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Figure 1 Principle of CALUX bioassay (color online).
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Figure 2 Comparison of plasmid construction based on reporter gene systems (color online).
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Table 1 Construction information of plasmids and cell lines in various reporter gene bioassays
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K H4L7.5¢2 20 MMTV 43 0.1 [19]
pG“(dé“)C” N HIL7.5¢3 20 MMTV 16 0.1 [20]
NER H1L7.5¢1 20 MMTV 6.9 0.1~1 [21]
pGudLuc6.1 IR HIL6.1¢c2 4 MMTV 12~50 1 [22]
(G2) N DRCALUX 4 MMTV 29 1 [23]
pGudLucl.1 NER HIL1.1¢c2 4 MMTV 70 1 [17]
(G1) AN HKY1.7 4 MMTV 200 10 [18]

pIND-DCDR7 INER DR-EcoScreen 7 Heat-shock 2.8 0.1 [24,25]

pCL-CR2 /NER, CBG2.8D 8 /NELCPY 1A1ZE A 14.9 0.1 [26]

a) MDLJE 54 H B (minimal detection limit)
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Development and application of luciferase reporter gene-based
bioassay system for dioxin determination
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Abstract: Bioassay systems have been widely applied in large-scale screening of dioxins. Among these systems, the

luciferase reporter gene-based bioassay system is designed based on aryl hydrocarbon receptor signaling pathway which

mediates a series of toxicological effects of dioxins. The advantages of this bioassay system include high sensitivity,

wide application and strong correlation with toxicological effects. Based on recent research on several newly developed

systems, the minimum detection limit of such analytical method can reach 0.1 pM. This system could be widely used in

agricultural, food, environmental, government administration and the third party inspection agency. Furthermore, a

broad application prospect of this bioassay system has been proposed recently in environmental health study and health

risk assessment. This review describes the development, application, standardized methods and mechanism of CALUX

assay, as well as the future perspective.

Keywords: dioxin, aromatic hydrocarbon receptor, bioassay, Ichemical-activated luciferase expression (CALUX)
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