 22147 NG_056946 /
Ascocoryne sarcoides AFTOL-ID 1834 FJ176886 /
Ascodesmis sphaerospora AFTOL-ID 920 FJ176858 /
Ascosphaera apis CBS 402.96 / MH862580
Aspergillus bisporus NRRL 3693 NG_057328 NR_135377
Aspergillus nidulans NRRL 187 EF652427 EF652427
Aspicilia caesiocinerea AFTOL-ID 653 DQY86778 HQ650636
Atla alpina SS193 EU697732 EU697725
Atrokylindriopsis setulosa HMAS245592 KP337329 KP337330
Auxarthron californiense ATCC 15600 NG_056947 NR_121259
Auxarthronopsis bandhavgarhensis NFCCI 2185 NG_057012 NR_153515
Baeomyces placophyllus T1364 KU844631 KuU844777
Bagliettoa limborioides CG1750 / KM371454
Bettsia fastidia CBS 493.91 MH873953 MH862271
Blastomyces dermatitidis CBS 673.68 KT155306 KT155961
Botryolepraria lesdainii Spribille17964 GuU181264 GU181263
Botrytis cinerea AFTOL-ID 59 AY544651 DQ491491
Bradymyces oncorhynchi CCF 4369 HG426063 NR_132843
Brunneocarpos banksiae CPC 29841 KX228352 NR_147648
Brycekendrickomyces acaciae CBS 124104 FJ839641 FJ839606
Buellia frigida AFTOL-ID 889 DQ883695 HQ650628
Bulgaria inquinans AFTOL-ID 916 DQ470960 /
Byssoonygena ceratinophila ATCC 64724 NG_058608 /

Caliciopsis pinea CBS 139.64 DQ678®7 KP881691
Calicium salicinum CBS 100898 KF157982 /

Calicium viride Soechting 7475 AF356670 /

Calycina herbarum KUS-F51458 JNO086693 JNO033390
Calyptrozyma arxii CBS 354.92 / NR_137141
Camptophora hylomeconis CBS 113311 EU035415 KC455241
Candelaria cocolor AFTOL-ID 1706 DQY86791 /

Candelariella aurella

Hermansson 10056 AY853361

/
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Table 1Continued

GenBank accession numbers

Species Voucher/Strain LSuU TS
Canoparmelia caroliniana AFTOL-ID 6 AY584634 DQ782833
Capnodium coffeae CBS 147.52 DQ2478M MHB856967
Capronia pilosella AFTOL-ID 657 DQ823099 DQ826737
Castanedomyces australiensis FMR 5484 / AJ131785
Catapyrenium cinereum MA16301 GQ344587 GQ344598
Celerioriella dura CBS 120882 NG_058775 NR_132004
Celothelium cinchonarum F17105f DQ329020 /
Ceramothyrium ficus MFLUCC 150228 KT588599 KT588601
Ceramothyrium thailandicum MFLUCC 100008 HQ895835 HQ895838
Chaenotheca brachypoda CBS 100900 KF157983 /
Chaenotheca phaeocephala CBS 100906 KF157984 /
Chaenotheca trichialis CBS 113986 KF157985 /
Chaenotheca xyloxena CBS 100907 KF157986 /
Chaenothecopsis khayensis H:JR 04G058 HQ172895 JX122785
Chaenothecopsis resinophila H:JR 000424 JX122782 JX122780
Chaetomium globosum AFTOL-ID 217 AY545729 DQ518179
Chaetothyriales sp. Trii4 KX822551 KX822551L
Chaetothyriales sp. CBS 128963 KX822328 /
Chaetothyriales sp. CBS 128959 KX822542 KX822542
Chaetothyriales sp. T9 KF614780 KF614780
Chaetothyriales sp. CBS 128943 KX822485 KX822485
Chaetothyriales sp. CBS 129047 KX822533 KX822533
Chaetothyriales sp A933 KT270641 /
Chaetothyrium agathis MFLUCC 120113 KP744480 KP744437
Cheilymenia stercorea AFTOL-ID 148 AY544661 DQ491500
Chlamydosauromyces punctatus UAMH 9990 / NR_165613
Chlorociboria aeruginosa AFTOL-ID 151 AY544669 DQ491501
Chrysosporium echulatum CBS 141178 MH878205 /
Chrysosporium submersum CBS 101575 MH874348 KT155673
Cirrosporium novaezelandiae CBS 125236 HQ878612 /
Cladophialophora carrionii CBS 160.54 NG_055741 EU137266
Cladosporium herbarum CBS 121621 MH874676 MH863124
Clavascidum umbrinum AFTOL-ID 2274 EF643749 /
Coccidioides immitis CBS 120936 MH874654 MH863096
Coccodinium bartschii CPC 13861 EU019265 EU019265
Cordyceps militaris 0OSC 93623 AY 184966 JN049825
Corynelia uberata PREM 61207 / NR_153903
Ctenomyces serratus CBS187.61 NG_058765 NR_144890
Cudoniella clavus AFTOL-ID 166 DQ470944 DQ491502
Cylindroconidiis aquaticus MFLUCC 11-0294 MH236579 MH236576
Cyphellophora guyanensis CBS 129342 KC455253 KC455240
Cyphellophora laciniata CBS 190.61 FJ358239 JQ766423
Cyphellghoriella pruni CPC 25120 / KR611878
Dendrographa minor AFTOL-ID 355 AF279382 DQ842015
Dermatocarpon miniatum Sohrabi 4609 KY773247 KY697126
Dermea acerina AFTOL-ID 941 DQ247801 AF141164
Diaporthe eres AFTOL-ID 935 AF408350 DQ491514
Diatrype disciforns AFTOL-ID 927 DQ470964 /

Disciotis venosa AFTOL-ID 179 AY544667 DQ491503
Dissoconium aciculare CBS 204.89 GU214419 AY725520
Dolabra nepheliae CBS 122120 GU332517 /

Dothidea hippophaes CBS 188.58 DQ678048 MH857750
Dothidea insculpta CBS 189.58 DQ24782 AF027764
Dothiora cannabinae AFTOL-ID 1359 DQ470984 /
Elaphomyces aculeatus 1C10041103 KX238880 KX238844
Elaphomyces cyanosporus LIP-0001137 KX238874 KX238826
Eleutherascus lectardii AFTOL-ID 933 DQ470966 /
Emergomyces pasteurianus CBS 101426 KT154983 KT155671
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Table 1Continued.

GenBank accession numbers

Species Voucher/Strain LSuU TS
Emmonsia crescens UAMH 3008 / NR_132795
Emmonsiellopsis terrestris UAMH 2304 / NR_153965
Endocarpon pusillum CG470 / KY769556
Endothia gyrosa AFTOL-ID 1223 DQ470972 KT225530
Epibryon bryophilum M2 EU940090 /

Epibryon plagiochilae M187 EU940124 /
Epidermophyton floccosum CBS 457.65 MH870307 MH858667
Eremascus albus CBS 975.69 FJ358283 MH859498
Exophiala salmonis CBS 157.67 AY213702 JF747137
Extremus antaricus CCFEE 451 GU250360 KF309978
Flakea papillata AFTOL-ID 1041 KT232216 KT232210
Fonsecaea pedrosoi CBS 271.37 KJ930166 AB114127
Fumagopsis stellae CBS 145078 NG_066293 NR_161138
Geoglossum nigritum AFTOL-ID 56 AY544650 DQ491490
Gnomonia gnomon AFTOL-ID 952 AF408361 DQ491518
Granulopyrenis seawardii CBS 109025 EF411062 /
Guarromyces ceretanicus CBS 269.89 MF893224 MF926403
Gymnascella aurantiaca ATCC 22394 AY176747 HM991267
Gymnoascus reesii CBS 409.72 MH872223 MH860506
Gyromitra californica AFTOL-ID 176 AY544673 /

Hamigera avellanea CBS 295.48 / NR_156333
Henrica melaspora AAG2248 / KY769557
Heteroplacidium imbricatum AFTOL-ID 2281 EF643756 /
Histoplasma capsulatum CBS 287.54 MH868877 MH857336
Hyaloscypha hepaticola M339 EU940150 EU940226
Hydropunctaria maura AMNH:LA31903 KY773249 KY697129
Involucropyrenium waltheri JH59126 KF959809 KF959781
Knufia cryptophialidica DAOM 216555 JNO040500 JNO040501
Kraurogymnocarpa trochleospora CBS591.71 MH872035 MH860277
Lacazia loboi human skin / MN403304
Lachnum virgineum AFTOL-ID 49 AY544646 DQ491485
Lagenulopsis bispora PREM 57232 NG_060325 NR_154120
Lasallia pustulata AFTOL-ID 554 DQ883690 HM161456
Lasiobolidium spirale AFTOL-ID 1321 FJ176873 /
Lasiosphaeria ovina SMH4605 AY436413 AY587923
Lecanactis abietina Ertz 5068 AY548812 AY548804
Lecidea fuscoatra AFTOL-ID 589 DQ912332 HQ650707
Lecophagusp AFTOL-ID 183 DQ273799 AY997058
Leiothecium ellipsoideum CBS 607.74 FJ358285 NR_144922
Leptoxyphium fumago CBS 123.26 MH866361 MH854862
Letrouitia domingensis AFTOL-ID 102 AY584648 HQ650700
Leucothecium emdenii CBS 576.73 NG_057812 /
Lichenodiplis lecanorae L KT285909 /

Lindra thalassiae AFTOL-ID 413 DQ470947 DQ491508
Lithophila guttulata CCFEE 5907 KR781061 KP791773
Lithothelium immersum AA11919 KT808556 KT820111
Lobaria scrobiculata AFTOL-ID 128 AY584655 AF524913
Lophophyton gallinae CBS 244.66 MH870427 MH858789
Loramyces macrosporus AFTOL-ID 913 DQ470957 /

Lulworthia fucicola ATCC 64288 AY878965 /
Malbranchea pulchella IFM 41308 AB3594% AB361638
Mallochia echinulata CBS 168.73 MH878316 /
Marcelleina persoonii AFTOL-ID 164 DQ470943 /
Marinophialophora garethjonesii MFLUCC 161449 KY305176 NR_164246
Mastodia tessellata Schultz 16853 / MN952977
Megalospora tuberculosa AFTOL-ID 107 AY584650 HQ650701
Melanconis marginalis AR3442 AF408373 /
Melanoctona tectonae MFLUCC 120389 KX258779 KX258778
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Table 1Continued.

GenBank accession numbers

Species Voucher/Strain LSuU TS
Melnikomyces viethamensis CBS 136209 NG_058087 NR_164227
Meria laricis AFTOL-ID 907 DQ470954 /
Metulocladosporiella musae CBS 161.74 DQO008161 DQ008137
Microsporum audouinii CBS 332.68 MH870861 MH859149
Microxiphium purpuraefaciens CBS 201.30 MHB866560 MH855112
Microxiphiumtheae CBS 202.30 MH866561 MH855113
Minimelanolocus rousselianus CBS 126086 / MH863784
Minutiella tardicola CBS 121757 NG_057826 NR_132006
Mollisia cinerea AFTOL-ID 76 DQ470942 DQ491498
Monascus ruber CBS 135.60 MH869468 MH857924
Moristroma japonicum BN1674 AY254052 AY254052
Moristroma quercinum BN1678 AY254051 AY254051
Muellerella erratica Ertz 20485 MN241079 /
Mycocalicium americanum Kalb & Nash / AY795879
Mycocalicium hyaloparvicellulum MFLUCC 140169 KR920005 KR920004
Mycosphaerella graminicola AFTOL-ID 1615 DQ678084 /
Myriodontium keratinophilum CBS 947.73 NG_063938 NR_157454
Nadsoniella nigra CBS 535.94 NG_059253 NR_154974
Nannizzia incurvata CBS 174.64 NG_057715 NR_155473
Nannizziopsis chlamydospora strain 1824 KR063660 KR349444
Nannizziopsis crocodili UAMH 9666 / KF477204
Nannizziopsis pluriseptata UTHSC 101045 NG_042532 NR_111524
Neocatapyrenium rhizinosum AFTOL-ID 2282 EF643757 /
Neocladophialophorguercina CBS 138874 MH877670 KP004470
Neogymnomyces virgins DCDSL7716 JNO038186 JNO038187
Neophaeococcomyces aloes CPC 21873 KF777234 KF777182
Neophaeomoniella eucalypti CBS 139919 NG_058174 NR_138001
Neostrelitziana acaciigena CBS:139903 NG_058165 NR_137987
Normandina pulchella TNS:Ohmura 7853  KF972457 /

Norrlinia peltigericola Palice 4369 AY300845 /
Nullicamyces eucalypti CPC 32942 MH327843 MH327807
Onychocola glareosa UAMH 10000 / AY624315
Onygena equina ATCC 22731 AY176717 /
Ophidiomyces ophiodiicola UAMH 11295 / KF477237
Ophiocordyceps gracilis 0SC151906 KJ878890 /
Ophiocordyceps sinensis YNO09-64 JX968033 JQ325141
Ophiocordyceps variabilis 0OSC 111003 EF468839 /
Ophiodiaporthe cyatheae YMJ 1364 JX570891 JX570889
Orbilia vinosa AFTOL-ID 905 DQ470952 DQ491511
Ovadendron sulphureoochraceum CBS 12531 KT155095 KT155767
Paecilomyces divaricatus CBS 284.48 MH867896 MH856344
Parabagliettoa dufourii CG579 / KM371425
Paracladophialophora carceris CPC 27596 / NR_154360
Paracladophialophora cyperacearum CPC 33046 MH327844 NR_160625
Paracoccidioides brsiliensis CBS 372.73 MH872413 MH860706
Paranannizziopsis australasiensis UAMH 11645 / KF477220
Paraphaeomoniella capensis CPC 15416 NG_057814 NR_137711
Paraphyton cookei CBS 228.58 NG_058188 NR_155665
Pectinotrichum llanense CBSs 882.71 NG_057620 NR_119167
Peltula auriculata AFTOL-ID 892 DQ832330 DQ832329
Peltula umbilicata AFTOL-ID 891 DQ832334 DQ832333
Penicilliopsis clavariiformis CBS 257.33 MH866881 MH855432
Penicillium euglaucum CBS 323.71 NG_067394 NR_121517
Penicillium hennebertii CBS 334.68 NG_057625 NR_160113
Peziza vesiculosa AFTOL-ID 507 DQ470948 DQ491509
Phacidium lacerum AFTOL-ID 1253 DQ470976 /
Phaeoannellomyces elegans CBS 122.95 KY115194 NR_155687
Phaeocalicium curtisii BIOUG24047F02 / KT695401
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Table 1Continued.

GenBank accession numbers

Species Vouchea/Strain LSuU TS
Phaeocalicium populneum Tibell 19286 AY796009 AY795874
Phaeococcomyces nigricans CBS 652.72 AF361048 AF050278
Phaeosaccardinula ficus MFLUCC 100009 HQ895837 HQ895840
Phialomyces macrosporus CBS 430.64 MH870110 MHB858478
Phialophora verrucosa CBS 140325 / NR_146242
Phyllobaeis imbricate AFTOL-ID 852 DQ986781 HQ650635
Piedraia hortae CBS 480.64 GU214466 GU214647
Placidiopsis custnani MA16310 GQ344578 GQ344604
Placidium michelii M. Prieto 1356 GU228909 /
Placocarpus schaereri C. Gueidan 588 / EU006532
Plagiostoma euphorbiae CBS 340.78 AF408382 DQ323532
Pleostigma jungermannicola M174 EU940119 /

Plicaria leiocarpa AFTOL-ID 1345 DQ842029 /
Polyblastia cupularis AFTOL-ID 2239 EF643769 /
Polytolypa hystricis UAMH 7299 NG_042396 NR_111161
Potebniamyces pyri AFTOL-ID 744 DQ470949 DQ491510
Pseudoamauroascus australiensis FMR 5482 / AJ131787
Pseudobactrodesmium aquaticum MFLUCC 181015 MN335230 MN335228
Pseudophaeomoniella oleae CBS 139191 NG_060141 NR_137966
Pseudospiromastix tentaculata CBS 184.92 NG_042397 NR_111162
Pseudotulostoma volvatum AMV1956 / KT724084
Pyrenula nitida F 5929 DQ329023 JQ927458
Pyronema domesticum AFTOL-ID 949 DQ247B05 DQ491517
Pyxidiophora arvernensis AFTOL-ID 2197 FJ176894 /

Pyxine subcinerea AFTOL-ID 686 DQ883802 HQ650705
Racodium rupestre L346 EU048583 GU067666
Rasamsonia emersonii CBS 266.71 MH871885 MH860109
Renispora flavissima CBS 708.79 KC989737 AF29938
Rhinocladiella atrovirens CBS 264.49 EU041869 MH856518
Rhizina undulata AFTOL-ID 918 DQ470961 /
Rhopalophora clavispora CBS 637.73 NG_058262 KX537753
Rhynchostoma proteae CBS 112051 EU552154 NR_132824
Roccella fuciformis AFTOL-ID 126 AY584654 DQ782810
Rocellographa cretacea AFTOL-ID 93 DQ883696 /
Rutstroemia firma AFTOL-ID 923 DQ470963 /
Sagenomella diversispora CBS 354.36 MH867323 MH855819
Sarcinomyces crustaceus CBS 156.89 GU250893 AJ244258
Sarcoscypha coccinea AFTOL-ID 50 AY544647 DQ491486
Sarcosoma latahense AFTOL-ID 954 FJ176860 /
Schaereria fuscocinerea T1291 KR017225 KR017085
Schismatomma decolorans Ertz 5003 AY548815 AY548808
Sclerocleista ornata NRRL4735 AF433095 EF669703
Sclerococcum sphaerale Ertz 17425 JX081674 /
Sclerophora fanacea Wedin 6414 JX000095 JX000113
Sclerotiniasclerotiorum AFTOL-ID 928 DQ470965 /
Scutellinia scutellata AFTOL-ID 62 DQ247806 DQ491492
Shanorella spirotricha CBS 304.56 FJ358288 MH857651
Sigleria carmichaelii CBS 138264 KP119638 KP119626
Sordaria fmicola AFTOL-ID 216 AY545728 DQ518178
Sphaerosporium equinum MUCL 46080 JQ434642 JQ434578
Sphaerosporium lignatile D. Haelew. F1614a MN749494 MN749372
Sphinctrina turbinata Tibell 23093 DQ009001 AY795877
Sporendonema casei CBS 543.75 MH872720 MHB8609%2
Sporodictyon schaererianum AMNH:LA31905 KY773252 KY697132
Staurothele clopima W1235 JN573792 /
Stenocybe pullatula Tibell 17117 AY796008 AY795878
Strelitziana africana ICMP_21760 MK210501 MK210540
Strelitziana australiensis CBS 124778 GQ303326 GQ3(B295
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Table 1Continued.

GenBank accession numbers

Species Voucher/Strain LSuU TS
Talaromyces macrosporus CBS 317.63 MH869909 MH858299
Testudomyces verrucosus CBS 500.86 / AJ315841
Thelidium pertusatii JN1541 / EU249472
Thermoascus aurantiacus CBS398.64 MH870100 MH858464
Thysanorea papuana CBS 212.96 MH874198 MH862572
Trichocoma paradoxa CBS 103.73 MH872339 MHB860643
Trichoderma viride DAOM JBT1003 JN938865 JN942883
Trichoglossum hirsutum AFTOL-ID 64 AY544653 DQ491494
Trichomerium foliicola MFLUCC 160078 JX313661 JX313655
Trichophyton tonsurans CBS 496.48 MH867992 MHB856446
Trimmatothele perquisita T560 EU598695 EU559742
Tripospora tripos PREM 61202 / NR_164231
Umbilicaria mammulata AFTOL-ID 645 DQ782912 DQ782851
Uncinocarpus reesii CBS 12177 MH872807 MH861035
Uncispora sinensis YMF1.03683 KU558914 KU173860
Usnea antarctica AFTOL-ID 813 DQ883692 HQ650616
Veronaea botryosa CBS 254.57 EU041873 MH857711
Verrucaria rupestris SS043 EU598724 EU553501
Verruculopsis poeltiana AFTOL-ID 2298 EF®43822 EU010257
Vibrissea truncorum AFTOL-ID 1322 FJ176874 /

Vonarxia vagans CBS 123533 FJ839672 FJ839636
Wahlenbergiella mucosa A. Orange 16305 FJ664875 FJ664875
Willeya diffractella Harris 44093 / KM371613
Xanthothecium peruvianum CBS 112.54 NG_05763 MH857258
Xenocylindrosporium kirstenboschenst CBS 125545 NG_057857 NR_132841
Xerochrysium dermatitidis CBS 132.31 NG_058454 KY635853
Xeromyces bhisporus CBS 236.71 NG_057813 NR_154540
Xylaria hypoxylon AFTOL-ID 51 AY544648 DQ491487
Zodiomyces vortidiarius MGO003 KT800022 /

Results
Outline of Chaetothyriales, as of July 2021updated data as compared with Wijayawardene et al.
(2020) are marked with an asterisk (*)

EurotiomycetesTehler ex O.E. Eriksson & K. Winka
ChaetothyriomycetidaeDoweld
ChaetothyrialesM.E. Barr
ChaetothyriaceaeHansf. ex M.E. Barr
ActinocymbeHohn. (3)
AithalodermaSyd. & P. Syd. (13)
AphanophoraRéblova & Unter. (1)
Arthrophiala (D.J. Soares, R.W. Barreto & U. Braun) W.S. Lisboa, Meir. Silva & R.W.
Barreto (1)*
BeeliaF. Stevens & R.W. Ryan (3)
CamptophoraRéblova & Unter. (2)
CeramothyriunBat. & H. Maia (36)*
CeratocarpiaRolland (2)
ChaetothyriomyceBereiraCarv., Inacio & Dianese (1)
ChaetothyriunBpeg. (45) *
CyphellophoriellaCrous & A.J. Sm. (1)
Longihyalospra D.S.Tennakoon, C.H Kuo & K.D. Hyde (2)
Nullicamyce<Crous (1)
Phaeosaccardinul®. Henn. (27)
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Stanhughesi€onstant. (1)
Treubiomyces$iohn. (7)
VonarxiaBat. (2)

