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Figure 1. Double-layer plate of cyanophage and liquid enrichment of cyanophages in Daqing Wetland. A-D indicate
the cyanophage plaque from Liming Lake, Lindian paddy floodwater, Wanbao Lake and Zhalong Wetland water,
respectively. E-H indicates enrichment liquid of cultured cyanophage from Liming Lake, Lindian paddy floodwater,
Wanbao Lake and Zhalong Wetland water, respectively. CK indicates that control with Anabaena PCC7120 without
cyanophage.
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Figure 2. Profiles of PCR amplification(A), gel purification(B), positive clone(C) and enzyme digestion(D) of g20
and pol gene from cyanophage in Daqing Wetland. lane 1-4 indicate that g20 gene of Lake Liming, po/ gene of Lake
Wanbao, pol gene of Lindian paddy floodwater and po/ gene of Lake Liming, respectively.
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1. KRB H AT 1S FR 155 (A g 2070 po X EIBLASTLEL 3 45 R
Table 1. BLAST results of g20 and pol genes from cultivable cyanophages in Daqing Wetland

Clone names gr%?r%éha%fd Closest relative Accession No. Identity/%  Alignment Sources References

LLM-cg20-1 181 LAB g20 b26 C12 AGN88797 97 175/181 Freshwater ~ 200ng & Jacquet
LLM-cpol-1 181 PFW-Pol-18 AIC81827 85 154/181 Paddy  Wangetal 2014
LLMp-cpol-2 181 PFW-Pol-19 AIC81828 98 177/181 Paddy  Wangetal 2014
LDPcpol-1 178 UTK262-10 ACY35793 75 133/178 South Pacific  yang et al. 2010
LWB-cpol-1 181 PFW-Pol-18 AIC81827 84 152/181 Paddy o  Wangetal 2014
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HLDIEE T IR E RK IR A E R TR EW
AR PR Y, Wi PCRY HEWATE] T
g20)75), A RGN B AR IHIX g 20 K
HRIAJR FCluster 3Rt . ARSI F20104%
FHPCR- v B 0 77 748 H ASKE K AR Hh 3k 159 5%
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Figure 3. Neighbor-joining phylogenetic trees of g20 (A) and pol (B) from cultivable cyanophages in Daqing wetland
with those from marine, lake and paddy field. The number in parentheses denotes the accession number of amino acid
sequences in the NCBI website. Bootstrap values <50 are not shown. The scale bar represents the number of amino
acid substitutions per residue.
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Figure 3. Continued.
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psbAKER . RGEHAITHTRI], (2% IR s r L
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Isolation and phylogenetic analysis of related genes of cultivable
cyanophages in Daqing Wetland

. . . . . . . * .o . .
Wei Li, Ruirui Li, Ruiyong Jing , Haijun Zhang, Pengfei Hu, Liyan Wang
College of Life Science and Technology, Heilongjiang Bayi Agricultural University, Daqing 163319, Heilongjiang Province,
China

Abstract: [Objective] To provide scientific data for studying the ecology of cyanophages isolated from Daqing
wetland by analyzing their genetic diversity and phylogenetic positions. [Methods] Liquid enrichment culture and
double-layer plate methods were used to isolate cultivable cyanophages by using host cyanobacteria Anabaena
PCC7120, and the DNA of cultivable cyanophages was extracted. The biomarker genes of g20 encoding capsid
assembly protein and po/ encoding DNA polymerase in podoviruses were PCR amplified. The PCR products were
cloned and sequenced. The sequences were constructed with references sequences into the phylogenetic trees to
clarify the phylogenetic positions of cultivable cyanophage. [Results] One g20 sequence and four pol sequences were
obtained. Phylogenetic analysis showed that the g20 sequence belongs to the cultivable cyanophage group (Cluster 6).
Three pol sequences were closely related to cyanophage groups PG-Pol-I1 and PG-Pol-II that were observed in an
alkaline paddy floodwater in Da’an, Jilin province, China; another po/ sequence formed a unique clade. [Conclusion]
The g20 gene from cultivable cyanophages infecting Anabaena PCC7120 belongs to the Cluster 8, and the pol genes

are closely related to those of paddy floodwater in Da’an, China.

Keywords: Daqing Wetland, cultivable cyanophage, Anabaena, phylogenetic analysis
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