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Figure S1. GO functional analysis shows enrichment of adhesion and motility 

pathways. The top upregulated biological pathways for CSF-1-induced macrophage 

differentiation for overall differentiation (C1 to C3), development of adhesion from non-
adherent precursors (C1 to C2) and subsequent maturation of adherent macrophages (C2 
to C3). Fold-enrichment is on the X-axis and the p value is beside each pathway. 



List of supplementary tables: 
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Table S2 - Top 50 downregulated and upregulated genes 
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Table S1. Numbers of differentially expressed genes (p<0.01) 

Differentiation Stage Upregulated Downregulated Total 

C1 to C3 2407 3355 5752 

C1 to C2 2415 3582 5997 

C2 to C3 487 554 1041 
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Table S2. Top 50 down- and up-regulated genes

Gene Ratio Gene Ratio Gene Ratio Gene Ratio Gene Ratio Gene Ratio
S100a9 0.00001 Nes 2661.95 Mmp9 0.00016 Speg 971.70 Scd1 0.0008 Trem1 274.90
Ngp 0.00002 Fat3 2180.81 Retnlg 0.00029 Fcna 325.08 S100a9 0.0011 Id1 239.71
Ltf 0.00006 Speg 1740.90 Hbb-bs 0.00073 Pmp22 296.82 Scd2 0.0023 Cd207 147.39
Mpo 0.00009 Ch25h 1169.49 Cd79a 0.00087 Adra1a 255.18 Ngp 0.0024 Ch25h 110.48
Chil3 0.00010 Emp2 1066.19 Fn1 0.00088 Gas6 241.43 F13a1 0.0024 Zfp618 108.72
Lcn2 0.00010 Fcna 953.98 Cxcr2 0.00104 Folr2 206.41 H2-Aa 0.0025 Ltbp2 97.86
Camp 0.00012 Folr2 879.49 Cd19 0.00110 Lama3 182.26 Chil3 0.0032 Pcsk1 70.34
Ly6c2 0.00015 Htr2b 573.53 Nt5e 0.00128 Cacna1a 166.17 H2-Eb1 0.0044 Id3 52.90
Sell 0.00022 P4ha2 467.68 Ikzf3 0.00137 Lrrc14b 156.20 Camp 0.0055 Dmwd 52.90
Cd177 0.00024 Pmp22 385.09 Mmp25 0.00143 Emp2 155.70 Ciita 0.0056 Sox7 52.82
S100a8 0.00026 Cdkn2a 379.98 Rag1 0.00156 Gpr176 137.68 Ccr2 0.0065 Gm26902 51.38
H2-Aa 0.00027 Lama3 359.01 Mctp2 0.00156 Samd4 128.25 Fads2 0.0071 Adcy2 50.25
Itgb2l 0.00029 Edil3 310.18 Il1f9 0.00162 Nes 125.01 Mpo 0.0075 Epha2 48.80
Retnlg 0.00029 Kitl 307.39 Pax5 0.00166 4930430E12Rik123.53 Ltf 0.0078 Ccnd1 48.06
Cxcr2 0.00030 Cacna1a 307.25 Fcmr 0.00182 Asb4 120.13 Gpr141 0.0086 Pmepa1 41.44
Prtn3 0.00034 Hmga2 298.91 Cecr2 0.00183 Htr2b 118.02 Ly6c2 0.0090 Synpo 39.68
Plbd1 0.00037 Pla2g5 289.33 Zfp831 0.00189 Gdf15 114.79 Clec2i 0.0093 Nptx1 37.77
F13a1 0.00040 Shc2 284.66 Asprv1 0.00199 Fat3 113.39 Treml2 0.0094 AA467197 37.50
Rab44 0.00040 Nrcam 279.15 Ablim1 0.00217 Cnrip1 112.43 Ms4a4a 0.0102 Tmeff1 34.22