CoccodiniaceadHohn. ex O.E. Erikss.
CoccodiniumA. Massal. (4)
DennisiellaBat. & Cif. (7)
= Microxiphium(Harv. ex Berk. & Desm.) Thum. (14)*
LimacinulaHo6hn. (12) *

CyphellophoraceaeRéblova & Unter.
Anthopsig=il. March., A. Fontana & Luppi Mosca (2)
CyphellophoraG.A. de Vries (26)*

EpibryaceaeS. Stenroos & Gueidan
EpibryonDdbbeler (46) *

Herpotrichiellaceae Munk
AculeataW. Dong, H. Zhang & K.D. Hyde (1)
AtrokylindriopsisY.R. Ma & X.G. Zhang (1)
BrycekendrickomycéSrous & M.J. Wingf. (1)
CaproniaSacc. (79)*
CladophialophoraBorelli (38)*
ExophialaJ.W. Carmth. (51)*
Fonsecaedegroni (8)*
Marinophialophoral.F. Li, Phook. & K.D. Hyde (1)
MelanoctonaQing Tian, Doilom & K.D. Hyde (1)
Metulocladosporiell&Crous, Schroers, J.Z. Groenew., U. Braun & K. Schub. (6)
Minimelanolocusk.F. Castafieda & Heredia {34
PhialophoraMedlar (41)*
Pleomelogramm&peg. (2)
RhinocladiellaNannf. (17)
Sorocybd-r. (3)
Thysanorearzanlou, W. Gams & Crous (14)*
UncisporaR.C. Sinclair & MorgarJones (4)*
VeronaeCif. & Montemart. (19)*

LyrommataceaeLiicking
LyrommaBat. (8)*

MicrotheliopsidaceaeO.E. Erikss.
MicrotheliopsisMiill. Arg. (4)

ParacladophialophoraceaeCrous
ParacladophialophoraCrous (2)

PyrenotrichaceaezZahlbr
PyrenothrixRiddle (2)
Neophaeococcomyc€sous & M.J. Wingf. (4) *

TrichomeriaceaeChomnunti & K.D. Hyde (sStrelitzianacea€rous & M.J. Wingf.)
ArthrocladiumPapendorf (4)
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Bradymyceslu bk a, R®bl ov§, Sel bmann & M. Kol aS2|
KnufiaL.J. Hutchison & Unter. (139)*

LithohyphaSelbmann & Isola (3)*

NeostrelitzianaCrous & M.J. Wingf. (1)

StrelitzianaArzanlou & Crous (8)

TrichomeriumSpeg. (29)*

Chaetothyrialesgeneraincertae sedis
BacillicladiumHubka, Réblova & Thureborn (2)
EuceramiaBat. & Cif. (1)*
LichenodiplisDyko & D. Hawksw. (Laeviomyce®. Hawksw.) (13)
MelaninaGrube, Muggia & de Hoog (1)*

Genera excluded from Chaetothyriales
Microcallis Syd. (10)*
YatesuleSyd. & P. Syd. (2)*

Phylogeny

The phylogenetic tree in Fig wasconstructed to verify the relationships of Eurotiomycetes in
Ascomycota. The combined ITS and LSU gene analysis ceea320 taxa with Armillaria mellea
AFTOL-ID 449 as the outgroup taxon. The best scoring RAXML tree with a likelihood value is shown
in Fig. 1.

The besfiit models of evolution obtained for the different datasets were ITS = TVM+I+G, LSU =
GTR+I+G, combied sequences = TIM2+I+G. No topological conflicts between the datasets were
detected. Three hundred and twenty tswexe included in the combined ITS and LSU sequence
analyses which comprised 1,916 characters including gaps (ITS74,1.SU= 5751916). Tle best
scoring RAXML tree with a final likelihood value eft06670.289774 was presented. The matrix had
1693 distinct alignment patterns, with 31.37% of undetermined characters or gaps. Estimated base
frequencies were as follows, A = 0.247262, C = 0.233@34 0.291391, T = 0.227413, substitution
rates AC = 1.293417, AG = 2.574842, AT = 1517180, CG = 0.928081, CT = 5.845223, GT =
1.000000, gammadistt but i on shape parameter U = 0.491701

The phylogenetic tree was obtained from both RAXML and Bayesian analyses, the
Chaetothryirales clade comprises  Trichomeriaceae, Coccodiniaceae, Chaetothyriaceae,
Herpotrichiellaceae, Cyphellophoraceae, Paracladophiataceae and Epibryaceae. The
Chaethothriaceae clade was relatively heterogeneous8@fth ML BS, 0.93 BY PPRsupport. The
Herpotrichiellaceae clade was clearly distinct from Chaetothyriaceae, Trichomeriaceae and
Coccodiniaceae. The Herpotrichiellaceaelelhadd6% ML BS, 1.00 BY PRupport in both analyses.
Species of this family are polyphyletic and divided into two groups. The other families, i.e.
Coccodiniaceae was distin@@6% ML BS and 1.00 BY PRyith one taxon;Coccodinium brtschii
CPC13861. Cyphiephoraceae was a singl82% ML BS, 0.93 BY PPsupported clade with
Paracladophialophoraceae as a sister group.

Cyphellophoraceae compris€yphellophora guyanensiBecock & G. Delgado (CBS 129342)

Cy. laciniata G.A. de Vries (CBS 190.61Anthopsis d®idei Fil. March. et al.(CBS 263.77) and
Chaetothyrialesp. (CBS 128959 CyphellophoraG.A. de Vriesresemble$hialophoraMedlar, but
differs in conidial shape, while the type specéisalophoraverrucosais a member of théarrionir
cladéin Hempotrichiellaceagde Hoog et al. 2031In the present study, Strelitzianaceae is excluded
from Chaetothyriales, and synonymized in Trichomeriaceae.

Epibryaceae comprised two strairigpibryon plagiochilae(Gonz. Frag.) Dobbeler (eype
strain, M187) ande. bryomilum (Fuckel) Dobbeler (M2), clustering with 100% ML BS, 0.90 BY PP
support. Fouryseven species are accepted in Index Fungorum (2021), but only seven have sequence
data in GenBank.
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Chaetothyriales sp. CBS 129047
Neostrelitziana acaciigena CBS 139903
Bradymyces oncorhynchi CCF 4369
Strelitziana afiicana ICMP 21760
Strelitziana australiensis CBS 124778
Lithophila guttulata CCFEE 5907
RN | C Arthrocladium caudatum CBS 457.67
Knufia cryptophialidica DAOM 216555

100/1 Chaetothyriales sp. T9
-/1x] &'-_E Chaetothyriales sp. CBS 128943
1 Trichomerium foliicola MFLUCC 10-0078
— Anthracinomyces petraeus CGMCC 3.17315

ﬂ? Arthrophiala arthrospora CPC 19480
Meniocladosporiella musae CBS 161.74

1

Trichomeriaceae

Neophaeococcomyces aloes CPC 21873
Brycekendrickomyces acaciae CBS 124104
Coccodinium bartschii CPC 13861 Coccodiniaceae
Ceramothyrium thailandicum MFLUCC 10-0008
Nullicamyces eucalypti CPC 32942
Ceramothyrium ficus MFLUCC 15-0228
Chaetothyrium agathis MFLUCC 12-0113
Cyphellophoriella pruni CPC 25120
Fumagopsis stellac CBS 145078

Aphanophora eugeniae CBS 124105
Camptophora hylomeconis CBS 113311
Vonarxia vagans CBS 123533

Ph dinula ficus MFLUCC 10-0009

woin Cladophialophora carrionii CBS 160.54
91 Phialophora verrucosa CBS 140325
Fonsecaea pedrosoi CBS 271.37
Capronia pilosella AFTOL-ID 657

= A‘}/gelanacmna tectonae MFLUCC 12-0389
/0.9

Nadsoniella nigra CBS 535.94
FAE % Phaeoannellomyces elegans CBS 12295

Aculeata aquatica MFLUCC 11-0529
N EAIrv)kl'/irlz/r'i()p.v[\' setulosa HMAS245592

Marinophialophora garethjonesii MFLUCC 16-1449

% Rhinocladiella atrovirens CBS 264.49
Veronaea botryosa CBS 254.57
Exophiala salmonis CBS 157.67
Thysanorea papuana CBS 212.96
Minimelanolocus rousselianus CBS 126086
Uncispora sinensis YMF1.03683
Cyphellophora guyanensis CBS 129342
Gyphellophora laciniata CBS 190.61
Chaetothyriales sp. CBS 128959 Cyphellophoraceae
Anthopsis deltoidea CBS 263.77
Paracladophialophora carceris CPC 27596

8203 Chaetothyriaceae

Sa[eLIAY)03aRY D)

Herpotrichiellaceae

epnRAWoLIAY0RRY )
$3)92Awonoany

0.
?(5""\\

1=

Paracladophialophoraceae

Paracladophialophora cyperacearum CPC 33046
Chaetothyriales sp. CBS 128963
Chaetothyriales sp. Trii4
Chaetothyriales sp. A933
Lichenodiplis lecanorae L

100/0.96 [ Epibryon plagiochilae M187 .
LEpibryon bryophilum M2 Epibryaceae

Figure 11 Phylogenetic tree generated from maximum likelihood aisabased on combined ITS and

LSU sequence data for species of Eurotiomycetes. Sequences were obtained from GenBank. Single gene
analyses are carried out and compared with each species, the topology of the tree and clade stability.
Armillaria melleaAFTOL-ID 449 is used as the outgroup taxon. The tree topology of the maximum
likelihood analysis is similar to the maximum parsimony analysis and the Bayesian analysis. Bootstrap
support values for maximum likelihood (ML, first set) equal to or greater than #O%van above or

below the nodes. Branches with Bayesian posterior probabilities (BPP, second set) equal to or higher than
0.90 are given above or below the nodes. The hygiiénifdicates a value lower than 70% kL. BS

or 0.90 forBY PP. Ex-type ancex-epitype strains are in bold.
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Anthracocarpon virescens M. Prieto 530
Neocatapyrenium rhizinosum AFTOL-ID 2282
Stavrothele clopima W1235
Involucropyrenium waltheri JH59126

Willeya diffractella Harris 44093

Endocarpon pusillum CG470

P~

Catapyrenium cinereum MA16301
Placidiopsis custnani MA16310
Botryolepraria lesdainii Spribille1 7964

Bagliettoa limborioides CG1750
Atla alpina SS193
Sporodictyon schaererianum AMNH LA31905
ra AA62248
L Verrucaria rupestris SS043 Verrucariaceae

Henrica

F

Trimmatothele perquisita T560
Polyblastia cupularis AFTOL-ID 2239
Agonimia tristicula Palice 5651

Norrlinia peltigericola Palice 4369
Hydropunctaria maura AMNH LA31903
Parabagliettoa dufourii CG579
Placidium michelii M. Prieto 1356
Clavascidium umbrinum AFTOL-ID 2274
Heteroplacidium imbricatum AFTOL-ID 2281
Normandina pulchella TNS Ohmura 7853
_r— Placocarpus schaereri C. Gueidan 588

Verruculopsis poeltiana AFTOL-ID 2298

Thelidium pertusatii IN1541

: Flakea papillata AFTOL-ID 1041
Dermatocarpon miniatum Sohrabi 4609
Wahlenbergiella mucosa A. Orange 16305
Pleostigma jungermannicola M174
Muellerella erratica Ertz 20485
Celerioriella dura CBS 120882
Pseudophaeomoniella oleae CBS 139191

Dolabra nepheliae CBS 122120

Moristroma japonicum BN1674
Moristroma quercinum BN1678 Phaeomoniellaceae
Neophacomoniella eucalypti CBS 139919
Paraphaeomoniella capensis CPC 15416
Xenocylindrosporium kirstenboschense CBS 125545

Aequabiliella effusa CBS 120883
Minutiella tardicola CBS 121757

Celothelium cinchonarum F 17105 £ Celotheliaceae

100/1

Granulopyrenis seawardii CBS 109025
Rhynchostoma proteae CBS 112051

100/1

Lithothelium i AA11919 Pyrenulaceae
Pyrenula nitida F 5929
Anthracothecium namm AFTOL-ID 1649

%1

Mastodi llata Schultz 16853
Cylindroconidiis aquaticus MFLUCC 11-0294

Rhopalophora clavispora CBS 637.73
Dactylosporaceae

Pseudob lesmium aquaticum MFLUCC 18-1015
Sclerococcum sphaerale Extz 17425

Figure 17 Continued

Anthopsis CBS 492.81
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Figure 17
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Castanedomyces australiensis FMR 5484
Aphanoascus mephitalis ATCC 22144
Bettsia fastidia CBS 493.91
Chrysosporium submersum CBS 101575
Chrysosporium echinulatum CBS 141178
Byssoonygena ceratinophila ATCC 64724
Amauroascus verrucosus CBS 181.70
Coccidioides immitis CBS 120936
Uncinocarpus reesii CBS 121.77
Nannizziopsis pluriseptata UTHSC 10-1045
Nannizziopsis crocodili UAMH 9666
Nannizziopsis chlamydospora 1824
Ophidiomyces ophiodiicola UAMH 11295
Paranannizziopsis australasiensis UAMH 11645
Onygena equina ATCC 22731
Ascocalvatia abveolata ATCC 22147
Gymnascella aurantiaca ATCC 22394
Sphaerosporium equinm MUCL 46080
Sporendonema casei CBS 543.75
Arachniotus ruber CBS 352.90
Arthropsis cirrhata CBS 628.83
Mallochia echinulata CBS 168.73
Gymnoascus reesii CBS 409.72
Kraurogymnocarpa trochleospora CBS 591.71
Malbranchea pulchella IFM 41308
Auxarthron californiense ATCC 15600
Epidermophyton floccosum CBS 457.65
Nannizzia incurvata CBS 174.64
Trichophyton tonsurans CBS 496.48
Paraphyton cookei CBS 228.58
Microsporum audouinii CBS 332.68
Lophophyton gallinae CBS 244.66
Guarromyces ¢ icus CBS 269.89
Pectinotrichum llanense CBS 882.71
Arthroderma curreyi CBS 353.66
Clenomyces serratus CBS 187.61
Leucothecium emdenii CBS 576.73
Shanorella spirotricha CBS 304.56
Apinisia graminicola CBS 721.68
Myriodontium keratinophilum CBS 947.73
Arachnotheca glomerata CBS 349.71
w0 Neogymnomyces virgineus DCDSL7716
&/1 Chlamyde P UAMH 9990
Renispora flavissima CBS 708.79
Pseud vascus australiensis FMR 5482
Testudomyces vernicosus CBS 500.86
4 h is bandh ‘hensis NFCCI 2185

&'

9%/
95/1,

100/
76/1

Lacazia loboi human kin
Paracoccidioides brasiliensis CBS 372.73
Emergomyces pasteurianus CBS 101426
Blastomyces dermatitidis CBS 673.68
Emmonsia crescens UAMH 3008
Histoplasma capsulatum CBS 287.54
Emmonsiellopsis terrestris UAMH 2304

Continued.

Onygenaceae

Nannizziopsidaceae

Onygenaceae

Gymnoascaceae

Onygenaceae

Arthrodermataceae

Onygenaceae

Ajellomycetaceae
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o ll r Pseudospiromastix tentaculata CBS 184.92
N Sigleria carmichaelii CBS 138264
o8 Eremascus albus CBS 975.69
- Amaurascopsis perforata FMR 388
- Polytolypa hystricis UAMH 7299
=
£
3
g
-
g
g
o
g
£
=
/1 |l. 9 Talaromyces macrosporus CBS 317.63 4
= Sagenomella diversispora CBS 35436
o Trichocoma paradoxa CBS 103.73
N~ Rasamsonia emersonii CBS 266.71
Thermoascus aurantiacus CBS 398.64
Paecilomyces divaricatus CBS 28448
o3[ Xanthothecium peruvianum CBS 112.54
ii
i
100/1 Corynelia uberata PREM 61207 5 a
100/1 Tripospora tripos PREM 61202 5 §§
Al Lagenulopsis bispora PREM 57232 ; ;;%_
Caliciopsis pinea CBS 139.64 i &
2
b
z g
:E
8 S
g &
g 8
-
3
Cirrosporium novae-zelandiae CBS 125236 Xylonomycetes

pe—— —

Figure 17 Continued.
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Peltula auriculata AFTOL-ID-892
Peltula umbilicata AFTOL-ID-891

Candelaria concolor AFTOL-ID 1706
Candelariella aurella Hermansson 10056

}a minor AFTOL-ID 355
100/1 Sl s

Roccella ficiformis AFTOL-ID 126
—— Rocellographa cretacea AFTOL-ID 93

100/1

Figure 17 Continued.
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g7 Gnomonia gnomon AFTOL-ID 952
Plagiostoma euphorbiae CBS 340.78
Melanconis marginalis AR3442
Endothia gyrosa AFTOL-ID 1223

\o~ Diaporthe eres AFTOL-ID 935
Ophiodiaporthe cyatheae YMJ 1364
Ophiocordyceps variabilis OSC 111003
Ophiocordyeeps sinensis YNO9 64
Ophiocordyceps gracilis OSC 151906
Trichoderma viride DAOM JBT1003
Cordyceps militaris OSC 93623

iae HUEFS 216632 Sordariomycetes

Sordaria fimicola AFTOL-ID 216
o Lasiosphaeria ovina SMH4605
Chaetomium globosum AFTOL-ID 217
Arthropsis truncata CBS 584.82
Diatrype disciformis AFTOL-ID 927
Xvlaria hypoxylon AFTOL-ID 51
Apiospora bambusae ICMP 6889
Lulworthia fucicola ATCC 64288

Lindra thalassiae AFTOL-ID 413

1001

Pyxidiophora arvernensis AFTOL-ID 2197
Zodiomyces vorticellarius MG003
Loramyces macrosporus AFTOL-ID 913
Mollisia cinerea AFTOL-ID 76
Vibrissea truncorum AFTOL-ID 1322
Meria laricis AFTOL-ID 907
Ascocoryne sarcoides AFTOL-ID 1834
Calycina herbarum KUS F51458
Cudoniella clavus AFTOL-ID 166
Lachnum virgineum AFTOL-ID 49 Leotiomycetes
1o/ Botrytis cinerea AFTOL-ID 59 -
Sclerotinia sclerotiorum AFTOL-ID 928

Ruustroemia firma AFTOL-ID 923
Chlorociboria inosa AFTOL-ID 151
Dermea acerina AFTOL-ID 941
Hyaloscypha hepaticola M339
Arthropsis hispanica UTHSC 10 2389
Calyptrozyma arxii CBS 354,92
b »{[{ Porebniamyces pyri AFTOL-ID 744
Phacidium lacerum AFTOL-ID 1253
Bulgaria inquinans AFTOL-ID 916
b—— Ovadendron sulphurecochraceum CBS 125.81

Laboulbeniomycetes

1

2‘: Trichoglossum hirsutum AFTOL-ID 64 G
Geoglossum nigritum AFTOL-ID 56

099) ﬂ: Lecophagus sp. AFTOL-ID 183
] Orbilia vinosa AFTOL-ID 905 Orbiliomycetes
Sphacrosporium lignatile D. Haelew. F 1614a
Secutellinia scutellata AFTOL-ID 62
Aleuria aurantia AFTOL-ID 65
Cheilymenia stercorea AFTOL-ID 148
Pyronema domesticum AFTOL-ID 949
Lasiobolidium spirale AFTOL-ID 1321
Ascodesmis sphaerospora AFTOL-ID 920
Eleutherascus lectardii AFTOL-ID 933
Sarcoscypha coccinea AFTOL-ID 50 Perizomycetes
Sarcosoma latahense AFTOL-ID 954 N
Disciotis venosa AFTOL-ID 179
Gyromitra californica AFTOL-ID 176
Rhizina undulata AFTOL-ID 918
Ascobolus crenulatus AFTOL-ID 181

%1 Plicaria leiocarpa AFTOL-ID 1345
% Peziza vesiculosa AFTOLAD 507
Marcelleina persoonii AFTOL-ID 164

Armillaria mellea AFTOL-ID 449 Outgroup

Figure 17 Continued.
Descriptions and notes on families and genera

ChaetothyriomycetidaeDoweld
ChaetothyrialesM.E. Barr
ChaetothyriaceaeHansf. ex M.E. Barr, Mycologia 71(5): 943 (1979)

Index Fungorum number: IF80584; Facesoffungi number: FoF 10323

Epiphyticor saprobicon leaves and stems of various plants in terrestrial habitats. Sexual morph:
Ascomatasuperficialimmersed to erumpent throughacking or splitting of the host tissusolitary to
gregarious, with periphysate ostioles, with or without papilfall of ascomacomposed of several
layers, outer layers of dark brown celiaper layers of hyaline to lighbrown flattened cells.
Hamatheciumacking or comprising filiform, hyaline, septate paraphysesi4i 8-spored, bitunicate,
fissitunicate, oblong, clavate to nearly cylindrical, oval, sessile or short pedicellate, with or without an
ocular chamber, foring in a basal layer, often interspersed with and covered by cellular remnants of
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interthecial tissuesiAscosporeverlapping imulti-seriate, irregularly arranged, ellipsdinl broadly
obovoid, fusiform to cylindricalhyaline or lightly pigmented, yelash to brownishaseptate oril-
transseptate, or muriform, thiwalled, with or without a gelatinous sheath or appendages, guttulate or
eguttulate. Asexual morph: coelomycetous and hyphomycetous.

Typei ChaetothyriunSpeg.

