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Abstract

Vertical sediments samples were collected in Jiulong River Estuary, located at
Southern Fujian Province. In order to explore the relationships between microbial
community and environments and get insight into microbes involved in methane
cycles, we combined the molecular ecology methods and geochemical data analyses
together. Especially, we extracted the total RNA of sediments, and constructed 16S
rcDNA libraries, to reveal the active microorganisms involved in methane cycles.

Profiles of CH; and SO, in pore-water with the increasing depth for the
sedimentary cores were detected. The results showed that methane concentration
changes dramatically at the base of the sulfate-reducing zone and sulfate
concentration gradients are in linear decrease. The geochemical profiles of pore-water
render indirect evidence for sulfate-reducing process and methane metabolism,
especially anaerobic oxidation of methane (AOM).

We extracted the total DNA and RNA of sediments, and constructed the archaeal
and bacterial 16S rDNA libraries and archaeal 16S rcDNA libraries. Then sequencing
and phylogenetic analysis were taken to find out the vertical distribution and diversity
of prokaryotes . The archaeal 16S rDNA gene analysis showed that archaea affiliating
within Marine Group I (MGI) were predominant in sediments. Significant variances
on the composition of the archaeal communities were observed in different depths.
Methanosarcinales, one kind of methanogens, were found in every layers and most
dominant in middle layer. The ANME group correlated with anaerobic oxidation of
methane (AOM)was also found in the archaeal 16S rcDNA libraries of middle layers,
that means methane production and AOM exist in Jiulong Estuary sediments. The
bacterial diversity was really abundant and 6 -proteobacteria was the predominant
group. Besides, many clones affiliated with sulfate reduction was detected in libraries,
that means the sulfate reduction was the dominant metabolism process. This research
also find the other proteobacteria groups, including y-, -, o- proteobacteria, which
were detected in every layers. The other dominant groups are Firmicutes, Planctmyc-

etes, Acidobacteria, Bacteriodetes and Chlorofexi. Significant variances on the

I
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composition of the bacterial communities were also observed in different depths and
most of them are uncultured organisms. The number of bacteria is about 10%-10° copies
per gram sediment and the number of archaea is about 10’-10° copies.

In addition, The investigation based on the mcrA gene indicated that there were
present three kinds of methanogens , Methanomicrobiales, Methanosarcinales and
Methanobacteriales and Methanomicrobiales was predominated along the sediment
core. But the ANME groups correlated with anaerobic oxidation of methane were
absent in the mcrA gene libraries.

Our data suggests that methane cycles and sulfate reduction are obvious in
Jiulong River Estuary sediments .We also find out the active microorganisms present
in these environments. These results can help to explain the process of carbon and
sulfur cycles involved in estuary areas. Furthermore, these results can also be used as

biological evidence in environmental evaluation of Jiulong River Estuary.

Key words: Jiulong River Estuary; microbial diversity; methane cycle
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Epsilon |
Chlamydias
Spirochetes
Gram-positive
bacteria
Cyanobacteria
Euryarchaeota
Crenarchaeota
Eukaryotes

Delta

]
@

E1-2 A ) =SB

Fig.1-2 The three-domain system in evolution

RI1-BFFE M AEDIRIE FRRE 2R

Tab.1-1 The nutrition styles and classification of marine microbes
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bR RIRW « WEEARE Halophiles

4118 Bacteria
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