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A Corrigendum on

RUNX2 Phosphorylation by Tyrosine Kinase ABL Promotes Breast Cancer Invasion
By He F, Matsumoto Y, Asano Y, Yamamura Y, Katsuyama T, Rose JL, Tomonobu N, Komalasari NLGY,
Sakaguchi M, Rottapel R and Wada ] (2021). Front. Oncol. 11:665273. doi: 10.3389/fonc.2021.665273

In the original article, there was a mistake in Figures 1A, B, D, F, 2D, 3B-D, F, 4D, S5A as
published. We noticed that several gPCR data were not correctly normalized since the calculation
program of the ACt method did not work. The corrected Figures 1A, B, D, F, 2D, 3B-D, F, 4D,
S5A and the equivalent raw data in Figures S1-S4 and S5A appears below.

The authors apologize for these errors and state that this does not change the scientific
conclusions of the article in any way. The original article has been updated.
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FIGURE 1 | ABL kinase activity is required for RUNX2-mediated MMP13 expression. (A) Quantitative PCR analysis of MMP2, 9, and 13 mRNA expression in
HEK293T cells transfected with RUNX2. n = 3. (B) Quantitative PCR analysis of MMP13 mRNA expression in HEK293T cells co-transfected with RUNX2 with or
without TAZ or ABL (PP). n = 3. (C) HEK293T cells were co-transfected with RUNX2 with or without TAZ or ABL (PP). Whole cell lysates were probed with the
indicated antibodies for Western blot analysis. (D) Quantitative PCR analysis of MMP73 mRNA expression in HEK293T cells co-transfected with RUNX2 with or
without ABL (WT, PP or KD). n = 3. (E) HEK293T cells were co-transfected with RUNX2 with or without ABL (WT, PP or KD). Whole cell lysates were probed with
the indicated antibodies for Western blot analysis. (F) Quantitative PCR analysis of MMP13 mRNA expression in HEK293T cells co-transfected with RUNX2 with or
without ABL (PP) and cultured in the presence or absence of 10 uM imatinib for 24 hours. n = 3. P values were determined by the unpaired t-test (A) or ANOVA with
Tukey-Kramer’s post hoc test (B-F). Data are presented as means + SEM. *P < 0.05.
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FIGURE 2 | ABL binds to, phosphorylates, and activates RUNX2 through its SH2 domain. (A-C) HEK293T cells were co-transfected with wild-type (WT) or all
tyrosine to phenylalanine mutant (YF) RUNX2 with or without ABL (PP). RUNX2 immune complexes were probed with an anti-phosphotyrosine (4G10), anti-
pY245ABL, anti-ABL or anti-RUNX2 antibody. Whole cell lysates (WCL) were probed with the indicated antibodies for Western blot analysis. (D) Quantitative PCR
analysis of MMP13 mRNA expression in HEK293T cells co-transfected with RUNX2 (WT or YF) with or without ABL (PP). n = 3. (E) HEK293T cells were co-
transfected with RUNX2 with or without GFP-ABL (SH2). GFP-ABL (SH2) immune complexes were probed with an anti-RUNX2 or anti-GFP antibody. P values were
determined by ANOVA with Tukey—Kramer’s post hoc test. Data are presented as means + SEM. *P < 0.05.

Frontiers in Oncology | www.frontiersin.org 3 July 2021 | Volume 11 | Article 729192


https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

He et al.

Corrigendum: ABL-Mediated RUNX2 Phosphorylation Regulates Invasion

A

RUNX2 WT- - .

Y Y Y

Y YY Y

Y YY Y YY YY

ABL (PP)

40 -

30 A

20 A

10 A

150 199 285 289 292 380 386 404 407 412 430 432433 440 507
FF F F FFF F FFF FF FF
RUNXZ YF 'l 'l 'l L 'l L L L L L L L1 LJ
150 199 285 289 292 380 386 404 407412 430 432433 440 507
MMP13 mRNA
B s c MMP13 mRNA
10 1 r - ! 6 *
5
4-
3-
2]
i
D e A A Al A LA A
© LR LD O S IS Y
g EEEEEE «"?Q“&«@ FEEEITE
D E
MMP13 mRNA (kDa) . pY
1 n.s. — .
70 . gle— o = -'!!- RUNX2
60 1 —_ Z "
i Pile- Seoeoneesss
50 -
40 1
x 136— Memmmmmen =@ 5
30
-
o
w0 S|o— EEapmeaeweee® 0

MMP13 mRNA
n.s.

