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Abstract: The new species Neopaxillus dominicanus is described on the basis of collections
from the Dominican Republic. It is distinguished by having a basidiome with decurrent,
distant, white lamellae with evident pink-lilac tinges, the non-depressed pileus at maturity and
well developed catenulate cheilocystidia. A description, color photographs of fresh
basidiomes and line drawings of relevant microscopic traits are provided. N. dominicanus is
morphologically similar to Neopaxillus echinospermus, the type species of the genus. Based
on comparative ITS-LSU rDNA gene sequence analyses, Neopaxillus, formerly placed in the
Boletales, is considered within the Agaricales where it is sister to Crepidotus (Crepidotaceae),
and N. dominicanus is supported as distinct from N. echinospermus. Finally, according to our
morphological and molecular analyses, two collections of N. echinospermus from Mexico are
referable to N. dominicanus.
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Singer (1948) described the genus Neopaxillus Singer to accommodate a single South
American species, N. echinosporus Singer, characterized by a Phylloporus-like habit, distant
and strongly decurrent lamellae, slightly bilateral hymenophoral trama, frequent clamp
connections, and globose, echinulate brown spores. Singer (1951), after recognizing Naucoria
echinosperma Speg. from Brazil (Spegazzini 1889) as a priority synonym of Neopaxillus
echinosporus, proposed the new combination Neopaxillus echinospermus (Speg.) Singer.
Three other species of Neopaxillus were added: one from Patagonia by Horak (1980) (N.
bryogenus E. Horak), another from Sri Lanka by Pegler (1986) (N. reticulatus [Petch] Pegler)
and one more from Puerto Rico by Singer and Lodge (1988) (N. plumbeus Singer & Lodge).
Neopaxillus bryogenus later was transferred to Galerina Earle by Horak (1988).

Due to its habit, slightly bilateral trama and spore print color, the genus was considered within
Paxillaceae Lotsy of the Boletales E.-J. Gilbert (Machol and Singer 1971, Singer 1986,
Singer and Lodge 1988). Binder and Hibbett (2006) tentatively placed Neopaxillus in the
Serpulaceae Jarosch & Bresinsky, without providing subordinal placement.

During surveys of macrofungi in the Dominican Republic (Greater Antilles)
collections of a strange paxilloid fungus were recorded and subsequently identified as a novel
Neopaxillus. The aim of this paper is to fully describe and illustrate the new taxon as well as
investigate the phylogenetic position of Neopaxillus within the Agaricomycetes.

MATERIALS AND METHODS

Morphology.—The macromorphological descriptions follow the detailed field notes taken for each collection on
fresh material by the second author. The micromorphological descriptions are based on study of herbarium
material rehydrated in 5% KOH and stained in Congo red, cresyl blue and Melzer's reagent. Spore size is
expressed both as a range and a mean value based on 90 randomly chosen spores from three specimens of three
collections stained in Melzer's reagent (spinulae not included). The width of basidia was measured at the widest
part, and the length was measured from the apex (sterigmata excluded) to the basal septum. Line drawings were

done with the aid of a drawing tube.



These abbreviations are used: Q = the quotient of length and width of the spores in side view; Qm =
average quotient; L = number of entire lamellae; 1 = number of lamellulae between each pair of entire lamellae.
Color comparisons were made with the Methuen Handbook of Color (Kornerup and Wanscher 1978). Author
citations follow the Index Fungorum Authors of Fungal Names
(http://www.indexfungorum.org/authorsoffungalnames.htm). Herbarium abbreviations are according to Thiers
(2011). All the material examined is housed at MCVE (Herbarium del Museo Civico di Storia Naturale, Venezia,
Italy). The Latin description of the new species and the new combinations are deposited in MycoBank
(http://www.mycobank.org).

