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Advancesin the application of environmental microbesto control
microcystinsin freshwater lake
ZHAOMan LIBing MA Yan-Tian HE Shi-Yao MOU Xiao-Zhen WU Lan’

(School of Life Science, Key Laboratory of Poyang Lake Environmentand Resource Utilization, Ministry of Education,
Nanchang University, Nanchang, Jiangxi 330031, China)

Abstract: With the development of eutrophication in freshwater lakes in the past decades, harmful
cyanobacteria blooms (CyanoHABS) have become more frequent and with worse extends around the
world. Many of these CyanoHABSs produce cyanotoxins, often microcystins (MCs), and threaten
human health and the environments, MCs are chemically stable, however they can be effectively
degraded through microbial process, which has a great potential in applications for
environment-friendly water treatments and environmental protection. In this review, we summarized
the chemical structure, toxicity and degradation of microcystins, with the emphasis on microbial
decomposition processes of microcystins and their potential application in water treatment and
environmental protection.
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Variable, -amino acids

MCs analogs
R, R,
MC-LR Leu (L) Arg (R}
MC-RR Arg (R) Arg (R}
MC-YR Tyr(Y) Arg (R)
MC-L¥ Leu (L) Phe (F)
MC-LW Leu (L) Trp (W)
MC-LA Leu (L) Ala(A)
MC-LY Leu(l) Tyr (Y)

1 #ER QR (A MIREMN AL L-REBRIMERSRIMREW
Figurel Cyclic chemical structure of MCswith two variable L-amino acids at sitesR; (2) and R; (4)

(1) D-Ala D- (3) D-iso-MeAsp D- -p- (Masp) (5) Adda (6)D-iso-Glu D- (7) Mdha
N- ol
Note: (1) D-Ala: D-Alanine; (3) D-iso-MeAsp: D-erythro-B-methyl-aspartic acid; (5): Adda; (6) D-iso-Glu: D-Glutamic acid; (7) Mdha:
N-methyl-dehydroal anine™.
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