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Tab. 1 Equation of degradation rate

Fig. 5 Degradation curve of MC-LR and MC-RR

MCs k tin R?
MC isomers Equation of degradation rate Degradation rate constant (/h) Half-life (h) Determination coefficient
MC-LR [MC-LR]=2.5¢7%3" 2.0 0.981
MC-RR [MC-RR]=2.1¢™*** 2.5 0.985
MCs
=800 bp ’
b b
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Fig. 6 PCR detection of mIrA gene in SW1, treatment ponds and
lake water of Lake Taihu
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#2 SW1MEIRE MCs FERRME A9 mirA 2 E B LR
Tab. 2 Similarities of mIrA gene between SW1 and reported MCs-degrading bacteria

MCs GenBank mIrA- . SWi
Bacterium Source  Degraded MCs  GenBank accession number S‘g“e‘;f:“w‘z}f’;\mv'lm Reference
Sphingomonas ACM-3692 LR, RR AF411068 93% [5, 13]
Sphingomonas Y2 Lgl{(z}){_idzaR AB114203 84% [15]
Sphingomonas MD-1 LR, RR, YR AB114202 92% [16]
Sphingopyxis LH21 LR, LA DQ112243 98% (7]
Sphingopyxis C-1 LR AB468058 99% [14]
Methylobacillus J10 LR, RR [17]
Stenotrophomonas EMS LR, RR GU224277 99% [18]
Sphingopyxis USTB-05 RR HM245411 96% [19]
Novosphingobium THN1 LR HQ664118 92% [20]
[14, 18]
pH 122, 23, ( SWI) ( )
pH , 6.9 MCs
8.8, SW1 MCs pH , Jones, et al.
, MCs (Bi-phasic degradation kinetics), (
R pH SW1 ) ,
MC-LR pH MC-LR
MC-RR, SW1  MCs ,
, pH MC-LR™ MCs
MCs ( ), , SW1
MCs SW1
[24, 25]
’ [26-28] MCs [17.18.20] ’
R MCs 5
[41 mirA MCs : MCs
MCs, SW1 ,
(29] MCs MCs,
MCs [30.31] MCs 371
( ), MCs
( ) )
[30, 38]
MCs s MCs 4
[32—34] PCR
mirA , MCs
MCs (2931, 33] SW1,  16S rDNA
mirA PCR , (Sphingopyxis sp.); SWI1
MCs 136) 9h 15h 1.8 pg/mL  MC-LR
SW1 MCs MC-RR, ,
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Tab. 3 Comparison of MCs degradation using literature reported MC-degrading bacteria and SW1

MC-LR MC-RR
Bacterium . . Pre-culture Experiment
Half-life Rate Average Initial Initial conc Half-life Rate Average Initial Initial conc & P diti References
(h) constant  rate [pg /ML conc. of bacteria (h) constant  rate [ug /mL conc. of bacteria _ Pretreatment conditions
(/h) (OD=1)/h]  (ug/mL) (/h) (OD=1)/h]  (pg/mL)

- ASM medi
ST'C"I\%?;“G‘;”;‘S 0.132 10 Ass=4.73 PY medium S zg‘féd‘“m [13]
Sphingomonas " 2.5x10° " 2.5x10° NB medium

Y2 i 20 cells/mL i 20 cells/mL 27C (13]
. inorganic
Sph'l'\’/%g[“lc’”as 13 0.66 13 1 Agso=0.3 0.7 125 13 1 ODgw=0.3  PY medium medium [16]
30°C
Sphingomonas . Sakurai medium .
B9 ! ol cell extract 27c 29, 39]
Sphingomonas 3.0x10* 3.0x10* . M9 medium
7CY a8 0.21 6 cells/mL ! 0.21 6 cells/mL LB medium 30C (40]
Sphingopyxis 6 ili
. A . teril lak
witflariensis 0.00125* 0.003 1.0x10 LB medium  Serilized lake 7]

LH21 cells/mL water 30°C

Methylobacillus N - M9 medium + .
J10 1.2 3.5 A 600~0.25 0.2 14 4.5 ODg0~0.25 crude MCs 30°C [17]
Sphlncg_c;pyms 0.66 1 Ago=0.5 PY medium PBS 25°C [14]
Stenotrophomonas _ ~ . M9 medium +
EMS 0.15 0.7 A 600~0.2 0.14 1.7 ODg00~0.2 LB medium crude MCs 30°C [18]
Sphingopyxis basic medium
USTB-05 42.3 Single colony 30C (19]
Novosphingobium _ liquid R2A

THN 0.077 1.38 Ag00=0.3 edium 28°C [20]
Sph'g&?{’yx's 2.0 035 0.4 18 Ag0=0.5 25 028 024 18 ODgi=0.5  PY medium PBS 28°C

Dk 2x10%cells/mL=10D ;

>

Note: * defined assuming initial bacterial biomass 2x 10%cells/mL=10D; ** defined as cell extract, the concentration of which was not mentioned in the literature
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CHARACTERISTICS OF MICROCYSTIN-DEGRADING BACTERIUM
ISOLATED FROM SEDIMENTATION PONDS FOR THE TREATMENT OF
CYANOBACTERIAL BLOOMS

ZHAO Shuang"?, CHEN Wei' , JIA Yun-Lu"? , ZHENG Ling-Ling',
ZUO Yan-Xia' and SONG Li-Rong'

(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China; 2. University of
Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Cyanobacterial blooms occur worldwide due to eutrophication and climate changes, and microcystins (MCs)
have been gainning increasing attention in recent years. A microcystin-degrading bacterium strain, named SW1, was isolated
from sedimentation ponds for treating cyanobacterial blooms located at north rim of Lake Taihu. Based on 16S rDNA gene
sequence phylogenetic analysis, SW1 was identified as Sphingopyxis sp. The optimal culture pH for SW1 was at 7, and it can
also survived at pH 10. SW1 degraded MC-LR and MC-RR efficiently, and the degradation reactions followed first-order
kinetics with reaction rate constants of 0.35/h and 0.28/h, respectively. The degradation ability of SW1 was significantly in-
fluenced by both temperature and pH. The degradation ability of SW1 was relatively high at 22°C—37°C, neutral pH and
slight alkaline conditions. However, the degradation was strongly inhibited at low temperature (< 15°C) and extreme alkaline
conditions. According to PCR analysis, mIrA homologous gene were found in both SW1 and samples from treatment ponds,
suggesting that biodegradations were the possible pathway for MCs eliminations in these treatment ponds. Under proper envi-
ronmental conditions, such as high water temperature and moderate pH, certain species of bacteria, SW1 for example, probably
play a key role in rapid degradation of MCs.

Key words: Treatment ponds; Microcystins; Biodegradation; Sphiongopyxis; mlIrA gene