DNA extraction, PCR amplification and DNA sequencing.—Genomic DNA was isolated from 1 mg dried
herbarium specimens (TABLE I) using, in parallel, both the DNeasy Plant Mini Kit (QIAGEN, Milan, Italy)
according to the manufacturer's instructions and a modified 2% CTAB method (Savolainen et al. 1995).
Universal primers ITS1F/ITS4 were used for the ITS region amplification (White et al. 1990, Gardes and Bruns
1993) and primers LROR/LR6 (Vilgalys and Hester 1990, Vilgalys lab, unpubl
http://www.botany.duke.edu/fungi/mycolab) for the LSU rDNA amplification. Amplification reactions were
performed in a PE9700 thermal cycler (Perkin-Elmer, Applied Biosystems) in 25 UL reaction mixtures using
these final concentrations or total amounts: 5 ng DNA, 1x PCR buffer (20 mM Tris/HCI pH 8.4, 50 mM KCl), 1
UM each primer, 2.5 mM MgCl,, 0.25 mM each dNTP, 0.5 unit Taq polymerase (Promega, Milan, Italy). The
PCR program was 3 min at 95 C for 1 cycle, 30 s at 94 C, 45 s at 50 C, 2 min at 72 C for 35 cycles and 10 min at
72 C for 1 cycle. PCR products were resolved on a 1.0% agarose gel and visualized by staining with ethidium
bromide. The PCR products were purified with the AMPure XP kit (Beckman, Milan, Italy) and sequenced by
DiINAMYCODE s.r.l. (Turin, Italy) and Macrogen Inc. (Seoul, Republic of Korea). Sequences were assembled
and edited with the phred/phrap/consed software suite and were submitted to GenBank (accession numbers are
reported in TABLE I and FIGS. 3, 4), and the alignments and phylogenetic trees are available at TreeBASE
(www.treebase.org) under accession number S11583.

Sequence alignment and phylogenetic analysis—Sequences were checked and assembled with Geneious 5.1.6
(Drummond et al. 2009) and compared to those available in the GenBank database
(http://www.ncbi.nlm.nih.gov/Genbank/) using the BLASTN algorithm. Based on BLASTN results, sequences
were selected according to the outcomes of other phylogenetic studies on Agaricales (Aime 1999, 2001;

Matheny et al. 2006, 2007; Aime et al. 2005; Petersen et al. 2010; Alvarado et al. 2010).



Two phylogenetic analyses were performed: the first, based on LSU sequences, to focus on the position
of Neopaxillus species in the Crepidotoid clade (the clade contains families Crepidotaceae [S. Imai] Singer and
Inocybaceae Jiilich; Matheny 2009, Alvarado et al. 2010); the second to investigate the relationships among
Neopaxillus species with a combined ITS and LSU sequences dataset. Alignments were generated for each ITS
and LSU dataset using MAFFT (Katoh et al. 2002) with default conditions for gap openings and gap extension
penalties. The two alignments were imported into MEGA 5 (Tamura et al. 2011) for manual adjustment. The
best-fit substitution model for each single alignment was estimated by both the Akaike information criterion
(AIC) and the Bayesian information criterion (BIC) with jModelTest 0.1.1 (Posada 2008). GTR+G and
GTR+I+G models were chosen respectively for the ITS and LSU alignments. Tubaria dispersa (Berk. &
Broome) Singer (EF051054) was chosen as outgroup taxon for the LSU alignment (members of the Tubariaceae
Vizzini were used as outgroup per Matheny 2005 and Alvarado et al. 2010), while Inocybe geophylla (Sowerby)
P. Kumm. (HQ604291) was chosen for the combined ITS and LSU dataset. Phylogenetic hypotheses were
constructed under Bayesian inference (BI), maximum likelihood (ML) and maximum parsimony (MP) criteria.

Bayesian inference of phylogeny using Markov chain Monte Carlo (MCMC) was carried out with
MrBayes 3.1.2 (Huelsenbeck and Ronquist 2001). For each analysis four incrementally heated simultaneous
MCMC chains were run 10 000 000 generations under model assumption. Trees were sampled every 1000
generations resulting in an overall sampling of 10 001 trees. The burn-in value was evaluated with Tracer 1.4
(Rambaut and Drummond 2007). The first 15% trees was discarded as burn-in. For the remaining trees a
majority rule consensus tree showing all compatible partitions was computed to obtain estimates for Bayesian
posterior probabilities (BPP). Branch lengths were estimated as mean values over the sampled trees. Only BPP
values greater than 0.50 are reported in the resulting trees. This Bayesian analysis was repeated three times,
always using random starting trees and random starting values for model parameters to test the independence of
the results from revisiting of prior topologies during chain growth (Huelsenbeck et al. 2002).

