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BEHAVIOURAL ECOLOGY

Push on the marching crickets

Stephen J. Simpson and colleagues
have a gory story to tell (Proc. Nat!
Acad. Sci. USA doi:10.1073/pnas.
0508915103; 2006). They
investigated the factors that
contribute to the mass
movements of flightless Mormon
crickets (Anabrus simplex), which
inhabit western North America.
Under certain conditions, these
insects form into marching bands
millions strong and several
kilometres in length, and can walk
up to 2 kilometres a day.

From their studies, Simpson et al.
conclude that group movement is
driven not only by ‘pull’ fromin
front, in the form of the search for
specific nutrients (protein and
salt), but by ‘push’ from behind —
cannibalism. The crickets are
themselves “walking packages of
protein and salt”. So unless an
individual is in the forefront of the
band as it rolls into new territory, its
only recourse to satisfy its dietary
needs may well be to make a meal
of a fellow traveller. As this picture

taste for their own. It was taken
near Reno, Nevada, and shows
one unfortunate individual, killed
by a car, being consumed by
another cricket (a phenomenon
that sometimes occurs on a
mass scale).

To identify which nutritional
components might drive mass
movement, Simpson and
colleagues conducted feeding-
preference tests for nutrients
placed in the path of a marching
band. The results showed, for
example, that marching crickets
have a decided requirement for
protein over carbohydrate, and for
salt solution over water (to the
extent that the insects fought for
the preferred salt concentration).

Other experiments demonstrated
that crickets that had had their fill
of protein and salt were much less
likely to be cannibalistic. And other
experiments again, using crickets
with compromised movement,
showed that the crickets safest
from cannibal attacks were those

themselves with their hind legs.
But inactivity or reduced mobility
meant that the cricket concerned
was literally dead meat.
Cannibalism presumably sets a
high cost on group life, so why do
the bands of mormon crickets
stick together? Simpson et al.
answer this question by pointing
to previous work involving the use
of radiotelemetry which showed

migratory group is the high
likelihood of being killed by a
predator. Better, then, to opt for
the protection conferred by being
one of a crowd, even at the risk of
being consumed by one of your
own — or, as the authors put it,
being a member of a cricket
migratory band “is a compromise
that makes the best of a seemingly
very bad situation”.

shows, Mormon crickets have a
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that were able to defend

A break in the chain?

Keith Burridge

How chains of proteins link transmembrane cell-cell adhesion molecules
to the cell's inner scaffold was standard textbook material. But recent
research challenges the accepted model, opening a new chapter in the field.

Many of the adhesion molecules that enable
cells to stick together are anchored to part of
the cell’s internal scaffold — the actin cyto-
skeleton. This association is usually indirect
and serves to transmit tension to sites of adhe-
sion, to cluster adhesion molecules and to
provide a framework for the assembly of com-
plexes of signalling proteins. How the adhe-
sion molecules connect to the cytoskeleton has
often been difficult to define, but one of the
most widely accepted chains of attachment is
that of the cadherin adhesion proteins to actin
filaments through the 3-catenin and «-catenin
proteins, with a-catenin providing the link to
actin (Fig. 1). (Indeed, ‘catenin’ derives from
the Latin for chain.) Two Cell papers from the
groups of W. James Nelson and William Weis"*
challenge the validity of this linkage, and
particularly the role of a-catenin.

Cadherins mediate cell-cell adhesion in
many cell types. Much of what is known about
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these proteins derives from work on E-cad-
herin, the type found in the epithelial cells that
line ducts and cavities in the body. E-cadherin
is concentrated within cell-cell contacts
known as adherens junctions, and the extra-
cellular domains of the protein hold adjacent
cells together. Adherens junctions associate
with a circumferential belt of actin filaments
around the cell, and together these structures
determine the shape of epithelial cells and
maintain epithelial integrity. During tissue
development, contraction of the circumferen-
tial belt can transmit tension to adherens junc-
tions, causing cells to constrict in their apical
regions, inducing the epithelium to curve or
fold. This underlies the generation of struc-
tures such as the neural tube, which develops
from a localized folding of the neural epi-
thelium and eventually goes on to form the
brain and spinal cord.

The first indications that cadherins might be
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that the price of leaving the

Tim Lincoln

linked to actin filaments came from the local-
ization of adherens junctions with bundles of
actin filaments. Furthermore, cadherins parti-
tioned with much of the cytoskeleton in crude
subcellular fractionation procedures. Then,
nearly 20 years ago, cadherins were shown to
interact with at least two cytoplasmic proteins,
a- and B-catenin. Binding studies demon-
strated that B-catenin forms a bridge between
cadherin and a-catenin, which in turn binds to
actin in vitro. From these binary interactions, a
chain of attachment seemed logical (Fig. 1),
and this model was accepted by the field (and
textbooks) with little challenge, except for the
qualification that many other actin-binding
proteins also bind to a-catenin® and might
contribute to this linkage.

The Nelson and Weis groups"* provide sev-
eral lines of evidence that are inconsistent with
this textbook linear model. They report' that
a-catenin does not bind simultaneously to
actin and to B-catenin in complex with the
E-cadherin intracellular domain. They devel-
oped a system to test the binding of purified
components to ‘membrane patches’ enriched
for cadherins but stripped of the associated
proteins. Although B-catenin bound to these
preparations and conferred a-catenin binding,
these complexes were unable subsequently to
bind to either G- or F-actin.

Recognizing that additional «-catenin-
binding components may be required, the

D. REID/AP




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /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 false
  /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 450
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 450
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck true
  /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 <FEFF004e005000470020005000520049004e005400200050004400460020004a006f00620020004f007000740069006f006e0073002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003300200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [665.858 854.929]
>> setpagedevice




