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Studies on color change of firefly bioluminescence using the Oxyluciferin
derivatives

Toshimitsu, Mochizuki
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We measured pH dependence of absorption spectrum of 5-5 dimethyl
oxyluciferin aqueous solution and found 2 absorption peaks related to neutral molecules and anions,
with pKa = 8 of neutral molecule. We also performed photo-luminescence excitation measurement and
found that both absorption peaks related to photo-luminescence at 636 nm of anions. We also
performed the similar measurements on 5-5 dimethyl oxyluciferin incorporated in American Firefly
Luciferase and the observed absorption showed much smaller pH dependence on pH and
photo-luminescence peaked at 592 nm, which is closer to the bioluminescence compared to the aqueous
solution. We established the path to study environment which Luciferase offers using absorption and
luminescence as probes.
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