The maximum likelihood estimation was performed with RAXML 7.0.4 (Stamatakis 2006) with 1000
bootstrap replicates (Felsenstein 1985) using the GTRGAMMAI and GTRGAMMA (LSU and ITS analyses
respectively) algorithm to perform tree inference and topology reconstruction. Support values (MLB) from both
bootstrapping runs were mapped on the globally best tree with the —f a option of RAXML and —x 12345 as a
random seed to invoke the novel rapid bootstrapping algorithm. Only MLB values greater than 50% are reported

in the resulting trees.



Finally, parsimony reconstruction was performed with PAUP 4.0b10 (Swofford 2002). MP analysis was
conducted with the heuristic search mode with 1000 random addition sequence replicates and tree bisection
reconnection (TBR) branch swapping but keeping only 10 trees per replicate to discover possible islands of
maximum parsimony. All character states were treated as unordered and equally weighted. Gaps were treated as
missing data. Branch robustness was estimated by nonparametric bootstrapping (Felsenstein 1985) with 1000
replicates with 10 random addition replicates per bootstrap. Only bootstrap values (MPB) exceeding 50% are
visualized in the resulting trees. Support values for major clades that are supported by either BI, ML and MP
analyses are visualized in the resulting tree. Analysis of the pairwise percent identity values for the Neopaxillus

sequences (see RESULTS) were calculated with MEGA 5 (Tamura et al. 2011).

RESULTS
TAXONOMY
Neopaxillus dominicanus Angelini et Vizzini, sp. nov. FiGs. 1,2

Mycobank MB561643

A N. echinospermo differt lamellis in juventute albis deinde saepe
lilaceis, pileo haud umbilicato, cheilocystidia vere manifesta, spinulis sporalis conico-cylindraceis atque
structura molecularis in spatiis internis transcriptis ITS.

Typus: Dominican Republic, Puerto Plata, Sosua, ad locum dicto "El Castillo”, 10/1/2010, leg. C.

Angelini (MCVE n. 25727, holotypus).

Etymology: The specific epithet refers to the country, Dominican Republic, where the
type collection was made.

Habit chroogomphoid to paxillo-phylloporoid (FIG. 1). Pileus 50-80(—100) mm diam;
at first convex, expanded to plano-convex to applanate, rarely with a slightly depressed
center; margin for a long time involute, inflexed, then plane, crenulate, undulate, ribbed;
surface mat dry, minutely velutinous-tomentose, somewhat reticulately wrinkled, coarsely
venose at center in young pilei (FIGS. 1b, 2a, as in Pluteus thomsonii [Berk. & Broome]
Dennis); at first ochraceous brown (5C7-8), then ochraceous yellow, fading to lemon yellow
(4A8, B7-8) when fully expanded; white at the margin. Lamellae distant (L = 12-20; 1 =[1-

13—-4[-5]), thick, strongly decurrent, extending halfway down stipe, up to 7 mm broad, often



crisped and connected by veins, white, gray-white (1A1,B1) (FIG. 1a, b), then whitish-lilac
(7B3-4, C3-4) (FIG. 1c), belatedly violaceous brown due to spore maturation; edges
concolorous or slightly paler, sinuous, sterile. Stipe 30—50 x 3—8 mm; equal, solid, terete,
central to slightly eccentric, straight to somewhat curved, flexuous, white, basal mycelium
white. Context white, unchanging, firm and fibrous, odorless. Spore-print dark brown with
violet shades (7B3-4, C3-4, D4-5). Basidia bi- and tetrasporic, clavate, 30-32 x 7-10 pm
(F1G. 2d); sterigmata 4.5-5.5 um long. Cheilocystidia septate, catenulate, lageniform, fusiform
or cylindrical, with 30-50 x 10-15 pm terminal elements (FIG. 2e). Pleurocystidia absent.
Spores (n = 90) globose, (6.2-)6.5-7.6(-8.0) um, on average 7.1 um, Q = Qm = 1.0,
nonamyloid, uniguttulate, aculeate-spinulose; echinules conico-cylindrical, 0.5-0.85(1.0) um
high, isolate or sometimes interconnected by a network of thin ridges (FIG. 2f). Pileipellis a
trichodermial palisade made up of erect, cylindrical, yellow-brown, encrusted hyphae with
usually clavate terminal element, 20—40 x 8—12 pm (FIG. 2c¢). Hymenophoral trama slightly
bilateral, with hyphae 2—8 pm wide. Thromboplerous hyphae (= oleiferous hyphae sensu
Clémencon 2004) present (FIG. 2g). Clamp connections abundant.

