
Supplementary Table 1 The markers of 25 immune cells as the signature matrix 
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Supplementary Table 2 Detailed enrichment items of DEGs 
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Supplementary Table 3 Detailed enrichment items of all the genes by GSEA 

ID Description 

s

et

S

iz

e 

enri

chm

entS

core 

N

ES 

pv

al

ue 

p.

ad

ju

st 

qv

al

ue 

r

a

n

k 

leading

_edge 
core_enrichment 

REACTOME_PEPTIDE_LIGAND

_BINDING_RECEPTORS 

REACTOME_PEPTIDE_LIGAND

_BINDING_RECEPTORS 

1

3

5 

-

0.55

9589

78 

-

1.9

64

01

47 

8.4

92

3E

-

08 

0.0

00

43

95

6 

0.0

00

42

69

4 

2

0

1

5 

tags=41

%, 

list=14%

, 

signal=3

5% 

Oprk1/Bdkrb2/Prokr2/Rxfp2/Ccl21a/Avpr2/Sstr1/Rxfp1/Tac2/Cckbr/Edn3/

Agtr2/Gal/Sstr2/Ccr6/Npy/Npbwr1/F2rl1/Hc/Ece2/Mc1r/F2rl3/Ghsr/Pmch

/Pnoc/Mc5r/Penk/Insl5/Tacr1/Oprm1/Pf4/Ccl5/Ccl3/Tac1/Ccr5/Kiss1/Pdyn

/Trhr/Cort/Ccl28/Oxtr/Tacr2/Cxcl10/Ccl9/Npsr1/Trh/Galr1/Mc3r/Sstr5/Apl

n/Aplnr/Avpr1a/Pomc/Ghrl/Prlhr 

LEIN_CHOROID_PLEXUS_MAR

KERS 

LEIN_CHOROID_PLEXUS_MAR

KERS 

9

3 

-

0.60

9288

57 

-

2.0

43

48

92

1 

2.5

35

6E

-

07 

0.0

00

65

62 

0.0

00

63

73

6 

2

5

1

9 

tags=55

%, 

list=18%

, 

signal=4

5% 

Cab39l/Slco1c1/Kif9/Slc39a12/Slc4a5/Pcolce/4932438H23Rik/Rbm47/Ttr/Itgb5

/Vwa3a/Spata17/Slc6a20a/Cldn1/Col9a3/Nid2/Pltp/Sostdc1/Otx2/Tcn2/Cpq

/Efs/Cfh/F13a1/Lgals3bp/Slc26a11/Dnali1/Tgfbi/Cdh3/Trpv4/Tbc1d9/Rnaset

2a/Prlr/Cfap44/Lbp/Wfdc2/Tpsb2/Ace/Cldn2/Slc24a5/Col8a1/Abca4/Tmem

72/Sulf1/Col8a2/F5/Folr1/Ttc21a/Lepr/Calml4/Kcne2 

CREIGHTON_ENDOCRINE_TH

ERAPY_RESISTANCE_2 

CREIGHTON_ENDOCRINE_TH

ERAPY_RESISTANCE_2 

3

7

3 

-

0.42

9761

01 

-

1.6

36

59

60

2 

1.0

56

8E

-

06 

0.0

01

82

33

9 

0.0

01

77

10

3 

2

7

8

5 

tags=30

%, 

list=20%

, 

signal=2

5% 

Tub/Cep128/Spata6/Paqr8/Pitpnm1/Saxo2/Prr29/Eml6/Ngef/Meig1/Dzip1/1

700030J22Rik/Cfap126/Frmd8/Rabl2/Kif9/Odf2/Arntl2/Kif3a/Map6/Morn5/T

ekt1/Ppp1r32/Bbs12/Cfap157/Ccdc40/BC051019/Ttc7b/Rasal2/Fam149a/Rfx2

/Cfap45/Casc1/Coprs/Tsga10/Anks1/Mdh1b/Cfap69/Rint1/Tmem231/Pask/

Spata17/Ccdc121/Rsph1/Nacc2/Cep41/Iqch/Neto2/Drc1/Ppp6r3/Zbbx/Iqub/

Pomt1/Eml1/Efhc1/Dnah12/Nod2/Znfx1/Akap14/Zmynd10/Efcab12/Adgb/F

ank1/Dnaaf1/Spaca9/Ttc29/Ranbp9/Sntn/Nek5/Dnali1/Coch/Mlf1/Wdr49/W



dr66/Dnaaf3/Kif24/Cfap53/Dnajb13/1700016K19Rik/Rsph4a/Rsad2/Map3k19

/Dnah5/Dynlrb2/Armc3/Ttll6/Ly6h/Oasl1/Lrrc23/Ak9/Fam81b/Zhx3/Iqcg/

Ak7/Mak/Dnah7b/Pifo/Cfap221/Cfap57/Rab36/Cfap46/Cfap206/Jhy/Ston2/

Ttc21a/Dnah11/Dzank1/Dnah6/2410004P03Rik/Foxj1/Ptpn22/Cfap52/Dnal1 

REACTOME_GPCR_LIGAND_BI

NDING 

REACTOME_GPCR_LIGAND_BI

NDING 

3

1

7 

-

0.43

9319

04 

-

1.6

55

15

64 

3.3

89

8E

-

06 

0.0

04

38

64

6 

0.0

04

26

05 

2

3

9

2 

tags=36

