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B ornsai HaBeneHO KOHIEMIIII0 HAYKOBOTO MIPOCKTY, KUK Hapasi peai3yeThes
CYMICHOIO H1I€pIaHIChKO-YKpPaiHChKO-aMEPUKAHCHKOIO JOCIIHOI Tpymno0. MeToro
MPOEKTY € AOCTIIKEHHSI BUOBOIO PI3HOMAHITTS MIKCOMILIETIB y IPYHTaxX AJSICKU B
YMOBax MITYYHO CTUMYJbOBAHOI 3MIHM KiiMaTy. JlochigKeHHs IPYHTOBOTO MeTare-
HOMY Y paMKaX MPOEKTY 3IIACHIOETHCS 3a JIOMOMOTOI0 TEXHOJIOTii 10HHOTO HAIMIBII-
poBinHukoBoro cekBenyBanHs JJHK.

Kiarwo4oBi cioBa: 0610pi3HOMaHITTS, MIKCOMIIIETH, CEKBEHYBaHHSI HOBOI'O IO-
KOJIIHHSI, 010J10T1sI TPYHTIB.

The article describes the concept of the scientiftgect, which is currently re-
alized by the join Netherlands-Ukrainian-Americasaarch group. The purpose of
the project is the study of the species diversitylgpxomycetes in Arctic soil in con-
ditions of simulated climatic changes. The studyased on the sequencing of the
siol metagenome using the lon-Torrent technique.
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Myxomycetes (Myxogastrea, the plasmodial slime mpéte macroscopic ter-
restrial protozoans, which can be simplisticallfirted as giant fructifying amoebas.
The life cycle of myxomycetes includes uninucleaoaboid and flagellate cells, the
giant multinuclear plasmodium and the fruiting bgdgorophore), where millions of
spores are formed.

Myxomycetes are found on a plant detritus in défeérterrestrial ecosystems.
They newer feed with plant tissues, but consuméebag¢ yeasts, microscopic algae
etc. On the trophic stage of the life cycle, myxaetgs require a plenty of these food
organisms, and the soil is the most suitable soofd¢eem. Myxomycete pseudopo-
dia can reach bacterial prey in the tiniest soileppwhere they are inaccessible to
other predators (Ekelund & Ronn, 1994). This ex@aheir importance in the soil
trophic chains, where myxomycetes occupy a unicusstipn of ‘micro-predators’,
regulating an abundance of soil bacteria, lowegifamd algae. The recent study of
soil meta-transcriptome has shown that myxomycatesthe largest component of
total protozoan bio-diversity of soil, comprisin§% of protozoan species (Urich et
al., 2008).

With all that, our knowledge about soil myxomycetesunexpectedly poor.
The main problem is that these organisms cannatidified at the amoeboid or
plasmodial stage. The taxonomy of myxomycetes sedan the structure of their
fruiting bodies, which are never formed in soil amdy be never formed at all in
some obligatory soil species (Fiore-Donno, 201()e Tulture-based methods may
help to stimulate a fructification, however, théyl strongly underestimate an abun-
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dance and diversity of the group, since (1) twdscef different mating types are
normally required to form a plasmodium and (2) mahyhe plasmodia that appear
in cultures fail to produce fruiting bodies, thueyenting their identification (Ste-
phensosn et al., 2011).

An alternative approach for obtaining data on thecges composition and dis-
tribution of myxomycetes is the analysis of soiltagenome using the next genera-
tion sequencing methods (NGS). This method allawddtect thousands of fungal
operational taxonomic units in soil specimen (Beéal., 2009, Geml et al., 2015,
Morgado et al., 2015, Semenova et al., 2015). Hewawnyxomycetes appear to be
totally absent in most of environmental samplingdsts (Stephenson et al., 2011).
The reason is that myxomycetes belong to the vielgimup of organisms, and their
ribosomal DNA sequences are extremely variableziea and structure (Fiore-Donno
et al., 2008). So called ‘eukaryotic universal grai usually do not match even con-
served regions of myxomycete genome. For instaheeprimer EukB has four mis-
matches with most members of the Physarales, tle w@er of myxomycetes (Ste-
phenson et al., 2011). In addition, myxomycetes $BNA is longer than average
and often contains numerous introns that can reptagp to 70% of the entire se-
guence (Fiore-Donno et al., 2008).

As any general study of the soil metagenome usmgeusal primers is not
suitable for studying diversity of myxomycetes, fpecial study is needed, based on
specific primers, that were developed for the graog have already shown their ef-
ficiency in phylogenetic studies of myxomyceteso(EtDonno et al., 2012, 2013,
Leontyev et al., 2015). In the combination with N@&shniques, specific primers
may show a hidden diversity of soil myxomycetes haelp to understand their role in
soil ecosystems.

Myxomycetes are rather abundant in polar and alpawsystems, being found
even in Antarctica. A large and diverse ecologgraup, known as nivicolous myx-
omycetes, seems to specialize in fructifying ondtige of melting snow (Poulain et
al., 2011). The global heating may strongly alter abundance and species composi-
tion of these myxomycetes, which may have a core@geffect on soil bacteria, al-
gae and microfungi, whose abundance is regulatechypyomycetes. However, the
response of arctic myxomycetes to climate warmergains unknown. It is generally
anticipated that richness of Myxomycetes will irage under the experimental warm-
Ing as a con-sequence of increased litter accumnlatross the warmed plots (Wah-
ren et al, 2005), as leaf litter may provide a tshio many myxomycete species.
However, this needs to be proven.

Our project aims to study the species diversitAdtic soil myxomycetes in
conditions of simulated climatic changes. The saihples, taken from both control
and experimentally warmed plots, situated in artiindra of Alaska (Geml et al.,
2015, Morgado et al., 2015, Semenova et al., 201i8)pe DNA metabarcoded with
lon-Torrent NGS using specific primers. We expectlisclose (1) taxonomic varia-
bility of myxomycetes in arctic soil and (2) chasge richness and composition of
taxonomical and ecological groups of myxomycetdsmg-term climate simulations.
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