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Abstract: Hypomyces peltigericola sp. nov. is described and illustrated based on material collected in France
on thalli of the lichen Peltigera canina. In culture the ascospores yielded a cladobotryum-like asexual morph
that was sequenced. The placement of this new species in the aurofusarin-group of the genus Hypomyces is
based on the combination of morphological characters of sexual and asexual morphs as well as the compa-
rison of its ITS rDNA sequence with those of this group available in GenBank.
Keywords: Ascomycota, aurofusarin, Hypocreales, ribosomal DNA, taxonomy.

Résumé : Hypomyces peltigericola sp. nov. est décrit et illustré d’aprés du matériel récolté en France sur thalles
du lichen Peltigera canina. Les ascospores ont produit un stade asexué de type cladobotryum en culture, le-
quel a été séquencé. Le placement de cette nouvelle espéce dans le groupe aurofusarine du genre Hypo-
myces repose sur la combinaison des caractéres morphologiques des stades sexué et asexué, ainsi que sur
la comparaison phylogénétique de la séquence rDNA ITS avec celles de ce groupe disponibles dans Gen-

Bank.

Mots-clés : ADN ribosomal, Ascomycota, aurofusarine, Hypocréales, taxinomie.

Introduction

During a survey of lichenicolous fungi in France, with emphasis
on the east-central part, a surprising specimen of Hypomyces (Fr.)
Tul. & C. Tul. occurring on Peltigera canina (L.) Willd. was repeatedly
collected on the same trunk (Fig. 1), prompting a detailed morpho-
logical characterization and a successful single ascospore isolation
for one collection. Aside from its unusual lichenicolous habitat, this
fungus showed all the key features of the aurofusarin-group of the
genus Hypomyces.

The genus Hypomyces, as defined by Rossman et al. (1999), accom-
modates fungicolous hypocrealean ascomycetes whose sexual
morphs feature ascomata partly embedded in a subiculum, either
changing colour in 3% KOH and in lactic acid or not, cylindrical uni-

tunicate asci with a thickened apex and fusiform, usually two-celled,
biapiculate and warted ascospores; asexual morphs were assigned
to various hyphomycetous genera including acremonium-like, Cla-
dobotryum, Mycogone, papulaspora-like, Stephanoma, Sepedonium
and verticillium-like. HELFER (1991) introduced the term “aurofusa-
rin-group” to accommodate Hypomyces spp. having in common the
production of aurofusarin, the molecule responsible for the red co-
lour, either during the sexual or the asexual stage. The monophyly
of this group was supported by subsequent phylogenetic analyses
(PoLDMAA et al., 1999; POLDMAA, 2000; POLDMAA & SAMUELS, 2004). POLD-
MAA (2011) and TamM & PoLDMAA (2013) revised Hypomyces spp. of
the aurofusarin-group, introducing eight new tropical species and
delimitating a group of thirteen monophyletic species within Hypo-
myces.

Fig. 1 - Hypomyces peltigericola in natural environment
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Fig. 2 - Maximum likelihood phylogeny of Hypomyces species producing red pigments, based on ITS sequences, rooted on H. aurantius,
which does not produce red pigments. Temperate species are highlighted in yellow and tropical species in blue.

Because of the typical crimson colour of ascomata and subiculum,
the collection on Peltigera canina was assigned to the aurofusarin-
group of the genus Hypomyces. This placement was confirmed by
phylogenetic analyses of rDNA ITS sequences that revealed an iso-
lated position of this collection among known species of this group
(Fig. 2). BLAST search revealed only 93% similarity with the most si-
milar sequences in GenBank. Besides the genetic distinctness, it is
the first record of Hypomyces growing on a lichen. Based on this evi-
dence a new species, Hypomyces peltigericola, is described below.

Materials and methods

The specimens were examined, sequenced and phylogenetically
analysed using the methods described in LECHAT & FOURNIER (2015).
To be consistent with previous studies, ascospore measurements in-
clude apiculi. The measurements given in parentheses correspond
to the extreme values.

