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Spatial Distribution of Toxic Microcystis Detected by PCR Amplification in Five Freshwater Lakes of Jiangsu
Province, China

LI Da-ming'%, YANG Zhen? YU Yang?, TANG Sheng—kai', ZHANG Tong—qing', ZHOU Gang', PAN Jian-lin'

(1.Freshwater Fisheries Research Institute of Jiangsu Province, Nanjing 210017, China; 2.State Key Laboratory of Lake Science and Envi—
ronment, Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract : Blooms of toxic Microcystis have became increasing common in eutrophic freshewater lakes of the world. The most prominent toxin
produced by Microcystis is the hepatotoxin microcystin( MC ), a cyclic heptapeptide which pose significant threat to human and animal
health. MC are synthesized by the enzyme complex microcystin synthetase, which includes a nonribosomal peptide synthetase and a polyke—
tide synthase, both encode by microcystin biosynthesis genes(mey ). Therefore, mcy genes are the most common gene markers used for detec—
tion of toxic Microcystis in natural environments by means of PCR amplification. In this study, water samples were collected from different
lake area of five large shallow freshwater lakes: Lake Tai, Lake Ge, Lake Gaobao—Shaobo, Lake Hongze and Lake Luoma in summer season of
2011. For all 32 water samples, the concentrations of Chlorophyll a( Chl-a) and nutrients were measured. Furthermore, trophic state index
(TSI) was calculated from Chl-a concentrations. Meanwhile single and multiplex PCR amplification were used to detect whether the pres—
ence of mey genes or not in water samples. TSI values demonstrated that Lake Tai and Lake Ge were in eutrophic and hypereutrophic state,
Lake Hongze and Lake Luoma were in mesotrophic and eutrophic state and Lake Gaobao—Shaobo was in oligotrophic state. The results from
PCR analysis showed that there were the presence of PCR products of partial meyA, meyD and meyG genes in water samples from Lake Tai,
Lake Ge and Lake Hongze, only mcyA PCR products were detected in Lake Luoma, but no any PCR products were found in Lake Gaobao-
Shaobo water samples. In conclusion, Lake Tai, Lake Ge, Lake Hongze and Lake Luoma are potentially contaminated by microcystin, howev—
er, no microcystin are present in the Lake Gaobao—Shaobo now.
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Figure 1 Sampling locations in five freshwater Lakes
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L2 L3 L5 il L6 KA J& F 8 F24k K L1 il 14 7K
WS T & EFKT . @ -EA A AR 2K a 28

AR B 0.85~1.86 g+ L7, 3k BE R 1.31 pg- L7,

% 1 PCR ¥ 185|4
Table 1 Primers for PCR amplification

14 519751 PCR 74 F/bp
meyAM F:5'- AAAATTAAAAGCCGTATCAAA -3’ 297
R:5'-AAAAGTGTTTTATTAGCGGCTCAT-3’
meyD!™ F:5'- GACGCTCAAATGATGAAAC -3’ 647
R:5'-GCAACCGATAAAAACTCCC -3
mey Gl F:5'= ACTCTCAAGTTATCCTCCCTC-3' 425

R:5'- AATCGCTAAAACGCCACC-3’




2218 A, A5 PCR § HOTAR VIR 5 KWK )™ BE R BE Y 25 (8] ) A1

20124 11 A

R 2 AREAKEEFRRIRE

Table 2 Nutrients concentration in water body of five freshwater lakes

SRR TN/mg- L TP/mg-L" TN/TP NO; /mg-L* NO; /mg-L." NH; /mg- 1! PO; /pg L
] T1 1.40 0.091 153 0.003 0.004 0.066 13.824
T2 1.76 0.044 40.1 0.64 0.008 0.06 12.855
T3 1.67 0.114 14.6 0.237 0.018 0.042 44232
T4 1.42 0.109 13 0.458 0.004 0.028 6.082
T5 126 0.091 13.8 0.28 0.006 0.023 11.973
T6 4.03 0.38 10.6 0.285 0.032 0.385 192.685
T7 372 0.367 10.1 0.228 0.247 0.107 115.172
T8 1.57 0.16 9.8 0.014 0.014 0.162 40.133
T Gl 6.00 0.50 12.1 0.98 0.35 0.088 250.85
G2 4.35 0.42 10.4 0.75 0.25 0.062 112.48
G3 5.14 0.55 9.3 0.95 0.37 0.052 238.33
G4 3.07 0.23 13.1 0.87 0.15 0.042 7177
G5 242 0.20 12.1 0.65 0.12 0.035 75.26
G6 2.50 0.17 14.6 0.85 0.24 0.072 58.18
TR H1 1.22 0.092 133 0.35 0.043 0.043 17.9
H2 1.67 0.185 9.0 0.94 0.163 0.329 87.32
H3 2.25 0.177 127 0.76 0.1 0.034 39.81
H4 1.37 0.105 13 0.51 0.061 0.02 22.57
H5 1.46 0.115 127 0.08 0.006 0.031 9.35
H6 1.38 0.128 10.8 0.77 0.003 0.018 45.61
4% Thil) L1 1.89 0.20 9.2 0.22 0.029 0.403 9.18
12 2.51 0.06 419 2.25 0.143 0.064 6.48
L3 3.56 0.12 29.0 1.29 0.058 0.058 52.41
L4 0.87 0.05 18.8 0.02 0.002 0.021 12.29
L5 2.09 0.05 38.4 0.48 0.016 0.022 7.62
L6 1.60 0.05 32.7 0.04 0.003 0.039 12.55
EE-AMAm B 1.42 0.141 10.1 0.184 0.0049 0.039 29.35
B2 1.10 0.115 9.5 0.055 0.0045 0.015 25.85
B3 223 0.197 113 0.466 0.0115 0.023 51.79
B4 1.43 0.079 182 0.01 0.0017 0.011 10.17
B5 1.15 0.040 28.5 0.079 0.0037 0.022 15.84
B6 2.19 0.074 29.5 0.179 0.0037 0.082 45.83
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Figure 2 Chl-a concentrations and trophic state index in five freshwater lakes
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Figure 3 The results of single and duplex PCR amplification of mcyA, meyD and mcyG gene regions
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