Notesi Chaetothyriaceae wastablished by Hansford (1946) wi@haetothyriunSpeg. as the
type genus (type specigs: guaraniticumSpeg.fide Spegazzini 1888)The family is characterized by
superficial ascomata produced beneath a mycelial pellicle, with or without setae andorhairdgte
asci (Batista et al. 1960, Batista & Ciferri 1962, von Arx & Mduller 1975, Hughes 1976, Pereira
Carvalho et al. 2009, Chomnunti et al. 2012, 2014, Tian et al. 2014, Zeng et al. 2016, Yang et al. 2018).
Species of Chaetothyriaceae are mostly gpgsh and resemble other sooty mould families, such as
Capnodiaceae Hohn. ex Theiss. because of their similar morphology and habitat preferences. Species in
both families are associated with insects and isolated from the same hosts (Hansford 1948, Batista
Ciferri 1962, Chomnunti et al. 2012a, b, 2014). Most of the previous work included only brief
descriptions and indistinct illustrations or simple line drawings, which not been a reliable guide to
current research (Hansford 1946, Batista & Ciferri 1968, Arx & Mduller 1975, Hughes 1976). The
placement of this family in Eurotiomycetes was clarified with high support in phylogenetic analysis
(Winka et al. 1998, Chomnunti et al. 2012a, b, 2014). However, the family is still poorly circumscribed
because: (lihe brief descriptions and some illustrations are not a reliable guide to current research; (2)
previous studies for the arrangement of genera based on subjective morphology are hard to follow (For
example, with or without setae, spore septdidmBatista & Ciferri 1962, Hughes 1976); (3) lacking
DNA sequence data. Wijayawardene et al. (2020) accepted 20 genera in Chaetothyriaceadehut only
genera have molecular data in GenBank. Therefore, it is essentigikannee the type species of each
genusof Chaetothyriaceae and provide detailed morphological information and focus on collecting
more taxa of Chaetothyriaceae to obtain molecular data towards resolving a natural classification.

ChaetothyriumSpeg., Anal. Soc. cient. argent. 26(1): 46 (1888)

Index Fungorum number: IF978; Facesoffungi numbeFE 1032445 morphological species
(Species Fungorum 2021), 2 species with molecular data.

Saprobicon leaves. Sexual morpiscomataappearing as black dots scattered on the upper
surface, developing beath a brown layer attached to the leaf surface, scattered, subglobose to circular,
cupulate on drying, brown to dark brown, ostiole or papilla not app&etatescattered, dark brown to
black at the apex, eredtVall of ascomahicker at the apex, muliayered, pseudoparenchymatous,
comprising pigmented, thiekalled cells oftextura angularis with inner layer thinner, flattened,
lightly pigmented to hyaline, thiwalled cells. Hamatheciumlacking paraphysesAsci 8-spored,
bitunicate, clavate to ellgoid, shortly pedicellate or sessifescosporesverlapping unseriate or bi
seriate, oblongllipsoid, obovoid, hyaline, septate or muriform, slightly constricted at the septa, smooth
and thickwalled, lacking a gelatinous sheath or appendages. Asergah: Undetermined.

Type species Chaetothyrium guaraniticurBpeg. [agguaranticung

Notesi Chaetothyriumis the type genusof ChaetothyriaceaeSpecies inChaetothyriumare
referred to as sooty moulds because of the similarity of appearance ang exackgnodiaceous sooty
moulds. The black mycelia reduce photosynthesis rates in the host. Some spebiastathyrium
such asC. vermisporumHansf., are fly-speck taxa (forminghyriothecia on darkly pigmented
blemishes and smudges on stems or leaf/dising or dead hosts) which can be identified by their
pellicle structures that press thieyriothecia close to the leaf (Hofmann & Piepenbring 2006).
However, other species @haetothyriumhave perithecia on the surface of host organs (Hofmann &
Piepabring 2006).MerismellaSyd. (M. concinnaSydow, type specig¢shas been reported as the
asexual morph o€haetothyrium(C. vermisporumndue to its similar fruiting body characters when
they examined the same host specimen, whilevermisporumhas setae ith a ring around the
thyriothecia(Hofmann & Piepenbring 2006). The sexual / asexual connection was accepted by Hyde et
al. (2011), Chomnunti et al. (2012a) and Wijayawardene et al. (2012). HoMevimmellahas not yet
been formallysynonymizedunderChaetothyriumPresently, 45 species are referre€Ctaetothyrium
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(Species Fungorum 2021). There is few sequence da@htmtothyriumin GenBank (July, 2021).
Winka et al. (1998) showed th&eramothyrium linnaea¢Dearn.) S. Hughes is closely related to
Chaetothyriumbased on SSU rDNA sequence analysis. Chomnunti et al. (2012a) introduced a new
speciesC. bischofiicolaChomnunti et al., and included LSU and ITS rDNA segeedata for this
genus and verified the position o€haetothyrium in Chaetothyriaceae(Chaetothyriales,
Eurotiomycetes). Liu et al. (2015) introduc€d agathidisHongsanan & K.D. Hyde and provided
further sequence data for this genus. Neverthelesseffugtildies with more taxon sampling are needed

for a better understanding Ghaetothyriumand to verify whether the genus is monophyletic (Badali et

al. 2008, Gueidan et al. 2008, Untereiner et al. 2011, Chomnunti et al. 2012a). Quan et al. (2020)
propose C. agathidis (Liu et al. 2015) as the neotype Ghaetothyrium however,Chaetothyrium
agathidisresemble€. guaraniticunmin having long setae but ascospore€ adigathidisare cylindrical

with 3i 7 septa, while inC. guaraniticumthey are oblongllipsoid with 1i 3-septa. Therefore, we
herewith proposed tdesignateC. agathidisasa representative typs ChaetothyriumOur combined

LSU and ITS sequence data demonstrate a close relationship bé€vagathidisand the sooty mould
speciesCeramothyriumficus (66% ML BS and1.00 BY PP support, Fig1). We also provide an
appropriate description and phqilate of the type specigs. guaraniticumSpeg. from an Indian
collection.

Chaetothyrium guaraniticumSpeg. [asguaranticurd, Anal. Soc. cient. arger26(1): 46 (1888)
Fig. 2

Index Fungorum number: IF569945; Facesoffungi number: FoF 10325

Saprobicon Aegle marmelasSexual morphAscomaté5i 185em high x80i 110em diam. k=
111 T 90 €m, n = 10), perithecial, solitary,
brown, lacking an ostiole or papilla, appearing as black dots scattered on the upper surface of leaves.
Setaed5100x 1.8 3.6em (x.= 78 x 2.4em, n = 10), scattered, dark brown to black at the apex, erect,
rounded at the base and wider than the apall. of ascomd. 8 32em (x.= 25em, n = 10), thicker at
the apex, multlayered, externally comprising pigmedt dark brown, thickvalled cells oftextura
angularis with inner layer thinner, composed of irregulashaped, flattened, lightly pigmented to
hyaline, thinwalled cells oftextura angularisHamatheciumacking paraphyse#\sci48 52 x 13/ 17
em (x.=48 x 15.8m, n = 10), 8pored, bitunicate, fissitunicate, clavate to ellipsoid, short pedicellate
or sessile, with an ocular chamb&scospored48 27 x 3i5em (x.= 24 x 4.22m, n = 10), overlapping
uni-seriate or beeriate, oblongllipsoid, hyaline,1i 3 septate, constricted at the septa, smooth and
thick-walled, lacking a gelatinous sheath or appendages. Asexual morph: Undetermined.

Material examined India, Uttar Pradesh, on leavesAdgle marmelogl..) Corréa (Rutaceag)
16 February 1962, Dwive®.S.(IMI1 91630).

Ecological and economic significance @haetothyriaceae

Chaetothyriaceaspecies are known as epiphytes with the appearance of sooty moulds and
mostly grow on the surface of living leaves apparently gaining nutrients from sugary extitiateare
characterized by dark mycelium adpressed to the surface of leaves and stems, but do not penetrate the
host tissues (Batista & Ciferri 1962homnunti et al. 2012a, 201&ooty moulds are treated as a plant
disease, growing on the surface af fhlant tissues, as they can block sunlight from leaf chloroplasts
and cause lower growth rates of plants and reduce yield (Nelson 2008, Laemmlen 2011).
Chaetothyrium vermisporufooks like a flyspeck fungus which is identified by the pellicle structures
that can press the perithecia close to the leaf (Hofmann & Piepenbring 2006).

Genera included in Chaetothyriaceae
ActinocymbeHohn., Sber. Akad. Wiss. Wien, Matmaturw. Kl., Abt. 1 120: 416 (1911)

Index Fungorum number: IF60, Facesoffungi numibaf 1B26 3 morphological species
(Species Fungorum 2021), molecular data unavailable.

Type species Actinocymbe separateetosgHenn.) Hohn.
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Figure 2 i Chaetothyrium guaraniticun{iMl 91630). a Envelop and collection information of
Chaetothyriunguaranitcum b Herbarium material. c Appearance of ascomata oledlves ofAegle
marmelos d Globose ascoma with black setae. e Squash mount of ascoma. f Mycelial network
attaching ascoma to the leaf surface. g Vertical sections of ascoma. h Ascomatal setheali V
sections through ascoma wall. j Immature asci. k, | Asci with ascosptae®gd in lactophenol cotton

blue Scalebars: ¢ = 500 e€m, d = 100 enil, =,59gem. 50 ¢

Epiphyticon the surface of leaves. Sexual morglyceliumbranched, septate, greyish brown,
appressed to the cuticlescomatgerithecial, solitary, scattered, superfi¢t@erumpent, subglobose to
circular, brown to dark brown, ostiolat®stiole open, periphysate&Setaescattered to clustered, dark
brown to black, erect, rounded at the base and wider than theVdpkxof ascomamulti-layered,
externally comprising pignmeed, dark brown, thickvalled cells oftextura angulariswith inner layer
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thinner, composed of irregularshaped, lightly pigmented to hyaline, thilled cells.Hamathecium
paraphysateAsci8-spored, bitunicate, fissitunicate, clavate, long pediegldraight to slightly curved.
Ascosporesverlapping multiseriate, oblongllipsoid, tapering at the ends, hyaline, usualseptate,
without constriction at the septa, smooth and teled, lacking a gelatinous sheath or appendages.
Asexual morphtUndetermined.

Notesi Actinocymbe separatgetosa(Henn.) HGhnA. congensigHenn.) Hansf. and\. indica
R.K. Verma & Kamal were added to this genus which is charactdrnzedtose ascomata, periphysate
ostioles and oblongllipsoid ascospores (Hohnel 1911, von Arx & Miller 1975, Verma & Kamal
1987). Periphyses have been illustrated as an important character to identify species in Chaetothyriaceae
(von Arx & Muller 1975).There is no culture or molecular data available in GenBank (July, 2021). We
re-examined the holotype o&. separatesetosato provide an updated morphology. Based on the
setiferous ascomata, periphysate ostioles and oleltipgoid, multiseptate ascospes, we maintain
Actinocymben Chaetothyriaceae.

Actinocymbe separateetosa(Henn.) Hohn., Sber. Akad. Wiss. Wiéviath. -naturw. Kl., Abt. 1 120:
416 (1911) Fig. 3

= Actiniopsis separatgetosaHenn., Hedwigia 47: 269 (1908)

Index Fungorum number: IF8417; Facesoffungi number: FoF 10327

Epiphyticon the surface of leaves, epiphyllous or sometimes hypophyltyeelium4i6 & m
wide, branched, septate, greyish brown, appressed to the cuticle. SexualAsoppiatad 70' 680em
diam. &= 590em, n = 10), perithecial, solitary, scattered, superficial to erumpent, subglobose to
circular, brown to dark brown, ostiolatestide open, periphysat&etael40 180 4i 6 em (X.= 168 x
5 em, n = 10), scattered to clustered, dark br
apex.Wall of ascom&6i 50 em (x.= 42em, n = 10), multlayered, externally comprising pigmted,
dark brown, thickwalled cells oftextura angulariswith inner layer thinner, composed of irregularly
shaped, flattened, lightly pigmented to hyaline,tkalled cells oftextura prismaticaHamathecium
composed of long.5 3em wide, septate, paphyses, with hyaline, guttulate celsci42i 58 x 13
1 9m &= 46 x 15em, n = 10), S8spored, bitunicate, fissitunicate, clavate to ellipsoid, long pedicellate,
straight to slightly curvedAscospore®4i 33 x 4i 7 em (x.= 28 x 6em, n = 10), overlappg mult-
seriate, oblongllipsoid, tapering at the ends, hyaline, usuallyeptate, without constrictions at the
septa, smooth and thiekalled, lacking a gelatinous sheath or appendages. Asexual morph:
Undetermined.

Material examined Brazil, AmazonasRio Jurua, on leaves, May 1905, E. UleHR&2588,
holotype).

AphanophoraRéblova & Unter., PLoS ONE 8(5): €63547, 14 (2013)

Index Fungorum number: IF803677, Facesoffungi nuntbe¥: 10328 1 species with molecular
data.

Type species Aphanophora eugerde (Crous & Alfenas) Réblova & Unter.

Epiphytic on the surface of living leaves. Sexual morph: Undetermined. Asexual morph:
Mycelium composed of branched, septate, greebisivn hyphae on PDAConidiophoreslacking,
reduced to conidiogenous celConidiogenous cells phialidic, intercalary, hyaline, with the
inconspicuous collarette, with aggregated I@mnidia subcylindrical to cylindrical, hyaline to sub
hyaline, 4 6-septate, constricted at the septa, curved, snwalted, guttulate, each segment daddoy
a secondary median septum (Crous et al. 2009, Réblova et al. 2013).

Notesi Réblovaet al. (2013) introducedphanophoraRéblova & Unterto accommodate the
type specie®\phanophora eugeniarous & Alfenas) Réblova & Unter. (Basiony@yphellophora
eugeniaeCrous & Alfenajwith evidence from phylogenetic analysis and the morphological distinction
betweenAphanophoraand CyphellophoraSpecies oAphanophorgroduce intercalary phialides and
the cylindricalelongate conidia are divided into septategments. Aphanophora resembles
Camptophoraand they cluster together with high suppdrRelflovaet al. 2013). However, the
collarettes inAphanophoraare inconspicuous, and the multiple conidiogenous loci become swollen,
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while C. hylomeconi§Crous, de Hog & H.D. Shin) Réblova & Unter. produces conspicuous phialides

and has a single conidiogenous locus. In our phylogenetic analysis based on combined LSU and ITS
sequence dat#. eugeniaeclustered withFumagopsis stella€rous & A.J. Carnegie and formed a

sister group withC. hylomeconigFig. 1). However,F. stellaeis distinctly based on its stahaped

conidia. Currently, no sexual morphs are linkedAfmhanophora Thus, the hyphomycetous genus
Aphanophoras accepted in Chaetothyriaceae primarily bageghylogenetic analysis.

Figure 31 Actinocymbe separatgetosa(S-F12588, holotype a Appearance of superficial ascomata
on the host. b, &guash mount of ascoma Globose ascoma with black setae. d Vertical section
through ascoma wall. f Verticalection of ascoma. g, i Asci with ascospores, stained in lactophenol
cotton blue reagentHrect, septate, dark brown set8eale bars: b, f = 100 pmi;& =50 pm, gj = 20

pm.

Aphanophora eugeniaéCrous & Alfenas) Réblova & Unter., PLoS ONE 8(5): e68514 (2013)

Fig. 4
= Cyphellophora eugenigérous & Alfenas, Persoonia 22: 147 (2009)
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Index Fungorum number: IF803678; Facesoffungi number: FoF 10329

Description: see Réblova et al. (2013).

Type materiali Brazil, Rio Grande do Sul, Guaiba, living Ves of Eugenia unifloraL.
(Myrtaceae), 1 April 2008, leg. A.C. Alfenas, isol. P.W. Crous (CPC 15172 = CBS 12419pekx

Figure 4 7 Aphanophora eugenia¢CBS 124105,extype, redrawn from Crous et al. 2009).
Conidiogenous cells with conidia. Schakr: 10 um.

Beelia F. Stevens & R.W. Ryan, in Stevens, Bulletin of the Bernice P. Bishop Museum, Honolulu,
Hawaii 19: 71 (1925)

Index Fungorum number: IF530, Facesoffungi numbeF 10330,3 morphological species
(Species Fungorum 2021), molecular datavailable.

Type species Beelia suttoniad-. Stevens & R.W. Ryan

Saprobicon the surface of leaves. Sexual morpkcomatasuperficial, immersed in darkened
mycelium, globose to subglobose, black, ostiolate, periphyd&t.of ascomacomprising two cié
types, externally comprising pigmented, dark brown, tineked cells, with inner layer thinner and
composed of hyaline, thiwalled cells.Hamatheciumacking paraphyse#sci 8-spored, bitunicate,
broadly ellipsoidal, obovate to saccate, pedicellatth an ocular chambeAscosporesylindrical,
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hyaline, 5septate, strongly constricted at each septum, savagtad, with a narrow mucilage sheath.
Asexual morph: Undetermined.

Notesi Beeliawas introduced by Stevens (1925) and typifiedbphilippinensisBat. & C.A.A
(Batista & Costa 1959). SubsequenByplumeriaBat. & Cavalc. was added to the genus (Batista et al.
1967). Beeliawas accommodated in Microthyriaceae based on morphologtdwens (1925) and
confirmed by Petrak (1953). Accordingtle dimidiate ascomata and long, brown ascospores, von Arx
& Miiller (1975) transferreBeeliato Myriangiaceae. Recentlf3eeliawas regarded as a genus in
Elsinoaceae (Hawksworth et al. 1995, Lumbsch & Huhndorf 2007, Kirk et al. 2008). Li et al. (2011)
and Hyde et al. (2013) suggested to tran&eeliato Chaetothyriaceae because the taxon was a
superficial biotroph on leaf surfaces, which fit the characters of ChaetothyriBeediadiffers from
other genera in this family as the ascospores are ejéds, with a deep central constriction.
Combined with important diagnostic characters of periphysate ostioles (von Arx & Miiller 1975), we
retainBeeliain Chaetothyriaceae. DNA sequence data are needed to clarify the placeBesicof

Beelia suttoni@ F. Stevens & R.W. Ryan, Bulletin of the Bernice P. Bishop Museum, Honolulu,
Hawaii 19: 71 (1925) Fig. 5

Index Fungorum number: IF200511; Facesoffungi number: FoF 10331

Saprobicon the surface of leaves 8littonia lanaiensisSexual morphAscomatal90 210 um
wide, 115133 pum high, scattered, superficial, immersed in the darkened mycelial substrate, globose to
subglobose, black, easily removed, ostiol@stiole open, periphysatéVall of ascoma25 30 pm
wide, up to 39 pm wide at the ape20 um wide at the base, comprising mlagiers, externally
comprising pigmented, dark brown, thiglalled cells oftextura globulosawith inner layer thinner,
composed of lightly pigmented to hyaline, thwalled cells otextura angularisHamatheciumacking
paraphysesAsci 70i 89 x 45/55 ym (x.= 84.3 x 51.2 ym, n = 20),-§ored, bitunicate, broadly
ellipsoidal, obovate to saccate, thisklled, with a small pointed pedicle, with an ocular chamber.
Ascospore88i 45 x 13 18 um (x.= 42.8 x 14.6 um, i 20), irregularly arranged, cylindrical, hyaline,
5-septate, slightly constricted at each septum, central septum strongly constricted and upper part wider,
smoothwalled, with a narrow mucilage sheath. Asexual morph: Undetermined.

Material examined USA, Hawaii, on leaves dbuttonia lanaiensid/lez (Myrsinaceae), 1925,
Lanai, no. 421, leg. Munro (BISH 499845, syntype).

CamptophoraRéblova & Unter., PLoS ONE 8(5): €63547, 14 (2013)

Index Fungorum number: IF803679, Facesoffungi nunthet: 10332, 2 speaewith molecular
data.

Type species Camptophora hylomeconigCrous, de Hoog & H.D. Shin) Réblova & Unter.

Saprobicon sugar exudates from insectsfoliar epiphyteson the upper surface of living
leaves.Sexual morphMyceliumsuperficial, black, compesl of dark brown, reticulateranched,
hyphae, constricted at the sepdacomatascattered, superficial, subglobose to globose, black, with
short stalk.Wall of ascomamulti-layered, inwardly hyaline ofextura prismatica dark brown
towards the outsidesomprisedtextura angularis Asci 8-spored, bitunicate, ovoid to obpyriform,
short pedicellateAscosporediseriate, fusiform, hyaline, phragmospores or muriform, with 3
transverse septa and4llongitudinal septa, constricted at the septum, with ggfularrow at the
ends (Yang et al. 2018Asexual morphMyceliumcomposed of branched, septate, greebisivn
hyphae. Conidiophoreslacking, reduced to a conidiogenous célonidiogenous cellgphialidic,
intercalary, hyaline, with inconspicuous coll&ee or sometimes proliferating percurrentonidia
sickle-shaped, light brown, usuallys&ptate, constricted at the septa, curved, widest in middle, apex
rounded, base subtruncate, with a foot cell for germination, sma@died, guttulate (Crous et. &007,
Réblova et al. 2013).

Notes i CamptophoraRéblova & Unter. was established to accommodasenptophora
hylomeconis(Crous, de Hoog & H.D. Shin) Réblova & Unter. transferred frégphellophora
(Réblova et al. 2013). The genus is characterized bjidatyantercalary, conidiogenous cells, with an
inconspicuous collarette, or sometimes proliferating percurrently, and-siggped conidia (Crous et
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al. 2007, Réblova et al. 2013). Phylogenetically,hylomeconisAphanophora eugeniagCrous &
Alfenas) Réblova & Unter. and~umagopsis stella€rous & A.J. Carnegigroup together within
Chaetothyriaceae (Réblova et al. 2013, this study, IlfigHowever,Camptophorahas conspicuous
phialides, with a single conidiogenous locus aickleshaped conidia, wle A. eugeniaehas
inconspicuous collarettes, with aggregated loci and subcylindrical to cylindooalia, and it is
apparently differentiated frofa. stellaebased on stdike conidia (Crous et al. 2007, 2018, Réblova et
al. 2013). Yang et al. (2018kported a sexual morph @&. schimaeH. Yang & K.D. Hyde
associated with sugar exudates from insects.

Figure 571 Beelia suttoniagBISH 499845, syntype a Appearance of ascomata on host leaf with
darkened mycelium. b Squash of ascoma in water. ticilesection of ascomai d Vertical section
through ascoma wall. f, g Asci with ascospores. h, i Ascospores. Scale bars: b = 108, g 860
pm, f =25 pum, h=i=10 pum.

