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Development of a gene-reporter assay system for evaluation of
CYP3A4 inducibility of chemical
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CYP3A4 is a major form of drug-metabolizing enzyme in human liver and intestine, and may mediate the
oxidative metabolism of more than 60% of therapeutic drugs. A number of structurally unrelated compounds are
associated with the induction. Thus, assessment to verify whether drugs induce CYP3A4 is necessary prior in their
clinical application. |

In the present study, cell lines, which stably express a reporter protein through the CYP3A4 gene transcriptional
activation, have been developed for the use of prediction of the CYP3A4 induction. DNA tandemly ligated with
CYP3A4 promoter-enhancer-luciferase was stably intergated into HepG2 cells together with neomycin-resistant
plasmid at a ratio of 5:1. Twelve clones showing distinct profiles on chemical-induced responses were isolated.
Among them, two clones, clone 3-1-10 and 3-1-20 were further evaluated their sensitivities, reproducibilities and
applicabilities to predict CYP3A4 induction in human. Optimal plating densities and highly reproducible response
were observed at the range of 1.65 X 10*-0.5 X 10° per cm?. Although the cell density affected the levels of the
activity, clear induction responses of more than ten chemicals were observed in both cell lines with nifedipine,
omeprazole and troglitazone. The induction responses were maintained for more than 6 months, due to the stable
introduction of CYP3A4 reporter plasmid DNA into cell chromosome. Surprisingly, the overexpression of hPXR
did not clearly enhance the reporter activity in our systems.

To assess the practical applicability, more than 20 pesticides were tested on their CYP3A4 gene activation.
Pesticides were classified into three groups from their induction responses. Higher responses of reporter activity
to pesticides were observed in clone 3-1-10 than in clone 3-1-20; dithiopyr, dymron, flutanil, isofenfos and
pyributacarb (24.5-, 16.8~, 18.4-, 21.8- and 17-fold increases) at 10 uM pesticides for 2 days-exposure. In
contrast, higher response was observed in clone 3-1-20 with isox-athion (11.9-fold increase). To further investigate
the pesticide-mediated activation of hPXR, an in vivo system have been established by use of the adenovirus.
Co-infection of Ad hPXR and Ad CYP3A4-362-7.7k to mice, result in the more than 30-fold enhancement of the
luciferase activity with permethrin, whereas no clear activation was observed with the pesticide on the control mice.

Collectively, our established gene reporter assay systems will offer advantages for chemical screening of human

CYP3A4 inducibility at the early stage of the drug development.
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