Habitat and distribution. Terricolous, gregarious to subcaespitose in small clusters, on
bare soil, under broadleaf trees (Fabaceae Lindl., Fagaceae Dumort., Rubiaceae Juss.,

Rutaceae Juss.). October-February. Known only from the Dominican Republic and Mexico.

Specimens examined. DOMINICAN REPUBLIC, Puerto Plata, Sosua, El Castillo, 100 m, 2 km from
the sea, bare soil under broadleaf trees, 1 Jan 2004, leg. C. Angelini (Angelini pers herb); ibidem, 22 Dec 2007,
leg. C. Angelini (Angelini pers herb); ibidem, 3 Feb 2009, leg. C. Angelini (Angelini pers herb); ibidem, 10 Jan
2010, leg. C. Angelini (HOLOTYPE MCVE n. 25727; ISOTYPE TO AVACI1); ibidem, 12 Jan 2011, leg. C.
Angelini (MCVE 26928; duplo in TO AVACI12). MEXICO, Nuevo Leon, Mpio. De Santiago, El Cercado, 520
m, mixed forest with Zanthoxylum L., Acacia Mill. and Randia L., 8 Oct 1983, leg. Jesus Garcia J. (F 1059091-
Jestis Garcia J. 3167, as N. echinospermus); ibidem, 450 m, mixed mesophytic forest, under Quercus virginiana

P. Mill., 22 Oct 1988, leg. Gregory M. Mueller (F 1133966-Gregory M. Mueller 3831, as N. echinospermus).



Additional specimens examined. Neopaxillus echinospermus: BRAZIL, Parana State, Sao José dos
Pinhais, Roga Velha, 900 m, mixed ombrophilous forest, on ground, under native dicotyledonous trees, 23 Jan
2001, leg. A.A.R. de Meijer (MA-Fungi 49404- MPM 2886). Neopaxillus plumbeus: USA- PUERTO RICO, El
Verde, Luquillo Mountains, Luquillo National Park, on clay soil in wet tropical montane forest, 5 Sep 1985, leg.
Lodge & Prieto (HOLOTYPE F 1068564 - Lodge No. PR 38). Neopaxillusreticulatus: SRT LANKA, Nuwara

Eliya Distr., Hakgala, on dead wood, May 1912, leg. T. Petch (HOLOTYPE K(M) 168990 - T. Petch 3536).

DNA sequencing and phylogenetic analyses—Amplification and sequencing of the ITS and
LSU rDNA regions were successful for all specimens selected for molecular study (TABLE 1),
with the exception of N. reticulatus (specimen too old and strongly infected by a
hyphomycete). Comparing these sequences with those from GenBank revealed that
Neopaxillus species do not belong to the Boletales, but they show affinities with species of the
genus Crepidotus (Fr.) Staude of the Crepidotoid clade of the Agaricales as defined by
Matheny et al. (2006), Matheny (2009) and Alvarado et al. (2010) (= Crepidotaceae s.l.
according to Petersen et al. 2010). The results of our phylogenetic analyses are presented
(FI1Gs. 3, 4).

The Crepidotoid LSU data matrix comprises a total of 49 sequences (including 43
from GenBank). This dataset includes 934 positions with 243 (26.01%) as variable sites and
170 (18.2%) parsimony informative. The BI, ML and MP trees are congruent, but only the
Bayesian tree is shown (FIG. 3). All analyses show that Neopaxillus species are nested in the
Crepidotoid clade (BPP 0.99, MLB 87%, MPB 79%) and sister to Crepidotus (BPP 1, MLB
81% and MPB 58%).

The combined ITS and LSU data matrix comprised 22 sequences (including 10 from
GenBank). This dataset includes 1641 positions with 420 (25.6%) as variable sites and 197
(12.0%) parsimony informative. The topology and branches support values of all the analyses

are consistent, but only the Bayesian tree is shown (FIG. 4). All Neopaxillus sequences are



closely related and form a well supported clade (BPP 1, MLB 100% and MPB 100%) sister to
Crepidotus and Smocybe P. Karst.

