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Supplementary Table 1: Untreated group compared with treated group genes upregulated or 
downregulated for each cluster. (See Excel file) 
 

 

Supplementary Figure 1: FACS plot representative of the gating strategy used following 
micronuclei assay staining. 

 

 
Supplementary Figure 2: FACS plot representative of the gating strategy following staining. 

 

 

Supplementary Figure 3: Bubble plot showing all the cell types that were considered as the most 
probable by ScType for cluster annotation. 



 



Supplementary Figure 4: Integrated analysis for each group and identification of sub-clusters of 
distinct cell types. (A) UMAP of concatenate sample. The UMAP embedding and Leiden 
clustering were performed on the integrated gene expression, Cells are labeled based on their 
cluster identity. (B) Dot plot showing the average expression of selected marker genes for each 
cluster. The size of dots represents the fraction of cells expressing a given gene (>0 expression 
value) and the color intensity reflects the average expression level within each cluster. (C) 
Heatmap of cluster signature genes highlighted on left. Expression of the 10 top differentially 
expressed genes across the cells. (D) UMAP split by samples representing the distribution of 
cells by cluster. 



 
 
 
 
 
 

G2/M DNA replication checkpoint 
DNA methylation 
TWIK−releated acid−sensitive K+ channel (TASK) 
Utilization of Ketone Bodies 
Scavenging of heme from plasma 
Sodium/Proton exchangers 
Scavenging by Class H Receptors 
DNA replication initiation 
E2F−enabled inhibition of pre−replication complex formation 
Synthesis of 15−eicosatetraenoic acid derivatives 
Phosphate bond hydrolysis by NTPDase proteins 
Synthesis of dolichyl−phosphate mannose 
NFG and proNGF binds to p75NTR 
Metabolism of ingested H2SeO4 and H2SeO3 into H2Se 
Lectin pathway of complement activation 
Attachment of GPI anchor to uPAR 
Ficolins bind to repetitive carbohydrate structures on the target cell surface 
Classical antibody−mediated complement activation 
Creation of C4 and C2 activators 
Inositol transporters 
Type II Na+/Pi cotransporters 
Transport and synthesis of PAPS 
Sodium−coupled phosphate cotransporters 
Abacavir transmembrane transport 
Adrenaline signalling through Alpha−2 adrenergic receptor 
Methylation of MeSeH for excretion 
Serine biosynthesis 
CDC6 association with the ORC:origin complex 
Acetylation 
Terminal pathway of complement 
Classical Kir channels 
Initial triggering of complement 
Ion influx/efflux at host−pathogen interface 
Pyrimidine catabolism 
Metabolism of ingested MeSeO2H into MeSeH 
PAOs oxidise polyamines to amines 
Transfer of LPS from LBP carrier to CD14 
Sensory perception of salty taste 
Lactose synthesis 
Proton/oligopeptide cotransporters 
Ciprofloxacin ADME 
COX reactions 
Events associated with phagocytolytic activity of PMN cells 
NEIL3−mediated resolution of ICLs 
Hydroxycarboxylic acid−binding receptors 
Rhesus blood group biosynthesis 
Bicarbonate transporters 
Synthesis of PS 
Termination of O−glycan biosynthesis 
Sensory perception of sour taste 
Mitochondrial ABC transporters 
Agmatine biosynthesis 
Interleukin−33 signaling 
Digestion of dietary lipid 
Wax biosynthesis 
Mitochondrial transcription termination 
Synthesis of CL 
Transport of glycerol from adipocytes to the liver by Aquaporins 
Antagonism of Activin by Follistatin 
Glutathione synthesis and recycling 
Conjugation of benzoate with glycine 
Conjugation of salicylate with glycine 
Conjugation of carboxylic acids 
Amino Acid conjugation 
Phase 1 − inactivation of fast Na+ channels 
Erythrocytes take up oxygen and release carbon dioxide 
Alternative complement activation 
FMO oxidises nucleophiles 
Fructose biosynthesis 
FGFR1c and Klotho ligand binding and activation 
Synthesis of Hepoxilins (HX) and Trioxilins (TrX) 
Tandem pore domain halothane−inhibited K+ channel (THIK) 
BDNF activates NTRK2 (TRKB) signaling 
Histamine receptors 
Reactions specific to the hybrid N−glycan synthesis pathway 
Vasopressin−like receptors 
Presynaptic depolarization and calcium channel opening 
Carnitine synthesis 
Biosynthesis of DPAn−6 SPMs 
Serotonin receptors 
Tachykinin receptors bind tachykinins 
FGFR3b ligand binding and activation 
Electron transport from NADPH to Ferredoxin 
Hyaluronan biosynthesis and export 
Biosynthesis of protectin and resolvin conjugates in tissue regeneration (PCTR and RCTR) 
MGMT−mediated DNA damage reversal 
Potassium transport channels 
Organic anion transport 
HCN channels 
Sterols are 12−hydroxylated by CYP8B1 
Oleoyl−phe metabolism 
Conjugation of phenylacetate with glutamine 
SDK interactions 
Regulation of thyroid hormone activity 
TWIK related potassium channel (TREK) 
Alanine metabolism 
CYP2E1 reactions 
Activation of Na−permeable kainate receptors 
Vitamins 
ATP sensitive Potassium channels 