%, 

list=17%

, 

signal=3

1% 

Ednrb/Tacr3/Wnt2b/Ccrl2/Wnt7b/Gpr4/Opn4/Pth1r/Gnb4/Adra2a/Smo/P2r

y13/Cmklr1/Oprk1/Bdkrb2/Fzd9/Wnt7a/Prokr2/Rxfp2/Chrm5/P2ry12/Cysltr

1/Ccl21a/Avpr2/Lpar1/Ptafr/Sstr1/Calcb/Crhbp/Fzd10/Rxfp1/Plppr3/Tac2/

Cckbr/Gngt2/Ptger2/Crhr2/Ihh/Ptch1/Edn3/Agtr2/Pth2r/Gal/Sstr2/Lpar3/C

rhr1/Adcyap1/Ccr6/Npy/Adora2b/Calca/Npbwr1/F2rl1/Adcyap1r1/Hc/Ece2

/Mc1r/F2rl3/Ghsr/Rho/Pmch/Pnoc/Ptger3/Mc5r/Gng11/Penk/Insl5/Grm8/

Pth2/Tacr1/Oprm1/Opn3/Hrh1/Gpr35/Adora2a/Pf4/Ptgfr/Ccl5/Drd2/Ccl3/

Gpr39/Vipr2/Crh/Tac1/Ccr5/Gpr17/Kiss1/Pdyn/Trhr/Cort/Ccl28/Adra2b/O

xtr/Wnt16/Tacr2/Lpar2/Cxcl10/Ccl9/Npsr1/Adgre1/Trh/Galr1/Mc3r/Sstr5/

Apln/Aplnr/Glp1r/Glp2r/Avpr1a/Opn1mw/Pomc/Ghrl/Ucn2/Casr/Prlhr 

REACTOME_CLASS_A_1_RHOD

OPSIN_LIKE_RECEPTORS 

REACTOME_CLASS_A_1_RHOD

OPSIN_LIKE_RECEPTORS 

2

2

8 

-

0.47

0279

9 

-

1.7

34

96

82

5 

4.8

92

4E

-

06 

0.0

05

06

45

9 

0.0

04

91

91

6 

2

5

6

0 

tags=39

%, 

list=18%

, 

signal=3

3% 

Htr2c/P2ry6/Galr2/Sstr4/Npffr1/Ednrb/Tacr3/Ccrl2/Gpr4/Opn4/Adra2a/P2r

y13/Cmklr1/Oprk1/Bdkrb2/Prokr2/Rxfp2/Chrm5/P2ry12/Cysltr1/Ccl21a/Av

pr2/Lpar1/Ptafr/Sstr1/Rxfp1/Plppr3/Tac2/Cckbr/Ptger2/Edn3/Agtr2/Gal/Sst

r2/Lpar3/Ccr6/Npy/Adora2b/Npbwr1/F2rl1/Hc/Ece2/Mc1r/F2rl3/Ghsr/Rho

/Pmch/Pnoc/Ptger3/Mc5r/Penk/Insl5/Tacr1/Oprm1/Opn3/Hrh1/Gpr35/Ado

ra2a/Pf4/Ptgfr/Ccl5/Drd2/Ccl3/Gpr39/Tac1/Ccr5/Gpr17/Kiss1/Pdyn/Trhr/

Cort/Ccl28/Adra2b/Oxtr/Tacr2/Lpar2/Cxcl10/Ccl9/Npsr1/Trh/Galr1/Mc3r/

Sstr5/Apln/Aplnr/Avpr1a/Opn1mw/Pomc/Ghrl/Prlhr 

REACTOME_COLLAGEN_FOR

MATION 

REACTOME_COLLAGEN_FOR

MATION 

8

1 

-

0.59

3599

58 

-

1.9

46

36

7.9

59

5E

0.0

06

86

0.0

06

66

2

3

0

5 

tags=44

%, 

list=16%

, 

P3h2/Loxl3/Col6a2/Pcolce/P4ha1/Col11a2/Crtap/Col22a1/Col6a3/Col14a1/Tl

l1/Col6a5/Col9a3/Itgb4/Col2a1/Col26a1/Serpinh1/Col6a1/Col5a1/Col20a1/C

ol18a1/P4ha3/Col12a1/Col28a1/Lamc2/Loxl2/Col7a1/Col23a1/Col17a1/Loxl4

/Col10a1/Col8a1/Col6a6/Col16a1/Col8a2/Col24a1 



23

5 

-

06 

64

4 

92

6 

signal=3

7% 

REACTOME_COLLAGEN_BIOS

YNTHESIS_AND_MODIFYING_

ENZYMES 

REACTOME_COLLAGEN_BIOS

YNTHESIS_AND_MODIFYING_

ENZYMES 

6

3 

-

0.61

4201

45 

-

1.9

43

25

17 

9.7

95

7E

-

06 

0.0

07

24

32

4 

0.0

07

03

52

4 

2

3

0

5 

tags=49

%, 

list=16%

, 

signal=4

1% 

P3h2/Col6a2/Pcolce/P4ha1/Col11a2/Crtap/Col22a1/Col6a3/Col14a1/Tll1/Col

6a5/Col9a3/Col2a1/Col26a1/Serpinh1/Col6a1/Col5a1/Col20a1/Col18a1/P4ha3

/Col12a1/Col28a1/Col7a1/Col23a1/Col17a1/Col10a1/Col8a1/Col6a6/Col16a1/

Col8a2/Col24a1 

AMIT_EGF_RESPONSE_40_HEL

A 

AMIT_EGF_RESPONSE_40_HEL

A 

3

8 

0.65

3338

91 

2.1

25

01

75 

2.2

18

5E

-

05 

0.0

13

67

99 

0.0

13

28

70

8 

3

3

8

1 

tags=68

%, 

list=24%

, 

signal=5

2% 

Sgk1/Klf2/Cebpb/Nr4a1/Junb/Egr1/Rnf141/Dusp5/Ptgs2/Dusp1/Slc2a3/Mbn

