
Cover: Embryonic day 8 chicken hindgut was cultured for 72 hours on a fibronectin-coated surface in the presence of supplemental glial-derived
neurotrophic factor (Gdnf). Immunostaining with a neural crest cell marker (Hnk1; red) and a neuronal marker (Tuj1; green) demonstrates robust
migration of the enteric neural crest cells. See Research article by Nagy et al. on p. 264.

SPOTLIGHT

183 An interview with Peter Lawrence
Vicente, C.

PRIMER

186 Measuring forces and stresses in situ in living tissues
Sugimura, K., Lenne, P.-F. and Graner, F.

REVIEW

197 The formation and function of the cardiac conduction
system
van Weerd, J. H. and Christoffels, V. M.

STEM CELLS AND REGENERATION

211 Genetic analysis of Runx2 function during
intramembranous ossification
Takarada, T., Nakazato, R., Tsuchikane, A.,
Fujikawa, K., Iezaki, T., Yoneda, Y. and
Hinoi, E.

219 Genes implicated in stem cell identity and temporal
programme are directly targeted by Notch in neuroblast
tumours
Zacharioudaki, E., Housden, B. E., Garinis, G.,
Stojnic, R., Delidakis, C. and Bray, S. J.

232 Single epicardial cell transcriptome sequencing identifies
Caveolin 1 as an essential factor in zebrafish heart
regeneration
Cao, J., Navis, A., Cox, B. D., Dickson, A. L.,
Gemberling, M., Karra, R., Bagnat, M. and
Poss, K. D.

244 The zebrafish tailbud contains two independent
populations of midline progenitor cells that maintain long-
term germ layer plasticity and differentiate in response to
local signaling cues
Row, R. H., Tsotras, S. R., Goto, H. and
Martin, B. L.

RESEARCH ARTICLES

255 The transcriptional repressor Blimp-1 acts downstream of
BMP signaling to generate primordial germ cells in the
cricket Gryllus bimaculatus
Nakamura, T. and Extavour, C. G.

264 Sonic hedgehog controls enteric nervous system
development by patterning the extracellular matrix
Nagy, N., Barad, C., Graham, H. K., Hotta, R.,
Cheng, L. S., Fejszak, N. and Goldstein, A. M.

276 RING1 proteins contribute to early proximal-distal
specification of the forelimb bud by restricting Meis2
expression
Yakushiji-Kaminatsui, N., Kondo, T., Endo, T. A.,
Koseki, Y., Kondo, K., Ohara, O., Vidal, M. and
Koseki, H.

286 Neurogenesis in sea urchin embryos and the diversity of
deuterostome neurogenic mechanisms
Garner, S., Zysk, I., Byrne, G., Kramer, M., Moller, D.,
Taylor, V. and Burke, R. D.

298 Neurogenic gene regulatory pathways in the sea urchin
embryo
Wei, Z., Angerer, L. M. and Angerer, R. C.

306 Two Forkhead transcription factors regulate cardiac
progenitor specification by controlling the expression of
receptors of the fibroblast growth factor and Wnt signaling
pathways
Ahmad, S. M., Bhattacharyya, P., Jeffries, N.,
Gisselbrecht, S. S. and Michelson, A. M.

318 Prox1 and fibroblast growth factor receptors form a novel
regulatory loop controlling lens fiber differentiation and
gene expression
Audette, D. S., Anand, D., So, T., Rubenstein, T. B.,
Lachke, S. A., Lovicu, F. J. and Duncan, M. K.

329 A new level of plasticity: Drosophila smooth-like testes
muscles compensate failure of myoblast fusion
Kuckwa, J., Fritzen, K., Buttgereit, D.,
Rothenbusch-Fender, S. and Renkawitz-Pohl, R.

339 Dual function of Bmpr1a signaling in restricting
preosteoblast proliferation and stimulating osteoblast
activity in mouse
Lim, J., Shi, Y., Karner, C. M., Lee, S.-Y., Lee, W.-C.,
He, G. and Long, F.

348 c-Raf promotes angiogenesis during normal growth plate
maturation
Liu, E. S., Raimann, A., Chae, B. T., Martins, J. S.,
Baccarini, M. and Demay, M. B.

356 Crim1 regulates integrin signaling in murine lens
development
Zhang, Y., Fan, J., Ho, J. W. K., Hu, T., Kneeland, S. C.,
Fan, X., Xi, Q., Sellarole, M. A., de Vries, W. N., Lu, W.,
Lachke, S. A., Lang, R. A., John, S. W. M. and
Maas, R. L.

Development 143 (2) January 2016 | Contents

D
E
V
E
LO

P
M

E
N
T

http://dx.doi.org/doi:10.1242/dev.128132
http://dev.biologists.org/content/143/2/183
http://dev.biologists.org/content/143/2/186
http://dev.biologists.org/content/143/2/197
http://dev.biologists.org/content/143/2/211
http://dev.biologists.org/content/143/2/219
http://dev.biologists.org/content/143/2/232
http://dev.biologists.org/content/143/2/244
http://dev.biologists.org/content/143/2/255
http://dev.biologists.org/content/143/2/264
http://dev.biologists.org/content/143/2/276
http://dev.biologists.org/content/143/2/286
http://dev.biologists.org/content/143/2/298
http://dev.biologists.org/content/143/2/306
http://dev.biologists.org/content/143/2/318
http://dev.biologists.org/content/143/2/329
http://dev.biologists.org/content/143/2/339
http://dev.biologists.org/content/143/2/348
http://dev.biologists.org/content/143/2/356


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.32000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.32000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /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 false
  /PDFXTrimBoxToMediaBoxOffset [
    34.69606
    34.27087
    34.69606
    34.27087
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    8.50394
    8.50394
    8.50394
    8.50394
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