 
 
 
 
 
 
 
 
 
 
 

Supplementary Figure 5: Heatmap of the top 100 differential pathways by Reactome gene set 
analysis. 
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Supplementary Figure 6: Single-Cell RNA Sequencing reveals antagonistic anti-CD117 mAb 
effects on MAPK pathway. (A-D) Pathway enrichment is expressed as the –log[p.value] adjusted 
for multiple comparisons and WikiPathways_2019_Mouse data base was used26. (A) Up and down 
regulated pathways in 1-week WT ACK2 groups compare with untreated groups. (D) Up and down 
regulated pathways in 1-week FANCD2-/- ACK2 groups compare with untreated groups. (C) Up 
and down regulated pathways in 24-weeks WT ACK2 groups compare with untreated groups. (D) 
Up and down regulated pathways in 24-weeks FANCD2-/- ACK2 groups compare with untreated 
groups. (E) Dot plot showing the average expression of selected marker genes for each group. The 
size of dots represents the fraction of cells expressing a given gene (>0 expression value) and the 
color intensity reflects the average expression level within each cluster. (F) Downregulation of 
MAPK pathways after c-Kit mAb inhibition. 



 

 

 
Supplementary Figure 7: Differential gene expressions for each subgroup in untreated versus 
ACK2 treated for cluster 0 – Monocytes. (A) Venn diagram. (B) Genes in common that were up- 
or down-regulated across groups. (C) Volcano plot for each comparison. p-value < 0.05 and an 
average log2 fold change (avg_log2FC) < ±0.5. 

Names Total Elements 

1 week FANCD2 Untreated_vs_ACK2 
1 week WT Untreated_vs_ACK2 
24 weeks FANCD2 Untreated_vs_ACK2 
24 weeks WT Untreated_vs_ACK2 

1 Cux1 

1 week FANCD2 Untreated_vs_ACK2 
1 week WT Untreated_vs_ACK2 
24 weeks WT Untreated_vs_ACK2 

7 Ifitm1 
Il1rap 
Fos 
Hbb-bs 
Zfp36 
Lrg1 
Hba-a2 

1 week WT Untreated_vs_ACK2 
24 weeks FANCD2 Untreated_vs_ACK2 
24 weeks WT Untreated_vs_ACK2 

