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Annotation

Relative proportion of Archaea and the composition of their community were studied in the bat guano
pile in Domica Cave. To study this, CARD-FISH and PCR-cloning-sequencing of 16S rRNA genes
were applied. Significant differences in the composition of archaeal communities between upper and
basal part of bat guano pile were determined, while relative proportion of Archaea was similar. The
dominance of Crenarchaeota in clone library was described and phylogenetic analysis revealed the
presence of both soil and subsurface - born Crenarchaeota in bat guano deposits.
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Abbreviations

SEM Scanning Electron Microscopy

CARD-FISH Catalyzed Reporter Deposition — Flourescence In Situ Hybridization
DAPI 4,6-diamidino-2-phenylindole

PCR Polymerase Chain Reaction

dNTP Deoxynucleotide Triphosphate

rRNA Ribosomal Ribonucleic Acid

OTU Operational Taxonomic Unit

ANOVA Analysis Of Variance

Abstract

Although the microbial biodiversity of terrestrial habitats is studied in a great scale, little is
known about microbial communities in caves and related habitats. Here we examined the
molecular diversity of Archaea in a bat guano pile in Cave Domica (Slovakia), temperate cave
ecosystem with significant bat colony (about 1,600 individuals). Guano pile was created
mainly by an activity of the Mediterranean horseshoe bat (Rhinolophus euryale) and provides a
source of organic carbon and other nutrients in the oligotrophic subsurface ecosystem. The
upper and the basal parts of guano surface were sampled where the latter one had higher pH
and higher admixture of limestone bedrock and increased colonization of invertebrates. The
relative proportion of Archaea determined using CARD-FISH in both parts ranged between
3.5 - 3.9 % (the basal and upper part, respectively). The archaeal community of the bat guano
pile was dominated by non-thermophilic Crenarchaeota (99 % of clones). Phylogenetic
analysis of 115 16S rDNA sequences revealed presence of Crenarchaeota previously isolated
from temperate surface soils (group 1.1b, 62 clones), deep subsurface acid waters (group 1.1a,
52 clones) and Euryarchaeota (1 clone). Four of the analyzed sequences were found to have
little similarity to those in public databases. The composition of both studied archaeal
communities differed, with respect to higher diversity of Archaea in the upper part of the bat
guano pile. Our study revealed for the first time that a high diversity archaeal population is
present in the bat guano deposit and consists of both soil and subsurface - born Crenarchaeota.

Abstrakt

Ackoliv je biodiversita mikroorganismi v terestrickych ekosystémech studovéana ve velké mife,
jenom malo je zndmo o mikrobidlnich spolecenstvech v jeskynich a pribuznych prostiedich.

AN

V této praci jsme pomoci molekuldrni analyzy studovali diversitu archei kupy netopytiho



gudna vjeskyni Domica (Slovensko), typické temperitni jeskyni svyznamnou kolonii
netopyrti (kolem 1 600 jedincti). Guanova kupa byla vytvofena aktivitou Vripence jizniho
(Rhinolophus euryale) a slouzi jako zdroj organického uhliku a Zivin v oligotrofnim
podpovrchovém ekosystému. Byly vzorkovany horni a bazdlni ¢asti povrchu guanové kupy,
pricemz druha z nich byla charakteristicka vy$sim pH a vétsi pfimési vapencového podlozi a
také zvysenou kolonizaci bezobratlymi Zivocichy. Relativni zastoupeni archei v obou mistech
uré¢ené metodou CARD-FISH se pohybovalo mezi 3.5 a2 3.9 % (bazélni a horni ¢&st, resp.).
Ve spoleenstvu archei kupy netopytiho guéna prevlédala netermofilni Crenarchaeota (99 %
klond). Fylogenetickd analyza 115 sekvenci genu 16S rRNA odhalila pfitomnost
Crenarchaeota, kterd byla dtive isolovéna z temperatnich povrchovych ptid (skupina 1.1b, 62
klont) a z hlubinnych podpovrchovych kyselych vod (skupina 1.1a, 52 klont), a piitomnost
Euryarchaeota (1 klon). Ctyfi analyzované klony vykazovaly velice nizkou piibuznost se
sekvencemi z vefejnych databazi. Struktura obou studovanych spolecenstev archem se lisila,
s ohledem na vyssi diversitu archei v horni ¢asti gudnové kupy. Nase studie poprvé odhalila, Ze
lozisko netopyiiho gudna skytd vysokou diversitu spole¢enstva archei, které je slozeno jak ze
zéstupct puvodné padnich, tak podpovrchovych Crenarchaeota.

Nasledujici pasidz o rozsahu 11 stran obsahuje utajované skuteénosti a je obsaZena pouze v
archivovaném origindle diserta¢ni priace ulozeném na Pfirodovédecké fakulté Jihoceské univerziy v
Ceskych Budéjovicich.
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