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Introduction

The singular specimen of the mushroom fruiting body was given to us by a mushroom collector. The collection took place on the
22nd of November, 2023, near the location of Sukor6 in a deciduous forest along with black pines (Pinus nigra) (Figure 1).

Based on the macromorphological features (robustness, color scheme) of the lepistoid fruiting body, as well as its scent reminiscent
of pear blossoms, we assumed that a fruiting body of the Paralepistopsis amoenolens species could have been collected.

Besides the macromorphological features, the shape and sizes of the microscopically observed spores ruled out the
micromorphological similarity with taxa similar in appearance, but at the same time it confirmed the identicalness of the fungus in
question with the Paralepistopsis amoenolens species.

Materials and methods

The evaluation of the microscopic features included the observation (Figure 2) and measurement of the spore image. The
examination was carried out with Optika B-130 and Nikon Labophot 2 biological microscopes with a 40x objective, the photos were
taken with a Euromex CMEX 5 camera, and the measurements were taken with the ImageFocus Plus V2 application (Figure 2).

Later on, in order to determine the exact species of the fungus, we used molecular methods.

Molecular methods

From a sample taken from the dried mushroom’s cap tissue and the lamellae, we obtained DNA with a fungus-specific primer pair
(ITS1F — CTT GGT CAT TTA GAG GAA GTA A; ITS4 — TCC TCC GCT TAT TGA TAT GC) using the DNA extraction method
(DNeasy PowerSoil Pro Kit) then we amplified it in a polymerase (Thermo Scientific DreamTaq Green PCR Master Mix) chain
reaction (PCR).

The PCR products were electrophoresed on 2% agarose gel, stained with nucleic acid stain and then visualized by UV
transilluminator.

The sequencing of the finished PCR products were performed by a third party, after cleaning, with the Sanger dideoxy method.

The chromatogram was checked and cleaned with the ChromasPro program, as a result of which we isolated polymorphisms at the
four base positions of the ITS1 region, which were corrected with ITUPAC (International Union of Pure and Applied Chemistry) codes
for the case of nucleotide ambiguity (Cornish-Bowden, 1985).

The sequence (ITS1) obtained this way was compared with the sequences available in GenBank - using BLAST.

Afterwards, we supplemented our ITS data with additional high-quality sequences available from GenBank (Table 1.) and then we
created Phylogenetic trees by using the RaxmlGUI program, and the phylogeny.fr portal /maximum likelihood analysis (Maximum
Likelihood) using PhyML/.

In the first case, the Maximum Likelihood tree was created with 1000 bootstrap replications, and then the tree was visualized (Figure
3) with the UGENE program.

In the second case, the reliability of the internal branch was examined with the approximate likelihood-ratio test /aLRT: SH-Like/
(Figure 4).

In both cases, the taxon Paralepista flaccida was used as an outgroup. Sequence alignments were performed by using SeaView.

Results and discussion

The result of the BLAST search showed a high percentage of similarity with the Paralepistopsis amoenolens sequences available
from GenBank with 100% query coverage (Per. ident. 98.07%, E-value 3e-97, OR863470.1; Per. ident. 98.07%, E-value 3e-97,
MZ088114.1;). It also showed similarity with the sequence of two Clitocybe amoenolens (Per. ident. 98.07%, E-value 3e-97,
JQ585655.1; Per. ident. 98.07%, E-value 3e-97, JQ585653.1).

During the ITS sequence analyses, we included 7 Paralepistopsis + 1 Paralepista (outgroup) ITS sequences in our phylogenetic
analysis.
Our analysis identified two strongly supported species-level clades (Paralepistopsis amoenolens and Paralepistopsis acromelalga).

The alignment of the sequences and the creation of phylogenetic trees also confirmed the results of the BLAST search, in consensus
with the micro- and macromorphological characteristics, on the basis of which we consider our material Paralepistopsis amoenolens
species.

Paralepistopsis amoenolens (Malengon) Vizzini 2012 is a species described from Morocco as Clitocybe amoenolens, but there are
already documented data in Spain®, France, Italy!, Tiirkiye™ and Switzerland™, so it was expected that it would also appear in
Hungary. Based on molecular tests, it was classified in the Paralepistopsis genus in 2012, along with Clitocybe acromelalga which
was already known from Asia and Japan!", however, the exact taxonomic situation of it is still unclear to this day'®.