Plac8 0.00042 Cpe 276.23 Hbb-bt 0.00220 Gpr162 110.25 H2-Ab1 0.0104 Sncaip 31.18
Ctsg 0.00044 Gas6 251.11 Nlrp12 0.00221 Kitl 106.80 Adam19 0.0105 Pxdc1 30.07
Hp 0.00045 Zfp618 247.14 Hba-a1 0.00224 Pdgfc 99.61 Plbd1 0.0110 Spsb1 28.15
H2-Eb1 0.00047 Meis3 214.19 Amer2 0.00230 Gprc5c 97.63 Thbs1 0.0115 Cdkn2a 25.79
Fn1 0.00053 Cdkn2b 203.48 Apol7c 0.00242 Cmbl 88.30 F7 0.0137 Galnt3 25.77
Ccdc88c 0.00053 Vsig4 197.64 Mgam 0.00244 Mcoln3 84.81 Ptger3 0.0149 Stard13 25.26
Myb 0.00058 Spats2 156.66 Ms4a1 0.00269 P4ha2 81.01 Phgdh 0.0158 Cxcl14 25.18
Elane 0.00067 Pcdhac2 143.76 Tinagl1 0.00278 Naprt 80.56 Lrrc14b 0.0169 Hectd2os 24.83
Ciita 0.00072 Nptx1 141.54 Atp1b1 0.00280 Cpeb1 78.47 Lcn2 0.0177 Atf7ip2 24.30
Hbb-bs 0.00075 Epas1 139.91 Blk 0.00289 Mt2 78.14 Cd177 0.0182 Col14a1 24.26
Chil1 0.00078 G530011O06Rik136.41 Pou2af1 0.00290 Eya4 77.50 Mmp8 0.0186 Vsig4 22.03
Prg2 0.00080 Ccl12 135.04 Trem1 0.00304 Unc5b 76.69 Axl 0.0191 Nes 21.29
Rflnb 0.00082 Cpeb1 127.66 Fpr1 0.00309 Gdpd1 75.27 Elane 0.0192 Plxna4 21.21
Thbs1 0.00084 Plekhh2 121.39 Bach2 0.00313 Cd300ld4 74.17 Plac8 0.0200 Cdkn2b 21.01
Mmp9 0.00086 Rgs11 114.76 Ebf1 0.00317 C77080 73.84 Klk1b11 0.0202 Hcar2 19.32
Treml2 0.00088 Slc9b2 114.53 Cpm 0.00321 Stab2 73.70 Rab44 0.0216 Fat3 19.23
Cd79a 0.00088 Cd59a 113.91 Fscn1 0.00332 Spats2 70.44 Ctsg 0.0228 Gm38248 18.52
Satb1 0.00089 Rab34 112.86 Ccr7 0.00333 Meis3 70.39 Prtn3 0.0238 Nanos1 18.08
Pglyrp1 0.00092 Sh3bgrl2 109.97 Itih5 0.00338 Lamb2 65.07 Kmo 0.0241 Dusp4 17.99
F5 0.00097 Gsta3 108.72 Cacna1e 0.00339 Ednrb 63.78 Smpd3 0.0247 Ndst3 17.69
Flt3 0.00111 Bik 104.61 Ly6g 0.00362 Neil2 63.05 Cd74 0.0251 Flt1 17.64
Cd19 0.00112 Creg2 104.11 Pik3c2b 0.00371 Cdk15 62.91 Ms4a4c 0.0269 Asb2 17.57
Itga2b 0.00112 Adra1a 103.92 Gm43181 0.00374 Shc2 62.42 S100a8 0.0277 Gm807 17.57
H2-Ab1 0.00115 Hectd2os 102.62 Prss34 0.00376 Peli3 61.86 Hp 0.0278 Phlda1 16.83
Siglech 0.00116 Rhod 102.28 Ankrd22 0.00376 2210011C24Rik58.48 Itga2b 0.0283 Ccl12 16.01
Ccr2 0.00120 Zcchc14 101.30 Tnfrsf13c 0.00401 Serpinb6a 58.42 Jaml 0.0288 Cpe 15.94
Cd79b 0.00121 Ctsf 100.34 Ppp1r16b 0.00423 Gm15513 58.13 Sell 0.0298 Dnm1 14.63
Chst15 0.00122 Lipn 99.64 Aff3 0.00425 Cd300ld2 57.19 Mefv 0.0311 Klra2 14.54
Nedd4 0.00123 Cmbl 97.17 Cd55 0.00430 Zcchc14 55.00 Ppbp 0.0316 Pilra 14.53
Crispld2 0.00125 Efr3b 96.73 Mast4 0.00442 Mmp27 54.54 Itgb2l 0.0324 Ccl2 14.48
Pax5 0.00125 Eya4 96.47 Myb 0.00447 Hmga2 53.86 Tlr9 0.0325 Prss46 14.47

