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I. Introduction

Marine bacteria play an important role in the ocean material flux. Recent
technical developments make it possible to clarify bacterial distribution and diversity
by culture-independent methods using 16S rDNA sequences. However, DNA pool
extracted from sea water would be consisted of cells in various physiological states;
living, dormant and dead cells.

Although it may possible to prepare the list of microbes present in that
environment, a specific bacterial population, which is functionally active in situ, could
not be determined, whereas, cellular rfRNA amount in a cell is correlated with
metabolic activity, shich represents cellular function. Therefore, the analysis of 16S
rRNA diversity can be used to reveal the active microbial community by the
sequencing of its clone library (Gentile et al, 2006). Comparison the result of
population structure using 16S rDNA and 16S rRNA libraries has demonstrated that
93.4% of the whole phylotypes was detected in RNA library; while only 31 phylotype
(70.5%) was achieved from DNA library.

The purpose of this study was to investigate for total and physiologically active
bacterial phylotype in the ocean. I analyzed bacterial community structure and
diversity from both 16S rDNA and rRNA at four stations by the terminal restriction
fragmental polymorphism (t-RFLP) methods.

II. Materials and Methods —

Samples were taken from four stations during
the KT-07-16 in July 2007 of R/V Tansei-maru

[ st. ﬂ/ﬁ\é{
35°00N ® e St. T5

(Fig.1). Bacterial samples in the seawater were )
8 P | 4 0

collected on 0.2um pore size Sterivex-GP filter units
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(5 L). The method from collected bacteria nucleic €
acids (DNA and RNA) extraction was based on as ’

described (Frias-Lopez et al, 2008). Extracted DNA ™" [:ISt S
and RNA was separately obtained by using

RNA/DNA mini kit (Qiagen). awa0n
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Total RNA was subjected to reverse Fig.1 Sampling station
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transcription with the universal primer, 1492R, to prepare cDNA. DNA and cDNA
were amplified with primers specific for the domain Bacteria (27F-1492R, Lane, 1991) .
Community structure based upon DNA and cDNA was constracted by using the
t-RFLP method.

III. Results and Discussions
Every t-RFLP profiles showed characteristic feature, especially, the £
t-RFLP profiles of 16S rRNA were also greatly different from those of £ m &
168 rDNA. Some OTUs appeared from both16S rDNA and 168 rRNA, e
whereas some OTUs appeared either 16S rDNA or 16S rRNA. In
addition, some OTUs were found throughout the water column, while,

certain OTUs were found in the specific depth. The number of 16S
rRNA OTUs was significantly higher than that of 16S rDNA (p<0.01).
The diversity index (Shannon-Weiner index and Simpson’s index)

showed comparable trend from that was exhibited upon OTU number
comparison. Namely, 16S rRNA were higher than those of the 16S
rDNA (p<0.01, p<0.01, respectively). Those results were agreed with
the findings that the number of phylotypes acquired from 16S rRNA
was exceeded to that from 16S rDNA. (Gentile et al, 2006; West et al.
2008).

Cluster analysis demonstrated based on the presence or

b

absence of t-RFLP profiles (Fig.3). The bacterial communities in the

surface (0-100 m) were different from the communities in the deep

layer (>200 m). In the deep layer, the bacterial communities on the

16S rDNA resulted in a clustering distinctively different from that
based on the 16S rRNA. This indicated that active bacterial . . .
Fig.2 Schematic representation of
communities in the surface were similar to total bacterial thet-RFLP peak patterns at St. T6
e M :16SrDNA, M :16S rRNA
communities.

Spearman rank correlation coefficients were

calculated to examine the relationships between OTU

20

richness and environmental parameters. The number of
the 16S rDNA OTUs in the surface is correlated with
both depth and bacterial abundance (respectively,
r=0.62, p<0.01; r=-0.72, p<0.01). However, the number
of the 16S rRNA OTUs did not show significant
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different constitution, whose boarder was shown to exist ) ) .
. . . . . Fig.3 Clusteranalysis of bacterioplankton
at 200 m in depth. Bacterial community, with high  communitiesatSt. T6

functional activity showed a similar community structure at the surface and the deep.