Due to the content of the species' dangerous toxin (neurotoxic acromelic acid)!®! further continuous monitoring of the distribution
of the taxon would be necessary, as some people collect certain species similar in morphological characteristics for eating purposes.
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At the same time as our present publication, we would like to mention that, as far as we know, this is the first confirmed
documentation of the Paralepistopsis amoenolens species in Hungary.

A Paralepistopsis amoenolens (Agaricales) elsé6 magyarorszagi dokumentalt adata
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Bevezetés

Gombagyiijté altal keriilt bevizsgalasra hozzank a gombatermétest egyetlen példanya. A gytijtés 2023. november 22-én tortént,
Sukord telepiilés kozelében egy lombelegyes feketefenyvesben (Pinus nigra) (1. bra).

A lepistoid habitust termdtest makromorfoldgiai jegyei (robosztussaga, szinvildga), valamint leginkabb a kortevirdgra emlékeztetd
illata alapjan vélelmeztiik, hogy a Paralepistopsis amoenolens faj egy terméteste keriilhetett begytijtésre.

A makromorfologiai jegyek mellett, a mikroszkdposan megfigyelt sporak alakja és méretei is kizartadk a megjelenésében hasonld
taxonokkal valé mikromorfologiai egyezdséget, ugyanakkor erdsitették a kérdéses gombanak a Paralepistopsis amoenolens fajjal
torténd egyezdségét.

Anyagok és médszerek

A mikroszkopikus jegyek értékelése a sporakép megfigyelésére (2. Abra) és mérésére terjedt ki. A vizsgalat Optika B-130 tipusu,
valamint Nikon Labophot 2 bioldgiai mikroszkopokkal, 40x objektivvel tortént, a fotok Euromex CMEX 5 kameraval, a mérések az
ImageFocus Plus V2 alkalmazassal késziiltek (2. abra).

A gomba pontos, fajszintii meghatarozasahoz a tovabbiakban molekularis modszereket alkalmaztunk.

Molekularis modszerek

A szaritott gomba kalapszovetébdl és lemezébdl vett mintabol torténd DNS kivonassal (DNeasy PowerSoil Pro Kit) nyert DNS-t
gombaspecifikus primerparral (ITS1F — CTT GGT CAT TTA GAG GAA GTA A; ITS4 — TCC TCC GCT TAT TGA TAT GC)
polimeraz (Thermo Scientific DreamTaq Green PCR Master Mix) lancreakcioban (PCR) amplifikaltuk.

A PCR termékeket nukleinsav festéssel 2%-os agardz gélen elektroforetizaltuk, majd UV fénnyel vizualizaltuk.
A kész PCR termék szekvenalasa harmadik fél altal, egyszeres tisztitast kovetéen, Sanger dideoxy eljarassal tortént.

A kromatogram ellendrzését, tisztitasat a ChromasPro programmal végeztiik, melynek eredményeként megkapott ITS1 régié négy
bazishelyén izolaltunk polimorfizmust, amelyeknek korrigalasa IUPAC (Internatonal Union of Pure and Applied Chemistry), a
nukleotid kétértelmiiségének esetére (CORNISH-BOWDEN, 1985) vonatkozd, kodokkal megtortént.

Az igy megkapott szekvenciat (ITS1) a GenBank rendelkezésre allo szekvenciaival — BLAST segitségével — hasonlitottuk 0ssze.

Ezt kovetden az ITS1-adatunkat, kiegészitve a GenBank kinalataban elérheté jO mindségli tovabbi szekvenciakkal (Tablazat 1.)
torzsfat készitettiink a RaxmlGUI programmal, valamint a phylogeny.fr portal segitségével /maximalis valdszinliségi analizis
(Maximum Likelihood) PhyML hasznalataval/.

Az elsd esetben a maximalis valdszinliségi (ML) torzsfat 1000 bootstrapreplikacioval készitettiik, majd a torzsfat az UGENE
alkalmazassal vizualizaltuk (Abra 3.).

A masodik esetben a belsé 4g megbizhatésaga approximate likelihood-ratio teszttel /aLRT: SH-Like/ vizsgalt (Abra 4.).

Kiilsé csoportként mindkét esetben a Paralepista flaccida taxont hasznaltuk. A szekvencidk illesztését a SeaView programmal
végeztiik.