C3/C2 upC3/C1 down C3/C1 up C2/C1 down C2/C1 up C3/C2 down

J. Cell Sci.: doi:10.1242/jcs.232405: Supplementary information

Jo
ur

na
l o

f C
el

l S
ci

en
ce

 •
 S

up
pl

em
en

ta
ry

 in
fo

rm
at

io
n



Table S3 - Genes significantly up- or down-regulated, C1-C3 differentiation  

Table S4 - Genes significantly up- or down-regulated, C1-C2 differentiation 

 Table S5 - Genes significantly up- or down-regulated, C2-C3 differentiation 

Click here to Download Table S3

Click here to Download Table S4

Click here to Download Table S5
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Table S6. Genes up-regulated in C1 to C3 that match Mouse Cell Atlas macrophage markers
Markers common to 
all 4 Han Mϕ  clusters 
AND up-regulated in 
C1 to C3

C3/C1       C1 RPM  
Mean 
log2 

C2 RPM 
Mean 
log 2

C3 RPM  
Mean 
log2 

C1 Reads  
Mean raw

C2 Reads 
Mean raw

C3 Reads 
Mean raw

C1qa 47.62 5.16 8.97 10.74 963.3 6764.3 28197.0
C1qc 20.88 6.01 9.88 10.40 1692.3 12598.7 22726.3
Mrc1 14.78 5.76 10.37 9.65 1202.3 17183.3 13842.7
Fcgrt 11.45 3.65 7.19 7.17 294.7 2397.7 2629.7
Adgre1 10.03 7.36 10.12 10.69 3582.7 16183.0 27901.3
C1qb 9.32 7.71 10.70 10.93 4837.7 23731.3 33131.3
Ctsd 8.51 10.62 12.88 13.71 29677.7 142626.7 273244.7
Ctsb 7.38 10.27 13.34 13.16 25231.7 170676.3 180398.3
Lgmn 5.48 7.49 10.68 9.95 4088.3 22752.3 16381.0
Selenop 4.87 7.78 11.32 10.07 4367.7 56047.3 18915.7
Hexa 4.83 7.58 9.95 9.85 3981.7 14506.7 16934.0
Ctss 4.83 8.47 10.39 10.74 7636.3 20552.0 28700.0
Bst2 4.38 5.72 7.36 7.85 1382.7 2164.3 3463.3
Ctsa 4.05 7.72 9.56 9.74 4386.0 10435.7 14239.3
Sdcbp 3.99 7.62 9.86 9.61 4041.3 12663.0 12567.3
Cd68 3.82 6.79 9.00 8.73 2555.0 7355.3 7545.7
Blvrb 3.31 6.81 8.15 8.54 2590.3 3766.7 5843.0
Grn 3.24 8.65 10.71 10.35 8655.3 23855.7 22231.0
Npc2 3.18 7.35 9.26 9.01 3489.3 8499.7 8817.3
Creg1 3.15 7.87 9.05 9.53 4758.7 7737.0 13033.3
Atp6v0b 3.14 6.36 7.77 8.00 1832.0 2898.3 4230.7
Cstb 3.11 5.30 7.26 6.94 944.0 2061.7 1826.7
Lgals3 2.93 9.58 11.40 11.13 15302.3 41882.3 40639.0
Maf 2.85 6.14 7.77 7.66 1712.3 2939.7 3290.7
Ctsz 2.76 8.73 10.35 10.19 9121.7 18389.7 19935.0
Atp6ap1 2.66 6.95 8.35 8.36 2578.0 4343.0 5236.7
Fcgr3 2.65 7.98 9.45 9.38 5001.7 10507.7 11693.3
Clta 2.62 7.51 8.81 8.89 3830.0 5797.0 7636.7
Akr1a1 2.51 7.99 10.20 9.31 5295.3 16591.7 10114.3
Lamp1 2.43 9.11 10.92 10.39 10687.3 31359.0 22440.7
Snx2 2.27 7.15 7.87 8.33 3142.0 3088.7 4800.3
Lyz2 2.25 13.04 13.88 14.21 122126.0 227381.7 478054.0
Itm2b 1.90 9.13 10.31 10.06 10749.7 22698.0 17474.0
Fth1 1.90 9.57 10.90 10.50 16503.0 30483.0 23565.3
Ostf1 1.88 7.65 8.14 8.56 4057.3 3656.3 5833.3
Ptpn18 1.82 5.56 6.20 6.43 1028.0 952.7 1242.3
Calm1 1.79 8.99 9.45 9.83 10364.7 9231.0 14989.3
Cyba 1.73 7.45 8.30 8.25 3708.0 4176.0 4869.7
Snx5 1.73 7.62 9.29 8.41 4033.7 8650.0 5089.3
Cfp 1.67 7.72 8.36 8.46 4405.3 4327.3 5927.3
Cd53 1.56 7.51 7.81 8.15 3694.7 3216.3 4450.7
Csf1r 1.52 9.70 10.87 10.30 16113.3 30946.0 21370.3
Ftl1 1.16 11.72 12.00 11.93 51400.7 68989.3 76498.0
Tmsb4x 1.07 12.33 11.29 12.44 69927.3 37345.0 96815.3
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Table S8 - Cadherins and catenins

