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ODBORNE CLANKY |

PORNATKA SEDOFIALOVA (CERIPORIA GRISEOVIOLASCENS)
NA UZEMI CESKE REPUBLIKY

Matéj Brzical, Jiti Kout!, Lucie Zibarova?

! Centrum biologie, geovéd a envigogiky, Fakulta pedagogicka, Zapadoceska univerzita
v Plzni, Klatovska 51, 306 19 Plzen, Ceska republika; matejbrzica@seznam.cz
2 Resslova 26, Usti nad Labem, CZ-400 01, Czech Republic; gekkol3@seznam.cz

Brzica M., Kout J., Zibarova L. (2022): Pornatka Sedofialova (Ceriporia griseoviolascens)
na uzemi Ceské republiky. — Mykologické listy no. 153: 1-9.

Je uveden podrobny popis, geografické rozsieni a ekologie vzacného druhu chorose pornatky
Sedofialové Ceriporia griseoviolascens z tizemi Ceské republiky. Diraz je kladen na nalezy
z uzemi Cech, odkud nebyla dosud zndma. Diskutujeme taxonomickou pozici C. griseovio-

Kli¢ova slova: Irpicaceae, Cesko, chorose

Brzica M., Kout J., Zibarova L. (2022): Ceriporia griseoviolascens in the Czech Republic. —
Mykologické listy no. 153: 1-9.

A detailed description, the geographical distribution and the ecology of the rare polypore Ceri-
poria griseoviolascens from the Czech Republic is summarised. Emphasis is mainly put on
records from Bohemia where the species had not been recorded yet. The taxonomic position
of C. griseoviolascens is discussed and the most important characters discriminating it from
similar species are presented.

Uvod

Resupinatni chorose z rodu Ceriporia Donk stoji v posledni dobé v centru
zajmu mykologi (napf. Chen et al. 2020, 2022, Miettinen et al. 2016, Spirin et al.
2016). S taxonomickymi novinkami a vyjasnénim nékterych druhovych komplext
se na zakladé revizi vynotuji idaje o rozsifeni nove rozliSovanych druhti i na naSem
uzemi. Jako ukazkovy piiklad mize poslouzit komplex druhd z okruhu pérnatky
purpurové — Ceriporia purpurea (Fr.) Komarova feseny nedavno v ramci celé severni
polokoule (Spirin et al. 2016). V této praci byly potvrzeny dva nové druhy i pro Ces-
kou republiku. Jednim z nich je Ceriporia torpida Spirin & Miettinen a druhym je
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pornatka Sedofialova — Ceriporia griseoviolascens M. Pieri & B. Rivoire — ktera se
dosud nedo¢kala komplexniho zpracovani vyskytu v Ceské republice. Mikrosko-
picky se v ramci rodu Ceriporia jedna o druh vyznaény piitomnosti leptocystid a pro-
hnutymi sporami, které jsou ve srovnani s ostatnimi druhy rodu Ceriporia kratké
a Siroké (Ryvarden et al. 2014). Jako novy druh byla Ceriporia griseoviolascens po-
pséana jiz roku 1997 francouzskymi mykology (Pieri et Rivoire 1997) z Francie na to-
polu ¢erném (Populus nigra) a vrbé (Salix sp.), a stale se povazuje za vzacnou
(Bernicchia et Gorjon 2020). V Evropé byla pozdé&ji potvrzena pievazné z teplych
oblasti v Dansku (Boertmann 2016), Italii (Bernicchia et al. 2008, Maggi 2011), Pol-
sku, Némecku, Nizozemi (Wassink et Osieck 2018), Cesku a na Slovensku (Spirin
et al. 2016, Tejklova et Zibarova 2018, 2020, Vampola et Charvatova 2021), a to
ziejmé jen na dievé listnatych dievin. V Polsku byl vSak prokazan vyskyt jiz pred
rokem 1903 (Bresadola 1903, pod jménem Poria violacea). Bernicchia et al. (2008)
povazuji C. griseoviolascens za mediteranni druh, ktery jen vzacnéji pronika do tep-
Iych ¢asti stiedni Evropy; i v rameci Itdlie ma jizni roz§ifeni s centrem rozsifeni na
Sardinii a Sicilii (Bernicchia et Gorjon 2020). Tyto predstavy o rozsifeni druhu se
vSak s ohledem na nalezy v Dansku a Nizozemi zdaji jako mylné.

Metodika

V ramci tohoto ¢lanku byly revidovany vybrané polozky rodu Ceriporia, které
by mohly byt zaménény s druhem C. griseoviolascens. Jako srovnavaci material
byla pouzita molekularné ovéiena polozka Ceriporia griseoviolascens (herb. CBG
ZCU 11/132). Herbai Narodniho muzea v Praze (PRM) nemé deponovéany zadné
polozky oznacené jako C. griseoviolascens, stejné tak i Moravské zemské muzeum
(BRNM). Pozitivni vysledek nepfinesla ani revize sbérti z PRM oznaéenych jako
C. purpurea, mezi kterymi by se nejspise mohl druh C. griseoviolascens skryvat.
Polozky z BRNM byly jiz viceméné odborn¢ revidovany drive (P. Vampola). Vlastni
sbéry druhu C. griseoviolascens ulozené v herbati Centra biologie a geovéd Fakulty
pedagogické Zapadoceské univerzity v Plzni (CBG ZCU) byly hodnoceny nejprve
pri sbéru na lokalitach a nasledné posuzovany téz v suchém stavu. Ke zhodnoceni
makroskopickych znakt slouzila binokularni lupa Olympus SZ51. K mikroskopo-
vani byl pouzit opticky mikroskop Olympus BX51, jako pozorovaci médium byla
pouzita bavilnikova modf. Popis druhu je zalozen pouze na polozkach nalezenych
na tizemi Ceské republiky.
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Vysledky a diskuze
Ceriporia griseoviolascens M. Pieri & B. Rivoire — pornatka Sedofialova

Plodnice jsou jednoleté, resupinatni, mékkeé, vyschnutim se stavaji kiehkymi
¢i voskovitymi. Houba nema obvykle typicky zapach, piipadné pachne slab¢ nakysle.
Tloustka plodnice dosahuje az 1,5 mm. Hymenofor je rourkaty, na zac¢atku Spinavé
bélavy, postupné sedne a objevuji se rizové az Spinave fialové odstiny, brzy dochazi
ke ztmavnuti a povrch se stdva hnédocervenym az vinové zbarvenym. Pory jsou ku-
laté az témet hranaté, pomérné veliké (1-4 poéry na mm), nepravidelné protazené
a na svych okrajich tupé. U starSich plodnic miize dochézet k propojovani jednotli-
vych porid a hymenofor pak ziskava na pohled sitovity charakter (Obr. 1). Pfi reakci
s 5% roztokem hydroxidu draselného (KOH) se plodnice zbarvuje do cervena, fia-
lova ¢i vinova. Subikulum tvoii volnéji propletené hyfy, které jsou zbarvené do svét-
lejsich odstind nez plodnice.

Obr. 1. Pornatka Sedofialova — Ceriporia griseoviolascens. Vrch Lipova u Brodci, na vétvi
jabloné (herb. L.Z 1052), foto L. Zibarova.
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Hyfovy systém monomiticky, hyfy se septy bez ptezek, tenkosténné, bezbarve,
hladké, nékde pokryté jemnymi krystalky o Sifce 3—5 pm. Hymenidlni leptocystidy
pritomny hojné az vzacné, v nékterych ¢astech hymenia mohou zcela chybét, nej-
hojnéjsi jsou pii ostii rourek, ndpadné, valcovité az Stihle kyjovité, vzacnéji s pric-
nymi pfehradkami, o velikosti 46—48 x 4,8-5,2 um (Obr. 2). Bazidie valcovité,
tetrasporické. Bazidiospory bezbarvé, tenkosténné, neamyloidni, mirné prohnuté (fa-
zolovité) v bo¢nim pohledu, valcovité az podlouhle elipsoidni v ¢elnim pohledu,
o velikosti 5,2-6,8 x 2,9-3,2 um, Q = 1,86-1,98 (n = 20).

Obr. 2. Pornatka Sedofialova — Ceriporia griseoviolascens — leptocystidy. Mila, dfevo bez
borky (herb. CBG ZCU11/132), foto M. Brzica.

Ceriporia griseoviolascens se vyskytuje na mrtvém drevé listnatych stromd,
které se nachazeji predev§im v teplych oblastech. Vétsina nalezii z Ceské republiky
potvrzuje, ze druh preferuje dievo v pozdnim stadiu rozkladu. Na naSem uzemi je
pérnatka Sedofialova znama z nasledujicich dfevin: buk lesni (Fagus sylvatica), dub
zimni (Quercus petraea, leg. 2019 Vampola), hloh (Crataegus sp., leg. 2017 Ziba-
rova), jablon domaci (Malus domestica), javor (Acer sp., Zibarova 2014), jirovec
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madal (Aesculus hippocastanum, leg. 2018 Vampola), olSe (4/nus sp., leg. 2018
Vampola) (4lnus glutinosa, leg. 2021 Zibarova), vrba (Salix sp., leg. 2018 Vampola).
V zahrani¢i byl druh nalezen téz, a to na dubu zimnim (Spirin et al. 2016, Rivoire et
Carbonnel 2012) a vrbé& (Pieri et Rivoire 1997). Oproti naleziim na uzemi Ceské re-
Pieri et Rivoire 1997), planice (4Arbutus, Rivoire 2020), rohovniku obecném (Cera-
tonia siliqua, Bernicchia et Gorjon 2020) a nejisty nalez z borovice (Pinus sp., Spi-
rin et al. 2016).

Nalezy Ceriporia griseoviolascens na uzemi Ceské republiky

Pornatka $edofialova Ceriporia griseoviolascens je znama v Ceské republice
z Moravy (B&ték 2016, Vampola et Charvatova 2021) i z Cech (Kout 2019, Zibarové
2013, 2014). Na Moravé byl druh poprvé nalezen v roce 1995 na tizemi dnesni NPR
Cahnov — Soutok (Vampola et Charvatova 2021). Vétsina lokalit pornatky sedofia-
lové v Ceské republice se nachazi piedeviim v teplejsich oblastech a v ramci ter-
mofytika Ize predpokladat dalsi nalezy (Obr. 3).

Obr. 3. Potvrzené nélezy Ceriporia griseoviolascens na izemi Ceské republiky.
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Cechy. Kiivoklatsko, pobliz Koufimecké rybarny ve sméru na NPR Velké ples, u cesty,
13. V. 2009 leg. J. Kout, det. J. Kout et M. Brzica (herb. CBG ZCU 9/135). — Ceské Sttedohofi,
Mila, rozpadavé dievo bez borky, 13. TII. 2011 leg. et det. J. Kout (herb. CBG ZCU
11/132), (GenBank KX236486). — Kadan (okr. Chomutov), Brodce, vrch Lipova, 470 m n. m.,
okraj lesa, opadla vétev Malus domestica, 28. V1. 2013 leg. L. Zibarova et A. LepSova,
det. L. Zibarova (herb. L. Z. 1052). — Knézi¢ky (okr. Nymburk), NPR Knézi¢ky, 240 m n. m.,
teplomilné doubrava, kmen Quercus, 31. X. 2013 leg. et det. L. Zibarova (CB 19180). —ibid.,
teplomilnd doubrava, patez Quercus, 31. X. 2013 leg. et det. L. Zibarova (herb. L. Z. 2213).
— Vinaftice (okr. Louny), NPR Maly a Velky stit, 430 m n. m., sut'ovy les, opadla tlusta vétev
Acer, 1. VIL. 2014 leg. et det. L. Zibarova (herb. L. Z. 2467). — Velka Sttitez (okr. Chrudim),
PR Polom, 572-576 m n. m., kvétnata bucina, padly kmen Fagus sylvatica, 5. V1. 2015 leg.
et det. L. Zibarova (HR P103903, HR P103423). — Rezny Ujezd (okr. Litoméfice), upati vrchu
Bore¢, 340 m n. m., kifovinata mez, opadléa vétev Crataegus, 1. IV. 2017 leg. et det. L. Zibarova
(herb. L. Z. 6335). — Roztoky (okr. Praha zapad), Roztoky, vrch Rivnag, zetlelé dievo listna-
tého stromu, 2. IV. 2021 leg. K. Tejkal, det. J. Kout. — Lysé nad Labem (okr. Nymburk), NPP
Polabska cernava, 185 m n. m., mokfadni olSina, opadla vétev Alnus glutinosa, 3. X. 2021
leg. et det. L. Zibarova (herb. L. Z. 9566). — Velky Osek (okr. Kolin), NPR Libicky luh, tvrdy
luh, padly kmen listnace, 190 m n. m., 3. V1. 2022 leg. et det. L. Zibarova (herb. L. Z. 10187).
Morava. Lanzhot (okr. Bteclav), NPR Cahnov — Soutok, 150 m n. m., Quercus sp. —na le-
zicim kmeni, 20. VI. 1995 leg. et det. P. Vampola (ut Meruliopsis sp.), 21.1. 2019 rev. P. Vam-
pola (MJ 7154). — Lanzhot (okr. Bfeclav), NPR Cahnov — Soutok, 150 m n. m., listna¢: na
kusu dfeva, 27. VIL 1995 leg. A. Végner, 4. VIIIL. 1995 det. P. Vampola (ut Meruliopsis sp.),
7. VIIL. 2018 rev. P. Vampola (MJ 5489). — Lanzhot (okr. Bfeclav), NPR Ranspurk, 150 m
n. m., listna¢: na kusu dieva, 19. VIIL. 1995 leg. A. Vagner, det. P. Vampola (ut Meruliopsis
sp.), 7. VIIL. 2018 rev. P. Vampola (MJ 5491). — Vranovice (okr. Brno-venkov), PR Placktv
les, 170 m n. m., Salix sp.: na kusu dfeva, 19. X. 1999 leg. A. Vagner, det. P. Vampola (ut Me-
ruliopsis sp.), 7. VIIL. 2018 rev. P. Vampola (MJ 5492). — Lanzhot (okr. Bfeclav), PR Cahnov,
na tlejicim kmeni Quercus, 17. X. 2013 leg. et det. J. Bét'ak (JB13/1584). — Lanzhot (okr.
Bteclav), NPR Rans$purk, na tlejicim kmeni Quercus, 9. V. 2015 leg. et det. J. Bétak (JB15/79).
— Lanzhot (okr. Bfeclav), NPR Ran$purk, na tlejicim kmeni Quercus, 26. VIIIL. 2015 leg. et
det. J. Betak (JB15/506). — Lanzhot (okr. Bieclav), NPR Ranspurk, na tlejicim kmeni Quercus,
25.1X. 2015 leg. et det. J. Bétak (JB15/1089). — Lanzhot (okr. Bfeclav), NPR Rans$purk, na
tlejicim kmeni Quercus, 25. IX. 2015 leg. et det. J. Bétak (JB15/1094).

Na zéakladé nami ziskanych tdajt je pravdépodobné, ze rozsiteni C. griseovio-
lascens v termofytiku je §irsi, nez se dosud podafilo zaznamenat. Na druhou stranu
neptitomnost starSich polozek v nasich hlavnich herbarich mtize ukazovat na recentni
Sifeni tohoto druhu ve stfedni Evropé€. VétSina nalezi pochazi z ptirozenych lesd,
kde je druh vazan pfedevsim na substrat v siln¢ pokrocilém stadiu rozkladu. K za-
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meéné pornatky Sedofialové za jiné druhy chorosi v terénu miize dochazet snadno.
Makroskopicky mize byt podobna barevné proménlivéjsi pornatka purpurova (Ce-
riporia purpurea) (Obr. 4), ale i pérnatka nddherna (Ceriporia excelsa (S. Lundell)
Parmasto) (obr. na titulni strané obalky). Navic oba zminéné druhy se mohou vy-
skytovat na stejnych lokalitach s pdérnatkou Sedofialovou. Mikroskopicky to vSak
prilis pravdépodobné neni, pokud mame polozku C. griseoviolascens v dobrém stavu
a potvrdime pfitomnost leptocystid s kombinaci charakteristickych spor a jednoduse
stavéného hyfového systému rodu Ceriporia. Dalsi dvojici druhd, které Ize s C. gri-
seoviolascens potencionalné zaménit, je poérnatka Herinkova (Ceriporia mellita
(Bourdot & Galzin) Bondartsev & Singer) a pérnatka oranzovomasova (Ceriporia
aurantiocarnescens (Henn.) M. Pieri & B. Rivoire). Tyto druhy Ize makroskopicky
odlisit vyraznéj$im zbarvenim, kdy C. mellita jde az do vyrazné oranzovych odstinti
a C. aurantiocarnescens ma zbarveni do zluta. Stejné tak jako vyse uvedené druhy
nemaji ani tyto dva cystidy a li$i se od C. griseoviolascens téz podobou spor.

Obr. 4. Pornatka purpurova — Ceriporia purpurea. PR Pod Trlinou, opadla vétev ruze (herb.
L. Z. 9985), foto L. Zibarova.
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REVIZE SBERU RODU MOLLISIA NA CiSKACH BUKU
Z HERBARE NARODNIHO MUZEA V PRAZE

Markéta Sandova

Narodni muzeum, mykologické oddéleni, Cirkusova 1740, 193 00 Praha 9;
marketa.sandova@nm.cz

Sandova M. (2022): Revize sbéra rodu Mollisia na &iskach buku z herbaie Narodniho muzea
v Praze. — Mykologické Listy no. 153: 10-28.

Pti revizi herbarovych polozek rodu Mollisia na ¢iskach buku jsem prohlédla 14 herbarovych
polozek, z nichz vétsina obsahovala jeden druh, ve tfech pfipadech byly v ramci polozky pfi-
tomné dva druhy a u typové polozky druhu Mollisia faginea byla zjisténa piitomnost druhého
druhu, pticemz jeden uz je z této polozky publikovan Gminderem. Bude tedy nutné jméno M.
faginea pied jeho pouzivanim lektotypifikovat. Celkem bylo pfi revizi zjisténo 6 druht: Mol-
lisia cinerea agg., M. cf. fusca, M. lividofusca, M. cf. melaleuca, Mollisia sp. (material mozna
identicky s druhem M. albogrisea) a Pyrenopeziza cf. caespiticia.

Kli¢ova slova: Mollisia, Fagus, sttedni Evropa, taxonomie, herbat PRM

Sandova M. (2022): Revision of Mollisia specimens on beech fruits deposited in the PRM
herbarium. — Mykologické Listy no. 153: 10-28.

A total of 14 herbarium specimens of the genus Mollisia on beech fruits were revised. Most
specimens contained one species, in three cases two species were present in the specimen.
Also the type specimen of Mollisia faginea was found to include another species besides the
one already published by Gminder. Given the presence of two species, the name M. faginea
will therefore need lectotypification before its usage. In total, six species were found during
the revision, Mollisia cinerea agg., M. cf. fusca, M. lividofusca, M. cf. melaleuca, Mollisia
sp. (possibly identical to M. albogrisea) and Pyrenopeziza cf. caespiticia.

Uvod

Rod Mollisia (Fr.) P. Karst. (¢eled” Mollisiaceae) piedstavuje rod s povrchoveé
vyristajicimi plodnicemi, u vétSiny zastupct s tmavym vnéjsim excipulem, s moz-
nou pritomnosti subikula nebo chlupt, kyjovitymi viecky, vej¢itymi, klinovitymi,
elipsoidnimi, vietenovitymi nebo nitovitymi, jedno- az vicebunéénymi askosporami
a parafyzami Casto v horni ¢asti s dlouhou svétlolomnou vakuolou (Gminder 2008,
Nauta et Spooner 1999, Rehm 1891, Wagner 2022). Vyskytuje se pievazné na opadu
dievin, dvoudéloznych bylin a trav. Od vzhledem i stavbou plodnic podobného rodu
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Pyrenopeziza Fuckel (Celed’ Ploettnerulaceae) se lisi parafyzami za Cerstva obsahu-
jicimi souvislou svétlolomnou vakuolu a viecky se Stihlou bazi (Gminder 2008).

Ze zastupct rodu Mollisia Oudemans (1920) na ¢iskach buku uvadi jediny
druh, M. umbonata (Pers.) Sacc., na riznych ¢astech buku (vyjma listdl) pak uvadi
dal§ich 14 druhti: M. caesia (Fuckel) Sacc., M. cinerea (Batsch) P. Karst., M. cine-
rella (Sacc.) Sacc., M. discolor (Mont. & Fr.) W. Phillips, M. ligni (Desm.) P. Karst.
(jako Pyrenopeziza), M. microcarpa (Fuckel) Sacc., M. myiocopron Speg., M. ra-
mealis (P. Karst.) P. Karst., M. sublividula (Nyl.) P. Karst., Niptera ramincola Rehm,
Tapesia fusca (Pers.) Fuckel, T. lateritia (Pers.) Sacc., T. minutissima Fuckel a T. sti-
pata (Fr.) Sacc. Pozdéji byly z buku popsany druhy 7. atrospora Velen., T. carpa-
thica Velen., M. viridula Svréek a T. rivularis Svréek. Pfimo z ¢isek byl popsan
druh M. faginea Velen. Pokud jde o rtizné celedi podobnych diskomycetti, tak na
bukovych ¢iskach jsou udavany naptiklad druhy Hymenoscyphus fagineus (Pers.)
Dennis (Ellis et Ellis 1997) z ¢eledi Helotiaceae nebo Mollisiella fagiseda Svréek
patfici podle diskuse uvedené autorem druhu do celedi Pezizellaceae.

Cilem prace byla revize sbérti rodu Mollisia na bukovych ¢iskach v herbaii
PRM, s moznosti srovnani s materidlem na dieve a vétvich buku, ktery byl také ¢as-
tecné revidovan.

Metodika

Siika plodnic byla mé&fena a je udavana za sucha. Cést studované plodnice byla
navlh&ena vodou a pomoci Ziletky oddélena pro mikroskopické studium. Zluta re-
akce parafyz v KOH (Gminder 1996) byla zjisStovana pouze pomoci stereomikro-
skopu. Jako pozitivni reakci jsem vyhodnocovala pfipady, kdy ¢ast plodnice
s hymeniem vlozena do 3% KOH zezloutla a zluta barva se §ifila i do okolniho
média. Mikroznaky byly studovany ve svételném mikroskopu s pouzitim imerzniho
objektivu a méfeny s pouzitim programu QuickPhoto Camera 3.2. Modra reakce as-
koapikalniho aparatu viecek byla zjistovana pomoci Melzerova ¢inidla (v textu MLZ
pro pozorovani bez predpiisobeni v KOH; s predpiisobenim v 3% KOH v textu jako
KOH/MLZ). Oznaceni ,,l/w* pfedstavuje pomér délky k Sifce. Obsah télisek v as-
kosporach byl hodnocen jenom slovné. Jako zékladni pomticku k ur€ovani jsem po-
uzivala urcovaci kli¢ Gmindera (Gminder 2008) a informace shromazdéné a sdilené
H.-O. Baralem (https://drive.google.com/drive/folders/0B5SeyOEkxxZhY VZub
ON1aGY5YTg?resourcekey=0-ggy7Rl pVPZH7OhROIP9iA). Jako zdroj informaci
byly vyuzity i dalsi urovaci kli¢e (Baral in Baral et Marson 2005, Wagner 2022).
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Vysledky

Celkem jsem revidovala 13 polozek a jednu typovou polozku ¢astecné (vyjma
materialu, ktery byl pravdépodobné uz revidovan a publikovan). Druhti jsem nalezla
Sest, KOH reakci jsem, jak doporucuje Gminder (2008), povazovala za spolehlivy
znak jen pokud byla pozitivni. Pozitivni reakce byla zaznamendna u druhu Mollisia
cf. fusca a u vétSiny polozek druhu Mollisia sp., u ostatnich druhti nebyla zazname-
nana. Druhy spolu s pozndmkami ke znakiim jsou uvedeny v abecednim potadi.

Mollisia cinerea (Batsch) P. Karst. agg. Obr. 1.

Plodnice za sucha svétlé, 0,25-0,9 mm Siroké. Excipulum svétlé, pouze v dolni
¢asti svétle hnédé. Subikulum nepozorovano, pozorovany jen kratké a vétvici se
hyfy vyrtstajici z bun¢k povrchu excipula. Viecka 48—65 x 5,2—6 um, vznikajici
hakovanim, pér MLZ+. Askospory 6,9-10,1 x 2.2-2.7 um (I/w 2,9-4), obsahujici
velmi malo drobnych télisek. Parafyzy nitovité, §itka 3,0-3,3 pm.

Studované polozky: Vraz u Pisku, Cizovské polesi, vrch Certova hora, na ¢iskach Fagus
silvatica, 3. 1X. 1972 leg. M. Svréek (PRM 926608, jako Mollisia, spolu s druhem Mollisia

sp.).

Poznamky: Podle mikroznaki tento sbér zapadd mezi jiné revidované sbéry
M. cinerea na dievé buku v herbaii PRM, u nichz plodnice nejsou takto svétlé. V ur-
¢eni jako Mollisia cinerea mam jednu nejistotu ve srovnani s idaji z ur€ovacich
klica. Askospory jsou udavany jako mirn€ uzsi nez bych z rozdilu mezi zivym ma-
teridlem a zde studovanym materidlem v KOH ptedpokladala. Wagner (2022) uvadi
Sitku askospor 2,2-2,9 um a autoti Baral (Helotiales key English in Baral et Marson
2005) a Gminder (2008) shodné¢ 2,5-3 um. U dosud revidovanych sbérti na dievé
buku jsem zjistila $itku askospor v KOH v rozmezi 2,2-3,3 pm.
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Obr. 1. Mollisia cinerea agg. (PRM 926608): a, j—k: suché plodnice; b—f: askospory; g: para-
fyzy a vrcholy viecek; h: povrch excipula v boéni az bazalni ¢asti plodnice; i: buiiky excipula
pfi okraji plodnice; 1: fez plodnici (?hyalinni hyfy subikula). Médium: b—i, 1: 3% KOH. M¢-
fitka: 1 mm: a, j—k; 10 pm (nahote): b—i; 10 um (dole): 1.
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Mollisia cf. fusca (Pers.) P. Karst. Tab. 1; Obr. 2.

Plodnice za sucha s bélavym okrajem a hnédou dolni ¢asti excipula, 0,3-0,9 mm
Siroké, terce prusvitné bélavé. Marginalni bunky (koncové buiky hyf) v okrajové
casti plodnice 25-28 x 6,5-8,5 um (svétle hnédé bunky), x 4,5-5 pm (subhyalinni
buiiky). Subikularni hyfy hnéd¢, 4-5 um siroké. Viecka 51-69 x 5-6,3 um, vznika-
jici hdkovanim, pér MLZ+. Askospory 8,6—12,3 x 2,4-2.7 um (I/w 3,7-4,6), n¢kdy
az se 4 pomérn¢ velkymi télisky. Parafyzy nitovité, sitka 2,4-3,6 pm.

