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Abstract: A description and illustration is provided of the new genus Lasiocupulina and new species, L. me-
diterranea, recently discovered in a canyon during a field trip in Albania. The fringed margin is the most re-

markable character of this small discomycete. The results of a rDNA analysis are also provided and confirm
the novelty and phylogenetic position of this taxon.
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Résumé : description et illustration d’un nouveau genre et d'une nouvelle espece, Lasiocupulina mediterra-
nea, découverte récemment dans un canyon lors d’'une excursion en Albanie. La marge frangée est le carac-

tére le plus remarquable de ce petit discomycete. Une analyse ADN est également fournie et confirme

l'originalité de ce taxon.
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Introduction

During a recent field trip in Albania, the second author collected
a small discomycete resembling Cupulina ascophanoides (Boud.) Van
Vooren. The microscopical examination and a phylogenetic analysis
revealed that the two collections represent a new genus and a new
species, close to Cupulina (Doucoup et al., 2015). We present the re-
sults of our study herein.

Materials and methods

Morphology, cytology and cytochemistry. — The observations
were made on living and dried material, rehydrated for about two
hours in tap water. The microscopic characters were observed and
measured in tap water and Lugol’s solution (IKI) was used to test the
amyloid reaction of the ascus. Measurements were made on 30 as-
cospores floating freely in our preparation in water (rehydrated ma-
terial), under the 100x oil immersion lens of a transmission light
microscope Olympus CX-31. X represents the average value of spore
dimensions, and Q the ratio between spore length and width, the
value in italics represents the average value of this ratio. Macro-
graphs were made in situ using a digital camera, while micrographs
were taken using digital camera mounted directly on the micro-
scope. Line drawings were made freehand to scale.

DNA extraction, amplification and sequencing. — DNA was
extracted using the same method as described in VAN VOOREN et al.
(2015), except for evolutionary analyses which were conducted in
MEGA X (Kumar et al., 2018) with 90 nucleotide sequences for the
LSU locus (845 sites) and 86 for the ITS (469 sites). The evolutionary
history was inferred by using the Maximum Likelihood method
based on the General Time Reversible model (Ner & Kumar, 2000)
with 1000 bootstrap iterations. The LSU tree with the highest log
likelihood (-5200.76) is shown; the same was done for the ITS tree
(-6116.38). The percentage of trees in which the associated taxa clus-
tered together is shown next to the branches. Initial tree(s) for the
heuristic search were obtained automatically by applying Neighbor-
Join and BioNJ algorithms to a matrix of pairwise distances esti-

Table 1: Collections of Lasiocupulina mediterranea sequenced and
used in the molecular phylogenetic study, with voucher information
and GenBank accession numbers

Species Herbarium # | Collector | 28S LSU ITS
Lasiocupuling |y, 116707 01 | M.Vega |MK238281|MK238279
mediterranea

Lasiocupulina |\, 5018.07.01| M.Vega |MK238282| MK238280
mediterranea

Mots-clés : Cupulina, phylogénie moléculaire, Pyronemataceae, taxinomie, Tricharina.

mated using the Maximum Composite Likelihood (MCL) approach,
and then selecting the topology with superior log likelihood value.
A discrete Gamma distribution was used to model evolutionary rate
differences among sites [5 categories (+G, parameter = 0.3255)]. The
rate variation model allowed for some sites to be evolutionarily in-
variable ([+], 32.78% sites). The trees are drawn to scale, with branch
lengths measured in the number of substitutions per site.

Sequences generated during this study were deposited in Gen-
Bank under the accession numbers listed in Table 1.

Taxonomy

Lasiocupulina VVan Vooren & M. Vega, gen. nov. - MB 828903

Diagnosis: Differs from Cupulina by the presence of a hairy margin
and its molecular data.

Type species: Lasiocupulina mediterranea Van Vooren & M. Vega

Etymology: From Greek, lasios (Aactog), which means shaggy or
wooly, and Cupulinag, referring to its similarity to that genus.

