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Advances in studies on biodiversity of cyanophages
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Abstract: Cyanophages are viruses that infect prokaryotic blue-green algae (cyanobacteria) and
widespread in different types of aquatic ecosystems. They can have a significant impact on regulation
of primary productivity rate, density and succession of cyanobacteria, genetic transfer between
microorganism, and global biogeochemical cycles, respectively. Thereby paying special attention to
biodiversity of cyanophages, discovering cyanophage genes involved in the infection, clarifying the
interaction between cyanophage and host, can also provide important information for developing
novel approaches to control of cyanobacterial blooms and understanding the role of viruses play in
complex water environments. This review focuses on recent advances in researches of the
cyanophage biodiversity, including the ecosystem diversity, species diversity and genetic diversity of

cyanophage.
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Table 1 Overview of cyanophage families®2°

Shape Order or family Nucleic acid particulars size Member Number
Caudovirales dsDNA (L), no envelope
<:>q:| Myoviridae Tail contractile T4 1312
<:>= Siphoviridae Tail long, noncontractile 1 3262
<:>=- Podoviridae Tail short T7 771
Unassigned
O Microviridae ssDNA (C), 27 nm, 12 knoblike capsomers 0X174 38
O Corticoviridae dsDNA (C), complex capsid, lipids, 63 nm PM2 3?
© Tectiviridae dsDNA (L), nner lipid vesicle, pseudo-tail, 60 nm  PRDI 19
O Leviviridae ssRNA (L), 23 nm, like poliovirus MS2 38
© Cystoviridae dsRNA (L), segmented, lipidic envelope, 70-80 nm  ¢6 3
— Inoviridae ssDNA (C), filaments or rods, (85-1 950)x7 nm fd 66
Q Plasmaviridae dsDNA (C), lipidic envelope, no capsid, 80 nm MVL2 5
Note: C: Circular; L: Linear.
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561 (71 La Scola
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Table 2 Eight freshwater cyanophages with completely sequenced genomes

. Genome Genome size  No. of GenBank
+ 0,

Name Family Host structure (bp) ORFs GHC% accession No.
PaV-LD Unassigned Planktothrix Linear 95299 142 41.5 HQ683709
MaMV-DC  Myoviridae ~ MHcrocystis Linear 169 223 170 460  KF356199

aeruginosa
Ma-LMMOI  Myoviridae  Microcystis Circularly 162 109 184 450  AB231700
permuted linear
S-CRMO1 Myoviridae  Synechococcus Circularly 178 563 294 39.7  HQ615693
permuted linear
Pf-WMP4 Podovirdae Phormidium Linear 40 938 41 51.8 DQ875742
Pf-WMP3 Podovirdae Phormidium Linear 43 249 41 46.5 EF537008
A-4L Podoviridae Anabaena variabilis Linear 41 750 38 43.4 KF356198
PP Podovirdae Plectonema and Linear 42 480 41 46.4 KF598865
Phormidium
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