l1/Pias1/Bcl3/Cbx4/Hes1/Mbnl2/Btg2/Cdkn2aip/Klf6/Nfib/Zfp36/Camkmt/

Ier2/Sec23a/Ube4b 

REACTOME_EXTRACELLULAR

_MATRIX_ORGANIZATION 

REACTOME_EXTRACELLULAR

_MATRIX_ORGANIZATION 

2

6

2 

-

0.44

1242

33 

-

1.6

51

77

55 

2.3

78

7E

-

05 

0.0

13

67

99 

0.0

13

28

70

8 

3

0

2

5 

tags=48

%, 

list=21%

, 

signal=3

9% 

Icam5/Efemp1/Dag1/Serpine1/Itga1/Tgfb3/Mmp24/Sdc3/Fn1/Scube1/Vtn/Lt

bp4/Col3a1/Adamts2/Lama2/Col1a1/Timp2/Adam19/Pxdn/F11r/Trappc4/Pl

od1/Nid1/Adam17/Lamc3/P3h3/Adam8/Dcn/Mmp25/Adamts16/Col5a2/Ltb

p1/Adamts18/Cd151/Fbln1/Bmp7/Cdh1/Htra1/Pecam1/Vcan/P3h2/Adamts1

/Loxl3/Sdc2/Hspg2/Ctsk/Col6a2/Bmp4/Pcolce/Musk/P4ha1/Tgfb1/Jam2/Co

l11a2/Ttr/Ltbp3/Crtap/Itgb5/Capn3/Emilin2/Col22a1/Ddr2/Itgb2/Matn4/Sdc

1/Itga2b/Itga11/Itga8/Col6a3/Col14a1/Tll1/Col6a5/Col9a3/Nid2/Itgb4/Lrp4/

Col2a1/Itgal/Ctsd/Adamts5/Col26a1/Dmp1/Serpinh1/Ltbp2/Col6a1/Col5a1/I

tga9/Icam2/Fbln2/Itgam/Itga3/Col20a1/Casp3/Col18a1/Adamts4/Cma1/Mm

p17/Mmp2/Cd44/P4ha3/Col12a1/Col28a1/Mmp11/Lamc2/Mmp15/Tnc/Loxl2

/Vcam1/Col7a1/Ntn4/Timp1/Col23a1/Tpsb2/Col17a1/Loxl4/Capn11/Col10a1

/Col8a1/Col6a6/Capns2/Itgb8/Aspn/Col16a1/Prkca/Col8a2/Gdf5/Col24a1 



COLDREN_GEFITINIB_RESISTA

NCE_DN 

COLDREN_GEFITINIB_RESISTA

NCE_DN 

1

7

9 

-

0.47

7187

34 

-

1.7

21

18

01

9 

3.6

02

3E

-

05 

0.0

18

64
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8 

0.0

18
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00

7 

2

7

5

4 

tags=39

%, 

list=19%

, 

signal=3

1% 

Zfp458/B3gnt3/Sestd1/Bspry/Fgd4/Plekha7/Arhgdib/Cdh1/Spint1/Gab1/Enp

p5/Stap2/Lnx1/Prrg2/Rbm47/Ttc22/Anxa9/Zfp457/AA986860/Eps8l1/Ovol1/

Lgals9/Smim22/Smagp/Tmem40/Sytl1/Cgn/Fam171b/Reps2/Vamp8/Sytl5/Pr

rg4/Krt19/Tjp2/Syne4/Unc13d/Slc44a3/Myh14/Tspan1/Wls/Rhod/Psd4/Cdh

3/Scel/Eps8l2/Epn3/Smpdl3b/Aldh1a3/Rab38/Lamc2/Mpp7/Sptlc3/Esrp2/M

yo1d/Cldn9/Erp27/Marveld3/Wfdc3/Tmc5/Slc2a12/Blnk/Enpp4/Cnksr1/Mp

zl3/Zdhhc21/Krt15/Prss8/Pde5a/Klk6 

NABA_COLLAGENS NABA_COLLAGENS 
4

2 

-

0.66

3431

12 

-

1.9

72

82

37

6 

4.5

69

3E

-

05 

0.0

19

70

89

1 

0.0

19

14

29

6 

2

2

0

4 

tags=57

%, 

list=15%

, 

signal=4

8% 

Col6a2/Col11a2/Col22a1/Col6a3/Col14a1/Col6a5/Col9a3/Col2a1/Col26a1/Col

6a1/Col5a1/Col20a1/Col18a1/Col12a1/Col28a1/Col7a1/Col23a1/Col17a1/Col1

0a1/Col8a1/Col6a6/Col16a1/Col8a2/Col24a1 

REACTOME_COLLAGEN_CHAI

N_TRIMERIZATION 

REACTOME_COLLAGEN_CHAI

N_TRIMERIZATION 

4

2 

-

0.66

3431

12 

-

1.9

72

82

37

6 

4.5

69

3E

-

05 

0.0

19

70

89

1 

0.0

19

14

29

6 

2

2

0

4 

tags=57

%, 

list=15%

, 

signal=4

8% 

Col6a2/Col11a2/Col22a1/Col6a3/Col14a1/Col6a5/Col9a3/Col2a1/Col26a1/Col

6a1/Col5a1/Col20a1/Col18a1/Col12a1/Col28a1/Col7a1/Col23a1/Col17a1/Col1

0a1/Col8a1/Col6a6/Col16a1/Col8a2/Col24a1 

REACTOME_ASSEMBLY_OF_C

OLLAGEN_FIBRILS_AND_OTH

