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Decontamination of Heavy Metals in Wastewater by Transgenic Synechococcus sp.

PCC 7002 with Mouse Metallothionein- | Gene
ZENG Wen-lu"?, ZHAO Fei-fei’ s CAO Zhao-gen’ » RU Bing-gen’

(1. Tianjin Key Laboratory of Environmental Remediation and Pollution Control, College of Environmental Science and Engineering, Nankai
University, Tianjin 300071, China; 2. State key Laboratory of Protein Engineering and Plant Genetic Engineering, College of Life Sciences,
Peking University, Beijing 100871, China)

Abstract: The growth characteristics and the decontamination of heavy metals in analogous heavy metals wastewater by transgenic Synechococcus
sp. PCC 7002 with mouse metallothionein- | gene were studied. The results show that transgenic Synechococcus sp. PCC 7002 not only has a
higher tolerance to heavy metals, but also has a higher growth rate than wild strain. The concentration of Cd®* , Pb** and Hg®* decreases with
the progress of cultivation, and its maximum decreasing extent occurs at 1 ~ 3 day. After three days of cultivation, the absorption of Cd** ,
Pb** and Hg* by transgenic Synechococcus sp. PCC 7002 is 10.75, 58.89 and 112.61 mg*g™" of dried cells respectively, which is 3.16,
2.18 and 100.45 times higher than wild cells. The mono-factor and overall model developed fit the experiment data well.
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Fig.1 Growth behavior of wild and transgenic Synechococcus in analogous wastewater containing Cd?*
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Fig.2  Growth behavior of wild and transgenic Synechococcus in analogous wastewater containing Hg? *
1.8
20 —v—y=0 (a) FPAZRBREE v y=0 (b) ¥ mMT-IZRIRE
—0— w=21.899mg/g 1.6 - —# w=123.208mg/g
18} —8— = 53.766mg/g —0— y=265.583mg/g
—0— v =90.239mg/g 14 | —o— y=521.185mg/g
1.6 |- 12l
1.4 1.0
2 2
q 12+ Q08|
1.0 |- 0.6 -
08 0.4 1
0.2 |-
0.6 -
0 (—
0.4 ! I L ! ! ! ! I I I 1 1
0 1 2 3 4 5 0 5 10 15 20 25 30
td t/d

3 FFAERIKEE mMT- 1 BIKEES Pp2 EFEPHEK

Fig.3  Growth behavior of wild and transgenic Synechococcus in analogous wastewater containing Ph**
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Fig.4 Decontaminating of Cd®* in analogous wastewater by wild and transgenic Synechococcus
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Fig.7 Decontaminating of Cd®* , Pb?>* and He* in analogous wastewater by transgenic Synechococcus
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