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Millisecond absorption change and its molecular origin of blue light sensor BLUF proteins
(*Graduate School of Science, Kyoto University) OShunrou Tokonami,! Morihiko Onose,'
Yusuke Nakasone,! Masahide Terazima!

Blue light sensor BLUF proteins, which contain a flavin molecule as a chromophore,
undergo spectral red shift changes upon photoexcitation due to changes in hydrogen-bonding
network around the flavin. Although previous works have suggested that this red-shifted state
is formed within a nanosecond upon photoexcitation, we newly found that there are additional
steps in milliseconds time scale for all BLUF proteins studied here. Interestingly, the amplitude
of the slowest phase is strongly dependent on the properties of the C-terminus of the BLUF
domain, which may indicate that the change is related to the signal transduction to the C-
terminal domain. Furthermore, we found that a Trp residue in the BLUF domain which locates
near the C-terminus is vital for the slowest phase. Based on these findings, we discuss the
intramolecular signal transduction mechanism of BLUF proteins.
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