Camptophora hylomeconigCrous, de Hoog & H.D. Shin) Réblova & Unter., PLoS EOR(5):
€63547, 14 (2013) Fig. 6
[ yghellophora hylomeconrous, de Hoog & H.D. Shin, Stud. Mycol. 58: 200 (2007)
Index Fungorum number: IF803680; Facesoffungi number: FoF 10333
Descriptioni see Crous et al. (2007), Réblova et al. (2013) and Yang et al. (2018)
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Type materiail Korea, Yangpyeong, on leaves Bfylomecon verlancaxim. (Papaveraceae),
4 June 2003, H.D. Shin (CBS 113311-tgpe).
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Figure 6 1 Camptophora hylomecon{sedrawn from Crous et al. 2007,-xe). a Phialides with

conidia. b Anastomosing conidia. ¢ Phialittici that can proliferate percurrently above the collarette.
d Conidia. Scale bat0 pm.

CeramothyriumBat. & H. Maia, Publicacdes Inst. Micol. Recife 231 5 (1956)

Index Fungorum number: IF880, 36 morphological species (Species Fungorum 20p&¥idd s
with molecular data.

Type species Ceramothyrium paiveaBat. & H. Maia

Epiphytic on leaves.Mycelium superficial, elongate, brownish, septate, with dark mycelium
without penetrating host tissues. Sexual moAdtomatasuperficial, solitary, scadted, pale brown,
globose to subglobos®Vvall of ascomacomposed of muliayers, externally comprising pigmented,
dark brown, thickwalled cells, with inner layer thinner composed of hyaline,-wailled cells.
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Hamatheciumlacking paraphysesAsci 8-sporal, bitunicate, broadly obovoid, short pedicellate,
apically rounded, with an ocular chambAscosporesverlapping, irregularly triseriate, oblong to
ellipsoid, hyaline, muriform, slightly constricted at the septa, smeatled, with a mucilaginous
sheali. Asexual morph: Undetermined.

Notesi Ceramothyriumspecies have similar characters and ecological habitats to other sooty
mould genera in Capnodiaceae (Chomnunti et al. 2012b, 20&gmothyriumis characterized by
ascomata covered by a subiculum,hwat circumferential space around the maturing ascomata and at
times with olivaceous to fuscous hyphae (Batista & Maia 1956, Hughes 1976, Chomnunti et al. 2012).
CeramothyriumresemblesPhaeosaccardinuldut ascospores deramothyriumare not muriform.

Most species were introduced based solely on morphological data. Winka et al. (1998) placed
Ceramothyriumin Chaetothyriaceae with molecular data and this classification was confirmed by
subsequent studies (Lutzoni et al. 2004, Miadlikowska & Lutzoni 20Gh Beal. 2004, Chomnunti et

al. 2012a, b, 2014, Yang et al. 2014, Hongsanan et al. 2015, Zeng et al. 2016). Although there is a large
number of species ifCeramothyriumwith molecular data showin@eramothyriumclusters in
Chaetothyriaceae (Chaetothyrilethere is no molecular data for the type specigsaiveaeHence,

based on morphological comparison of collectio@efamothyriumand phylogenetic analysis (Fit),
Ceramothyriums maintainedn Chaetothyriaceae.

CeratocarpiaRolland, Bull. Socmycol. Fr. 12(1): 2 (1896)

Index Fungorum number: IF884, Facesoffungi number: FoF 10334, 2 morphological species
(Species Fungorum 2021), molecular data unavailable.

Saprobicon branches or twigs in terrestrial habitats. Sexual mémptomatadense, gregeus,
subimmersed to erumpent, globose to subglob@stioleinconspicuousWall of ascomaomprising
two cell types, externally comprising pigmented, dark brown, tviled cells and inner layer thinner,
composed of lightly pigmented to hyaline, thwalled cellsHamatheciuntcomposed of filiform, long,
septate pseudoparaphysessci 8-spored, bitunicate, fissitunicate, clavate to broadly clavate,
pedicellate.Ascosporesrregularly arranged, ellipsoid to fusiform, dictyosporous, constricted at the
central septum, light brown to brown, with a long germ tlike protuberance at each end, smooth and
thick-walled, lacking a gelatinous sheath or appendages. Asexual morph: Undetermined.

Type species Ceratocarpia cactoruniRolland

Notesi Ceratocarpiais characterized by dark mycelium adpressed to the host cuticle, ascomata
forming beneath an external hyphal mat, lack of setae, bitunicate or fissitunicate asci, and muriform,
light brown ascospores (Rolland 1896). The genus was placed in Dothideomycetesingertae
sedisby Lumbsch & Huhndorf (2010 eratocarpiais similar toChaetothyriunas both have similar
glabrous ascomata, muriform ascospores and evanescent pseudoparaphys€gratbdarpiahas
light brown to brownmuriform ascosporesith long germ tubdike protuberance at each erahd
Chaetothyriumhas hyaline, septate or muriform ascospores. Tian et al. (2014) suggested to
accommodateCeratocarpia in Chaetothyriaceae. We agree with Tian et al. (2014) and retain
Ceratocarpiawithin Chaetotlgriaceaébased on morphology.

Ceratocarpia cactoruniRolland, Bull. Soc. mycol. Fr. 12(1): 2 (1896) Fig. 7

Index Fungorum number: IF217302; Facesoffungi number: FoF 10335

Saprobicon branches oErica sp. in terrestrial habitats. Sexual morglsomata 100 235 x
110'190em (x.= 169 x 128&m, n= 10), dense, gregarious, submersed in the thallus of the dark
brown or black subiculum, not easily removed, globose to subglobsseleinconspicuousWall of
ascomaZi 35em (x.= 31em, n=10) wide comprising two layers, externally comprising pigmented,
dark brown, thickwalled cells oftextura globulosawith inner layer thinner, composed of lightly
pigmented to hyaline, thiwalled cells oftextura angularisHamatheciunil.3 2 em in width .= 1.5
€ m, =1@), composed of filiform, long, septate pseudoparaphyses, asci embedded in mucilage matrix.
Asci30i65x 12132em (x.= 41x 18sm, n=10), 8spored, bitunicate, fissitunicate, clavate to broadly
clavate, pedicellate, lacking a distinct ocidbamberAscospore®0i 32 x 8i 11em (X.= 27 x 10em,
n = 10), biseriate or multseriate, irregularly arranged, ellipsoid to fusiform, dictyosporous, constricted
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at the central septum, | ight b Hikeypratubérames btreachwn ,
end, smooth and thiekalled, lacking a gelatinous sheath or appendages. Asexual morph:
Undetermined.

Material examined France, La Molle: Var, in the brancheskoica sp. (Ericaceae), April 1911,
G. Arnaud (S F46332).

Figure 7 1 Ceratocapia cactorum (S! F46332. a, b Envelop and collection information of
Ceratocarpia cactorumc Herbarium material. d, e Appearance of ascomata dordmehes oErica

sp. f Vertical section of ascoma. g Vertical section through ascoma wall. h Verttiahsérough

ostiole. i, j, I, m Asci with ascospores. k, n Asci and ascospores, stained in lactophenol cotton blue
reagent. o Hamathecium, stained in lactophenol cotton blue reagedtsqospores. s Ascospores,
stained in lactophenol cotton blue reag&eale barsd, e = 100 pm, f = 50 um,, ¢p=20 pm, in= 10

pm, d's =5 pm.

Chaetothyriomyce®ereiraCarv., Inacio & Dianese, Mycotaxon 107: 484 (2009)

Index Fungorum number: IF512105, Facesoffungi number: FoF 10336, 1 species (Species
Fungorum 2021)nolecular data unavailable.

1184

!



Type species Chaetothyriomyces brasiliensRereiraCarv.

Epiphytic on living leaves in terrestrial habitats. Colonies effuse, superficial. Mycelium
superficial, branches, septate, brown to dark brown. Sexual mAgmlwmatadense, gregarious,
superficial, globose to subglobose, brown to dark brown, snvegthd. Ostiole lacking. Wall of
ascomacomprising two cell types, externally comprising pigmented, dark brown;whatikd cells of
textura globulosand inner layer thirer, composed of lightly pigmented to hyaline, tvalled cells of
textura angularis Hamatheciumacking paraphyse#\sci 16-spored, bitunicate, fissitunicate, broadly
clavate, pedicellatédscosporesregularly arranged, ellipsoid to fusiform, hyalirieseptate, smooth
walled, lacking a gelatinous sheath or appendages. Asexual morph: Undetermined{Beraih® et
al. 2009).

Notesi The monotypic genu€haetothyriomycesvas introduced byPereiraCarvalho et al.
(2009) with C. brasiliensis PereiraCan. et al. asthe type species and accommodated in
Chaetothyriaceae. Species Ghaetothyriomycesare characterized by superficial ascoma with
mycelium containing septate hyphae covering, broadly clavatgydréd asci and ellipsoid to fusiform
ascosporesNo asexual morph is linked to this genBeieiraCarvalho et al. 2009With the unique
16-spored asci, wmaintain this genus in Chaetothyriaceae pending fresh collection and DNA sequence
data.

Chaetothyriomyces brasiliensRereiraCarv., Inacio & Diaese, Mycotaxon 107: 484 (2009)
Fig. 8
Index Fungorum number: IF512643; Facesoffungi number: FoF 10337
Description: se@ereiraCarvalho et al. (2009)
Type material Brazil, Mato Grosso do Sul, Campo Grande, Reserva Ecoldgica da Embrapa at
Depate Empaeron living leaves ofQualea grandifloraMart. (Vochysiaceae), 16 April 1996, M.

Sanchez 1892 (UB Col. Micol. 12116, holotype).

a — b —

Figure 87 Chaetothyriomyces brasiliengslB Col. Micol. 12116 holotype, redrawn from Pereira
Carvalho et al. 20093 Braadly clavate, 1&pored asci. b Ellipsoid to fusiforms;séptate ascospores.
Scale bars: 10 &m.

CyphellophoriellaCrous & A.J. Sm., Sydowia 67: 95 (2015)

Index Fungorum number: 1IF812524, Facesoffungi number: FoF 10338, 1 species with molecular
data.

Typespecies Cyphellophoriella pruniCrous & A.J. Sm.

Epiphytic on healthy living leaves. Sexual morph: Undetermined. Asexual mbfpbelium
composed of branched, septate, pale brown hy@w@ediophoreseduced to conidiogenous cells on
hyphae Conidiogenas cellsphialidic, in a floweflike arrangement, intercalary, brown, inconspicuous
collarette, forming an outer telite collarette surrounding the conidiogenous cells, brown, verruculose.
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Conidiasolitary, fusiform to filiform, hyaline to pale brown,reed, obtuse at the apex, truncate at the
base, smootiwvalled (Crous et al. 2015b).

Notes T The monotypic genusCyphellophoriella was introduced to accommodate a
cyphellophordike speciesand placed in Chaetothyriaceag Crous et al. (2015b)t is charaterized
by phialides formed directly on hyphae, pdited conidiogenous cells and curved conidia (Crous et al.
2015b). The key distinction betwe@yphellophoriellaand other genera is its flowike arrangement
of conidiogenous cells on a mother cBlhsed on the differences in ITS seque@ghellophoriella
was clarified as a new genus (Crous et al. 2015b). In our phylogenetic analyses combined LSU and ITS
(Fig. 1), Cyphellophoriellais not congeneric t&€yphellophora(Cyphellophoraceae), but resides
Chaetothyriaceawiith a distinct clade affinity t@Ceramothyrium Chaetothyriumand Nullicamyces
Thus,Cyphellophoriellais accepted as a distinct genus in Chaetothyriaceae.

Cyphellophoriella pruniCrous & A.J. Sm., Sydowia 67: 96 (2015) Fig. 9
IndexFungorum number: IF812525; Facesoffungi number: FoF 10339
Descriptioni see Crous et al. (2015b)
Type materiali USA, California, Berkeley, on an apparently healthy leafPafinus sp.
(Rosaceae), 26 March 2014, A. J. Smith (CBS 14000type.

(

Figure 97 Cyphellophoriella pruni(CBS 140001, exype, redrawn from Crous et al. 2015b).
a Flowerlike conidiogenous cells. b Subcylindrical to ampulliform conidiogenous cells with conidia.
¢ Conidia.Scale bars: 16 m.

C

LongihyalosporaD.S. Tennakoon, C.H. Kuo & K.D. Hyde, MycoKeys 61 (2019)

Index Fungorum number: IF556715, Facesoffungi number: FoF 06136, 2 species with molecular
data.

Type specie$ Longihyalospora ampelD.S. Tennakoon, C.H Kuo & K.D. Hyde, Mycoie
61: 100 (2019)

Description: see Tennakoon et al. (2019)

Notesi Longihyalosporawas introduced by Tennakoon et al. (2019) vatrampeli(the type
species) and a new combinationvermisporunf{Hansf.) Tennakoon, C.H. Kuo & K.D. Hyde. Species
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of Longihyalosporaare characterized by a dark mycelium covering the upper leaf surface, an elongate
mycelial pellicle, a ring of setae around the pellicle, broadly obovoid, short pedicellate asci and hyaline,
elongate fusiform andi81-septate ascospores, with anttmucilaginous sheath. Phylogenetically,
Longihyalospora formed a single sublade with strong support (Tennakoon et al. 2019).
LongihyalosporaresembleChaetothyriumbut the two genera can be distinguished by morphology,
such as the colour of hypha&esand shape of asci and ascospores (Spegazzini 1888, Hansford 1946,
Tennakoon et al. 2019).

NullicamycesCrous, Persoonia 40: 361 (2018)

Index Fungorum number: IF825417, 1 species with molecular data.

Type species Nullicamyces eucalyptCrous, Persoda 40: 361 (2018)

Descriptioni see Crous et al. (2018)

Notesi The key distinction betweeNullicamycesand other genera is thBlullicamyceshas
dimorphic morphology, forming matsushimdié& (conidia ellipsoid, aseptate, forming acropetal
chains of corlia, appearing steshaped with radiating arms) and pseudocercodj@r@Conidia long
flexuous, obclavate, multiseptate, frequently giving rise to secondary) asexual morphs in culture. Based
on the differences ITS sequence dat&lullicamyceswas confmed as a new genus (Crous et al.
2018).Nullicamyceshows a sister relationship witeramothyriunin Chaetothyriaceae (Fid).

Phaeosaccardinulddenn., Hedwigia 44: 67 (1905)

Index Fungorum number: IF3943, Facesoffungi number: FoF 04392, 27 morphlogmpcies
(Species Fungorum 2021), 4 species with molecular data.

Epiphytic on the surface of leaves forming a seldtg coating.Mycelium superficial, black,
composed of dark brown to black, reticulate to branched, septate hyphae. SexualAscopita
superficial, scattered, globose to subglobose, cupulate when dry, dark brown to black, with or without
setae, thickvalled cells at the outside, ostiolate or ostiole inconspicMuakl.of ascomanulti-layered,
composed of brown, thielalled cells outsle, becoming light brown and flattened in the inner region.
Hamatheciuntacking paraphyses, or paraphykgaline, aseptatésci4i 8-spored, bitunicate, oblong
ellipsoid, clavate, subglobose to oval, sessile or short pedicellate, early evanescegtataddnlar
chamber when maturdscospore®verlapping 24-seriate, hyaline, olivaceoggeen at the septa of
mature ascospores, oblealljpsoid, muriform, constricted at the septa, with a mucilaginous sheath.
Asexual morph: Undetermined.

Typespecies Phaeosaccardinula diospyricoldenn.

Notesi Phaeosaccardinulés characterized by itsuperficialascomata, formed beneath a layer
that attaches the ascomata to the host surface and muriform ascospores. Sphamssatcardinula
were later transferredo Limacinula and Treubiomyces(Reynolds 1971, 1983)In our study
Phaeosaccardinula ficuMFLUCC 100009) clustered in Chaetothyriaceae without support. Hence,
based on morphological comparison of otRéaeosaccardinulapecies and phylogenetic analysis
(Fig. 1), the genuss retained in Chaetothyriaceae pending new sequence data.

Phaeosaccardinula diospyricoldenn., Hedwigia 44: 67 (1905) Fig. 10

Index Fungorum number: IF156465; Facesoffungi number: FoF 10340

Epiphyticon the upper surface of livingaves ofDiospyrossp. forming a sootlike coating.
Mycelium3i 6 em wide k.= 5.2em, n = 20), superficial, black, composed of dark brown to black,
reticulate to branched, septate hyphae. Sexual mésggumatal65 235 x 125 190em (x.= 197 x
162 &mMmQg), superficial, scattered, globose to subglobose, cupulate when dry, dark brown to black,
lacking setae, thickvalled, ostiole inconspicuoudVall of ascoma20i3 5 e m wi-ldyered, mu | t
externally comprising pigmented, dark brown, threklled cellsof textura globulosawith inner layer
thinner, composed of lightly pigmented to hyaline, thalled cells of textura prismatica
Hamatheciumacking paraphyse#sci 42158 x 28136 em (0= 52 x 32em, n = 10),6i 8-spored,
bitunicate, oblongellipsoid, chvate when young, subglobose to oval when mature, sessile or short
pedicellate, early evanescent, lacking an ocular chamber when maitmepore$5 62 x 61 9 em (0
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= 58 1 8 &m, n 14seriat@ hyalioey @ivateaup gréen gt th@ septa aitine
ascospores, oblorglipsoid, muriform, with 79 transverse septa and 53 longitudinal septa,
constricted at the septa, with a mucilaginous sheath. Asexual morph: Undetermined

Material examined Peru, Rio Amazonas, Tarapoto, on leave®iokpyrossp. (Ebenaceae),
September 1902, E. Ule 6471KFS8582, isotype).

Figure 107 Phaeosaccardinula diospyrico(&F9582, isotype a Appearance of superficial ascomata

on the host surface. b Sguash mount of ascond.f Vertical sections of ascomaVertical section

through ascoma wall. g Asci with ascospores, stained in lactophenol cotton blue réadesti. ith
ascospores. k Ascospores. | Ascospores, stained in lactophenol cotton blue reagent. Scale bars: b, c, g -
50 pum, d, f =100 pm, e,ilh=20 pm, k, | =10 pm.

Phaeosaccardinula mallot{Rehm) Theiss., in Theissen & Sydow, Annls mycol. 15(6): 481 (1918)
[1917] Fig. 11

[ Limacinulamalloti Rehm, Philipp. J. Sci., C, Bot. 8(5): 395 (1913)

For synonyms see Species Fungorum

Index Fungorum number: IF156268; Facesoffungi number: FoF 10341

Epiphyticon the upper surface of living leaves Méllotus philippensisforming a soogt-like
coating.Mycelium4i 6 em wide k= 5.3em, n = 20), superficial, black, composed of dark brown to
black, reticulate to branched, septate hypBasual morphAscomatdl 35 250 em diam &= 220em,
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n = 10), superficial, scattered, globose to subage, cupulate when dry, dark brown to black, lacking
setae, thickvalled, ostiolateOstiolein the center, periphysate or apapillaéall of ascom&5/4 2 & m
wide, multHlayered, externally comprising pigmented, dark brown, thiaked cells oftextura
globulosa with inner layer thinner, composed of lightly pigmented to hyaline;waifed cells of
textura prismaticaHamatheciumacking paraphyse#sci80i 110x 18i32em (o= 103 x 28m, n =
10), 8spored, bitunicate, oblorglipsoid, broadlyclavae, subglobose to oval when young, short
pedicellate, early evanescent, lacking an ocular chamber when raitmspored 8/ 24 x 6i 9 em (0
= 20 1 8 &m, n i4-serat@,) hyalin® vlieacdogsgep at thg se@ta of mature
ascospores, oblorgipsoid, muriform, with 47 transverse septa and 64 longitudinal septa,
constricted at the septa, rounded at both ends, with a mucilaginous sheath. Asexual morph:
Undetermined.

Material examined Philippines, Los Barfios, on leavesMéllotus philippens (Lam.) Mll.
Arg. (Euphorbiaceae), March 1913, C. F. Baker (PC0084486, holotype).

Figure 117 Phaeosaccardinula mallofPC0084486, holotypea Herbarium material, with superficial
ascomata on the host. bSquash mounts of ascomataf Verticalsection through peridium. e Vertical
sections of ascoma. g Vertical section through ostidle Asci with ascospored.d Ascospores. Scale
bars: b =200 um, c, e =100 um, d, f, §j, i o = 20 pm, k = 50 pm.
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TreubiomycedHohn., Sber. Akad. Wiss. Wien,dth-naturw. Kl., Abt. 1 118: 1180 (1909)

Index Fungorum number: IF5532, Facesoffungi number: FoF 10342, 7 morphological species
(Species Fungorum 2021), molecular data unavailable.

Epiphytic on leaves of various plants in terrestrial habitély.celium syerficial, black,
composed of thin, branched to reticulate, membranous, hyaline, septate hyphae. Sexual morph:
Ascostromatasolitary to gregarious, globodlattened, setose, with periphysate ostiolll of
ascomacomposed of several layers of hyalireelight brown flattened cells diextura globulosa
Hamatheciumlacking paraphysesAsci 8-spored, bitunicate, fissitunicate, clavate, sessile, with a
conspicuous refractive ring, thickened at the apsgosporesverlapping multiseriate, cylindrical to
oblong, hyaline, muriform, with or without a gelatinous sheath. Asexual morph: Undete(Bitisth
& Ciferri 1962, Pohlad et al. 1989).

Typel Treubiomyces pulcherrimi$shn.

Notes T Treubiomycesis characterized bygloboseflattened, setose, periphysatestiole,
bitunicate clavate asci and cylindrical to oblong, muriform ascospores (Batista & Ciferri 1962, Pohlad
& Reynol 1974).Treubiomycedhas been recognized as a genus in Capnodiatéaesgen 1913,
Theissen & Sydow 1917, Petrak 1929, Arnaud 1938sdfr1935, Eriksson 198Reynolds 1983).
Treubiomyces pulcherrithnugsemblesChaetothyriumn having superficial mycelia appressed to the
host surface with globose ascomata developing beneath a mycelial shield, periphysate ostioles, and
bitunicate ascibut differs in its muriform ascosporé&us,Fisher (1939), Hansford (1946), Batista &
Ciferri (1957, 1962), Luttrell (1973yon Arx & Mdller (1975), Hughes (1976) and Barr (1979)
assignedrreubiomyces$o Chaetothyriacedeased on morphology. Herein, &eceptTreubiomyce
Chaetothyriaceapending epitypificationTreubiomycess unique in this family in having muriform
ascospores and setose ascomata.