Q'@Q Qb{pg Qb?v
ABL (PP)

FIGURE 3 | RUNX2 transcriptional activity is dependent on the number of its tyrosine residues phosphorylated by ABL. (A) Schematic models of RUNX2 (WT) and
RUNX2 (YF). (B-D, F) Quantitative PCR analysis of MMP13 mRNA expression in HEK293T cells co-transfected with the indicated constructs. n = 3. (E) HEK293T
cells were co-transfected with the indicated constructs and RUNX2 immune complexes were probed with an anti-4G10 or anti-RUNX2 antibody. P values were
determined by ANOVA with Tukey-Kramer’s post hoc test. Data are presented as means + SEM. “P < 0.05. ns, no significance.
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FIGURE 4 | ABL regulates RUNX2 expression through control of the BMP-SMAD pathway. (A, B) Saos-2 cells were infected with an empty vector control or an
FKBP-ABL- or FKBP-expressing retroviral vector. Whole cell lysates were probed with the indicated antibodies for Western blot analysis. (C) Saos-2 cells were
infected with an empty vector control or an FKBP-ABL-expressing retroviral vector in the presence of shGFP or shBMPR1A. Whole cell lysates were probed with the
indicated antibodies for Western blot analysis. (D) Quantitative PCR analysis of MMP13 mRNA expression in cells in (C). n = 3. (E) MDA-MB231 cells were infected
with an shGFP-, shABL- or shRUNX2-expressing vector. Whole cell lysates were probed with the indicated antibodies for Western blot analysis. P values were
determined by ANOVA with Tukey-Kramer’s post hoc test. Data are presented as means + SEM. “P < 0.05.
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SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at:
https://www.frontiersin.org/articles/10.3389/fonc.2021.729192/
full#supplementary-material

Supplementary Figure 1 | ABL kinase activity is required for RUNX2-mediated
MMP13 expression. (A-D) Independent raw data of the panels shown in Figures
1A (A), 1B (B), 1D (C) and 1F (D).

Supplementary Figure 2 | ABL binds to, phosphorylates, and activates RUNX2
through its SH2 domain. (A) Independent raw data of the panel shown in
Figure 2D.

Supplementary Figure 3 | RUNX2 transcriptional activity is dependent on the
number of its tyrosine residues phosphorylated by ABL. (A-D) Independent raw
data of the panels shown in Figures 3B (A), 3C (B), 3D (C) and 3F (D).

Supplementary Figure 4 | ABL regulates RUNX2 expression through control
of the BMP-SMAD pathway. (A) Independent raw data of the panel shown in
Figure 4D.

Supplementary Figure 5 | ABL-mediated RUNX2 expression and
phosphorylation regulate breast cancer invasion. (A) Quantitative PCR analysis of
MMP13 mRNA expression in MDA-MB231 cells infected with an shGFP-, shABL-
or shRUNX2-expressing vector and the independent raw data. n = 3. (B) MDA-
MB231 cells infected with an shGFP-, shABL- or shRUNX2-expressing vector were
subjected to a Matrigel invasion assay, and invading cells in five independent
regions were counted. Representative photographs were taken at 10 x
magpnification. (C) MDA-MB231 cells stably expressing luciferase were infected with
an shGFP- or shABL-expressing vector and injected into the lateral tail veins of
BALB/c-nu/nu female mice as described in the methods section. After 4 weeks, the
presence of metastases was detected by VIS, and regions of interest from
displayed images were identified and quantified as total photon counts or photons/
s.n=6-7. (D) A representative image of H&E staining of the lungs from mice in (C).
P values were determined by the unpaired t-test (C) or ANOVA with Tukey—
Kramer’s post hoc test (A, B). Data are presented as means + SEM. *P < 0.05.
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Frontiers in Oncology | www.frontiersin.org

July 2021 | Volume 11 | Article 729192


https://www.frontiersin.org/articles/10.3389/fonc.2021.729192/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fonc.2021.729192/full#supplementary-material
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	Corrigendum: RUNX2 Phosphorylation by Tyrosine Kinase ABL Promotes Breast Cancer Invasion
	Supplementary Material



<<
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /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 0.40
    /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 false
  /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 0.40
    /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 false
  /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

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


