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Supplementary Figure 1 (a) KEGG analysis for the 253 up-regulated genes. (b) GO 

analysis for the 61 down-regulated genes. (c) KEGG analysis for the 61 down-

regulated genes. 

 

Supplementary Figure 2 PPI network for the total 314 genes 

 

Supplementary Figure 3 (a) Selection for the best power value. R^2 threshold was 

set to 0.8. (b) KEGG analysis for the genes in grey module. 

 

Supplementary Figure 4 (a) Correlation between the 31 genes in the signature and 

28 immune cells evaluated by ssGSEA. (b) Correlation between the 31 genes in the 

signature and 22 immune cells evaluated by CIBERSORT. 



p53 signaling pathway

Oocyte meiosis

Staphylococcus aureus infection

Cellular senescence

Progesterone−mediated oocyte maturation

Transcriptional misregulation in cancer

Cell cycle

0.05 0.07 0.09 0.11
GeneRatio

Count

7.5

10.0

12.5

15.0

0.020

0.015

0.010

0.005

p.adjust

C
C

M
F

0.03 0.06 0.09 0.12 0.15

L−type voltage−gated calcium channel complex

external side of plasma membrane

sialic acid binding
icosanoid receptor activity

extracellular matrix binding
calcium channel regulator activity

immunoglobulin binding
channel regulator activity

ion channel regulator activity

GeneRatio

Count

2

4

6

8

0.04

0.03

0.02

0.01

p.adjust

a

b

Arrhythmogenic right ventricular cardiomyopathy

Inflammatory bowel disease

Cell adhesion molecules

Hematopoietic cell lineage

Asthma

0.11 0.12 0.13 0.14 0.15
GeneRatio

Count

3.00

3.25

3.50

3.75

4.00

0.03

0.02

0.01

p.adjust

c

Supplementary Figure 1



DLGAP5

TRIM71HMMR

SLC26A8

HMGB2

TOP1MT

CDK1

GTSE1

POLQ

E2F7

SHCBP1

KIF18B
DEPDC1B

EXO1TPX2

CCNB1

CCNA1

DEPDC1

CDC45

MKI67

E2F8

IQGAP3

HJURP

CC2D2A

CDC25A

TOP2A

MYBL2

TROAP CLSPN

UBE2C

CCNB2

PLK1

CKAP2L

CHEK1

TRIP13

NCAPG

TTK

CDC6

PBK

GPR20

ENPP3

NT5E

GYG1

CD38

GPR27

TNFAIP6

OLFM4

CAMP
LTF

MMP8 CHIT1

HP

ABCA13

C1QC

APOA2

VSIG4

C1QB
FBN1

CD1C

CD5
CD22

PTGDR2

CEACAM6

GPR84

MCEMP1

SDC1

CEACAM1

CLEC4D

CENPA

SPC24

SKA1

KIFC1

EPHB2

DTL

BIRC5

CENPF

TYMS

ELANE

BPI

RNASE2

AZU1

CRISP3

TXNDC5

MMP9

RRM2

CEP55

CCNA2

AK4

CDCA2

ESPL1
MCM10

BUB1

SPC25

CDCA5

ZWINT

C3AR1

FCAR
CD177

CEACAM8

PLAU

GGH

PRTN3

TICRR

GINS1

AURKB

ANLN

BUB1B

CDCA3

PKMYT1

MDS2

RORC

TFF3

CACNA1E

CACNA1A
CAV2

CACNG6

CACNG8

CD274

MECOM

CAV1

GATA3

TLR5

MAPK14

MAP2K6

CD40LG

GPR29

GBP6

IFITM3

NOG

IFI27

BAMBI

RGMA

TRIM6

OASL

DDX60

FCGR1B

MPO

ARG1

PPARG

FCGR1A

FGF13

LCN2

IL10
RETN

ABCA1

P2RY10

G0S2

CYSLTR2

EDNRB

NTSR1

SMARCD3

PTGFR

GPR17

Supplementary Figure 2



Graft−versus−host disease

Antigen processing and presentation

Rheumatoid arthritis

Viral protein interaction with cytokine and cytokine receptor

Osteoclast differentiation

Staphylococcus aureus infection

Hematopoietic cell lineage

Transcriptional misregulation in cancer

Neutrophil extracellular trap formation

Systemic lupus erythematosus

0.03 0.04 0.05 0.06
GeneRatio

Count

20

25

30

35

40

0.00025

0.00020

0.00015

0.00010

0.00005

p.adjust

0 10 20 30 40

−1
.0

−0
.5

0.
0

0.
5

Scale independence

Soft Threshold (power)

Sc
al

e 
Fr

ee
 T

op
ol

og
y 

M
od

el
 F

it,
si

gn
ed

 R
^2

1

2

3

4

5
6
78

910121416
18

2022242628303234363840

0 10 20 30 40

0
50

0
10

00
15

00
20

00

Mean connectivity

Soft Threshold (power)

M
ea

n 
C

on
ne

ct
iv

ity

1

2

3

4
5
6
78910121416182022242628303234363840

a

b

Supplementary Figure 3



−0.18 −0.2 −0.46 −0.36 −0.33 −0.19 −0.53 −0.1 −0.35 −0.35 −0.21 −0.56 −0.54 −0.42 0 0.39 −0.49 −0.35 −0.17 −0.22 −0.26 −0.09 −0.44 −0.34 −0.04 −0.36 0.4 0.22

−0.3 −0.26 −0.5 −0.61 −0.28 −0.28 −0.52 −0.26 −0.57 −0.31 −0.27 −0.55 −0.48 −0.15 −0.09 0.51 −0.29 −0.3 −0.36 −0.1 −0.02 −0.07 −0.46 −0.2 −0.45 −0.58 0.24 0.17