Taxonomy

Hypomyces peltigericola Lechat & Gardiennet, sp. nov.
MycoBank: MB819219

Fig. 3

Diagnosis: Differs from known species of Hypomyces producing
red pigments by long fusiform ascospores (29-)31-42(-46) x 5-6
pm, asexual morph not changing colour in 3% KOH, conidia 0-1-
septate and occurrence on a lichen.

Holotypus: FrRaNce, Cote-d’Or, Salmaise, Ermitage Saint-Jean de
Bonnevaux, on Peltigera canina occurring on Salix caprea, 21 Jun.
2016, leg. A. Gardiennet, AG16093 (LIP), ex-type culture CBS141848,
rDNA ITS sequence GenBank KY088202.

Etymology: The specific epithet refers to the host, Peltigera.

Perithecia gregarious, semi-immersed in cottony, whitish, pale
yellow to crimson subiculum which is composed of hyaline to pale
purplish, thin-walled, septate hyphae, 4.5-6(-9) um wide with some
cells enlarged up to 12 um, scattered in small patches of 0.5-1.5 X
0.2-0.6 cm on the host surface. Perithecia subglobose to flask-sha-
ped, 350-430(-460) um high, 240-380 um diam., bright red to crim-
son, turning purple in 3% KOH and yellow in lactic acid, with broadly
conical, rounded, darker papilla 100-120 um high, 120-150 pym
wide at the base, composed of purplish red, globose, subglobose
to clavate, thick-walled cells. Perithecia not collapsing when dry,
with papilla appearing nearly black. Ascomatal wall 30-45 pym
wide, composed of a single region of globose to ellipsoidal, thick-
walled cells 15-25 x 6-15 pm with wall 0.7-1.8 m thick, purplish red,
becoming more flattened, thin-walled and hyaline toward the inter-
ior. Ascomatal wall in surface view composed of subangular, glo-
bose, subglobose to ellipsoidal thick-walled cells, up to 25 pm in
greatest dimension. Asci long cylindrical, 140-160(-170) x (6-)6.5—
8(-9) um total length, shortly stipitate, apex thickened and with a
pore, containing 8 uniseriate, partly overlapping ascospores.
Ascospores long fusiform, equally 1-septate, finely verrucose,
(29-)31-42(-46) x 5-6 um including apiculi; apiculi strongly stained
in cotton blue, conical, acute, straight to curved, 3-5.5 um long, 2-
3 um wide at base.

Cultural characteristics: Colony on PDA at 25°C, slow growing,
reaching 40-50 mm diam. after two weeks, white to pale cream, not
producing pigmentation in the medium, reverse pale buff in the
centre, white to pale yellowish at the margin. No odour was detec-
ted. Aerial mycelium composed of sterile hyphal elements, 2.5-
3.5 um in diam., smooth-walled, compacted towards the centre.
Conidiophores arising at colony margin, indefinite in length, verti-
cillately branched, hyaline, not changing colour in lactic acid or 3%
KOH, 5.0-6.5 um diam., each branch ending in 1-3 conidiogenous
cells. Conidiogenous cells simple, subulate, 30-60 um long, 4-5 pm
wide at base tapering to 2 um at tip, without collarette, producing
1-4 conidia joined by bases in short imbricate chains and forming
“stellate heads”. Conidia clavate, attenuated at the base to a narrow,



Fig. 3 - a-n: Hypomyces peltigericola (Holotype AG16093); a—b: Ascomata on the substratum; c: Close-up of a perithecium; d: Perithecium
in water: e: Perithecium in 3% KOH,; f: Perithecium in lactic acid; g: Vertical section of the apex of a perithecium; h: Longitudinal section of
a perithecium; i: Lateral ascomatal wall in vertical section; j: Culture at two weeks; k-I: Conidia and conidiophores; m-n: Asci and ascospores.
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slightly curved hilum, 0-1-septate, hyaline, smooth, (12-)15-25(-28)
% 5.5-8.5(-10) um. Chlamydospores not seen.
Asexual morph: cladobotryum-like.

