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Supplemental Experimental Procedures:  

Quantitative RT-PCR probes: 

TaqMan Assays-on-Demand probes used were: Cited2: Mm00516121_m1; Hprt: 

Mm00446968_m1; B2m: Mm00437762_m1; Gapdh: Mm99999915_g1; Actb: 

Mm00607939_s1; Ubc: Mm01201237_m1; Bmi-1: Mm00776122_gH; Mel18: 

Mm00464756_m1; Apc: Mm00545877_m1; c-Myc: Mm00487803_m1; N-Myc: 

Mm00476449_m1; Cdkn1a: Mm00432448_m1; CITED2: Hs00366696_m1; ACTB: 

Hs99999903_m1; B2M: Hs00187842_m1; GAPDH: Hs99999905_m1; HPRT1: 

Hs99999909_m1.  

 

Lentiviral transductions 

The CITED2 RNA hairpin was NdeI-SpeI subcloned from the pLKO.1 puro vector (Open 

Biosystems, Oligo ID: TRCN0000015654) into the pLKO.1 GFP vector (gift from J. 

Larsson, Lund University). The sequence of scrambled oligonucleotide used to generate 

shRNA was TTCTCCGAACGTGTCACGTT. 2.5x106 293T Human Embryonic Kidney 

cells were transfected with 3 µg pCMV Δ8.91, 0.7 µg VSV-G and 3 µg of either pLKO.1 

scrambled shRNA (gift from J. Larsson, Lund University), pLKO.1 CITED2 shRNA, 

IRES-GFP (control) or CITED2-IRES-GFP vectors. After 24 hours medium was changed 

to HPGM (Cambrex, Verviers, Belgium) and after 12 hours supernatant containing 

lentiviral particles was harvested and stored at -80ºC. Cord blood CD34+ cells were 



isolated with MiniMACS columns and subsequently cultured in HPGM supplemented 

with human c-KIT ligand, FLT3 ligand (both from Amgen, USA) and TPO (100 ng/ml 

each) for 16 hours at 37ºC and 5% CO2. Cord blood CD34+ cells were transduced in 2 

consecutive rounds of 8 to 12 hours with lentiviral supernatant supplemented with c-Kit 

ligand/FLT3 ligand/TPO (100 ng/ml each) and Polybrene (4 µg/ml). Transduction 

efficiency was measured by FACS analysis and knock-down was assessed by Q-PCR. 

 

FACS 

Antibodies used for cell surface staining were CD19 (1D3), B220 (RA3-6B2), Gr-1 

(RB6-8C5), CD11b/Mac-1 (M1/70), CD4 (H129.9), CD8a (53-6.7), SCA-1 (E13-161.7), 

c-KIT (2B8), CD45.2 (104), CD34 (RAM34), FLT3 (AZF10.1) (all from BD 

Pharmingen). Polyclonal goat-anti-rat Tricolor was purchased from Caltag. 

 

Human cord blood cell culture conditions 

Long Term Culture medium (αMEM supplemented with 12.5% FCS, 12.5% Horse serum 

(Gibco), 1% penicillin and streptomycin, 200 mM Glutamine, 57.2 µM β-

mercaptoethanol (Sigma) and 1 µM hydrocortisone (StemCell Technologies)) was used 

to co-culture cord blood cells with MS5 stromal cells. Cultures were kept at 37ºC and 5% 

CO2. 

 

 



 

Figure S1. Deletion of Cited2 in adult mice using Mx1-Cre results in premature 
lethality which can be rescued by wild-type bone marrow. 
(A) LacZ expression in bone marrow cells from Cited2Δ/Δ and control mice. As Cre-
mediated deletion of exon 2 brings the lacZ cassette under control of the endogenous 
Cited2 promoter, the analysis of lacZ expression allows the confirmation of deletion of 
conditional alleles of Cited2. 
(B) Kaplan-Meier survival curve for cohorts of 10 mice of each genotype injected with 
pIpC. Mice were treated with pIpC according to schematic in Figure 1B. 
(C) Survival curve of Cited2Δ/Δ mice transplanted with wild-type bone marrow.  Wild-
type bone marrow cells were transplanted into lethally irradiated Cited2fl/fl Mx1-Cre and 
Cited2fl/fl control mice (n=9 for each genotype). 12 weeks after transplantation recipient 
mice were treated with 300 μg pIpC as indicated in Figure 1B. The graph shows the 
percentage of surviving mice.  
 