Lasiocupulina mediterranea\an Vooren & M. Vega, sp. nov. - MB
828904

Diagnosis: Differs morphologically from the most similar Cupulina
ascophanoides by its smaller ascospores, its fringed margin made of
short, hyaline to light brown-yellow hairs, and its growth at a lower
elevation. Holotype — Coll. MV180702-01, deposited in HBG.

Etymology: Derived from the Mediterranean Sea, referring to the
region in which the species was collected.

Description (Pl. 1-3)

Apothecia sessile, discoid, 1.5-2 mm diam., fully pale orange,
with a fringed margin made of short, hyaline hairs.

Subhymenium of textura intricata, with orange-coloured hyphae.
Medullary excipulum ~50-70 pum thick, of textura intricata, made
of hyaline hyphae. Ectal excipulum ~50-60 pum thick, of textura
globulosa/angularis, with hyaline cells, 10-25 pm wide, becoming a
textura prismatica in the marginal area. Marginal hairs 45-100 X 6-
12 um, hyaline or light brown-yellow coloured, superficial, dense,
obtuse, septate, with a slightly enlarged single base, 1-1.2 um thick-
walled, mixed with hyaline, clavate cells. Anchor hyphae present
but scattered at the outer surface base, 4-6 um wide, hyaline, with
a bulbous base, 15-20 pm wide. Asci cylindrical, 160-190 x 13—
16 um, 8-spored, tapering at the base, with croziers, inamyloid. Pa-
raphyses cylindrical, not enlarged at the top, 3-4 um diam., hyaline.
Ascospores ellipsoid with tapered ends, (16) 17-19 X 9-11 um [X =
17.7 X 10.2 um], Q = 1.6-1.7-1.9, hyaline, smooth, thin-walled, egut-
tulate, sometimes with a few bipolar spore granules (BSG); overma-
ture spores guttulate, germinating outside the asci.
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Studied collections: ALANIA —Vuno, Kanioni i Gjipesé, 40.130069°

N, 19.673491° E, 151 m a.s.l, approx. 700 m from the shores of the

Mediterranean Sea, on bare soil, in a dried stream, leg. M. Vega, 2 Jul. Morphologically Lasiocupulina mediterranea is rather similar to
Cupulina ascophanoides but there is a striking difference when stud-
] . . ied under the binocular hand-lens: the margin is distinctly fringed
tween small mosses and liverworts, 40.131736° N 19.674066° E, e to the presence of numerous short hairs (PI. 1, fig. C-E). Al-

177 ma.s.l, 2 Jul. 2018, ex herb. M.V. 180702-03, N.V.2018.07.01 (LY).  though C. ascophanoides possesses some scattered marginal hy-

2018, M.V. 180702-01 (holotype, HBG). Same locality, on soil, be-
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Plate 1 - Lasiocupulina mediterranea
A. Locality of the collections. B. Type of habitat. C-D: Coll. N.V. 2018.07.01 in situ. E: Specimen rehydrated from coll. N.V. 2018.07.01. F: Coll.
MV180702-01 (holotype) in situ. All photos by M. Vega, except E by N. Van Vooren.
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Plate 2 - Lasiocupulina mediterranea — Microscopic characters in water.
A-B: Marginal hairs. C-D: Overmature ascospores. E-F: Ascopores. Scale bars = 10 um. All photos by N. Van Vooren.

phoid hairs (DouGoup, 2002; VAN VOOREN et al., 2017) mixed with
emerging cells, here we can observe true hyaline or light-coloured
hairs in the prolongation of the marginal cells. The ascospores of
L. mediterranea differ as well, they are a bit shorter on average,
reaching 19 um in maximum length (vs. 24 um for C. ascophanoides),
and the ascospore shape is different due to its tapered ends. The
bipolar spore granules also seem to be less numerous compared to
our own observations of C. ascophanoides or are absent, but further
collections of L. mediterranea are needed to confirm that. Cupulina
montana, the type-species of Cupulina, has very different and much
longer ascospores (Doucoup et al., 2015) and thus cannot be con-
fused with this new species. Ecologically it is important to also note
that L. mediterranea was growing at a lower elevation than the two
species mentioned (between 750 and 2520 m a.s.l. for C. asco-
phanoides1, 1600 to 2040 m a.s.l. for C. montana).