The four N. dominicanus sequences (two from the Dominican Republic, two from
Mexico) are almost identical (99.9% of pairwise percent identity for both ITS and LSU
regions). These are sister to the N. echinospermus sequence with 93.3% and 98.5% of
pairwise identity of ITS and LSU regions respectively. A third Neopaxillus species, basal to
the others, is N. plumbeus. According to these ITS pairwise percent identity values and
accepting an intraspecific variability lower than 3% (Nilsson et al. 2008), Neopaxillus
dominicanus, N. echinospermus and N. plumbeus should be considered distinct species.
DISCUSSION
Neopaxillus species delimitation.—Neopaxillus dominicanus is easily recognized in the field
by the combination of its whitish, strongly decurrent lamellae with pink-lilac tinges and the
applanate, rarely depressed pileus. Microscopically the species is remarkable due to the
combination of well developed catenulate cheilocystidia and strongly ornamented spores.
These collections represent the first record of a Neopaxillus from the Dominican Republic.
Furthermore the photographs provided here are the first so far published of a Neopaxillus
species.

The closely allied taxon of our new species, N. echinospermus, originally was
described from Brazil (Singer 1948, 1951); it differs in having a clearly depressed pileus with
yellow-brown lamellae, inconspicuous noncatenulate cystidia, lower truncate spore spinules
(Singer 1949, 1964; Singer et al. 1990, Watling and Meijer 1997) as well as different ITS and
LSU sequences. Singer (1964, PLATE 1/F1Gs.1-4) and Watling and Meijer (1997) describe the
lamellae of N. echinospermus as pale buff, mustard yellow, later brownish, and clay brown to
dark brown when fully mature respectively, always without lilac tinges. The same authors

describe the pileus of this species as soon irregularly applanate and centrally depressed to



deeply or shallowly infundibuliform. Regarding the presence/absence of cheilocystidia in N.
echinospermus, in the protolog Singer (1948) as well as Watling and Meijer (1997) the
species is reported as lacking cheilocystidia. Singer (1964) and Singer et al. (1990) found
sterile elements not well differentiated from basidia in old basidiomes. Horak (1968), who
examined the type collection, reported inconspicuous, noncatenulate cheilocystidia and
pleurocystidia. Our observations on a Brazilian collection (MA-Fungi 49404, see Additional
specimens examined) are in agreement with Horak's description.

The geographical distribution of N. echinospermus also is limited, so far confined to
tropical and subtropical South America. In addition to Brazil it is has been reported from
Bolivia, Paraguay and Argentina (Singer and Digilio 1952, Singer 1964, Singer et al. 1990,
Pegler 1997, Watling and Meijer 1997, Neves and Capelari 2007). Mexican collections
determined as N. echinospermus show hymenial cystidia and lilac-violet tinges in the lamellae
(Guzman 1983, Garcia and Lopez 1993, Guzman and Guzman-Davalos 1984, Singer et al.
1990). As stated by Singer et al. (1990, p 20) with regard to these collections: “If this is
indeed a Neopaxillus, it is a third species, perhaps intermediate between N. echinospermus
and N. plumbeus.” Based on our morphological and molecular analyses of two Mexican
collections (F 1059091, F 1133966), these are clearly referable to N. dominicanus (FIGs. 3, 4).

Neopaxillus plumbeus Singer & Lodge from Puerto Rico is macro- and
microscopically characterized by small basidiomes (pileus 4-9 mm broad), a gray to purple-
blue pileus, gray pigmentation in lamellae, stipe and context, and versiform, nonseptate
cheilocystidia (Singer and Lodge 1988).

Neopaxillus reticulatus (Petch) Pegler from Sri Lanka has a lignicolous habit (on dead
logs), an eccentric stipe, an infundibuliform pileus, a fertile gill edge, a pileipellis made up of
a cutis, and pale spores with smaller and shorter echinulae (Pegler 1986 and our observations

on type collection). According to Pegler (1986), its spores look like those of Crepidotus spp.



This is the only Neopaxillus species described outside Meso- and South America. Due to its
aberrant habit and spores and its non-neotropical distribution, the placement of this taxon in
Neopaxillus is doubtful. According to our analysis of the type collection (K[M] 168990), it
could be a Crepidotus.

