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SUMMARY

(3 & 2 o B

I. Title

Diversity of phototrophs and hetetrotrophs involved in greenhouse

gas transformation in ocean water under seaice.

II. Purpose and Necessity of R&D

Research of ecosystems in polar oceans which constitute tow-thirds
of Earth will be helpful to understand the effect of polar oceans to the global
climate exchange. Researches of advanced countries have been focusing on the

change of ecosystems and climate changes in polar regions.

Ocean below sea ice is an interesting environments for
microorganisms with limited light and atmospheric gas exchange, which also
provides key nutrients for great primary production in the Antarctic Ocean

polynyas.

Therefore, studies on diversity and ecological role of
microorganisms of seaice and polynyas will be helpful to understanding cycle of

materials in Antarctic polynyas associated with climate exchange.

III. Contents and Extent of R&D

For the analysis of diversity and abundance of the microorganisms
involved in biogeochemistry of matter cycles, next generation sequencing

technology (NGS) was employed.

-DNA and mRNA were sequenced in oder to analysis of microbial
community and activity of physiological properties involved with biogeochemistry

of matter cycles.



—Change of bacterial community and physiological activity in polynya

was observed at peak and declining of the bloom and under the seaice.

-We isolated heterotrophic bacteria which are abundant at late phase
of phytoplankton bloom. And we attempted to examine their potential for their
carbon remineralization for better understanding of the biogeochemical carbon

cycle in the highly productive Antarctic Ocean.

IV. R&D Results

-Pyrosequencing data showed differences in bacterial community at

different phases of phytoplankton bloom.

—-At the initial phytoplankton bloom, Proteobacteria and Bacteroidetes
were abundant. Especially, bacterial community was dominated by Polaribacter
and AM402959 (ARCTIC96BD).

-We suggest that the difference of bacterial community was derived

from their biochemical potential to utilize different types of substrates.

-To isolate representative heterotrophs in the polynya at initial
phtoplnkton bloom, extinction-dilution method was used. Strains belonging to
following genera: Polaribacter, Bizionia, Leeuwenhoekiella, Pseudoalteromonas,

Pseudomonas, Sulfitobacter were obtained.

-Metagenomic analyses of bacterioplankton community were
performed to observe the relation between bacterioplankton community and the
phase of phytoplankton bloom. The most frequently recovered 16S rRNA gene
sequences were affiliated with the phylum Bacteriodetes and Proteobacteria

(especially Gammaproteobacteria) as result of pyrosequencing analysis.

—After assembling using raw reads, binning of scaffolds was
performed by differential coverage plotting method and tetranucleotide frequency
using coverage data obtained from peak and declining bloom. Finally, major 12

bins were selected from the metagenomes.

—-All bins were classified into Alphaproteobacteria, Bacteroidetes, and
Gammaproteobacteria. The number of metagenomic DNA and cDNA reads
mapping to scaffolds in each bin was quantified to indicate its abundance and

activity.

-Reads associated with a bin of Polaribacter (BT13) were



predominantly recruited in the peak bloom (upto 24% of total reads). Following
Polaribacter (BT13), Bin of Gammaproteobacterium Ant4D3 (GM1) was dominant
at peak of bloom (about 7 %). Between two microorganisms, preference of
substrates is different. Polaribacter prefered polysaccharide while

Gammaproteobacterium Ant4D3 prefered amino acid and DMSP.

V. Application Plans of R&D Results

Polynya is a very unique environment and known most biologically
productive regions in the world oceans. Also, the ecosystems of polar regions
has had a major impact on polynya. Therefore, analysis of microorganism
community will be helpful to understanding climate change. And This kind of
research project is typical in advanced countries. Therefor, this study will induce
the pride of scientist to internal researcher. finally, the microbial resources
obtained in this project will be heplful to bioindustries related to development of

biofuels
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