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Abstract

To aid in the interpretation of high-throughput screening (HTS) results derived from
luciferase-based assays, we used quantitative HTS, an approach that defines the
concentration−response behavior of each library sample, to profile the ATP-dependent
luciferase from Photinus pyralis against more than 70000 samples. We found that
approximately 3% of the library was active, containing only compounds with inhibitory
concentration−responses, of which 681 (0.9%) exhibited IC50 < 10 µM. Representative
compounds were shown to inhibit purified P. pyralis as well as several commercial
luciferase-based detection reagents but were found to be largely inactive against Renilla
reniformis luciferase. Light attenuation by the samples was also examined and found to be more
prominent in the blue-shifted bioluminescence produced by R. reniformis luciferase than in the
bioluminescence produced by P. pyralis luciferase. We describe the structure−activity
relationship of the luciferase inhibitors and discuss the use of this data in the interpretation of
HTS results and configuration of luciferase-based assays.  
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