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Figure S1. A balance of Skittles and dOCRL activities regulates PtdIns(4,5)P, on endomembranes and cytokinesis outcome. (A, D, and E) Percentage
of multinucleated S2 cells quantified following the indicated treatments; blue dots show individual independent experiment with =300 cells/experiment (bars
represent mean and SD). P values were calculated using one-way ANOVA, Tukey’s multiple comparisons test with a single pooled variance. ns, not significant.
(B) S2 cells were transiently transfected with Skittles-GFP, fixed, and labeled for F-actin (red) and DNA (blue). Note that Skittles expression triggers endosome
enlargement. (C) dOCRL-depleted S2 cells were transiently transfected with Skittles-GFP, fixed, and labeled for F-actin (red) and DNA (blue). Bars, 10 um.
**¥* P < 0.0001.
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Figure S2. The PTENpgp.c; are necessary to rescue dOCRL depletion. (A) dOCRL dsRNA-treated cells were transfected by the indicated cDNA after 4 d of
dsRNA treatment and fixed 2 d after. Cells were labeled for F-actin (red) and DNA (blue). Asterisks show multinucleated cells. (B) Western blot on cell extract
transiently transfected by the PTEN constructs used in Fig. 1 and Fig. 2. The chimera were revealed using an a-GFP antibody. Note that some chimeras are
cleaved, and the Western blot revealed cleaved GFP. Bars, 10 pm.
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Figure S3. PTEN, dPLCXD, and the PtdIns(4,5)P2 biosensor Tubby-GFP colocalize with endosome markers. (A) S2 cells expressing PTENpgp.c,mCh or
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PTENc132smCh (red) were immunostained for Rab7 (green). Arrows show colocalization of the indicated proteins on endosomes. ns, not significant. (B) S2 cells
coexpressing PTENpgp.comCh or PTENc33,smCh (red) and GFP-Rabll (green). Arrows show colocalization of the indicated proteins on endosomes. ns, not
significant. (C) S2 cells expressing PTENpgp.c;mCh or PTENc13,smCh (red) were incubated with LysoTracker Green (green). Arrows show acidic vesicles where
PTEN constructs and LysoTracker colocalize. ns, not significant. (D) S2 cells stably expressing low levels of the PtdIns(4,5)P, biosensor Tubby-GFP (green),
were treated with PTEN dsRNA and were incubated with LysoTracker Deep Red (red). Arrows show acidic vesicles positive for the Ptdins(4,5)P, biosensor
Tubby-GFP. (E) S2 cells expressing dPLCXD-V5 were immunostained for V5 (red) and Rab7 (green). Arrows show colocalization of the indicated proteins on
endosomes. (F) S2 cells coexpressing dPLCXD-V5 and GFP-Rabll (green) were immunostained for V5 (red). Arrows show colocalization of the indicated
proteins on endosomes. (G) S2 cells stably expressing low levels of the PtdIns(4,5)P, biosensor Tubby-GFP (green), were treated with dPLCXD dsRNA and were
incubated with LysoTracker Deep Red (red). Arrows show acidic vesicles positive for the Ptdins(4,5)P, biosensor Tubby-GFP. (H) S2 cells coexpressing
PTENpgp.c;mCh or PTENc13,smCh (red) and dPLCXD-V5 were immunostained for V5 (green). Arrows show vesicles where both indicated proteins localize.

Bars, 10 pm.
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Figure S4. Depletion of PLCs other than dPLCXD does not affect PTEN rescue of dOCRL depletion. (A) Percentage of multinucleated S2 cells quantified
following the indicated treatments; blue diamonds show the percentage of individual independent experiments with n > 300 cells (bars represent mean and
SD). P values were calculated using unpaired and parametric ordinary one-way ANOVA, Tukey’s multiple comparisons test with a single pooled variance.
(B) Percentage of multinucleated cells quantified following the indicated treatments; blue diamonds show the percentage of individual independent ex-
periments, n > 300 cells (bars represent mean and SD). P values were calculated using unpaired and parametric ordinary one-way ANOVA, Tukey’s multiple
comparisons test with a single pooled variance. ns, not significant. (C) Percentage of multinucleated S2 cells quantified following the indicated treatments; blue
diamonds show the percentage of individual independent experiments with n > 300 cells (bars represent mean and SD). P values were calculated using
unpaired and parametric ordinary one-way ANOVA, Tukey’s multiple comparisons test with a single pooled variance. *, P < 0.05; **, P < 0.01.
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Figure S5. Chemical activation of PLC rescues delayed abscission in HeLa cells treated with OCRL RNAi. (A) DMSO (Vehicle), the PLC activator m-
3M3FBS, or its inactive analogue 0-3M3FBS was added to Hela cells treated with the indicated RNAI. Cell divisions were recorded by time-lapse microscopy.
The curves represent the distribution of the abscission times in the indicated cell populations. (B) Mean abscission times were measured on time-lapse videos
quantified in A. P values were calculated using paired and parametric Student’s t test, n = 3. **, P < 0.0, ***, P < 0.001.

Mondin et al. Journal of Cell Biology S5
A new PTEN pathway reduces PIP2 on endosomes https://doi.org/10.1083/jcb.201805155


https://doi.org/10.1083/jcb.201805155

	PTEN reduces endosomal PtdIns(4,5)P2 in a phosphatase
	Introduction
	Results
	PTEN prevents the effects of dOCRL depletion independently of its phosphatase activity
	The PBD and C2 domains of PTEN (PTENPBD
	PTEN controls PtdIns(4,5)P2 levels on endosomes
	A PLC activity is required downstream of PTEN to rescue dOCRL depletion
	dPLCXD acts downstream of PTEN to rescue dOCRL depletion
	dPLCXD controls PtdIns(4,5)P2 levels on endosomes
	PTEN acts through dPLCXD to rescue dOCRL depletion
	Chemical activation of PLC prevents defects caused by dOCRL depletion
	Chemical activation of PLC prevents defects observed in different models of Lowe syndrome

	Discussion
	A new PTEN/dPLCXD signaling pathway controls PtdIns(4,5)P2 levels on endosomes
	PLC activation can rescue the consequences of dOCRL depletion

	Materials and methods
	DNA constructs
	S2 cell culture, dsRNA treatment, transfection, and drug treatment
	Quantification of multinucleation
	Quantification of PtdIns(4,5)P2 homeostasis ratio
	Colocalization immunofluorescence
	Live cell imaging with LysoTracker
	Abscission assays in human cells
	Zebrafish strains and husbandry
	Statistical analysis
	Online supplemental material

	Acknowledgments
	References

	jcb201805155si.pdf
	Outline placeholder
	Supplemental material
	Mondin et al., https://doi.org/10.1083/jcb.201805155





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 299
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 299
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /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 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 (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