Treubiomyces pulcherrimugi6hn., Sber. Akad. Wiss. WieMath. -naturw. Kl., Abt. 1 118: 1181
(1909) Fig. 12
Index Fungorum number: IF149202; Facesoffungi number: FoF 10343
Type material Indonesia, Java, dficussp. (Moraceae) (holotype).

Vonarxia Bat., Publicacdes Inst. Micol. Recife 283: 5 (1960)

Index Fungorum number: IF10422, Facesoffungi numbeir 10344; 2 morphological species
(Species Fungorum 2021), 1 species with molecular data.
Epiphytic on leaves of various plants in terrestrial habitats. Sexual morph: Undetermined. Asexual
morph:Myceliumimmersed to superficial, composed of brancheagtioulate, hyaline, pale to medium
brown, septate hyphaeéConidiomata pycnidial, superficial, globose, setose, membran@etae
irregularly scattered, simple, subulate with a bulbous base, dark brown, smooth to slightty rough
walled. Conidiogenous cellaggregated, doliiform to ellipsoid, hyaline or pale brown, from the upper
cell of conidioma, sympodial proliferationConidia filiform, hyaline, aseptate or -deptate,
subcylindrical to clavate to doliiform at the base and upper three arms subcylirmdogihdrical, 3
10-septate (Batista et al. 1960, Crous et al. 2009).

Type species Vonarxia anacardiiBat. & J.L. Bezerra

Notesi Vonarxiais characterized bpycnidial conidiomata, with subulate setae, doliiform to
ellipsoid conidiogenous cells, sympadiproliferation, and filiform conidia with subcylindrical to
doliiform base and upper three arms subcylindrical to cylindrical, setiate. Nag Raj (1977)
commented that these fruiting bodies may be a sexual morph which he regdfdedl@asHowever,
Kazuliawas subsequently synonymized undenarxia(Aa van der & van Oorschot 1985, Aa van der
& von Arx 1986).Vonarxiaresembles-umagopsigWu & Sutton 1995), howeveEumagopsishas
starlike conidia, while conidia itvonarxiahave three upper arntsat are subcylindrical to cylindrical,
and multiseptate. Besides, setae\@narxiaare septate and have a simple, bulbous base. Based on
combined LSU and ITS sequence analygisyagandormed a single lineage as a distinct genus in
Chaetothyriaceae wit79% ML BS and 0.9 BY PP support (Flg.

1190



C

Qo

0|0
00

Q|

Figure 127 Treubiomyces pulcherrimgedrawn fromH6hnel 1909, holotypea Top view ofascoma
with setae b Seta with superficial mycelium on the hostVertical section through ascoma wall

d Asci. e Asospores. Scale bars: d =20, e = 10 pm.

Vonarxia anacardiiBat. & J.L. Bezerra, in Batista, Bezerra, Maia & Silva, Publicacdes Inst. Micol.
Recife 283: 7 (1960) Fig. 13
Index Fungorum number: IF340977; Facesoffungi number: FoF 10345
Desciptioni see Batista et al. (1960), Crous et al. (2009)
Type materiali On leaves ofAnacardium occidentalé. (Anacardiaceae), Hughes (18881,

IMUR, holotype).

CoccodiniaceadH6hn. ex O.E. Erikss., Op. bot. Soc. bot. Lund 60: 42 (1981)

Index Fungorum nutrer: IF80615, Facesoffungi number: FiI852 23 known species

Saprobi¢ epiphyticor biotrophic on the branches, stems, leaves as sooty moulds and mostly
adpressed to the surface of host gaining nutrients from sugary ex®idtesilumwell-developed,
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superficial, loose, comprising effuse, branched, dark brown to blackish brown, septate hyphae. Sexual
morph: Ascomatasuperficial, embedded in subiculum or sometimes sessile on subiculum developing
on the surface of the host, solitary to gregarious, glaioosgbglobose, cupulate when dry, uniloculate,
brown to blackish brown, with periphysate ostioles, with or without papillate, covering individual
hyphae, with or without seta@/all of ascoma&omposed of several layers with outer layers dark brown
cells o inner layers hyaline to light brown flattened cefflmatheciuncomprising filiform, hyaline,
septate pseudoparaphyses or lackisgi8-spored, bitunicate, fissitunicate, saccate, broadly clavate to
oval, sessile or short pedicellate, lacking an aott@mber, forming in a basal layer of ascoma wall.
Ascosporesverlapping 13-seriate, irregularly arranged, ellipsealbroadly clavate, fusiforniyaline
to lightly pigmented, yellowish to brownish at maturiBi,4-transseptate, or muriform, slightly
constricted at the septa, thwalled, without a gelatinous sheath or appendages, eguttulate. Asexual
morph: hyphomycetous (Hughes 1976, Barr 1987, Winka et al. 1998, Crous et al. 2007).

Typei CoccodiniumA. Massal.

C

Figure 131 Vonarxia anaardii (1888L, IMUR, holotype Batista et al. 1960 Conidioma with a seta
b Vertical section through peridiumGonidiogenous cells and filiform conidi@cale bars: b = 20m,
¢ =10 pm.
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Notesi The members of Coccodiniaceae sooty moulds. The speciesGdcmdiniaceae are
adpressed to the surface of leaves, branches, stems, twigs, even whole plants. They obtain nutrients anc
water from sugary exudates secreted byfeaging insects. The family was introduced by Eriksson
(1981), comprisingCoccodiniumA. Massl. (type genus)PennisiellaBat. & Cif. andLimacinula
Hohn. Kirk et al. (2008) added the asexual gemashyopeltisBat. & A.F. Vital andMicroxiphium
(Harv. ex Berk. & Desm.) Thum. to Coccodiniace@be family comprises taxa that grow on dark
superfcial subicula on honeydew on plants (Eriksson 1981), have limacinuloid ascomata (a collabent
ascomata on living hosts, producing on a subiculum composed of a very loose arrangement of hyaline
hyphae which are individually connected as a component of wes fgortion of the fruit body wall,
Reynolds 1971), with the hamathecium of pseudoparaphyseghes (1976) found phialidic
conidiogenous cells formed in rosettes on the ascospores, and subsequently, Barr (1987) found a
Microxiphiumasexual statéVlicroxiphiumwas placed in Capnodiaceae based on phylogenetic analyses
(Schoch et al. 2006, Crous et al. 2007, Hyde et al. 2013, Liu et al. ROarOxiphiumis polyphyletic
and the type species has already been linkddetmisiellain Coccodiniaceae (Schoch at 2006,

Crous et al. 2007, Ruibal et al. 2009). Winka et al. (1998) found that the asexual state shares similar
characters witilCapnodendrorspecies (Antennulariellaceae). Crous et al. (2007) found that colonies of

C. bartschiion MEA are slowgrowing and produce the asexual state. Hyde et al. (2013) suggested
further collections and sequence data are needed to sort out the confusion surrounding these taxa. In oul
study, we found the asexual morph around the ascomata, characterized by brown hypluboegéh gl
cells, phialidic, globoid to oblong, subhyaline to pale brown conidiogenous cells, i@itcohidia
produced from phialides, and fuseatlipsoidal to clavate, i®-septate, brown conidia. Liu & Hall

(2004) assigned Coccodiniaceae to Chaetothyriates®edo on RPB2 protein sequences analysis.
Subsequently, Crous et al. (2007) indicated that the type spe€esaddiniumC. bartschiiclustered

with 100% bootstrap support in Herpotrichiellaceae (Chaetothyriales). The phylogenetic analysis based
on a combined LSU and ITS dataset showed that Coccodiniaceae forms a distinct clade with affinity to
Herpotrichiellaceae and is accommodated in Chaetothyriales with 92% ML BS and 1.00 BY PP support
(Fig. 1). Coccodiniaceais however,poorly studied phylogenetidgl Sequence data fromennisiella
andLimacinulaare required to resolve the generic relationships.

CoccodiniumA. Massal., Atti Inst. Veneto Sci. lett., ed Arti, Sér. 3 5: 336 (1860) F186D)]

Index Fungorum number: 1IF1140, 4 morphological speciesc{&p Fungorum 2021), 1 species
with molecular data.

Type species Coccodinium bartschiA. Massal.

Notesi Coccodiniumwas introduced by Massalongo (1860) and is typifiedCbypartschiiA.
Massal. This is a sooty mould genus, occurring with other faagalon the surface of plants, obtaining
water and nutrition from the honelew of sagfeeding insects (Eriksson 1981, Lumbsch & Huhndorf
2010, Hyde et al. 2013, Chomnunti et al. 2014). This genus is characterized by a dark brown collabent
ascomata formm on weltdeveloped subiculum attached to the host surface, periphysate ostioles,
filiform, hyaline, septate pseudoparaphyd®tnicate asci anchuriform ascospores (Reynolds 1971,
Eriksson 1981, Barr 1987, Hyde et al. 2018)pccodiniumresemblesNaetracymbe and was
synonymized undeNaetrocymben Arthopyreniaceae (Pleosporalesn Hohnel 1918a, b). In both
genera, ascomata are superficial and frequently collabent on-dewelbped dark subiculum (von
Hohnel 1918a, b). Batista & Ciferri (1957) tragseédCoccodinium bartschiio Cucurbitaria because
they considered the moisture or physical conditions caused the dry, collapsed ascomata to become the
full sphaericaiglobose ascomata, which fRucurbitaria rather thanNaetrocymbe Both genera are
similar in having muriform ascospores in bitunicate asci, Naetrocymbeis different from
Coccodiniumby clustered ascomata on a basal hypostroma beneath the host periderm and cylindrical
asci with a unseriate arrangement of spores (Hyde et al. 2013)s4nk (1981) compared the type
species of Coccodinium and excluded it fromNaetrocymbge establishing the new family
Coccodiniaceae.

The possible asexual morph @bccodiniumis hyphomycetous. Winka et al. (1998) found that
the asexual morph resbled aCaprodendronspecies (Antennulariellaceae). DNA was extracted from
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the culture and herbarium material@dccodinium bartschUME30232). The phylogeny showed that

C. bartschiican beaccommodated in Dothideales. Crous et al. (2007) obtained the asexuafnomorph

a pure culture of sexuabtrain ofC. bartschii The parsimony analysis of the LSU region showed
bartschii clustered with 100% bootstrap support with Herpotrichiellaceae (Chaetothyriales)- We re
examined the herbarium specimen (ex herb IMI 38Ut setae were not observed, maybe they had
fallen off as a result of long storage. However, we found the asexual morph around the ascomata which
is consistent with the description of Crous et al. (2007). In our study, phylogenetic analysis based on th
combined LSU and ITS dataset show€d bartschii (CPC 13861)can be accommodatd in
Chaetothyriales with 92 % ML BS and 1.00 BY PP support (Fig

Coccodinium bartschiiA. Massal., Atti Inst. Veneto Sci. lett., ed Arti, Sér. 3 5: 336 (1860) F1859)
Fig. 14

Index Fungorum number: IF153614; Facesoffungi nuniudf: 10353

Epiphytic or biotrophic on the branches dDuercus macrocarpas sooty molds and mostly
adpressed to the surface of branches gaining nutrients from sugary exudatefeeflisgpirsects.
Subiculumwell-developed, superficial, loose, comprising effuse, branched, blackish brown, septate
hyphae. Sexual morpAscomate220' 350em high x120'300em diam. &= 305 x 24%&m, n = 10),
superficial, sessile on subiculum developing on théaserof the branch, perithecial, scattered to
aggregated, globose to subglobose, circular when mature, cupulate when dry, uniloculate, brown to dark
brown, with periphysate ostioles, with or without papillate, thiekled, setose at time®Vall of
ascomal8 32 em (x.= 25 em, n = 10), thicker at the apex and base, Amjtred, externally
comprising pigmented, dark brown, thiakalled cells oftextura angularis with inner layer thinner,
composed of irregularighaped, flattened, lightly pigmented to fyal thinwalled cells oftextura
prismatica Hamatheciumacking paraphyses, with numerous periphyses near the o880ld8i 52 x
13(17em (x.= 48 x 15.&m, n = 10), Sspored, bitunicate, fissitunicate, saccate, broadly clavate, short
pedicellate, leking a distinct ocular chambekscospored8i 27 x 3i5em (x.= 24 x 4.2em, n = 10),
overlapping biseriate or multseriate, irregularly arranged, ellipsoidal or clavate, fusiform, hyaline to
brown, muriform, with 24 transverse septai A longitudinalsepta in the middle cells and sometimes
1i 2 longitudinal septa at end cells, constricted at the septum, smooth anddlek lacking a
gelatinous sheath or appendages. Asexual morph: hyphomycklypisa comprising of brown,
globose cells, giving ris® indistinct phialides witlii 3 conidia.Conidiogenous ceBi 8 em in diam.
(x=6¢em, n = 10), phialidic, globoid to oblong, subhyaline to pale brown, saveaitad. Conidia 15
22 x519 em (x.= 18 x 6em, n = 10), fusoiekllipsoidal to clavate, widest the upper third of the
conidium, apex obtuse, base subtruncate, lightly pigmented to broBaseftate, constricted at the
septa, smootiwvalled, guttulate.

Material examined Canada, Ontario, on a dead fallen brancQoércus macrocarpichx.
(Fagaeae), 19 July 1994, S. J. Hughes (ex heit870066).

Ecological and economic significance @occodiniaceae

Coccodiniaceags a sooty mould familylives on the surface of the host gaining water and
nutrients from sugary exudates which hkargely suges and smaller amounts of amino acids, proteins,
minerals, vitamins and other organic compounds (Auclair 1963). The honeydew drips cover the whole
leaves, branches, stems, twigs even the whole plant tigsilea sticky sugary coating. The sooty
moulds ceer the sugary exudates and produce a thin or gutkculum composed of dense, dark
hyphae (Hughes 1976, Faull et al. 2002, Chomnunti et al. 2014) which block sunlight and reduces
photosynthesis, may result in the death of the plant, lower growth ratethes reduced yields (de
Filho & Paiva 2006, Nelson 2008, Laemmlen 2011, Santos et al. 2013).

Genera included in Coccodiniaceae
DennisiellaBat. & Cif., Beih. Sydowia 3: 37 (1962)

Index Fungorum number: IF1457, Facesoffungi number: FoF 10354, 7 maiphblspecies
(Species Fungorum 2021), molecular data unavailable.
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Type species Dennisiella babingtonii(Berk.) Bat. & Cif.

Notesi DennisiellaBat. & Cif. was established to accommodate the type speciegbingtonii
(Berk.) Bat. & Cif. andD. caucasia (Woron.) Bat. & Cif.,D. setosicolaWoron.) Bat. & Cif. and
D. theagSawada) Bat. & Cif. (Batista & Ciferri 1962). The genus is characterized by-developed,
setose subiculum, comprising effuse, branched, septate hyphae, erect, straightthsbtdeows base,
perithecial, globose ascomata with periphysat®le, bitunicate, cylindrical to broadly clavate asci and
fusoid, hyaline, P6 septateascospores.Dennisiella resemblesCoccodinium in characters of
limacinuloid ascomata and hamatheciuamsisting of periphyses, while speciesDénnisiellahas
ascospores only withi B transverse septa, without longitudinal septa and setose hiyibaexiphium
is polyphyletic which is clustered witbennisiellain Coccodiniaceae (Schoch et al. 2006, Cretuel.
2007, Ruibal et al. 2009) and Capnodiaceae (Chomnunti et al. 2011, 2014, Hyde et al. 2013, Liu et al.
2017). However, the type speciesMitroxiphiumis presently placed as a synonyniofbabingtonii
and thus included in the Coccodiniacelderen, we accepDennisiellain Coccodiniaceag@ending
epitypification and neotypification.

Figure 147 Coccodinium bartschiiIMI 370066. a Herbarium material. b Appearance of ascomata on
the superficial of thdranch ofQuercus macrocarpac, d Verticalsections of ascomata. e Vertical
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section through ostiole (point by an arrowh fAsci with ascospores. i Vertical section through ascoma
wall. jil Ascospores. m, n Conidiogenous cell giving rise to conidia. o ConidiunRgdrawn from
Crous et al. (2007 p, g show conidiogenous cell with conidia, r shows congliale bars: ¢, d = 100
pm, e, h, i =50 um, f, m =20 pm, gJ,jnir =10 pm.

Dennisiella babingtonii(Berk.) Bat. & Cif., Beih. Sydowia 3: 38 (1962) Fig. 15
[ Stri gul 8erkh Suppl BngltBotmitab. 2957 (1849)
For other synonyms see Index Fungorum
Index Fungorum number: IF329804; Facesoffungi number: FoF 10355

K(M): 139701 HERB. HORT. BOT. REG. KEW
England :
Dennisiella babingtonii (Berk.) Bat. & Cif.

unlocalized
on leaf

Laurus & Buxus spp
Al(m): Date: 1848

Coll. C. Babington el o1
LV Type:

Figure 157 Dennisiella babingtoni{K(M) 139701, holotype oStrigula babingtonj. a Envelop and
collection information ofDennisiella babingtoniib, ¢ Drawing of ascomata on the host leaves.
d Herbarium material. e Appearance of ascomata with setae on the superficial of ttie Bgsiash
mount of ascomatg. Vertical section ofascoma. k Setae. | Vertical section through ascoma wall.
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m, n Asci with ascospores, stained in lactophenol cotton blueAscospores, stained in lactophenol
cotton blue. Scale barsijg= 50 pm, I, k =20 pum, m, n =10 pmi 0= 5 pm.

Epiphyticor biotrophicon the leaves dfaurusspp. andBuxusspp. as sooty molds adpressed to
the surface of host gaining nutrients from sugary exudates déedipg insectsSubiculumwell-
developed, superficial, pelliculose, loose, blackish or grayish, comprisirsg efftanched, subhyaline
to olivaceous, 23 € m, septat e hy Séaseaect, ssaght dapering torthe tapex; u | a
bulbose at the base (Batista & Ciferri 1962). Sexual makpbomata85i 250em in diam. k.= 187
em, n = 10) silesnwspbeulum, perithaclal, scateeed to aggregated, globose, circular
when dry, uniloculate, brown to black, with periphysate ostiole,thalled, glabrouswall of ascoma
3256 em (X= 43em, n = 10), multlayered, externally comprising pigmentetark brown, thick
walled cells oftextura angularis with inner layer thinner, composed of irregulashaped, flattened,
lightly brown to hyaline, thirwalled cells otextura prismaticaHamatheciuntacking paraphyseg#sci
48165x 131 17em (x= 55 x16.2em, n = 10), 8pored, bitunicate, fissitunicate, cylindrical to broadly
clavate, short pedicellate or sessile, lacking a distinct ocular chahsisespored5i 25x 4i 8em (X.=
21 1T 6.8 &m, n -seriaté Or multseoate girreuldypapanged fudoid, hyalinej @
septate, slightly constricted at the septum, smooth andhiltéd, lacking a gelatinous sheath or
appendages. Asexual morph: Undetermined.

Material examinedi UK, unlocalized, on leaves dfaurus (Lauraceae) andBuxus spp.
(Buxaceae), 1848, C. Babington [K(139701, holotype dbtrigula babingtoni.

Limacinula Hohn., Sber. Akad. Wiss. Wien, Mattmaturw. Kl., Abt. 1 116: 101 (1907)

Index Fungorum number: IF2869, Facesoffungi number: FoF 10356, 12 morphological species
(Species Fungorum 2021), molecular data unavailable.

Type species Limacinula samoensi$iohn. [assamoénsid

Notesi Reynolds (1971) introducddmacinulato accommodate six specieg., L. anomalal.
butleri, L. javanica L. musicola L. samoensignd L. theae The genus is characterized by a well
developed, superficidubiculumcomposed of effuse, branched hyphae, perithecial, satosmata
with periphysate ostiole, aparaphyses, bitunicelte/ate, obpyriform to obovoid asci and fusoid to
oblorg, hyaline to light brown, muriform ascosporesnacinulaand Phaeosaccardinulahave been
merged in earlier studies by von Hohnel (1909, 1910). Reynolds (1971) distinduiisiaethulafrom
Phaeosaccardinulaas indicated by differences in ascomata angtamscospore pigmentation and
presence of hamathecium. Specied.infiacinula are similar toCoccodinium as both genera have
limacinuloid ascomata and a hamathecium lacking paraphyses, however, the former genus has hyaline
to pale brown ascosporews/hile in the latter the ascospores are dark brown. Considering the
morphological similarities, we retalbimacinulain Coccodiniaceae, however, fresh collections and
sequence data are needed to clarify the familial placement.

Limacinula samoensidHohn. [asGama@&nsi§], Sber. Akad. Wiss. WierMath. -naturw. KI., Abt. 1
118: 1200 (1909) Fig. 16

Index Fungorum number: IF627637, Facesoffungi nunitmdf: 10357

Saprobi¢ Epiphyticor biotrophicon the leaves dficus elasticamixed with other fungal taxa, as
sooty molds adpressed to the surface of host gaining nutrients from sugary exudatefeetlisgp
insects.Subiculumwell-developed, superficial, loose, brown, comprising effuse, branched, subhyaline
to brown, septate hyphae, reticulate. Sexual ma@kpbomatal35 220em in diam. k.= 155em, n =
10), superficial, sessile on subiculum, perithecial, scattered to aggregate, globose, collabent when
mature, uniloculate, brown to black, with periphysate ostiole,-thaled, more or less setod¥all of
ascoma32 48 em (x.= 40em, n = 10), multlayered, externally comprising pigmented, dark brown,
thick-walled cells oftextura angularis with inner layer thinner, composed of irreguleshaped,
flattened, lightly brown to hyaline, thwvalled cells oftextura anguhris. Hamatheciumlacking
paraphysesAsci 58 115 x 22152 em (x.= 87 x 38em, n = 10), Spored, bitunicate, fissitunicate
clavate when immature, obpyriform to obovoid at maturity, short pedicellate or sessile, lacking a
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distinct ocular chambeAscospoes 2235 x 8i 12 em (x.= 30 x 9.5em, n = 10), overlapping uni
seriate to multseriate, irregularly arranged, fusoid to oblong, basal cells thinner than upper cells,
rounded at both ends, hyaline to light brown, muriform, witB 8ansverse septaj & longitudinal
septa, constricted at the septum, slightly constricted at the septum, smooth anéltbatklacking a
gelatinous sheath or appendages. Asexual morph: Undetermined.

