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Application of Whole-cell Biosensor ADP1_pWHIlux for Acute Toxicity Detection

in Water Environment

TANG Hui' ,SONG Yi-zhi** , JIANG Bo’ ,CHEN Guang-yu>’ ,JIA Jian-li' ,ZHANG Xu>’ LI Guang-he*”’ *

(1. School of Chemical & Environmental Engineering, China University of Mining & Technology ( Beijing) , Beijing 100083, China; 2.
School of Environment, Tsinghua University, Beijing 100084 , China; 3. State Key Joint Laboratory of Environmental Simulation and
Pollution Control,Beijing 100084 , China)

Abstract: A whole-cell biosensor acinetobacter ADP1_pWHIlux was constructed by genetic engineering for detecting acute toxicity, so
as to overcome the harsh application conditions when detecting acute toxicity using natural luminescent bacteria or whole-cell biosensor
constructed by model microorganisms as the host cell,. Detection methods, detection sensitivity and detection range of acinetobacter
ADP1_pWHIux were studied. The results showed that the luminescence of ADP1_pWHIlux was inhibited by acute poison, poison dose
and inhibition of luminescence exhibit dose-response relationship. ADP1_pWHIux was respond to 4 mg+L ™" HgCl, within 5 min. The
detection limit for HgCl, was 0. 04 mg-L~ 2, Gt NPT

water quality were obvious. The detection range of Be’*, Ba’*, Cu’* were 0.025-250 mg-L™"', the detection range of Ni** was
0.002 5-250 mg-L"", the detection limit of Pb>*, BrO; , ClO; were 0.0025 mg-L™", the detection limit of CIO; was 0.025

mg-L™". The whole-cell biosensor ADP1_pWHIux detection method has been applied to evaluate acute toxicity in water environment of

'. The detectable effects for indicators of Be’* , Ba in standards for drinking

’

Qinghe river in Beijing, indicating the established method can be used to detect contaminated water samples.

Key words : Acinetobacter ; whole-cell biosensor; acute toxicity; bioluminescent bacteria; inhibition of luminescence
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Effects of different concentrations of HgCl, on luminous intensity of ADP1_pWHIlux
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Table 1

ADP1_pWHlux detection limits of several priority pollutants in water and the corresponding standards for drinking water quality

TiH Be?* Ba?* Cu®* i BrO; Clo; Clo5
KB/ mg - 17! 0. 025 0.025 0.025 0.0025 0.0025 0.0025 0.025 0.0025
KR/ mg - 1.7! 0. 002 0.7 1.0 0.02 0. 01 0.7 0.7
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