C1 C2 C3
E-Cadherin Cdh1 0.02 0.001 0.00 0.001 3.39 ns 3.65 -4.07 -2.31
Cadherin 23 Cdh23 0.05 0.001 0.07 0.001 0.78 ns 0.50 -3.38 -3.73
Dachsous1 Dach1 0.12 0.001 0.01 0.001 10.85 0.01 3.37 -3.09 0.35
Fat3 Fat3 2183.04 0.001 113.40 0.001 19.25 0.001 -3.67 3.16 7.43
Celsr1 Celsr1 0.01 0.001 0.02 0.001 0.51 ns 2.76 -3.07 -4.05
Celsr2 Celsr2 1.22 ns 0.19 0.001 6.41 0.05 -0.07 -2.47 0.21
Flamingo/Celsr3 Celsr3 0.19 0.001 0.33 0.001 0.58 ns 3.51 1.89 1.10
Protocadherin 7 Pcdh7 30.45 0.001 4.32 0.01 7.05 0.001 2.06 4.17 6.99
Protocadherin α1 Pcdha1 47.55 0.001 12.59 0.001 3.78 0.01 -4.10 -0.45 1.47
α-catenin/αE-catenin Ctnna1 1.67 0.01 1.81 0.001 0.92 ns 7.01 7.86 7.74
β-catenin Ctnnb1 1.51 0.01 1.37 0.05 1.11 ns 8.09 8.54 8.69
p120/catenin δ1 Ctnnd1 1.85 0.05 1.14 ns 1.62 ns 5.88 6.07 6.77
γ-catenin/plakoglobulin Jup 1.95 ns 3.19 0.001 0.61 ns 1.72 3.39 2.68
δ-catenin/catenin δ2 Ctnnd2 0.96 ns 0.65 ns 1.47 ns 2.58 1.97 2.52
ARVCF Arvcf 10.19 0.001 2.57 ns 3.97 0.001 0.65 2.01 4.00
Plakophilin 2 Pkp2 10.70 0.01 1.13 ns 9.43 0.01 -3.92 -3.74 -0.50
Plakophilin 3 Pkp3 0.08 0.001 0.37 0.001 0.22 0.05 1.45 0.01 -2.16
Plakophilin 4 Pkp4 3.385 0.001 1.61 ns 2.11 0.05 4.54 5.22 6.30

C3 / C2 p value
Mean Log2 RPM

Protein Gene C3 / C1 p value C2 / C1 p value

Table S7 - Integrated Adhesome 

Click here to Download Table S7
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Table S11.  Intermediate filaments

C1 C2 C3
Keratin 7 Krt7 0.08 0.001 0.08 0.001 1.02 ns -0.38 -4.07 -4.05
Keratin 80 Krt80 0.09 0.001 0.43 0.001 0.21 0.001 2.77 1.55 -0.72
Keratin 86 Krt86 0.11 0.001 0.11 0.001 1.02 ns -0.86 -4.07 -4.05
Vimentin Vim 1.12 ns 1.17 0.01 0.96 ns 10.74 10.97 10.91
Nestin Nes 2657.86 0.001 125.22 0.001 21.22 0.001 -3.80 3.17 7.57
Laminin A Lmna 6.45 0.001 4.06 0.001 1.59 ns 6.65 8.67 9.34
Laminin B1 Lmnb1 0.08 0.001 0.11 0.001 0.74 ns 8.66 5.44 5.00
Laminin B2 Lmnb2 0.73 ns 0.69 ns 1.06 ns 5.57 5.04 5.12