ER_MULTIMERIC_STRUCTURE

S 

REACTOME_ASSEMBLY_OF_C

OLLAGEN_FIBRILS_AND_OTH

ER_MULTIMERIC_STRUCTURE

S 

5

5 

-

0.62

7897

96 

-

1.9

38

34

07 

5.4

05

2E

-

05 

0.0

21

52

09

3 

0.0

20

90

29

5 

2

2

9

9 

tags=49

%, 

list=16%

, 

signal=4

1% 

Col5a2/Cd151/Loxl3/Col6a2/Pcolce/Col11a2/Col6a3/Col14a1/Tll1/Col6a5/Co

l9a3/Itgb4/Col2a1/Col6a1/Col5a1/Col18a1/Col12a1/Lamc2/Loxl2/Col7a1/Col

17a1/Loxl4/Col10a1/Col8a1/Col6a6/Col8a2/Col24a1 



FLORIO_NEOCORTEX_BASAL_

RADIAL_GLIA_UP 

FLORIO_NEOCORTEX_BASAL_

RADIAL_GLIA_UP 

2

4

4 

-

0.43

6712

47 

-

1.6

20

07

84 

7.8

02

9E

-

05 

0.0

28

84

83

6 

0.0

28

01

99

7 

2

9

5

0 

tags=38

%, 

list=21%

, 

signal=3

0% 

Tmem212/Pde7b/Morc4/Olfml1/Slc14a2/Pcdh11x/Cpt1a/Slc38a11/Gpr83/Eml

6/Cdhr4/Shisa9/Htr2c/Slc17a6/Sfmbt2/Ttc6/Npffr1/Marveld2/Ccdc190/Tmc7

/Abca9/Gimap1/Pde3a/Wwtr1/Chdh/Zfp57/Oprk1/Parp14/Yes1/Synpo2/Cn

ksr3/Pla2r1/Ankrd55/Prrg4/Gbp9/Ttc39b/Cfap54/Adgrl4/Vstm4/Cenpi/Acot

11/Icam2/Arhgap28/Pcdh18/Rhoh/Crb1/Kcng3/Ppp1r3b/Tm4sf1/Mfsd4b1/A

damts4/Nnmt/Chrdl1/Sult1c2/Gadl1/Dmc1/C1qtnf7/Col28a1/Dock5/Cux2/St

c1/Penk/Cdcp1/Bnipl/Rsad2/Lamc2/Axdnd1/Ptpn14/Dsc3/Foxp2/Neurod4/

Mrap2/Crabp1/Clmn/Greb1/Col8a1/Cobl/Fblim1/Syt9/Gbp8/Slc10a1/Cgnl1/

Myocd/Gdf5/Oas2/2410004P03Rik/Wdr93/Gbp4/Apol9a/Abcc9/Lax1/Sv2c 

KEGG_NEUROACTIVE_LIGAN

D_RECEPTOR_INTERACTION 

KEGG_NEUROACTIVE_LIGAN

D_RECEPTOR_INTERACTION 

2

0

9 

-

0.44

3701

93 

-

1.6

24

93

27

8 

0.0

00

20

17

1 

0.0

69

60

26

2 

0.0

67

60

39
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2

5

8

7 

tags=40

%, 

list=18%

, 

signal=3

3% 

Grm3/Htr2c/P2ry6/Galr2/Sstr4/Grik1/Npffr1/Ednrb/Tacr3/Chrnb1/Grin2c/P

th1r/Gabra3/Chrnb3/Adra2a/P2ry13/Oprk1/Bdkrb2/Rxfp2/Chrm5/Grik3/Cy

sltr1/Avpr2/Chrna7/Lpar1/Ptafr/Gabrd/Sstr1/Gria4/Rxfp1/Cckbr/Ptger2/Cr

hr2/Ghr/Agtr2/Pth2r/Glra3/Sstr2/Lpar3/Crhr1/Adora2b/Npbwr1/F2rl1/Chr

na3/Adcyap1r1/Mc1r/F2rl3/Gpr50/Ghsr/Ptger3/Mc5r/Grm8/Grin3a/Tacr1/P

rlr/Oprm1/Hrh1/Gpr35/Adora2a/Ptgfr/Drd2/Vipr2/Trhr/Gabrq/Chrnb4/Ga

brg3/Adra2b/Oxtr/Tacr2/Lpar2/Chrna4/Grin2d/Galr1/Mc3r/Sstr5/Lepr/Apl

nr/Glp1r/Glp2r/Avpr1a/Chrna10/Gh/Prlhr 

PID_SYNDECAN_1_PATHWAY PID_SYNDECAN_1_PATHWAY 
4

3 

-

0.64

0707

9 

-

1.9

11

50

32

2 

0.0

00

22

72

8 

0.0

73

52

39

4 

0.0

71

41

26

6 

2

2

0

4 

tags=49

%, 

list=15%

, 

signal=4

1% 

Col6a2/Tgfb1/Col11a2/Hpse/Sdc1/Col6a3/Col14a1/Col9a3/Col2a1/Met/Col6

a1/Col5a1/Col12a1/Col7a1/Hgf/Ccl5/Col17a1/Col10a1/Col8a1/Col16a1/Col8

a2 

VILIMAS_NOTCH1_TARGETS_

DN 

VILIMAS_NOTCH1_TARGETS_

DN 

1

9 

-

0.75

-

1.8

0.0

00

31

0.0

89

91

0.0

87

33

1

8

tags=58

%, 

list=13%

Itgb2/Csf3r/Itgam/Cma1/Ncf4/Clec10a/Trem2/Tpsb2/Lrrc25/Ccl9/Vpreb1 



4110

76 

78

48 

43

3 

82

6 

62

1 

4

4 