6 Camp 
Sipa1l1 
Pde7b 
Klf13 
Crispld2 
Rbm47 

1 week FANCD2 Untreated_vs_ACK2 
24 weeks WT Untreated_vs_ACK2 

12 Ier2 
Nup98 
Gm42418 
Klf2 
Wfdc17 
Dennd4a 
Egr1 
Cmss1 
Il1b 
Ier5 
Cdk8 
Ubc 

1 week WT Untreated_vs_ACK2 
24 weeks FANCD2 Untreated_vs_ACK2 

7 Mmp8 
Sla 
Fkbp5 
Nedd9 
Zfand4 
Ccnd3 
4932438A13Rik 

1 week WT Untreated_vs_ACK2 
24 weeks WT Untreated_vs_ACK2 

30 Antxr2 
Sik3 
Hectd1 
Btg2 
Cd33 
Plin2 
Sgms1 
Plaur 
Babam2 
Arl15 
Ndel1 
Glipr2 
Dusp1 
Adam19 
Birc3 
Picalm 
Arid5b 
Igf1r 
Ralgapa1 
Sbno2 
Tmod3 
Gpcpd1 
Cpne2 
Tsc22d3 
Fndc3b 
Bcl6 
Gab2 
Il13ra1 
Ube2h 
Ifitm2 

24 weeks FANCD2 Untreated_vs_ACK2 
24 weeks WT Untreated_vs_ACK2 

2 Retnlg 
Rdh12 

 



 

 
Supplementary Figure 8: Differential gene expressions for each subgroup in untreated versus 
ACK2 treated for cluster 1 – Neutrophils. (A) Venn diagram. (B) Genes in common that were up- 
or down-regulated across groups. (C) Volcano plot for each comparison. p-value < 0.05 and an 
average log2 fold change (avg_log2FC) < ±0.5. 

Names Total Elements 

1 week FANCD2 Untreated_vs_ACK2 
1 week WT Untreated_vs_ACK2 
24 weeks FANCD2 Untreated_vs_ACK2 
24 weeks WT Untreated_vs_ACK2 

1 Cux1 

1 week FANCD2 Untreated_vs_ACK2 
1 week WT Untreated_vs_ACK2 
24 weeks WT Untreated_vs_ACK2 

7 Ifitm1 
Il1rap 
Fos 
Hbb-bs 
Zfp36 
Lrg1 
Hba-a2 

1 week WT Untreated_vs_ACK2 
24 weeks FANCD2 Untreated_vs_ACK2 
24 weeks WT Untreated_vs_ACK2 

6 Camp 
Sipa1l1 
Pde7b 
Klf13 
Crispld2 
Rbm47 

1 week FANCD2 Untreated_vs_ACK2 
24 weeks WT Untreated_vs_ACK2 

12 Ier2 
Nup98 
Gm42418 
Klf2 
Wfdc17 
Dennd4a 
Egr1 
Cmss1 
Il1b 
Ier5 
Cdk8 
Ubc 

1 week WT Untreated_vs_ACK2 
24 weeks FANCD2 Untreated_vs_ACK2 

7 Mmp8 
Sla 
Fkbp5 
Nedd9 
Zfand4 
Ccnd3 
4932438A13Rik 

1 week WT Untreated_vs_ACK2 
24 weeks WT Untreated_vs_ACK2 

30 Antxr2 
Sik3 
Hectd1 
Btg2 
Cd33 
Plin2 
Sgms1 
Plaur 
Babam2 
Arl15 
Ndel1 
Glipr2 
Dusp1 
Adam19 
Birc3 
Picalm 
Arid5b 
Igf1r 
Ralgapa1 
Sbno2 
Tmod3 
Gpcpd1 
Cpne2 
Tsc22d3 
Fndc3b 
Bcl6 
Gab2 
Il13ra1 
Ube2h 
Ifitm2 

24 weeks FANCD2 Untreated_vs_ACK2 
24 weeks WT Untreated_vs_ACK2 

2 Retnlg 
Rdh12 

 



 

  
 

Supplementary Figure 9: Differential gene expressions for each subgroup in untreated versus 
ACK2 treated for cluster 2 – B cell progenitor (A) Venn diagram. (B) Genes in common that were 
up- or down-regulated across groups. (C) Volcano plot for each comparison. p-value < 0.05 and 
an average log2 fold change (avg_log2FC) < ±0.5. 

