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Introduction
Snow is a significant ecological system of the Earth, and 
determination of variety of microorganisms in perennially cold 
surfaces and establishment of mechanisms that generate this variety 
is an important goal. In addition to the primary goal of documenting 
the variety of snow microflora, it is important to determine whether 
microbes found in snow are true inhabitants of the ecosystem or are 
fellow travelers that were deposited by winds or during snowfalls. The 
purpose of this work was to estimate bacterial diversity of the surface 
snow at various coastal locations of  East Antarctica.

Materials and Methods

Snow was melted and concentrated 10000X, 
using tangential flow filtration with 0.45 μM and 
100 kDa cut-off filters. Concentrated melted 
water volume was used for DNA extraction. 
Communal 16S rDNA was amplified, cloned and 
individual clones were sequenced. Phylogenetic
analysis of ~200 sequences was performed. In 
parallel, ~50 sequences obtained after 
amplification with degenerate primers specific for 
cyanobacterial 16S rRNA were also analyzed.

Literature
1. Amato P, Hennebelle R, Magand O, Sancelme M, Delort AM, Barbante C, 

Boutron C, Ferrari C (2007) Bacterial characterization of the snow cover at 
Spitzberg, Svalbard. FEMS Microbiol Ecol 59:255–264

2. Bhatia M, Sharp M, Foght J (2006) Distinct bacterial communities exist 
beneath a high arctic polythermal glacier. Appl Environ Microbiol 72:5838–
5845

3. Brinkmeyer R, Knittel K, Jürgens J, Weyland H, Amann R, Helmke E. 
Diversity and structure of bacterial communities in Arctic versus Antarctic 
pack ice.  Appl Environ Microbiol. 2003 Nov; 69(11):6610-9.

4. Sattler B, Puxbaum H, Psenner R 2001. Bacterial growth in supercooled
cloud droplets. Geophys Res Lett 28:239–242

5. Yongqin Liu . Tandong Yao . Nianzhi Jiao . Shichang Kang . Baiqin Xu . 
Yonghui Zeng . Sijun Huang . Xiaobo Liu  2009. Bacterial diversity in the 
snow over Tibetan Plateau Glaciers. Extremophiles. 2009 May;13(3):411-
23.

Acknowledgment

Results

 Microbial cultivation revealed the presence of Microbacterium sp., Bacillus sp., Roseococcus sp., Phyllobacterium myrsinacea, Rhodococcus sp., 
Pseudomonas sp., in Leningradskaya samples; and Bacillus licheniformis, Bacillus subtilis in Druznaya-4 and Molodeznaya samples.

Conclusions
• In this work we characterized bacterial diversity at three different locations of coastal East Antarctica. The most abundant were

representatives of Betaproteobacteria, Alphaproteobacteria, and Gammaproteobacteria. Most of the sequences were detected
numerous times, indicating that microbial communities of Antarctic coastal snow are relatively simple.

• Bacterial diversity was unexpectedly high at Leningradskaya, a station most distant from open water, and very low at
Molodeznaya.

• Analysis of 16S rRNA gene of cyanobacteria indicated that they are present in Antarctic snow, however their abundance is
much lower than the abundance of dominant microbial flora.

• Virtually no correspondence between results obtained with 16S rDNA analysis and microbial cultivation was observed
(Pseudomonas sp. at Leningradskaya being the only exception).

• Most of the known closest relatives of bacteria whose sequences were detected in Antarctic snow were earlier detected in
aquatic environments, soils and human associated environments. Only 4,5-8,5% of nearest homologs were previously found in
cold environments. The result seems to suggest that most Antarctic snow bacteria in areas sampled are deposited from the
atmosphere.

• In our present work with samples collected during the 55th Russian Antarctic expedition we use RT-PCR methods to determine
the variety of snow microbes by detecting rRNA rather than rDNA. We also perform comparative analysis of the 54th and 55th 
expeditions data to estimate the dynamics of Antarctic snow microflora.

Pristine snow was sampled during the
54th Russian Antarctic Expedition 
(season of 2008-2009) around three 
Russian Antarctic stations: Molodeznaya, 
Druznaya-4, and Leningradskaya.

•Molodeznaya - summer station
•Druznaya-4 – summer station
•Leningradskaya - closed station

Microbial cells abundance in concentrated samples was estimated by 
epifluorescence microscopy.

Aliquots of concentrated water samples were used for microbial culturing on 
two types of media – LB (rich medium) and R2A (poor medium). The plates 
were incubated at three different temperatures (4 0C, 18 0C, 37 0C) and partial 
rDNA sequences of microbial colonies grown were determined.

Snow Melted
water 10 l

The number of sequenced clones from libraries obtained from concentrated water samples from Druznaja and
Leningradskaya stations were sufficient for obtaining non-displaced estimates of true variety of bacterial communities in
these sites. Because of the very low variety of sequences obtained from the Molodeznaya site, true variety estimates are
not possible. 

1) Cyanobacterial sequences from genera
Phormidium, Anabaena, Pseudoanabaena, 2) 
chloroplast sequences Chlorella, Quercus, Zygnema, 
Attheya, Aulacoseira, and 3) eubacterial sequences
Luteolibacter, Roseibacillus, Opitutus, 
Achromobacter were detected using cyanobacterial
rDNA primer set.
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For each Antarctic DNA sequence, a set of 20 
highest-scoring homologues from known
environments was obtained and used to
determine ecological distribution of closest
relatives of bacteria detected in Antarctic snow. 
For all three stations the highest ratio of closest
relatives was previously found in aquatic, soil, 
and human associated environments. 
Unexpectedly, only a relatively low percentage of
closest relatives was previously found in cold
environments (4,5-8,5%). 
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Microbial cell abundance in concentrated melted snow samples was estimated by epifluorescence microscopy. The values 
obtained led to a range of ~8*104 to ~ 27*104 cells per ml of unconcentrated snow water, with higher values at Molodeznaya.

An estimation of bacterial diversity was 
performed for concentrated melted snow 
samples collected in three different coastal 
locations of Antarctica. For libraries of clones 
from Druznaya-4, Leningradskaya, and 
Molodeznaya stations communal rDNA, 96, 
114 and 40 partial 16S rRNA sequences
were obtained, respectively. All bacterial 
sequences detected could be grouped into 
seven classes: 
Alphaproteobacteria, Betaproteobacteria
(the most abundant in all three stations),
Deltaproteobacteria Gammaproteobacteria, 
Bacteroidetes, Actinobacteria, and 
Verrucomicrobiae.

Sequences belonging to, respectively, 18, 23, 
and 5 bacterial genera were detected. Some 
sequences were common for two or three 
stations (Ralstonia, Sphingomonas, 
Sphingobacterium, Janthinobacterium, 
Novosphingobium, Acinetobacter, 
Phaselicystis, Delftia, Aquabacterium, 
Rhodoferax), others were found only at one 
location.  
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