The presence of coloured hairs and eguttulate ascospores could
also suggest the genus Tricharina Eckblad emend. VAN VOOREN et al.
(2017). However, the marginal hairs are organized in clusters and
are generally longer, except in T. glabra U. Lindemann & Béhning,

the other characters of which are very different though (LINDEMANN
& BOHNING, 2016). Pseudaleuria fibrillosa (Massee) J. Moravec pos-
sesses eguttulate ascospores and similar marginal hairs but its as-
cospores are ellipsoid with rounded ends, the paraphyses contain
carotenoids in lipid bodies, and numerous flexuous excipular hairs
are present.

The molecular data based on the 28S LSU locus (Fig. 4) and on ITS
(Fig. 5) exclude a relationship with the genus Tricharina and place
the new species into a sister clade of Cupulina. The estimates of evo-
lutionary divergence between sequences of Lasiocupulina mediter-
ranea and those of Cupulina ascophanoides show a difference of 3.9
t0 4.1% on the 845 bp of the LSU alignment and about 2.5% on the
469 bp on the ITS alignment. We are convinced this justifies the pro-
posal of a new genus.

Finally, the results obtained suggest that the full diversity in this
group of tricharinoid species is still to be discovered.

T With the exclusion of the Norwegian collections, located at a lower elevation (but at a higher latitude).
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Plate 3 - Lasiocupulina mediterranea — Microscopic characters in water.
A: Ascospores. B: Top of paraphyses and ascus. C: Ascus base. D: Marginal hairs. Scale bars = 10 um. Drawing by N. Van Vooren.
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29 | Ascobolus DenZBSAYS00528
3| ! Ascobolus DMA1546
Ascobolus CreAY544678
93 | DQ2Z20460 Trichophaea woolhopeia
L KX982243 Trichophaea woolhopeia
~ 220448 Trichophaea abundans
3 i{ D220451 Tnchophaea saccata

DO220452 Trichophaea minuta
DQ2220431 Sphaerosporella hinnulea
D¥220432 Sphaerosporella sp. DHF DR.02 .16
!t DQZ20433 Sphaerosporella brunnea
ELI{CUIEEEE Anthracobia macrocystis
KC012664 Anthracobia sp. TL11708
B DQZ220468 Wikcoxina mikolas
KC01 2710 Trichophaea hemisphaenoides
KY364068 Pseudaleuna fibrillosa
DQ2220389 Pseudalewna quinaultiana
# | AY500539 Melastiza contorta
KY 384051 Cupulina ascophanoides
KY928060 Cupulina ascophanoides
63| KY 254069 Cupulina ascophanoides
D9 10025 Cupulina ascophanoides
KXY 364052 Cupulina ascophanoides
DQ220399 Pyronemataecae sp.
gg || HB 10026 Cupulina ascophanoides
KYS928061 Cupulina ascophanaides
a1 KY384070 Cupulina montana
KXY 364073 Cupulina montana HOLOTYPE
MK238281 Laslocupulina mediterranea HOLOTYPE
M & | MKZ38282 Lasiocupulina mediterranea
50p KY364083 Sepultaniella semi-immersa
L) KXY 384079 Sepultariella semi-immersa
18 10y 364082 Sepultariella semi-immersa
gy | KY 364081 Sepultariglla semi-immersa
KY354080 Sepultanella semi-immersa
KY354082 Sepuliariella semi-immersa
KY 364074 Sepultanella semi-immersa
#| | DQ220396 Sepultariella patavina
KY364075 Sepultanella patavina
. KY364076 Sepultaniella patavina
KY38407T Sepultariella patavina
KY364078 Sepultanella patavina
d_{ KXY 364053 Paratricharing poiraultii

b
KP052785 Paratricharna poiraultii
KP052789 Paratnchanna poiraulta
| DQZ20442 Tricharina gilva

Plate 4 - Molecular phylogenetic analysis by Maximum Likelihood method of LSU alignment of Cupulina and allies, including the new

Lasiocupulina, rooted by Ascobolus species.