Studované polozky: Slovensko: Mala Fatra, hora Fatransky [Maly] Krivan (1669 m n. m.),
misto Meskalka, na ¢iskach F. silvatica, 28. V1. — 2. VII. 1947 leg. M. Svréek (PRM 926661,
jako Mollisia, spolu s druhy Capitotricha cf. bicolor, Lachnum cf. virgineum a Mollisia sp.).

Poznamky: Pii snaze o urceni jsem se podle Gminderova klice (Gminder 2008)
dostala do blizkosti téchto druht: Mollisia fagicola nom. prov. a M. perparvula
(P. Karst.) P. Karst. S druhem M. perparvula zatim sama nemam zadnou zkusenost
jak dalece je tam dilezita stopkatost plodnic a zda a jaké jsou jeho dalsi znaky. Podle
Karstenova ptivodniho popisu maji byt viecka bez reakce v jodu, ale Gminder (2008)
druh v kli¢i fadi mezi druhy s amyloidni reakci poru. Uvadi, ze revidoval polozky
PAK 2922 a 2930 z herbate H (prvni z nich ma v jiné ¢asti prace uvedenou jako lek-
totyp) a u druhu uvadi amyloidni reakci alespon slabou. U druhu provizorné nazy-
vaného M. fagicola jsem méla kromé udaji v Gminderové klic¢i k dispozici jesté
popis a kresbu podle herbarového materialu (Gminder 2012, pod druhem M. faginea,
s nimz M. ,, fagicola* ztotozinuje), ale hyfy pfi okraji plodnice, které jsem u studo-
vaného materidlu pozorovala, tam zaznamendny nejsou. Otazkou zGstava, jak veliky
ma pritomnost prehradkovanych hyf v marginalni ¢asti excipula a s tim spojeny bily
stiapaty okraj u suchych plodnic taxonomicky vyznam. Dal§imi druhy, které jsem
provétovala, jsou M. fusca (Pers.) P. Karst. a M. sericeomarginata Svréek. Podle
klica zalozenych na studiu Cerstvych sbért by mél byt urcity rozdil v $ifce askospor
mezi témito dvéma druhy. Podle Barala (in Baral et Marson 2005) ma druh M. fusca
askospory 10-17 x 2,4-3.3 um, druh M. sericeomarginata 8—14 x 3,3—4,2 um, podle
Wagnera (2022) M. fusca 10—15 x 2,5-3 um a M. sericeomarginata 12—17 x 3—
4,5 pm. Gminder (2008) uvadi pro druh M. fusca rozmér askospor (97-)10-15 x
2,2-3,2 pum. Mnou studovany material je podle sifky askospor snad bliz§i druhu
M. fusca, obsah oleje v askosporach (Wagner 2022) je obtizné u herbafového mate-
ridlu zhodnotit a koncové buiky excipula pfi okraji plodnice snad pfiblizné s tidaji
Wagnera (2022) souhlasi.
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Obr. 2. Mollisia cf. fusca (PRM 926661): a, c, f: suché plodnice; b: parafyza; d: viecko; e:
bunky excipula; g, k-1, 0—q, s—t: askospory; h—i: hyfy subikula; j: parafyzy; m: povrch excipula
pfi okraji plodnice; n, r: povrch excipula. Médium: b, d—e, g—1: 3% KOH. M¢fitka: 1 mm: a,
¢, ;10 um: b, d—e, g—r.
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Mollisia lividofusca (Fr.) Gillet Obr. 3.

Plodnice za sucha s tmavé hnédym vnéjsim povrchem, z né¢hoz radialné vyras-
taji hyfy, a Spinave bilymi terci, 0,25-0,9 mm Siroké. Subhymenium obsahujici hné-
dobézové nebo hnédé hyty. Marginalni buiiky pii okraji plodnice o rozmérech 1518
x 4 um (subhyalinni nebo s tmaveé hnédym odstinem). Subikularni hyfy 3,5-5 pm
Siroké. Viecka 38-51 x 4,5-5,3 um, vznikajici hakovanim, por MLZ+. Askospory
7,5-9,4 x 2,1-2.4 um (I/w 3,1-4,5), bez nebo s 1-2 svétlolomnymi t¢lisky. Parafyzy
nit'ovite, sitka 2,5-3,6 um.

Studované polozky: Ceska republika: Hrusice, cihelna, na &isce F. silvatica, X. 1931 leg. et
det. J. Velenovsky (PRM 153123, jako Tapesia fusca, rev. M. Svrcek jako non est 7. fusca!,
spolu s druhem M. cf. melaleuca).

Obr. 3. Mollisia lividofusca (PRM 153123): a: suché plodnice; b: povrch excipula; c—e: asko-
spory; f: parafyzy; g: okraj plodnice; h: viecko. Médium: b—h: 3% KOH. Mé&fitka: 1 mm: a;
10 pm: b-h.
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Poznamky: Ve srovnani s pomérné cetnymi sbéry M. lividofusca na dievé buku
ulozenymi v herbati PRM neni exemplar z ¢isek (PRM 153123) zcela typicky, a to
svymi krat$imi viecky a také mirn€ vyssim pomérem délky ku Sitce askospor (u zmi-
nénych ostatnich sbérti byl zjistén pomér 2,8—4,2 a délka viecek 47-54 um). Barva
terce v suchém stavu podle zkusenosti s témito sbéry mize byt zhruba bila, bézova
(méng Casté), svétle zlutd, zlutd, oranzova nebo prusvitné Seda ¢i prisvitné hnéda.
Pfi snaze urcit polozku PRM 153123 jsem provéfovala i moznou piislusnost k M.
ladae (Velen.) Gminder (Gminder 2006, 2008), ale zjisténa délka marginalnich
bunék u okraje plodnice u polozky PRM 153123 byla maximalné 18 um, coz se lisi
od Gminderova udaje a kresby (Gminder 2006), kde udava velikost marginalnich
bun¢k az 26-35(40) x 5-7 pm. Substratem podle Gmindera Spatn¢ zachovaného ori-
gindlniho materialu M. ladae je vétvicka vrby.

Mollisia cf. melaleuca (Fr.) Brunaud Tab. 1; Obr. 4.

Plodnice za sucha se zlutymi az oranzovymi terci, viné hnédé, na okraji nékdy
prechazejici v bilou, 0,3—1,2 mm Siroké. Subhymenium hyalinni. Marginalni bunky
v okrajové ¢asti plodnice 13,5-19 x 3,5-6 um (hyalinni az hnédé). Subikulum po-
zorovano jen v malém mnoztvi, subikularni hyfy hnédé, 2,8-3,4 um Siroké. Viecka
36-78 x 5,1-6,9 um, vznikajici hakovanim, por MLZ+. Askospory 7,7-13,4 x 2,0—
3,1 pm (I/w 2,7-5,6), obvykle obsahujici nékolik télisek. Pozorovany 2 hyalinni az
subhyalinni askospory(?) s netypicky valcovitym tvarem a piehradkou, cca 14 x
3,5 um. Parafyzy nitovité, Sitka 2,6-3,2 pm.

Studované polozky (na &iskach F. silvatica): Ceska republika: Cernogice, 1. XI. 1949 leg.
et det. V. Vacek (PRM 712747, jako Mollisia vulgaris). — Revnice, 13. XI. 1949 leg. et det.
V. Vacek (PRM 712745, jako M. vulgaris). — Hrusice, cihelna, X. 1931 leg. et det. J. Vele-
novsky (PRM 153123, jako Tapesia fusca, rev. M. Svréek jako non est 7. fissca!, spolu s dru-
hem M. lividofusca).

Poznamky: Podle Vackova urceni u polozek PRM 712745 a 712747 (jako Mol-
lisia vulgaris = Calycina vulgaris (Fr.) Baral) povazuji za pravdépodobné, ze plodnice
studovaného druhu mohly mit za Cerstva bilé tere. (Druh Calycina vulgaris se lisi
stopkatymi plodnicemi se svétlym a jinak stavénym excipulem a viecky s neamyloid-
nim poérem, napft. herbarova polozka PRM 833406, Dennis (1956), Dennis (1981).)
Barva terct za sucha se zda byt konstantni a podobna druhu M. amenticola (Sacc.)
Rehm. Druh M. amenticola se 1i$i mensimi askosporami (napf. Rehm 1891, Breiten-
bach et Kranzlin 1984, Ellis et Ellis 1997) a podle Gmindera (Gminder 2008) se vy-
skytuje vylucné na Sisticich olse. Od druhu M. lividofusca se studovany material lisi
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10 pm.l

Obr. 4. Mollisia ct. melaleuca (PRM 712747): a: suché plodnice; b, g: ?hyfy subikula; c: okraj
plodnice; d: viecko; e—f: parafyzy; h—1: askospory; m: fez plodnici. Médium: b—m: 3% KOH.
Metitka: 1 mm: a; 10 pm (nahote): b, d—1; 10 um (dole): ¢, m.
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barvou subhymenia, kterd u vSech tfi polozek byla bez hnédého zbarveni. Podle
Gminderova klice (Gminder 2008) jsem dosla do blizkosti druhu Mollisia peruni
(Velen.) Gminder popsaného ze zimolezu (Lonicera) a javoru. Od materialu M. peruni
studovaného Gminderem (Gminder 2006) se zde studovany material li$i krat§imi hod-
notami u rozmért marginalnich bunek, vétsim rozmezim délky viecek a o néco Sir§imi
parafyzami. Gminder téZ pouze v jednom piipadé zminuje ter¢ plodnice za sucha zlu-
tavy (u 1 plodnice polozky PRM 154087). Druh Mollisia melaleuca v herbati PRM
(napt. PRM 718789, na vétvi lipy) je robustnosti plodnic podobny studovanému ma-
terialu. Na urcitou podobnost s druhem M. melaleuca poukazuje i Gminder (2006)
u druhu M. peruni s tim, ze problémem je pfitomnost subikula u M. peruni a vyssi
obsah oleje v askosporach M. melaleuca. Podle Gminderova vyobrazeni se navic ma-
terial PRM 812443 a 154087 v obsahu oleje lisi; poznamkou k barvé plodnic i vyob-
razenim obsahu oleje 1épe odpovida material z druhé polozky. Stavbou excipula na
fezu je studovany material blizky druhu Niptera ramincola Rehm (Tanney et Seifert
2020), opet je zde ale problém s pfitomnosti subikula a s nizkym obsahem oleje v as-
kosporach u studovaného materialu (vychazim pouze z obrazku N. ramincola publi-
kovaného zminénymi autory). Existenci urcitého druhu lisiciho se od M. melaleuca
pritomnosti subikula a niz§im obsahem oleje v askosporach nasvédcuje i jeden ze
sbért (9. IV. 2019, jako M. cf. melaleuca) v materidlu sdileném H.-O. Baralem (viz
odkaz v metodice). Problematika vyzaduje dalsi studium.

Na druh Mollisia umbonata (Pers.) Sacc., ktery z dieva, ¢isek a listi buku udava
Oudemans (1920), zde chci upozornit proto, ze svymi pfisedlymi bélavymi plodni-
cemi (Persoon 1800) by teoreticky mohl patfit k tomuto druhu. Rozsahu substratii
M. umbonata v pojeti zachyceném Oudemansem by dobie odpovidal druh M. livi-
dofusca nalezeny i na listovém opadu buku (polozka PRM 560532). V Persoonové
origindlnim popisu jsou ale jako substrat uvedeny jen padlé kmeny a vétve nespeci-
fikované dieviny. Polozky Peziza umbonata Pers. v herbati PRM sbirané J. Peylem
v roce 1859 obsahuji materidl M. amenticola na §isticich olSe. Druh M. amenticola
byl popsan jako varieta druhu M. umbonata Saccardem v roce 1889. Hohnelova
(1918) studie citovanad Dennisem (1956) se ale vyjadiuje ke dvéma jinym pojetim
druhu M. umbonata, ktera jsou mimo rod Mollisia. Rehmovo pojeti je podle Hohnela
totozné s druhem Phialea violascens Rehm in litt., ktery ma podle popisu, na ktery
Hohnel odkazuje, plodnice s az 1 mm dlouhou stopkou a vyskyt na listech olSe po-
rostlych vlakny fasy. Karstenovo pojeti je podle Hohnela spojeno s druhy rodu Om-
brophila nebo Rutstroemia, podle Karstenova popisu (Karsten 1871) jsou plodnice
nahloucené nebo ¢astecné rozptylené, zpocatku valcovité kyjovité az obkonické,
pozdé¢ji vyraznéji stopkaté, s gelatindznim excipulem a vyskytuji se na listech a vé-
tvickach. Zda se zachoval typovy material a zda byl nékym studovan jsem nezjisto-
vala. VySe diskutovani autofi neuvadi, ze by jej studovali.
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Mollisia sp. Tab. 1; Obr. 5-6.
? M. faginea Velen.

Plodnice za sucha riizné zbarvené, Casto s izkym bélavym okrajem, 0,1-1,1 mm
siroké. Pii okraji plodnice je svétlejsi pas excipula obsahujici kyjovité vrcholové
buiiky nebo piehradkované hyfy. Subikulum pozorovano v malém mnozstvi u polo-
zek PRM 151676 a 818809, subikularni hyfy hnédé, 2-3,3 um Siroké. Viecka
(26-)30-48 x 3,9-5,5 um, vznikajici hakovanim (u polozek s KOH-negativni reakci
také pravdépodobn¢ hakovanim podle vzhledu jejich bazi), por MLZ+. Askospory
(6,0-)6,5-10,7 x (1,6-)1,8-2,3 um (I/w 3,5-5,6), obvykle s drobnymi telisky. Para-
fyzy nitovité, sitka (1,7-)2,2-3,3(-3,6) pm.

Studované polozky (informace zda je material s nebo bez zaznamenané KOH reakce viz
Tab. 1): Ceska republika: Brdské hiebeny, v udoli Moklického potoka u Revnic, na &isce
F. silvatica, 9. V. 1971 leg. M. Svréek (PRM 926597, jako Mollisia, spolu s druhem Lachnum
cf. virgineum). — Jevany, na ¢iskach F. silvatica, 7. VII. 1941 leg. J. Velenovsky (PRM 151676,
jako Mollisia faginea, holotyp). — Nevézice u Cimelic, v lesni rokli pod myslivnou Svaty Jan,
na spadanych ¢iskach F. silvatica, 1. VIII. 1973 leg. M. Svréek (PRM 734766, jako Mollisia).
— Vraz u Pisku, Cizovské polesi, lesni rezervace Hrby, na ¢iSkach F. silvatica, 4. 1X. 1972
leg. M. Svréek (PRM 926602, jako Mollisia). — Vraz u Pisku, Cizovské polesi, vrch Certova
hora, na ¢iskach F. silvatica, 3. 1X. 1972 leg. M. Svréek (PRM 926608, jako Mollisia, spolu
s druhem M. cinerea agg.). — Sumava, Zaton u Horni Vltavice, Boubinsky prales, na &isce
F.silvatica, 27. V. 1978 leg. M. Svréek et J. Kubicka (PRM 818809, jako Mollisia). — V lesich
Markétsky revir u Lasenice, v misté zvaném Fabianek, na ¢iskach F. silvatica, 26. V. 1967
leg. M. Svrcek et J. Kubicka (PRM 926765, jako Mollisia). — Novohradské hory, Luznicky
vrch (903 m n. m.) nad vesnici Luznice u Pohorské Vsi, na ¢iSce F. silvatica, 30. VII. 1961
leg. M. Svréek (PRM 802060, jako Mollisia). — Slovensko: Mala Fatra, hora Fatransky [Maly]
Krivan (1669 m n. m.), misto Meskalka, na ¢iskach F. silvatica, 28. V1. — 2. VII. 1947 leg.
M. Svréek (PRM 926661, jako Mollisia, spolu s druhem M. cf. fusca).

Poznamky: Jedna se o druh se zlutou reakci v KOH, ktery byl pfi studiu na ¢is-
kach buku opakovan¢ zaznamenan a ktery se 1isi od druhu M. fusca kratSimi viecky
a askosporami. Podle udaji o barveé plodnic zaznamenanych v terénu M. Svrékem,
které se vyskytuji u vétsi ¢asti polozek a ja je nyni opakuji jen u polozek, které ne-
obsahovaly vic druh, se jednalo o plodnice velmi malé a tmavée Sedé (1x%),
modrosedé (3%) a bélavé (1%, na bezkoré, 1,5 cm tlusté vétvi buku, PRM 620338).
Studované sbéry pochazi z obdobi od kvétna do zaii. Exemplare, které nevykazovaly
zlutou reakci v KOH (viz Tab. 1, Obr. 6), jsem se po diikladném porovnani mikro-
znakl rozhodla povazovat za identické, tedy pattici pod Mollisia sp. Druh Mollisia
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Obr. 5. Mollisia sp. (s KOH reakci): a, d, f-i: suché plodnice; b, q: excipulum v okrajové
a v bocni ¢asti plodnice; c, e: povrch excipula; j—1: viecka; m—p, r: parafyzy; s—x: askospory.
Médium: b—c, e, j—x: 3% KOH. M¢fitka: 1 mm: a, d, f~i; 10 um: b—c, e, j—x. Holotyp druhu
M. faginea (PRM 151676): a, l-n, s.
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'H-.; o~ A 'p _'k_,-‘ :
Obr. 6. Mollisia sp. (bez KOH reakce): a, f, k: suché plodnice; b—e: askospory; g: ?hyfa subi-
kula; h—j, I-m: parafyzy a vrchol viecka; n—o: povrch excipula. Médium: b—e, g—j, 1-0: 3%
KOH. M¢ftitka: 1 mm: a, f, k; 10 pm: b—e, g—j, I-o. Holotyp druhu M. faginea (PRM 151676):
b—o.

albogrisea Gminder, 1. Wagner, F. Prell & Baral podle popisu v praci Griinig et al.
(2009, pod jménem Phaeomollisia piceae Sieber & Griinig) by mohl byt identicky,
v literatufe jsem vsak zatim zadny daj o jeho vyskytu na ¢iskach buku nenalezla.
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Obr. 7. Zaznamenana piitomnost mollisioidnich plodnic na tlomcich ¢isek v typové polozce
druhu Mollisia faginea (PRM 151676): a: plodnice velkych rozmért bez viditelného subikula;
b: plodnice malych rozmért bez viditelného subikula; c: plodnice v misté s viditelnym subi-
kulem. Cislice 1, 2, 3 ozna&uji jednotliva pozorovani v tabulce 1 oznacena jako 151676 (a),
(b), (c) v tomto potadi.

Pti revizi typové polozky druhu M. faginea Velen. (PRM 151676) béhem této
studie byl druh Mollisia sp. v polozce nalezen. Schéma materialu ptitomného v po-
lozce je na obr. 7. To, co popisuje z typové polozky druhu M. faginea Gminder
(2012) je podle mého nazoru jiny druh rodu Mollisia, ktery neni totozny s Mollisia
sp. Gminder (2012) uvadi, Ze nestudoval vSechny ¢asti typové polozky M. faginea
a material, ktery popisuje, ma subikularni hyfy o Sifce (4,5-)5—7 pum, viecka o délce
50-58 pm a askospory 7-12 x 1,8-2,5 pm. V polozce opravdu je misto s plodnicemi
na subikulu (viz obr. 7), které jsem v ramci této prace nestudovala, pouze jsem zkon-
trolovala charakter subikularnich hyf, které odpovidaji rodu Mollisia a jejich Sitka
naméfend v KOH je 3,9-5,5 um. Jim studovany material, jak sam uvadi, je patrné
blizky druhu M. fusca. Vzhledem k ptitomnosti dvou druhi v typové polozce by
bylo nutné predtim, nez by se jméno pouzivalo, ustanovit, ktery material bude lek-
totypem jména. Zda se mi, ze protologu druhu M. faginea 1épe odpovida druh Mol-
lisia sp. a také je v poloZce zastoupen pomérné hodné. Ohledné rozmérd udavanych
Velenovskym (1934, 1940, 1947) je problematika slozita. Z revize jednotlivych
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polozek rodu Orbilia Fr. a blizkych rodi v dile Baral et al. (2020) vyplyva, ze roz-
meéry v mikrometrech udané Velenovskym jsou mensi nez rozméry v KOH. Pti po-
rovnani rozmérti u polozek rodu Mollisia s. 1. revidovanych Gminderem (2006,
2012) je pomér mensich, srovnatelnych a vétsich rozmérd udavanych Velenovskym
zhruba 9/4/9 u rozmért viecek a 2/1/1 u rozmért askospor. Neda se tedy fici, ze roz-
meéry udané Velenovskym jsou vzdy mensi nez rozméry namétené v KOH.

Pyrenopeziza cf. caespiticia (P. Karst.) Gremmen Obr. 8.

Plodnice za sucha s tmavé hnédym vnéjSim povrchem, 0,3-0,75 mm Siroké.
Subikulum nepozorovano. Marginalni hyfy pfi okraji plodnice 21-27 pm dlouhé,
hnédé, s 1-2(-3?) prehradkami. Viecka 37-47 x 4,2-5,1 um, vznikajici hdkovanim,
por MLZ—, KOH/MLZ-. Askospory 7,6-8,3 x 1,9-2.3 um (I/w 3,5-4,2), s | aZma-
ximaln€ 5 drobnymi télisky. Parafyzy nitovité, Sitka 2,8 um.

Studované polozky: Slovensko: Nizké Poloniny, Nova Sedlica, hora Prikry (952 m n. m.),
na CiSce F. silvatica, 30. V. 1972 leg. M. Svrcek (PRM 802315, jako Mollisia, spolu s druhy
Brunnipila fuscescens, Capitotricha cf. bicolor a Lachnum cf. virgineum).

Poznamky: Podle udaje o barve plodnic v terénu, ktery je v polozce dostupny,
byly plodnice tmavé Sedé. Podle urcovacich klict pripadaly v tivahu dva druhy,
M. ligni (Desm.) P. Karst. a P. caespiticia. RozliSovaci znaky, které by s po-
uzitim vSech ur¢ovacich pomutcek uvedenych v metodice ptipadaly v tvahu jsou
délka a charakter chlupti a velikost askospor, ale i ty mi podle fotografii a udajt sdi-
lenych H.-O. Baralem nepfijdou jednoznacné, stejn¢ jako barva plodnic a barva
chlupi. Taktéz pospolité usporadani plodnic se pravdépodobné muze vyskytnout
u obou druhti. Wagner (2022) uvadi, ze druh M. ligni je odolny vii¢i suchu. Podle
udajti v pouzitych urcovacich kli¢ich jsou askospory druhu P. caespiticia uzsi nez
askospory druhu M. ligni (Sitka ramcove pod 1,8 um vs. nad 2 pm, podle klice Barala
pod 2,3 vs. nad 2,3 um). V pfipadé¢ mnou namétené Siiky v KOH bych ale s jistotou
nedokézala o urceni rozhodnout a zabranila mi v tom i dalsi skute¢nost uvedena
nize. K uréeni jako P. caespiticia jsem se ptiklonila pii srovnani s dalsi polozkou
(M. ligni, PRM 620338, na dfev¢ buku), u které byly dobie a snadno pozorovatelné
hnédé chlupy s délkou vétsi nez 30 pm, sice téz maximalné s 2 piehradkami (pokud
se bunka pod tim uz nepovazuje za chlup), ale vyristajici obvykle z kulovité nebo
$irsi buniky excipula, nikoliv tedy z postupné se rozsifujici hyfy jako u materialu
PRM 802315. Ostatni znaky zjisténé u této polozky nebyly pfili§ odlisné (plodnice
0,45-0,75 mm $iroké, rostouci jednotlive, podle tdaje z terénu tmavé Sedé, viecka
3646 x 3,6-4,8 um, Sitka parafyz 3 pm, askospory 5,8-7,7 x 1,7 um, l/'w 3,4-4,5).
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Material byl tedy urcen pouze na zakladé chlupt, pficemz neni jasné, zda by odliSeni
obstalo i u vétsiho mnozstvi polozek.

Obr. 8. Pyrenopeziza cf. caespiticia (PRM 802315): a: suché plodnice; b, f: askospory;
c: viecko; d: parafyza; e: excipulum; g: povrch excipula. Médium: b—d, f—g: 3% KOH;

vy

e: voda. Méfitka: 1 mm: a; 10 pm: b—g.
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Tab. 1. Pehled rozmért zjisténych u druht s vice studovanymi polozkami nebo plodnicemi.
Pismena a, b, ¢ oznacuji jednotliva pozorovani, nikoliv oddélené ¢asti herbarovych polozek.