Names Total Elements 

1 week FANCD2 Untreated_vs_ACK2 
1 week WT Untreated_vs_ACK2 

1 S100a6 

1 week FANCD2 Untreated_vs_ACK2 
24 weeks FANCD2 Untreated_vs_ACK2 

2 Hbb-bs 
Hba-a2 

1 week FANCD2 Untreated_vs_ACK2 
24 weeks WT Untreated_vs_ACK2 

2 Gm42418 
Cmss1 

1 week WT Untreated_vs_ACK2 
24 weeks WT Untreated_vs_ACK2 

3 S100a9 
mt-Nd3 
S100a8 

24 weeks FANCD2 Untreated_vs_ACK2 
24 weeks WT Untreated_vs_ACK2 

1 Gm49980 

 



 

 
Supplementary Figure 10: Differential gene expressions for each subgroup in untreated versus 
ACK2 treated for cluster 3 – Monocyte/Neutrophil progenitor (A) Venn diagram. (B) Genes in 
common that were up- or down-regulated across groups. (C) Volcano plot for each comparison. p- 
value < 0.05 and an average log2 fold change (avg_log2FC) < ±0.5. 

Names Total Elements 

1 week FANCD2 Untreated_vs_ACK2 
1 week WT Untreated_vs_ACK2 
24 weeks FANCD2 Untreated_vs_ACK2 
24 weeks WT Untreated_vs_ACK2 

1 Hbb-bs 

1 week FANCD2 Untreated_vs_ACK2 
1 week WT Untreated_vs_ACK2 
24 weeks WT Untreated_vs_ACK2 

1 Ifitm6 

1 week FANCD2 Untreated_vs_ACK2 
24 weeks FANCD2 Untreated_vs_ACK2 
24 weeks WT Untreated_vs_ACK2 

1 Hba-a2 

1 week WT Untreated_vs_ACK2 
24 weeks FANCD2 Untreated_vs_ACK2 
24 weeks WT Untreated_vs_ACK2 

4 Crispld2 
Cebpb 
Picalm 
Scrg1 

1 week FANCD2 Untreated_vs_ACK2 
24 weeks WT Untreated_vs_ACK2 

7 Rasa2 
Npepps 
App 
Rflnb 
Gm42418 
Dennd4a 
Cmss1 

1 week WT Untreated_vs_ACK2 
24 weeks FANCD2 Untreated_vs_ACK2 

1 Fkbp5 

1 week WT Untreated_vs_ACK2 
24 weeks WT Untreated_vs_ACK2 

17 Sipa1l1 
Klf2 
Fos 
Thbs1 
Il1r2 
Clec4d 
Ccnd3 
Pram1 
Alox5ap 
Antxr2 
Chil3 
Dach1 
Sgms1 
Cxcr2 
Hp 
Ccr1 
Gab2 

24 weeks FANCD2 Untreated_vs_ACK2 
24 weeks WT Untreated_vs_ACK2 

2 Zfp36l2 
Retnlg 

 



 

 
 

Supplementary Figure 11: Differential gene expressions for each subgroup in untreated versus 
ACK2 treated for cluster 4 – Myeloid progenitor 1 (A) Venn diagram. (B) Genes in common that 
were up- or down-regulated across groups. (C) Volcano plot for each comparison. p-value < 0.05 
and an average log2 fold change (avg_log2FC) < ±0.5. 

Names Total Elements 

1 week FANCD2 Untreated_vs_ACK2 
1 week WT Untreated_vs_ACK2 
24 week WT Untreated_vs_ACK2 

2 Gm42418 
Ftl1 

1 week FANCD2 Untreated_vs_ACK2 
1 week WT Untreated_vs_ACK2 

12 Ier2 
Hba-a1 
S100a8 
Fos 
Dusp1 
Hbb-bs 
Hbb-bt 
Iglc1 
Igkc 
Hba-a2 
Mmp9 
Ctsb 

1 week FANCD2 Untreated_vs_ACK2 
24 week WT Untreated_vs_ACK2 

8 Tpt1 
Ccl6 
Rhob 
Camk1d 
Retnlg 
Lars2 
Cmss1 
Cdk8 

1 week WT Untreated_vs_ACK2 
24 week FANCD2 Untreated_vs_ACK2 

1 Fkbp5 

1 week WT Untreated_vs_ACK2 
24 week WT Untreated_vs_ACK2 

19 Rassf2 
Napsa 
mt-Atp8 
Lpp 
Trim12a 
Aoah 
Adam19 
Chil1 
Padi4 
Glg1 
Trem3 
Tgfbr2 
Rbm47 
Alox5 
Malt1 
Stx11 
Cdc42se2 
Dgkh 
Baz2a 

