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Comparison of Marine Luminescence Bacteria and Genetically Modified Luminescence
E. coli. for Acute Toxicity of Heavy Metals
Sangmin Lee* - Heekyung Bae®

*Department of Environmental Engineering, Kongju National University

Environmental Risk Assessment Division, National Institute of Environmental Research

ABSTRACT : The responses of two luminescence-based biosensors were studied on various heavy metals in aqueous solutions. One was
recombinant E. coli (DB5o/pSB311), genetically modified luminescence-based bacteria, and the other was Vibrio fisheri used for the LumisTox
system. The recombinant E. coli was marked with the lux CDABE gene from multicopy plasmid, pACYCI184, originally isolated from
Photorhabdus Iuminescens. The DH5a/pSB311 had a characteristic of no organic substrate for its luminescence reaction. Among the tested
heavy metals, Zinc and cadmium were less toxic than copper and mercury. The recombinant E. coli was more sensitive to toxicity of
heavy metals than the LumisTox. The order of toxicity of the heavy metals to the recombinant E. coli was Hg2+>Cu2+>Zn2+>Cd2+. In
case of the LumisTox, the order of the toxicity of heavy metals was He”" > Cu* > Cd™ > Zn”". The genetically modified luminescence-based
biosensor offers a range of sensitive, rapid, and easy to use methods for assessing the potential toxicity of heavy metals in aqueous samples.
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Table 1. Bioluminescence assay of the E. coli DH5a, (pSB311

:lux operon)
Strains of E. coli OD(660 nm) Light Output(RLU)*
DH50 1.26 6.7 x 107
DH5a/pSB311 1.19 54 x 107

*RLU ( relative luminescence unit ) * background : 1.2 x 107
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Table 2. Comparison of toxicity of the construction E coli DH5o/pSB311 and LumisTox for several heavy metals
Heavy metals ECso(mg/L)
V. fish i . i
Luminescence fishery Recombinant . coli
bacteria LumisTo MicroTox!? Mi 16 DH50./pSB311 ot
umisTox icroTox icroTox DH5a/pSB311 (BW322/pCSSlOS)7 YH9-RC
Exposure
time 30 15 15 30 10 30
{minute)
Cu 7.0 0.72-2.46 27 3.1 47 10.5%1.9
cd” 20.0 - 59.3 220 0.5 1.1£0.3
He™" 0.4 0.06 0.1 0.6 02 0.2£0.1
" 13.80-
Zn’ 25.7
Id 55 50 2.62 6.3 0.8 1.3+0.3
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