Druhrodu | CisloPRM | Sitka Délka | Sitka Délka Sitka Pomér
Mollisia plodnic viecek | parafyz | askospor askospor | délky
(um) (um) (um) (pm) (nm) askospor
k Sifce
cf. fusca 926661 (a) | 480-520 52-63 | 2,9-3,6 | 8,8-11,4 2,4-2,6 3,74,6
cf. fusca 926661 (b) | 340-860 55-69 | 2,6-3,0 | 10,5-12,3 | 2,4-2,7 4,0-4,6
cf. fusca 926661 (c) | 330-550 51-60 | 2,4-3,1 | 9,2-11,4 2,4-2,6 3,8-4,4
cf. 153123 420-1200 | 63-78 | 2,6-3,2 | 8,6-13,4 2,4-25 3,4-5,6
melaleuca
cf. 712745 370-1000 | 45-54 | 2,9-32 | 7,7-8,8 2,0-3,1 2,7-4,4
melaleuca
cf. 712747 630-660 36-61 2,7-3,1 | 8,6-11,0 2,2-25 3,9-4,7
melaleuca
sp.* 151676 (a) 180-1100 | 30-39 | 2,7-3,3 | 8,2-10,2 1,9-2,2 4,3-49
sp.** 151676 (b) 130-220 34-45 | 2,3-2,7 | 7,3-10,7 1,8-2,1 3,7-5,6
sp.** 151676 (c) 190-350 33-48 | 2,5-3,6 | 7,3-9,5 1,8-2,1 3,74,5
sp. 734766 420 36-41 2,5-2,7 | 6,0-9,0 1,6-1,9 3,7-5,1
sp. 802060 (a) 180-780 30-47 | 2,4-2,6 | 6,7-10,1 1,8-2,2 3,5-5,4
sp.* 802060 (b) | 310-490 2641 2,2-2,5 | 8,1-9,1 1,8-2,2 3,7-4,6
sp. 802060 (¢) | 200-500 34-44 | 2,3-25 | 7,8-9,7 1,8-2,1 3,7-5,2
sp. 818809 280400 40-45 | 2,3-2,4 | 8,3-10,0 2,1-2,3 4,0-4,5
sp. 926602 450-570 32-41 2,6-3,0 | — — —
sp. 926608 (a) | 210-360 31-39 | 2,2-24 | 6,5-9,0 1,9-2,2 3,6-4,5
sp.** 926608 (b) 190-450 37-46 1,7-2,9 | 7,8-10,6 1,8-2,1 4,3-53
sp. 926597 160-400 35-40 | 2,5-33 | 7,7-9,1 2,0-2,2 3,8-4,4
sp. 926661 180-370 38-43 1,9-2,6 | 6,7-8,3 1,8-2,0 3,5-4,3
sp. 926765 110410 37-43 | 2,2-3,3 | 7,59,0 2,0-2,3 3,84,5

* plodnice za sucha s lesklym a ne matnym vné&j$im povrchem, mozna byl stav pfed ususenim
jiny nez u ostatnich plodnic, v obou piipadech $lo o plodnici rostouci na vnitinim povrchu
¢isky buku (obr. 5a, 5h)

** material, ktery pfi studiu v KOH nevykazoval zlutou reakci
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Podékovani

Dékuji recenzentiim prace za pozorné precteni a pripominky. Prace probihala
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hodobého koncepcniho rozvoje vyzkumné organizace Narodni muzeum (DKRVO
20192023/3.1.d, 00023272).
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OSOBNI

JIRI MORAVEC OSMDESATNIKEM

JIRI MORAVEC OCTOGENARIAN

Vladimir Antonin

Moravské zemské muzeum, botanické odd., Zelny trh 6, 659 37 Brno; vantonin@mzm.cz

Dne 29. ftijna 2022 se dozil osmdesatky pan Jiti Moravec. Jifi je vyraznou
osobnosti nasi védy, protoze jako amatérsky badatel dosahl svétové proslulosti ve
dvou védnich oblastech — v mykologii a entomologii. Narodil se 29. fijna 1942
v Mladé Boleslavi a v roce 1971 se prest¢hoval do Adamova, kde pracoval az do
odchodu do diichodu jako frézat v primyslovém podniku ADAST; v Adamové Zije
do soucasnosti. Znalosti v mykologické a entomologické taxonomii ziskal samostu-
diem, a vytecnou anglictinu si osvojil po slozeni Gplné statni zkousky na Jazykové
Skole v Brné v r. 1980. Studovat na vysoké skole nebylo Jifimu za minulého rezimu
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umoznéno, protoze byl syn zivnostnika a pozd¢ji se aktivné angazoval pro idealy
»Prazského jara“. Anglictinu a ¢astecné latinu i francouzstinu bohat¢ vyuziva nejen
pii své odborné praci, ale i pfi cestovani témer po celém svete.

Mykologii se zagal vénovat pfiblizné od roku 1962. Zahy se stal ¢lenem Ces-
koslovenské védecké spole¢nosti pro mykologii pii CSAV a Ceskoslovenské spo-
le¢nosti entomologické pii CSAV, piechodné byl ¢lenem i zahraniénich mykologic-
kych spole¢nosti, a spolupracoval s vice nez dvaceti kolegy v zahranic¢i (viz Antonin
1998).

Brzy zaméfil svlij zajem na operkulatni diskomycety, pfi jejichz studiu mu
zpocatku byli vybornymi uciteli zejména dr. Mirko Svrcek, CSc. a korespondencné
prof. Richard P. Korf (Ithaca, USA). Z Mladé¢ Boleslavi Jifi dojizdél za dr. Svrékem
do Prahy, a jak rad zminoval, za dost kuridzni situace — tyto navstévy musel Casto
uskutecnit se svym psem Brixem, pokud ho nemohl cely den ponechat samotného.
Pracovna dr. Svrcka byla tehdy v kopuli budovy Narodniho muzea, kam se dalo
dostat jen sluzebnim vytahem. Je nejen ismévné, ale dnes az neuvefitelné, ze ziejme
pro impozantni vzhled a skvélé chovani jeho némecké dogy recepcni muzea vzdy
Jitimu povolili navstévy spolu se psem. Dr. Svrcek Jifiho navstivil pozdéji i v Ada-
move a v t& dobé spolecné popsali nékolik pro védu novych druhd, z nichz Jafne-
adelphus olivaceofuscus Svréek & J. Moravec [v soucasnosti Aleurina olivaceaofusca
(Svrcek & J. Moravec) W. Y. Zhuang & Korf; Zhuang et Korf (1986)] stoji za pfi-
pomenuti pro sviij jedineény nélez a piekvapivy vyskyt (Sevéikova et al. 2021).

Zahy po prestehovani do Adamova se Jifi zapojil do ¢innosti brnénské pobocky
mykologické spolecnosti a seznamil se s kolegy v okoli svého nového pilisobiste,
jmenovité s vedoucim houbaiské poradny Moravského zemského muzea ing. Karlem
Kiizem, ale i s pani Kvétoslavou Koncerovou a vSestrann¢ zkusenym mykologem
Aloisem Vagnerem, ktefi mu i dodéavali jimi nasbirané diskomycety ke studiu.
V prvni polovingé 70. let jsem také Jifitho poznal ja coby gymnazidlni student.
S Aloisem pak navstévoval rizné lokality v okoli Brna. Stejné tak jako pfi jeho pii-
vodnim pisobeni ve stiednich Cechach bylo i zde objeveno mnoho zajimavych
i pro védu novych druht. Ve skupiné operkulatnich diskomycett se Jifi brzy vypra-
coval na uznavaného svétového specialistu. Jeho studie byly, kromé typového ma-
terialu, zalozeny vétSinou na vlastnich sbérech, které z velké ¢asti ziskaval pfi svych
cetnych cestach, vcetné téch do subtropickych a tropickych oblasti (Sumatra, Nepal
a nekolikrat vychodni Afrika a Madagaskar), ale i na Novy Z¢land; z vétSiny nav-
Stivenych zemi, i z ispésného vystupu na nejvyssi horu Afriky Kilimandzaro, popsal
pro védu nové druhy. Jeho prace jsou znamy naprostou preciznosti textu a dokonalymi
kresbami mikroskopickych znakd ve svételném mikroskopu, u druhii s ornamento-
vanymi vytrusy byly soucasti jeho praci i fotografie z rastrovaciho elektronového
mikroskopu (SEM).
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Béhem své mykologické drahy se Jifi Gcastnil celostatnich mykologickych
konferenci a jinych setkani a exkurzi, vcetné akci s kolegy a prateli ze Slovenska.
Na pozvéani mykologii z univerzity v Taiyuanu navstivil i Cinu. V r. 1983 se aktivné
(pfednasky a poster) zucastnil mezinarodniho kongresu mykologti (IMC3) v Japon-
sku, v¢etné posjezdovych exkurzi (Sanshi Imai Discomycete Workshop and Foray)
i dvou kongrest Evropskych mykologti — v Tallinu (1989) a Regensburgu (1990).

Jitfi uvetejnil celkem 79 odbornych mykologickych ¢lankt (nékteré se spolu-
autory) s popisem 56 novych taxonti v riznych ¢asopisech (Ceska mykologie / poz-
d¢ji Czech Mycology, Mycotaxon, Mycologia Helvetica, Transactions of the British
Mycological Society, Kew Bulletin, Agarica, Nordic Journal of Botany), z nichz
zde pfipominam zejména monografické taxonomické revize n¢kolika dalSich rodi:
Aleuria Boud., Melastiza Boud., Marcelleina Brumm., Korf & Rifai a Sowerbyella
Nannf. Jeden rod, Moravecia Benkert, Caillet & Moyne a dva druhy, Peziza moravecii
Svréek a Octospora moravecii Khare, byly pojmenovany na jeho pocest.

Jeho mykologické aktivity a kompletni bibliografie do roku 1997 byly shrnuty
v ¢lanku k jeho pétapadesatindm (Antonin 1998).

Od té doby uvetejnil Jifi nasledujici odborné mykologické publikace (uspora-
dano chronologicky):

Antonin V., Moravec J. (2001): Some notes on the remarkable variability of Ascobolus scati-
genus (Discomycetes, Pezizales). — Czech Mycology 52(4): 295-298.

Moravec J. (2003): Taxonomic revision of the genus Cheilymenia — 7. A reassessment of the
sections Paracheilymeniae and Raripilosae. — Czech Mycology 54(3—4): 113-133.

Moravec J. (2003): Taxonomic revision of the genus Cheilymenia — 8. The section Micropi-
losae. — Czech Mycology 54(3—4): 135-143.

Moravec J. (2003): A taxonomic revision of the genus Cheilymenia Boud. — 9. The sections
Villosae and Obtusipilosae, and a revision of the genus Pseudoaleuria Lusk (Pezizales,
Pyronemataceae). — Acta Musei Moraviae, Scientiae biologicae, 88: 37-73.

Moravec J. (2003): Taxonomic revision of the genus Cheilymenia — 10. Cheilymenia apicu-
lispora spec. nov., a new species of the section Coprobia. — Czech Mycology 55(3—4):
215-222.

Moravec J. (2005): A world monograph of the genus Cheilymenia (Discomycetes, Pezizales,
Pyronemataceae). — Libri Botanici 21: 1-256.

Antonin V., Moravec J. (2010): Jafnea semitosta (Ascomycota, Pyronemataceae), first col-
lection in the Czech Republic. — Czech Mycology 62(1): 1-11.

Dalsi publikace J. Moravce

Antonin V., Dvorék D., Moravec J. & Sevéikova H. (2020): Za Aloisem Véagnerem (26. 6.
1939 —23. 8. 2020). — Mykologické Listy no. 147: 87-90.
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Sevéikova H., Moravec J., Antonin V. (2021): Zajimavé makromycety Nérodni piirodni re-
zervace By¢i skala I. — Mykologicky Sbornik 97(4): 99-113.

Z téchto publikaci bych chtél vyzvednout predevsim knizni svétovou monografii
rodu Cheilymenia, vydanou némeckym vydavatelstvim IHW-Verlag v Echingu (Mo-
ravec 2005), na jejiz kompletaci Jifi obdrzel grant od GACR. Tato monografie je
vynikajicim a velice detailnim zpracovanim tohoto obtizného rodu, véetné unikatnich
SEM fotografii ornamentiky askospor ke kazdému z 38 druht, a patii mezi zakladni
literaturu vSech mykologt, ktefi se této skupiné hub vénuji.

Od devadesatych let se Jifiho hlavni védecky zajem pfesunul k entomologii.
Jeho specializaci jsou celosvétove sviznikoviti brouci (Cicindelidae). 1 v této skupiné
patii mezi znam¢ a uznavané odborniky, zejména pro kompletni revize a precizni
prezentace typového materidlu kazdého taxonu i prezentace variability u jednotlivych
druhti. V entomologii uvetejnil doposud 71 taxonomickych publikaci; z nich tfi
jsou knizni monografie sviznikovitych broukid z Madagaskaru a dvé objemné knizni
revize sviznikd z neotropické oblasti. Entomologické aktivity Jifiho Moravcee, véetné
jeho publikaci, jsou shrnuty v ¢lanku k jeho soucasnému vyroci v odborném ento-
mologickém Casopise Klapalekiana (Vybiral 2023).

Zbyva jeste dodat, ze Jifi je podruhé Zenaty, od r. 1996 s ing. arch. Hanou Ha-
lasovou. Z prvniho manzelstvi ma dceru Pavlinu, dvé vnucky a dvé pravnoucata.
Tézce ho postihla ztrata jeho syna Kamila, ktery zahynul pii autonehodé ve svych
ticeti letech.

Jirko, do dalSich let Ti piejeme dobré zdravi a aby Ti vydrzela energie pfi tvych
veédeckych aktivitach, kterou doposud stale oplyvas.

Literatura

Antonin V. (1998): Jifi Moravec fifty-five years old. — Czech Mycology 50(3): 241-244.
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Vybiral J. (2023): Jiti Moravec osmdesatnikem! — Klapalekiana (submitovano).

Zhuang W.-Y., Korf R. P. (1986): A monograph of the genus A/eurina Massee (= Jafneadel-
phus Rifai). — Mycotaxon 26: 361-400.
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ZPRAVY Z AKCI

KONFERENCE MICROMYCO 2022

MICROMYCO CONGRESS

AlenaNovakova (ed.)

Laboratof genetiky a metabolismu hub, Mikrobiologicky tistav AV CR, v. v. i.,
Videnska 1083, 142 20 Praha 4 — Kr¢; ANmicrofungi@seznam.cz
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Ve dnech 26.-27. 9. 2022 se v arealu AV CR v Praze-Kréi konal jiz 9. roénik
mezinarodni konference MICROMY CO (8. ro¢nik v roce 2020 se kvili pandemii
zpisobené onemocnénim covid-19 nakonec nekonal). Konference se uskutecnila
pod hlavi¢kou Sekce pro studium mikroskopickych hub CVSM a Mikrobiologického
tGstavu AV CR, v. v. i. a z¢astnilo se ji 33 G¢astniki z ptivodné 37 piihlasenych (28
Ggastnikt z Ceské republiky, 4 ze Slovenska a 1 ucastnik z Rakouska). Mezi
ucastniky byli specialisté z riznych instituct, ale také studenti vysokych skol i dok-
torandského studia. Béhem konference bylo prezentovano 27 prispévkd, 20 piednasek
a 7 posterd. Nejvice prezentaci bylo vénovano fytopatologii, nékolik prezentaci
bylo zaméteno na lékatskou mykologii, rozsiteni mikroskopickych hub v extrémnich
podminkach (Antarktida, podzemi), sekundarni metabolity mikroskopickych hub,
taxonomii a molekularni metodiky, ale také na vyuziti obrazové analyzy a umélé
inteligence pfi vyzkumu mikrobialnich kultur. Neméné zajimavé byly prezentace
o uskali autentizace starych jmen mikroskopickych hub a o databazi GlobalFungi.
Béhem posterové sekce predstavili autofi vystavené postery kratkou ustni prezentaci
a odpovidali na dotazy ostatnich uc¢astnikti konference. Bohaté diskuse probihaly
nejen k postertim, ale i k pfednesenym prednaskam, a pokracovaly béhem piestavek
na obcerstveni a poledni pauzy i béhem spolecné vecete v restauraci ,,Na ty louce
zeleny*. Na zavér konference byla promitnuta prezentace s prehledem dosud uspo-
fadanych workshopi/konferenci MICROMY CO, ve které byly uvedeny udaje o jed-
notlivych ro¢nicich véetné bohaté fotodokumentace.

Mist,0 . Ceské Bud&jovice Praha-Kr¢

konani

rok 2007 2008 2010 2012 2014 2016 2018 2020 2022
ucastnici 37 24 35 27 49 35 36 - 33
ptednasky 17 19 20 17 13 18 22 - 21
postery 5 4 15 13 19 8 5 - 7
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Abstrakty prednasek a posterti prezentovanych na konferenci MICRO-
MYCO 2022 (podtrzené je uveden prezentujici autor):

AFLATOXINOGENNE MIKROMYCETY —
POTENCIALNY PROBLEM SLOVENSKYCH RASTLINNYCH KOMODIT?

ZuzanaBarbordkova' SilviaJakabova? Dana Tan¢inovadl,
Zuzana M as$kov4a!, Viktoria Uzsakoval, Monika Mrvova!, JanaMakov4a!

!'Slovenska pol'nohospodarska univerzita v Nitre, Fakulta biotechnoldgie a potravinarstva,
Ustav biotechnoldgie, Tr. A. Hlinku 2, 949 76 Nitra, Slovensko;
zuzana.barborakova@uniag.sk
2Slovenska polnohospodarska univerzita v Nitre, Fakulta biotechnologie a potravinarstva,
Ustav potravinarstva, Tr. A. Hlinku 2, 949 76 Nitra, Slovensko

Aflatoxiny (AF) predstavuju vyznamny problém v oblasti bezpecnosti potravin a krmiv.
Medzinarodnou agenturou pre vyskum rakoviny su klasifikované ako l'udské karcinogény
— skupina 1. Hlavnymi producentami AF st druhy rodu Aspergillus, podrod Circumdati,
sekcia Flavi. V obdobi 2018-2021 sme sledovali vyskyt aspergilov zo sekcie Flavi v ra-
stlinnych komoditach slovenského povodu (31 vzoriek pSenice, 28 vz. ja¢mena, 21 vz. raj-
¢iakov). Ziskané izolaty sme testovali tenkovrstvovou chromatografiou (TLC) in vitro na
ich schopnost’ produkovat’ AFB,. Z analyzovanych vzoriek slovenskych komodit (80) sme
celkovo izolovali 79 izolatov aspergilov zo sekcie Flavi. Z uvedeného poctu izolatov tes-
tovanych v tejto $tadii malo schopnost’ produkovat’ AFB, 9 izolatov (11,4 %). Pri troch vy-
branych produkénych izolatoch (izolat KMi608 z ja¢mena/Kolinany/2018, KMi836 z jac-
metnia/Oponice/2019, KMil040 z rajé¢iakov/2021) sme kvantifikovali mnozstvo
vyprodukovanych AF pomocou vysokoucinnej kvapalinovej chromatografie (HPLC) s fluo-
rescen¢nym detektorom (FLD). Vyuzili sme kultivaciu na tekutom médiu YES (médium
s kvasni¢nym extraktom a sachar6zou) na trepackach pri 25 +1 °C, 30 +1 °C a laboratorne;j
teplote (LT, 21 +1 °C) pocas siedmich dni, v troch opakovaniach. Vsetky 3 testované
izolaty produkovali v najvacsich koncentraciach AFG, (57,92-168,54 pg.ml™), priCom naj-
vysSiu koncentraciu AFG, produkoval izolat KMi836 pri LT. Najvyssiu produkciu AFB,
mal izolat KMi608 (36,69 pg.ml™) pri 30 £1 °C. Tento izolat produkoval aj AFG, v najvyssej
koncentracii pri LT (9,99 ug.ml™"). Najvyssiu koncentraciu AFB, (9,86 ug.ml™") produkoval
taktiez izolat KMi836 pocas kultivacie pri 25 =1 °C. Z nasich vysledkov vyplyva, Ze afla-
toxinogénne mikromycéty su pritomné v domacich rastlinnych komoditach, st schopné
produkovat’ AF a mdzu predstavovat’ potencialne riziko pre zdravie ¢loveka na naSom
ltzemi.

Prispevok vznikol vd’aka finan¢nej podpore projektov GA SPU 40/2019, VEGA/0517/21
a KEGA 022SPU-4/2021.
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AFLATOXIGENIC MICROMYCETES —
POTENTIAL PROBLEM OF SLOVAK PLANT COMMODITIES?

ZuzanaBarbordkovad', SilviaJakabova?, Dana Tan¢inovad',
Zuzana M askova!, Viktoria Uzséakova', Monika Mrvova' JanaMakova'

!'Slovak University of Agriculture in Nitra, Faculty of Biotechnology and Food Sciences,
Institute of Biotechnology, Tr. A. Hlinku 2, 949 76 Nitra, Slovakia;
zuzana.barborakova@uniag.sk
2Slovak University of Agriculture, Faculty of Biotechnology and Food Sciences,
Institute of Food Sciences, Tr. A. Hlinku 2, 949 76 Nitra, Slovakia

Aflatoxins (AFs) are a significant problem in the field of food and feed safety. They are
classified as Group 1human carcinogens according to the International Agency for Research
of Cancer (IARC). The main producers of AFs are species of the genus Aspergillus subgenus
Circumdati section Flavi. In the period 2018-2021, the occurrence of Aspergillus section
Flavi isolates in Slovak plant commodities (31 wheat, 28 barley and 21 tomato samples) was
monitored. The obtained isolates of Aspergillus section Flavi were tested by means of thin-
layer chromatography (TLC) for their ability to produce AFB, in vitro. A total of 79 Aspergillus
section Flavi isolates were obtained from the 80 analysed samples. Of the isolates tested
in this study, nine (11.4%) had the ability to produce AFB,. For three selected productive
isolates (KMi608 isolated from barley/Kolinany/2018, KMi836 isolated from
barley/Oponice/2019, and KMi1040 isolated from tomatoes/2021), the concentration of pro-
duced AFs by using HPLC-FLD (high-performance liquid chromatography with fluorescence
detector) was quantified. We performed seven-day cultivation on YES (yeast extract sucrose)
liquid medium on orbital shakers at 25 £ 1 °C, 30 = 1 °C, and at laboratory temperature (LT,
21 £ 1 °C), in three replicates. All three tested Aspergillus section Flavi isolates produced
the highest concentrations of AFG, (57.92-168.54 pg.ml™'). The highest concentration
of AFG, was produced in isolate KMi836 at LT. Isolate KMi608 synthetised the highest con-
centration of AFB at 30 £ 1 °C (36.69 pg.ml™') and of AFG, at LT (9.99 pg.ml"). The highest
concentration of AFB, was produced by isolate KMi836 (9.86 pg.ml') at 25 + 1 °C. Our
results show that aflatoxigenic micromycetes are present in domestic plant commodities, are
capable of AFs production, and can be a potential risk to human health in our region.

This work was supported by projects GA SPU 40/2019, VEGA/0517/21 and KEGA
022SPU—4/2021.

36



Mykologické listy, Praha, no. 153, 2022. ISSN 1213-5887

KUTANNI A SUBKUTANNI MUKORMYKOZY
Radim Dobias"? Valeria Skopelidou? Jan Strako§?

' Oddéleni bakteriologie a mykologie, Narodni referen¢ni laboratof pro mykologickou
diagnostiku, Zdravotni tstav se sidlem v Ostravé, Ceska republika; radim.dobias@zuova.cz
2Ustav laboratorni mediciny, Lékarska fakulta, Ostravska univerzita, Ceska republika

Kutanni nebo subkutanni mukormykoza je tietim nejcastéjsim klinickym typem mukor-
mykozy. Tkanova invaze mtize postupovat rychle a ¢asto kon¢i fatalné. Pro dosazeni lepsiho kli-
nického vysledku je dulezité stanovit diagndzu co nejdiive. Podle literatury se od roku 1958 do
roku 2021 kutanni mukormykdza vyskytovala v 693 piipadech ve 46 zemich. Vétsina kazuistik
pochazela ze Severni Ameriky (256 pripadt, 36,9 %) a Asie (216 piipadi, 31,2 %) spolecné s nej-
Velka ¢ast kutanni mukormykodzy u pacientll bez zakladniho onemocnéni nastava po traumatech
(54 %). Doporucena terapie antimykotiky se sklada zejména z kombinace amfotericinu B, a chi-
rurgického zakroku. Timto zptisobem 1é¢by se signifikantné snizuje mortalita (az na 29,6 %).
Prikladem je infekce Lichtheimia ramosa u pacienta, ktery mél vyrazné popaleniny 2. a 3. stupné
na hornich koncetinach v disledku elektrické¢ho Soku. Uvedeny piipad zdiiraziiuje nutnost véasné
identifikace, agresivni chirurgické a antimykotické 1écby mukormykozy v této kategorii pacienti.
RovnéZz naznacuje, Ze monoterapie isavukonazolem by mohla byt pouzita jako Gi¢inna moznost
antimykotické 1écby. Nezbytna je v€asna diagnostika, eliminace postizené tkané, predisponujicich
faktord (pokud je to mozné), rychlé zahajeni antimykotické 16¢by a Giprava celkového stavu pa-
cienta vcetné kontroly infekce. Diagnosticky biomarker pro ¢asna stadia invazivni mukormykozy
vsak stale chybi. Jednim z nadéjnych, ale nespecifickych proteint akutni faze by mohl byt lidsky
pentraxin—3 (Ptx3). Podle nasich dat ze studie vzorkli bronchoalveolarni lavaze (BAL) skupiny
22 pacienti s prokazanou nebo pravdépodobnou plicni aspergilozou (IPA) a invazivni plicni mu-
kormykodzou (IPM), ktera byla porovnana s kontrolni kohortou neinvazivnich mykotickych one-
mocnéni, u 67 pacientll vykazoval median koncentrace pentraxinu 3 v ptipadé invazivni infekce
vysokou hodnotu (4 326 pg/ml). Samotny test Ptx3 ma potencial odlisit IPA od chronickych stadii
aspergildzy a invazivnich mykotickych infekci véetné IPM od kolonizace.

Za finanéni podpory Grantové agentury Ceské Republiky (projekt Gislo 21-170448S)
a Interni grantové agentury Ostravské univerzity (projekt ¢islo SGS01-2021).

CUTANEOUS AND SUBCUTANEOUS MUCORMYCOSIS
Radim Dobiag"?, ValeriaSkopelidou? Jan Strakos?
! Department of Bacteriology and Mycology, National Reference Laboratory

for Mycological Diagnostics, Public Health Institute in Ostrava, Czech Republic;
radim.dobias@zuova.cz
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2 Institute of Laboratory Medicine, Faculty of Medicine, University of Ostrava,
Czech Republic

Cutaneous or subcutaneous mucormycosis is the third most common clinical type of mu-
cormycosis. Tissue invasion can progress rapidly and be often fatal. It is important to make
the diagnosis as early as possible in order to achieve a favourable outcome. According to the
literature, cutaneous mucormycosis was reported in 693 cases in 46 countries from 1958 until
2021. Most case reports were from North America (256 cases, 36.9%) and Asia (216 cases,
31.2%) with the most common risk factors being diabetes mellitus (20%) and hematological
malignancies (15.7%). However, a large proportion of cutaneous mucormycosis in patients
without underlying conditions was trauma (54%). The guided treatment was performed with
antifungals, mainly amphotericin B, and/or surgery. Mortality was significantly lower when
both antifungals and surgery were applied (29.6%). A case of Lichtheimia ramosa infection in
a patient who had significant second and third-degree burns on the upper limbs as a result of
electric shock was presented. The mentioned case highlights the necessity of early identifica-
tion, aggressive surgical and antifungal treatment of mucormycosis in this category of patients.
It also suggests that isavuconazole monotherapy may be used as an effective antifungal treat-
ment. Early diagnosis, surgical debridement of the affected tissue, elimination of predisposing
factors (if possible), prompt initiation of antifungal treatment, and adjustment of the patient’s
general condition, including infection control, are all necessary. However, a diagnostic bio-
marker for early stages of invasive mucormycosis is still missing. One of the hopeful but non-
specific acute phase proteins could be human Pentraxin 3 (Ptx3). According to our data,
broncho-alveolar lavage fluid (BALF) samples from 22 patients with proven or probable pul-
monary aspergillosis (IPA) and invasive pulmonary mucormycosis (IPM) compared to a control
non-invasive fungal disease cohort of 67 patients showed a high median of Pentraxin 3 con-
centrations in the case of invasion (4,326 pg/ml). The Ptx3 assay alone has the potential to dis-
tinguish IPA from chronic stages of aspergillosis and invasive fungal disease including IPM
from colonisation.

