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Abstract

Abstract

Being major components of food webs, bacterioplankton play key roles in marine
ecosystems. Extracellular proteases are one of important symbols showing the
specific ecological function and physiological activity of planktonic
bacteria. Playing important roles in biogeochemical cycles and energy flow
in cold marine ecosystems, bacterioplankton have been observed in high
abundance in polar marine environments. For the unique geographic location,
and special climatic and environmental characteristics of the Arctic and the
Antarctic, a related question concerning bacteria living in the polar marine
environments is whether bacterioplankton community composition at both poles
are the same or different. At the same time, another question whether there
exist the same planktonic bacteria at the species level both in the Arctic
and Antarctic marine environments is also interesting to people, although
it has been accepted that bacteria genera are widely distributed.
Phylogenetic diversity of the marine bacterioplankton in the Northern Bering
Sea was investigated by a combination of 16S rRNA gene clone library and ARDRA
(Amplified ribosomal DNA restriction analysis). Sequences detected fell into
20 major lineages of the domain bacteria, including Proteobacteria (Alpha,
Beta, Gamma and Delta), Bacteroidetes, Actinobacteria, Firmicutes,
Acidobacteria, Planctomycetes, Verrucomicrobia, Fusobacteria, Chlamydiae,
Chloroflexi, Chlorobi, Spirochaetes and candidate divisions OP8, OP11, TM®6,
TM7 and WS3, in addition to chloroplasts of algae (or Cyanobacteria). At the
division level, higher bacterial diversity was observed in the bottom water
than that in surface water. Accounting for 25.9 and 26. 4% of the total clones
in clone library of the surface water and bottom water, respectively,
Actinobacteria dominated in the bacterioplankton community of the Northern
Bering Sea. Alphaproteobacteria was another dominant fraction (20.9%) in the
surface water. Percentages of Alphaproteobacteria and algae (or

Cyanobacteria) in clone library of the surface water were much higher than



Abstract

those in bottom water, consistent with the phenomena that phototrophic
microorganisms, including algae and phototrophic bacteria, usually
distribute in upper water layers in spring and summer. On the contrary, Beta—
and Deltaproteobacteria, and Firmicutes possessed a higher percentage in the
bottom water than them in surface water. Most cloned sequences within the
Deltaproteobacteria showed close relationshps to genera Desulfonema and
Desulforhopalus. Cloned sequences of the Northern Bering Sea showed 79. 9-100%
similarity to those described sequences. Among them, there were 18. 3 and 21. 5%
of sequences from the surface water and bottom water, respectively, had
similarity values lower than 97% to reported sequences. It indicates a
relatively abundant but unknown bacteria resource in the Northern Bering Sea.
Community fingerprint analysis by PCR-DGGE (denaturing gradient gel
electrophoresis) revealed that there was no apparent difference of
bacterioplankton community composition between sampling locations in
Kongsf jorden, an arctic fjord in Spitsbergen. However, a higher biodiversity
was observed in the bottom water of station Stn. 3 in the central part of the
fjord. By a combination of 16S rRNA gene clone library and ARDRA, sequences
detected fell into 9 putative divisions, including Proteobacteria (Alpha,
Beta, Gamma and Delta), Bacteroidetes, Actinobacteria, Verrucomicrobia,
Planctomycetes and unidentified bacteria, in addition to chloroplasts of
algae (or Cyanobacteria). Compared to the preponderance of clones
representing Gammaproteobacteria (36.5%) and Alphaproteobacteria (29.4%) in
the bottom water, Alphaproteobacteria (43.6%) and algae (27.7%) constituted
two dominant fractions in the surface water, showing a difference from the
Northern Bering Sea where the Actinobacteria dominated in the
bacterioplankton community. Cloned sequences showed 82. 1-100% similarity to
those described sequences. Among them, there were 29. 2 and 11. 8% of sequences
from the surface water and bottom water, respectively, had similarity values
lower than 97% to reported sequences, suggesting that the freshwater input
including the glacial meltwater provides a possibility to carry novel
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