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The tumour suppressor p53 protects 
cells from malignant transformation 
by inducing either cell-cycle arrest or 
apoptosis following DNA damage. 
However, how cells choose between 
these two pathways is not well 
understood. Now, two studies have 
identified a new post-translational 
modification in the DNA-binding 
domain of p53 that has an important 
role in determining cell fate during 
the p53-mediated DNA-damage 
response.

Both the groups of Gu and 
McMahon identified a previously 
unknown acetylation site at lysine 
120 (K120) in the DNA-binding 

domain of p53 by mass-spectromet-
ric analysis of acetylated forms of 
p53. The acetylation site is conserved 
in all known homologues of p53 and 
is a rare p53 mutation site in human 
cancers, which implies that this 
residue is important for p53 function. 
In addition, K120 acetylation was 
significantly increased in U2OS oste-
osarcoma cells after DNA damage.

Interestingly, none of the histone 
acetyltransferases that are known to 
target p53 were found to acetylate 
K120. Instead, TIP60, a member 
of the MYST family of acetyltrans-
ferases, was shown to bind and 
acetylate p53 both in vitro and in 
vivo. Moreover, depleting U2OS 
cells of TIP60 by RNA interference 
(RNAi) significantly reduced the lev-
els of K120-acetylated p53 following 
DNA damage, without affecting the 
DNA-damage-induced accumulation 
of p53. 

p21 and PUMA are transcriptional 
targets of p53 that mediate cell-cycle 
arrest and apoptosis, respectively. 
DNA-damage-induced expression of 
both genes was significantly impaired 
in TIP60-depleted cells. However, 
although cells that expressed the 
tumour-derived mutant p53 K120R 
(which cannot be acetylated by 
TIP60) were defective for PUMA 
transcription and induction of 
apoptosis, their ability to induce p21 
and cell-cycle arrest was equivalent 
to cells that expressed wild-type p53. 
TIP60-mediated acetylation of K120 
is therefore thought to be required 
for the p53-mediated apoptotic 

response, but not for the p53-induced 
cell-cycle arrest.

McMahon and colleagues found 
that, in addition to TIP60, the related 
MYST histone acetyltransferase MOF 
was able to acetylate p53 at K120, 
and that mutating K120 to arginine 
(K120R) abrogated MOF-mediated 
acetylation of p53. RNAi-mediated 
depletion of either MOF or TIP60 
in U2OS cells caused a reduction 
in the levels of K120-acetylated p53 
after DNA-damage by 28% or 52%, 
respectively. And, the simultaneous 
knockdown of MOF and TIP60 
decreased the level of K120 acetyla-
tion to that observed in cells before 
DNA damage.

Depletion of either MOF or TIP60 
partially blocked p53-mediated tran-
scription of the pro-apoptotic genes 
BAX and PUMA in the breast-cancer 
cell line MCF7 following treatment 
with ultraviolet light, but did not 
affect the p53-mediated induction of 
p21. Furthermore, K120-acetylated 
p53 was found to accumulate at the 
promoters of BAX and PUMA, but 
not of p21, in MCF7 cells upon DNA 
damage, perhaps providing a mecha-
nistic explanation for the defect in 
apoptosis, but not cell-cycle arrest, in 
the K120R tumour mutant. 

Rebecca Robey

ORIGINAL RESEARCH PAPERS Tang, Y. et al. 
Tip60-dependent acetylation of p53 modulates 
the decision between cell-cycle arrest and 
apoptosis. Mol. Cell 24, 827–839 (2006) | Sykes, S. 
M. et al. Acetylation of the p53 DNA-binding 
domain regulates apoptosis induction. Mol. Cell 
24, 841–851 (2006)
FURTHER READING Tyteca, S. et al. To die or not 
to die: a HAT trick. Mol. Cell 24, 807–808 (2006)

 p 5 3  

Solving a MYSTery

R E S E A R C H  H I G H L I G H T S

NATURE REVIEWS | MOLECULAR CELL BIOLOGY  VOLUME 8 | FEBRUARY 2007

© 2007 Nature Publishing Group 


	Solving a MYSTery
	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


