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Setting the clock

Traditional clocks have always been
associated with a winding mecha-
nism. Sassone-Corsi and colleagues
now show that nothing has changed
— CLOCK, a key component in

the machinery that controls our
circadian rhythmicity, regulates

the winding of chromatin and the
circadian expression of proteins by
functioning as a histone acetyltrans-
ferase (HAT).

Based on studies in mouse liver
and hypothalamus, it has been sug-
gested that the transcription of up to
10% of mammalian genes might be
under circadian control. Circadian
control is effected by a molecular
machinery that consists of a network
of transcription- and regulation-
based feedback loops. The transcrip-
tion factor CLOCK heterodimerizes
with BMALI to modulate the expres-
sion of negative-feedback proteins
and a number of circadian-cycle-
associated (clock) genes. Recently

it was shown that the activation of
CLOCK-BMALI-controlled clock
genes is correlated with the circadian
cyclic modulation of histone acetyla-
tion levels.

Histone acetylation, a type of
chromatin remodelling, modulates
transcriptional activation by control-
ling the accessibility of gene loci and

the winding of DNA around histones.

HATS, the molecules that are respon-
sible for histone acetylation, can be
divided into families on the basis of
sequence similarity. But, until now,
there have been no direct mecha-
nistic links between any members
of a HAT family and the circadian
molecular machinery.

Doi et al. first found that CLOCK
and the MYST family of HATS share
homology within their acetyl-CoA-
binding domains and that CLOCK
has sequence similarity with a
member of the Src family of HATS.
Suspecting that CLOCK might be
involved in histone acetylation, they
carried out a HAT-activity assay
on immunoprecipitated CLOCK
and confirmed that it acetylates
histones. Using mutated CLOCK,
the researchers showed that the
acetyl-CoA-binding motif is crucial
for the HAT activity of CLOCK, but

CLOCK ... regulates the
winding of chromatin
and the circadian
expression of proteins by
functioning as a histone
acetyltransferase...’

b

not for its capacity to associate with
other transcriptional co-activators.
Furthermore, the heterodimerization
of CLOCK with BMALI significantly
increases the in vitro HAT activity of
CLOCK.

Next, Doi et al. ectopically
expressed wild-type and mutant
forms of CLOCK in mouse embry-
onic fibroblasts that have no cyclic
expression of clock genes. Following
serum shock, which triggers circa-
dian gene regulation, translation of
the clock genes Perl and Dbp was
monitored. The ectopic expression
of CLOCK restored the circadian
regulation of these genes, whereas the
expression of the mutants did not.

By showing that CLOCK is a
HAT, Sassone-Corsi and colleagues
have linked the histone-acetylation-
mediated transcriptional regulation
of circadian genes with the known
circadian molecular machinery. The
authors suggest that CLOCK might
be a good target for pharmaceutical
agents that are aimed at regulating
our circadian rhythms and sleeping
patterns. But until such drugs are
developed, we'll need to count on our
wind-up alarm clocks to get us up
in the morning. Next time you wind
your clock up, ask yourself — are
you setting the clock, or is CLOCK
acetylating you?

Asher Mullard
ORIGINAL RESEARCH PAPER Doi, M. et al.

Circadian regulator CLOCK is a histone
acetyltransferase. Cell 125, 497-508 (2006)

NATURE REVIEWS | MOLECULAR CELL BIOLOGY

VOLUME 7 | JUNE 2006 | 1



	Setting the clock
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.30000
    0.30000
    0.30000
    0.30000
  ]
  /PDFXOutputIntentProfile (OFCOM_PO_P1_F60)
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF004e00500047002000570045004200200050004400460020004a006f00620020004f007000740069006f006e0073002e0020003100350030006400700069002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003400200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 782.362]
>> setpagedevice


