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Figure 1. Sampling locations of different wetlands in

northeast China for this study. YLJK, NWH, HH, LHK,

XKH and ZL indicate wetlands of Yalujiangkou,

Nanwenghe, Honghe, Liaohekou, Xingkaihu and

Zhalong, respectively.
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Figure 2. Profiles of DNA extraction (A), PCR amplification (B), gel purification (C) and positive clone (D) of
223 gene of T4-type bacteriophages obtained from wetland sediments in Northeast China. MK and + represent
DNA marker and positive clone, respectively. YLJK, NWH, HH, LHK, XKH and ZL indicate wetland sediments of
Yalujiangkou, Nanwenghe, Honghe, Liaohekou, Xingkaihu and Zhalong, respectively.
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Figure 3. The proportion of clones obtained from

different wetland sediments having the highest range of
BLAST search identity with known g23 amino acid
sequences in GenBank. The different gray bars indicate
the range of the highest identity. YLJK, LHK, NWH,
ZL, XKH and HH indicate wetland sediments of

Yalujiangkou, Liaohekou, Nanwenghe, Zhalong,

Xingkaihu and Honghe, respectively.
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Figure 4. Neighbor-joining phylogenetic tree of g23 sequences obtained from wetland sediments of this study.

The black and gray circles at the internal nodes indicate the bootstrap support value with at least 90% and 50%
respectively. The scale bar represents a 10% amino acid sequence difference.
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B 5 FRLEHARMSEMBESRED T4 BUEEK g23 ZERRFHL S
Figure 5. Phylogenetic analysis of g23 amino acid sequences obtained from wetland sediments in this study with
those obtained from paddy field soils of northeast China and Japan (A), with those from marine waters and lake
waters (B), and with those from upland black soils (C).
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Figure 6. UniFrac analysis of T4-type bacteriophage community among wetland sediments, wetland water, marine

water, lake freshwater, Pearl river estuary sediment, paddy soil of Japanese, paddy soil of northeast China, paddy

floodwater of Japan, paddy floodwater and upland black soil of northeast China.
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T4-type bacteriophage genetic diversity in wetland sediments in
northeast China

Xiang Li"?, Yan Sun'?, Junjie Liu', Qin Yao', Guanghua Wang'"

"Key Laboratory of Mollisols Agroecology, Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences,
Harbin 150081, Heilongjiang Province, China
? University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: [Objective] To provide scientific data for studying the ecology of bacteriophage in natural environments,
the genetic diversity and distribution patterns of g23 of T4-type bacteriophage in wetland sediments were revealed.
[Methods] Degenerate primers MZIAlbis and MZIA6 were used to PCR amplification of g23 gene of T4-type
bacteriophages, and the PCR products were cloned and sequenced to reveal the diversity of g23 sequences in 6
different wetland sediment samples obtained from northeast China. In addition, the Unifrac analysis was used to
compare the T4-type bacteriophage community structures in wetland sediments with those in other environments.
[Results] In total, 262 different g23 clones of T4-type bacteriophage were obtained. Neighbor-joining phylogenetic
tree showed that the distribution of g23 genes in wetland sediments was similar to those in aquatic ecosystems such
as oceans and lakes and paddy ecosystems, but distinctly different from those in upland black soils. In addition, the
T4-type bacteriophage community as evaluated by g23 gene assembles was remarkably different among different
wetlands. [Conclusion] The composition of T4-type bacteriophage community was complex and diverse in wetland
ecosystem, and the novel g23 groups of T4-type bacteriophage existed in wetland sediments in northeast China.

Keywords: T4-type bacteriophage, g23 gene, wetland sediment, phylogenetic tree, Unifrac analysis
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