Ascomycete.org -



D220443 Ascorluzoctonia praecox (ex Tricharina giva)
0220444 Ascorhizoctonia praecox (ex Tricharina gilva)
o] KY 364054 Ascorhizoclonia praecox
| GOM53065 Pezizomycetes sp. 11056
JOB3E562 Ascarhizoclonia praecox HOLOTYPE
KY 364055 Ascorhizoclonia prascox
KY 354056 Tricharina cretea
DC220446 Tricharina sp. Barr
% | KY384071 Pseudotricharin lanigera
KY 364072 Pseudatricharina lanigera HOLOTYPE
KT861360 Pseudotrichanna intermedia HOLOTYPE
1 KTBE1251 Pseudotricharina intermedia
93 ( DQ220343 Hoffmannoscypha peliita
' HQO93571 Hoffmannoscypha pelita
DQ220336 Geopara arenicola
H283098 Geopora cercocarp
D220344 Geopora cenvina
JX424576 Geopora clausa
93 DC220341 Geopora coopen
KC012678 Geopora cooperni
GLU3S155T Phaeangium lefebyvre
93" 3391558 Picoa juniperi
85 ( DQ220447 Tricharina sp. TL-10051
B7 185 [l \y364061 Tricharina aethiopica HOLOTYPE
JOB36560 Trichanna striispora
95 JOIBIESE1 Trchanna ochroleuca
U3BSTE Tricharina groenlendica HOLOTYPE
KY36406T Tricharina glabra HOLOTYPE
JOBI6563 Ascorhizoctonia sp. BCS-1
’{ DQ220445 Tricharina ochroleuca

8]

DQ220455 Tricharina ochroleuca

KY 364059 Trichanna hiemalis

KY 364063 Tricharina cf giva

KY36840686 Trichanina gilva

KY3684065 Tricharina gilva

KY 364064 Trcharina gilva

KXY 364057 Trnchanina gilva LECTOTYPE
KY928059 Geopora herinkii

#5 | DO646525 Trncharina gilva (ex Tricharina praecox)
KY364058 Tricharina gilva

G153018 Pezizomycetes sp. DC2145
U38580 Tricharina ascophanoides
JO249225 Fungal sp. BG46

K¥384060 Trichanna gilva

&7

0.050

Plate 4 (continued) - Molecular phylogenetic analysis by Maximum Likelihood method of LSU alignment of Cupulina and allies, including
the new Lasiocupulina, rooted by Ascobolus species.
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94 | RH2007 Sepultariella sp.
KY 364039 Sepultariella semi-immersa
28 L RH2008 Sepultariella sp.
KY364040 Sepultariella semi-immersa
24 KY364036 Sepultariella semi-immersa
KY364042 Sepultariella patavina
KY364043 Sepultariella patavina
93 | KY364044 Sepultariella patavina
19 KY364045 Leucoscypha patavina

99 | MK238279 Lasiocupulina mediterranea HOLOTYPE
|— MK238280 Lasiocupulina mediterranea

KY364046 Cupulina ascophanoides
KY928063 Cupulina ascophanoides
KY928064 Cupulina ascophanocides
KY 364049 Cupulina ascophanoides
KY364050 Cupulina ascophanoides
10025 Cupulina sp.

% 110026 Cupulina sp.

KY 364047 Cupulina montana HOLOTYPE
93 = KY364048 Cupulina montana
83 | EUBB938T Pseudaleuria quinaultiana
K¥'364035 Pseudaleuria fibrillosa

{ KU061020 Wilcoxina mikolae
a1 DQ062001 Wilcoxina rehmii

KP195730 Lotinia verna

| g7

77

—_—
0,10

Plate 5 - Extract of the molecular phylogenetic analysis by Maximum Likelihood method of ITS alignment of Cupulina and allies, including
the new Lasiocupulina.
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