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ABSTRACT

ABSTRACT

The microbia diversity and their relationship to the environment in the deep
sea sediment from the Pacific were investigated by molecular ecology approaches.

An efficient, nonselective protocol was developed to extract the small-scale
DNA from sediments by SDS and lysozyme lysis. The total DNA was purified by
resin. The results indicated that it could remove the humic acid and other
inhibitors in sediment samples, and recover about 16 pg pure DNA with the size
of about 23 kb from 1 g deep sea sediment. The pure DNA obtained can be used
directly for molecular operation.

Microbial 16S rDNA clone libraries of deep sea sediments were constructed
and studied by PCR-RFLP (Restriction Fragment Length Polymorphism) and
phylogenetic analysis based on 16S rDNA sequences. The microbia diversity and
community structures in deep sea sediment collected from two different depth of
the west Pacific “warm pool” including WP0102(1~12 cm) and WP01-4(230 cm),
as well as the interaction between microbial community and environment, were
analyzed based on these studies.

In WP0102 sediments, members of the y-Proteobacteria and o
-Proteobacteria were found to be most abundant, and members of
[3-Proteobacteria were seldom detected. Within the & and e-Proteobacteria, most
sequences are related to the sulphur cycling in the marine sediment. The
distribution of the bacteria in each sediment which was related to the metabolism
of sulfur and methane was analyzed. The results indicated that the metabolism of
sulfur and methane played and important role in the substance and energy cycles
of thisarea.

Among the analyzed sequences, a- and [3-Proteobacteria were predominant in
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ABSTRACT

WP01-4(230 cm) sediment. 64.3% of phylotypes within a-Proteobacteria were
closely relative to Sphingomonas sp. which was recalcitrant towards organic
pollutants and ubiquitous in different geographical locations. The result indicated
that there were still abundant organic matter in the sediment of depth of 2 m
below the sea floor. The analysis also revealed that many clones belonging to
B-Proteobacteria were related to the metabolism of desulfurization and
denitration.

In conclusion, the distribution and amount analysis of these bacteriain different
depths of core sediment showed that there was an intact C N S cycle driven by
microbe in the western Pacific “warm pool” deep sea sediment.

Bacterial communities in deep sea sediments from severa sea area, including
the western Pacific “warm pool” the east Pacific “manganese nodule” and the
middle Pacific were compared by numerical analysis of denaturing gradient gel
electrophoresis(DGGE) profiles of 16S rDNA genes. The results revealed the
microbia diversity in the sediment from “warm pool” was most abundant. The
differences of bacteria communities were found to be existed not only in the
sediment from different sea areas but also in sediment with different depths from
the same sea area. It was deduced that these difference was related to the
geographical characteristic existed in different sea areas and the depths of ocean

and sediments.

Key Wor ds: the western Pacific “warm pool”; the total DNA; microbial diversity
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