 



 

  

Supplementary Figure 12: Differential gene expressions for each subgroup in untreated versus 
ACK2 treated for cluster 5 – Myeloid progenitor 2 (A) Venn diagram. (B) Genes in common that 
were up- or down-regulated across groups. (C) Volcano plot for each comparison. p-value < 0.05 
and an average log2 fold change (avg_log2FC) < ±0.5. 

Names Total Elements 

1 week FANCD2 Untreated_vs_ACK2 
1 week WT Untreated_vs_ACK2 
24 week WT Untreated_vs_ACK2 

1 Klf2 

1 week FANCD2 Untreated_vs_ACK2 
1 week WT Untreated_vs_ACK2 

3 Hbb-bs 
Hbb-bt 
Hba-a2 

1 week FANCD2 Untreated_vs_ACK2 
24 week WT Untreated_vs_ACK2 

5 Btg2 
Gm42418 
Ifitm3 
Cmss1 
Rflnb 

1 week WT Untreated_vs_ACK2 
24 week WT Untreated_vs_ACK2 

4 Pirb 
Fos 
Pram1 
Ifitm6 

 



 
 

  
 

Supplementary Figure 13: Differential gene expressions for each subgroup in untreated versus 
ACK2 treated for cluster 6 – Myeloid progenitor 3 (A) Venn diagram. (B) Genes in common that 
were up- or down-regulated across groups. (C) Volcano plot for each comparison. p-value < 0.05 
and an average log2 fold change (avg_log2FC) < ±0.5. 

Names Total Elements 

1 week FANCD2 Untreated_vs_ACK2 
24 week FANCD2 Untreated_vs_ACK2 

2 Hbb-bs 
Hba-a1 

1 week FANCD2 Untreated_vs_ACK2 
24 week WT Untreated_vs_ACK2 

3 Camk1d 
Cmss1 
Gm42418 

1 week WT Untreated_vs_ACK2 
24 week WT Untreated_vs_ACK2 

4 Lcn2 
Gm26917 
Ngp 
Ifitm6 

 



 

  
Supplementary Figure 14: Differential gene expressions for each subgroup in untreated versus 
ACK2 treated for cluster 7 – Macrophages (A) Venn diagram. (B) Genes in common that were up- 
or down-regulated across groups. (C) Volcano plot for each comparison. p-value < 0.05 and an 
average log2 fold change (avg_log2FC) < ±0.5. 

Names Total Elements 

1 week FANCD2 Untreated_vs_ACK2 
1 week WT Untreated_vs_ACK2 

5 Fosb 
Camp 
Hbb-bs 
Hba-a2 
Jun 

1 week FANCD2 Untreated_vs_ACK2 
24 week WT Untreated_vs_ACK2 

2 Cmss1 
Gm42418 

1 week WT Untreated_vs_ACK2 
24 week WT Untreated_vs_ACK2 

8 Picalm 
Gsr 
Vcan 
Dock4 
Stat3 
Klf13 
Gda 
Ddi2 

24 week FANCD2 Untreated_vs_ACK2 
24 week WT Untreated_vs_ACK2 

1 Rpl5 

 



 

  
Supplementary Figure 15: Differential gene expressions for each subgroup in untreated versus 
ACK2 treated for cluster 8 – Immature B-cell (A) Venn diagram. (B) Genes in common that were 
up- or down-regulated across groups. (C) Volcano plot for each comparison. p-value < 0.05 and 
an average log2 fold change (avg_log2FC) < ±0.5. 