, 

signal=5

0% 

REACTOME_PROCESSING_OF_

CAPPED_INTRON_CONTAININ

G_PRE_MRNA 

REACTOME_PROCESSING_OF_

CAPPED_INTRON_CONTAININ

G_PRE_MRNA 

2

2

3 

0.34

6536

51 

1.5

28

93

77

9 

0.0

00

33

00

7 

0.0

89

91
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6 

0.0

87

33
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3

5

0

9 

tags=32

%, 

list=25%

, 

signal=2

5% 

Nup107/Srsf1/Elavl2/Polr2l/Eif4e/Magohb/Zc3h11a/Cpsf6/Cwc27/Wbp11/C

wc22/Hnrnpa0/Nup93/Wtap/Cdc40/Gcfc2/Aaas/Cstf3/Prpf40a/Zmat5/Pqbp

1/Seh1l/Ppih/Nupl1/Smndc1/Clp1/Nup43/Sf3b4/Lsm8/Srsf11/Snrnp40/Thoc

7/Lsm5/Eif4a3/Polr2f/Thoc2/Upf3b/Srsf5/Hnrnpl/Isy1/Zcrb1/Sugp1/Nxt1/

Magoh/Rae1/Cdc5l/Usp39/Snrpb2/Hnrnph2/Rbm22/Gtf2f2/Nup37/Snrpf/Sf

1/Nupl2/Ppil6/Snrpd1/Pcbp1/Cwc25/Sec13/Lsm7/Plrg1/Cstf2t/Syf2/Dnajc8/

Wbp4/Nup88/Eftud2/Sf3a3/Prpf38a/Sf3b2/Snrpa1 

NABA_MATRISOME_ASSOCIAT

ED 

NABA_MATRISOME_ASSOCIAT

ED 

4

7

1 

-

0.37

7533

99 

-

1.4

52

72

6 

0.0

00

31

06

8 

0.0

89
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6 

0.0

87

33
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3

0

5 

tags=28

%, 

list=16%

, 

signal=2

5% 

P3h2/Adamts1/Loxl3/Angptl4/Sdc2/Wnt7b/Ctsk/Muc13/Bmp4/Adamts7/P4

ha1/Tgfb1/Fgf11/Sema3g/Mmp21/Grifin/Clec3b/Angpt2/Anxa9/Kitl/Hpse/

Wnt7a/Lgals9/Sema6d/Megf6/Inhba/Ccl21a/Ctsz/Plxnb3/Tpo/Sdc1/C1qc/Cb

ln2/Ptn/Mmp28/Tll1/Crhbp/Anxa5/Hbegf/S100b/Pspn/Cstl1/C1qtnf2/Ihh/C

1qtnf5/Gpc3/Ctsd/Adamts5/Nrg1/Adamtsl4/Gpc6/Serpinh1/Brinp3/Il11/Se

ma4g/Sema3f/F13a1/Sema3a/Nodal/Clec4a3/C1qa/Sema4d/Megf11/Epgn/Cl

ec5a/Plxna3/C1qb/Adamts4/Chrdl1/Inha/Mmp17/Mmp2/Ctsh/Lgals12/Fam

20a/P4ha3/C1qtnf7/Bmp6/Bmp3/Ntf5/Insl5/Mmp11/Tgm4/Igf2/Mmp15/Cbl

n1/Wfikkn2/Clec10a/Hhip/Loxl2/Gdnf/Ccl12/Btc/Adamts15/Ccl6/Hgf/Ada

mtsl1/Timp1/Pf4/Ccl5/Sema3b/Sema6b/Ccl3/Plxnd1/Loxl4/Serpind1/Elfn2/

Adamts12/Gdf15/Ccl28/Angptl2/Wnt16/Cd209b/Cxcl10/Fasl/Masp2/Adamts

13/Sulf1/Ccl9/Pappa2/Ctsw/Il1b/Bmp8a/Serpinb1a/Sfrp5/Tgm6/Il7/Gdf5/C

1qtnf3/Adam33/Chrdl2/Adamts19/Gh/Il4 

SMID_BREAST_CANCER_NOR

MAL_LIKE_UP 

SMID_BREAST_CANCER_NOR

MAL_LIKE_UP 

3

4

5 

-

0.39

-

1.4

90

0.0

00

38

0.0

98

37

0.0

95

55

2

4

tags=31

%, 

list=17%

Cdkn1c/Pecam1/Baalc/Mrc1/Plcb2/Gimap6/Lamp3/P3h2/Lime1/Synm/Lyn/

Rasgrp2/Jchain/Arhgap25/Clec3b/St6gal1/Angpt2/Ly9/Reln/Cd180/Ccl21a/L

y96/Trat1/Ptn/Il33/Ptprc/Col14a1/Tnfrsf1b/Trf/Il27ra/Clu/Pltp/Arid5a/Sost



4353

99 

22

53

6 

01

2 

61

5 

12

3 

2

3 

, 

signal=2

7% 

dc1/S100b/Git2/Dpp4/Fyb/Cd72/Cnn1/Met/Syne3/Edn3/Rasa4/Itgal/Tnfrsf

25/Folr2/Cfh/Dok2/Icam2/Prkcq/F13a1/Acap1/Ccr6/Clec4a3/Nlrp3/Lcp2/Sp

110/Dock2/Col18a1/Gmip/Cma1/Nrip2/Chrdl1/Chil1/Cd6/Pnoc/Ciita/Ggt5

/Mef2c/Tnfaip8/Des/Gng11/Ncf4/Doc2b/Cryab/Aif1/Clec10a/Vcam1/Fcmr/

Hgf/Ccl5/Mzb1/Wipf1/Col17a1/Svep1/Bbox1/Meox1/Mall/Acta2/Oxtr/Vill/