This research was financially supported by the Grant Agency of Czech Republic (21-
170448) and the Internal Grant Agency, University of Ostrava (SGS01-2021).

CO JE NOVEHO NA POLI INVAZNICH HUB
ZuzanaHana&kova', Markéta Hrabé&tova!, MarkétaSandova2 Karel Cerny!

'Odbor biologickych rizik, Vyzkumny ustav Silva Taroucy pro krajinu
a okrasné zahradnictvi, v. v. i., Kvétnové namésti 391, 252 43 Prithonice, Ceska republika;
zuzana.hanackova@vukoz
2Mykologické oddéleni, Narodni muzeum v Praze, Vaclavské namésti 1700/68,
110 00 Praha 1, Ceska republika
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Invazni organismy se povazuji za jednu z hlavnich hrozeb svétové biodiverzity. Houby
jako mikroorganismy jsou z toho pohledu zatim nedostatecné prozkoumané a vétSina usili je
seznam neptivodnich druhii hub a houbam podobnych organismi pro tizemi Ceské republiky.
Na zaklad¢ databazi EASIN, DAISY a dalSich jsme vytvotili vstupni databazi hub nepivod-
nich pro Evropu &itajici 850 druhi. Vyskyty téchto druhti v CR jsme ovéfovali v nékolika da-
tabazich a literarnich zdrojich a pokracujeme s vyhleddvanim herbarovych polozek.
V soucasnosti mame potvrzeno 539 druht. Ktivka prvnich zachyta téchto druht sleduje trend
dvou vin globalizace s vrcholy na konci 19. a 20. stoleti. Nejpocetnéjsi skupinou jsou tiidy
Urediniomycetes (21 %) a Leotiomycetes (18 %). Nicméngé zastoupeni tiid se v prib&hu ¢asu
ménilo a v poslednich 20 letech jsou nejcastéjsi zaznamendvané druhy pidni oomycety. Na
zaklad¢é analyzy hostitelského spektra patogennich druhi se jako nejrizikovéjsi jevi obchod
s okrasnymi dfevinami, pies které se mtize $ifit skoro tfikrat vice druht nez pres jiné deviny.

Tuto studii podpofil Védecky vybor fytosanitarni a Zivotniho prostiedi a projekt TA CR
SS02030018 Centrum pro krajinu a biodiverzitu (DivLand).

INVASIVE FUNGAL SPECIES IN CZECHIA — AN UPDATE
ZuzanaHana¢kova', MarkétaHrab&tova', MarkétaSandova? Karel Cerny!

!'Silva Tarouca Research Institute for Landscape and Ornamental Gardening,
Department of Biological Risks, Kvétnové ndmésti 391, 252 43 Prihonice, Czech Republic;
zuzana.hanackova@vukoz
2 Department of Mycology, National Museum, Vaclavské namésti 1700/68,

110 00 Prague 1, Czech Republic

Invasive organisms are considered to be one of the main threats to the world’s biodiver-
sity. Fungi as microorganisms are not yet explored sufficiently from this point of view, and
most efforts are devoted to the most dangerous and visible species. Our aim was to create
a list of alien fungal species and fungus-like organisms for the area of the Czech Republic.
Based on databases EASIN, DAISY and others, we created an input database of fungi alien
to Europe, counting 850 species. We verified the occurrences of these species in the Czech
Republic in several databases and literature sources and we are continuing with a search in
herbarium specimens. Currently 539 species have been confirmed. The curve of the first
records of these species follows the trend of two waves of globalisation with peaks at the end
of the 19th and 20th centuries. The most numerous groups are the classes Urediniomycetes
(21%) and Leotiomycetes (18%). However, class representation has changed over time, and
in the past 20 years soil oomycetes have become the most common recorded species. Based
on analysis of the host spectrum of pathogenic species, the riskiest appears to be trade in or-
namental trees, through which almost three times more species can spread than through other
tree groups.
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This study was supported by the Scientific Committee for Phytosanitary and Environ-
ment and TA CR project $502030018 Center for Landscape and Biodiversity (DivLand).

* ok ok

NOVE DRUHY RODU PHYTOPHTHORA
v CESKE SBIRCE FYTOPATOGENNICH OOMYCETU

Markéta Hrabé&étova, MarcelaMrazkova

Vyzkumny Gstav Silva Taroucy pro krajinu a okrasné zahradnictvi, v. v. i. (VUKOZ),
Kvé&tnové namésti 391, 252 43 Prithonice, Ceska republika; hrabetova@vukoz.cz
Fytopatogenni oomycety patii mezi nejvyznamngéj$i invazni organismy svéta, velmi

snadno se $iii (spolu s rostlinnym materialem a vodou) a v mistech zavle¢eni mnohdy hrozi
jejich inik do piirodniho prostiedi a piipadné i zavazné environmentalni $kody. Ceska sbirka
fytopatogennich oomycetii (CSFO) se soustted’uje pravé na vyhledavani a uchovavani gene-
tickych zdroji téchto organismii z tzemi Ceské republiky, zejména pak na aktuélni hrozby —
na druhy recentné pronikajici na nase uzemi. CSFO byla zaloZena v roce 2005 na odboru bio-
logickych rizik VUKOZ v Prtthonicich a je od roku 2012 souéasti Narodniho programu kon-
zervace a vyuzivani genetickych zdrojit mikroorganismu a drobnych Zivocichti hospodaiského
vyznamu (NPGZM). Sbirka slouzi predevsim k uchovani kment fytopatologicky vyznamnych
druhti oomycett nalezejicich do rodu Phytophthora a do Siroce pojatého rodu Pythium, za-
hrnujiciho také nedavno popsané rody Elongisporangium, Globisporangium a Phytopythium.
V soucasné dobe¢ je ve verejné ¢asti sbirky ulozeno ptes 650 kmeni oomycetl nalezejicich do
rodt Phytophthora (34 taxontl) a Pythium s. 1. (24 taxontl) a v pracovni ¢asti sbirky je ulozeno
pres 500 dalsich kment. V pribéhu let 2021 a 2022 bylo odebrano a analyzovano 459 vzorkt
témef 70 druhi okrasnych rostlin prodavanych v fetézcich hobby marketi a zahradnich cen-
trech, zejména jehlicnant (napf. rody Cupressus, Chamaecyparis, Juniperus, Pinus, Taxus,
Thuja) a nékterych dalsich oblibenych okrasnych rostlin (Buxus, Hebe, Pieris, Rhododendron,
Syringa) importovanych na nés trh ze zahranici, zejména z Italie, Némecka, Nizozemi a Polska,
s cilem identifikovat recentni kritické vstupy invaznich oomycetii do CR. Oomycety byly ode-
birany z napadenych kofenovych systémi pomoci tzv. baiting method, nebo pfimo z napade-
nych pletiv s pomoci selektivnich zivnych médii. Izolované kmeny patogenti byly uchovany
a ur¢eny morfologicky i molekularnimi metodami (sekvenace ITS, cox1 aj.), vyznamnéjsi
kmeny jsou pak ulozeny trvale v CSFO. Z celkového poétu odebranych vzorki bylo 73 % po-
zitivnich na vyskyt oomyecett, z toho cca v poloviné pifipadi byl potvrzen vyskyt druht rodu
Phytophthora. Doposud bylo zachyceno 25 druhti rodu Phytophthora (P. cactorum, P. cambi-
vora, P. cinnamomi, P. citrophthora, P. cryptogea, P. gonapodyides, P. gregata, P. chlamy-
dospora, P. chlamydospora x amnicola, P. cf. acerina, P. lacustris, P. multibullata,
P. multivora, P. nemorosa, P. nicotianae, P. niederhauseri, P. occultans, P. cf. ornamentata,
P. palmivora, P. pini, P. plurivora, P. pseudocryptogea, P. ramorum, P. syringae, P. x stag-
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rozsitené (P. cactorum, P. cambivora a P. plurivora), ale i P. cinnamomi a P. ramorum, dale
druhy, které byly jiz v minulosti na tizemi CR zaznamenané nebo u kterych se jedné o jejich
prvni vyskyt na naSem Gzemi (P. chlamydospora, P. multibullata, P. nemorosa, P. nicotianae,
P. niederhauserii, P. occultans, P. pini a P. % stagnum). MnoZstvi ziskanych izolatt a spektrum
zachycenych druhi dokazuje, ze i pies dlouhou dobu znamy fakt, ze mezinarodni obchod
s okrasnymi rostlinami je vyznamnou cestou zavlékani invaznich oomycetd na nova uzemi,
nebyla piijata a uplatnéna adekvatni opatieni, kterd by tento problém eliminovala ¢i alespon
potlacila. Pravdépodobnost a riziko zdomacnéni a dalsiho §ifeni nové zavlékanych druhi jsou
dany jejich hostitelskymi naroky a podminkami prostiedi. Vzhledem k soucasnym znalostem
a obecné zna¢né schopnosti exaptace druhti rodu Phytophthora lze ptedpokladat, ze v budoucnu
se alespon nékteré z nove detekovanych druhi zacnou §ifit v kulturnim a pravdépodobné i v pri-
rodnim prostredi CR.
Studie byla podpofena Technologickou agenturou CR [SS02030018 DivLand].

NEW SPECIES OF THE GENUS PHYTOPHTHORA
IN THE CZECH COLLECTION OF PHYTOPATHOGENIC OOMYCETES

Markéta Hrabé&tova, Marcela Mrazkova

Silva Tarouca Research Institute for Landscape and Ornamental Gardening (RILOG),
Kveétnové namesti 391, 252 43 Prihonice, Czech Republic; hrabetova@vukoz.cz

Phytopathogenic oomycetes are among the most important invasive organisms in the
world. They spread very easily (together with plant material and water) and in places of in-
troduction they often pose a risk due to their potential to escape and damage the environment.
The Czech Collection of Phytopathogenic Oomycetes (CCPO) is specialised in the collection
and preservation of genetic resources of phytopathogenic oomycetes, especially of current
threats — species which have recently invaded the Czech Republic. The CCPO was founded
in 2005 at the Department of Biological Risks of the RILOG in Prithonice. Since 2012, the
Collection has become a part of the National Programme on Conservation and Utilization of
Microbial Genetic Resources and Invertebrates of Agricultural Importance (NPMGR). The
Collection serves primarily to preserve strains of phytopathogenic oomycete species belonging
to the genus Phytophthora and the genus Pythium in a broad sense, also including the recently
described genera Elongisporangium, Globisporangium and Phytopythium. Currently, over
650 strains of oomycetes belonging to the genera Phytophthora (34 taxa) and Pythium s.1. (24
taxa) are stored in the public part of the Collection and more than 500 other strains in its op-
erative part. During 2021 and 2022, 459 samples of almost 70 species of ornamental plants
in hobby market stores and garden centres, mainly conifers and some other popular ornamental
taxa imported from abroad, mainly Italy, Germany, the Netherlands and Poland, were collected
and analysed. The plants were examined for the presence of oomycetes. Pathogens were iso-

41



Mykologické listy, Praha, no. 153, 2022. ISSN 1213-5887

lated from root systems using the baiting method, or directly from infected tissues using se-
lective nutrient media. Isolated strains of pathogens were identified morphologically and by
means of molecular methods (ITS sequencing, cox1, etc.) and representatives of them were
stored in the CCPO. Of the total number of samples, 73% were positive for oomycetes, about
half of which confirming occurrence of Phytophthora species. To date, 25 Phytophthora
species (P. cactorum, P. cambivora, P. cinnamomi, P. citrophthora, P. cryptogea, P. go-
napodyides, P. gregata, P. chlamydospora, P. chlamydospora x amnicola, P. cf. acerina,
P. lacustris, P. multibullata, P. multivora, P. nemorosa, P. nicotianae, P. niederhauseri, P. oc-
cultans, P. cf. ornamentata, P. palmivora, P. pini, P. plurivora, P. pseudocryptogea, P. ramo-
rum, P. syringae, P. x stagnum) and 13 Pythium s.l. species were recorded. The recorded
species included species already widespread in the Czech Republic (P. cactorum, P. cam-
bivora and P. plurivora), pathogenic species (P. cinnamomi and P. ramorum), species recorded
in the Czech Republic in the past or isolated for the first time in this country (P. chlamy-
dospora, P. multibullata, P. nemorosa), as well as cosmopolitan species P. nicotianae, ther-
mophilic polyphagous species P. niederhauserii and P. occultans, and P. pini and P. x
stagnum separated from the P. citricola complex. The amount of isolates obtained and the
spectrum of recorded species confirms that despite the long-known fact that international
trade in ornamental plants is an important way of introducing invasive oomycetes into new
territories, adequate measures have not been taken and applied to eliminate or at least suppress
this problem. The probability and risk of naturalisation and further spread of newly introduced
species are determined by their host requirements and environmental conditions. With regard
to the current findings and considerable exaptation ability of many Phytophthora species, it
can be assumed that at least some of the newly detected species will begin to spread in the
cultural and probably also natural environment of the Czech Republic in the future.

The study was supported by the Technology Agency of the Czech Republic
[SS02030018 DivLand].

AUTOMATIZACE VYZKUMU MIKROBIALNICH KULTUR
ZA VYUZITI OBRAZOVE ANALYZY A UMELE INTELIGENCE

JanHrudka
VSCHT, Technicka 5, 166 28 Praha 6 — Dejvice, Ceska republika; Jan.Hrudka@outlook.com

Péstovani mikrobialnich kultur na specialnich médiich je stale pouzivanou metodou sle-
dovani pfirozeného naristu populace mikroorganismii za kontrolovanych laboratornich pod-
minek, slouzici k jejich identifikaci, stanoveni po¢ti ¢i ke zkoumani efektu vngjsiho prostiedi
na intenzitu jejich reprodukce v Case. Tyto experimenty jsou stale velice rozsifené a nartusta
potieba efektivnich kvantitativnich a kvalitativnich vyhodnocovacich metod. K vyhodnoco-
vani kultur mikroskopickych hub se dosud obvykle vyuziva softward, které nedokazou z fo-
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tografii kultur samostatné vyhodnotit zastoupeni mikromycet, a je tudiz potieba manualni
asistence pracovnika u kazdé z fotografii. Tento postup je zna¢né neefektivni, nepfesny a ne-
spolehlivy, coz doposud zna¢né omezovalo vyzkumnou ¢innost v této oblasti. Program Aurora
dokaze za vyuziti strojového u¢eni nejenom s vysokou piesnosti klasifikovat jednotlivé zony
a ziskat tak jejich relativni velikost v daném Case, ale i spocitat pocet kolonii a z kombinace
téchto dat ziskat distribuci relativni velikosti jednotlivych kolonii. Jedna se o uplné novou
metodu, ktera by mohla poodkryt nové souvislosti v provadénych experimentech takika bez
nutnosti uzivatelského vstupu. Tim se cely proces vyhodnocovani v podstaté kompletné
zautomatizuje, dojde k masivnimu zrychleni procesu a diky tomu bude mozné provadet roz-
sahlejsi experimenty s kvalitnim statistickym vyhodnocenim a ziskat tak vice relevantni vy-
sledky.

AUTOMATISATION OF THE RESEARCH OF MICROBIAL CULTURES USING
VISUAL ANALYSIS AND ARTIFICIAL INTELLIGENCE

JanHrudka

University of Chemistry and Technology Prague, Technicka 5, 166 28 Prague 6 — Dejvice,
Czech Republic; Jan.Hrudka@outlook.com

Cultivation of microbial cultures on special media is an important method currently used
for the observation of natural growth of microbial populations under controlled laboratory
conditions. It is used to identify and count them and to investigate the effect of the external
environment on their reproduction rate. Currently, these experiments are very widespread,
creating an increasing need for effective quantitative and qualitative evaluation methods. Mic-
robial culture evaluation typically uses software that cannot independently assess micromycete
abundance from culture photographs without manual assistance of staff members. This method
is thus highly inefficient, inaccurate and unreliable, and has severely limited research activity
in this area to date. The Aurora programme, using machine learning, can not only classify
particular zones with high accuracy and thus obtain the relative size of a micromycete colony
at a given time. It counts the number of colonies and also obtains the distribution of the relative
size of each colony from the combination of these data. It is a completely new method, which
could reveal new contexts in experiments — all without the need for user input, thus essentially
automating the whole evaluation process completely, leading to a massive acceleration, mak-
ing it possible to perform larger experiments with better statistics and thus more substantial
results.
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INVAZNi PATOGENY DREVIN V CR: POTENCIALNI DISTRIBUCE,
IDENTIFIKACE A MANAGEMENT

EvaChumanova, Karel Cerny, Zuzana Hafiaékova, Tereza Brestovanska,
LudmilaHavrdova, Vladimir Zyka

Vyzkumny ustav Silva Taroucy pro krajinu a okrasné zahradnictvi, v. v. i.,
Kvétnové namésti 391, 252 43 Prithonice, Ceska republika; vukoz@vukoz.cz

Invazni houbové a houbam podobné patogeny dievin jsou ¢asto opomijena skupina in-
vaznich organismi. Vyznacuji se vSak vysokou invazivitou a potencialné zavaznym dopadem
na piirodni prostiedi i krajinu jako celek. Predstavuji zavazné riziko pro biodiverzitu a ekosys-
témové funkce, zptisobuji ekologické i ekonomické problémy a predstavuji tak velkou vyzvu
pro dnesni ochranu piirody, udrzitelné vyuzivani krajiny i lesnictvi. V podminkéach Ceské repub-
liky, kde jsou dostate¢né pestré klimatické a ekologické poméry, jsou patogeny svym vyznamem
srovnatelné s fenomény jako sucho nebo kirovec. Hlavnimi cili vyzkumu bylo identifikovat
kli¢ové druhy invaznich neptivodnich patogent dievin s nejvétsim predpokladanym impaktem
na pifrodni prostredi CR, vytvofit mapovy atlas potencialni distribuce a impaktu na lesni eko-
systémy, vypracovat metodiku obsahujici detekci organismtl a navrh vhodnych mitiga¢nich
a adaptacnich opatieni a v neposledni fadé navazat uzsi spolupraci s institucemi z oboru lesnictvi
a ochrany pfirody a krajiny, prezentovat jim problematiku, vysledky a jejich mozné aplikace.
Seznam 11 kli¢ovych druhl invaznich neptivodnich patogent dievin byl sestaven na zakladé
jejich potencialu a schopnosti poskodit vyznamné biotopy Natura 2000 a zahrnuje Colletotri-
chum salicis, Cryptostroma corticale, Dothistroma septosporum, Eutypella parasitica, Hyme-
noscyphus fraxineus, Melampsoridium hiratsukanum, Ophiostoma novo-ulmi, Phytophthora
alni, P. cinnamomi, P. plurivora a P. ramorum. Pro vSechny klicové druhy byly s vyuzitim do-
stupnych dat, literarnich resersi jejich ekologie a epidemiologie chorob, které zptsobuji, vytvo-
feny expertni modely jejich potencidlni distribuce a impaktu na lesni, ptipadné i nelesni
ekosystémy v CR, pii¢emz pro kazdy druh patogenu byly vytvoteny predikéni mapy (mapa pii-
znivosti abiotickych podminek prostredi, citlivosti a potencialni ohrozenosti dievinné vegetace
lesnich biotopt), které byly v roce 2021 souhrnné publikovany v ,,Atlasu potencialni distribuce
vybranych druht invaznich patogend dievin a jejich impaktu na lesni ekosystémy v CR*. Cer-
tifikovana metodika ,,/nvazni patogeny dievin v Zivotnim prostredi — determinace chorob a moz-
nosti omezeni sireni a impaktu na lesni ekosystémy* z roku 2021 je urCena predevsim terénnim
pracovnikim a spravam na lokalni Grovni a obsahuje pro kazdy klicovy druh jeho popis, popis
choroby a typickych symptomul, ekologii druhu a epidemiologii choroby, piivod a rozsifeni, vy-
znam a moznosti ochrany doplnéné obrazovou tabuli s typickymi symptomy a dopady na vege-
taci.

Vyzkum byl podpofen Technologickou agenturou CR v ramci programu Epsilon v letech
2018-2021 (projekt ,Invazni neptivodni organismy jako riziko pro lesni ekosystémy CR.
Identifikace, analyza impaktu a navrh mitigacnich a adaptacnich opatieni se zamétenim na
zvlasté chranéna uzemi®).
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INVASIVE PATHOGENS OF WOODY PLANTS IN THE CZECH REPUBLIC:
POTENTIAL DISTRIBUTION, IDENTIFICATION AND MANAGEMENT

EvaChumanova, Karel Cerny, Zuzana Hatia¢kova, Tereza Brestovanska,
LudmilaHavrdova, Vladimir Zyka

Silva Tarouca Research Institute for Landscape and Ornamental Gardening,
Kvétnové namésti 391, 252 43 Prihonice, Czech Republic; vukoz@vukoz.cz

Invasive fungal and fungus-like pathogens of woody plants are an often overlooked group
of invasive organisms. However, they are characterised by their high invasiveness and poten-
tially serious impact on the natural environment and the landscape as a whole (serious risk to
biodiversity and ecosystem functions, causing ecological and economic problems, thus repre-
senting a major challenge to today's nature conservation, sustainable landscape use and
forestry). In the Czech Republic, where climatic and ecological conditions are sufficiently di-
verse, pathogens are comparable in importance to phenomena such as drought and bark beetle
outbreaks. The objectives of the project were to identify key species of invasive non-native
pathogens to woody plants with the highest expected impact on the natural environment of the
Czech Republic, to create a map atlas of the pathogens’ potential distribution and impact on
forest ecosystems, to develop a methodology for the detection of organisms and the design of
appropriate mitigation and adaptation measures, and last but not least to establish closer co-
operation with institutions in the field of forestry and nature and landscape conservation, present-
ing them the issues, results and their possible applications. A list of 11 key species of invasive
non-native pathogens to woody plants was compiled based on their potential and ability to
damage important Natura 2000 habitats, including the following species: Colletotrichum salicis,
Cryptostroma corticale, Dothistroma septosporum, Eutypella parasitica, Hymenoscyphus frax-
ineus, Melampsoridium hiratsukanum, Ophiostoma novo-ulmi, Phytophthora alni, P. cin-
namomi, P. plurivora, P. ramorum. For all key species, expert models of their potential
distribution and impact on forest and non-forest ecosystems in the Czech Republic were de-
veloped using available data, literature searches on their ecology and epidemiology of the dis-
eases they cause. For each pathogen, models and prediction maps were created and all resulting
maps were published in the Atlas of potential distribution of selected species of invasive woody
plants pathogens and their impact on forest ecosystems in the Czech Republic in 2021. The
certified methodology titled Invasive pathogens of woody plants in the environment — Deter-
mination of diseases and possibilities of limiting their spread and impact on forest ecosystems,
published in the same year, is intended primarily for field workers and administrations at the
local level. It includes for each disease a description of the disease and its typical symptoms,
the ecology of the species and the epidemiology of the disease, origin and distribution, impor-
tance and conservation options, and is completed with a pictorial table with typical symptoms
and impacts on vegetation.

The research was supported by the Technology Agency of the Czech Republic under
the Epsilon programme in 2018-2021 (project TH03030306 Invasive non-native organisms
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as a risk for forest ecosystems of the Czech Republic. Identification, impact analysis and de-
sign of mitigation and adaptation measures with a focus on specially protected areas).

