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Abstract

Bioluminescent bacteria fusing the stress promoter and lux gene have
been developed as a toxicity biosensor. The light emitting bioluminescent
bacteria have been used to measure the toxicity of many different chemicals. In
this study, specially, DPD2540 (fabA::luxCDABE) was used to detect and
classify phenolic toxicity to the cells membrane fatty acids, and then the
relationship between phenolic toxicity and the distribution of various phenols in
the cell was determined, with a model and equations provided. In addition, to
show the possibility of detecting and classifying the toxicity of a chemical
mixture, which may be present in wastewater, various bioluminescent bacteria
having different stress promoters were used and their distinct response to the
sample mixture was measured. To extend the applicable area of these
bioluminescent bacteria to field, the portable biosensor using freeze-drying

methods was developed and confirmed successfully.
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*5F Eet=zn=/5F Phenotype
TV 1061 DGrDELux/RFMMB KanR, AmpR. Membrane-damage sensitive
DPD 2794 pRecALux/RFM443 KanR. AmpR. DNA-damage sensitive
DPD 2511 pKatGLux/RFM443 KanR, AmpR. Oxidative-damage sensitive
DPD 2540 pFabALux/RFM443 KanR., AmpR. Fatty acid-damage sensitive
pLITE201 pLacLux/RFM443 AmpR, General cellular toxicity sensitive

photobacteria Wild type General cellular toxicity sensitive
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Phenol® membraneg £441715 222 ¥8A glon” olegd &4
membrane fatty acid £48 B2 3= DPD2540(fabA::lux) ol °]&) &= 2
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L} membrane fatty acid £4] w2 DPD25402] &8tz ue] 24l (DDBR)2
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# 2. oJ2] 7} A phenol Foll i3 DPD25402] ®Hg7d vl

Phenolic [HA] c.c EC20
Pkat DDBRS LogKot
Compounds [%5) [mM] [mnv]4
n-cresol 10.28 99.9 1.84 Yes 2.38 1.95
p-cresol 10.26 99.9 1.84 Yes 2.00 1.74
m-cresol 10.09 99.9 046 Yes 0.44 1.96
Croup [
Phenol 92.99 99.9 7.5 Yes 6.00 0.46
(pKa> 7,
2-chlorophenol 8.56 97.3 0.77 Yes 1.50 2.15
DDER)
4 -chlorophenol 941 39.6 077 Yes 0.96 2.39
2,4 -dichlorophenol 7.39 83.6 0.25 Yes 0.19 3.06
4-nitrophenol 7.08 54.6 0.38 Yes 0.27 1.91
2,4,5-trichlorophenol 6.94 46.6 No No 0.03 3.72
Groupll
Pentachlorophenol 4.70 0.5 Mo No 0.16 47
(pKa< 7, .
2,4-dinitrophenol 4.09 0.12 No No 0.25 1.67
No BL response) o
2,6-dinitrophenal 3.97 0.09 No No 0.31 1.3

* Handhook o f physcal properties of organic chemistry, edited by CRC. 1997
® Concentraions showing the maximum sped fic bioluminescence response

< Dose dependert hioluminescent response

4 Concentrations in the media showing 20 % growth inhibitions.
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