AJHG, Volume 85

Supplemental Data
Dosage-Dependent Severity of the Phenotype in Patients
with Mental Retardation Due to a Recurrent Copy-Number

Gain at Xq28 Mediated by an Unusual Recombination

Joke Vandewalle, Hilde Van Esch, Karen Govaerts, Jelle Verbeeck, Christiane Zweier, Irene
Madrigal, Montserrat Mila, Elly Pijkels, Isabel Fernandez, Jirgen Kohlhase, Christiane Spaich, Anita
Rauch, Jean-Pierre Fryns, Peter Marynen, and Guy Froyen



Table $1. Primer sequences used for copy number analysis, expression profiling, and
breakpoint analysis in the four families. All positions are based on the UCSC genome

browser (NCBI Build 36.1, Hg18, March 2006).

gPCR primer sequences for mapping the aberrations and for copy number quantification

locus ID forward primer (5' to 3') reverse primer (5' to 3') position
normalizer GGTGTCCAAGCCACTGAAT GTGACTTGGTGACTCACAGTTA 48257866
1 TGCTGGATGAATAACCACAACAC GAAGGTCTCCAGCCATCAGAAG 152958445
2 TCCCAGCTGAGAGTCCATCTG CACGTCTTCTCAACCTAATGGAATT 153056474
3 GGATGGGACGCTGCTACAGA GGACATGGTATCAGGTGGACTCA 153190779
4 TAACACCCACAGCCACAT AAGTCCGGGCTCAAATACC 153201372
5 GCCATAAAGCAGGTGTTTCCA TTTCCATTTGGTGGCGTTTT 153208098
6 CACAGCAAATGCAGAAAACAGT TTTCCAGGCGCAAACACT 153210170
7 TGGAGCTGAGGGAGGAT AGACAAGGGCCAGGAAG 153228970
8 CCGCGGGTCGCACTTAC CAAATCAGTGGCTCTCCCTCTT 153232685
9 CATGCACGCTACCAGCAGTC AGAATGATGTGCCAGAGACGC 153263348
10 TGCTGGTTCTCACACCTT TCAGTGGCTGCAACGAAA 153279966
11 TTGACCTGATTCCCAAATTCCT  CCCCCGACCTGCAATACC 153320372
12 CGCAGGGAAGGGTTTGTG AAAAGAGGGTCCCAGGAACAG 153344474
13 ACGGACGTCATCTGAGTTGGT CACCTACTGCAGATGCTGTGTCT 153414994
14 TGGGTGGTGCCAGCATCT CAGCTTTCCGCCAGTTCCT 153485548
15 TCCAGTGTGAAAGCAGCAAG ATGATCCAAACTCCTGAGTCC 153515781
16 GGAGTAAGATTCTGCCACCATTG CCATCTTGTTCCAGCCTCTGA 153559191
17 CCAAATGCCGTGCCTCTTT TGGACCACGTTGGGTATTCA 153634659
qPCR primer sequences for copy number analysis of LCR sets
locus ID forward primer (5' to 3') reverse primer (5' to 3") position
K1/K2 GCCTTCCCTGAGGAATGT CCAGGACCCTGTACCCGA 153226431
and 153268727
L1/L2 TCCAGTGTGAAAGCAGCAAG ATGATCCAAACTCCTGAGTCC 153451460
and 153515781
gPCR primer sequences for gene expression analysis
gene ID forward primer (5' to 3') reverse primer (5' to 3') map
FLNA CAGATGAGGCCCAGGATCA CATCAAACTGGTGTCCATCGA ex1-2
GDI1 CCTGCAACGACATCAAAGACA TTTGCGCTTCATGTTCTCAAAG ex11
RPL10 TGCTGGTTCTCACACCTT TCAGTGGCTGCAACGAAA ex1
ATP6AP1 TCTGCTGCTCATTCGCC CTCATCGTTGCCTGTGAGGA ex4-5
HUWE1 ACAGGCCATGCAGAGCTTTAA ATACGTTCCTCTGTACCAACAACCT ex23-24
PORCN CTCTGCCGACATTCCTCC TGTGCATCTCACCCATGAGT ex2-3
HPRT TGACACTGGCAAAACAATGCA GGTCCTTTTCACCAGCAAGCT ex6-7
ACTB CACCCTGAAGTACCCCATCG CACGGCATCGTCACCAACTGGG ex3
GUSB AGAGTGGTGCTGAGGATTGG CCCTCATGCTCTAGCGTGTC ex2-3




Table S2. Summary of the 44K array data for duplication mapping in families 1 to 4. All

positions are based on the UCSC genome browser (NCBI Build 36.1, Hg18, March 2006).

