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RESEARCH HIGHLIGHTS

Tolerance is not a virtue

Patients with underlying cellular
defects in the response to DNA
double-strand breaks (DSBs) often
exhibit genomic instability, increased
cancer predisposition and radiation
sensitivity. Jeggo, Lobrich and col-
leagues have sought to dissect how
DSB-induced checkpoint activation
and repair in cycling cells influence
these clinical characteristics.
Previously, it was shown that
a subset of ionizing radiation
(IR)-induced DSBs are repaired in
an ataxia-telangiectasia mutated
(ATM)- and artemis-dependent
subpathway of non-homologous
end-joining (NHEJ) in non-cycling
cells. Artemis-deficient cells exhibit

a DSB-repair defect, whereas cells
derived from a patient with ataxia-
telangiectasia (A-T; deficient for
ATM activity) show both DSB-repair

and cell-cycle checkpoint arrest
defects.

Using primary fibroblasts derived
from patients with A-T or RS-SCID
(severe combined immunodeficiency
with sensitivity to ionizing radiation;
deficient for artemis activity) and
Atm™" or artemis”~ mouse embryonic
fibroblasts, Jeggo, Lobrich and col-
leagues showed that a subset of DSBs
require repair by the ATM-artemis
arm of NHE]J in both G1- and
G2-phase cells exposed to X-rays.
However, RS-SCID cells showed a
delay in G2-M checkpoint deactiva-
tion compared with normal cells,
indicating that checkpoint activation
is maintained to provide time for
DSB repair. Approximately 15% of
IR-induced DSBs persisted consider-
ably longer than the time it takes for
the checkpoint to be deactivated in
artemis-deficient cells, indicating
that DNA damage is transmitted
to mitosis and the following G1
phase. Mitotic, irradiated A-T cells
had more chromosome breaks than
equivalent RS-SCID cells, which in
turn had more breaks than normal
cells, demonstrating the influence
of both the repair and checkpoint
defects on genomic instability.

Interestingly, both normal and
RS-SCID mitotic cells showed per-
sistent DSBs after deactivation of the
G2-M checkpoint, indicating that
the maintenance of ATM-dependent

G2-M checkpoint arrest does not
fully correlate with the completion
of DSB repair. Next, the authors
investigated the kinetics of mitotic
chromosome breakage and showed
that mitotic DSBs increased when
cells entered mitosis after G2-M
checkpoint deactivation compared
with checkpoint escape, as is the case
for checkpoint-defective A-T cells.
Importantly, they showed that both
RS-SCID and normal cells that have
undergone G2-M checkpoint arrest
have 10-20 DSBs in mitosis. This
provides direct evidence for a thresh-
old number of DSBs that are required
to activate the ATM-dependent
G2-M checkpoint. Furthermore,
exposure of cells to radiation doses
that result in less than 20 DSBs failed
to activate the G2-M checkpoint.
These data indicate that the
G2-M checkpoint is activated by
a threshold level of DNA damage,
potentially indicating the importance
of the G1-S checkpoint in preventing
the transmission of damaged DNA.
Genomic instability is a common
characteristic of cancer cells and
might, in part, be propagated by such
threshold tolerance to DNA damage.

Gemma Alderton, Associate Editor,
Nature Reviews Cancer

ORIGINAL RESEARCH PAPER Deckbar, D. et al.
Chromosome breakage after G2 checkpoint
release. J. Cell Biol. 12 Mar 2007 (doi:10.1083/
jcb.200612047)

NATURE REVIEWS | MOLECULAR CELL BIOLOGY

© 2007 Nature Publishing Group

VOLUME 8 [ APRIL 2007



	Tolerance is not a virtue
	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


