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Regulation of myogenesis via kinase driven activation of DPF3a, a BAF complex
member and its interaction with transcription repressor HEY1

H. Cui1; J. Schlesinger1; V. Bansal1; I. Dunkel2; D. Meierhofer2; S. Rickert-Sperling1

1Experimental and Clinical Research Center (Charitù̂ & MDC), Berlin, Germany; 2Max Planck Institute for
Molecular Genetics, Berlin, Germany

Purpose: Interactions between chromatin-associated proteins and transcription factors play an im-
portant role in chromatin activation and gene regulation. They can be modulated by extracellular
kinases, which are frequently activated by hormones and can phosphorylate chromatin-associated pro-
teins to induce gene transcription. DPF3 is a member of the BAF (brahma-associated factor) chromatin
remodeling complex and functions as an epigenetic factor to initiate gene transcription during heart and
muscle development. Previous studies identified two isoforms of DPF3. DPF3b contains two PHD
(plant homeo domain) fingers that recognize acetylated and methylated lysine residues of histone
H3 and H4. However, very little is known of DPF3a, which contains a half-PHD finger. Here, we
present the molecular mechanism of DPF3a regulation and its signaling cascade in myogenesis.
Methods and Results: Using co-immunoprecipitation, we found that HEY proteins (HEY1, HEY2 and
HEYL) are associated with BAF complex via the specific interaction with DPF3a. Further experiments

showed that the posttranslational modification of DPF3a is essential for the interaction, which is
mediated by the half-PHD finger of DPF3a. Using mass spectrometry, we identified three phosphoryl-
ation sites within DPF3a and in Tandem Affinity Purification we observed an interaction of DPF3a with
all three subunits of the serine/threonine kinase CKII (casein kinase II). In vitro kinase assay showed that
DPF3a is phosphorylated by CKII and inhibition of CKII by RNAi significantly reduces the DPF3a phos-
phorylation in vivo. DPF3a and HEY1 have common genomic targets; however, DPF3a is not capable of
binding DNA directly. HEY1 knockdown in C2C12 skeletal muscle cells, combined with ChIP-qPCR
demonstrated that the association of DPF3a with its targets is significantly reduced. Thus, HEY1 may
represent the linker between DPF3a and its genomic targets. Interestingly, we found that the
C-term of DPF3a shows high transcriptional activity in GAL4 transactivation assay and DPF3a signifi-
cantly reduces HEY1 mediated repression of its targets (e.g. ANF, HEY1 and JAG1) using luciferase re-
porter assays.
Conclusion: Our findings demonstrate an unprecedented mechanism of CKII-depending release of
HEY1 from its genomic targets mediated by DPF3a and reveal a link between kinase activity and
gene transcription mediated by a member of the BAF complex.

Cardiovascular Research Supplements (2014) 103, S1

Published on behalf of the European Society of Cardiology. All rights reserved. & The Author 2014. For permissions please email: journals.permissions@oup.com

by guest on N
ovem

ber 26, 2014
D

ow
nloaded from

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /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 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