Discussion

Morphology of the fungus and the ITS sequence leave no doubt
that the collection on Peltigera represents a new species that be-
longs to the aurofusarin-group of Hypomyces/Cladobotryum. Evi-
dence of the former statement results from a blast search resulting
best matches of <94% sequence similarity. The latter is based on
phylogenetic analysis (ML, Fig. 2), revealing its position inside this
group. Analyses with different methods (Bayes, ML) and alternation
of included taxa each yield a tree with different position of the pro-
posed species. However, any of its alternative positions on these
trees is supported (by BS or pp) (POLDMAA, pers. comm.). Because to
date no species of Hypomyces occurring on lichens has been
reported in the literature (LAWREY & DIEDERICH, 2015; Roux, 2012), the
new species H. peltigericola is proposed, in reference to its unusual
host as well as morphological and genetic distinctness.

As defined by PoLbmaA (2011), Hypomyces species belonging to
the “aurofusarin-group” feature “red-pigmented perithecia and/or
colonies in culture”and occur on basidiomycetes. Externally, H. pel-
tigericola is morphologically roughly identical to most known spe-
cies of the “aurofusarin-group’, but it is distinguishable from them
by the characteristics of the ascospores and conidia, its occurrence
on a lichen and its asexual morph not changing colour in 3% KOH,
which is unusual in the aurofusarin-group. Maximum likelihood phy-
logeny of H. peltigericola based on ITS sequences shows that the
new species is nested in the clade “aurofusarin-group” on a sister
branch of the subclade including the temperate species H. odoratus
G.R.W. Arnold and H. rosellus (Alb. & Schwein.) Tul. & C. Tul. Hypo-
myces peltigericola primarily differs from H. odoratus and H. rosellus
in having longer and more finely verrucose ascospores and 0-1-sep-
tate conidia. The asexual morph of H. odoratus is very common on
various basidiomycetous hosts (almost exclusively agarics) in nor-
thern Europe (POLDMAA, 1999 ; TAMM & POLDMAA, 2013) and produces
1(-3)-septate conidia; its sexual morph is only known from ascomata
obtained in culture featuring ascospores 25.8-34.4 X 6.0-7.7 um,
and a strong camphor-like odour is associated with the culture (Ar-
NOLD, 1964). The larger ascospores reported by ROGERSON & SAMUELS
(1994) from neotropical collections referred to H. odoratus were said
to belong to different species (PoLbmaa, 1999, 2011). The widespread
H. rosellus differs from H. peltigericola in having shorter ascospores
(20-)25-30(-38) X (3-)4-5(-7.5) um and (2-)3-septate conidia (Ro-
GERSON & SAMUELS, 1993; POLDMAA, pers. comm.). In our phylogenetic
analysis, the three temperate species of the aurofusarin-group clus-
ter on a separate branch distinct from that on which tropical species
cluster, supporting the distribution pattern already noted by PoLp-
MAA (2011). However, more gene regions need to be analyzed to get
a robust phylogeny indicating relationships of the new species in
more detail, which should hopefully be accomplished in the future
(POLDMAA, pers. comm.).

Based on several observations on the same trunk over five years,
H. peltigericola appears to parasitize exclusively the lichen and gra-
dually spreads over thalli of Peltigera on the bark, higher and higher
on the trunk. We did not notice the presence of usual hosts of Hy-
pomyces like polypores or corticioid fungi on the trunk where H. pel-

tigericola was found, neither did we notice the presence of the
asexual morph associated with the sexual morph on the host. It was
collected for the first time on Jan. 31, 2011 but, unfortunately, this
collection could not be cultured. Two additional specimens were
collected, one on Jan. 24, 2012 and another on Jan. 10, 2013, but
neither of them was in culturable condition. Finally, the last collec-
tion from Jun. 21,2016 (holotype), collected at 3 meters high on the
trunk, was in good culturable condition and produced a cladobo-
tryum-like asexual morph. Our successive observations most likely
account for the evolution of the same population of H. peltigericola
over time.

