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A response to Gershon et al. : Hexokinase-2-mediated
aerobic glycolysis is integral to cerebellar neurogen-
esis and pathogenesis of meduloblastoma. Cancer and
Metabolism 2013, 1(2):17
Gershon et al. [1] have investigated the role that

Hexokinase-2 (Hk2) plays in the control of aerobic gly-
colysis during cerebellar neurogenesis and pathogenesis
of medulloblastoma. They conclude from experiments
using cerebellar granule neurons progenitors (CGNPs)
in culture, dissected normal cerebella and medulloblas-
toma and cerebellar slices that Hk2 mediates a glycolytic
phenotype in proliferating CGNP that is recapitulated in
medulloblastoma, a malignant tumor of CGNP origin.
While the role of Hk2 in the aggressive growth of me-
dulloblastoma is well documented in their work, its
importance during the proliferation, migration and dif-
ferentiation of cerebellar granule neurons may have been
overestimated by not taking into account the metabolic
activity and histogenetic role of Bergmann glial cells,
a major actor of cerebellar development. Indeed the
Bergmann glia palisade is already fully developed and oc-
cupies most of the cerebellar cortex between pia and the
Purkinje cells layer at P7 in the mouse at a time when
Gershon et al. claim that CGNPs are mostly responsible
for an elevated Hk2 activity in the cerebellum. In their
figure 3, this area where Hk2 is expressed the most at P7
that they have labeled as EGL (external granule layer),
actually corresponds to the Molecular Layer (ML) in
which Bergmann glia send their dense, branched pro-
cesses. The EGL sensu stricto is made up of a 4 to 8
cells-thick layer located at the superficial part of the ML,
and CGNPs proliferate very actively only in the outer-
most half of that EGL. This is visible in figure 6H of the
paper of Gershon et al., where the proliferating CGNPs
are stained in green, while the post-mitotic CGNPs are
stained in red. Beyond that, CGNPs cell bodies are only
sparsely present in the ML as they rapidly migrate
Correspondence: pleprince@ulg.ac.be
GIGA-Neuroscience, University of Liège, CHU B36, Liège B4000, Belgium

© 2013 Leprince; licensee BioMed Central Ltd
Commons Attribution License (http://creativec
reproduction in any medium, provided the or
toward the internal granule layer (IGL) along Bergmann
glia processes.
Gershon et al. interpretation of the results of their Fig. 5

may also be discussed as the hGFAP-cre;Hk2fl/fl conditional
knockout that they have used to study the metabolism and
migratory behavior of CGNPs during their development
not only targets those neurons [2], but will also affect gene
expression in Bergmann glia since these cells are among
those in post-natal mice in which the hGFAP promoter is
expressed most [3]. Thus any conclusion that is inferred
from this model about the effect of Hk2 knockdown on the
glycolytic metabolism and migratory behavior of CGNPs,
may also be applied to Bergmann glia. In particular, since
Bergmann glia processes guide the migration of post-
mitotic CGN past the Purkinje cell layer to the EGL and
constitute the cerebellar glia limitans that cover the EGL
and conceivably helps to organize it, any alteration of the
energy metabolism of Bergmann glia resulting from Hk2
knockdown is likely to impact strongly on the way that the
associated CGN behave during their migration.
One might thus feel that in their work, Gershon et al.

may have overlooked an important aspect of the cerebel-
lar developmental process and one could suggest that
they give more attention to the possible involvement of
Bergmann glia in modulating the role of Hexokinase-2-
mediated aerobic glycolysis during cerebellar neurogenesis.

Received: 22 March 2013 Accepted: 10 May 2013
Published: 11 June 2013

References
1. Gershon TRCAJ, Tikunov A, Garcia I, Annis R, Yuan H, Miller CR, Macdonald J,

Olson J, Deshmukh M: Hexokinase-2-mediated aerobic glycolysis is
integral to cerebellar neurogenesis and pathogenesis of
meduloblastoma. Cancer and Metabolism 2013, 1(2):17.

2. Zhuo L, Theis M, Alvarez-Maya I, Brenner M, Willecke K, Messing A: hGFAP-
cre transgenic mice for manipulation of glial and neuronal function
in vivo. Genesis 2001, 31(2):85–94.

3. Nolte C, Matyash M, Pivneva T, Schipke CG, Ohlemeyer C, Hanisch UK,
Kirchhoff F, Kettenmann H: GFAP promoter-controlled EGFP-expressing
transgenic mice: a tool to visualize astrocytes and astrogliosis in living
brain tissue. Glia 2001, 33(1):72–86.

doi:10.1186/2049-3002-1-13
Cite this article as: Leprince: The role of Bergmann glial cells in
cerebellar development. Cancer & Metabolism 2013 1:13.
. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.

mailto:pleprince@ulg.ac.be
http://creativecommons.org/licenses/by/2.0

	Correspondence
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