INAKTIVACE MIKROMYCET NETERMALNIM PLAZMATEM
PODPORENA AKTIVOVANOU BENGALSKOU CERVENI

Michal Jankovsky, Vladimir Scholtz, Eliska Lokajova

University of Chemistry and Technology Prague, Technicka 5, 166 28 Prague 6 — Dejvice,
Czech Republic; jankovsm@vscht.cz

Mykotické onemocnéni nehtti na rukou, nohou a meziprstnich prostor (onychomykoza)
zpusobuji dermatofytni kmeny mikromycet, kvasinky nebo hyfomycety. Nejcastéjsimi pu-
vodeci jsou dermatofytni kmeny Trichophyton rubrum a Trichophyton interdigitale. Onycho-
mykoza postihuje odhadem 10-20 % celosvétové populace pii¢emz vice nez polovina vyskytu
onemocnéni piipada na osoby nad Sedesat let. Toto onemocnéni muze pacientim zpusobit
psychosocialni komplikace a je obzvlasté nebezpecna pro diabetiky ¢i imunokompromitované
osoby. Samotna 1é¢ba onychomykozy je znaéné narocna a ¢asoveé zdlouhava. Cilem studie
byly pokusy aktivace bengalské ¢ervené netermalnim plazmatem, ptipadné vznik vyznamné
inhibice ristu mikromycet pii kombinaci netermalniho plazmatu a bengalské c¢ervené. Neter-
malni plazma je ¢astecné ¢i plné€ ionizovany plyn, ktery vykazuje kolektivni chovani, kvazi-
neutralitu a ma teplotu podobnou teploté prostiedi, nejCastéji je generovano elektrickym
vybojem v atmosféfe riznych plynd a nejbéznéjsim zdrojem je plazmovy hofak (plazma jet).
V soucasnosti se netermalni plazma vyuziva napfiklad k urychleni regenerace ran, dezinfekci
materiald a testuje se jeji potencialni vyuziti k 1écbé bakterialnich, virovych a mykotickych
onemocnéni. Bengalskd Cerven a jeji derivaty nachazeji vyuziti naptiklad v mediciné, kde
barvi mrtvé, poskozené a degenerované bunky epitelu, rohovky a spojivky. Petriho misky
s zivnym médiem byly inokulovany suspenzi Trichophyton interdigitale, nékteré s pridavkem
bengalské cervené, byly vystaveny netermalnimu plazmatu po dobu 10 minut a fotograficky
dokumentovany po dobu n¢kolika dni. Vysledky pokusu ukazaly, ze vzorky oSetfené neter-
malnim plazmatem vykazuji ¢aste¢nou inhibici ristu mikromycet v porovnani se vzorky re-
ferenénimi. Vzorky s bengalskou cerveni, které byly zaroven vystaveny netermalnimu
plazmatu, vykazovaly vyznamnou inhibici ristu mikromycet v porovnani s referenénimi
vzorky s bengalskou Cerveni. Jev je s nejvétsi pravdépodobnosti zptisoben aktivaci bengalské
cervené netermalnim plazmatem. Pfedbézné vysledky celkové poukazuji na potencialni sy-
nergii bengalské ¢ervené a netermalniho plazmatu — jejich kombinace vykazuje vyznamné
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peni tohoto jevu vyzaduje dalsi studie.
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INACTIVATION OF MICROMYCETES USING NONTHERMAL PLASMA
SUPPORTED BY ROSE BENGAL

Michal Jankovsky, Vladimir Scholtz, Eliska Lokajova

University of Chemistry and Technology Prague, Technicka 5, 166 28 Prague 6 — Dejvice,
Czech Republic; jankovsm(@yvscht.cz

Myecotic infection of fingernails, toenails and spaces between toes and fingers (ony-
chomycosis) is caused by dermatophyte strains of micromycetes, yeast and hyphomycetes.
The most common are dermatophyte strains of Trichophyton rubrum and T. interdigitale. Ony-
chomycosis affects approximately 10-20% of the world population, and more than a half of
the occurrences concerns patients above 60 years old. Onychomycosis may cause psychosocial
complications and is especially dangerous for diabetics or immunocompromised people. Treat-
ment of onychomycosis can be rather difficult and time consuming. The aim of this study was
to find out if rose Bengal can be activated with nonthermal plasma, and if it can potentially
inhibit the growth of micromycetes. Nonthermal plasma is a partially or fully ionised gas
showing collective behaviour and quasineutrality, and has a temperature similar to the envi-
ronment. Nonthermal plasma is most commonly generated by an electrical charge in an at-
mosphere composed of different gases. The most common source is a plasma jet. Nowadays
nonthermal plasma is utilised in e.g. accelerating wound regeneration, material sanitation and
it is tested for its potential use in the treatment of bacterial, viral and mycotic infections, rose
Bengal and its derivatives are applied in medicine, where it is used as cellular dye. Petri dishes
containing growth medium with 7. interdigitale (and rose Bengal added to some of them)
were exposed to nonthermal plasma for 10 minutes. The test samples were photographically
documented in the time span of a few days. Results show that the samples treated with non-
thermal plasma display partial inhibition in micromycete activity in comparison to reference
samples. Samples with additional rose Bengal and treated with nonthermal plasma showed
much stroner inhibition in comparison to reference samples with only rose Bengal added. We
attribute this fact to the rose Bengal being activated by nonthermal plasma. Overall results
indicate advantages of the combination of rose Bengal and nonthermal plasma, which possibly
provides significantly stronger inhibition effects when used separately, but further study is
needed to understand this effect properly.
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SEKUNDARNI METABOLITY A ANTIMIKROBIALNI UCINKY
NEOTROPICKYCH ZASTUPCU RODU HERMATOMYCES

Tereza Jezkova"?2 Ondiej Koukol!, Jaroslav Semerad>3,
Eva Stodulkova? Miroslav Kolafik? AdélaCmokov 4>

!'Katedra botaniky, Pirodovédecka fakulta Univerzity Karlovy, Benatska 2, 128 00 Praha 2,
Ceska republika; jezkova.t@gmail.com
2Mikrobiologicky tstav Akademie véd Ceské Republiky, Videfiska 1083,
142 20 Praha 4 — Kr¢&, Ceska republika
3 Ustav pro Zivotni prostiedi, Piirodovédecka fakulta Univerzity Karlovy, Benatska 2,
128 00 Praha 2, Ceské republika

Druhy rodu Hermatomyces (Pleosporales) se vyskytuji jako saprotrofové na dievé
a v opadu v tropickych oblastech. Jelikoz sekundarni metabolity tohoto rodu nebyly doposud
zkoumany, zaméftuje se tato studie na jejich vyzkum. Antifungalni vlastnosti rodu Hermato-
myces byly ovéfeny pomoci parovacich pokusi na agarovych plotnach a testovanim mini-
malnich inhibi¢nich koncentraci extraktl ziskanych z houbové biomasy. Extrakt jednoho
vybraného kmene H. reticulatus CCF 5893 byl separovan preparativni metodou HPLC. Vy-
brané biologicky aktivni frakce byly purifikovany a analyzou nuklearni magnetické rezonance
arentgenovou krystalografii byla stanovena chemicka struktura separovanych latek. U tohoto
druhu byly objeveny dvé slouceniny: palmarumyciny C2 a C12, které maji antifungalni vlast-
nosti. Dale bylo porovnano celkem 25 kment Hermatomyces na zakladé produkce sekundar-
nich metabolitil (testovanim jejich minimalnich inhibi¢nich koncentraci a porovnanim HRMS
dat). Unikatni latky produkoval H. megasporus, ktery také vykazoval nejvyssi antimikrobialni
aktivitu ze vSech druhd, a je tedy nejvhodnéjsim druhem pro dalsi studium antimikrobidlnich
sloucenin tohoto rodu.

SECONDARY METABOLITES AND ANTIMICROBIAL EFFECTS
OF NEOTROPICAL MEMBERS OF THE GENUS HERMATOMYCES

Tereza Jezkova'?2 Ondiej Koukol!, Jaroslav Semerad>3,
Eva Stodulkova? Miroslav Kolafik? AdélaCmokov 4>

! Department of Botany, Faculty of Science, Charles University, Benatska 2,
128 00 Prague 2, Czech Republic; jezkova.t@gmail.com
% Institute of Microbiology of the Czech Academy of Sciences, Videtiska 1083,
142 20 Prague 4, Czech Republic
3 Institute for Environmental Studies, Faculty of Science, Charles University, Benatska 2,
128 00 Prague 2, Czech Republic
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Species of the genus Hermatomyces (Pleosporales) occur as saprotrophs on wood and
litter in the tropics. Since the secondary metabolites of this genus have not been investigated
to date, they are the subject of this study. The antifungal properties of the genus Hermatomyces
were verified by pairing experiments on agar plates and by testing the minimum inhibitory
concentrations of extracts obtained from fungal biomass. The extract of one selected strain,
H. reticulatus CCF 5893, was separated by means of preparative HPLC. The selected biolo-
gically active fractions were purified and the chemical structure of the separated compounds
was determined with nuclear magnetic resonance analysis and X-ray crystallography. Two
compounds were found in this species, palmarumycins C2 and C12, which have antifungal
properties. Furthermore, secondary metabolite production of a total of 25 Hermatomyces
strains of 8 species was compared(by testing their minimum inhibitory concentrations and
comparing HRMS data). Unique compounds were produced by H. megasporus, which also
showed the highest antimicrobial activity of all species and is therefore the most suitable
species for further study of antimicrobial compounds in this genus.

GLOBALFUNGI — NOVY NASTROJ NA STUDIUM DIVERZITY A EKOLOGIE HUB
Miroslav Kolarik

Mikrobiologicky tistav AV CR, v.v.i., Laboratof genetiky a metabolismu hub,
Videfiska 1083, 142 20 Praha 4 — Kr¢, Ceska republika; mkolarik@biomed.cas.cz

Biogeografie hub, zejména téch mikroskopickych, je oproti jinym organismim velmi malo
znama. Je to dano zejména velkou diverzitou hub a problémy s druhovou identifikaci, které¢ jsou
bez DNA dat ¢asto velmi spekulativni. Ve vysledku mame mnoho geografickych tidaji o daném
druhu, ale neni jisté, zda dany taxon byl dobie urcen a zda vysledné geografické rozsifeni ve
skute¢nosti neni zalozeno na nékolika kryptickych druzich. Dosavadni databaze DNA dat (NCBI
GenBank, UNITE atd.), ze kterych l1ze vycist jak tidaje o identité, tak rozsifeni, shromazduji jen
data z tzv. ptimého, Sangerova, sekvenovani. Pro data ze studia totalni, environmentalni DNA
(envDNA) dosud neexistovala jednotna databaze pro jejich ukladani. Pfitom praveé z envDNA
dat je daleko vice udaj, nez z jakychkoliv jinych typa studii. To recentné napravila databaze
GlobalFungi.com, ktera postupné shromazd’uje ITS barcoding data zenvDNA studii. Pfednaska
demonstruje vyuziti databaze ke studiu geografie a ekologie hub rodu Arthroderma a Chlori-
dium. Databaze umoziuje vyhledavat informace pomoci vlozené ITS1 ¢i ITS2 sekvence
(BLAST search), ¢i pomoci hledani druhii roz¢lenénych do Species Hypotheses dle databaze
UNITE. Prednéska ukazuje, ze diky této nové databazi je poprvé mozné studovat rozsiteni hub
v globalnim méfitku. Mezi limity tohoto pfistupu patii 1) nedostatecné zastoupeni nékterych
oblasti (zejména tropy, cela Afrika), 2) nizké zastoupeni nékterych substratii (databaze obsahuje
zejména vzorky z pudy, opadu a mrtvého dieva), 3) nedostatecna rozliSovaci schopnost ITS
jako barcode markeru (tj. nékteré druhy nemaji unikatni ITS sekvenci).
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GLOBALFUNGI — NEW INSTRUMENT FOR FUNGAL DIVERSITY
AND ECOLOGY STUDIES

Miroslav Kolaftik

Laboratory of Fungal Genetics and Metabolism, Institute of Microbiology of the
Czech Academy of Sciences, Videiiskd 1083, 142 20 Prague 4 — Kr¢, Czech Republic;
mkolarik@biomed.cas.cz

The biogeography of fungi, especially microscopic ones, is very little known compared
to other organisms. This is mainly due to the high diversity of fungi and the problem of species
identification, which is often highly speculative without DNA data. As a result, we have a lot
of geographic data on a particular species, but it is uncertain whether the taxon has been well
identified or the resulting geographic distribution is not based on some cryptic species. Exis-
ting DNA databases (NCBI GenBank, UNITE, etc.), from which both identity and distribution
data can be read, only collect data from Sanger sequencing, a method of so-called direct se-
quencing. For data from studies of total, environmental DNA (envDNA), no single database
had been set up. Yet there is far more data available from envDNA studies than from any other
type of study. This has recently been solved by the GlobalFungi.com database, which is con-
tinually collecting ITS barcoding data from envDNA studies. The current study demonstrates
the use of the database for studying the geography and ecology of fungi in the genera Arthro-
derma and Chloridium. The database allows to search for information using ITS1 or ITS2 se-
quences (BLAST search), or by searching for species defined as Species Hypotheses according
to the UNITE database. The presentation shows that this new database makes it possible to
study the distribution of fungi on a global scale for the first time. Limitations of this approach
include (1) under-representation of some regions (especially the tropics, entire Africa), (2)
partial absence of some substrates (the database contains mainly soil, root and litter samples),
and (3) lack of resolution of the ITS barcode marker (i.e. some species do not have a unique
ITS sequence).

USKALI AUTENTIZACE STARYCH DRUHOVYCH JMEN
Miroslav Kolarik

Mikrobiologicky ustav AV CR, v.v.i., Laboratof genetiky a metabolismu hub,
Videtiska 1083, 142 20 Praha 4 — Kr¢, Ceska republika; mkolarik@biomed.cas.cz

Zijeme ve zlaté éfe taxonomie. Taxonomické Easopisy maji velkou védeckou prestiz
a pocty nové popsanych taxont publikovanych kazdy rok ptesahuji jakékoliv historické udaje.
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Pritazovat spravna jména nalezenym houbam a fesit ¢isté nomeklatorické problémy je tedy
velmi aktudlni a zadané téma. Taxonomie zasadnim zpiisobem usnadiuje komunikaci ve véde,
protoze umoziuje spojit informace publikované na jednom taxonu, pro ktery jsou pouzivana
ruzna jmena. Taxonomie a nomenklatura je tedy dilezita pro poznani biologie daného druhu.
Prednéska poukazuje na problematiku autentizace starych jmen s novymi nalezy na dvou or-
ganismech, namelu (Claviceps purpurea s. 1.) a houbé rodu Taxomyces. Tradi¢né je vyzado-
vano, ze stara jména je tfeba respektovat a s maximalni snahou s nimi konfrontovat nové
polozky, a tudiz az nasilné€ napasovat nove nalezenou houbu na starsi, nejvice podobny taxon.
Problém nastava, kdyz staré jméno neni dobie dokumentovano a neni mozno studovat typovy
material. Kvtli malému poétu morfologickych znakt a velké diverzité hub je pak riziko, ze
nami nestudovany typus (tj. bez DNA dat) je ve skutecnosti jiny druh, nez nové nalezena
a zdanliveé identickd polozka, kterou zvolime jako epitypus. Pokud chybi jednoznacna DNA
data pro autentizaci, je vhodné novou polozku popsat jako novy taxon s patfi¢nou diskuzi. To
je vsouladu s trendy v jinych oborech (napt. botanika, protistologie), protoze zde nehrozi ri-
ziko spojeni udaju o biologii dvou odlisnych taxoni. Tento problém je v ramci prednasky de-
monstrovan na piipadu Claviceps humidiphila, ktera byla pivodné popsana z Japonska a myIné
ztotoznéna s morfologicky a hostitelsky identickym kosmopolitnim druhem, ktery nové nese
jméno C. bavariensis. Pfednaska dale poukazuje na pretrvavajici rozdily v pojeti dilezitosti
taxonomie mezi obory zakladniho a aplikovaného vyzkumu. Je tieba brat v potaz, ze studie
aplikovaného vyzkumu jen okrajové fesi skute¢nou druhovou piislusnost pouzitého materialu.
Naptiklad fada genomickych sekvenci pochazi z nespravné uréeného materialu. Pfitom iden-
tita sekvenovaného kmene jde z genomické sekvence dobfe urcit, protoze obsahuje i potiebné
barcoding geny, jak je demonstrovano na biotechnologicky vyznamném rodu Zaxomyces,
jehoz publikovana genomicka sekvence patii druhu Ceriporiopsis gilvescens.

DIFFICULTIES IN AUTHENTICATION OF OLD SPECIES NAMES
Miroslav Kolaftik

Laboratory of Fungal Genetics and Metabolism, Institute of Microbiology of the Czech Academy
of Sciences, Videnska 1083, 142 20 Prague 4 — Kr¢, Czech Republic; mkolarik@biomed.cas.cz

We live in a golden age of taxonomy. Taxonomic journals have high scientific prestige
and the numbers of newly described taxa published every year exceed any historical data. As-
signing correct names to newly found fungi, and solving purely nomeclatural problems, is
therefore a very topical and desirable task. Taxonomy fundamentally facilitates communica-
tion in science, because it makes it possible to link information on a single taxon for which
different names are used. Thus, taxonomy and nomenclature are important for understanding
the biology of a particular species. This lecture highlights the problem of authenticating old
names with new findings on two organisms, ergot (Claviceps purpurea sensu lato) and a fun-
gus of the genus Taxomyces. Traditionally, it is required that old names be respected and that
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every effort be made to confront new entries with them, and thus to forcibly match the newly
found fungus to the older most similar taxon. A problem arises when the old name is not do-
cumented well and the type material cannot be studied. Due to the small number of morpho-
logical characters and the high diversity of fungi, there is then a risk that the type species
which we have not studied (i.e. without DNA data) is actually a species different from the
newly found and apparently identical entity, which we choose as the epitype. In the absence
of unambiguous DNA data for authentication, it is appropriate to describe the new entry as
a new taxon, including appropriate discussion. This is in line with trends in other disciplines
(e.g. botany, protistology) and poses no risk of combining data on the biology of two distinct
taxa. This problem is demonstrated in this presentation by the case of Claviceps humidiphila,
which was originally described from Japan and mistakenly identified with a morphologically
similar and host-identical cosmopolitan species which is now named C. bavariensis. The pre-
sentation also highlights the persistent differences in the importance of taxonomy as perceived
by workers in the fields of basic and applied research. It should be taken into account that ap-
plied research studies only marginally address the actual species identity of the material stu-
died. For example, many genomic sequences come from misidentified material. However, the
identity of a sequenced strain can be reliably determined from its genomic sequence because
it also contains the necessary barcoding genes, as demonstrated by the biotechnologically im-
portant genus Taxomyces, whose published genomic sequence belongs to Ceriporiopsis gil-
vescens.

MIKROSKOPICKE HOUBY VE STOLACH — PREDBEZNE VYSLEDKY

Alena Kubdatova! a Miroslav Kolatik!?

' Piirodovédecka fakulta, Univerzita Karlova, Katedra botaniky, Benatska 2,
128 01 Praha 2, Ceska republika; kubatova@natur.cuni.cz
2Mikrobiologicky tstav AV CR, v.v.i., Laboratof genetiky a metabolismu hub,
Videniska 1083, 142 20 Praha 4 — Kr¢, Ceska republika

Prostedi podzemnich prostor je pomérné chudé na ziviny, které mohou vyuzivat houby.
Pesto zde miZzeme najit rozmanité spektrum mikroskopickych hub napt. na trusu a mrtvych
télech drobnych zivocichi. Cilem tohoto pfispévku je predstavit nékteré typy hub nalezené
v uplynulych letech v prostiedi podzemnich tol v Ceské republice. V letech 2009-2017 jsme
z prostiedi podzemnich 3tol v Ceské republice odebirali riizné typy vzorkd (sediment, stéry
ze stén, guano, mrtva téla netopyri). Vzorky byly inkubovany pfi 10 °C na rliznych agarovych
médiich (napf. malt-extrakt agaru, MEA) po dobu az nékolika mésict. Izolované kmeny hub
pak byly kultivovany pfi 10, 15, 20, 25, 30 a 37 °C na MEA, bramboro-mrkvovém agaru
nebo Sabouraudové agaru pro stanoveni rustového optima. Identifikace probihala na zakladé
morfologickych a molekularnich znaku (ITS, LSU rDNA). V tomto pfispévku prezentujeme
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nékolik vybranych hub (vétsinou vieckovytrusnych), z nichz nékteré jsou nekrofilni, jiné ko-
profilni, dievni nebo jejich substratova specifita neni vyhranéna ¢i znama: Acaulium caviari-
forme,  Cephalotheca  sulfurea, Chrysosporium sp., Gymnascella aurantiaca,
Pseudogymnoascus alpinus, Leptodophora sp., Mammaria echinobotryoides, Myotisia cre-
mea, Oncocladium flavum, Pseudallescheria fimeti, Preussia funiculata a Apiotrichum dul-
citum (jediny bazidiomycet). Pokud jde o teplotni naroky, pouze A. caviariforme
a Gymnascella aurantiaca nerostly pii 25 °C, preferovaly chladnéjsi teploty. Ostatni houby
mély ristové optimum vétSinou kolem 15-20(-25) °C. Pouze stopkovytrusna kvasinka Apio-
trichum dulcitum byla schopna omezeného rustu i pti 37 °C. Nékteré z téchto hub pravdépo-
dobné piedstavuji nové druhy a budou popsany pozdéji. Ackoliv se podzemnim prostoram
vénuje v poslednich letech velka pozornost v souvislosti s onemocnénim netopyra zptisobe-
nym houbou Pseudogymnoascus destructans, nase vysledky ukazuji na stale jesté skrytou
a nedostate¢né probadanou diverzitu tohoto prostiedi.
Studium bylo &asteén& podpoieno projektem GACR P506/12/1064.

MICROSCOPIC FUNGI IN UNDERGROUND TUNNELS — PRELIMINARY RESULTS

Alena Kubatova! a Miroslav Kolafik'?

! Department of Botany, Faculty of Science, Charles University, Benatska 2,
128 01 Prague 2, Czech Republic; kubatova@natur.cuni.cz
2Laboratory of Fungal Genetics and Metabolism, Institute of Microbiology
of the Czech Academy of Sciences, Videniska 1083, 142 20 Prague 4 — Kr¢, Czech Republic

In recent years, we isolated a number of interesting microscopic fungi from the envi-
ronment of underground tunnels in the Czech Republic. They were isolated from sediments,
air, walls, bat guano and dead bats. Samples were incubated at 10 °C on various agar media
for up to several months. The isolated strains were then cultured at 10, 15, 20, 25, 30 and 37
°C to determine the growth optimum. Identification was based on morphological and mole-
cular markers (ITS, LSU rDNA). In this contribution, we present several selected fungi
(mostly ascomycetes), namely Acaulium caviariforme, Cephalotheca sulphurea, Chrysospo-
rium sp., Gymnascella aurantiaca, Pseudogymnoascus alpinus, Leptodophora sp., Mammaria
echinobotryoides, Myotisia cremea, Oncocladium flavum, Pseudallescheria fimeti, Preussia
funiculata and Apiotrichum dulcitum (the only basidiomycete). Although underground spaces
have attracted attention in recent years in connection with the White-nose syndrome of bats
caused by Pseudogymnoascus destructans, our results show that the fungal diversity of this
environment is still unrevealed and insufficiently explored.

The study was partly supported by the Grant Agency of the Czech Republic
(P506/12/1064).
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PRIPADOVA STUDIA O IZOLACII ZLTYCH PIGMENTOV PRODUKOVANYCH
NOVYM DRUHOM Z RODU METAPOCHONIA

Roman Labuda'?

'Oddelenie pre hospodarske zvierata a verejné zdravie, Institit bezpeénosti potravin,
Univerzita veterinarskeho lekarstva Vieden (VetMed), Vieden, Rakusko;
roman.labuda@vetmeduni.ac.at
2Vyskumna platforma Bioaktivnych mikrobidlnych metabolitov (BiMM), Tulln, Rakuasko

Na izolaciu zltych pigmentov bol pouzity novy druh rodu Metapochonia (Ascomycota,
Hypocreales), izolovany metddou hair-baiting zo vzorky pody odobratej na Slovensku, z ob-
lasti Banskej Stiavnice — Sobov. Novy taxon je dobre podporeny fenotypovou, chemotaxo-
nomickou a multilokusovou fylogenetickou analyzou (rukopis v priprave). Fylogenéza bola
vykonana pomocou interného transkribovaného spacera (ITS), jadrovej vel'kej podjednotky
(LSU) rDNA a translaéného elongaéného faktora (EF1-a). ZIté pigmenty sa izolovali z kul-
tivaéného extraktu huby pestovanej na médiu kvasinkového extraktu pomocou flash chroma-
tografie, po ktorej nasledovala preparativna vysokoucinna kvapalinova chromatografia
(HPLC). Chemické struktury boli objasnené pomocou nuklearnej magnetickej rezonancie
(NMR) a kvapalinovej chromatografie — hmotnostnej spektrometrie (LC-MS), ktoré¢ odhalili
pritomnost’ asteltoxinu a asteltoxinu C (zname antibakterialne, antivirusové a protinadorové
latky) a antibiotika AB5529 (znama insekticidna latka). Okrem toho, boli pocas tejto Stidie
najdené tri nové derivaty antibiotika AB5529, ktorych Struktiiry budu ¢oskoro poskytnuté ve-
deckej komunite.

CASE STUDY ON THE ISOLATION OF YELLOW PIGMENTS PRODUCED BY
A NEW METAPOCHONIA SPECIES

Roman Labudal-?

' Department for Farm Animals and Veterinary Public Health, Institute of Food Safety,
University of Veterinary Medicine Vienna (VetMed), Vienna, Austria;
roman.labuda@vetmeduni.ac.at
2Research Platform Bioactive Microbial Metabolites (BiMM), Tulln, Austria

A new species of the genus Metapochonia (Ascomycota, Hypocreales), officially de-
scribed elsewhere, isolated with the hair-baiting method from a soil sample originating from
Slovakia, was used for the isolation of yellow pigments. The new taxon is well supported by
phenotypic, chemotaxonomic, and multilocus phylogenetic analysis using the internal tran-
scribed spacer (ITS), the nuclear large subunit (LSU) rDNA, and translation elongation factor
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(EF1-a). Yellow pigments were isolated from the cultural extract of the fungus grown on yeast
extract medium by means of flash chromatography followed by preparative high performance
liquid chromatography (HPLC). The chemical structures were elucidated with nuclear mag-
netic resonance (NMR) and liquid chromatography-mass spectrometry (LC-MS), revealing
the presence of asteltoxin and asteltoxin C (well-known antibacterial, antiviral and antitumor
substances), and antibiotic AB5529 (a well-known insecticide substance). Furthermore, three
new derivatives of the latter were found during this study and their structures will soon be
provided to the scientific community.

TAXONOMICKA CHARAKTERISTIKA IZOLATU RODU VERMICONIDIA
Z ANTARKTIDY

Monika Laichmanova', AnnaManova'?

1 Ustav experimentalni biologie, Ceska sbirka mikroorganismii, Piirodovédecka fakulta,
Masarykova univerzita, Kamenice 5, 625 00 Brno, Ceska republika; monikadr@sci.muni.cz
2 Laboratof environmentalni mikrobiologie, Mikrobiologicky astav AV CR, v. v. i.,
Videfiska 1083, 14220 Praha 4, Ceska republika

Rod Vermiconidia zahrnuje druhy patiici mezi melanizované houby osidlujici horniny
(RIF, z angl. rock-inhabiting fungi). Typovym druhem rodu je Vermiconidia foris izolovana
z masivu hory Monte Rosa v Italii. Zastupci dalSich tif popsanych druhti byli nalezeni na skalach
na Mallorce, v Antarktidé a na kamennych monumentech v Italii. Rod je v souc¢asnosti fazen do
Celedi Extremaceae, tadu Mycosphaerellales, tiidy Dothideomycetes. V této praci byla charak-
terizovana skupina 15 RIF izolatu ziskanych z tlomki hornin, které pochéazely z odlednéné Casti
ostrova Jamese Rosse a blizkého ostrova Tail v Antarktidé. Morfologie kultur byla hodnocena
po tfech mésicich kultivace na bramboro-dextrézovém agaru (PDA) a 2% agaru se sladovym
extraktem (MEA) pti 15 °C. Fyziologicka charakteristika kultur zahrnovala hodnoceni riistu na
vybranych médiich, stanoveni teplotnich preferenci a hodnoceni tolerance k NaCl. K vymezeni
druhovych hranic byly pouZity tfi jednolokusové a jeden kombinovany fylogeneticky strom.
RIF izolaty byly na zakladé fenotypu obtizné rozlisitelné. Kolonie se vyznacovaly pomalym
rustem, byly vyvysené, nékdy ve stiedu kraterovité propadlé nebo umbonatni, lalo¢naté, same-
tové a vétsinou olivové, na spodni strané ¢erné. Mycelium bylo tvofeno uzkymi, svétle hnédymi,
septovanymi hyfami a torul6znimi, tmavé hnédymi hyfami. Dale byla pozorovana tvorba shlukii
silnosténnych bungk, artrokonidii a vzacné endokonidii a endohyf. VétSina kmenti byla schopna
rust v rozmezi teplot od 0 do 25 °C s optimalni teplotou rastu pii 20 °C. VSechny kmeny byly
mirné halotolerantni a rostly dobfe na ptirodnich médiich, jako je MEA, PDA a OA, zatimco
rust na CZA byl slaby. Ve vétSing jednolokusovych fylogenezi tvotily ¢tyfi antarktické izolaty
dvé statisticky vysoce podporované monofyletické linie a predstavuji tak nové fylogenetické
druhy. V multilokusovém fylogenetickém stromu tvofily zbyvajici antarktické izolaty skupinu
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s kmeny druhu Vermiconidia flagrans, ktera vsak byla statisticky podpofenou pouze analyzou
ML. Taxonomicka piislusnost téchto izolati bude dale studovana pomoci analyzy sekvenci genu
pro B-tubulin.

