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Cave environment provides special ecosystems for evolution of lives distant from surface environments. We
investigated bacterial and archaeal communities of wall biofilm obtained from of a volcanic cave (Daesubee) in Jeju,
Republic of Korea. Bacterial and archaeal 16S rRNA genes were PCR-amplified and sequenced using
pyrosequencing technologies. Unique prokaryotic communities with low diversities were observed. The main
bacterial sequences (ca. 83% of total reads) were affiliated with Pseudonocardia mongoliensis of phylum
Actinobacteria and clustered with clones obtained from various caves. Reflection of light on the wall surface of cave
might be caused by formation of beads of water caused by hydrophobic filaments of actinobacterial colonies. Main
archaeal sequences (ca. 65.7% of total reads) were related with those of I.1a-Associated group of phylum
Thaumarchaeota. The sequences were related with that of Candidatus Nitrosotalea devanaterra which was known to
oxidize ammonia under acidic condition (ca. pH 5.0). Nutrients leached through volcanic soils contribute formation
of unique microbial communities of wall biofilm of cave Daesubee.
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Fig. 1. Light-reflecting cave biofilm on the wall in cave Daesubee.
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Fig. 2. Rarefaction analysis of the bacterial and archaeal 16S rRNA gene sequences. Rarefaction analysis of the bacterial (A) and archaeal (B)
16S rRNA gene sequences recovered from cave Daesubee. The rarefaction curve, plotting the number of observed phylotypes as a function of
the number of clones, was computed by PAST. The dotted lines represent 95% confidence intervals. Phylotypes were defined as groups of

sequences differing by 5% at the nucleotide sequence level.
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Fig. 3. Bacterial and archaeal composition of wall surface biofilm of cave. (A) Bacterial and (B) archaeal composition of wall surface biofilm of
cave Daesubee in phylum level based on PCR and sequencing 16S rRNA gene.
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Fig. 4. Phylogenetic tree show the relationship between bacteria (A) and reference sequences. Phylogenetic tree show the relationship between
archaea (B) and reference sequences. Neighbor-joining algorithm was used for construction of the phylogenetic tree based on 16S rRNA gene
sequences. Names with bold were from this study. One representative sequence was selected among a group of sequences with more than 97%
similarity. Parenthesis after the name of the representative sequence is the number of sequences of the group. Numbers at the nodes are bootstrap
values obtained from 1,000 replicates. Nucleotide sequence accession numbers are shown in parentheses. Scale bar indicates 50 inferred

nucleotide substitutions per 1,000 nucleotide.
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Fig. 4. continued.
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