Material examined Indonesia, Java, on leavesFotus elasticaRoxb. ex Horem. (Moraceae),
1908, von Hohnel (K, Ex Herbarium von Hohnel).

Ex Herbor v. Hoknel
i(u.‘ et e g mriie o is A

Figure 16 i Limacinula samoensigK, Ex Herbarium von Hohngl a Envelop and collection
information of Limacinula samoensish Herbarium material. ¢ Appearance of ascomata on the
superficid of the host. d, &quash mounts of ascon&/ertical section through ascoma wall. g Vertical
section through ostiole. h Vertical section of ascoiasci with ascospores. i Ascospores. Scale
bars: ¢ =500 pum, d =100 pm, e, h =50 um, f, g, i =& jul = 20 um, nmio = 10 pum.
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CyphellophoraceaeRéblova & Unter., PLoS ONE 8(5): e63547, 10 (2013)

Index Fungorum number: IF803682, Facesoffungi number: FoF 10358, 26 known species.
Epiphytic saprobic or pathogenicon a range of hosts worldwid€oloniesmostly growing
slowly, pale gresbrown in the center, creaoolored, light mouse grey to dark grey, loose, cottony,

woolly-velvety, margin entire, flat, straight or sharp, dark brown to olivaceous black, reverse olivaceous
black, somewhat moisVegetativehyphaehyaline initially, pale brown or grey olivaceous when
mature, septate, constrictions at the septa, straight or undulate, svatieth guttulate or aguttulate,
with or without oil dropletsSexual morphAscomatascattered, subglobose to globosarkdorown,
glabrous, thickwalled, ostiolate or ostiole inconspicuous, with or without dark superficial hyyeale.
of ascomanulti-layered, comprising brown to hyaline cells@ttura angularisandtextura globulosa
Asci 8-spored, bitunicate, ellipsadl to cylindrical, ovoid to ampulliform, with a short pedicel.
Ascospores2i 3-seriate, ellipsoidal to fusiform, hyalinej 3septate, not constricted at the septa,
narrowly round at the ends, with or without a guttule in each cell (Yang et al. 2018, iPkaklet al.
2019). Asexual morph: hyphomyceto@anidiophoresabsent or rarely reduced to a short cell basal to
the conidiogenous cell€onidiogenous cellenteroblastic, phialidic, short cylindrical to flaskaped,
ampulliform, intercalary, lateral derminal, sometimes arising at short side branches of hyphae, with
indistinct sessile collarettes or short and flaring to fushaped collarettes, siilyaline to pale
olivaceous brown, producing subsequent conidia in more or less sympodial oreegllédnConidia
aggregatedoblongfusoid or oblongpvoid or triangularli multi-septate or aseptate, constrictioned at
the septa, hyaline to brown, straight or sometimes concave, smaited, guttulate or aguttulate, with
or without oil droplets, withouta gelatinous sheath or appendag8permatial stateabsent.
Chlamydosporeabsent.

Typei CyphellophoraG.A. de Vries

Notesi Réblova et al. (2013) introduc€ty/phellophoraceaRéblova & Unterto accommodate
the type genu€yphellophoraG.A. de Vries witheight species fronCyphellophoraand six species
from PhialophoraMedlar based omorphology secondary structure data and phylogenetic analysis
which formed a distinct lineage within Chaetothyrialésthopsiswas formally established in
Cyphellophoracesby Moussa et al. (2016). Thus, the definitiorGyfphellophoraceawas extended to
includeflask-shaped or ampulliform phialides or phialiges cells with indistinct sessile collarettes or
short and flaring to funnedhaped collarettes, amtblongfusad to oblongovoid or triangular onidia
with or without septa. Currenflytwo sexual morph species are acceptad, Cyphellophora
jingdongensid. Yang & K.D. HydeandC. filici Hongsanan et aisolated from plant material (Yang
et al. 2018, Phookamsakal. 2019).

CyphellophoraG.A. de Vries, Mycopath. Mycol. appl. 16(1): 47 (1962)

Index Fungorum number: IF7885, Facesoffungi number: FoF 10359, 26 morphological species
(Species Fungorum 2021), 22 species with molecular data.

Epiphytic saprobicand pathogenicon a range of hosts worldwid€oloniesmostly growing
slowly, pale greyprown in the center, loose, cottony, woeligivety, margin entire, flat, straight or
sharp, dark brown to olivaceous black, reverse olivaceous black, somewhatlegitéive hyphae
hyaline initially, pale brown in older hyphae, septate, constrictions at the septa, straight or undulate,
smoothwalled, guttulate or aguttulate, with or without oil drople&xual morphAscomatascattered,
subglobose to globose, dark browgtgbrous, thickwvalled, ostiolate or ostiole inconspicuous, with or
without dark superficial hypha&Vall of ascomanulti-layered, comprising brown to hyaline cells of
textura angularisandtextura globulosaAsci 8-spored, bitunicate, ellipsoidal to cydirical, ovoid to
ampulliform, with a short pediceAscosporegi 3-seriate, ellipsoidal to fusiform, hyaling, 3 septate,
not constricted at the septa, narrowly rounded at the ends, with or without a guttule in each cell (Yang et
al. 2018, Phookamsak et 2019). Asexual morphyphomyctousConidiophoresabsent or rarely
reduced to a short cell, basal to the conidiogenous Gallsdiogenous cellenteroblastic, phialidic.
short cylindrical to flaslshaped, intercalary, lateral or terminal, sometimésingr at short side
branches of hyphae, with indistinct sessile collarettes or shoftasimg) to funnelshaped collarettes,
subrhyaline to pale olivaceous brown, producing subsequent conidia in more or less sympodial order,
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thin-walled. Conidiaaggregatd, oblongfusoid or oblongpvoid, 11 multi-septate, constrictioned at the
septa, hyaline to brown, straight or curved, smwealhed, guttulate or aguttulate, with or without oil
droplets, withouta gelatinous sheath or appenda@sermatial stat@bsentChlamydosporeabsent
(de Vries 1962, Feng et al. 2014).

Type species Cyphellophora laciniataG.A. de Vries

Notesi CyphellophoraG.A. de Vries is widespread a&l ecologically importantSpecies of
Cyphellophoracomprise; (1) mostij)uman and animalgthogens, such &. laciniataG.A. de Vries
(type speciesC. europaedde Hoog, Mayser & Haase) Réblova & Unter. &hgluriseptataG.A. de
Vries which wereisolated from nails or skin of humans (de Vries 1962, de Hoog et al. 2000a, Feng et
al. 2012, P14),C. phyllostachysdi&.Y. Sun & Liu GagC. europaeafrom a human or mammal eyes,
resulting in infection of hyperkeratosis (de Hoog et al. 2000a); (2) saprobes, Shichliesisolated
from dead fronds of a fern, without superficial dark hyph&edRamsak et al. 2019}, oxysporgW.
Gams) Réblova & Unter. isolated from a decaying lea€lefodendron monahasg&u et al. 2019);
(3) epiphytes, such &S. jingdongensisvhich can reduce photosynthesis, but does not cause plant
disease (Chomnunti at. 2014, Yang et al. 2018), and (4) plant pathogens, suChpis/llostachysdis
G.Y. Sun & Liu Gao andC. sessiligde Hoog) Réblova & Unter. causing sooty blotch and flyspeck
disease of bamboo, resulting in economic damage (de Hoog et al. 2000, Btelo@003, Zhuang et
al. 2010, Gleason et al. 2011, Gao et al. 2015).

To date, 26 species are accepted Agphellophora with two sexual morph species,
C. jingdongensissolated from living leaves dfInus nepalensifrang et al. 2018) an@. filici isdated
on dead fronds of a fern (Phookamsak et al. 2019). There are nine species reported from plant material,
namely asC. artocarpi G.Y. Sun & Liu Gao,C. filici, C. guyanensiecock & G. Delgado(.
jingdongensisC. musageC. olivacea(W. Gams) Réblov& Unter., C. oxysporaC. phyllostachydis
andC. sessiligGams & Holubovalechova 1976, de Hoog et al. 1999, Decock et al. 2003, Gao et al.
2015, Yang et al. 2018, Phookamsak et al. 2019).

The asexual morphs @yphellophoraare recognized as black yeasthich aredifficult to
identify solely based on morphologZyphellophoraresembles black yeasts, suchRisalophora
Medlar andPseudomicrodochiur. Sutton, but they differ from each other in having different conidia
andthalluscolours(Decock et al2003, de Hoog et al. 2011, Réblova et al. 2013). Thus, a combination
of morphology, ecological traits and phylogenetic analyses provide accurate generic and species
delimitation in Cyphellophora Phylogenetic studies have shown tkafphellophoraclusteredin a
well-supported clade within Chaetothyriales (Feng et al. 2014, Gao et al. 2015, Yang et al. 2018,
Phookamsak et al. 2019).

Cyphellophora laciniataG.A. de Vries, Mycopath. Mycol. appl. 16(1): 47 (1962) Fig. 17

Index Fungorum number: IF329520; Faxfesngi number: FoF 10360

Pathogenicon skin scales of a human patie@blonieswoolly-velvety, grey, margin entire,
reverse olivaceous black to blatlegetative hyphad3 e m wi de, hyaline init.i
hyphae, septate, constrictionsthé septa, straight or undulate, smeatiled, with inflated cells,
sometimes with dark brown excrescences in older hygiu#ejate when young, the older hyphae with
many oil droplets.Sexual morph: Undetermined. Asexual morph: hyphomycetGasidioptores
absent or rarely reduced to a short cell basal to the conidiogenousCmaiisiogenous cells
enteroblastic, phialidic, short cylindrical to flaskaped, intercalary, lateral or terminal, sometimes
arising at short side branches of hyphae, withaat staring collarette, suhyaline to pale olivaceous
brown, thinwalled.Conidialli25 x 25 eamlongfusoid or oblongpvoid, 1i 3-transverseseptate,
constrictioned at the septa, hyaline to brown, straight or curved, smalba, guttulate when young
with many oil droplets in the older hyphae, withawgelatinous sheath or appenda@germatial state
is absentChlamydosporeabsent (Description modified according to de Vries 1962, Feng et al. 2014).

Type mateal i Switzerland, Basel, probably ascontaminant, from skin scales of a human
patient, 1954, Wissel K.M. (Centraalbureau voor Schimmelcultuoéstypg.
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Figure 177 Cyphellophora laciniatdCentraalbureau voor Schimmelcultureslotype, redrawn from
de Vries 1962).ia Conidiogenous dis with conidia. f Conidia. Scale bar: 20 um.

Ecological and economic significance @yphellophoraceae

Species ofCyphellophoraceaare cosmopolitan and comprise saprobes, epiphytes and plant and
animal (including humans) pathogens from a variety oftéigbAnthopsis deltoideiCyphellophora
laciniata, C. europaea, C. oxyspora, C. pauciseptata, C. pluriseptata, C. phyllostacBysdistans,
C. suttonii, C. vermispora;. suttoniiand C. fusarioideshave been reported from animals including
human clnical samples causing infection lmuman phaeohyphomycoge Vries 1962, Ajello et al.
1980, Sutton et al. 1991, Perfect & Schell 1996, de Hoog et al. 1999, 2000, Feng et aAr2Ba@3is
catenataA. deltoidej A. microsporaCyphellophoraeuropaea C. reptans, C. laciniatandC. suttonii
have been reported from nonclinical sourtem environmental samples in humid environments (i.e.,
foam of a riversoil samples, bathrooms, washing machines and {tatchisio et al. 1977, Gams &
HolubovaJechea 1976, Sutton et al. 1991, Lopez et al. 2007, Li et al. 2Qyphellophordilici and
C. oxysporawas found on dead fronds and decaying leaves respectively (Phookamsak et al. 2019, Vu et
al. 2019).Cyphellophora jingdongensis a sooty mould specidsat reduce photosynthesis rates in the
host(Yang et al. 2018)Cyphellophora phyllostachysdesmdC. sessilisare plant pathogens that cause
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sooty blotch and flyspeck (Gao et al. 2015). Therefore, most species of Cyphellophb@aceae
ecological and ecamic significancebeing harmful to the animals (including humans) and plants or
beneficial.

Genera included inCyphellophoraceae

AnthopsisFil. March., A. Fontana & Luppi Mosca, Can. J. Bot. 55(2): 117 (1977)

Index Fungorum number: IF7173, Facesoffungmber: FOF10361 3 morphological species
(Species Fungorum 2021), 2 species with molecular data.

Type species Anthopsis deltoidedil. March., A. Fontana & Luppi Mosca

Saprobicon soil, foam of a river, opathogenicon human subcutaneous infecti@onlonies
creamcolored, light mouse grey to dark grey, velvetyolly. Hyphaegrey olivaceous when mature,
septate, constrictions at the septa, smogtled, guttulate or aguttulate, with or without oil droplets.
Sexual morph: Undetermined. Asexual morphphHomycetous.Conidiophoresabsent or rarely
reduced to a short cell basal to the conidiogenous Eaisidiogenous cellenteroblastic, inverted,
phialidic, clustering as two to eight ampulliform phialides, arising from a hyphal swelling, with distinct
sessile collarettes at the base, near the point where the phialide is inserted on the hypha, forming disk
flowers of a capitulum, sometimes integrated, with a sessile collarettbyalite to pale olivaceous.
Conidia aggregated, but easily dispersetlipsoidal or pyriform,mature conidia deltoid, sometimes
ellipsoidal to subspherical in chains, aseptate, hyaline to pale brown, grey olivaceous, straight at one
side or sometimes concave, smeatiiled,aguttulate, without oil droplets, withoatgelatinousheath
or appendageSpermatial statabsentChlamydosporeabsen{Rayner 1970, Moussa et al. 2016)

Notesi Marchisio et al. (1977) introducékhthopsigFil. March. et alto accommodat@nthopsis
deltoideiFil. March. et alwhich was isolated from dan Italy. Subsequentlhy. catenataDorschot et
al. andA. microsporaK. Ando & Tubaki were added, but represented by only one or two strains with a
brief description (van Oorschot et al. 1982, Ando & Tubaki 1985, Moussa et al. 2016)psisis
repored from Germany, Italy, and Japan and are isolated from soil and foam in sieeatefata
A. deltoideiand A. microspora and a human pathogen causing phaeohyphomyocside{toide)
(Marchisio et al. 1977, van Oorschot et al. 1982, Ando & Tubakb)l%Bpecies are dematiaceous
hyphomycetes with melanized filamentous thalli, inverted, ampulliform phialides with conidiogenous
loci, flower-shaped phialides and collarettes and triangular conidia, sometimes in chains. The
conidiogenous cells resemidRhidophora Medlar, but Anthopsishas unique triangular conidia. The
type specied\. deltoideiclustered withCyphellophoraG.A. de Vries in phylogenetic analysis and was
transferred to Cyphellophoraceae (Moussa et al. 2016, this study).Fitpwever, The §U sequence
of Anthopsis catenatéCBS 492.81)s shown that is not related to any species of Cyphellophoraceae
(Moussa et al. 2016 and this study). Thus, our tree does not include the unrelated sequence and the
placement ofAnthopsisin Cyphellophoraceaés confirmed based on the asexual morph species,
Anthopsis deltoideandA. microspora

Anthopsis deltoide#il. March., A. Fontana & Luppi Mosca, Can. J. Bot. 55(2): 117 (1977)
Fig. 18
Index Fungorum number: IF308727; Facesoffungi number1B862
Degription: see Marchis et al. (1977)
Type material Italy, Botanical Garden of the University of Turin, isolated from a horticultural
soil, June 1974, Ceruti and Luppi Mosca (CMT 11 11.74, holotype).

EpibryaceaeS. Stenroos & Gueidan, Mycol. Progr. 13 )37 (2014)
Index Fungorum number: IF808432; Facesoffungi number1B863
Saprobicon or between hairy leavew leaf lamellae of hostsSexual morph:Ascomata
perithecioid,superficial, solitary, subglobose to globoseyoid or pyriform, light to darkorown to
black, ostioles without periphyses, apapillaetose Setaesimple, arising at the upper part, usually,
apex rounded, occasionally tapering towards the apex, dark brown, straight or curved, septate, slightly
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constricted at the sept@/all of asomamulti-layered, comprising brown to dark brown celldeddtura
angularis apex cellsdarker and thicker walls, lacking interascal tissue .celésnatheciumacking
paraphysesAsci 8-spored, bitunicate, oblong to ovoidljipsoid, to nearly subcylindgal, without a
pedicel, apex rounded, with or without apical structures, sometimes hymenial jelly reddish @ Lugol
solution,embedded in a gelatinous matmiscospore®verlapping 23-seriate, ellipsoido fusiform,
subclavate,tapering towards both dg, hyaline or pale grey to lightly brown, O to trageptatenot
constricted or slightly constricted at the sefitay-walled, with or without gelatinous sheath, guttulate.
Asexual morph: Undetermined.

Typei EpibryonDobbeler

Notesi Gueidan et al. (2I1) establishedEpibryaceae to accommodate mBpibryonspecies,
including the type specids. plagiochilag andLeptomeliola ptilidij Cladophialophora minutissima
and some rocknhabiting taxa. The key characterskjibryaceae are globose to subglobastose
ascomata and oblong to fusiform to sidvate ascospores. The family contains a single genus
Epibryonwith sexual morphs and asexual collections are from rocks and vascular@laitat et al.
2014).

Figure 181 Anthopsis deltoide&edrawn from Seifert et al. 20115, b Conidiogenous cells have a
typical basal collarette. ¢ Conidtacale bar: 5 pum.
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Epibryon Dobbeler, Mitt. bot. StSamml., Minch. 14: 260 (1978)

Index Fungorum number: IF1855, Facesoffungi number: FoF 10366, 46 morphopgicis
(Species Fungorum 2021), 7 species with molecular data.

Saprobicon or between hairy leavew leaf lamellae of hostsSexual morph:Ascomata
perithecioid, superficial, solitary, subglobose to globoseyoid or pyriform, light to dark brown to
black, ostioles without periphyses, apapillaetose Setaesimple, arising at the upper part, usually,
apex rounded, occasionally tapering towards the apex, dark brown, straight or curved, septate, slightly
constricted at the sept/all of ascomanulti-layered, comprising brown to dark brown cellgeftura
angularis apical cellsdarker and thicker walls, lacking interascal tissue .celiisnatheciumacking
paraphysesAsci 8-spored, bitunicate, oblong to ovoidljipsoid, to nearly subcylindrical, withd a
pedicel, apex rounded, with or without apical structures, sometimes hymenial jelly reddish @ Lugol
solution,embedded in a gelatinous matmixscospore®verlapping 23-seriate, ellipsoido fusiform,
tapering towards both endsyaline or pale gseto lightly brown, Gmulti-transseptatenot constricted
or slightly constricted at the septhjn-walled, with or without gelatinous sheath, guttul&eexual
morph: Undetermined.

Type species Epibryon plagiochilae(Gonz. Frag.) Dobbeler

Notesi ThemonotypicEpibryonDobbelemwas introduced by Doébbeler (1978) to accommodate
E. plagiochilag(Gonz. Frag.) Débbeler, which has globose or subglobose, setose ascomata and hyaline
to brown ascospores; the hymenium gel stains red in &ugolution (Dobbele1978). Dbbbeler
(1978) proposedhat Epibryon is a polyphyletic assemblage of morphologically diverse species.
Epibryon has been placed in Pseudoperisporiaceae (Dothideomycetes) by morphological characters
(Lumbsch & Huhndorf 2007, Hyde et al. 2013, Wgaardene et al. 2014). Subsequently, Stenroos et
al. (2010) and Gueidan et al. (2014) regarBeddryonas a polyphyletic genus based on molecular
data. Phylogenetically, most speciegpfbryon together with the type speciésplagiochilagformed
a highly supported distinct clade in Chaetothyriales (Gueidan et al. 2014). Memitgibiyon are
mostly biotrophic parasites of bryophytes suchSaphagnumand norsymptomatic lichens, and
sometimes are saprob@3obbeler 1978, @Ren et al. 2010, Gueidan at 2014, Dobbeler 2016,
Muggia et al. 2016, Darmostuk & Khodosovtsev 20E)ibryon comprises 46 species (Species
Fungorum 2021) with sexual morphs, and some melanized asexual morphs isolated from rocks or
plants.

Epibryon plagiochilag(Gonz. Frag.) Dibbeler, Mitt. bot. StSamml., Miinch. 14: 293 (1978)

[ Coleroacasaresiivar. plagiochilaeGonz. Frag. [agcasares], Mém. R. Soc. Espafiola Hist.
Nat. 11(3): 108 (1919)

Index Fungorum number: IF313925, Facesoffungi number: FoF 03720

Description: see Boonraeet al. (2017)

Material examinedi Austria, Steiermark, Grazer Bergland, Durrbachgraben 6stlich- Graz
Andritz, reichlich, on leaves d?lagiochilae asplenioidigL. em. Tayl.) Dum. (Plagiochilaceae), July
1972, J. Poelt, Inv. Nr. 889 (DigiBota ID 266896(:ZU 000291905).

Ecological and economic significance dpibryaceae

Species in Epibryaceae have a widespread distribution in Australia, Europe, Japan, New Zealand
and North and South America and include saprobes on plants that play important rolesayctime
of organic matter. Most species are regarded as biotrophic parasites of algae, masgegtomatic
on lichens (Débbeler 1978 @en et al. 2010, Gueidan et al. 2014, Débbeler, 2016, Muggia et al. 2016,
Darmostuk & Khodosovtsev 2019). Taxadmpose the lower parts of plants.

