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Abstract

In the present study the potential of a gene fusion between the arsB promoter from Synechocystis 6803 and the bacterial luxAB 
genes was evaluated to be used as a cyanobacterial bioreporter for monitoring the bioavailability of inorganic arsenic species. A 
whole-cell bioreporter strain, designated arsLux, was constructed based on this fusion. In concert with the specificity of the 
promoter presented earlier, luminescent signal could be detected upon exposure to arsenite, arsenate and antimonite, in a 
concentration-dependent manner, following an incubation period of 14 hours. The detection range of arsLux was 4 μM to 1 mM 
for As(III) and Sb(III), and 150 μM to 150 mM for As(V). However, arsLux activity was inhibited by Cu2+ and Zn2+ with a half 
maximal inhibitory concentration (IC50) of about 8 μM and 16 μM, respectively. The bioreporter performance was tested using 
water samples from a thermal spring and from the River Tisza, both of them supplemented with arsenite. In the first case the 
bioluminescent signal was comparable with the signal of the standard solution, whereas in the second case the signal was much
lower, presumably due to inhibitors present in the river water. Our data show the arsB promoter has the potential for whole cell 
bioreporter applications with some further improvements that are also discussed.
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1. Introduction

Ground waters worldwide contain soluble 
arsenic of either natural or anthropogenic origins at 
concentrations that present health risk (Ravenscroft 
et al., 2009). The most affected are the people from 
developing countries where the technologies for 
arsenic detection and decontamination are not readily 
available. Therefore, cost-effective and simple tools 
to identify high levels of arsenic in ground and 

drinking water are required. Bioreporter technology 
provides relatively inexpensive and quantitative 
methods for selective detection and monitoring of 
toxic chemicals. In the last two decades, bacterial 
resistance mechanisms against various metal and 
semimetal ions have been used to construct whole-
cell bioreporters (Harms, 2007; Magrisso et al., 
2008). These are genetically modified bacteria, 
which harbor molecular regulatory elements fused 
with reporter genes coding for easily detectable 