Il1r2/Srpx/Il21r/Enpp2/Zeb1/Rnase6/Ctsw/Fcrls/Lepr/Il7/Aplnr/Cd4/Ptpn2

2/Aqp1/Adarb1/Kctd12 

MIKKELSEN_ES_ICP_WITH_H3

K27ME3 

MIKKELSEN_ES_ICP_WITH_H3

K27ME3 

3

3 

-

0.65

2039

21 

-

1.8

33

18

87 

0.0

00

46

01

2 

0.1

09

41

26

3 

0.1

06

27

07

9 

2

0

4

5 

tags=48

%, 

list=14%

, 

signal=4

2% 

Lrrtm3/Calcb/Neurl3/Rnf112/Cnn1/Cplx3/Tlr9/Parvg/Kcng4/Xirp1/Th/Mzb

1/Kcnj9/Cfap57/Mc3r/Col24a1 

REACTOME_G_ALPHA_I_SIGN

ALLING_EVENTS 

REACTOME_G_ALPHA_I_SIGN

ALLING_EVENTS 

2

1

8 

-

0.42

7787

69 

-

1.5

71

70

69

9 

0.0

00

47

17

9 

0.1

09

41

26

3 

0.1

06

27

07

9 

2

2

1

1 

tags=26

%, 

list=16%

, 

signal=2

2% 

Ppp1r1b/Gnb4/Adra2a/P2ry13/Oprk1/Rgsl1/Bdkrb2/Rgs22/P2ry12/Ccl21a/L

par1/Sstr1/Gngt2/Agtr2/Gal/Sstr2/Lpar3/Ccr6/Adcy1/Npy/Camk2d/Npbwr

1/Hc/Rho/Pmch/Pnoc/Ptger3/Gng11/Penk/Insl5/Grm8/Gna15/Oprm1/Opn

3/Pf4/Ccl5/Rgs6/Ccr5/Gpr17/Pdyn/Adcy8/Cort/Ccl28/Adra2b/Lpar2/Cxcl1

0/Itpr2/Ccl9/Prkca/Galr1/Sstr5/Apln/Aplnr/Opn1mw/Pomc/Casr 

SENGUPTA_NASOPHARYNGE

AL_CARCINOMA_DN 

SENGUPTA_NASOPHARYNGE

AL_CARCINOMA_DN 

2

5

6 

-

0.40

9678

58 

-

1.5

30

93

84

7 

0.0

00

48

61

8 

0.1

09

41

26

3 

0.1

06

27

07

9 

2

0

3

4 

tags=29

%, 

list=14%

, 

signal=2

6% 

Fam149a/Cfap45/AA986860/Casc1/Tsga10/Dhcr24/Mdh1b/Tmem231/Smim22

/Spata17/Tmem40/Rsph1/Cgn/B3gnt7/Tcea3/Drc1/Clic3/Zbbx/Tlcd2/Impa2

/Efhc1/Dnah12/Spag17/Akap14/Morn3/Dnah2/Fank1/Dnaaf1/Ccdc81/Tox3/

Ttc29/Ankrd35/Sntn/Nek5/Dnali1/Wdr66/Stoml3/Tspan1/Cfap53/Bnipl/Rsp

h4a/Map3k19/Dnah5/Chst9/Rrad/Dynlrb2/Armc3/Myo1d/Dmkn/Wfdc2/Ak

9/Tmc5/Il20ra/Lrrc34/Fam81b/Clic6/Daw1/Dnah10/Hydin/Cobl/Iqcg/Ak7/



Bace2/Zmynd12/Dnah7b/Fam216b/Pifo/Vill/Cfap206/1700012B09Rik/Ttc21a/

Foxj1/Erich5/Cfap52/Dnal1 

WP_OVERLAP_BETWEEN_SIGN

AL_TRANSDUCTION_PATHWA

YS_CONTRIBUTING_TO_LMNA

_LAMINOPATHIES 

WP_OVERLAP_BETWEEN_SIGN

AL_TRANSDUCTION_PATHWA

YS_CONTRIBUTING_TO_LMNA

_LAMINOPATHIES 

5

0 

0.53

4934

85 

1.8

36

33

68

2 

0.0

00

55

38

3 

0.1

19

44

26

3 

0.1

16

01

27

7 

1

4

6

6 

tags=32

%, 

list=10%

, 

signal=2

9% 

Myod1/Cebpd/Spp1/Wnt10b/Dicer1/Cebpb/Junb/Apc/Runx2/Tarbp2/Bmp2

/Csnk1a1/Cebpa/Tgfb2/Lemd3/Hes1 

MIKKELSEN_MEF_ICP_WITH_

H3K27ME3 

MIKKELSEN_MEF_ICP_WITH_

H3K27ME3 

1

3

8 

-

0.46

3802

23 

-

1.6

29

54

46

8 

0.0

00

60

56

5 

0.1

25

39

37

6 

0.1

21

79

30

1 

1

3

0

8 

tags=41

%, 

list=9%, 

signal=3

8% 

Kcnj5/1700020L24Rik/Entpd3/Arhgap9/Adamts16/Lpo/Slc38a11/Tdgf1/Abcc3

/Grm3/Ly6g6e/Ryr1/Tnfrsf8/Car3/4932438H23Rik/Chdh/Fam149a/Calcb/Res

p18/Cd72/Brinp3/C1qa/Kcnn3/Cplx3/Lrrc43/Zdhhc22/Plcxd3/Hc/Mc1r/Kcn

g4/Tmem63c/Smtnl1/Pnoc/Ciita/Epn3/Dnajb13/Slfn5/Cux2/Scn9a/Ttll6/Cld

n9/Pm20d1/Lrrc23/Pdyn/Mall/Chrnb4/Kcnj9/Nrl/Nfe2/Pcdh12/Slc28a3/Tme