Tato prace vznikla v ramci projektu CzechPolar2 podporovaného Ministerstvem $kolstvi,
mladeze a t&lovychovy Ceské republiky (LM2015078).

TAXONOMIC CHARACTERISATION OF VERMICONIDIA
ISOLATES FROM ANTARCTICA

MonikaLaichmanov4d', AnnaManova'?

! Department of Experimental Biology, Czech Collection of Microorganisms,
Faculty of Science, Masaryk University, Kamenice 5, 625 00 Brno, Czech Republic;
monikadr@sci.muni.cz
2 Laboratory of Environmental Microbiology, Institute of Microbiology
of the Czech Academy of Sciences, Videnska 1083, 142 20 Prague 4, Czech Republic

The genus Vermiconidia accommodates species belonging to melanised rock-inhabiting
fungi (RIFs). The type species of the genus is Vermiconidia foris, isolated from the Monte
Rosa massif'in Italy. The remaining three described species were found on rocks in Mallorca
and Antarctica and on stone monuments in Italy. The genus is currently classified in the family
Extremaceae (order Mycosphaerellales, class Dothideomycetes). A group of 15 RIFs studied
in this work were isolated from rock fragments collected in the deglaciated part of James Ross
Island and adjacent Tail Island (Antarctica). Their morphology was examined on three-month-
old cultures cultivated on potato-dextrose agar (PDA) and 2% malt extract agar (MEA) at
15 °C. Physiological characterisation included cultural and temperature preferences and NaCl
tolerance. Three single-locus (ITS rDNA, nuc28S rDNA, RPB2) and one combined phyloge-
netic tree were used for species delimitation. The RIF isolates were phenotypically poorly
distinguishable. Colonies were slow-growing, raised, sometimes crateriform or umbonate, lo-
bate, velvety and mostly olivaceous with a black reverse. Their mycelium was composed of
narrow, light brown, septate hyphae and torulose, dark brown hyphae. Clamps of cells, arthro-
conidia, rarely endoconidia and endohyphae were formed. Most strains were able to grow in
the range of 0-25 °C with the optimal growth temperature at 20 °C. They were slightly halo-
tolerant and grew well on natural media such as MEA, PDA and OA, while the growth on
CZA was weak. Four RIF isolates formed two statistically strongly supported monophyletic
clades in almost all single-locus phylogenies and represent new phylogenetic species. In multi-
gene phylogeny, the remaining isolates were grouped within a dubiously supported clade in-
cluding all Vermiconidia flagrans strains. The taxonomic affiliation of these strains will be
further investigated by the B-tubulin gene sequence analysis.

This work was carried out under project CzechPolar2, supported by the Ministry of Ed-
ucation, Youth and Sports of the Czech Republic (LM2015078).
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MYKOTICKE SUPERINFEKCE U PACIENTU SE ZAVAZNYM PRUBEHEM
covip-19

PavlinaLyskova

Zdravotni ustav se sidlem v Usti nad Labem (ZUUL), Sokolovska 60, 186 00 Praha 8,
Ceska republika; pavlina.lyskova@zuusti.cz

Covid-19 je vysoce nakazlivé virové onemocnéni vyvolané virem SARS-CoV-2 (Se-
vere Acute Respiratory Syndrome Coronavirus 2), které mélo katastrofalni efekt na svétovou
demografii a k bfeznu 2022 vyustilo celosvétoveé ve smrt vice nez 6 miliont lidi. Podobné
jako u ostatnich RNA virii u n¢j béhem jeho adaptace na nového hostitele dochazelo k muta-
cim, ¢imz vznikaly mnohocetné varianty s odlisSnymi charakteristikami nez ptivodni predek
(jako napt. infek¢nost, patogenita, rezistence k protilatkdm). V pribéhu se vyvinulo nékolik
linii variant (Alfa, Beta, Gama, Delta a Omikron). Klinicky pribéh se u pacientt 1isi, avSak
néktefi pacienti maji vyssi riziko zavazného prub&éhu. Mezi hlavni rizikové faktory zavazného
pribéhu patii veék nad 60 let, muzské pohlavi, obezita, kardiovaskularni choroby, chronické
onemocnéni ledvin, DM (= cukrovka, diabetes mellitus), chronické onemocnéni plic, koufeni,
nadorova onemocnéni. Nejcastéji se rozviji respiracni formy onemocnéni a mohou se rozvi-
nout té¢zké pneumonie vyzadujici hospitalizaci na JIP (ICU — Intensive Care Unit). V pribéhu
epidemie se zjistilo, Ze u pacientl se zavaznym pribéhem covid-19 na pneumonie Casto na-
sedaji sekundarni mykotické infekce, zejména aspergilozy tzv. Covid Associated Pulmonary
Aspergillosis (CAPA) popt. Covid Associated Mucormycosis (CAM). Zvysené riziko rozvoje
téchto superinfekci je spojeno s pouzivanim kortikoidd a interleukinu 6 v terapii covid-19.
V nasi laboratofi jsme v obdobi, kdy byly ICU zaplnény covidovymi pacienty, zaznamenali
neobvykle zvySené pocty pacientti s CAPA. V piipadé¢ CAM byly reportovany zpravy zejména
z Indie (my jsme zaznamenali 2 takové ptipady). Piipady CAM byly spojeny zejména s pii-
tomnosti diabetu (dekompenzace spojené se vznikem ketoacidozy).

MYCOTIC SUPERINFECTION IN PATIENTS WITH SEVERE COVID-19

Pavlina Lyskova

Health Institute Usti nad Labem (ZUUL), Sokolovska 60, 186 00 Praha 8, Czech Republic;
pavlina.lyskova@zuusti.cz

Covid-19 is a highly contagious viral disease caused by the SARS-CoV-2 (Severe Acute
Respiratory Syndrome Coronavirus 2) virus, which has had a catastrophic effect on the world’s
demographics and resulted in the death of more than 6 million people by March 2022. Similar
to other RNA viruses, it mutated during its adaptation to a new host, resulting in multiple va-
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riants with different characteristics (such as infectivity, pathogenicity, antibody resistance) than
the original ancestor. Several lines of variants (Alpha, Beta, Gamma, Delta, and Omicron) evol-
ved over the course of time. The clinical course varies among patients, but some of them have
a higher risk of developing a severe disease. The main risk factors for this include age over 60,
male gender, obesity, cardiovascular disease, chronic kidney disease, diabetes, chronic lung
disease, smoking and cancer. Most often, respiratory forms of the disease develop and severe
pneumonia requiring hospitalisation in the ICU (Intensive Care Unit) may develop. In the
course of the epidemic it was found that in patients with severe Covid-19 pneumonia often se-
condary fungal infections develop, especially aspergillosis, the so-called Covid Associated Pul-
monary Aspergillosis (CAPA) or Covid-Associated Mucormycosis (CAM). An increased risk
of these superinfections is associated with the use of corticoids and interleukin 6 in the therapy
of Covid-19. In our laboratory, during the period when the ICUs were filled with Covid patients,
we noticed unusually raised numbers of patients with CAPA. Cases of the CAM were reported
mainly from India (we recorded 2 cases). Cases of CAM were mainly associated with the pre-
sence of diabetes (decompensation associated with the development of ketoacidosis).

ANALYZA GENOVE EXPRESE DRUHU Z KOMPLEXU
TRICHOPHYTON BENHAMIAE

LenkaMachova'? AdélaCmokovéa>3, Martin KostovEiks,
Miroslav Kolafik?

'Katedra genetiky a mikrobiologie, Pfirodovédecka fakulta, Univerzita Karlova, Vini¢na 5,
128 44 Praha 2, Ceska republika; lenka.machova@natur.cuni.cz
2Katedra botaniky, Pfirodovédecka fakulta, Univerzita Karlova, Benatska 2,
128 00 Praha 2, Ceské republika
3 Laboratof genetiky a metabolismu hub, Mikrobiologicky ustav AV CR, v. v. i.,
Videniska 1083, 142 20 Praha 4 — Kr¢, Ceska republika

Zastupci druhového komplexu Trichophyton benhamiae jsou patogeny s Sirokou distri-
buci mezi domacimi mazlicky, jako jsou morcata, kralici a psi, s Castym pfenosem na ¢lovéka.
Vyznam tohoto druhového komplexu nartsta s epidemickym $itenim zastupce 7. benhamiae
var. luteum mezi détmi ve stiedni Evropé. Pro ostatni zastupce tohoto komplexu s preferen-
cemi stejnych hostiteldl a ze stejné lokality nebylo epidemické Siteni zaznamenano. V nasi
studii se zaméfujeme na rozdil v expresi vybranych genii mezi témito blizce piibuznymi za-
stupci. Pro nasi studii byly vybrany tii taxony blizce pfibuzné epidemicky se §iticim kmentm.
Vybrané kmeny byly kultivovany na riznych kultivaénich médiich véetné nové vyvinutého
modelu mysich koznich explantatd. Transkriptomy byly studovany metodou RT-qPCR za tice-
lem porovnani exprese genti potencialné spojenych s virulenci. Exprese genti spojenych s pri-
marnim a sekundarnim metabolismem byla zvySena béhem rustu na ex vivo myS$ich koznich
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explantatech. Epidemicky se $ifici kmen navic vykazoval vyssi expresi potencialni syntazy
polyketidi podobnych LovB. V kontrastu s v minulosti publikovanymi studiemi jsme nepo-
zorovali vyznamny rozdil v genové expresi enzymu malat syntaza a izocitrat lyaza piti kultivaci
pfi riznych podminkach. Nicméné, exprese téchto gent se vyznamné lisila mezi jednotlivymi
taxony pfi rustu v Sabouraudové tekutém médiu.

GENE EXPRESSION ANALYSIS OF SPECIES
OF THE TRICHOPHYTON BENHAMIAE CLADE

LenkaMachova'3 AdélaCmokova®3, Martin Kostoveik?,
Miroslav Kolafik?

'Department of Genetics and Microbiology, Faculty of Science, Charles University,
Vinicna 5, 128 44, Prague 2, Czech Republic
2Department of Botany, Faculty of Science, Charles University, Benatska 433/2,
128 00 Prague 2, Czech Republic; lenka.machova@natur.cuni.cz
3 Laboratory of Fungal Genetics and Metabolism, Institute of Microbiology
of the Czech Academy of Sciences, Videnska 1083, 142 20, Prague 4, Czech Republic

Species of the Trichophyton benhamiae species complex are pathogens widely distrib-
uted in pet animals such as guinea pigs, rabbits and dogs with common transmission to hu-
mans. The importance of this complex is increasing since the epidemical spread of
Trichophyton benhamiae var. luteum among children in Central Europe. The epidemical
spread was not reported for other taxa from the complex with the same host preferences and
locality. We focused on the question whether the closely related taxa differed in the expression
of selected genes. For the purpose of the study, we selected three taxa closely related to epi-
demically spreading strains. The selected strains were grown on different media including the
newly established murine skin explants model. Transcriptomes were then investigated by
means of RT-qPCR in order to compare the gene expression of genes potentially related to
virulence among the taxa. We found that the expression of genes related to primary and se-
condary metabolism was upregulated during growth on the ex vivo skin explants. On top of
that, the epidemically spreading strains showed upregulation of putative LovB-like polyketide
synthase. In contrast with previously published studies, we did not observe a significant dif-
ference in gene expression of the enzymes malate synthase and isocitrate lyase under different
cultivation conditions. However, the expression of these two genes differed significantly bet-
ween the studied taxa when grown in Sabouraud liquid medium.
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MIKROMYCETY ZODPOVEDNE ZA KAZENIE BIELEHO STOLOVEHO
HROZNA V OBCHODNEJ SIETI

ZuzanaMaSkova, Dana Tan¢inova, ZuzanaBarborakova

Ustav biotechnoldgie — Katedra mikrobioldgie, Fakulta biotechnolégie a potravinarstva,
Slovenska pol'nohospodarska univerzita v Nitre, Tr. A. Hlinku 2, 949 76 Nitra, Slovensko;
zuzana.maskova@uniag.sk

Plody vini¢a svojim zlozenim predstavuji idedlny substrat pre rozvoj mikroorganizmov,
ktoré vyvolavaju kazenie plodov a obmedzuju jeho komerény export. Monitorovacia Stidia sa
venovala detekcii mikroskopickych vldknitych hub sposobujucich viditeI'né znehodnotenie
bobul’ bieleho stolového hrozna, ziskaného z ré6znych obchodnych retazcov na Slovensku v ro-
koch 2021 a 2022. Analyzovanych bolo 30 vzoriek hrozna, javiacich mikrobiologické posko-
denie. Viditel'ne rastice mikromycéty boli preockované na zivné média MEA, PDA, resp. PCA
a kultivované 7 dni v tme pri 25 1 °C. Identifikacia prebiehala na zaklade makro- a mikromor-
fologickych znakov. Potencialne toxinogénne huby boli testované na schopnost’ produkovat’ vy-
brané mykotoxiny metédou tenkovrstvovej chromatografie. V sledovanych vzorkach boli ako
povodcovia kazenia identifikované rody Alternaria, Aspergillus, Botrytis, Cladosporium, Fu-
sarium, Geotrichum, Penicillium, Rhizopus a Stemphylium. S najvyssou frekvenciou vyskytu
(Fr) boli zaznamenané Botrytis cinerea (60,0 %) a Penicillium spp. (56,7 %). V ramci rodu Pe-
nicillium sme identifikovali 8 druhov (P. bialowiezense, P. brevicompactum, P. corylophilum,
P. chrysogenum, P. glabrum clade, P. italicum, P. olsonii, P. palitans). Penicillium chrysogenum
preukézalo produkciu rokfortinu C a kmene P. palitans boli testované na produkciu kyseliny
cyklopiazonovej (CPA), no tato schopnost’ sa nepotvrdila. Rod Alternaria sa vyskytoval s Fr
23,3 % a kmene boli zaradené do druhovych skupin A. alternata, A. arborescens a A. tenuissima.
Izolaty boli testované na schopnost’ produkovat’ altenuén, alternariol a alternariol monometyléter,
pricom 33 % izolatov tvorilo vSetky tri toxiny a 83 % kmenov produkovalo aspoi jeden z nich.
Aspergillus spp. sa vyskytovali s Fr 13,3 % a boli zatriedené do sekcii Nigri (85,7 %) a Flavi
(14,3 %). Testované boli na schopnost’ tvorit’ CPA, ochratoxin A a aflatoxiny B, G, a G,. Z uve-
denych metabolitov bola zaznamenana len produkcia CPA kmetiom zo sekcie Flavi.

Vyskum bol podporeny projektami VEGA/0517/21 a Drive4SIFood 313011V336.

MICROMYCETES RESPONSIBLE FOR SPOILAGE OF WHITE TABLE GRAPES
IN CHAIN STORES

Zuzana MaSkova, Dana Tan¢inova, Zuzana Barborakova

Institute of Biotechnology — Department of Microbiology, Faculty of Biotechnology
and Food Sciences, Slovak University of Agriculture in Nitra, Tr. A. Hlinku 2,
949 76 Nitra, Slovakia; zuzana.maskova@uniag.sk
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Table grape berries are, due to their composition, an ideal substrate for the development
of microorganisms which cause spoilage of the fruit and limit its commercial export. This
monitoring study dealt with the detection of microscopic filamentous fungi causing visible
spoilage of white table grape berries obtained from various retail chain stores in Slovakia in
2021-2022. In total 30 grape samples showing microbiological damage were analysed. Visibly
growing micromycetes were inoculated onto nutrient media MEA, PDA or PCA and cultured
for 7 days in the dark at 25 & 1 °C. Identification was based on macro- and micromorpholo-
gical features. Potentially toxinogenic fungi were tested for their ability to produce selected
mycotoxins with thin-layer chromatography. In the monitored samples, the genera Alternaria,
Aspergillus, Botrytis, Cladosporium, Fusarium, Geotrichum, Penicillium, Rhizopus and Stem-
phylium were identified as spoilage agents. Botrytis cinerea (60.0%) and Penicillium spp.
(56.7%) were recorded at the highest isolation frequency (Fr). Within the genus Penicillium,
we identified 8 species (P. bialowiezense, P. brevicompactum, P. corylophilum, P. chryso-
genum, P. glabrum clade, P. italicum, P. olsonii, P. palitans). Penicillium chrysogenum has
been shown to produce roquefortine C, and strains of P. palitans have been tested for cyclop-
iazonic acid (CPA) production, but this ability has not been confirmed. The Alternaria genus
had an Fr of 23.3% and the strains were included in the 4. alternata, A. arborescens and
A. tenuissima species groups. Isolates were tested for the ability to produce altenuene, al-
ternariol, and alternariol monomethylether, with 33% of isolates producing all three toxins
and 83% of strains producing at least one of them. Aspergillus spp. had an Fr of 13.3% and
were classified into the Nigri (85.7%) and Flavi (14.3%) sections. They have been tested for
the ability to produce CPA, ochratoxin A and aflatoxins B, G, and G,. Of the listed metabo-
lites, only CPA production by strains from section Flavi was recorded.

The research was supported by projects VEGA/0517/21 and Drive4SIFood 313011V336.

VOLNE Z1JiCi HLODAVCI PREDSTAVUJI SKRYTY REZERVOAR DIVERSITY
RODU ARTHRODERMA

Stépanka Moulikova', Miroslav Kolatik? DanielaKolarczykova!,
VitHubka'2 AdélaCmokova"?

! Katedra botaniky, Pirodovédecka fakulta, Univerzita Karlova, Benatska 2,
128 00 Praha 2, Ceska republika; cmokova@gmail.com
2 Laboratof genetiky a metabolismu hub, Mikrobiologicky ustav Akademie véd CR,
Videtiska 1083, 142 20 Praha 4 — Kr¢, Ceska republika

V ramci skupiny dermatofyti pfedstavuje rod Arthroderma skupinu s nejvétsi diverzitou.
Za ptirozeny rezervoar tohoto rodu se povazuje ptida obohacena o keratin. Béhem studia di-
verzity dermatofyti u volné zijicich hlodavci v Ceské Republice jsme izolovali nékolik
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kment rodu Arthroderma. K zjisténi ekologie téchto izolatd (n = 29) jsme je charakterizovali
pomoci genetickych markert (tj. sekvenovani ITS, tubb a tefla), morfologicky, fyziologicky
a zjistovali jsme také jejich schopnost se kiizit. Abychom dale prozkoumali biogeografii na-
lezenych druhti a jejich asociaci s ur¢itym typem substratu, porovnali jsme sekvence izolati
ziskanych z hlodavcu s existujici ITS databazi sekvenénich dat v GenBanku a databazi Glo-
balFungi. Celkové bylo izolovano osm druhti rodu Athroderma — Ctyfti jiz popsané druhy
(4. crocatum, A. cuniculi, A. curreyi, A. quadrifidum) a ¢tyti nové druhy: 4. rodenticum, A. si-
mile, A. zoogenum a A. psychrophilum. Geograficka distribuce nové popsanych taxonti nebyla
omezena na Ceskou Republiku, ani na hlodavce jako substrat, dalsi izolaty byly ziskény také
z netopyru a dalSich savci, plazti a pidy v Evropé, Severni Americe a Asii. Environmentalni
data ukazala, ze rod Arthroderma sdruzuje druhy s rozdilnou ekologii, nékteré linie se relativné
Casto vyskytuji v ptde. Jiné se zdaji byt vice asociované se zvifaty, jak bylo napfiklad pozo-
rovano u A. rodenticum. V samotné ptidé bylo nalezeno jen malo sekvenci rodu Arthroderma,
coz muze ukazovat na to, ze druhy rodu Arthroderma jsou spiSe asociovany se zviraty a ke-
ratindznimi zbytky, nez Ze by se jednalo o typické pidni houby. U dermatofytii se jedna o prvni
studii, ktera pouzila data z NGS sekvenénich databazi pro zptesnéni nasi piedstavy o biodi-
verzité, ekologii a diverzité dermatofyti.

WILD RODENTS HARBOUR HIGH DIVERSITY OF ARTHRODERMA

Stépanka Moulikova!, Miroslav Kolatik? DanielaKolarczykoval!,
VitHubka'2 AdélaCmokova!?

! Department of Botany, Faculty of Science, Charles University, Benatska 2, 128 00 Prague,
Czech Republic; cmokova@gmail.com
2Laboratory of Fungal Genetics and Metabolism, Institute of Microbiology
of the Czech Academy of Sciences, Videnska 1083, 142 20 Prague 4, Czech Republic

Arthroderma is the most diverse genus of dermatophytes, and its natural reservoir is
considered to be soil enriched with keratin sources. During a study on the diversity of derma-
tophytes in wild small rodents in the Czech Republic, we isolated several members of Arthro-
derma. To explore the diversity and ecological significance of these isolates from rodents (n
=29), we characterised the strains genetically (i.e. sequenced ITS, tubb and tefla), morpho-
logically, physiologically, and by conducting mating experiments. We then compared the ro-
dent-derived strains to existing ITS sequence data from GenBank and the GlobalFungi
Database to further investigate biogeography of Arthroderma species and their association
with different types of environments. In total, eight Arthroderma species were isolated from
rodents, including four previously described species (4. crocatum, A. cuniculi, A. curreyi,
A. quadrifidum) and four new species proposed herein, i.e. 4. rodenticum, A. simile, A. zoo-
genum and A. psychrophilum. The geographical distribution of these newly described species
is neither restricted to the Czech Republic nor rodents. Additional isolates were obtained from

62



Mykologické listy, Praha, no. 153, 2022. ISSN 1213-5887

bats and other mammals, reptiles, and soils from Europe, North America, and Asia. Data mi-
ning showed that the genus has a diverse ecology, with some lineages occurring relatively
frequently in soil, whereas others appeared to be rather closely associated with live animals,
as we observed in A. rodenticum. Low numbers of sequence reads ascribed to Arthroderma
in soil show that the genus is rare in this environment, which supports the hypothesis that 4r-
throderma spp. are not soil generalists but rather strongly associated with animals and keratin
debris. This is the first study to utilise existing metabarcoding data to assess biogeographical,
ecological, and diversity patterns in dermatophytes.

VYSKYT KERATINOFILNYCH HUB V PODNOM PROSTREDI
NA LOKALITE BANSKA STIAVNICA — SOBOV

SanjaNosalj', Roman Labuda??, Alexandra Simonoviéova'

!'Katedra pedolégie, Prirodovedecka fakulta, Univerzita Komenského, Mlynskéa dolina B-2,
Ilkovicova 6, 842 15 Bratislava, Slovenska republika; nosaloval 5@fns.uniba.sk
2 Institat bezpec¢nosti potravin, Univerzita veterinarskeho lekarstva Vieden (VetMed),
Vieden, Rakusko
3Vyskumna platforma Bioaktivnych mikrobialnych metabolitov (BiMM), Tulln, Rakusko

Mikroskopické huby vyskytujiice sa na substrate, ktory obsahuje keratin, oznacujeme
ako keratinofilné. Patria sem druhy hub, ktoré keratin nedokézu rozkladat, a substrat obsa-
hujuci keratin pre nich predstavuje iba prostredie vhodné pre rast. Dalou skupinou s huby
keratinolytické, ktoré keratin degraduju, a taktiez dermatofyty, ktoré vyvolavaju kozné ocho-
renia ¢loveka a stavovcov. Prirodzenym prostredim geofilnych dermatofytov je poda, kde sa
podielaju na rozklade organickych zvyskov s obsahom keratinu. Vyskyt mikroskopickych
vlaknitych hub v pddnom prostredi ovplyviiuje Siroké spektrum faktorov. V sticasnosti sa vSak
do pozornosti dostavaji najma faktory, ako je napr. acidifikdcia a kontaminacia potencialne
toxickymi prvkami, ktoré v dosledku antropickej ¢innosti negativne ovplyviiuju diverzitu pod-
nej mikrobioty. Lokalita Sobov predstavuje acidifikované uzemie, ktoré vzniklo v dosledku
banskej ¢innosti. V minulosti sa vSak tato oblast’ vyuzivala na pasenie dobytka a na pol'noho-
spodarske ucely, co méze indikovat’ vhodné podmienky na vyskyt keratinofilnych druhov
hab. Vzorky pody sme odoberali pozdiZ svahu acidifikovaného tuzemia, z povrchového A-
horizontu z hibky 0 az 15 cm, presusili ich na laboratornej teplote 25 °C, rozdrvili a preosiali
cez sito 2 mm a uschovali v chladnicke pri teplote 5—7 °C v plastovych vreckach. Izolacia
hub bola modifikaciou bait-technique (na sterilnych odmastenych konskych vlasoch na pod-
nych vzorkach), inkubacia prebichala jeden mesiac pri laboratdrnej teplote 25 °C. Izolované
druhy sme identifikovali fenotypovo a tiez PCR metoédou (ITS, LSU rDNA). Z kambizeme
kultizemnej na lokalite Sobov sme izolovali 12 druhov hib. Najgastej$imi zastupcami kera-
tinofilnych hiib v pddnych vzorkach pozdiz celého tzemia lokality Sobov boli druhy Purpu-

63



Mykologické listy, Praha, no. 153, 2022. ISSN 1213-5887

reocillium lilacinum a Keithomyces carneus. Druh Metapochonia bulbillosa sa hojne vysky-
toval takmer vo vSetkych vzorkach. Nasledovali Clonostachys rosea, Flavocilium bifurcatum,
Gliomastix murorum, Pochonia chlamydosporia, Lecanicillium psalliotae, Metarhizium an-
isopliae, Tritirachium sp. a novy druh Metapochonia ,,simonovicovae“ sp. nov. Vsetky iden-
tifikované druhy sa vyskytovali prevazne v kyslom pédnom prostredi. Keratinolyticky druh
Trichophyton ajelloi (= Arthroderma uncinatum) sa vyskytoval vo dvoch vzorkach, pri com
najvicsie zastupenie tymto druhom sme pozorovali len vo vzorke s neutralnou pédnou reak-
ciou. Nizke zastupenie keratinolytickych druhov hiib méze indikovat’ inhibiciu rozkladnych
procesov v acidifikovanych pddach, ako je izemie na lokalite Sobov.