Acknowledgements

The authors gratefully acknowledge Dr Kadri P6ldmaa (University
of Tartu, Estonia) for her presubmission review and her valuable sug-
gestions to improve the manuscript.

References

ARNOLD G.R.W. 1964. — Uber eine neue Hypomycetazee, Hypomyces
odoratus Arnold sp. nov. Ceskd Mykologie, 18 (3): 144-146.

HeLFer W. 1991. — Pilze auf Pilzfruchtkorpern. Untersuchungen zur
Okologie, Systematik und Chemie. Libri Botanici, 1: 1-157.

LAWREY J.D. & DiepERICH P. 2015. — Lichenicolous fungi — worldwide
checklist, including isolated cultures and sequences available.
URL: http://www.lichenicolous.net [accessed Oct. 2016].

LecHAT C. & FOURNIER J. 2015. — Protocreopsis korfii (Hypocreales, Bio-
nectriaceae), a new species from Martinique (French West Indies).
Ascomycete.org, 7 (6): 307-310.

PoLbmAA K. 1999. — The genus Hypomyces (Hypocreales, Ascomy-
cota) and allied fungicolous fungi in Estonia. Folia Cryptogamica
Estonica, 34: 15-31.

PoLbmaAA K. 2000. — Generic delimitation of the fungicolous Hypo-
creaceae. Studies in Mycology, 45: 83-94.

PoLbmaA K. 2011. — Tropical species of Cladobotryum and Hypo-
myces producing red pigments. Studies in Mycology, 68: 1-34.

PoLbmAA K., LARSSON E. & KoJaLG U. 1999. — Phylogenetic relationships
in Hypomyces and allied genera, with emphasis on species gro-
wing on wood-decaying homobasidiomycetes. Canadian Journal
of Botany, 77 (12): 1756-1768.

PoLomaa K. & SAMUELS G.J. 2004. — Fungicolous Hypocreaceae (Asco-
mycota: Hypocreales) from Khao Yai National Park, Thailand. Sydo-
wia, 56 (1): 79-130.

RoGersoN C.T. & SAMUELS G.J. 1993. — Polyporicolous species of Hy-
pomyces. Mycologia, 85 (2): 231-272.

RocGersoN C.T. & SAMUELS G.J. 1994. — Agaricicolous species of Hypo-
myces. Mycologia, 86 (6): 839-866.

RossmaN A.Y., SAMUELS G.J., ROGERSON C.T. & LoweN R. 1999. — Genera
of Bionectriaceae, Hypocreaceae and Nectriaceae (Hypocreales, As-
comycetes). Studies in Mycology, 42: 1-248.

Roux C. 2012. — Liste des lichens et champignons lichénicoles de
France. Listo de la likenoj kaj nelikenigintaj fungoj de Francio. Bul-
letin de la Société linnéenne de Provence, num. spéc. 16: 1-220.

Tamm H. & PoLomaa K. 2013. — Diversity, host associations, and phy-
logeography of temperate aurofusarin-producing Hypomyces/
Cladobotryum including causal agents of cobweb disease of cul-
tivated mushrooms. Fungal Biology, 117 (5): 348-367.

Foo oGy

Christian Lechat

64 route de Chizé
79360 Villiers-en-Bois
France
lechat@ascofrance.fr

14 rue Roulette

# France

Alain Gardiennet
21260 Veronnes

agardiennet@gmail.com

Jacques Fournier

Las Muros

¥l 09420 Rimont

France
jacques.fournier@club-internet.fr