m184a/1700012B09Rik/Pkhd1l1/Erich5/Galntl6/Tnk1 

MANNE_COVID19_ICU_VS_HE

ALTHY_DONOR_PLATELETS_U

P 

MANNE_COVID19_ICU_VS_HE

ALTHY_DONOR_PLATELETS_U

P 

1

0

0 

-

0.49

0084

73 

-

1.6

48

60

64

2 

0.0

00

85

87

6 

0.1

70

95

99

7 

0.1

66

05

07

6 

3

8

5

8 

tags=49

%, 

list=27%

, 

signal=3

6% 

Shisa4/Slc25a37/Ankrd45/Sec14l2/Insl3/Acadvl/Herc6/Smim1/Gckr/Creld1/

Tpm2/Ly6e/Cd274/Idua/Ppp6r2/Ifi27/Fndc4/Mmp25/Unc13b/Isg15/Tspan17

/Cercam/Ifitm1/Wfdc1/Cacfd1/Hpse/Pfkfb4/Ltbr/Adgrg3/Exoc3l4/Als2cl/Ps

pn/Mgat5b/Serpinh1/Folr2/Cdhr1/Lgals3bp/Col18a1/Hp/Mmp17/Rsad2/Bh

mt2/Fcgr1/Mzb1/Il1r2/Lpar2/Kremen1/Ctsw/Folr1 

REACTOME_IRON_UPTAKE_A

ND_TRANSPORT 

REACTOME_IRON_UPTAKE_A

ND_TRANSPORT 

5

1 

0.51

0251

34 

1.7

70

07

34

2 

0.0

00

90

47 

0.1

73

43

43

1 

0.1

68

45

40

6 

5

4

9 

tags=14

%, 

list=4%, 

signal=1

3% 

Lcn2/Atp6v1b1/Glrx3/Cybrd1/Heph/Tfrc/Cand1 



WP_VITAMIN_A_AND_CAROT

ENOID_METABOLISM 

WP_VITAMIN_A_AND_CAROT

ENOID_METABOLISM 

3

1 

-

0.64

4588

78 

-

1.7

91

89

50

3 

0.0

01

00

90

2 

0.1

75

41

78

8 

0.1

70

38

06

6 

1

7

7

0 

tags=39

%, 

list=12%

, 

signal=3

4% 

Rlbp1/Cyp26b1/Bco1/Awat2/Rxrg/Rbp4/Aldh1a3/Npc1l1/Crabp1/Cd36/Cyp

26a1/Rpe65 

JAEGER_METASTASIS_DN JAEGER_METASTASIS_DN 

1

9

1 

-

0.42

1046

1 

-

1.5

25

15

43

1 

0.0

01

04

54

7 

0.1

75

41

78

8 

0.1

70

38

06

6 

1

8

2

8 

tags=27

%, 

list=13%

, 

signal=2

4% 

Sdc1/Chn2/Cda/Mmp28/Itgb4/Fzd10/Fhod3/Zfp750/Cyp26b1/Clic3/Impa2/

Krt19/Ptch1/Jag1/Sfn/Fgfr2/Efs/Cfh/Cdhr1/F2rl1/Zfp185/Tm4sf1/Cdh3/Scel

/Cd24a/Lamc2/Bicd2/Gna15/Chp2/Esrp2/Evpl/Col7a1/Ctnnd1/Tpsb2/Col17

a1/Dsc3/Bbox1/Nlrx1/Car12/Abhd2/Cobl/Ephx3/Il1r2/Enpp2/Dio2/Krt23/T

fap2c/Tyrp1/Fat2/Krt15/Prss8/Cpa3 

NABA_CORE_MATRISOME NABA_CORE_MATRISOME 

2

2

0 

-

0.41

3351

78 

-

1.5

20

62

53

1 

0.0

01

05

06

1 

0.1

75

41

78

8 

0.1

70

38

06

6 

2

8

1

1 

tags=36

%, 

list=20%

, 

signal=2

9% 

Dcn/Vwa3b/Ntn3/Col5a2/Ltbp1/Ecm2/Fbln1/Lgi4/Ntn1/Crim1/Vcan/Mmrn

2/Hspg2/Col6a2/Vwa1/Pcolce/Aebp1/Prelp/Ogn/Egflam/Col11a2/Ltbp3/Vw

a5b2/Reln/Emilin2/Col22a1/Creld2/Igfbp5/Vwa3a/Matn4/Col6a3/Col14a1/C

ol6a5/Col9a3/Nid2/Col2a1/Hmcn2/Tinagl1/Col26a1/Dmp1/Ltbp2/Col6a1/Fr

as1/Col5a1/Papln/Fbln2/Abi3bp/Col20a1/Coch/Tgfbi/Mfge8/Sbspon/Col18a

1/Emid1/Col12a1/Col28a1/Fndc8/Lamc2/Tnc/Esm1/Igfbp1/Col7a1/Ntn4/Col

23a1/Col17a1/Svep1/Col10a1/Rspo1/Hmcn1/Col8a1/Col6a6/Igfbp2/Srpx/Nd

nf/Aspn/Col16a1/Col8a2/Impg2/Col24a1 

LIM_MAMMARY_STEM_CELL_

UP 

LIM_MAMMARY_STEM_CELL_

UP 

4

3

8 

-

0.36

6943

62 

-

1.4

03

97

71

9 

0.0

00

99

1 

0.1

75

41

78

8 

0.1

70

38

06

6 

2

5

1

3 

tags=27

%, 

list=18%

, 

signal=2

3% 

Mcam/Bmp7/Aldh1l2/Efcab1/Cdh13/Htra1/Plpp1/Fam184a/Pla2g7/Lgals1/E

