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CoCoMac (cocomac.org) is a large data base on struc-
tural connectivity in the Macaque brain, based on over
450 published axonal tracing studies [1]. This huge
curation effort took place under the guidance of Rolf
Kötter, and provided data to numerous brain network
analysis and modeling studies. While working on a
major new release of the database, Rolf Kötter sadly
passed away in June 2010. We are committed to foster
the further development of CoCoMac and are gradually
releasing the newly developed web interface at the
CoCoMac 2.0 server hosted at the German INCF Node
(cocomac.g-node.org).
Macaque structural connectivity data is relevant for

uncovering the large-scale human connectome and
increasingly plays a role in constraining neuronal net-
work models that link the connectivity structure to
activity dynamics and network function. With recent
advances in computer hardware and simulation software
[2], brain-scale simulations with millions of spiking neu-
rons become feasible, accounting simultaneously for the
macroscopic and the microscopic structure of cortical
networks. These models promote the integration of
local micro circuitry and long-range connectivity data
on the level of the cell-type specificity of connections.
Such level of detail cannot be provided by diffusion
MRI-based techniques: for layer-specificity, intracortical
resolution and directionality, one has to fall back to axo-
nal tracing experiments. Combining these into a com-
plete picture for the entire brain is an enormous
challenge, as it involves experiments that have been
measured in thousands of individual brains over the
course of a century.

Since the spatial coordinates of tracing injections are
undocumented in most publications, CoCoMac has had
no other choice than to describe connectivity completely
in terms of named brain regions: ‘region A has axonal
projections to region B’. A nomenclature mapping ser-
vice known as ORT [3] translates named brain regions
in older brain atlases to newer ones and vice versa. Pro-
ducing correct nomenclature mappings is of crucial
importance. Incorrect or imprecise use of nomenclature
in the literature leads to conflicting (chains of) mapping
statements, and to errors in the resulting connectivity.
CoCoMac 2.0 detects for each mapping statement
whether conflicting versions exist, and uses Bayesian
reasoning to eliminate the inconsistent literature state-
ments causing the conflicts.
For data exchange with MRI-based techniques, CoCo-

Mac needs to attach spatial coordinates to its connectivity
data. This is achieved by integrating CoCoMac with the
INCF Scalable Brain Atlas (SBA, scalablebrainatlas.incf.
org/cocomac) [4]. This web-based tool interactively dis-
plays structural connectivity in a spatial reference frame-
work, and supports a number of commonly used brain
atlases. The SBA provides a point-and-click interface to
the low level text-based services at the CoCoMac server.

Acknowledgements
Supported by the German INCF Node (BMBF grant 01GQ0801), the
Helmholtz Alliance on Systems Biology, JUGENE Grant JINB33, the Next-
Generation Supercomputer Project of MEXT, Japan, EU Grant 269921
(BrainScaleS), and the INCF (SBA development contract).

Author details
1Donders Inst. for Brain, Cognition and Behaviour, Radboud University
Nijmegen, Netherlands. 2Institute of Neuroscience and Medicine (INM-6),
Research Center Jülich, Germany. 3Department Biology II, Ludwig-
Maximilians-Universität München, 82152 Planegg-Martinsried, Germany.
4RIKEN Computational Science Research Program, Wako-shi, Saitama, Japan.
5RIKEN Brain Science Institute, Wako-shi, Saitama, Japan.

Published: 18 July 2011

* Correspondence: r.bakker@donders.ru.nl
1Donders Inst. for Brain, Cognition and Behaviour, Radboud University
Nijmegen, Netherlands
Full list of author information is available at the end of the article

Bakker et al. BMC Neuroscience 2011, 12(Suppl 1):P72
http://www.biomedcentral.com/1471-2202/12/S1/P72

© 2011 Bakker et al; licensee BioMed Central Ltd. This is an open access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.

mailto:r.bakker@donders.ru.nl
http://creativecommons.org/licenses/by/2.0


References
1. Kötter R: Online retrieval, processing, and visualization of primate

connectivity data from the CoCoMac database. Neuroinformatics 2004,
2:127-144.

2. Potjans TC, Kunkel S, Morrison A, Plesser HE, Diesmann M: Simulating
neuronal networks at the brain scale on BlueGene/P supercomputers
with NEST. Soc. for Neurosci. Meeting, San Diego, CA 2010, 208:29.

3. Stephan KE, Zilles K, Kötter R: Coordinate-independent mapping of
structural and functional data by objective relational transformation
(ORT). Philos Trans R Soc Lond B Biol Sci 2000, 355(1393):37-54.

4. Bakker R, Bezgin G, Kötter R: Brain connectivity at your fingertips:
CoCoMac interfaced with the Scalable Brain Atlas. Soc. for Neurosci.
Meeting, San Diego, CA 2010, 230:08.

doi:10.1186/1471-2202-12-S1-P72
Cite this article as: Bakker et al.: Macaque structural connectivity
revisited: CoCoMac 2.0. BMC Neuroscience 2011 12(Suppl 1):P72.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Bakker et al. BMC Neuroscience 2011, 12(Suppl 1):P72
http://www.biomedcentral.com/1471-2202/12/S1/P72

Page 2 of 2

http://www.ncbi.nlm.nih.gov/pubmed/15319511?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15319511?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10703043?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10703043?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10703043?dopt=Abstract

	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