OCCURRENCE OF KERATINOPHILIC FUNGI IN THE SOIL ENVIRONMENT
AT THE LOCALITY OF BANSKA STIAVNICA — SOBOV

SanjaNosalj', Roman Labuda?3, Alexandra Simonovicova!

' Department of Pedology, Faculty of Science, Comenius University, Mlynska dolina B-2,
Ilkovicova 6, 842 15 Bratislava, Slovakia; nosaloval S@fns.uniba.sk
2 Institute of Food Safety, Food Technology and Veterinary Public Health,
University of Veterinary Medicine, Vienna, Veterinaerplatz 1, 1210 Vienna, Austria
3Research Platform Bioactive Microbial Metabolites (BiMM), 3430 Tulln a.d. Donau, Austria

The locality of Sobov located near Banska Stiavnica (Slovakia) based on Dystric Cam-
bisol is an acidified area (with ultra-acidic to neutral pH) caused by acid mine drainage. The
aim of this study was to determine the presence of keratinophilic fungi from soil samples of
this area using the horsehair-baiting technique. A total of 12 species of keratinophilic fungi
were isolated and identified based on phenotype and molecular approach. Phylogenetically
informative sequences were obtained from the internal transcribed spacer (ITS) region and
the nuclear large subunit (LSU) rDNA. The most common keratinophilic fungi were Purpu-
reocillium lilacinum and Keithomyces carneus. The most abundant species in all soil samples
were Metapochonia bulbillosa, followed by Clonostachys rosea, Flavocilium bifurcatum,
Gliomastix murorum and Pochonia chlamydosporia, while a minority of isolated fungi repre-
sented Lecanicillium psalliotae, Metarhizium anisopliae and Tritirachium sp. In addition,
a new species of the genus Metapochonia was discovered (Metapochonia ‘simonovicovae’
sp. nov.), as well. All identified species were found predominantly in soil samples with a low
pH. The keratinolytic fungus sensu stricto, Trichophyton ajelloi (= Arthroderma uncinatum)
possessing the ability to decompose keratin, was present only in the soil sample with a neutral
pH. The low diversity of keratinolytic fungi may indicate inhibition of decomposition pro-
cesses in acidified soils, such as at the Sobov site.

This research was financially supported by project VEGA 1/0194/21.
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MIKROBIALNI KONTAMINACE STYXU V JESKYNI BARADLA —
PREKVAPIVY VYSKYT MIKROSKOPICKYCH HUB

AlenaNovakova

Laboratof genetiky a metabolismu hub, Mikrobiologicky tistav AV CR, v. v. i.,
Videtiska 1083, 142 20 Praha 4 — Kr¢, Ceska republika; ANmicrofungi@seznam.cz

Jeskyné se vyznacuji pomérné Cistym prostfedim, chudym na organickou hmotu, s vy-
jimkou depoziti netopytiho guana v jeskynich osidlenych netopyry nebo rostlinnych zbytka
dostavajicich se do jeskynnich prostor z povrchu jeskyni napi. spadem kominy nebo splavenim
vodou po tani sn¢hu nebo piivalovymi desti. Veskeré aktivity obyvatel v okoli jeskyné jako
intenzivni zeméd¢lstvi, chov dobytka, divoké skladky, prosakujici odpadni vody apod. vSak
mohou kontaminovat jeskynni prostiedi. Po kontaminaci podzemnich prostor nasleduje rozvoj
mikrobialni populace, ktera se projevi zvySenym vyskytem napft. koliformnich bakterii ve
vode i v jeskynnim sedimentu v blizkosti tokl ¢i podzemnich jezirek. V listopadu 2018 se
v madarské jeskyni Baradla objevilo vyrazné zabarveni na turistické trase Hosszutlra (Ba-
radla—Josvafd). V tomto roce béhem velmi suchého 1éta doslo k témét uplnému vysuseni pod-
zemniho toku Styxu, doslo k obnazeni dna v koryté toku a misty se vyskytovala voda ve
zbytkovych jezircich. Ta byla s ¢irou vodou, ale od mista, kde ptitékd do Styxu bocni vétvi
dalsi podzemni tok, byla jezirka vyrazné zabarvena — na dné jezirek, stejné tak misty i na po-
vrchu vyschlého dna Styxu, se nachazelo syté oranzové zabarveni a v nékterych jezircich se
na dné vyskytovala ¢erné zabarvena vrstva pfipominajici dehet. Z odebranych vzorkd byly
izolovany bakterie indikujici kontaminaci podzemni vody, ale velmi ptekvapivy byl hojny
vyskyt mikroskopickych hub tadu Mucorales (Mucoromycotina). Tyto mikromycety patii
z hlediska ekologie mezi tzv. cukerné houby, které predstavuji prvni sukcesni stadium hub
pfi osidlovani riiznych substratl v ptirode€, vyuzivaji hlavné snadno rozlozitelné cukerné latky,
ale béhem piedchozich studii nebyly témér z jeskynniho prostiedi izolovany, stejné tak nebyly
izolovéany z kontrolnich vzorkl (nekontaminovana voda a sediment). Zjisténé byly hlavné
Mucor hiemalis, M. circinelloides, M. piriformis, M. racemosus, M. moelleri, Rhizopus ar-
rhizus, R. microsporus, R. stolonifer a Rhizomucor tauricus, které vyuzily pro svij rist jak
kontaminace vody, tak i odumielé bakterialni narosty, pticemz poslednich pét druhd bylo
ziejmé pricinou Cerného zabarveni biofilmu na dné jezirek vzhledem k existenci tmaveé pig-
mentovanych stolonifort, sporangii a azygosporangii. Pfi¢inou zneéisténi byl prasak znecis-
téné vody z ,,jezirka“ v blizkosti vesnice Baradla. Pfi kontrolnim odbéru v roce 2019 nebylo
zbarveni v celé délce toku Styxu zjisténo a tyto druhy jiz nebyly izolovany.
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MICROBIAL CONTAMINATION OF UNDERGROUND STREAM STYX
IN THE BARADLA CAVE — UNEXPECTED MICROFUNGAL OCCURRENCE

AlenaNovakova

Laboratory of Fungal Genetics and Metabolism, Institute of Microbiology of the Czech
Academy of Sciences, Videiiska 1083, 142 20 Prague 4, Czech Republic;
ANmicrofungi@seznam.cz

Caves are relatively pure environments, poor in organic material with the exception of
deposits of bat guano in caves inhabited by bats or plant residues which enter caves through
chimneys after snow melting and torrential rains. Human activity in the surroundings of caves
such as intensive farming and pasturing, illegal waste dumps, seeping waste water, etc. may
contaminate the cave environment. Consequently, a microbial population develops, which
has an impact on the occurrence of coliform bacteria in underground water streams and pools
and in sediments close to them. In November 2018, distinct discolouration of the Styx stream
on Hosszutura tourist trail from Baradla Cave to Josvafé Cave (Hungary) appeared. The year
2018 was characterised by a very dry summer and as the result of a long dry season, the water
in underground stream Styx almost completely disappearedonly residual water pools reained
in some places. The water in these pools was at first clear, but other pools located close to
a tributary stream running from the village of Aggtelek were discoloured — the bed of the
pools was coloured orange and several pools contained a black biofilm on the bed resembling
tar. A similar discolouration of residual pools and sediment on the bed of the underground
stream was found at the end of Hosszutura.The bacteria isolated from the collected samples
indicated contamination of underground water and sediment in the surroundings of the un-
derground stream, but the abundant occurrence of micromycetes of the order Mucorales (Mu-
coromycotina — Mucor hiemalis, M. circinelloides, M. piriformis, M. racemosus, M. moelleri,
Rhizopus arrhizus, R. microsporus, R. stolonifer, Rhizomucor tauricus) was unexpected with
regard to their practical absence in this cave system during previously studies. These micro-
scopic fungi belong to ‘sugar fungi’ which represent the first stage of microfungal succession
on organic substrates in nature, in this instance on organic material in seeping waste water
which had originated from a small pool near the village of Aggtelek. The massive occurrence
of microscopic fungi with pigmented sporophores, sporangia and azygosporangia (mainly
M. moelleri, Rhizopus arrhizus, R. microsporus, R. stolonifer and Rhizomucor tauricus) was
probably the main reason for the black coloured biofilm on the bed of residual pools. The fol-
lowing year, when control samplings were made in this cave, no discolouration was found in
the Styx stream and the microfungal species did not occur in water or sediment.
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VNITRODRUHOVA DIVERZITA PHYTOPHTHORA ALNI
Stépan Pecka'2, Ondiej Koukol', Gabriela Sramkova', Karel Cerny?

! Katedra botaniky, P¥irodovédecka fakulta, Univerzita Karlova, Benatska 2,
128 00 Praha 2, Ceska republika; pecka@vukoz.cz
2Vyzkumny tGstav Silva Taroucy pro krajinu a okrasné zahradnictvi, v.v.i.
Kvétnové namésti 391, 252 43 Prihonice, Ceské republika

Invazni patogen zptisobujici fytoftorovou hnilobu olsi Phytophthora alni (plisen olSova,
Peronosporomycetes: Stramenopila) byl poprvé izolovan z odumirajicich porostt ol$i na jihu
Velké Britanie v roce 1993. V Cesku je jeho vyskyt potvrzen od roku 2001. V souasné dobé
se tento druh stale §ifi Evropou a zptisobuje vyznamné $kody zejména v biehovych porostech
olsi, které byly napt. v povodi Vltavy vy¢isleny do miliard korun. V rdmci druhového kom-
plexu Phytophthora alni s. 1. byly vyliSeny tii poddruhy. Pozdéji se ukazalo, Ze vicero neza-
vislymi hybridizacemi mezi dvéma z nich vznikl v Evropé v soucasnosti nejrozsirenéjsi
anejvice nebezpecny triploidni poddruh Phytophthora alni subsp. alni (Phytophthora * alni).
Populaéni struktura P. alni subsp. alni se stale vyviji — analyzou mikrosateliti byly odhaleny
desitky genotypu. Populacim napfi¢ Evropou ov§em dominuje genotyp jediny, oznacovany
jako Pxa-1, ktery tvoii zhruba 50 % izolat. VétSina ostatnich genotypi je z néj odvozena,
nejcastéji se 1isi pouze ztratou heterozygozity. Rtizné genotypy se mezi sebou lisi i virulenci
a jako nejvice agresivni byl prozatim potvrzen pravé Pxa-1. Vysledky dvou dosavadnich po-
pulacnich studii se rozchazely v tom, jestli se zastoupeni dominantniho genotypu v ¢ase zvy-
Suje, ¢i snizuje a tedy v tom, jakym smérem se evoluce v ramci taxonu a napadeného tizemi
vibec vyviji. Cilem bylo ujasnit vyvoj genetické struktury populaci P. alni subsp. alni béhem
invaze v povodi Vltavy za vyuZiti izolatd z Ceské sbirky fytopatogennich oomycetii (CSFO)
sbiranych okolo roku 2006, kdy touto oblasti prochazelo ¢elo invaze tohoto patogenu v Evropé
a rozvoj epidemie fytoftorové hniloby olsi zde byl nejvétsi, v porovnani s izolaty sbiranymi
recentné (kolem roku 2021) na identickych lokalitach, které se v§ak za poslednich cca 15 let
dostaly do faze postepidemické, mimo jiné Casto spojené s razantnim ubytkem olsi. Patogen
byl izolovan z bazi kment olsi, z pfechodu nekrotizovanych a zdravych vodivych pletiv na
selektivnim agarovém médiu PARPNH (nové zatim 47 lokalit). U jednotlivych izolati byly
na zéklad¢ analyzy 10 mikrosateliti definovany genotypy a porovnany s jejich zastoupenim
18 riznych genotypt s tim, Ze obéma populacim (jak v epidemické, tak v postepidemické
fazi) silné dominoval genotyp Pxa-1 a byl patrny mirny narast jeho zastoupeni (ze 71 % na
85 %). Odvozené genotypy byly v drtivé vétsing piipadi jen mirné odlisné od Pxa-1 (nejcastéji
ztratou heterozygozity) a byly zastoupeny jednim, vyjimecné dvéma izolaty (z riznych loka-
lit). Oba soubory odvozenych genotypi se zcela liSily — nebyl zde nalezen jediny identicky
genotyp, prezivajici dlouhodobé na lokalité pivodniho vyskytu, ani na lokalité jiné. Vzhledem
k poctu vzork to vSak nemusi nutné znamenat, ze diive identifikované odvozené genotypy
se v prostiedi nevyskytuji. Pfedbézné vysledky 1ze velmi pravdépodobné interpetovat nasle-
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dovné: 1) V triploidnim taxonu P. alni subsp. alni probihd intenzivni vyvoj vyznacujici se
permanentnim vysStépovanim dalSich dosud neznamych genotypti. 2) Odvozené genotypy
v prostiedi pravdépodobné pouze omezené piezivaji z divodu nizké fitness, pfi¢inou mize
byt napf. nizka virulence nebo omezena schopnost §ifeni. 3) Populace dominantniho genotypu
v prostiedi stabilné pfeziva navzdory vyznamnému poklesu populace hostitele pravdépodobné
v dusledku vyrazné vyssi fitness. Je ovSem také mozné, Ze zatim uplynul piili§ kratky cas na
to, aby byly v populacich P. alni pozorovany vyznamngj$i zmény, nejsou ani detailné znamé
virulence vSech odvozenych genotypu.

INTRASPECIFIC DIVERSITY OF PHYTOPHTHORA ALNI
Stépan Pecka'-?, Ondiej Koukol', Gabriela Sramkova', Karel Cerny?

! Department of Botany, Faculty of Science, Charles University, Benatska 2,
128 00 Prague 2, Czech Republic; pecka@vukoz.cz
2Silva Tarouca Research Institute for Landscape and Ornamental Gardening,
Kvétnové nameésti 391, 252 43 Prihonice, Czech Republic

Invasive pathogen Phytophthora alni (Peronosporomycetes. Stramenopila) causing root
and collar rot in alders was initially discovered in 1993 in southern Britain. In the Czech Re-
public, P. alni was first isolated in 2001. At present, this invasive taxon is gradually spreading
across Europe and causing significant environmental and economic losses especially along ri-
verbanks. Three subspecies in species complex Phytophthora alni s. 1. were found. Two of
these subspecies hybridised multiple times and created a third, triploid subspecies called Phy-
tophthora alni subsp. alni (Phytophthora x alni), which has become the most widespread and
most aggressive of the three. The population structure of P. alni subsp. alni is still evolving —
dozens of genotypes have been identified with the help of microsatellites. Pxa-1 is the genotype
dominating across European P. alni subsp. alni populations (about 50% of isolates) but the
time trend in incidence of this genotype differs between particular studies. Most of the other
genotypes are closely related, usually differing only by loss of heterozygosity. Apparently, dif-
ferent genotypes have different rates of aggressiveness and the most aggressive is Pxa-1 geno-
type (although not all of them were tested). The aim of our work is to clarify the evolution of
the genetic structure of P. alni subsp. alni populations during invasion by comparing isolates
(older isolates from the Czech Collection of Phytopathogenic Oomycetes) collected in the VI-
tava basin around 2006, when the area was newly invaded (disease front), with recently obta-
ined isolates from the same area (present postepidemic phase). The pathogen was isolated from
conductive tissues of diseased alder trunks with the help of selective PARPNH agar (from 47
localities in postepidemic phase to this day). Genotypes were identified using 10 microsatellite
markers and the results were compared with results from previous studies. Preliminary analysis
of 84 P. alni subsp. alni isolates (both from old and new populations) detected 18 different ge-
notypes, and Pxa-1 was dominant in both (71% in old and 85% in new populations). Derived
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genotypes were mostly only slightly different from Pxa-1 (usually loss of heterozygosity) and
were usually represented by just one or two isolates (from different areas). Of the derived ge-
notypes, no new genotype were identical with any of the old ones. However, considering the
small number of samples, it is not certain that the old genotypes have disappeared over time.
Preliminary results can be interpreted the following ways. 1) Intensive evolution is takin place
in the triploid taxon of P. alni subsp. alni, characterised by permanent formation of new, yet
unknown genotypes. 2) Derived genotypes seem to have problems surviving in the environment
probably because of low fitness (low virulence or poor ability to spread). 3) The population of
the dominant genotype is constant over time, despite a decrease in host population density. Ne-
vertheless, also the time to notice some significant differences between P. alni populations
may have been too short. Moreover, for a better insight into its evolution, it would be beneficial
to obtain more information about the virulence of a larger number of derived genotypes.

STUDIUM RUSTU PLiSNi NA STAVEBNICH MATERIALECH

JanaJireSova!, ZuzanaRacova'? Vladimir Scholtz!, Eliska Lokajoval,
Kamila Zdenkova? Josef Khun'

'Fakulta chemicko-inzenyrska, VSCHT v Praze, Technicka 5, 166 28 Praha 6,
Ceska republika
2 Fakulta stavebni, CVUT v Praze, Thakurova 2077/7, 166 29 Praha 6, Ceska republika;
zuzana.racova@fsv.cvut.cz
3 Fakulta potravinai'ské a biochemické technologie, VSCHT v Praze, Technické 3,
166 28 Praha 6, Ceské republika

Prispévek je zaméten na oSetfeni materialu pro inhibici ristu mikroskopickych vlakni-
tych hub pomoci netermalniho plazmatu. Tato metoda vyuziva stejnosmérny bipolarni koro-
novy vyboj vznikajici v elektrodovém systému hrot—prstenec. Jako modelovy organismus byl
zvolen Aspergillus brasiliensis CCM 8222 (ATCC 16404). Inokulum (suspenze spor) bylo
aplikovano do stiedu vzorku sadrokartonovych desticek umisténych do Petriho misek na po-
vrch agaru se sladovym extraktem, doba expozice plazmatu byla 10 minut. Byla sledovana
zavislost rychlosti ristu na teploté (kultivace pii teplotach 5 °C, 23 °C, 27 °C a 37 °C) a vliv
expozice plazmatu (expozice ihned po inokulaci, dva dny po inokulaci, pfi pozorovatelném
prvotnim nartstu inokula a kontrola bez oSetfeni plazmatem). Vysledky prokézaly nejmasiv-
né&jsi narust 4. brasiliensis na sadrokartonu pfi teploté 37 °C, zatimco pii 5 °C byl nartst nu-
lovy. Sada kultivovana pii teploté 23 °C vystavena expozici plazmatu vykazovala nejsilngjsi
inhibi¢ni efekt pouzitého oSetieni vici 4. brasiliensis v ptipadé, Ze vzorky byly exponovany
plazmatu dva dny po inokulaci. Byl potvrzen inhibi¢ni efekt plazmatu vici 4. brasiliensis pii
teploté 23 °C v ptipadé, ze byly vzorky oSetieny plazmatem po dobu deseti minut v ¢ase dva
dny po inokulaci. Metoda oSetfeni je podle tohoto experimentu potencialné aplikovatelna jako
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preventivni opatieni proti ristu plisni pfi havariich staveb a do¢asné zvysené vlhkosti kon-
strukei provedenych ze sadrokartonu.

Piisp&vek vznikl za podpory GACR (projekt GA22-066218S ,,Inaktivace riistu plisni na
povrsich stavebnich materiali pomoci nizkoteplotniho atmosférického plazmatu®).

STUDY OF MOULD GROWTH ON BUILDING MATERIALS

JanaJireSova!, ZuzanaRacova'? Vladimir Scholtz!, Eliska Lokajoval,
Kamila Zdenkova? Josef Khun!

"Faculty of Chemical Engineering, University of Chemistry and Technology Prague,
Technicka 5, 166 28 Prague 6, Czech Republic
2Faculty of Civil Engineering, Czech Technical University in Prague, Thakurova 2077/7,
166 29 Prague 6, Czech Republic; zuzana.racova@fsv.cvut.cz
3Faculty of Food and Biochemical Technology, University of Chemistry and Technology
Prague, Technicka 5, 166 28 Prague 6, Czech Republic

The paper deals with a method of treating material to inhibit the growth of moulds based
on non-thermal plasma using a direct bipolar corona discharge generated in a point-to-ring
electrode system. The exposure time of the samples to non-thermal plasma was 10 minutes.
Aspergillus brasiliensis CCM 8222 (ATCC 16404) was used as a model organism. The expe-
riment was performed on plasterboard samples situated in Petri dishes with malt extract agar,
the inoculum (spore suspension) being applied to the centre of the sample. The dependence
of growth rate on temperature (cultivation at temperatures of 5 °C, 23 °C, 27 °C and 37 °C),
as well as the effect of exposure to non-thermal plasma (exposition immediately after inocu-
lation, two days after inoculation, after an observable initial growth, and control without
plasma exposition) were monitored. The results showed the most massive growth of 4. bra-
siliensis on plasterboard at a temperature of 37 °C, while no growth was found at 5 °C. The
strongest inhibitory effect was observed for the exposure two days after inoculation and cul-
tivated at 23 °C. An inhibitory effect of non-thermal plasma against A. brasiliensis at 23 °C
was confirmed when samples were treated with non-thermal plasma for ten minutes two days
after inoculation. According to this experiment, the treatment is potentially applicable as a pre-
ventive method against mould growth in building disrepair and temporarily increased humidity
of constructions made of plasterboard.

This work was supported by the Czech Science Foundation (GACR) project GA22-
066218 Inactivation of mould growth on surfaces of construction materials using low tempe-
rature atmospheric plasma.
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REDUKCE POCTU DRUHU V SERIICH VERSICOLORES
A NIGRI RODU ASPERGILLUS

FrantiSek Sklenéi"? Vit Hubka'?

! Department of Botany, Faculty of Science, Charles University, Benatska 2,
128 00 Prague 2, Czech Republic; frantisek.sklenar@natur.cuni.cz
2 Institute of Microbiology AS CR, v.v.i., Videfiska 1083, 142 20 Prague 4, Czech Republic

Aspergillus je vyznamnym rodem vlaknitych hub, ktery zahrnuje vice nez 400 akcepto-
vanych druhi a toto ¢islo kazdy rok narGsta. Série Versicolores a Nigri obsahuji 17 a 14 druht,
z nichz mnoho je klinicky nebo ekonomicky vyznamnych. Pocet druhti v téchto sériich v po-
slednich letech vyrazné vzrostl, coz ma za nasledek problémy pfi identifikaci téchto druhi
i v ptipadé€ pouziti molekularnich technik. Z toho divodu byly provedeny revize téchto sekci
pomoci klasickych taxonomickych metod spole¢né s modernimi fylogenetickymi metodami
pro delimitaci druht. Vysledkem této analyzy bylo zjisténi, ze pocet druhti v obou sériich je
vyrazné nadhodnocen, a proto byla provedena redukce jejich poctu na Etyfi v sérii Versicolores
a Sest v sérii Nigri. Identifikace na zaklad¢ fenotypu pfesto zlstava nadale obtizna, protoze
i nové vymezené ,,Siroké” druhy obsahuji velkou vnitrodruhovou variabilitu a mezi taxono-
mickymi znaky u nich dochazi k piekryvu. Z toho je také zjevné, Ze rozsah vzorkovani ma
zasadni vliv na vysledky taxonomickych studii.

REDUCTION OF SPECIES NUMBER IN ASPERGILLUS SERIES
VERSICOLORES AND NIGRI

FrantiSek Sklenai"? Vit Hubka'?

! Department of Botany, Faculty of Science, Charles University, Benatska 2,
128 00 Prague 2, Czech Republic; frantisek.sklenar@natur.cuni.cz
2 Laboratory of Fungal Genetics and Metabolism, Institute of Microbiology
of the Czech Academy of Sciences, Videniska 1083, 142 20 Prague 4, Czech Republic

Aspergillus is an important genus of filamentous fungi. The genus harbours more than
400 accepted species and this number is growing every year. Series Versicolores and Nigri
contain 17 and 14 species, respectively, many of which are of clinical or economic signifi-
cance. The number of accepted species in these series has risen rapidly in recent years and
identification to the species level has become problematic even when using molecular me-
thods. We performed a taxonomic revision of the series Versicolores and Nigri using a novel
approach combining classic taxonomical procedures with modern phylogenetic species de-
limitation methods. Our analysis revealed an inflation of species in both sections and sup-
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ported a substantial reduction in the number of species. Therefore, only four species remain
in series Versicolores and six in series Nigri. Nevertheless, identification based solely on phe-
notype remains challenging due to the large amount of intraspecific variability which these
species exhibit and the resulting overlap in taxonomic characters. This also demonstrates the
importance of sampling in taxonomic studies.