dnrb/Slc1a3/Sox11/Prx/Vcan/P3h2/Adamts1/Hspg2/Lims2/Synm/Gnb4/Pcol

ce/Jam2/Sntb2/Aebp1/Hdac4/Cacnb4/Arhgap25/Lrp1/Ngfr/Rfx2/Pdpn/Ths

d1/Reln/Bag3/Plekha4/Scn4b/Upp1/Tshz3/Col14a1/Map3k7cl/Slc1a5/Itgb4/

Neto2/Fhod3/Lrp4/Rcsd1/Rarres2/Cnn1/Gpc3/Tinagl1/Jag1/Nrg1/Scml2/Ser

pinh1/Lcat/Col5a1/Itga9/Abi3bp/Adgra2/Pcdh18/Heg1/Card10/Vsir/Sbspon



/Col18a1/Btbd11/Zfp423/Edaradd/Nnmt/Cdh3/Tm7sf3/Psd2/Tro/Mpdz/M

mp2/Tmem255b/Mamdc2/Fgfrl1/Qrich2/Mef2c/Col12a1/Gng11/Amotl1/Crya

b/Phldb1/Tagln/Col7a1/Col23a1/Eid3/Ppp1r3c/Wipf1/Col17a1/Svep1/Kcnm

b1/Vgll3/Acta2/Ssh1/Has2/Mia/Angptl2/Adgrl1/Oxtr/Igfbp2/Srpx/Enpp2/S

ulf1/Tenm3/Col16a1/Lag3/Il1b/Myocd/Cd36/Tns4/Ucn2/Soga1/Adarb1 

HANSON_HRAS_SIGNALING_

VIA_NFKB 

HANSON_HRAS_SIGNALING_

VIA_NFKB 

1

9 

-

0.72

4582

52 

-

1.8

04

92

55

4 

0.0

01

16

93

2 

0.1

83

40

57 

0.1

78

13

91

1 

1

0

3

7 

tags=26

%, 

list=7%, 

signal=2

4% 

Col18a1/Aldh1a3/Oas1a/Tslp/Sox5 

REACTOME_MRNA_SPLICING REACTOME_MRNA_SPLICING 

1

7

8 

0.35

0924

78 

1.5

06

98

77

5 

0.0

01

13

47

7 

0.1

83

40

57 

0.1

78

13

91

1 

4

9

4

8 

tags=46

%, 

list=35%

, 

signal=3

0% 

Srsf1/Elavl2/Polr2l/Magohb/Cpsf6/Cwc27/Wbp11/Cwc22/Hnrnpa0/Cdc40/G

cfc2/Cstf3/Prpf40a/Zmat5/Pqbp1/Ppih/Smndc1/Clp1/Sf3b4/Lsm8/Srsf11/Snr

np40/Lsm5/Eif4a3/Polr2f/Upf3b/Srsf5/Hnrnpl/Isy1/Zcrb1/Sugp1/Magoh/Cd

c5l/Usp39/Snrpb2/Hnrnph2/Rbm22/Gtf2f2/Snrpf/Sf1/Ppil6/Snrpd1/Pcbp1/C

wc25/Lsm7/Plrg1/Cstf2t/Syf2/Dnajc8/Wbp4/Eftud2/Sf3a3/Prpf38a/Sf3b2/Sn

rpa1/Papola/Ppie/Prcc/Cpsf3/U2af1/Hnrnpu/Crnkl1/Cstf2/Ncbp1/Sf3b5/Snr

pd2/Fus/Polr2d/Ddx42/Polr2j/Gtf2f1/Cwc15/Cpsf2/Prpf3/Lsm2/Bcas2/Prpf8

/Bud31/Prpf31/Tra2b/Snrpn/Polr2c 

REACTOME_INTERFERON_GA

MMA_SIGNALING 

REACTOME_INTERFERON_GA

MMA_SIGNALING 

7

3 

-

0.52

1945

67 

-

1.6

90

43

07

8 

0.0

01

28

06

7 

0.1

94

96

36 

0.1

89

36

51

2 

1

5

3

3 

tags=38

%, 

list=11%

, 

signal=3

4% 

Trim21/B2m/Trim14/H2-D1/Gbp2/Ptafr/Gbp9/Socs1/Sp100/H2-

M3/Gbp7/H2-Q1/Camk2d/Pml/Cd44/Ciita/Trim6/H2-

T23/Vcam1/Gbp5/Oasl1/Irf7/Fcgr1/Gbp3/Oas1a/Gbp8/Oas2/Gbp4 

 



Supplementary Table 4 Detailed enrichment items of Brown Module genes 
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12836|69700|73368|77018|
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Supplementary Table 5 Detailed enrichment items of immune-related DEGs 
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Supplementary Table 6 Sequence of all primers used 

Primer name Primer sequence(5'to3') 

H2-T24 forward GCAACATGAGGCACTAACGCAG 

H2-T24 reverse GGAAACGCAAGGACACTCAGCA 

Tfrc forward GAAGTCCAGTGTGGGAACAGGT 

Tfrc reverse CAACCACTCAGTGGCACCAACA 

Rac3 forward ACACACCCATCCTTCTGGTG 

Rac3 reverse AGGTACTTGACGGAACCAATCTC 

β-Actin forward CATTGCTGACAGGATGCAGAAGG 

β-Actin reverse TGCTGGAAGGTGGACAGTGAGG 

 


