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Isolation and characterization of cyanophages from the pond in
the west campus of University of Science and Technology of China
ZHOU Ke DU Kang ZHU Jie ZHOU Cong-Zhao LI Qiong’

School of Life Sciences, University of Science and Technology of China, Hefei, Anhui 230027, China

Abstract: [Background] Cyanophages, the viruses that specifically infect cyanobacteria, are abundant in
both marine and fresh waterbodies. They are involved in the regulation of the abundance and population
density of cyanobacteria, thus considered as potential agents to prevent and control cyanobacterial bloom.
However, previous studies mostly focus on marine cyanophages, rather than on those from freshwater.
[Objective] Isolation of as many as possible types of freshwater cyanophages for further studies of the 3-D
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structures, infection mechanism and co-evolution with the host cyanobacterium, in addition to potential
application on prediction and control of cyanobacterial blooms. [Methods] We collected water samples
from the surface rich of cyanobacterial blooms in a small pond named Yexihu on the west campus of the
University of Science and Technology of China, Hefei, China. In total 17 strains of cyanobacteria were
applied to the screening against the collected water samples using liquid culture medium and double-layer
plate. Cyanophages in the lysate were purified via NaCl-PEG precipitation followed by CsCl density
gradient centrifugation, and further applied to morphology check using transmission electron microscopy.
The titer of the lysate was determined by the serial dilution method. [Results] The water samples could
specifically infect a strain of Pseudanabaena termed Pan, which was isolated from the Lake Chaohu. The
lysate contains four types of cyanophages with different morphology, one type of Podovirus and three
types of Siphovirus. Notably, we found an atypical freshwater cyanophage with a prolate head for the first
time. [Conclusion] The water sample of Yexihu contains cyanophages that could specifically infect
cyanobacteria of the Lake Chaohu, indicating that the pond Yexihu and the Lake Chaohu share a similar
pattern of cyanobacteria and cyanophages. Thus, we can use Yexihu as a waterbody to mimic the related

Microbiol. China

molecular ecology studies and cyanobacterial bloom control in the Lake Chaohu.

Keywords: Cyanobacterial bloom, Cyanophage, Pseudanabaena Pan, Density gradient centrifugation
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Table 1 17 strains of cyanobacteria used in this study

J& i [E73 VA

Genus Species Strains Origin

Microcystis Microcystis FACHB1317 Lake Chaohu
aeruginosa

FACHBI1318 Lake Chaohu
FACHB1339 Lake Chaohu
FACHB1319 Lake Chaohu
FACHB1320 Lake Chaohu
FACHB1326 Lake Chaohu
FACHB1328 Lake Chaohu
FACHB1338 Lake Chaohu
Aphanizomenon  Aphanizomenon FACHB1249 Lake Chaohu
flosaquae

Nostoc Anabaena sp. PCC7120 Towa
FACHBI1241 Lake Chaohu
FACHB1091 Lake Donghu
FACHBI1194 Dianchi
Pseudanabaena Pam Lake Chaohu
mucicole
Pseudanabaena sp. Pan Lake Chaohu
Synechococcus  Synechococcus PCC7942 California
elongatus
Synechocystis Synechocystis sp.  PCC6803 California
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Figure 1 Infection assays

Control

| Pseudanabaena Pan
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JIA 900 pL (BT 100 pL AOMRARAKRE, P EEFAFR; B

TSR TR FE L. AR IR, RINARURI, Al

SEHA, IABISENT 0.22 wm i UE IS MR C: IEHCEHIIE. S 85 1025 SR A 5 TR A SUZ AR

Note: A: Screening by liquid culture medium. Each strain of cyanobacteria was put in three wells, the left one is control containing
900 pL cyanobacterial cells and 100 pL BG11 medium, whereas the other two wells in the right are a parallel experiment group
containing 900 pL cyanobacterial cells and 100 pL concentrated water sample. Names of the cyanobacteria are labeled; B: Secondary
screening in liquid medium. Left is the control without filtered lysate, right is the experiment group with the filtered lysate; C: Screening

by solid culture medium.
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Pam GAACACCAGTGGCGAAAGCGTCCTGCTGGATCTCAACTGACGCTGAAGTACGAAAGCTAG

Consensus>50 GAACACCAGTGGCGAAAGCGTCCTGCTGGATCTCAACTGACGCTGAAGTACGAAAGCTAG

Pan
Pam ATTA
Consensus>50 GGGAGCGAATGGGatta

B2 TBEEHIEERE Pan HEE

Figure 2 Identification of Pseudanabaena Pan

WA BT AIIRIES, AR LA IS Pan, 47K LM IS Pam. HLBIRK 10 pm; B: #IFAJEEE Pan 5 Pam 1) 16S rRNA
B V3-va W AR X P A X

Note: A: Microscopy images of Pseudanabaena Pan and Pam, scale bar=10 um; B: Sequence alignment of the V3—V4 variable region of
16S rRNA gene between Pseudanabaena Pan and Pseudanabaena Pam, both isolated from the Lake Chaohu.
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B3 RSB

Figure 3 Purification of cyanophages from the lysate

TE: A ZURIREY CsCLEEMIE R L B: WIEMIE DB RS
W SR PR I T A 260 nm AN, L1 A Sk AR T
Al W BEAA

Note: A: A visible band corresponding to cyanophages after the
density gradient centrifugation of CsCl; B: The peak profile of

the Density Gradient Fractionation System. Red arrows indicate
the cyanophages.

— 500 nm

El4 120 kV BETHEEEFRRE
Figure 4 Negative staining electron microscopy image of
the cyanophages in the lysate
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