Phylogenetic position of Neopaxillus.—Contrasting with the morphologically based position
of Neopaxillus in the Boletales (Machol and Singer 1971, Singer 1986, Singer and Lodge
1988, Binder and Hibbett 2006), our phylogenetic analyses (FIGS. 3, 4) clearly indicate an
affiliation of Neopaxillus with the Agaricales within the Crepidotoid clade, as delimited by
Matheny et al. (2006), Matheny (2009) and Alvarado et al. (2010) (= Crepidotaceae sensu
Petersen et al. 2010). In particular Neopaxillus occupied a sister relationship to Crepidotus in
the LSU analyses (FIG. 3) and to the clade consisting of Crepidotus and Smocybe species in
the combined ITS-LSU analyses (FIG. 4). Micromorphological characters, the spore shape and
ornamentation and cheilocystidia of Neopaxillus, resemble those of Crepidotus (Hesler and
Smith 1965, Singer 1986, Consiglio and Setti 2009). Neopaxillus differs morphologically
from Crepidotus mainly in the chroogomphoid to paxilloid habit, bilateral hymenophoral
trama and terricolous habitat.

Neopaxillus species are present mostly in Central and South America, including the
Caribbean Islands (Neotropics). Species of Neopaxillus were suspected by Singer (1986) and
Watling (2002) to be ectomycorrhizal, due to their presumed affiliation with the
ectomycorrhizal Paxillaceae. According to our phylogenetic analyses, we predict all species
of Neopaxillus could be saprotrophic, like most of the Crepidotaceae (Crepidotus and
Smocybe; Senn-Irlet 1995).

In our LSU analyses (FIG. 3) the position of Smocybe in the Crepidotoid clade is
unresolved; our results disagree with the analyses of Aime (2001), Aime et al. (2002, 2005),

Matheny et al. (2006), Alvarado et al. (2010) and Petersen et al. (2010), where Smocybe is



sister to the Crepidotus species studied. Smocybe shares with Crepidotus a physiological
character unique among the Agaricales (with the exception of Pluteus, Banerjee and Sundberg
1993): along period of spore dormancy before germination (Aime 1999, Aime and Miller
2002). In future work it could be interesting to check for this character in Neopaxillus species.
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LEGENDS

FIG. 1. Neopaxillus dominicanus (from holotype). a, b, c. Basidiomes. Bars = 50 mm.

FIG. 2. Neopaxillus dominicanus (from holotype). a. Pileus surface. b. Stipe and lamellae. c. Pileipellis. d.
Basidia. e. Cheilocystidia. f. Spores. g. Thromboplerous hypha. Bars: a,b=40 mm;c.d, e, g=30 pm; f=20
pm.

FIG. 3. Crepidotoid clade. Bayesian phylogram obtained from the general LSU sequence alignment. Tubaria
dispersa was used as outgroup. Values for clades that are supported in either the Bayesian (posterior
probabilities, BPP), maximum likelihood (ML bootstrap percentage, MLB) and maximum parsimony (MP
bootstrap percentage, MPB) analyses are indicated. BPP above 0.50 and MLB/MPB above 50% are given above
branches. Numbers (1-4) refer to the N. dominicanus collections reported (TABLE I).

FIG. 4. Bayesian phylogram obtained from the combined ITS-LSU sequence alignment. |nocybe geophylla was
used as outgroup. Values for clades that are supported in either the Bayesian (posterior probabilities, BPP),
maximum likelihood (ML bootstrap percentage, MLB) and maximum parsimony (MP bootstrap percentage,
MPB) analyses are indicated. BPP above 0.50 and MLB/MPB above 50% are given above branches. Numbers

(1-4) refer to the N. dominicanus collections reported (TABLE I).

FOOTNOTES
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TaBLE|. Collections of Neopaxillus used in this study for the molecular analyses

Species

GenBank accession
numbers

ITS

LSU

Source, country, dateand
collector

Neopaxillus dominicanus 1

Neopaxillus dominicanus 2

Neopaxillus dominicanus 3

Neopaxillus dominicanus 4

Neopaxillus echinosper mus

Neopaxillus plumbeus

Neopaxillus reticulatus

HQ452479

JN033216

JN033218

JN033220

AJ419194°

JN033223

HQ452478

JN033217

JN033219

JN033221

JN033222

JN033224

MCVE 25727(holotype),
DOMINICAN REPUBLIC,
10/01/2010, leg. C. Angelini
MCVE 26928, DOMINICAN

REPUBLIC, 12/01/2011, leg. C.
Angdlini

F 1059091 (Jesus Garcia J. 3167),

MEXICO, 08/10/1983, leg. Jestis
Garcia J.

