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HZeERREL (F3) Molecular mechanism of clock regulation and signal transduction by
a heme sensor transcription factor, NPAS2
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FZERC R OBEE (Fn30)  WiALEOBE R U X AGIENCBI 59 5~ L% /X7 Th 5 NPAS2 DO
BEWZXTT B AN T DB A fRNT LT, & OFER NPAS2 OFREILMEFR IOV DNA AT,
CO N0 DNL~DFERIZ K o TRERFMICHBEINTZZ L. C0 BLONO & 7 LRI
X o E G FRBEORENRB SN, S50, BREZHWEZERICEY, Zhbicy s
FIVDLy TG EEICEE 72 PASA ~AFEA RA A VINOT I VRIS 2 FFE LT,

WFFERRRE OB (3530) : We analyzed the effects of gaseous small molecules on function of NPAS2,
a heme protein associated with mammalian circadian rhythms. The transcriptional activity and
DNA binding activity of NPAS2 were affected in a concentration-dependent-manner by CO or NO,
suggesting cross talk between circadian rthythm and CO-, NO-signaling system. The analysis of
mutants revealed that specific amino-acid residues in the PASA heme domain are essential to signal
transduction in the molecule.
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Effects of CO on the transcription activities of NPAS2
Cys 170 mutants in NTH3T3 Cells

WT CI170A CIT0M CI708

Relative luciferase activity

The negative charge of Cys170 might be essential for CO sensing.
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C170 might be responsible for structural change at the
heme domain to inhibit the DNA binding by CO.
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Effects of NAD(P)H on the DNA binding activity of NPAS2

(A) NPAS2 bHLH-PASA (1-240 a.a.) NADPH (mM)
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(B) truncated NPAS2 bHLH-PASA
B 0123 4 s

1-116 a.a. (4.3 m¥)

1-76 a.a. 3.9 mM) 1-61 a.a. 2.5 mM)

*NAD(P)H enhanced the DNA binding activity of NPAS2 in a dose-dependent manner.
*The N-terminal 61 amino acids of NPAS2 were good enough for the effects of NAD(P)H.
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