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Studies on genetic and ﬁhysiological change of a bloom-forming cyanobacterium
through interaction with its phages

Yoshida, Takashi
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The cyanobacterium Microcystis frequently forms massive blooms in global
freshwaters. Our previous genomic analyses on CRISPR arrays, which a marker for viral infection
history, suggest that Microcystis and phage have co-evolved based on a frequency-dependent
selection. The aim of this study is to understand co-evolutionary dynamics of Microcystis and phage
in natural settings. In this field study, a CRISPR-related genotype (CT19) occupied in a Microcystis

bloom and the CT19 consisted of the two major variants. These major CTs co-existed and oscillated
throughout the sampling periods. Meanwhile few variations, which is derived from the acquisition of
new spacers or the lack of spacers at the leader-end of the major variants, were observed. These
indicate that Microcystis and phage co-evolution not only creates new genetic variations but also
maintains their genetic diversity in a bloom. Further a growth experiment suggested that genetic
change basically lessened host fitness.
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Development of a real-time PCR assay for



the quantification of Ma-LMMO1-type
Microcystis cyanophages in a natural pond.
Kimura-Sakai, S., Sako, Y. and Yoshida, T.
(2015). Lett. Appl. Micrabiol. 60, 400-408.
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