F 1133966 (Gregory M. Mueller
3831), MEXICO, 22/10/1988, leg.
Gregory M. Mueller
MA-Fungi 49404 (MPM 2886),
BRAZIL, 23/01/2001, leg. A.A.R.
de Meijer
F 1068564 (Lodge No. PR 38)
(holotype), USA, PUERTO RICO,
05/09/1985, leg. Lodge & Prieto
K(M) 168990 (T. Petch 3536)
(holotype), SRI LANKA, May 1912,
leg. T. Petch

& Sequence retrieved from GenBank.









Crepidotus croceitinctus AF367932
Crepidotus croceitinctus AF367937
Crepidotus herbarum AF367934
Crepidotus variabilis AF367949
Crepidotus thermophilus AF205669

Crepidotus submollis AF367946
Crepidotus fraxinicola AF205676

1/100/100

1/93/76

4

0.8/-/-

Country abbreviations for the Neopaxillus collections:

0.99/69/71

BR - Brazil ' Crg;g?tﬁ(tjt?stuaslaizgg’;sezfszigsigemeo
DO — Dominican Republic

0.8811- Crepidotus fragilis AF367931

MX — Mexico - I Crepidotus cesatii AF20s681

PR — Puerto Rico 09 Crepidotus lanuginosus AF367940

Crepidotus subfulviceps Fioar116

Crepidotus amygdalosporus AF205678

Crepidotus betulae AF205679

Crepidotus nyssicola AF205690

Crepidotus applanatus AF205694

1/100/99 Crepidotus sinuosus AF367945
Crepidotus sp. MCA499 AF367951
Crepidotus nephrodes AF205693
Crepidotus sp. MCA442 AF367950

Pellidiscus pallidus Avs71017

1/99/98 Crepidotus brunnescens AF367936
1/81/58 _|_—|_— Crepidotus sp. MCA679 AF367952
0.9/-/- Crepidotus sp. MCA717 AF367953

r Neopaxillus dominicanus 1 HQ452478 DO

/1001100 | Neopaxillus dominicanus 2 JN033217 DO
1/98/96 I Neopaxillus dominicanus 3 JN033219 MX
-~ Neopaxillus dominicanus 4 JN033221 MX
0.99/87/79 — Neopaxillus echinospermus JN033222 BR
— Neopaxillus plumbeus JN033224 PR

Simocybe sp. AF205687
0.88/61/- 0.95/85/58 | 191~ - Simocybe centunculus ArF205707
T 1/99/82 1/100/100 = Simocybe serrulata AY745706

Simocybe sumptuosa bao71699

9/
89/75

0.74/-/-

1/100/100

0.82/-/- 0.86/61/-
0.86/-/-

1/95/64

Simocybe sp. Gas92979

—|j Simocybe amara AF205708
0.91/85/73 Simocybe americana AF205709
1/100/99 o5/51/54 0.97/62/77 Tubariomyces inexpectatus us69855
'—|—| Tubariomyces sp. EUs00887
Mallocybe unicolor Av380403
0.93/72/67 1/60/85 | Inocybe petiginosa AF261510

L————— Inocybe geophylla Av3sos77

0.51/59/55 — Pleuroflammula sp. AF208533
i % Pleuroflammula flammea AF2s1490
Pleuroflammula sp. AF367963
1/100/100 — Tubaria segestria bQ9se299
Tubaria vinicolor bQ9ss300
— Tubaria dispersa EF051054

0.04 expected changes per site



Country abbreviations for the Neopaxillus collections:

Neopaxillus dominicanus 1 HQ452479, HQ452478 DO
BR - Brazil

DO — Dominican Republic
MX — Mexico
PR — Puerto Rico

11100100 Neopaxillus dominicanus 2 JN033216, JN033217 DO

Neopaxillus dominicanus 3 JN033218, JN033219 MX
1/99/99

Neopaxillus dominicanus 4 JN033220, JN033221 MX

1/100/100
Neopaxillus echinospermus AJ419194, JN033222 BR

Neopaxillus plumbeus JN033223, JN033224 PR

1/100/100 [ Crepidotus calolepis FJ904178 (both regions)

0.83/85/72 Crepidotus mollis FJ627025 (both regions)

1/100/100

Crepidotus tennesseensis FJ601806, GQ892981
0.51/83/-

Simocybe serrulata DQ494696, AY745706

Inocybe geophylla HQ604291 (both regions)

0.04 expected changes per site
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