C3 / C2 p value
Mean Log2 RPM

Protein Gene C3 / C1 p value C2 / C1 p value

Table S10 - Rho family actin effectors 

Table S12 – Differentially expressed genes during IL-4-induced activation 

Table S9 - Rho family GAPs and GEFs 

Click here to Download Table S9

Click here to Download Table S10

Click here to Download Table S12
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Table  S13.  Core macrophage adhesion proteins, IL-4

-IL-4 +IL-4
Integrin α1 Itga1 1.06 ns -1.93 -1.85 Adhesion receptor
Integrin α2 Itga2 1.00 ns -1.93 -1.94 Adhesion receptor
Integrin α3 Itga3 1.00 ns -1.93 -1.94 Adhesion receptor
Integrin α4 Itga4 0.63 ns 7.33 6.66 Adhesion receptor
Integrin α5 Itga5 2.42 0.001 6.74 8.01 Adhesion receptor
Integrin α6 Itga6 0.36 0.01 8.30 6.84 Adhesion receptor
Integrin α7 Itga7 1.00 ns -1.93 -1.94 Adhesion receptor
Integrin α8 Itga8 0.04 0.001 5.59 0.85 Adhesion receptor
Integrin α9 Itga9 0.27 0.01 3.83 1.91 Adhesion receptor
Integrin α10 Itga10 1.00 ns -1.93 -1.94 Adhesion receptor
Integrin α11 Itga11 1.00 ns -1.93 -1.94 Adhesion receptor
Integrin αIIb Itga2b 1.10 ns -1.69 -1.56 Adhesion receptor
Integrin αD Itgad 1.00 ns -1.93 -1.94 Adhesion receptor
Integrin αE Itgae 1.00 ns -1.93 -1.94 Adhesion receptor
Integrin αL Itgal 0.53 ns 7.40 6.49 Adhesion receptor
Integrin αM Itgam 0.78 ns 10.40 10.05 Adhesion receptor
Integrin αV Itgav 0.92 ns 7.21 7.10 Adhesion receptor
Integrin αX Itgax 104.51 0.001 4.68 11.39 Adhesion receptor
Integrin β1 Itgb1 0.92 ns 9.25 9.13 Adhesion receptor
Integrin β2 Itgb2 2.32 0.001 10.40 11.61 Adhesion receptor
Integrin β3 Itgb3 19.60 0.001 1.75 6.04 Adhesion receptor
Integrin β4 Itgb4 1.00 ns -1.93 -1.94 Adhesion receptor
Integrin β5 Itgb5 1.21 ns 8.05 8.32 Adhesion receptor
Integrin β6 Itgb6 1.00 ns -1.93 -1.94 Adhesion receptor
Integrin β7 Itgb7 3.33 0.05 1.26 3.00 Adhesion receptor
Integrin β8 Itgb8 12.14 0.001 -1.93 1.67 Adhesion receptor
FAK Ptk2 2.02 0.05 2.76 3.77 Tyrosine Kinase
Pyk2 Ptk2b 0.87 ns 7.16 6.96 Tyrosine Kinase
Src Src 5.79 0.001 2.00 4.53 Tyrosine Kinase
Fyn Fyn 1.95 0.01 5.48 6.44 Tyrosine Kinase
Yes Yes 1.00 ns -1.93 -1.94 Tyrosine Kinase
Hck Hck 0.47 0.001 7.46 6.35 Tyrosine Kinase
Fgr Fgr 0.79 ns 2.79 2.44 Tyrosine Kinase
Lyn Lyn 0.42 0.001 7.82 6.55 Tyrosine Kinase
PTPRO Ptpro 0.43 0.01 7.17 5.95 Tyrosine phosphatase
Paxillin Pxn 0.76 ns 6.88 6.48 Adaptor
Hic-5 Tgfb1i1 0.63 ns -1.22 -1.88 Adaptor
Leupaxin Lpxn 1.86 0.001 6.45 7.34 Adaptor
Vinculin Vcl 2.60 0.001 5.55 6.93 Adaptor
Zyxin Zyx 2.82 0.001 7.00 8.50 Adaptor

Protein Gene Function
+IL-4/
-IL-4

p value
Mean Log2 RPM  
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