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Cdc42 helps cancer cells make their exit
The Rho GTPase promotes metastasis by regulating the expression of g1 integrin.

o initiate a metastatic tumor in a
I new tissue, a cancer cell circulat-
ing in the blood must attach to the
endothelial cells lining the blood vessel,
squeeze between them, and then penetrate
the underlying basement membrane. Rey-
mond et al. reveal that the Rho GTPase
Cdc42 drives this process—known as
transendothelial migration—by promoting
the expression of 31 integrin (1).

Rho GTPases regulate cell migration
and invasion by controlling the dynamics
of cell adhesions and the actin cytoskele-
ton (2). Their expression is often altered
in tumors, and several Rho family mem-
bers have been implicated in metastasis,
though it’s unclear which steps of the pro-
cess they regulate (3). “We wanted to look
at how Rho GTPases affected cancer
cells’ interactions with the endothelium,”
explains Anne Ridley, from King’s Col-
lege London, “because we think that this
could be a rate-limiting step of metastasis
that could be targeted in cancer.”

In an siRNA screen of human Rho
GTPases, Ridley and colleagues, led by
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however, cancer cells failed to spread out
on the basement membrane, and Cdc42-
deficient cells showed reduced adhesion
to ECM-coated coverslips.

Cdc42 therefore promotes the attach-
ment of cancer cells to both endothelial cells
and the underlying basement membrane
during transendothelial migration. But how
does Cdc4?2 regulate cancer cell adhesion?

postdoc Nicolas Reymond,
found that the depletion of
several Rho family mem-
bers inhibited prostate can-
cer cells’ attachments to an
endothelial monolayer (1).
“We made movies of the
knockdown cells and no-
ticed that, although quite a

“Cancer cells
lacking Cdc42
just sat on
top of the
monolayer and
didn’t invade.”

Reymond et al. found that
the GTPase drives expres-
sion of 31 integrin, an adhe-
sion receptor known to be
involved in metastasis (5).
“The levels of B1 integrin
were reduced [in Cdc42-
deficient cells],” Ridley ex-
plains. “B1 integrin is im-

lot of the Rho GTPases af-
fected adhesion, it was only Cdc42 deple-
tion that dramatically impaired the subse-
quent intercalation between endothelial
cells,” Ridley recalls. “Cancer cells lacking
Cdc42 just sat on top of the monolayer and
didn’t invade into the endothelium.”
Invading cancer cells send out pro-
trusions that reach down between neigh-
boring endothelial cells to contact the
underlying basement membrane. The can-
cer cells then spread out on this extracellular
matrix (ECM) so that the endothelial cells
retract and allow the invaders to intercalate
between them (4). In the absence of Cdc42,

portant for adhesion to the
ECM and could be important for the initial
attachment to endothelial cells as well.”
Knocking down 1 integrin inhibited
cancer cell intercalation and transendothe-
lial migration, whereas overexpressing the
integrin in Cdc42-deficient cells restored
endothelial invasion. Cdc42 promoted (31
integrin expression by activating a transcrip-
tion factor called SRF. A constitutively
active form of the transcription factor was
also capable of restoring endothelial inter-
calation to cancer cells lacking Cdc42.
Reymond et al. then investigated how
Cdc4?2 affects cancer cells’ behavior in vivo,

Nicolas Reymond (top left), Anne Ridley (top
right), and colleagues (not pictured) reveal that
the small GTPase Cdc42 promotes the migration
of metastasizing cancer cells out of blood vessels
by inducing the expression of B1 integrin. In
the absence of Cdc42 or B1 integrin, cancer
cells show reduced adhesion to both endothelial
cells and their underlying basement membrane,
thereby blocking transendothelial migration. In
vitro, control cancer cells (green, bottom left)
intercalate between endothelial cells stained
for actin (red) and intercellular junctions (blue),
whereas Cdc42-deficient cancer cells (bottom
right) remain on top of the monolayer. In mice,
transient depletion of Cdc42 inhibits cancer
cells’ ability to colonize and form metastases in
the lung.

injecting both control and Cdc42-deficient
cancer cells into mouse tail veins. Within
minutes, both cell types accumulated in
the lung vasculature, but the control cells
spread out more on the vessel endothelium.
Over the next few hours, control cells per-
sisted in the lung, whereas the numbers of
Cdc42-deficient cells declined. “And six
weeks later, the control cells had generated
more metastases compared to the Cdc42-
knockdown cells,” Ridley says.
Importantly, Cdc42 was only knocked
down transiently in these experiments—
levels of the GTPase were back to normal
after three days—suggesting that block-
ing cancer cells’ initial interactions with
endothelia is sufficient to inhibit the sub-
sequent growth of tumor metastases. This
could represent a new therapeutic ap-
proach, though Ridley says that Cdc42
itself is unlikely to be a viable drug target.
“One possibility is to target 31 integrin.
Or you could target something down-
stream of Cdc42 that links it to SRF. Our
next goal is to find out which Cdc42 effec-
tors are involved in this pathway.”
1. Reymond, N., et al. 2012. J. Cell Biol. http://
dx.doi.org/10.1083/jcb.201205169.
2. Vega, EM., and AJ. Ridley. 2008. FEBS Lett.
582:2093-2101.
3. Hall, A. 2009. Cancer Metastasis Rev. 28:5-14.
4. Reymond, N., et al. 2012. Methods Mol. Biol.

827:123-142.
5. Wang, H., et al. 2004. J. Cell Biol. 164:935-941.

In Focus « THE JOURNAL OF CELL BIOLOGY

PHOTOS COURTESY OF NICOLAS REYMOND, UK ACADEMY OF MEDICAL

SCIENCES

G20z J8quieoaQ 0 uo 1senb Aq Jpd-iye6L aol/SEL9.G1/29G/v/66 1 /3pd-aomue/qol/Bio ssaidnyy/:dpy wouy papeojumoq

5687




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /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 /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 299
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /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
  /CropGrayImages true
  /GrayImageMinResolution 299
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /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
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


