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Aquatic mosses of the genera Bryum and Leptobryum form unique tower-like structures called “moss pillars” in Antarctic 

lakes. These pillars consist of distinct redox-affected sections that have oxidative exteriors and reductive interiors. Our 

previous analyses based on fatty acid composition and 16S rRNA gene sequences showed that bacterial communities differed 

among the exterior, upper-interior, and lower-interior sections of the moss pillars and that more than 60% of the observed 16S 

rRNA phylotypes were novel taxa at the species, genera, or class levels {1}. In addition, 18S rRNA-based analysis revealed 

that a wide range of unique eukaryotic phylotypes related to algae, ciliates, fungi, nematodes, rotifers, and tardigrades were 

present in the pillars {2}. Thus, we proposed that a “moss pillar” is a habitat that supports communities of phylogenetically 

diverse organisms. Here, we report the phylogeny and biogeography of cultivated bacteria from moss pillar specimens 

obtained by the 54th Japanese Antarctic Research Expedition (JARE-54). Nearly 20 isolates were selected after culture on 

several growth media. Phylogenetic analysis based on rRNA gene sequences showed that the isolates belonged to the 

following four major phylogenetic groups: Alphaproteobacteria, Betaproteobacteria, Gammaproteobacteria, and 

Bacteroidetes. The sequences of several isolates showed <97% similarity with those of previously cultured strains, implying 

that the isolated bacteria were potentially novel species. The sequence of the Polaromonas isolate (Betaproteobacteria) was 

almost identical to those obtained from acid mine drainage, ground water, natural mineral water after bottling, and soil. 

Recently, Polaromonas species have been isolated from cold environments and their sequences have also been detected in 

gene libraries from alpine environments worldwide {3}. Our results suggest that their distribution range is wider than expected. 

Additionally, our Polaromonas isolate could pass through 0.2-μm pore-size “sterile” filters, suggesting that they can form 

ultra-micro-sized cells during their life cycle. If the formation of sub-0.2-μm cells is common among Polaromonas species, 

0.1-μm filters should be used for their isolation instead of 0.2-μm filters. As this is an ongoing study, we will report more 

phylogeographic data of other isolates in the presentation. 
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