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A molecular matchmaker

Sensory processing relies on the for-
mation of specific synapses between
sensory neurons and projection
neurons that carry coded information
to the cortex. The development of
these connections involves multiple
mechanisms that are not fully under-
stood. Three new papers demonstrate
a role for the axon guidance molecule
semaphorin 1A (SEMA1A) in axon
and dendrite targeting in the olfactory
system.

The researchers made use of a
common model of sensory develop-
ment — the Drosophila melanogaster
olfactory system — together with
some elegant genetic manipulations.
This allowed them to pick apart how
olfactory receptor neuron (ORN)
axons from the antennae and from the
maxillary palps that express the same
olfactory receptors converge in a
single distinct glomerulus in the

antennal lobe, where they synapse
with projection neuron (PN)
dendrites.

Two papers published in Neuron
employed genetic mosaic systems,
generated by inducing mutations in
small groups of neurons within an
otherwise wild-type fly, to investigate
these events. Luo and colleagues used
flies with a mutation in smoothened,
which causes occasional loss of the
antennae and/or maxillary palps,
to show that antennal ORN axons,
which arrive early at the antennal
lobe, constrain the targeting of late-
arriving maxillary palp axons. This
indicates that signalling between
neighbouring axons is likely to be
important for targeting. Both this
study and a second paper by Hummel
and colleagues examined the role of
Semala in this process.

Hummel’s group showed that
Semala mutations result in target-
ing defects: axons of the same
type of ORN projected to multiple
glomeruli rather than converging on
a single glomerulus. Furthermore,
overexpression of Semala in ORNs
disrupted glomerular formation. The
requirement for Sermala was specific
to particular classes of ORN, and the
targeting defects observed varied
between classes. Similarly, Luo and
colleagues showed that Semala is
required for targeting of all maxillary
palp, and some antennal, ORN axons.
Some Semala”’ ORNs developed
normally, whereas wild-type ORNs
on a mutant background showed
targeting defects, indicating that
Semala acts non-cell-autonomously.

Both studies suggest that SEMAIA
exerts its targeting effects through the
repulsive receptor plexin A.

In a third paper, published in Cell,
Luo’s group showed that Semala
is also required for the targeting of
axons and dendrites of olfactory
PNs to the cortex and antennal lobe,
respectively. However, in this case,
Semala acts cell-autonomously. The
cytoplasmic domain of SEMA1A
was crucial for this activity, provid-
ing a link to downstream signalling
mechanisms. The authors observed a
gradient of Semala expression in PN
dendrites, and showed that the levels
of SEMAIA direct PN dendritic
targeting. The use of molecular gra-
dients in this discrete map is similar
to continuous maps formed, for
example, in the visual system.

These studies highlight the impor-
tance of a single molecule, SEMA1A,
in multiple stages of olfactory system
development. Future research might
concentrate on integrating these find-
ings with other mechanisms known
to be important for ORN and PN
targeting as well as extending these
findings to mammalian systems.

Katherine Whalley

ORIGINAL RESEARCH PAPERS

Sweeney, L. B. et al. Temporal target restriction of
olfactory receptor neurons by Semaphorin-1a/
PlexinA-mediated axon—axon interactions.
Neuron 53, 185-200 (2007) | Lattemann, M. et al.
Semaphorin-1a controls receptor neuron-specific
axonal convergence in the primary olfactory
center of Drosophila. Neuron 53, 169-184 (2007) |
Komiyama, T, Sweeney, L. B., Schuldiner, O.,
Garcia, C. & Luo, L. Graded expression of
semaphorin-1a cell-autonomously directs
dendritic targeting of olfactory projection
neurons. Cell 128,399-410 (2007)

NATURE REVIEWS | NEUROSCIENCE

© 2007 Nature Publishing Group

VOLUME 8 [ MARCH 2007



	A molecular matchmaker
	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
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /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 /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /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


