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  Figure S1.   In vivo reconstitution assays.  (A) Relative Atg7 messenger RNA (mRNA) expression was measured by real-time Q-PCR in Lin +  and Lin  �   BM 

cells in WT and Vav-Atg7  � / �   mice. Error bars indicate SEM. (B) Representative dot plots of CD45.2 +  cells in the BM of recipients shown in  Fig. 1 (D and E) . 

The mice were analyzed 17 wk after transplantation. BM cells from 6-wk-old WT (left) and Vav-Atg7  � / �   BM (right) mice were mixed with CD45.1 +  support 

BM cells in a 1:1 ratio and transplanted into lethally irradiated recipients ( n  = 7 per group). (C) Representative dot plots showing the percentage of 

CD45.2 +  cells in peripheral blood of recipient mice. The analysis was performed 16 wk after transplantation. The CD45.2 +  population frequency is shown 

within the gate. (D) Mean percentage (±SEM) of CD45.2 +  cells (gated as shown in C) in peripheral blood of the recipient mice. The analysis was performed 

at 4, 12, and 16 wk after transplantation. (E) Donor-derived CD45.2 +  cells in the BM of lethally irradiated BM transplant recipients 17 wk after transplan-

tation. Representative dot plots are shown. (F) Representative dot plots showing the reconstitution of T (CD4 and CD8), B (B220 and CD19), and myeloid 

cells (CD11b and Gr1) by donor-derived CD45.2 +  cells in the blood of FL chimeras from  Fig. 1 (I and J)  4 wk after transplant.   
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  Figure S2.   Vav-Atg7  � / �   mice present myeloid infi ltrates in a wide range of organs.  (A) H&E-stained section of the myeloid cell mass (MCM) in 

the pancreas (P). (B) Higher power magnifi cation of the myeloid cell mass from A. The mass is composed of atypical hematopoietic cells with irregular 

nuclei, many of which have a high nuclear/cytoplasmic ratio and prominent nucleolus, which is typical of myeloid blast cells (MB) and atypical mega-

karyocytes (MK). (C) Vav-Atg7  � / �   heart section. Atypical myeloid proliferation (AMP) found between muscle fi bers of the heart. (D) Vav-Atg7  � / �   small 

intestine section. Atypical myeloid proliferation destroying small intestinal glands (G)/villi shows bean-shaped nuclei and abundant cytoplasm, which is 

indicative of myelomonocytic differentiation. (E) WT H&E-stained liver. (F) Atypical myeloid proliferation in Vav-Atg7  � / �   liver. (G) BM from Vav-Atg7  � / �   

(5) mouse described in Table S2 with abundant chronic myeloid leukemia-like maturing myeloid cells (CML), atypical megakaryocytes, and smaller num-

bers of myeloid blast cells. (H) BM from Vav-Atg7  � / �   (1) mouse described in Table S2 with abundant essential thrombocythemia-like, hyperlobated, atypi-

cal megakaryocytes, together with large numbers of myeloid blast cells. All sections shown in (A–H) are H&E-stained, formalin-fi xed, paraffi n-embedded 

material from 9- or 10-wk-old Vav-Atg7  � / �   mice, unless stated otherwise. (I) CD68 immunostaining on the pancreatic cell mass from A and B. CD68 im-

munostains the majority of the cells. (J) CD11b immunostaining on frozen sections of the cell mass shown in A and B. (K) Myeloperoxidase immunostain-

ing of a Vav-Atg7  � / �   spleen paraffi n section. Myeloperoxidase stains maturing myeloid cells (MM) of the myeloid infi ltrates strongly, while showing weak 

staining of atypical megakaryocytes and patchy weak staining of some myeloid blast cells. (L) Immunostaining of a Vav-Atg7  � / �   lymph node. Ki67 

(brown) immunostains 30–80% (here  � 40%) of the infi ltrating myeloid cells. Residual lymphocytes (LY) are present in this largely infi ltrated lymph node.   
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  Figure S3.   Myeloid cells from Vav-Atg7  � / �   mice express higher levels of the myeloid leukemia marker CD47.  (A and B) CD47 expression on 

blood CD11b + Gr1 +  (A) and CD11b  �  Gr1 +  (B) cells (gated as shown in  Fig. 6 A ) from 7-wk-old WT ( n  = 5) and Vav-Atg7  � / �   ( n  = 4) mice. (C) CD47 expression 

on BM CD11b + Gr1 +  cells (gated as shown in  Fig. 6 B ) from 9-wk-old WT ( n  = 5) and Vav-Atg7  � / �   ( n  = 4) mice. *, P < 0.05 from Mann-Whitney test on the 

fl uorescence geometric mean of CD47.   