Eredmények és diszkusszio

A BLAST keresés eredménye 100%-os lekérdezési lefedettség mellett, magas szazalékos hasonldésagot mutatott a GenBank-bol
elérhetd Paralepistopsis amoenolens szekvenciakkal (Per. ident. 98.07%, E-value 3e-97, OR863470.1; Per. ident. 98.07%, E-value
3e-97, MZ088114.1;), tovabba két Clitocybe amoenolens szekvenciajaval (Per. ident. 98.07%, E-value 3e-97, JQ585655.1; Per. ident.
98.07%, E-value 3e-97, JQ585653.1).

Az ITS szekvencia elemzések soran 7 Paralepistopsis + 1 Paralepista (outgroup) ITS szekvenciat vontunk be a filogenetikai
elemzésiinkbe.
Az analizisiink két er6sen tamogatott fajszintli kladot azonositott (Paralepistopsis amoenolens és Paralepistopsis acromelalga).

A szekvenciak illesztése, valamint a filogenetikai fak elkészitése is megerdsitette a BLAST keresés eredményét, konszenzusban a
mikro- és makromorfologiai jegyekkel, amely alapjan az anyagunkat Paralepistopsis amoenolens fajnak tekintjiik.

A Paralepistopsis amoenolens (Malengon) Vizzini 2012. Clitocybe amoenolens néven Marokkobol leirt faj, ugyanakkor
Spanyolorszagban®, Franciaorszagban, Olaszorszagban!", Térokorszagban® és Svajcban™ is van mar dokumentalt adata, igy varhatd
volt magyarorszagi megjelenése is. A molekularis vizsgalatok alapjan 2012. évben a Paralepistopsis nemzetségbe soroltak az
Azsidbol és Japanbol mér ismert Clitocybe acromelalga fajjal egyiitt™! a pontos taxonomia helyzete azonban maig tisztazatlan
maradt™®.

A faj veszélyes méreganyag tartalma (neurotoxikus akromelsav)P*! ugyanakkor a morfolégiai jegyeikben hasonlé fajok étkezésre
torténo fogyaszthatosaga végett, sziikséges lenne a taxon elterjedtségének tovabbi folyamatos monitorozasa.

Jelen publikacionkkal egyidejiileg meg kivanjuk emliteni, hogy tudomasunk szerint, Magyarorszagon ez az elsé igazolt
dokumentalasa a Paralepistopsis amoenolens fajnak.
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Figure 1./Abra 1. Basidiomes of Paralepistopsis amoenolens. / A Paralepistopsis amoenolens termétestei.

A-B: Fresh basidiomes./Friss termétesek. C, E: Basidioma./Termétest. D: Pileus surface./Kalap felszine.
Photographs/Fotok: A-B: (in situ) by Anikd Zam; C-D: (ex situ) by Attila Czeglédi

Figure 2./Abra 2. Microscopical features of Paralepistopsis amoenolens (V104 _SVRG-52). / A Paralepistopsis amoenolens
mikroszkopikus jellemz6i (V104 _SVRG-52).

a-d: Basidiospores./Bazidiosporak.
Photographs/Fotok: a-d by Attila Czeglédi
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Table 1. The ntDNA ITS sequences of Paralepistopsis species used in the phylogenetic analysis. Hungarian data is in bold. /
Tablazat 1. A filogenetikai analizisben hasznalt Paralepistopsis fajok ITS szekvenciai. A hazai adat félkovér betiivel lathato.

No. Species name / Faj Country / Orszag ITS (Sequences ID)
1. Paralepistopsis amoenolens Hungary V104 SVRG-52
2. Paralepistopsis amoenolens Italy OR&863470.1
3. Paralepistopsis amoenolens Lebanon MZ088114.1
4. Clitocybe amoenolens France JQ585653.1
5. Clitocybe amoenolens Ttaly JQ585655.1
6.  Clitocybe acromelalga Japan AB301606.1
7. JP_2012179066-A_2 Japan HW365750.1
8. Paralepista flaccida Turkey OR243910.1

Figure 3. (Maximum Likelihood analysis, RaxmlGUI, bootstrap: 1000) / Abra 3. (Maximum likelihood analizis, RaxmlGUI,
bootstrap: 1000)
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Figure 4. (Maximum Likelihood analysis, PhyML, (aLRT: SH-Like) test) / Abra 4. (Maximum likelihood analizis, PhyML, (aLRT:
SH-Like) teszt)
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