 



 

 

Figure S2. (A-D) Properties of stem and progenitor cells from Cited2+/+ Mx1-Cre and 
Cited2fl/fl mice. (E) Defective survival of LSK cells lacking Cited2. 
Cited2+/+ Mx1-Cre and Cited2fl/fl mice were treated with pIpC according to the schematic 
in Figure 1B and BM was analysed 5 days after the last pIpC administration.  
(A) BM cellularity in pIpC-treated Cited2+/+ Mx1-Cre and Cited2fl/fl mice (n=3±SD). 
(B) Immunophenotypic analysis of the BM LSK compartment in pIpC-treated Cited2+/+ 
Mx1-Cre and Cited2fl/fl mice (n=3±SD). 
(C) CFC assays with BM cells obtained from pIpC-treated Cited2+/+ Mx1-Cre and 
Cited2fl/fl mice (n=3±SD). 
(D) Competitive repopulation assay. BM cells from pIpC-treated Cited2+/+ Mx1-Cre and 
Cited2fl/fl mice were mixed in a 1:1 ratio with competitor CD45.1+ BM cells and 
transplanted into lethally irradiated CD45.1+ recipients. Reconstitution was analysed 16 
weeks after transplantation. Data are shown as percentage of CD45.2+ cells in peripheral 
blood (n=6 mice per group). 
(E) We bred Cited2 conditional knockout mice with Rosa26CreERT/+ mice, in which 
efficient deletion of floxed genes is induced by tamoxifen. We generated Cited2fl/fl 
Rosa26CreERT/+ (CKO) and Cited2+/+ Rosa26CreERT/+ (WT) mice and sorted bone-marrow 
LSK populations from these mice. The cells were cultured in the presence of 1 μM 
tamoxifen and apoptosis was detected by Annexin-V staining. Graph shows percentage of 
Annexin-V+ cells of indicated genotypes. 
 

 

 

 

 



 

 

Figure S3. Human cord blood CD34+ cells with CITED2 knockdown fail to sustain 
hematopoiesis in vitro.  
 (A) 293T HEK cells were infected with control scrambled and shRNA lentiviruses. The 
efficiency of knockdown was determined by western blotting. Top panel: western blot of 
total cell lysates was probed with an anti-CITED2  monoclonal antibody (JA22, Abcam, 
Cambridge, UK). Bottom panel: western blot was re-probed with an anti-β-actin (C4, MP 
Biomedicals, UK) monoclonal antibody to confirm equal loading. 
(B) Relative expression of CITED2 mRNA in CD34+ cord blood cells infected with 
lentiviruses expressing CITED2 shRNA and a control lentivirus (scrambled shRNA). The 
data are presented as the mean ± SEM of triplicate assays in which CITED2 expression 
was normalised to the expression of GAPDH.  
(C) CFC assay. Human CD34+ CB cells were infected with shRNA and control 
lentiviruses and cultured in methylcellulose for 2 weeks. The graph shows representative 
data (mean colony number ± SD) of 3 independent experiments performed in duplicate.  
(D) CD34+ cord blood cells were transduced with CITED2-IRES-GFP (expressing a 
human full-length CITED2 driven by human EF1α promoter) and control IRES-GFP 
lentiviruses. Transduced GFP+ cells were then superinfected with shRNA and scrambled 
control lentiviruses and cultured in methylcellulose for two weeks. The graph shows the 
mean numbers of colonies (± SD) and is a representative of two independent experiments 
performed in duplicate.  
(E) MS5 co-cultures of human cord blood CD34+ cells transduced with shRNA and 
control lentiviruses. 30,000 cells were plated in MS5-precoated T25 culture flasks in 5 ml 
Long-Term Culture medium. Half of the cultures were harvested weekly and fresh 
medium was added to the culture. Cumulative cell numbers for a representative growth 
curve are shown (n=4).  
 

 



 

Figure S4. Cited2 functions genetically upstream of Ink4a/Arf and Trp53. 
(A) MEFs obtained from embryos at 13.5 dpc were serially passaged according to the 
3T3 protocol. Cell proliferation is shown as a plot of cumulative population doubling 
(CPD) versus passage number. Genotypes are indicated.  
(B and C) BM LSK populations were sorted from Cited2+/+ Rosa26CreERT/+ (WT) and 
Cited2fl/fl Rosa26CreERT/+ (CKO) mice. The cells were cultured in StemSpan medium in 
the presence of SCF, FLT3 ligand and TPO (100 ng/ml each) and 0.5 μM tamoxifen for 
2-3 days. Cells were fixed with 4% paraformaldehyde, permeabilized with 0.2% Triton-
X100 and the expression of p19Arf and p53 was detected using Ab80 (Abcam) and CM5 
(Novocastra) antibodies, respectively. Data are representative of 2 experiments.  
(B) Percentage of p19Arf-expressing cells cultured in the presence of tamoxifen for 2 
days.  
(C) Percentage of p53-positive cells cultured with tamoxifen for 3 days.  
(D) Expression of Cdkn1a in LSK cells lacking Cited2. LSK cells were sorted from 
Cited2fl/fl (WT) and Cited2fl/fl Mx1-Cre (CKO) mice. The cells were cultured in the 
presence of IFN-α for 36 hours to induce Mx1-Cre-mediated gene deletion. Q-PCR 
reactions were performed to determine the relative expression of Cdkn1a (n=3±SD, 
*p<0.005). Cdkn1a expression was normalised to the expression of Hprt and Gapdh. 
(E) Relative expression of Cited2 mRNA in total bone marrow samples obtained from 
mice used for experiments in Figure 4A, 4C and 4D. The data are presented as the mean 



± SEM of triplicate assays in which Cited2 expression was normalised to the expression 
of Hprt. Expression levels in Cited2+/+  Mx1-Cre Trp53+/- mice were set to 1. Mouse 
genotypes are indicated. 
 
 
 



<<
  /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


