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Phylogenetic analysis of lichen-associated bacteria: Comparison between locations
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Lichens, symbiotic life forms of fungi and algae, are the most prominent vegetation components in the cold and dry Antarctic
habitats. Recent studies pointed out that bacteria may be additional components of lichen symbioses. However, species
compositions of lichen-associated bacteria are still poorly understood. To elucidate lichen-forming association of fungi, algae
and bacteria, 18S/16S rRNA gene sequence clones were compared among the rock-dwelling lichens (it would be Umbilicaria
aprina morphologically) collected from ice-free areas near Syowa Station, East Antarctica during the 2010-2011 austral
summer. The eukaryotic 18S rRNA and bacterial 16S rRNA gene sequences were compared among the lichen specimens
sampled at different spatial scale orders of 10-100 m (between colonies of a same habitat), and 10 km (between different
regions). Among the specimens, the eukaryotic 18S rRNA gene sequences revealed that the fungal and algal components were
as affiliated with the rock tripe (or rock mushroom) Umbilicaria yunnana and the green alga Trebouxia asymmetrica,
respectively by BLASTN search. Lichen-associated bacterial 16S rRNA gene sequences were found to be more diverse and
variable than previously expected. Bacterial sequences showing >97% similarities were grouped in a “phylotype”. Phylotypes
affiliated with Alpha- and Gamma-proteobacteria often dominated the bacterial sequence assemblages. Phylotypes affiliated
with Armatimonadetes, the bacterial phylum newly established in July 2011, were also detected, suggesting that not a few
novel bacterial species may be found in further studies. Phylotypes related to nitrogen-fixing bacteria and thiotrophic
(sulphur-oxidizing chemolithoautotrophic) bacteria were detected as well, suggesting that living of lichens may partially be
supported by such bacteria-mediated biogeochemical processes.