HerpotrichiellaceaeMunk, Dansk bot. Ark. 15(no. 2): 131 (1953)

Index Fungorum number: IF80856

Typei HerpotrichiellaPetr.

Notesi Munk (1953) introduced Herpotrichiellaceae to accommoHatgotrichiellabased on
the ype speciedd. moravica The family Herpotrichiellaceae has the largest number of species
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Chaetothyriales (Wijayawardene et al. 2017, Quan et al. 2020). Species of Herpotrichiellaceae are
characterized by superficial, setose, ostiolate, small ascontlatahart and extending periphyses near

or over the ostiole, bitunicate asci with a thickened endotunica and grgesysto brown, dmulti
transversely septatescospres, rarely with longitudinatepta(von Arx & Muller 1975, Barr 1976,

1991, Samuels &ller 1978, Mdlller et al. 1987, Untereiner et al. 1995). The asexual morphs of
Herpotrichiellaceae are dematiaceous, black yeasts (Muller et al. 1987, Untereiner et al. 1995,
Untereiner & Naveau 1999, Crous et al. 2007, Untereiner et al. 2008, de Hog04tl, Réblova et

al. 2013, Gueidan et al. 2014, Liu et al. 2015, Dong et al. 2018, Untereiner 2020). It is difficult to
distinguish species, especially the dematiaceous asexual morphs, based on limited features, and
therefore molecular sequences asensal for species delimitation.

Before molecular data, the systematics of Herpotrichiellaceae was confused. Munk (1953)
recognized that species in Herpotrichiellaceae should be similar to spe&@enonsphaerizand
Trichometasphaerian Dothideomycete Miuller & von Arx (1962) and Bigelow & Barr (1963)
rejected the classification of Herpotrichiellaceae and placed the type étampstrichiella in
Pleosporales, Dothideomycetes. Herpotrichiellaceae was considered to be related to Capnodiales and
Dothidedes in Dothideomycetes, until Barr (1976, 1987) and Sivanesan (1984) regarded
Herpotrichiellaceae is closely related to Chaetothyriales. In this study, 18 recognized genera are
accepted in this family.

Petrak (1914) introducederpotrichiellawith H. moravca as the type speciegntereiner et al.

(1995) compared two collectio®BS 125.88 and CBS 522.79 (identifiedrasmoravicg, and found

that they are morphologically indistinguishable. Subsequehtlymoravicawas considered aa
synonym of Capronia plosella (Untereiner 1997). Thus, Quan et al. (2020) synonymized
Herpotrichiellaunder the older nant@aproniawith the type specieSapronia sexdecimsporn their
study, because of the lack of molecular dat€apronia sexdecimsparthey considere@. pilosella
(AFTOL 657) as a reference for the family. We follow Quan et al. (2020) to synonymize
Herpotrichiellaunder the older nant@apronia

Other genera included

AculeataW. Dong, H. Zhang & K.D. Hyde, Mycol. Progr. 17(5): 622 (2018)

Index Fungorummumber: 1IF554259, Facesoffungi number: PgR11 1 morphological species
(Species Fungorum 2021), 1 species with molecular data.

Type species Aculeata aquaticaV. Dong, H. Zhang & K.D. Hyde

Saprobicon submerged woodColonies sporodochial, scatteregunctiform, black, granular,
glistening.Myceliummostly immersed in the substratum, consisting of branched, septate, subhyaline to
pale brown, smooth hyphae. Sexual morph: Undetermined. Asexual rianplliophoresndistinct.
Conidiogenous cellsnonoblasic, holoblastic, integrated, terminal, determinate, hyaline to light olive,
pyriform or obovoid Conidiaacrogenous, solitary, subhyaline to light olive, vesiculate, smooth at first,
progressively becoming olive, crucially septate, finally becoming tiveown, muriform, moderately
constricted at the septa, darker and thicker at septa, aculeate, bearing densely packed, subulate, obtuse
brown to black spines around conidia, ellipsoid or oval in surface view, clavate in lateral view,
composed of a lightolored, cuneiform basal cell, thigkalled (Dong et al. 2018).

Notesi AculeataW. Dong et al. was introduced to accommodatequaticaWW. Dong et al.
which has short or indistinct conidiophores and oval, muriform conidia. The asexually typified genera
in Herpotrichiellaceae, i.eCladophialophora Fonsecaea are dematiaceous black yeasts with
unicellular conidia in chains, or fuseddabent in chains and may be related\toleata(Dong et al.
2018). AculeataresemblesMelanoctonain having short conidighores and muriform conidia, while
species ofAculeatahave a vesiculate wall with densely packed spines versus being snadieth in
MelanoctongTian et al. 2016, Dong et al. 2018).

Aculeata aquaticaV. Dong, H. Zhang & K.D. Hyde, Mycol. Progr. 17(622 (2018)
Index Fungorum number: IF554261, Facesoffungi number: FoF 04112

1205



Description: see Dong et al. 2018
Type material Thailand, Chiang Rai, Pong Phra Bat, on submerged wood, 10 May 2011, Huang
Zhang, i21 (MFLU 111094, holotype), exype living cuture MFLUCC 11 0529.

AtrokylindriopsisY.R. Ma & X.G. Zhang, Mycol. Progr. 14: 2 (2015)

Index Fungorum number: IF811416acesoffungi number: FoF 10367 morphological
species (Species Fungorum 2021), 1 species with molecular data.

Saprobicon dead bnaches of an unidentified broadleaf tree in terrestrial habitaiknies
effuse, hairy, brownMyceliumimmersed to superficial, composed of branched, pale brown to
brown, septate, smocthalled hyphae. Sexual morph: Undetermined. Asexual morph:
hyphomycéous. Conidiophoresmacronematous, erect, unbranched, cylindrical, brown, septate,
straight or slightly flexuous, smoecthalled, thickwalled.Conidiogenous cellerminal, integrated,
enteroblasticphialidic, brown, smootkwalled Conidiasolitary,acrognousbroadly cylindrical or
roundedcubical palebrown to brown, longitudinally -8useptatestraight or curved, with a setula
at each corner, attached to the conidiogenous locus at the midpoint of their long side and giving the
appearance of @ § smamth-walled Ma et al. 201h

Typei Atrokylindriopsis setulosa.R. Ma & X.G. Zhang, Mycol. Progr. 14: 3 (2015)

Index Fungorum number: IF8114 1Hacesoffungi numbeFoF 10368

Notesi AtrokylindriopsisY.R. Ma & X.G. Zhangwas established by Ma et al. (B)lo

accommodatd\. setulosar.R. Ma & X.G. Zhangassociated with dead branches of an unidentified
broadleaf tree in China. It is characterized by monophialidic conidiogenous cells and pigmented,
septate, setulateonidia that are attached to conidioplsoat the midpoint of their long side during
conidiogenesis, giving the appearance of 6B Ma et al. (2015) suggested placing
Atrokylindriopsisin Chaetothyriales, but no family was assigned. Wijayawardene et al. (2020)
placed this genus in an uncertainyfmgenetic position in Chaetothyrialgeneraincertae sedis
Quan et al. (2020) showed thatsetuloseaclustered withCapronia fungicolan Herpotrichiellaceae.
In our study, we includehe type species oAtrokylindriopsisand the combined ITS and LSU
phylogenetic analysis shows th#. setulosa (HMAS245592) forms a sister group with
Marinophialophora garethjonesii (MFLUCC 161449) with 0.93 BY PP support in
Herpotrichiellacea€rig. 1).

Brycekendrickomyce€rous & M.J. Wingf., Persoonia 22: 141 (2009)

Index Fungorum number: IF509515, Facesoffungi number: FoF 10369, 1 morphological species
(Species Fungorum 2021), 1 species with molecular data.

Type species Brycekendrickomyces acaciderous & M.J. Wingf., Persoonia 22: 141 (2009)

Mycelium consisting & branched, septate, smooth, pale brown hypt&exual morph:
Undetermined. Asexual morph: hyphomycetdbsnidiophoressolitary, erect, cylindrical, straight to
somewhat flexuous, basal cell bulbous, without rhizoids, stalk medium to dark brown, smooth,
transversely euseptate, upper cell giving rise 192(#(i 6) conidiogenous cell€onidiogenous cells
subcylindrical to allantoid or doliiform, straight to gently curved, pale brown, polyblastic, proliferating
sympodially.Conidia hyaline, aggregating ifisiy mass (never in chains), ellipsoid, apex subobtuse,
base subtruncate (Crous et al. 2009).

Notes i Crous et al. (2009) introduceBrycekendrickomyce€rous & M.J. Wingf. to
accommodate the type specksacaciaeCrous & M.J. Wingf. which has a simp@®nidiophore
branching system, and ellipsoid conidia which are not in chains. Crous et al. (2009) compared the
morphology of Brycekendrickomyceswith Argopericonia (Incertae sedls Haplographium
(Hyaloscyphaceae, Helotiales, Leotiomycetes) laanatiomyceqLauriomycetaceae, Lauriomycetales,
Incertae sedis Brycekendrickomyceshave a simple conidiophore branching system, while
HaplographiumandLauriomycesave an intricate series of branched conidiophores and conidia arising
in chains.Argopericoniahas gical conidiogenous heads, and catenate conidia with a prominent,
globose guttule (Crous et al. 2009). Phylogenetic8lycekendrickomyces acac({€BS 124104)

1206



formed a distinct clade in Chaetothyriales V@90 ML BS, 1.00 BY PRupport in this study (i 1).
We maintainBrycekendrickomyces Herpotrichiellaceapending further studies.

Brycekendrickomyces acacid&rous & M.J. Wingf., Persoonia 22: 141 (2009) Fig. 19

Index Fungorum number: IF509517; Facesoffungi number: FoF 10370

Descriptioni see Cras et al. 2009

Type material i Indonesia, Pelalawan, living leaves dfcacia auriculiformis Benth.
(Leguminosae), March 2008, leg. M.J. Wingfield, isol. P.W. Crous (CEB198, holotype), culture
extype CPC 15078 = CBS 124104.

Figure 197 Brycekendiikomyces acaciaCBS 124104, holotype, redrawn from Crous et al. 2009).
a Cylindrical, transversely euseptate conidiophds&ubcylindricalconidiogenous cells with conidia
c Ellipsoid conidia Scale bar: 10 pm.

CaproniaSacc., Syll. fung. (Abellini®: 288 (1883)

= HerpotrichiellaPetr., Annls mycol. 12(5): 472 (1914)

Index Fungorum number: IF815, Facesoffungi number: Fa#71 79 morphological species
(Species Fugorum 2021), 18 species with molecular data.

Type species Capronia sexdecimsporgCooke) Sacc. [asexdecemspoda

Saprobicon cone of Pinus sylvestrisSexual morph:Ascomataperithecioid, arising singly,
dispersed, superficial, immersed only at theebahen mature, subglobose, black, smaathed, but
with aseptate or-inulti septate, unbranched, dark brown setae, arising from the upper part, ostiolate.
Setaesmoothwalled, rounded at the apex and hardly attenuated or tapering to ti@séot:lateral,
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black, flattenedPeridiumthick, composed ahulti-layered, hyaline tbrown cells otextura angularis
Hamatheciumgelatinized, lacking pseudoparaphyse#sci 8-spored or multspored, bitunicate,
obpyriform to broadly clavate, wall apically th&ked, 0. Ascosporesoverlapping, irregularly
biseriate oval to fusiform muriform, hyaline to yellowbrown or grey,li 7-transseptateconstricted at
the septa, with or without longitudinial septsmme slightly curved, smoaotkalled, with or without
gutules, without a gelatinous sheath or appendaigescual morphhyphomycetous.

Notesi Caproniais cosmopolitan and includes saprobes on rooting or decaying plant tissues,
taxa on the thalli of lichens on Ascomycota and Basidiomycota and hypersaprogexldus and
lichenicolous taxa (Cooke 1871, Munk 1957, Barr 1987, 1991, Miiller et al. 1987, Untereiner 1997,

2000, Hal ecé et al . 2 &deption ofCuglabraand C.aepispha&i@tiie9 ) . \
genus is characterized by setose ascomaltepeiiphysate ostioles, bitunicate asci andulti-septate
or muri form ascospores (Barr 1991, Hsi eh et é

Asexual morphs o€aproniaare black yeasts and related to speci&«wphialg Ramichloridium the
Rhinocladiellaspecies complex and phialophairzd cladophialophordike species (Mdiller et al. 1987,
Untereiner et al. 1995, Untereiner 2020). However, all the sexual and asexual links should be confirmed
based on culture and DNA molecular sequencesgablishing the asexual and sexual morph
connections should be a focus of future work.

Capronia sexdecimsporgCooke) Sacc. [asexdecemspoda Syll. fung. (Abellini) 2: 289 (1883)
Fig. 20

[ Sphaeria sexdecimspo@ooke, Handb. Brit. Fungi 2: 860 (1871)

For synonyms see Species Fungorum

Index Fungorum number: IF195056; Facesoffungi nunitudf: 10372

Saprobicon cone ofPinus sylvestrisSexual morphAscomatad6i 150 um diam, perithecioid,
ansing singly, dispersed, superficial, immersed only at the base when mature, subglobose, black,
smoothwalled, but with aseptate, unbranched, dark brown setae, arising from the upper part, ostiolate.
Setae30i38x23 em (x = 35 ,bmo@hwdledsronndedrat the apkxdand tapering to
the endsOstiolelateral, black, flattenedPeridiumthick, composed afulti-layered, hyaline tbrown
cells oftextura angularisthe outermost layers brown to dark browamatheciunfacking paraphyses
AsCi(401)43i63( 72) x (8)9i15(17) em ( x = 5 5 -sgored @tunicatmbpyriformr= 1 0 )
to broadly clavateAscospore7i)8i16(18)x 557 . 5 &dn.3k & . 2 ¢ m20), averlapping,
irregularly biseriateoval to fusiform muriform, hyaline to gllow-brown, 3-septateconstricted at the
septa, with a single longitudinal septusmoothwalled, without a gelatinous sheath or appendages
Asexual morphtUndetermined.

Material examined UK, Scotland, Perthshire, dPinus sylvestrid.. (Pinaceae), 2lune 1978,
D.W. Math (IMI 230725).

Cladophialophora Borelli, Proc. 5th International Conference on Mycoses: 355
(1980)

Index Fungorum number: IF7677, Facesoffungi number: Fa#+3,38 morphological species
(Species Fungorum 2021), 12 species with madealdta.

Type species Cladophialophora carrionii(Trejos) de Hoog, Kwoi€hung & McGinnis

Pathogenic, lichenicoloysaprobig parasitic endophyticfungicolousandrock-inhabitingon a
variety of hostsColoniesolivaceous, powdery to hairy. Sexual marpndetermined. Asexual morph:
hyphomycetous. Fertile hyphae smoothwalled, hyaline to pale brown, irregularly septate.
Conidiophoresabsent or present, semiacronematous, pale olivaceous to brown, septate, oblong to
cylindrical. Conidial chainsforming laterally or terminally on undifferentiated hyphae, branched or
unbranched, acropet&.onidiasessile or ascending, subspherical, limoniform, fusiform, ellipsoidal to
ovoidal, pale olivaceougreen, aseptate, conidial scars slightly pigmented, smaathmelanized
walled, with pale scars at the narrow erfelsialides(asexual genuBhialophorg absent or present,
flask-shaped, funnethaped, collarettes occasionally presehtaloconidiaabsent or present, hyaline,
subspherical, asepta@hlamydosporeyeast cell®r muriform cellsabsent, or occasionally present,
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thick-walled, brown (Borelli 1980, de Hoog et al. 1995, Badali et al. 2008).
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Figure 201 Capronia sexdecimspordMI 230725. a Envelop, slide and collection information of
Capronia sexdenispora b Squash mount of ascomata. ¢ Setae. d, e Asci with ascospores.
fi h Ascospores. Scale bars: b = 50 ym, ¢ = 20 um, d, e = 10 fim,5 pm.

Notesi CladophialophoraBorelli was introduced by Borelli (198@ accommodate asexual,
melanized taxaSpecies ofCladophialophorahave conidia which are produced in branched chains on
poorly differentiated hyphae (Trejos 1954, de Hoog et al. 2007, Badali et al. 2008). The typeGpecies,
carrionii, is the only species that has phialopHt@ phialidic conidiogenous cells in addition to
conidial chains (Borelli 1980, de Hoog et al. 1995, Badali et al. 200B)dophialophorais
polyphyletic in Chaetothyriales and closely related to asexually typified gelBrophiala J.W.
Carmich., Fonsecaea Negroni, Knufia L.J. Hutchison & Unter., Phialophora Medlar, and
Rhinocladiella Nannf.. Species ofCapronia have been recorded as the sexual morphs of
Cladophialophora(de Hoog et al. 2007, Badali et al. 2008, Feng et al. 2014). Phylogenetically, the
majority of spea@s ofCladophialophoraseparate into two main clades (carrioand bantianlades).
Cladophialophorais ecological diverse. The genus includes species causing opportunistic diseases of
humans and other mammals, suclCabantiana(Sacc.) de Hoog et alC. carrionii (Trejos) de Hoog
et al.,C. devriesii(A.A. Padhye & Ajello) de Hoog et al. atl. s a nBadalnesail. @Mlitchell et al.

1990, Mendoza et al. 1993, Tintelnot et al. 1995, McGinnis et al. 1999, Badali et al. 2008, 2009,
Lastoria et al. 208). Cladophialophoracladoniae(Diederich) DiederichC. hawksworthi(Etayo &
Diederich) DiederichC. megalosporaBiederich C. normandina€Diederich & Etayo) Diederich and

C. parmeliag([Etayo & Diederich) Diederich & Unteare lichenicolous (Diedeic2010, Diederich et

al. 2013).Cladophialophoraspecies are also epiphytes, saprobes, pathogens, endophytes, soil and
environmental inhabitants and may occupy different ecological niches (lwatsu 1984, Crous et al. 2007,
2013, de Hoog et al. 2007, Baddlaé 2011, Park & Shin 2011, Feng et al. 2014, Rashmi et al. 2019).

Cladophialophora carrionii (Trejos) de Hoog, Kwoithung & McGinnis, Journal of Medical and
Veterinary Mycology 33: 345 (1995) Fig. 21
[ Cladophialophora ajelloBorelli, Proc. 5th Interational Conference on Mycoses: 335 (1980)
For other synonyms see Index Fungorum
Index Fungorum number: IF412794
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Descriptioni see Trejos (1954), de Hoog et al. (2007) and Badali et al. (2008)

Type materiali Australia, isolated from human chromoblastowsis, 1951, Chester W.
Emmons, Trejos 27 (CBS-1B465, lectotype), CBS 160.54 = ATCC 16264 = CD835 = MUCL
40053, extype.

Figure 2171 Cladophialophora carrionii(CBS 160.54, exype, ai d redrawing fromde Hoog et al.
2007, e redrawing from Badaliteal. 2008). a, ¢ Conidiophore and conidial chains. b Conidiophores
with conidiogenous cells. d Conidia. e Muriform cells. Scale bar=4.0 pm.

ExophialaJ.W. Carmich., Sabouraudia 5: 122 (1966)

Index Fungorum number: IF823Bacesoffungi number: Fo374 51 morphological species
(Species Fungorum 2021), 17 species with molecular data.

Pathogenic, saprobjcendophyticand fungicolouson a variety of hostsVegetative hyphae
branchedunswollen, forming protruding fasciclddyphaehyaline to pale brow irregularly septate,
smoothwalled, thinwalled, sometimes pigmented. Sexual morph: Undetermined. Asexual morph:
hyphomycetous Conidiophoresabsent or present, erect, multicellular, brown, septate, oblong to
cylindrical. Conidiogenous cellsympodial lateral, intercalary or terminal, monor polyphialidic,
ovoid to clavate, subhyaline to pale brown, sept@enidia ellipsoidal, cylindrical, allantoid
hyaline to brown, aseptate trseptatewith a conspicuousonidial scar, smoottvalled, withsmall
oil drops Chlamydosporeabsen{Carmichael 1966).

1210



Type specie$ Exophiala salmonis].W. Carmich., Sabouraudia 5: 122 (1966)

Fig. 22
For synomyms see Species Fungorum
Index Fungorum number: IF1194@8acesoffungi numbeFoF 10375

Figure 227 Exophiala salmonigredrawn from Seifert et al. 2011). a ConidiadiConidiogenous
cells. ¢ Conidiogenous celigth conidia. eConidiophoreScale bar:iee =10 pum.

Notesi The black yeast genusxophialaJ.W. Carmich. was established Barmichael
(1966) to accommodatexophiala salmonig.W. Carmich.Species oExophialaare characterized
by brown, aseptate to-deptate conidia, forming successively from the apex of the sporogenous
cells and forming protruding fascisleaggregating in slime balls (Carmichael 1966). Members of
Exophialahave been linked to the sexuggnusCapronia (Herpotrichiellaceae, Chaetothyriales)
(Carmichael 1966, Hironaga et al. 1981, de Hoog et al. 2011).

Exophiala has remarkable ecologicalaits. Species ofExophiala appears to be an
opportunistic pathogen of animals, including humans (Richards et al. 1978, de Hoog et al. 2011,
Najafzadeh et al. 2013, Wen et al. 2016) and environmental taxa in anthropogenic habitats or
natural environments (Ala et al. 2005, Bukovska et al. 2010, de Hoog et al. 2011, Ferrari et al.
2011, Isola et al. 2013), endophytes from roots (Ali et al. 2016, Mécente et al. 2016) and
saprobes or fungicolous taxa, occurring on a wide range of substrates (MadrkD&6al
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Exophiala species are difficult to identify by morphology because of the polymorphic
morphology, therefore, phylogenetic affinities and ecological traits are necessary for species
identification (de Hoog et al. 201pla et al. 2013, Maci¥icente et al. 2016

Type materiali Canada, Alberta, isolated from the brain ®lmo clarkii Richardson
(Salmonidag 1966, J.W. Carmich. (CBS 157.67 -tgpe).

