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Abstract. Cyanophage is a kind of planktonic viruses with cyanobacteria as host in the environment. Because it can specifically lyt-
ic cyanobacteria cells, it has become an effective biological regulator of cyanobacteria population density and has been discussed as
a potential biological treatment scheme for cyanobacteria bloom. The interaction mechanism between cyanophage and cyanobacteria
can reduce the abundance of host cells, change the composition of plankton community, and promote the biogeochemical cycle of
key life elements such as carbon, nitrogen and phosphorus in water. This paper reviews cyanophage isolated in different water
bodies in recent 60 years, summarizes the infection mechanisms of cyanophage, and focuses on the adjustment of cyanophage in cy-
anobacteria population. The effects of cyanobacteria lysis by cyanophage on nutrient cycling and plankton community changes in a-
quatic ecosystem are analyzed, and the ecological effects of cyanophage on the regulation of cyanobacteria bloom are evaluated.
However, it should be pointed out that there are still great challenges in the practical environmental treatment application of cya-
nophage. For example, cyanophage is easy to coexist with cyanobacteria in water, and the change trend of cyanotoxins in water after
cyanophage infecting still needs to be further explored. This review will contribute to a more comprehensive understanding of cya-
nophage and evaluate the regulatory effect of cyanophage on cyanobacteria community structure and the process of material circula-
tion in water.
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Fig.1 Typical morphology characteristics of three types of cyanophage under transmission microscope
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Tab.1 Basic information on some reported cyanophage in existing studies

ZFx JIRTE 3 53 B b AN # JE A FHE E PN
AS-1M Anacystis nidulans | I LN 0 - 3L E4%: 90 nm  Sherman %131
Synechococcus cedrorum fasEh, £ K 22 nm
SM-2 Synechococcus T, € [ WUR = RE SkEBE AL . 50~55 nm Fox 4§ [32]
FEHKE : 130~ 140 nm
N-1 Nostoc muscorum JET R AN WU ERk LFFEAR: 55 0m  Adolph a3
2215, L E R : 110 nm
N-1L Nostoc muscorum KT R EUR - LA .70 nm Sallal 234
AR 130 nm
N-28 Nostoc muscorum G B - LFFEAR: 50 nm Sallal 25034
B 20 nm
P60 Synechococcus WH7803 [z ALl i RIR R - Chen %[35]
PaV-LD Planktothrix agardhii Kb, E — TRE Gao s3]
Ma-LBP Microcystis aeruginosa LR, RO SRR ER L EAA:10~52 nm Tucker £510)
Ma-LMMO1 Microcystis aeruginosa =M, HA WU Rk SLHEA%: 86 nm  Yoshida 25037
NIES-298 A . 90~209 nm
Syn5 Synechococcus TR it - K EAE: 60 nm Pope %1%
WHS8109 PRI : 25 nm

P{-WMP4 Phormidium foveolarum LI K2FAR AW, Bkt L EHAR 55 nm Liu %039
F1 Anabaena flos-aquae =, T E WU RE — Wu 2140




LR S R SSN R T A DR v S Y R NG R AL 379

ik 1
Z R SRR E G B Ml s B TEASHHIE 27 30k
S-CAM4 Synechococcus WHT803 i 4 J& IV f9 13- WU R LB E A2 60 nm Kuznetsov 24!
XKH A : 140 nm
MaMV-DC Microcystis aeruginosa VEL, R E WL 2R SLEBE 4% . 70 nm Ou 2[4
FACHB-524 TR R . 160 nm
Virus-like particles  Microcystis aeruginosa IR, YE KRR LR EAS: 84 nm Hargreaves %[43]
BC 84/1 SR 158 nm
Virus-like particles  Microcystis aeruginosa WEDURR Y, 92 5] i R S EHAE 52 nm Hargreaves %[43]
PCC 7820
AL Anabaena PCC 7120 - R AR - Gao (4]
MaCV-L Microcystis aeruginosa 1801 R, - PR : 47~53 nm P
Vb-AphaS- Aphanizomenon flos-aquae e i K EmsE AP EAE: 97 nm Suléius 2[4
CL131 AR 361 nm
S-EIV1 Synechococcus BRI K IR B 1 — SEEAE: 95 nm  Chénard 25147
PCCC-A2¢ LHEMIEEN R : 125 nm
vB_NpeS-2AV2 Nodularia spumigena W 25 )T K2R SLEEAE: 95 nim Coloma 2[4
AP KB : 795 nm
VB_NspS-  Nodularia spumigena e KRR S Ef: 120 nm  Sulius )
kac68v162-1 KAC68 JBEB KA . 800 nm
bMHI42 Microcystis aeruginosa R, P[] F )= e R S EAR Watkins %‘57501
BC84/1 100~ 120 nm
CrV-01T Cylindrospermopsis raciborskii  F-WIVA , far 22 K EJEiER — Martin 2051
SB64  Synechococcus WHS102 B, i GRFHE MM 16mm You )
PA-SRO1 Pseudanabaena PA-SRO1 FETTIKIEE, — S E A% 88~95 nm Zhang (53]
g
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FEFRC R 152 nm
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FACHB 1339 AR . 400 nm
5-B68 Synechococcus ity o KIRRER SRR Slom Huang 550
WH7803 FEMICE: 110 nm
S-H68 Synechococcus i, KRR S EAE : 66 nm Xue 2£[57]
K 107 nm
vB_MelS- Microcystis elabens TR A E KEWRER L E A 60 nm Lin %[58]
Me-ZS1 FACHB916 FERICE : 260 nm
PhiMa05 Microcystis SGO3 BEBe R K, Z= il SLIEA%. 100 nm Naknaen[>

KA 120 nm
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Fig.2 Lytic and lysogenic cycles of cyanophage proliferation'®’
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