Names Total Elements 

1 week FANCD2 Untreated_vs_ACK2 
1 week WT Untreated_vs_ACK2 

4 Hbb-bs 
Hba-a2 
Retnlg 
Fos 

1 week FANCD2 Untreated_vs_ACK2 
24 week WT Untreated_vs_ACK2 

7 Dennd4a 
Camk1d 
Cmss1 
Gm42418 
Cdk8 
Fbxo11 
Stk17b 

1 week WT Untreated_vs_ACK2 
24 week WT Untreated_vs_ACK2 

4 Fchsd2 
Elmo1 
Foxn3 
Hvcn1 

24 week FANCD2 Untreated_vs_ACK2 
24 week WT Untreated_vs_ACK2 

1 Ebf1 

 



 

  
 

Supplementary Figure 16: Differential gene expressions for each subgroup in untreated versus 
ACK2 treated for cluster 9 – CLP (A) Venn diagram. (B) Genes in common that were up- or down- 
regulated across groups. (C) Volcano plot for each comparison. p-value < 0.05 and an average 
log2 fold change (avg_log2FC) < ±0.5. 

Names Total Elements 

1 week FANCD2 Untreated_vs_ACK2 
1 week WT Untreated_vs_ACK2 
24 week WT Untreated_vs_ACK2 

1 Jun 

1 week WT Untreated_vs_ACK2 
24 week FANCD2 Untreated_vs_ACK2 
24 week WT Untreated_vs_ACK2 

1 Hbb-bs 

1 week FANCD2 Untreated_vs_ACK2 
24 week WT Untreated_vs_ACK2 

5 Ptpn22 
Cdk8 
Fosb 
Gm42418 
Cmss1 

1 week WT Untreated_vs_ACK2 
24 week FANCD2 Untreated_vs_ACK2 

2 Il7r 
Hba-a2 

1 week WT Untreated_vs_ACK2 
24 week WT Untreated_vs_ACK2 

6 mt-Nd3 
Ccnd3 
Arhgap26 
Serinc3 
Resf1 
Arhgef18 

 



 
 

  
Supplementary Figure 17: Differential gene expressions for each subgroup in untreated versus 
ACK2 treated for cluster 10 – Dendritic cell (A) Venn diagram. (B) Genes in common that were 
up- or down-regulated across groups. (C) Volcano plot for each comparison. p-value < 0.05 and 
an average log2 fold change (avg_log2FC) < ±0.5. 

Names Total Elements 
1 week FANCD2 Untreated_vs_ACK2 
1 week WT Untreated_vs_ACK2 

1 Fos 

1 week FANCD2 Untreated_vs_ACK2 
24 week WT Untreated_vs_ACK2 

2 Cmss1 
Gm42418 

1 week WT Untreated_vs_ACK2 
24 week WT Untreated_vs_ACK2 

7 Ltf 
Lcn2 
Camp 
Ngp 
S100a8 
S100a9 
Lyz2 

 



 
 

 

Supplementary Figure 18: Differential gene expressions for each subgroup in untreated versus 
ACK2 treated for cluster 11 – Erythroblast (A) Venn diagram. (B) Genes in common that were 
up- or down-regulated across groups. (C) Volcano plot for each comparison. p-value < 0.05 and 
an average log2 fold change (avg_log2FC) < ±0.5. 



 
 

  

Supplementary Figure 19: Differential gene expressions for each subgroup in untreated versus 
ACK2 treated for cluster 12 – B cells (A) Venn diagram. (B) Genes in common that were up- or 
down-regulated across groups. (C) Volcano plot for each comparison. p-value < 0.05 and an 
average log2 fold change (avg_log2FC) < ±0.5. 

Names Total Elements 

1 week FANCD2 
Untreated_vs_ACK2 
1 week WT Untreated_vs_ACK2 

1 Hbb-bs 

 



 
 

 
 

Supplementary Figure 20: Differential gene expressions for each subgroup in untreated versus 
ACK2 treated for cluster 13 – Plasma cells (A) Venn diagram. (B) Genes in common that were 
up- or down-regulated across groups. (C) Volcano plot for each comparison. p-value < 0.05 and 
an average log2 fold change (avg_log2FC) < ±0.5. 