FonsecaeaNegroni,Revista Inst. BacteriotDr. Carlos G. Malbrad7: 424 (1936)

Index Fungorum number: IF826Bacesoffungi number: FoF 1037& morphological species
(Species Fungorum 2021), 8 species with molecular data.

Type specie$ Fonsecaea pedros@Brumpt) Negron Revista Inst. BacteriotDr. Carlos G.
Malbrara 424 (1936)

[ Hormodendrum pedros@rumpt, Précis Parasitol. hum., Edn 3 (Paris): 1105 (1922)

For synonyms see Species Fungorum

Pathogenioon a variety of plants, and organs of animals, inclubdimgans Coloniesrestricted
or moderately expanding, powdery to velyetfivaceous brown to olivaceous blackegetative
hyphae branched, pale olivaceous brown, septate, smoalled. Sexual morph: Undetermined.
Asexual morph: hyphomycetou€onidiophoresabsent or present, branched or unbranched, erect,
slightly differentated, oblong to cylindrical, olivaceous brow@onidiogenous cellsympodial,
lateral, intercalary or terminal, enteroblastic, phialigpele olivaceouysseptate with prominent
denticles.Conidia ellipsoidal, cylindrical,in short chainspale olivaceoudrown, aseptatewith a
conspicuousconidial brownscar, smootiwalled. Chlamydosporesbsent orpresent, globosedé
Hoog et al. 2000a, Najafzadeh et al. 2010a, b

Fonsecaea pedrosofBrumpt) Negroni, Revista Inst. BacteriaDr. Carlos G. Malbram 424
(1936) Fig. 23

Index Fungorum number: IF2538537acesoffungi number: FoF 10377

Type material Isolated from a human, 19ZRolotype).

Notes T Fonsecaea species are important clinical taxa that cause human
chromoblastomycosis and phaeohgmycosis in tropical and subtropical climates (de Hoog et al.
2007, Najafzadeh et al. 2009, 2010a, b, 2011, Xi et al. 2009, Koo et al. Eob8pcaedacks
budding cells, sympodial conidiogenous cells and has conidia arranged in short chains, melanized
conidiophores with cylindrical denticles and aseptate conidia (de Hoog et al. 2000a, Najafzadeh et
al. 2010a, b).FonsecaearesemblesCladophialophoraand also always clusters together in
phylogenetic trees, bufladophialophoradiffers in having very longonidial chainsFonsecaea
species lack a known sexual morph. Currenlgnsecaeacomprises eight species, most being
potential etiologic agents of human chromoblastomycosis and phaeohyphomycosis (Surash et al.
2005, Takei et al. 2007, Vicente et al. 802014, Najafzadeh et al. 2009, 2010b, Koo et al. 2010).

MarinophialophoraJ.F. Li, Phookamsak & K.D. Hyde, Phytotaxa 345(1): 4 (2018)

Index Fungorum number: IF552738acesoffungi number: FoF 02752 morphological
species (Species Fungorum 2021), Icesewith molecular data.

Saprobicon a decaying mangrove wood associated Walocyphinasp. Hyphaeimmersed to
superficial, branched, hyaline to subhyaline, septate, shnaitbd, thinwalled. Sexual morph:
Undetermined. Asexual morph: hyphomycetdbsnidiophoressingle or caespitose, macronematous,
mononematous, unbranched, erect, oblong to cylindrical, hyaline to subhyaline, aseptate, arising from
hyphae.Conidiogenous cellstegrated, terminal or intercalargnteroblasticphialidic, globose to
elipsoidal hyaline to subhyalineyithout a conspicuous collarett€onidia globose to subglobose,
hyaline to subhyaline, aseptate, borne basipetally, developing in unbranched or branched chains,
smoothwalled.Chlamydosporeabsentl(i et al. 2018.

Typespecies Marinophialophora garethjonesii.F. Li, Phookamsak, Dayar. & K.D. Hyde,
Phytotaxa 345(1): 4 (2018)

Index Fungorum number: IF552734
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Figure 23 i Fonsecaea pedroso(redrawn from Seifert et al. 2011). &onidiophore
b, d Conidiogenous cells wh conidia. ¢ Phialideg Conidia.Scale bar:ize =10 um.

Notesi Marinophialophoral.F. Li et al. was introduced by Li et al. (2018) to accommodate
M. garethjonesiiJ.F. Li et al. based omorphologyand phylogenetic analysis. It was associated
with Halocyphinafrom marine habitats in Thailand. This genus is characterized by mononematous,
macronematous conidiophores, hyaline, phialidic conidiogenous cells without conspicuous
collarettes and subhyaline, aseptate conidifarinophialophora is a monotypicgenus and
resemblesCladophialophoraand Phialophora (Herpotrichiellaceae, Chaetothyriales) in having
similar conidiophores, phialidic conidiogenous cells and conidia in chMasnophialophora
mainly differs in having conidia borne in basipetally, biat chains and septate conidiophores.
Marinophialophora garethjonesiiMFLUCC 161449) clusters withAtrokylindriopsis setulosa
(HMAS245592) in Herpotrichiellaceae (Chaetothyriales) with high statistical supportgYPB)

(Fig. 1).

MelanoctonaQing Tian Doilom & K.D. Hyde, Cryptog. Mycol. 37(4): 487 (2016)

Index Fungorum number: IF552157, Facesoffungi number: FoF 02225, 1 morphological
species (Species Fungorum 2021), 1 species with molecular data.

Saprobicon decaying wood in terrestrial habitaBoloniessuperficial, effuse, scattered, dark
brown to black. Sexual morph: Undetermined. Asexual morph: hyphomycé&lousdiophores
mononematous, macronematous, unbranched, erect, straight or flexuous, smooth, dark brown.
Conidiogenougells integrated, symgdially proliferating, terminal and intercalary, enteroblastic,
phialidic, pale brown or subhyalin€onidiaacrogenous, brown to black, ovoid, muriform, rounded
at base and apex, smoatfalled.

Type species Melanoctona tectona®ing Tian, Doilom & K.D.Hyde
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Notes T Melanoctona was introduced to accommodate an asexual species in
Herpotrichiellacea@and is typified byM. tectonaewhich forms a distinct clade (Tian et al. 2016).
To date, the asexual morphs of Herpotrichiella@@agredominantly black ys& with holoblastic,
conidiogenous cells which proliferate percurrently and aseptate or septate conidia, and include
Cladophialophora Exophiala Fonsecaea Phialophora Ramichloridium and Rhinocladiella
species (Miller et al. 1987, Untereiner et al. 13fwus et al. 2007, Gueidan et al. 2014, Liu et al.
2015), and undetermined pyriculatike taxa (Klaubauf et al. 2014). Species Bfophialaare
characterized by brown, aseptate tseptate conidia, forming successively from the apex of the
sporogenousell and aggregating in slime balls (Carmichael 19B8)alophoraproduces hyaline
to pigmented, aseptate conidia, forming from flablped to straight phialides (Harrington &
Mcnew 2003).Cladophialophorahas aseptate, hydrophobic conidia and is mastjated as
clinical fungi (Badali et al. 2011)Fonsecaeahas melanized conidiophores with cylindrical
denticles and aseptate, acrogenous conidia (de Hoog et al. Z0@0a)octonahowever, has dark
brown to blackmuriform or multiseptate, acrogenouspnidia.Melanoctona tectonaeas isolated
from a dead branch offectona grandisas a saprobe, while other asexual morphs in
Herpotrichiellaceadave been isolated as human pathogens (such as human chromoblastomycosis)
(de Hoog et al. 2007Melanoctonawas collected on decaying wood Téctona grandisn Chiang
Rai Province, Thailand and phylogenetic analyses of combined ITS, LSU sequence data place
Melanoctonan a distinct lineage in Herpotrichiellaceae (Fij

Melanoctona tectona€ing Tian, Doilom& K.D. Hyde, Cryptog. Mycol. 37(4): 487 (2016)
Fig. 24

Index Fungorum number: IF552138acesoffungi number: FoF 02226

Saprobicon decaying wood ofectona grandi&.f. in terrestrial habitatColoniessuperficial,
effuse, scattered, darlbrown to black. Sexual morph: Undetermined. Asexual morph:
hyphomycetousConidiophores3i 6 em (x.= 5.2em, n = 7) wide, mononematous, macronematous,
unbranched, erect, straight or flexuous, smooth, dark br&@emidiogenous cellsntegrated,
sympodially proliferating, terminal and intercalary, enteroblasgphjalidicc pale brown or
subhyaline Conidia 28 39 x 43149 em (x.= 34.5 x 47.&m, n = 10), acrogenous, light brown to
black, ovoid, muriform, rounded at base and apex, smeatied.

Figure 2471 Melanoctona tectonagMFLU 15-3528, holotype a Appearance of fungus on a dead
branch of Tectona grandisb, ¢ Conidia scattered on the surface of the woqde €onidia.
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fij Conidiophores with conidiak Germinating conidium. | Surface view of culture on PDA.
m Reverse view of culture on PDA. Scale bars: b = 20@0c = 200c mdi k = 10em.

Culture characteristics Conidia germinating on PDA within 12 h and germ tubes produced
from both ends. Colonies on PDA, fagbwing, reaching up to 15 mm diam. in 14 days at 25°C.
Mycelium superficial, circular, hairy, with an entire edge, brownk daown at the periphery,
completely dark brown from below.

Material examined Thailand, Chiang Rai Province, Mae Chan District, on a dead branch of
Tectona grandid..f. (Lamiaceag 1 July 2012, M. Doilom MKT062 (MFLU 13528, holotype),
ibid., (HKAS 94893, isotype), exype living culture, MFLUCCL2-0389, KUMCC 160009.

MetulocladosporiellaCrous, Schroers, J.Z. Groenew., U. Braun & K. Schub., Mycol. Res. 110(3):
269 (2006)

Index Fungorum number: IF50022&acesoffungi numberFoF 10378 6 morphologich
species (Species Fungorum 2021), 6 species with molecular data.

Epiphytic on living leaves.Hyphae immersed to superficial, branched, septate, hyaline,
subhyaline to pale olivaceous, thwalled. Sexual morph: Undetermined. Asexual morph:
hyphomycetous.Conidiophoresmacronematous, mononematous, solitary or aggregated, erect,
subcylindrical, arising from hyphae, smoetialled. Conidiogenous cellsntegrated, terminal,
occasionally intercalary, sympodial, polyblastic, with or without conidial scars, sthdate,
truncate. Conidia in simple and branched chains, ellipsoid, ovoid, subcylindrical, fusiform,
subhyaline to pale olivaceous,i IBseptate, thifwalled, smootbwalled, conidial secession
schizolytic.ChlamydosporeabsentCrous et al. 2006).

Type peciesi Metulocladosporiella musa€E.W. Mason) Crous, Schroers, J.Z. Groenew.,
U. Braun & K. Schub., Mycol. Res. 110(3): 269 (2006) Fig. 25

[ Cladosporium musae.W. Mason, in Martyn, Mycol. Pap. 13: 2 (1945)

For synonyms see Species Fungorum

Index Fungrum number: IF500185

Type material Jamaica, oMusasp., 7 September 1942, E. B. Martyn [slide ex type coll.] (IMI
7521)1 lectotypus hic designates; HondurasMusasp., R.H. Stover (CBS herb. 1478@itypus hic
designatus; culture eapitype CBS 16¥4 ¥4 ATCC 36973).

Notes i MetulocladosporiellaCrous et al. was established by Crous et al. (2006) to
accommodaté€ladosporium musa&.W. Mason which is the causal agent of speckle disease on
the banana in Herpotrichiellaceae. The genus is charactezgdduently branched, pigmented
conidiophores, holoblastic, subconspicuous to conspicuous conidiogenous loci and subhyaline
conidia formed in acropetal, often branched chains (Crous et al. 2006). The phylogenetic analysis
based on the ITS and LSU sequenle¢a demonstrates thitetulocladosporiellamusae(E.W.
Mason) Crous et al. (CBS 161.74) formed a sister group mthrophiala arthrospora(D.J.
Soares, R.W. Barreto & U. BraulW).S. Lisboa et al. (CPC 19480) wi@#9% ML BS, 1.00 BYPP
support represemty as a distinct cladein Chaetothyriales (Fig 1). In  morphology,
Metulocladosporiella resembles Cladophialophora in  Herpotrichiellaceae.  However,
Cladophialophora has unbranched, microto semimacronematous conidiophores while
Metulocladosporiellahas banched, macronematous, mononematous conidiophores (Crous et al.
2006). Thus, we maintaiMetulocladosporiellan Herpotrichiellaceapending further studies.

MinimelanolocusR.F. Castafieda & Heredia, Cryptog. Mycol. 22(1): 7 (2001)

Index Fungorum numbertF28574 Facesoffungi number: FOE0379 34 morphological
species (Species Fungorum 2021), 10 species with molecular data.

Saprobicon decaying wood in aquatic habitaidycelium superficial or partly immersed,
comprising septate, pale brown to brown hyghsmoothwalled hyphaeColoniessuperficial on
the host, effuse, scattered, hairy, brightly colored, glistening. Sexual morph: Undetermined.
Asexual morph: hyphomycetou€onidiophoresmononematous, macronematpusbranched,
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erect, dark brown and gradlyapaler towards the apex, straight or flexuous, cylindrical, smooth,
septate Conidiogenous cellboloblastic, integrated, sympodial proliferating, terminal, pale brown

to brown or subhyaline to hyalin€onidia acrogenous, oblong or clavate to fusiforwith or
without obtuse ends, hyaline to pale brown or brown, solitary, sometimes with secondary conidia,
immature conidia aseptate, medgptate at maturity, dry, smoetralled. Conidial secession
schizolytic.

Figure 257 Metulocladosporiella musaéCBS 161.74, exepitype, redrawn fromCrous et al.
2006. a Conidiophore b, d Conidiogenous cells with conidia.Gonidia e Base of conidiophore on
hypha.Scale bar:iege =10 pm.

Type specie$ Minimelanolocus navicularis(R.F. Castafieda) R.F. CastafieadaCastafieda
Ruiz, Heredia, Reyes, Arias & Decock, Cryptog. Mycol. 22(1): 9 (2001) Fig. 26

[ Pseudospir Rp-eCastaneaa; FunguQulaensessl| (La Habana): 10 (1987)

Index Fungorum number: IF474516

Type materiali Cuba, Havana, Instituto de Investigaciones Fundamentales en Agricultura
Tropical fAlejandro de Humboldt on fallen leavesof Gesneriasp. (Gesneriacege 1987
(Holotype).
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Notesi Minimelanolocusvas introduced by CastafieRaiz et al. (2001) and typified by.
navicularis based on segregation of some atypical species feaudospiropesThe genus is
characterized by conspicuous, moepratous, solitary or fasciculate, septate, erect, straight or
flexuous, smooth or verrucose, cylindrical, sinuate or geniculate, brown to dark brown
conidiophores, with a melanized base and hyaline to brown, oblong, cylindrical, clavate to
fusiform, eusepte, acropleurogenous conidia (Castafede et al. 2001, Hernandéestrepo et
al. 2013, Xia et al. 2014Pseudospiropespecies have comparatively smaller, ellipsoidal and
distoseptate conidia (Castafiddaiz et al. 2001, Ma et al. 2011d&linimelanolcusis a welt
studied genus, which has been described from a wide range of hosts (Zhang et al. 2009, 2010, Ma
et al. 2011a, b, Hernand&aestrepo et al. 2013, Xia et al. 2014). Presently, 34 species epithets are
listed undemMinimelanolocus(index Fungorun021). The members dflinimelanolocushave a
worldwide distribution, and most are saprobes on rotten leaves or dead twigs, wood aimd bark
aguatic habitats. In this studylinimelanolocus rousselianu®ont.) R.F. Castafieda & Heredia
(CBS 126086) aligad with Thysanorea papuan@ptroot) Arzanlou et al. (CBS 212.9@)ith 98%

ML BS, 1.00 BY PPsupport inHerpotrichiellaceadFig. 1) based on combined LSU andST
analysis

Figure 26 1 Minimelanolocus navicularigai c redrawn fromCrous et al. 2006¢ redrawn from
Castafieddruiz et al. 200L a Conidiophore b Conidiogenous cells. 8ase of conidiophore.
d Conidia.Scale bar:iad =10 pm.

1217


http://www.indexfungorum.org/names/families.asp?FamilyName=Herpotrichiellaceae

PhialophoraMedlar,Mycologia 7(4): 202 (1915)

Index Fungorum number: IF934Racesoffungi number: FoF 10380L morphological species
(Species Fungorum 2021), 20 species with molecular data.

Saprobic on decaying wood ormathogenic or animals, including humandMycelium
supeficial or partly immersed, comprising cylindrical, brown, septate hyphae inlikastrands,
tending to become moniliform, smoetalled. Sexual morph: Capronii&e. Ascomata
perithecioid, arising singly, dispersed, superficial, immersed only at teenthees mature, subglobose,
black, smootfwalled but with aseptate orrfulti-septate unbranched, dark brown setae, arising from
the upper part, ostiolat8etaesmoothwalled, rounded at the apex and hardly attenuated or tapering to
the endsOstioleslateral, black, flattenedPeridiumthick, composed ahulti-layered, hyaline tbrown
cells oftextura angularisHamatheciungelatinized)acking pseudoparaphyse&sci8-spored or multi
spored, bitunicateybpyriform to broadly clavate, wall apically thicled, 3. Ascosporesverlapping,
irregularly biseriateoval to fusiform muriform, hyaline to yellovbrown or grey,li 7-transseptate
constricted at the septa, with or without longitudinial segae slightly curved, smoatkalled, with
or without guttiles, without a gelatinous sheath or appenda§gsexual morph: hyphomycetous.
Conidiophoresmononematous, macronematous, unbranched, erect, hyaline to brown, straight or
flexuous, cylindrical, smoothConidiogenous cellenteroblastic, phialidic, termiriglor laterally,
branched, cylindrical elongate or occasionally flaghaped, hyaline to brown, in a globose,
gelatinous mas<Collarettesconspicuous, narrowly cylindrical to funrghaped or slightly flaring.
Conidia acrogenous, obovoidal, clavate, gdoidal or fusiform, and adhere in chains, hyaline to
sunhyaline, aseptate orsképtate, sticky, smoothalled. Conidial secession schizolytic (Medlar
1915, SchelSchwarz 1970).

Type specie$ Phialophora verrucosaVedlar, Mycologia 7(4): 203 (1915)  Figs 27, 28

For synonyms see Species Fungorum

Index Fungorum number: IF214996

Type material not indicated, from a skin lesion biomo sapiens

Notesi The black yeasgenusPhialophorawas introduced wittP. verrucosaas the type
species (Medlar 191%)hich is a human skin pathogen causing chromoblastomycosis. The genus is
characterized by a melanized thallus and subhyaline, obovoidal, clavate, ellipsoidal or fusiform
onecelled, sticky conidia, that adhere in chains or slimy heads, that are produocedht
subhyaline to lightly pigmented, cylindrica¢longate or occasionally flashaped phialides with
narrowly cylindrical to funnekhaped or slightly flaring collarettes in a poorly differentiated
conidial apparatus (Medlar 1915, Scisahwarz 1970)These species occur commonly as saprobes
or plant pathogens on decaying wood (Untereiner & Naveau 1999, Untereiner et al. 2008, Zhuang
et al. 2010Crous et al. 2012 and havebeen isolated from soil, water afobd (apples, butter,
margarine) Gezuele et al. 1972Jntereiner & Naveau 1999, Untereiner et al. 2008)alophora
species also cause chrobtastomycosis, disseminated phaeohyphomycosis and mycetoma or other
skin infections of humans (de Hoog et al. 2000a, b, Caretta et al. 2006, Untereiner et al. 2008, Al
Tawfig & Amr 2009, Feng et al. 2012, Morio et al. 2012, Li et al. 2017). Species skxual
genusCaproniaSacc. are linked t&hialophoraand several hyphomycetous asexual morphs and
yeastlike synanamorphs in culture (Untereiner & Naveau 1999, Untereiner et al. 2008, de Hoog et
al. 2011, Réblova et al. 2013).

Pleomelogramm&peg., AnalMus. nac. B. Aires, Ser. 3 12: 389 (1909)

Index Fungorum number: IF421Bacesoffungi numbeFoF 103812 morphological species
(Species Fungorum 2021), molecular data unavailable.

Saprobicon decaying woody plants. Sexual morgtscostromatgperitheciad, aggregated,
dense, superficial, globose, black, smewtilled, ostiolateOstiole central, black, flattenedReridium
multi-layered Hamathecium lacking paraphyses Asci 8-spored, bitunicatebroadly obclavate
Ascosporediseriate fusiform, muriform, hyaline, 5i transseptate constricted at the septa, with or
without longitudinal septaglightly curved, smootiwalled, with or without guttules, without a
gelatinous sheath or appendadesexual morph: Undetermined.

1218


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5645179/#R7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5645179/#R18

Type specie$ Pleomelogramma argemiensisSpeg., Anal. Mus. nac. B. Aires, Ser. 3 12:
389 (1909)

Index Fungorum number: IF536551

Notes i Pleomelogrammawas established by Spegazzini (1909) to accommo®ate
argentinensisvhich was associated with decorticated branchd&riobotrya japonica The genus
is characterized bperithecioid, aggregated, dense ascostromata and fusifaunform ascospores.
Petch (1924) introduced the second speRiasigosafrom dead branches in Sri Lanka. Currently, two
species are accepted eomelogrammabut neither sexual morph nor molecular sequences are
available. Hence, fresh collections are needed for epitypification and the sequence data are needed to
confirm the identitation ofPleomelogramman Herpotrichiellaceae.

Figure 271 Phialophora verrucosda, b CBS 281.35, c, dried culture of Conant 204 (FH), d. f
type material (FH), redrawn from Sch®thwarz 1970)a Proliferating conidiophore with conidia.

b Chlamydspore with muzzkike protuberance. ¢ Anastomosis of chlamydospores.
d Chlamydospores. e Conidia. f Moniliform hypha with terminal phialide. Scale batse,a = 10
pm, d =5 pum.
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