Family 1 (IV.2) Family 2 (11.1) Family 3 (11.2) Family 4 (11.1)
Region 1 153,063,119 153,063,119 153,075,872 153,062,921
e(g?? mean: -0.39 mean: -0.04 mean: 0.47 mean: -0.54 JA-JB-JC
153,174,273 153,176,589 153,176,589 153,176,459
Region 2 153,218,037 153,218,037 153,218,037 153,218,037
(%2) mean: 0.58 mean: 0.99 mean: 0.76 mean: 0.53 K1-K2
153,277,405 153,276,349 153,272,904 153,277,380
153,278,883 153,277,032 153,273,266 153,277,390
Region 3 mean: 0.91 intervening
(R3 and R3) mean: 0.97 mean: 1.43 mean: 1.15 153,308,905 region
153,308,932
153,440,851 153,428,103 153,443,457
Region 4 153,440,879 153,428,204 153,443,474 mean: 0.50
(Rzgazd R4) mean: 0.63 mean: 1.07 mean: 0.82 L1-L2
153,535,824 153,542,213 153,535,824 153,535,824
Size 317.787 324.176 317.787 317.787

153.217

153.278

153.437

153.531



Figure S1

Pictures of affected male individuals of family 1. The proband V.2 and his mother 111.11
(A), male 111.10 (B) and I11.19 (C) are shown.

Figure S1



Figure S2

X chromosome-specific array-CGH plots obtained for probands of A. Family 1 and B.
Family 2 revealing the duplications at Xq28. DNA from two unrelated MR patients were
differentially labeled and co-hybridized onto the X-array. The log2 normalized intensity
ratios of the Cy5 (patient with duplication) and Cy3 (unrelated MR patient) signals are
plotted (Y-axis) against the position on the X chromosome (in Mb), from Xpter to Xqter (X-
axis). The duplications are visible as clones with aberrant ratios >0.3 (arrows). Other

clones outside the normal interval are confirmed polymorphic clones or outliers.
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Figure S3

Relative copy number (indicated by the numbers above each bar) at several loci within the
R3 region in the probands of the four families (Fam) as determined by qPCR, normalized
to the PORCN locus on the X chromosome and relative to two male control samples (Co1
and Co2). The data represent the average of at least 4 independent experiments and

standard deviations are indicated.
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Figure S4

Alternative inversion polymorphism-dependent recombination model to explain the
triplication found in families 1 and 3. In Step 1, an inversion takes place in between the
members of the K- and L-LCRs, which results in the repositioning of K2 and L1. This
relocation then allows NAHR between sister chromatids resulting in duplication of the
intervening sequence R3 (Step 2: NAHR1). In Step 3a (or 3b) a second NAHR will yield

triplication (or quadruplication) of this intervening sequence (NAHR2).

Step 1: Inversion
K1 K2 GDI1 ] L2
> & = > s
t inversion t
i i, -
K1 L1 GDI K2 L2
o s = o s
Step 2: NAHR1 Duplication
K1 L1 GDI K2 L2
—_—— = D
X GDI K2 L2
—_— = D
K1 L1
K1 L1 GDI K2 L2 GDI K2 L2
—D—an = — = OD—aa—
Step 3a: NAHR2 Triplication
K1 L1 GDI1 K2 L2 Gon K2 L2
—D—@n = D@ = D—am—
X or X
—D— =S S S g - <=2 D—aa—
K1 L1 GDI K2 L2 GDI1 K2 L2
K1 L1 GDI1 K1 L1 GDI1 K2 L2 GDI1 K2 L2
D e = D@m= D—am = D—am—
or
Step 3b: NAHR2 Quadruplication
K1 L1 GDI K1 L1 GDI K2 L2
—D—a = D@ L= D
X
D D (=
K1 L1 K2 L2 GDI1 K2 L2
K1 L1 Gbi K1 L1 GDI K1 L1 K2 L2 GbN K2 L2
D = D= = D—am o D—am (= D—am-

Figure S4




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 true
  /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 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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 [612.000 792.000]
>> setpagedevice