75 LET oD ZALOZENI CESKE NARODNI SBIRKY TYPOVYCH KULTUR (CNCTO),
HISTORIE A SOUCASNOST

Renata Safrankova

Nérodni referenéni laboratof — Ceské narodni sbirka typovych kultur (CNCTC),
Statni zdravotni Gstav, Srobarova 49/48, 100 00 Praha 10, Ceska republika;
renata.safrankova@szu.cz

V letosnim roce uplyne 75 let od zaloZeni Ceské narodni sbirky typovych kultur
(CNCTCQ), ktera pusobi v ramci Centra epidemiologie a mikrobiologie ve Statnim zdravotnim
ustavu v Praze. CNCTC byla oficialné ustanovena v roce 1947 jako centralni sbirka lokalnich
soubort kultur spravovanych jednotlivymi narodnimi referen¢nimi laboratofemi, navazala na
tradici sbirky kultur, zalozené v SZU na konci 20. let. Prvnim kuratorem byl doc. Juraj Strauss,
za jehoz pusobeni byly do sbirky zatazeny typové kmeny ziskané ze zahrani¢nich sbirek, za-
vedena jednotna dokumentace a evidence kultur a byly uplatnény moderni metody konzervace
kment (lyofilizace). Dal§im vyznamnym vedoucim sbirky se stal dr. Jifi Sourek, ktery vedl
sbirku ptes 40 let a vyznamné ji rozsitil az na 5000 kmend. Pod jeho vedenim byla sbirka uz
s akronymem CNCTC registrovana ve Svétové federaci sbirek kultur (WFCC) a v Evropské
organizaci sbirek kultur (European Culture Collections Organisation — ECCO). Od roku 1999
vedla sbirku doc. Helena Zemli¢kova, sbirka ziskala statut Narodni referenéni laboratofe
(NRL) a byla provedena rozsahla revize sbirky pfedevsim biochemickymi metodami. V roce
2014 byla sbirka predéna Dr. R. Safrankové, ktera pokraGuje v revizi sbirky pomoci novych
metod — MALDI-TOF MS, sekvena¢ni analyza 16S rRNA, celogenomova sekvenace
(WGS/NGS). Hlavni naplni CNCTC je dlouhodobé uchovavani kultur véetné distribuce (pro-
dej), zafazovani novych kment, piiprava okruhu EHK (Externi hodnoceni kvality) — Bakte-
riologicka diagnostika, lyofilizace kultur na zakazku, revizni a publika¢ni ¢innost.
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75t ANNIVERSARY OF THE CZECH NATIONAL COLLECTION OF TYPE
CULTURES (CNCTC), BRIEF HISTORY AND RECENT ACTIVITIES

Renata Safrankova

National Reference Laboratory — Czech National Collection of Type Cultures (CNCTC),
National Institute of Public Health, Srobarova 49/48, 100 00 Prague 10, Czech Republic;
renata.safrankova@szu.cz

This year it is 75 years since the founding of the Czech National Collection of Type Cul-
tures (CNCTC), which acts as a department of the Centre for Epidemiology and Microbiology
of the National Institute of Public Health (NIPH) in Prague. The CNCTC was officially estab-
lished in the year 1947 as the central collection of local cultures managed by particular national
reference laboratories, following up the tradition of culture collection established at the NIPH
in the late 1920s. The first curator, Assoc. Prof. Juraj Strauss, acquired type strains from foreign
collections and introduced an integrated documentation system of deposits. He also applied
new methods of culture conservation (freeze drying). Dr. Jiti Sourek, another important head
of the Collection, worked in this function for more than 40 years, expanding the collection up
to 5,000 strains. Under his leadership, the Collection was registered in the World Federation
of Cultural Collections (WFCC) and the European Culture Collections Organisation (ECCO)
under the acronym CNCTC. Assoc. Prof. Helena Zemli¢kova managed the Collection from
the year 1999 and it became a National Reference Laboratory (NRL) and thorough examination
of deposits was carried out with biochemical methods. The collection was passed on to
Dr. Renata Safrankové in 2014; she continues the examination of deposits using new methods
like MALDI-TOF MS, 16S rRNA sequence analysis, and whole genome sequencing
(WGS/NGS). The main activities of CNCTC are long-time preservation of cultures, their dep-
osition and distribution, setting and management of external quality assessment, bacteriological
diagnostics, freeze drying on demand, auditing, and research publication activities.
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POPULACNI STRUKTURA KOMPLEXU DRUHU TRICHOPHYTON
INTERDIGITALE / T. MENTAGROPHYTES

Michaela Svarcova'? Vit Hubka'2, Tomas Vétrovsky?

'Katedra genetiky a mikrobiologie, Ptirodovédecka fakulta, Univerzita Karlova v Praze,
Viniéna 5, 128 44 Praha 2, Ceska republika; svarcova.michaela92@gmail.com
2 Mikrobiologicky ustav Akademie Vé&d, Videniska 1083, 142 20 Praha 4 — K¢, Ceska republika

Trichophyton interdigitale je jednim z nejcastéjSich ptivodeti onemocnéni tinea pedis
(mykoza chodidla) a onychomykoézy (mykoéza nehtl nohou) u ¢loveéka. Naproti tomu blizky
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druh 7. mentagrophytes primarné zpusobuje povrchové mykozy u zvitat (napft. u kralikd, kocek,
psu), ale je také schopny zptisobovat zoonotické infekce u ¢loveka, coz se projevuje mj. jako
tinea corporis. Dle ptivodniho konceptu by mély byt tyto druhy rozliitelné na zakladé fenoty-
pickych ryst jako napiiklad makromorfologie kolonii, pfitomnost makrokonidii a spiralnich
hyf. Bohuzel je korelace mezi klinickym obrazem, fenotypem a genotypem podle recentnich
studii spiSe nejasna. Krome toho je také komplikovana i genotypizace a uréovani druhu v ramci
tohoto komplexu, protoze nyni jsou druhy tohoto komplexu rozliSovany pouze n¢kolika sub-
stitucemi v ITS regionu. Ziskali jsme 120 izolath identifikovanych jako 7. interdigitale /
T. mentagrophytes od pacientt s riznym klinickym obrazem. Korela¢ni analyza porovnavala
morfologické znaky nebo klinicky obraz s molekularni charakterizaci ze tiech lokusa — ITS,
B-tubulin a TEF (translation elongation factor 1-a). Korelace byla nalezena mezi genotypovou
linii 7. interdigitale a klinickym obrazem (tinea pedis nebo onychomykodza), vyssim vékem
pacienta a pomalej$im ristem kolonii pii 37 °C. Charakterizace ktizicich typt (dle MAT genti)
prozradila, Ze genotypova linie 7. interdigitale méla jen MAT-1-2-1 (HMG), ptficemz genoty-
pova linie 7. mentagrophytes obsahovala MAT-1-2-1 (HMG) nebo MAT-1-1-1 alpha-box gen.
Bohuzel zadny z pouZitych ptistupt nerozdéluje druhy T. interdigitale a T. mentagrophytes
spolehlivé. Nicméné vyse jsou uvedeny parametry, které vice koreluji s genotypem 7. interdi-
gitale. Nyni probiha studie, kde se zaméfujeme na vétsi pokryti informaci o genomu tohoto
komplexu. Metoda ddRadSeq napovi vice o rozlozeni struktury populaci mezi témito kmeny.

POPULATION STRUCTURE OF COMPLEX TRICHOPHYTON INTERDIGITALE /
T. MENTAGROPHYTES

Michaela Svarcova'2 Vit Hubka'2 Tomas Vétrovsky?

' Department of Genetics and Microbiology, Faculty of Science, Charles University,
Vini¢na 5, 128 44 Prague 2, Czech Republic; svarcova.michaela92@gmail.com
2 Institute of Microbiology of the Czech Academy of Sciences, Videtiska 1083,
142 20 Prague 4, Czech Republic

Trichophyton interdigitale is one of the most common agents of tinea pedis and ony-
chomycosis in humans. The closely related species 7. mentagrophytes is primarily the agent
of superficial infections in animals (e.g. rabbits, cats and dogs), but it also commonly causes
zoonotic infections in humans, especially tinea corporis. Based on the original concept, these
species should be distinguishable by characteristic phenotypic features, including macro-
morphology of colonies, and presence/absence of macroconidia and spiral hyphae. However,
recent studies have indicated that the correlation between the clinical picture and phenotype
and genotype of the pathogen is not so clear as expected. Due to this, the differentiation of
these taxa mostly relies on a few substitutions in the internal transcribed spacer region.

A total of 120 isolates identified as 7. interdigitale / T. mentagrophytes obtained from
Czech patients with various clinical manifestations of dermatophytosis were studied. A cor-
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relation analysis comparing morphological features or the clinical picture with molecular cha-
racterisation was performed using three loci, ITS, B-tubulin and translation elongation factor
1-a (TEF). Correlation was found between the genotypic lineage of T. interdigitale and factors
like clinical manifestation, namely tinea pedis or onychomycosis, higher age of patient and
slower growth at 37 °C. The mating-type genes were also characterised. The genotypic lineage
of T interdigitale consisted of MAT-1-2-1 (HMG) exclusively, whereas the genotypic lincage
of T. mentagrophytes consisted of either the HMG mating type or the alpha-box gene. The
results of several species delimitation approaches were compared. In conclusion, neither of
these methods could distinguish between the species 7. interdigitale and T. mentagrophytes
reliably. However, a few parameters listed above can be correlated more to 7. interdigitale.
The next step is to focus more on covering the genome of this species complex. The ddRadSeq
methos will tell us more about the population structure distribution of these strains.

VYUZITI ,,OoMICS* PRISTUPU PRI STUDIU HOUBOVEHO SPOLECENSTVA
KUROVCE IPs TYPOGRAPHUS 1. A 11.

Tereza Veselska!, Karel Svec!, Martin Kostovéik!, Tian Chen g
Barbora Kfizkova!, Vaclav Havli¢ek’, Miroslav Kolarik!

!'Laboratof genetiky a metabolismu hub, Mikrobiologicky ustav Akademie véd, v.v.i.,
Videiiska 1083, 142 00 Praha 4 — Kr&, Ceské republika; veselska.tereza@gmail.com,
karel.svec@biomed.cas.cz
2Helmholtzovo centrum pro vyzkum infekénich onemocnéni, Inhoffenstrasse 7,
38 124 Braunschweig, Némecko
3 Katedra botaniky, Piirodovédecka fakulta, Univerzita Karlova, Benatska 2,

128 01 Praha 2, Ceska Republika

Kirrovcei jsou extrémné diverzifikovana skupina hmyzu s globalnim socio-ekonomickym
dopadem, jelikoz mezi nimi nalezneme vyznamné sktidce lesnich porosti a stavebniho dieva.
Kurovci vyvinuli rozli¢né potravni strategie. Nalezneme mezi nimi druhy zivicimi se semeny
¢i lykem rostlin i druhy, které si v dievnatych ¢astech rostlin péstuji symbiotické vlaknité
houby, které jim slouzi jako vyhradni zdroj potravy. I 1ykozravi kiirovci byvaji asociovani
s houbami a dal§imi mikroorganismy. Tyto mikroorganismy slouzi brouktim jako ptidatny
zdroj zivin, pfedevsim pak dusiku, ktery je v rostlinnych pletivech ve velmi nizkych koncen-
tracich. Zaroven brouky pomoci antibiotik chrani proti patogennim mikroorganismim, uplat-
nuji se ve vytvareni feromont slouzicich brouktim v komunikaci, degraduji obranné toxické
latky produkované stromem a v neposledni fad€ umoznuji adaptacni odpovéd’ na zmeny pro-
stiedi. Asociované mikroorganismy jsou na oplatku brouky pfenaseny pod kuru nového
stromu, kam by se jinak jen obtizné §ifily, ¢imz se jim zpfistupni nové zdroje zivin. I pies
dlouhodobou snahu o pochopeni vztahti mezi mikroorganismy, kirovcem a rostlinou, stale
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mnohé otazky zistavaji nezodpovézeny. Nové metody patiici do tzv. ,,omics* (napi. genomika
a transkriptomika) umoznuji mnohem detailnéjsi studium struktury a funkce mikrobidlnich
spolecenstev. Prave tyto metody jsme pouzili pro studium mikrobialniho spolecenstva kirovce
Ips typographus, vyznamného Skidce evropskych smrkovych lest. Béhem jednoho roku
zvladne /. typographus ukoncit dva az tfi zivotni cykly v zavislosti na klimatickych podmin-
kach. Tradi¢nimi kultiva¢nimi metodami bylo jiz diive zji$téno, Ze je asociovany s vlaknitymi
houbami patiicimi do rodi Ophiostoma (ptedevsim pak O. bicolor), Endoconidiophora (E.
polonica), Pesotum, Grossmania a Rafaellea. Nicméné¢ detailnéjsi analyza mikroorganismt
spolecenstva chybi. 1. typographus nema zadné specialni struktury pro pienos asociovanych
hub. Ty jsou bud’ pienaseny na jeho povrchu nebo uvnitf stfeva. Nasim predpokladem bylo,
ze 1. typographus je vazany na bohatou sttevni mikrobialni komunitu, kterd vyznamné ovliv-
nuje jeho fitness béhem celého jeho vyvojového cyklu. Struktura stfevniho houbového spo-
lecenstva 1. typographus byla studovana v prub¢hu celého vyvojového cyklu kiirovee
(parentalni dospélci, larvy, kukly a mladi dospélci) béhem jarni a letni generace. Byly pouzity
tfi nezavislé metody: kultivace, sekvenovani stitevni mikrobioty pomoci DNA metabarcodingu
(ITS marker) a sekvenace metatranskriptomu ze stfeva ktirovce. Tyto metody byly doplnény
jeste o pfimé studium stievnich epitelti kiirovce pomoci TEM mikroskopie. VSechny tyto me-
tody ukazaly, ze stievni mykobiom I. typographus je dominovany kvasinkami (Saccharomy-
cetes), které tvori vice nez 80 % vsech pritomnych druhti. Mezi nejcastéjsi druhy patfily
Kuraishia molischiana, Nakazawaea ambrosiae, Wickerhamomyces bisporus a Ogataea ra-
menticola. Po kvasinkach byly pocetné vlaknité houby pattici do tiidy Sordariomycetes, ptede-
v§im pak jiz diive zminované Ophiostoma bicolor a Endoconidiophora polonica. Mikrobialni
spolecenstvo se vyznamné nemeénilo v pribéhu vyvojového cyklu 1. typographus, ale bylo
znaéné ovlivnéné sezénou. Stievni houbova spolecenstva méla v obou sezonach obdobné dru-
hové zastoupeni, vyznamné se ale liSily poméry dominantnich druhti. Nasi hypotézou bylo,
ze dominantni druhy kvasinek maji obdobnou funkci a jejich pomér je fizen aktualnimi pod-
minkami prostiedi. Z toho diavodu jsme pfistoupili na celogenomovou sekvenaci vybranych
izolati dominantnich kvasinek — K. molischiana, N. ambrosiae, W. bisporus a O. ramenticola.
Funkéni anotace genomi téchto druht vskutku odhalila obdobnou genovou vybavu téchto
druhti. Genomy téchto kvasinek obsahuji drahy potfebné k detoxitikaci a degradaci rostlinnych
pletiv. Tyto kvasinky zéroven dokazi syntetizovat vSechny esencialni aminokyseliny a vitamin
B6, coz ma zésadni vyznam pro vyzivu a fitness brouktl. Predpokladame, ze houbovy mikro-
biom /. typographus je slozen z hub, které maji v pozerku zastupitelnou roli a jejich dominance
je urcovana aktualnimi podminkami prostiedi.
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THE USE OF OMICS APPROACHES IN THE STUDY OF THE FUNGAL
COMMUNITY OF BARK BEETLES IPS TYPOGRAPHUS 1 AND 11

Tereza Veselska', Karel Svec!, Martin Kostov¢ik!, Tian Cheng?,
Barbora K¥izkova', Viclav Havli¢ek? Miroslav Kolafik'

Laboratory of Fungal Genetics and Metabolism, Institute of Microbiology
of the Czech Academy of Sciences, Videnska 1083, 142 20 Prague 4, Czech Republic;
veselska.tereza@gmail.com, karel.svec@biomed.cas.cz
2Helmholtz Centre for Infection Research, Inhoffenstrasse 7, 38124 Braunschweig,
Germany
3 Department of Botany, Faculty of Sciences, Charles University, Benatska 2,
128 01 Prague 2, Czech Republic

Bark beetles are an extremely diverse group of insects with a global socio-economic
impact, as they are important pests of forests and timber. Bark beetles have evolved different
feeding strategies. There are granivorous species, phloecophagous species and mycophagous
specialists called ambrosia beetles which cultivate symbiotic filamentous fungi in the woody
parts of plants. Fungal mycelium serves them as the sole food source. Even phloeophagous
bark beetles are associated with fungi and other microorganisms. These microorganisms serve
them as an additional source of nutrients, especially nitrogen, which is present in very low
concentrations in plant tissues. At the same time, they protect beetles against pathogenic mic-
roorganisms by the production of antibiotics, and are involved in the pheromone production
which beetles use for communication. They degrade defensive toxic metabolites of plants,
and last but not least, they provide beetles with an adaptive response to environmental changes.
The associated microorganisms can in turn be transported by the beetle at the end of their life
cycle under the bark of a new tree and thus be spread to a new habitat with fresh nutrient
sources. Despite long-standing efforts to understand the relationships between microorga-
nisms, bark beetles and plants, many questions remain unanswered. Current methods belonging
to the so-called “omics” (e.g. genomics and transcriptomics) allow us to study the structure
and functions of microbial communities on a much finer scale. We have used these methods
to study the microbial community of bark beetle Ips typographus, an important pest of Euro-
pean spruce forests. Within one year, /. typographus can complete two or three generations
depending on weather conditions. Cultivation methods revealed filamentous fungi belonging
to genera Ophiostoma (especially O. bicolor), Endoconidiophora (E. polonica), Pesotum,
Grossmania and Rafaellea as frequent associates of /. typographus. However, a more detailed
analysis of the entire microbial community is lacking. /. typographus has no specialised struc-
tures for the transmission of associated fungi. These are either transmitted on its body surface
or in its gut. Our hypothesis was that /. typographus is associated with a rich microbial gut
community significantly influencing its fitness throughout its life cycle. The structure of the
fungal microbiome of /. fypographus was studied throughout the bark beetle’s life cycle.
Parental adults, larvae, pupae and juveniles were studied in the spring and summer genera-
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tions. Three independent methods were used: cultivation, sequencing of the gut microbiota
by DNA metabarcoding (ITS markers), and sequencing of the metatranscriptome from the
bark beetle gut. These methods were complemented by a direct study of the beetle’s intestinal
epithelia by TEM microscopy. All these methods showed that the intestinal mycobiome of
1. typographus is dominated by yeasts (Saccharomycetes), which accounted for more than
80% of all species present. The most common species were Kuraishia molischiana, Nakaza-
waea ambrosiae, Wickerhamomyces bisporus and Ogataea ramenticola. The second most
common are filamentous fungi belonging to class Sordariomycetes, especially the previously
mentioned species Ophiostoma bicolor and Endonidiophora polonica. The microbial com-
munity did not change significantly throughout the life cycle of 1. typographus, but was
strongly influenced by the season. The intestinal fungal communities were similar in both
seasons in species identity; however, they significantly differed in the proportion of dominant
species. Our hypothesis was that the dominant yeast species have similar functions and their
ratio is driven by current environmental conditions. Therefore, we proceeded to whole-genome
sequencing of selected isolates of dominant yeasts K. molischiana, N. ambrosiae, W. bisporus
and O. ramenticola. Functional annotation of the genomes revealed a similar genetic potential
of these yeasts. The genomes contain pathways required for detoxification and degradation
of plant tissues. At the same time, these yeasts can synthesise all essential amino acids and
vitamin B6, which are essential for the nutrition and fitness of the beetle. We hypothesise that
the fungal microbiome of /. typographus is composed of fungi which have similar functions
and whose dominance is determined by environmental conditions.

CRYPTOSTROMA CORTICALE — PODCENOVANY NEOMYCET

Vladimir Zyka', Ondiej Koukol?, IvanaBoroviékova?
Daniel Zahradnik!, Veronika Strnadova!, DitaSetinova!, Karel Cerny!

'Vyzkumny tGstav Silva Taroucy pro krajinu a okrasné zahradnictvi, v. v. i., Prihonice,
Ceska republika; cerny@vukoz.cz
2 Katedra botaniky, P¥irodovédecka fakulta, Univerzita Karlova, Benatska 2,
128 00 Praha 2, Cesk4 republika

Velka ¢ast neomycettl (nepivodni druh houby zavleceny na uzemi Evropy po r. 1492)
byla na uzemi CR identifikovana az v poslednich desetiletich, pfi¢emz se prakticky stopro-
centné jedna o parazitické druhy. Vyznamna ¢ast z nich ptedstavuje druhy invazni, pficemz
cca 10-20 % z nich jsou druhy znaéné nebezpecné pro piirodni prostiedi. Obvykle se jedna
o organismy napadné se projevujici symptomy poskozeni hostitelt a jejich chifadnutim jiz
kratce po jejich kolonizaci. Jednim z n¢kolika druht, jejichZ ptitomnost naopak po dlouhou
dobu muze unikat pozornosti je Coniosporium corticale Ellis & Everhart 1889. Tento druh
byl popsan v Kanadé jako saprofyt na kiife porazenych kment javori (pravdépodobné A. sac-
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charum). V Evropé byl druh poprvé zjistén s jistotou v Londyné, kde byl identifikovan jako
puvodce sazné nemoci kiiry javort (4. pseudoplatanus) a popsan pod novou kombinaci Cryp-
tostroma corticale (Ellis & Everhart) Gregory & Waller 1951. Patogen zpisobil béhem né-
kolika let odumfeni desitek jedinct druhu a ptes zna¢né Usili se jej nepodafilo eradikovat
a v nasledujicich desetiletich se dale $itil v Anglii a Walesu, onemocnéni se vSak objevovalo
spise ve vlnach stfidanych delsimi fdzemi bez vyznamnych projevi poskozeni. Brzy se po-
tvrdilo, Ze organismus zije dlouhou dobu jako endofyt ve vnitinim xylému javori a k parazi-
tickému zptsobu zivota ptechazi vzdy po viné veder, sucha a stresu hostitele. Tato vlastnost
je typicka pro nékteré zastupce rodu Biscogniauxia (Xylariaceae: Sordariomycetes) kam byl
C. corticale nedavno rovnéz zafazen. Do pielomu tisicileti byl organismus znam z kontinen-
talni Evropy pouze z nékolika udaju z okoli Pafize a nebyl mu ptikladan prakticky zadny vy-
znam. Udajti o vyskytu a $kodlivosti viak po roce 2000 zde zagalo rychle piibyvat — dnes je
organismus udavan z 11 zemi véetné CR. Hlavnim hostitelem je A. pseudoplatanus, znam je
i na dalsich druzich, ty 1ze vSak povazovat dilem za pochybné, dilem snad za nepfili§ vy-
znamné. Bohuzel, zjisténé vyskyty se neomezuji jen na méstské vysadby, jak je v prvnich fa-
zich invazi mnohych neomyceti obvyklé, ale jsou bézn¢ udavany i napadené chiadnouci lesni
rozvoje choroby na stres, znecisténi prostredi a charakteristiky reliéfu a spekuluje se o vlivu
klimatické zmény na rozvoj epidemie. To zjevné znamena, Ze patogen predstavuje nejen riziko
pro méstské a okrasné vysadby, kde je jiz latentné kolonizovana cca 1/4 populace hostitele
a patogen se bézné vyskytuje, ale ze pravdépodobné ptedstavuje i zna¢né riziko pro lesni po-
rosty. V CR je patogen zndm prozatim v lesich jiznich, stfednich a severnich Cech, ale také
severni a jizni Moravy, asova naro¢nost vSak neumoznuje ziskat rychle dostate¢né mnozstvi
dat pro identifikaci ohrozenych oblasti a porosti. Recentni modelovani vhodnosti prostredi
pro C. corticale v CR viak jednoznaéné ukazuje, e znaéna &ast lesnich porostii v termofytiku
a teplejsich oblastech mezofytika je pro rozvoj C. corticale velmi vhodna — a mj. vS§echny
znamé vyskyty patogenu v CR jsou pravé v téchto oblastech koncentrovany. C. corticale bez-
pochyby patii mezi dalsi nebezpecné zdomacnélé invazni patogeny a predstavuje dalsi z vyzev
lesnické fytopatologie.

CRYPTOSTROMA CORTICALE — UNDERESTIMATED NEOMYCETE

Vladimir Zyka!, Ondiej Kouko 1, IvanaBorovié¢kova?
Daniel Zahradnik!, Veronika Strnadova!, DitaSetinova!, Karel Cerny!

!'Silva Tarouca Research Institute for Landscape and Ornamental Gardening, Prihonice,
Czech Republic; cerny@vukoz.cz
2Department of Botany, Faculty of Science, Charles University, Prague, Czech Republic

A large part of neomycetes (alien fungus or fungus-like species introduced to Europe
after 1492) have been identified in the Czech Republic in recent decades, and most of them
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are parasitic species. A significant part of them are invasive and about 10-20% pose an im-
portant risk to the environment. These species usually manifest themselves conspicuously by
symptoms of damage to the hosts and their withering shortly after colonisation. One species,
the presence of which may, on the contrary, escape attention for a long time, is Coniosporium
corticale Ellis & Everhart 1889. The aim of this contribution is to introduce this dangerous,
rapidly spreading species. It was described in Canada as a saprophyte on the bark of felled
maple trunks (probably 4. saccharum). In Europe, the species was first detected with certainty
in London, where it was identified as the causative agent of sooty bark disease of maple
(A. pseudoplatanus) and described under the new name Cryptostroma corticale (Ellis & Everhart)
Gregory & Waller 1951. The pathogen caused the death of dozens of individuals of the species
within a few years, and despite considerable efforts, it could not be eradicated and continued
to spread in England and Wales in the following decades. However, the disease appeared
rather in waves alternating with longer periods without significant manifestations of damage.
It was soon confirmed that the organism lives for a long time as an endophyte in the inner
xylem of maples and always switches to a parasitic way of life after a wave of heat, drought
and stress of the host. This feature is typical of some representatives of the genus Biscogni-
auxia (Xylariaceae: Sordariomycetes), into which also C. corticale was recently included).
Until the turn of the millennium, the organism was known from continental Europe only from
a few places in the vicinity of Paris and practically no importance was ascribed to it. However,
after the year 2000, data on its occurrence and harmfulness have increased rapidly and today
the organism is reported from 11 countries, including the Czech Republic. The main host is
A. pseudoplatanus, although the pathogen is also reported from other species, but these fin-
dings can be considered partly dubious, partly perhaps rather insignificant. Unfortunately, the
detected occurrences are not limited to urban plantings or the cultural landscape, as is usual
in the first stages of invasions by many neomycetes, but they are also commonly reported to
infect withering forests, and it is obvious that the pathogen can easily spread spontaneously.
The link between the development of the disease and stress, environmental pollution and relief
characteristics has also been confirmed, and there is speculation about the impact of climate
change on the development of the epidemic. This obviously means that the pathogen poses
not only a risk to urban and ornamental plantings, where about 1/4 of the host population is
already latently colonised and the pathogen is commonly found, but that it probably also poses
a significant risk to forest stands. In the Czech Republic, the pathogen is currently known to
occur in the forests of southern, central and northern Bohemia, but also in northern and sou-
thern Moravia. However, the investigation time required does not allow to quickly obtain
a sufficient amount of data to identify reliably endangered areas and stands. However, recent
modelling of the suitability of the environment for C. corticale in the Czech Republic clearly
shows that a significant part of forest stands in the Thermophyticum and warm areas of the
Mesophyticum is very suitable for the development of C. corticale Moreover, all known oc-
currences of the pathogen in the Czech Republic are concentrated in these areas. C. corticale
is undoubtedly another dangerous naturalised invasive pathogen, representing another chal-
lenge for forest pathology.
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Oncocladium flavum. Utvar piipominajici plodnice s piivésky, avsak viecka s askosporami nebyla
nikdy pozorovana, foto A. Kubatova (k ¢lanku na str. 33).

Pseudogymnoascus alpinus. Plodnice s viecky a askosporami, foto A. Kubatova (k ¢lanku na
str. 33).
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