  Table S1.  Organs presenting myeloid infi ltrates in 9–10-wk-old Vav-Atg7  � / �   mice at autopsy 

Organs Number of Vav-Atg7  � / �   mice 

presenting with myeloid infi ltrates

Thymus 2

Spleen 5

Lymph nodes 5

Liver 5

Intestines 5

Lungs 4

Skin 4

Heart 4

Pancreas 4

Kidney 2

All organs were examined for  n  = 6 Vav-Atg7  � / �   mice, except for the lungs, which 

were examined for  n  = 5 Vav-Atg7  � / �   mice.



Adult HSCs require autophagy  | Mortensen et al. S4

  Table S2.  Histological features of sternal BM in the six Vav-Atg7  � / �   mice analyzed for myeloid infi ltrates 

Mouse Histological features of BM Marrow 

cellularity

Morphological % 

of blast cells

Myeloid 

cells

Erythroid 

cells

Megaka

ryocytes

Comments

 %  %  %  %  % 

Vav-Atg7  � / �   (1) Acute myeloid leukemia-like 

cells arising in an essential 

thrombocytopenia-like chronic 

MPD.

95 40 >70 10–20 10–20 No obvious fi brosis. Very patchy 

distribution of megakaryocytes. Very 

signifi cant myeloid and megakaryocytic 

dysplasia with micromegakaryocytes.

Vav-Atg7  � / �   (2) Myelodysplastic features, but 

no acute myeloid leukemia-like 

features.

95 10–15 90 <10 5–10 No obvious fi brosis. Very signifi cant 

myeloid and megakaryocytic dysplasia 

with micromegakaryocytes. Occasional 

erythroid cells remain.

Vav-Atg7  � / �   (3) Acute myeloid leukemia-like 

features arising in a chronic 

myeloid leukemia-like chronic 

MPD.

100 20 >95 <5 1–2 No obvious fi brosis. Large numbers of 

slightly immature neutrophils.

Vav-Atg7  � / �   (4) Acute myeloid leukemia-like 

features arising on a severely 

myelodysplastic background.

100 30 >90 <5 5–10 No obvious fi brosis. Diffuse distribution of 

megakaryocytes. Very signifi cant myeloid 

and megakaryocytic dysplasia with 

micromegakaryocytes.

Vav-Atg7  � / �   (5) Acute myeloid leukemia-like 

arising in a chronic myeloid 

leukemia-like chronic MPD.

100 20-30 >95 <5 2–3 As for Vav-Atg7  � / �   (3).

Vav-Atg7  � / �   (6) Acute myeloid leukemia-like 

features arising in an essential 

thrombocytopenia-like chronic 

MPD.

100 40–50 80–85 <5 10–15 As for Vav-Atg7  � / �   (1)

WT ( n  = 3) Normal features. 95–100 <5 80 15–20 2–5 No fi brosis.

  Table S3.  Transplantability of the myeloproliferation from Vav-Atg7  � / �   in the different transplantation settings 

Experimental setting Recipient 

strain

Cell 

type

Cells 

injected

Irrad

iation

Number 

of recipient 

mice 

Myeloproliferation 

in peripheral 

hematopoietic organs of 

recipients of Vav-

Atg7  � / �   cells

Myelodysplasia 

in BM

Symptoms and time of 

culling of recipients of 

Vav-Atg7  � / �   cells

Hematopoietic 

reconstitution by 

Vav-Atg7  � / �   cells

1:1 competitive BM 

repopulation assay

B6SJL 

CD45.1

BM 1 × 10 6  

test + 

1 × 10 6  

CD45.1 + 

Lethal 6 WT; 6 

Vav-Atg7  � / �  

No N/A N/A No

BM transplant into 

immunocompromised 

mice

Rag-1  � / �  BM 2 × 10 6 Sublethal 2 WT; 4 

Vav-Atg7  � / �  

Yes in 4/4 No No in 12 wk N/A

Noncompetitive BM 

repopulation assay

B6SJL 

CD45.1

BM 2 × 10 6 Lethal 2 WT; 3 

Vav-Atg7  � / �  

Yes in 3/3 No  a  Yes in 4 wk Short term only

Noncompetitive FL 

repopulation assay

B6SJL 

CD45.1

FL 2 × 10 6 Lethal 5 WT; 6 

Vav-Atg7  � / �  

Yes in 4/6 Yes in 2/4 recipients

 with 

myeloproliferation

Yes in 7 wk (only 

the 4 recipients with 

myeloproliferation)

Yes, but not as 

effi cient as from 

WT FL cells

LSK cell repopulation assay B6SJL 

CD45.1

BM 

LSK 

cells

1 × 10 4 Lethal 3 WT; 5 

Vav-Atg7  � / �  

Yes in 2/2 (only 2/5 were 

analyzed) 

No  a  Yes in 15 d No

N/A, not applicable. For Myeloproliferation in peripheral hematopoietic organs of recipients of Vav-Atg7  � / �   cells, the organs examined were the thymus, lymph nodes, spleen, 

and liver.

 a The BM of these mice displayed low cellularity, indicating poor or no BM repopulation.



<<
  /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


