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Analysis of Bacterial Diversity in Water from the Han River Water
Source Protection Area via a Pyrosequencing Assay
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ABSTRACT

Objectives: We investigated bacterial diversity in the Han River water resource protection area in order to
provide basic microbiological information on the drinking water safety of the Seoul metropolitan region.

Methods: Samples were collected in the spring and winter, but not during the rainy season. Pyrosequencing,
gene amplification, and extraction of nucleic acids were employed in this study.

Results: In total, 57 and 48 operational taxonomic units were respectively analyzed in samples collected during
spring and winter. Proteobacteria were predominant in all samples. The samples contained phylogenetically
diverse bacterial communities, with eleven major phyla and 36 genera. Cyanobacteria were predominant in the
spring samples, but not in the winter samples. The predominant species in the samples collected during both
seasons belonged to the genus Aquamicrobium and Bradyrhizobium. Moreover, no pathogenic bacteria were
detected in the samples.

Conclusion: Proteobacteria were predominant in the samples from the Han River water source protection area.
Cyanobacteria were more predominant in the spring samples than in the winter samples, but Aquamicrobium and
Bradyrhizobium were predominant in both sampling seasons.
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Fig. 1. Rarefaction curve for water from the Han river
water source protection area in March and
December, 2014
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Fig. 2. Bacterial diversity of water from the Han river
water source protection area in March and
December, 2014 at the phylum and class-level.
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Table 1. Rates of bacterial genera from the Han river
water source protection area in spring March
and December, 2014

Rate (%)
Genus i i
(i/llﬁrclﬁ) (D?:ngbrer) Total
Unknown 19.3 25.5 22.5
Acidovorax 1.2 0.7 1.0
Albidiferax 0.2 0.2 0.2
Aquabacterium 0.4 22 1.3
Aquamicrobium 32.1 11.1 21.0
Arthrobacter 0.9 1.5 1.2
Bacillus 0.1 0.1 0.1
Bradyrhizobium 6.2 26.5 17.0
Brevundimonas 1.6 3.1 2.4
Devosia 2.0 0.2 1.1
Ferribacterium 2.5 6.6 4.7
Flavobacterium 1.2 0.6 0.9
Frigoribacterium 1.6 0.0 0.7
Gemmatimonas 0.8 1.4 1.1
Herbaspirillum 0.2 0.1 0.1
Janthinobacterium 0.1 0.0 0.1
Lysobacter 0.2 0.1 0.1
Methylobacterium 0.2 0.0 0.1
Methylophilus 0.1 1.0 0.5
Methylotenera 0.1 7.4 4.0
Naxibacter 0.2 0.0 0.1
Nitrospira 0.1 1.8 1.0
Nordella 0.0 0.1 0.0
Opitutus 1.2 0.1 0.6
Pedobacter 0.0 0.1 0.0
Pelomonas 0.1 0.0 0.0
Polaromonas 0.2 04 0.3
Pseudolabrys 0.9 0.5 0.7
Pseudomonas 5.9 2.8 4.2
Ramlibacter 0.2 0.3 0.2
Rhodococcus 4.7 2.0 33
Sphingomonas 0.1 0.0 0.1
Spirochaeta 1.8 0.0 0.9
Stenotrophomonas 0.1 0.1 0.1
Thiobacillus 0.0 0.1 0.0
Undibacterium 1.1 0.1 0.5
Variovorax 12.6 3.6 7.8
Total 100.0 100.0 100.0
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