−0.29 −0.29 −0.65 −0.55 −0.39 −0.24 −0.71 −0.39 −0.43 −0.18 −0.42 −0.68 −0.59 −0.3 −0.02 0.44 −0.47 −0.41 −0.01 −0.15 −0.14 −0.03 −0.6 −0.43 0 −0.4 0.62 0.27

−0.31 −0.03 −0.66 −0.46 −0.27 −0.11 −0.69 −0.41 −0.32 −0.32 −0.55 −0.67 −0.56 −0.15 0.02 0.4 −0.51 −0.48 −0.11 −0.27 −0.36 −0.23 −0.69 −0.66 0.11 −0.35 0.65 0.17

−0.39 −0.17 −0.68 −0.68 −0.33 0.08 −0.74 −0.32 −0.51 −0.04 −0.32 −0.53 −0.52 0.03 0.18 0.47 −0.2 −0.46 0.03 0.1 0.15 0.13 −0.52 −0.4 −0.33 −0.41 0.47 0.07

−0.26 −0.29 −0.68 −0.65 −0.49 −0.21 −0.78 −0.45 −0.49 −0.18 −0.43 −0.69 −0.55 −0.28 0.01 0.48 −0.42 −0.45 0.01 −0.07 −0.07 0.02 −0.64 −0.44 −0.2 −0.53 0.62 0.32

−0.37 −0.01 −0.7 −0.5 −0.27 0.15 −0.74 −0.38 −0.32 −0.05 −0.44 −0.57 −0.48 0.02 0.23 0.44 −0.35 −0.54 0.13 0.05 −0.02 0.09 −0.59 −0.57 0.01 −0.32 0.74 0.21

−0.41 −0.2 −0.68 −0.66 −0.2 −0.05 −0.7 −0.26 −0.49 −0.21 −0.33 −0.55 −0.53 0.03 0.01 0.41 −0.29 −0.45 −0.11 −0.19 0.02 −0.12 −0.49 −0.4 −0.14 −0.43 0.6 0.05

−0.24 0.22 −0.47 −0.31 −0.18 0.11 −0.52 −0.31 −0.26 0.02 −0.3 −0.48 −0.32 −0.05 0.36 0.56 −0.27 −0.39 −0.06 0.31 −0.12 0.41 −0.41 −0.47 −0.23 −0.22 0.21 0.35

−0.21 −0.21 −0.66 −0.58 −0.52 −0.26 −0.76 −0.43 −0.43 −0.21 −0.49 −0.78 −0.61 −0.35 0.03 0.38 −0.55 −0.46 −0.03 −0.22 −0.29 −0.07 −0.67 −0.51 −0.08 −0.5 0.52 0.24

−0.33 −0.17 −0.65 −0.65 −0.27 −0.08 −0.65 −0.37 −0.47 −0.21 −0.48 −0.58 −0.49 0 0.05 0.46 −0.27 −0.43 −0.11 −0.13 −0.08 −0.11 −0.59 −0.49 −0.23 −0.43 0.48 0.08

−0.31 −0.17 −0.7 −0.57 −0.5 −0.08 −0.76 −0.33 −0.5 −0.26 −0.48 −0.73 −0.64 −0.33 0.04 0.52 −0.42 −0.51 −0.11 −0.04 −0.11 0.03 −0.69 −0.52 −0.23 −0.51 0.57 0.23

−0.17 −0.24 −0.51 −0.44 −0.29 −0.3 −0.59 −0.15 −0.36 −0.34 −0.26 −0.65 −0.57 −0.32 −0.07 0.36 −0.52 −0.37 −0.2 −0.22 −0.23 −0.14 −0.44 −0.34 −0.05 −0.39 0.43 0.27

−0.28 −0.02 −0.3 −0.4 −0.28 −0.09 −0.37 −0.25 −0.49 −0.11 −0.24 −0.42 −0.34 −0.21 0.09 0.43 −0.21 −0.16 −0.22 0.25 −0.04 0.32 −0.29 −0.19 −0.45 −0.37 −0.01 0.12

−0.18 −0.04 −0.33 −0.41 −0.43 −0.18 −0.47 −0.18 −0.47 −0.42 −0.4 −0.59 −0.38 −0.24 0.03 0.23 −0.35 −0.19 −0.17 −0.14 −0.37 −0.07 −0.58 −0.34 −0.29 −0.52 0.18 0.11

−0.22 −0.04 −0.53 −0.43 −0.42 0.01 −0.6 −0.33 −0.38 0 −0.29 −0.54 −0.4 −0.29 0.23 0.45 −0.21 −0.39 −0.06 0.23 −0.1 0.36 −0.46 −0.41 −0.33 −0.33 0.22 0.24

0.28 0.26 0.62 0.72 0.47 0.37 0.7 0.38 0.58 0.47 0.49 0.76 0.7 0.31 0.09 −0.4 0.59 0.35 0.23 0.29 0.3 0.16 0.68 0.45 0.27 0.63 −0.44 −0.1

0.56 0.54 0.71 0.88 0.4 0.25 0.69 0.33 0.81 0.3 0.3 0.6 0.75 0.18 0.17 −0.49 0.24 0.32 0.12 0.13 −0.03 −0.05 0.54 0.15 0.42 0.58 −0.4 0.1

0.37 0.53 0.69 0.92 0.52 0.33 0.72 0.4 0.71 0.29 0.35 0.65 0.73 0.27 0.14 −0.42 0.28 0.34 0.06 0.14 −0.07 −0.01 0.6 0.2 0.5 0.65 −0.43 0.04

0.44 0.46 0.79 0.87 0.38 0.08 0.81 0.35 0.6 0.21 0.32 0.61 0.75 0.14 −0.05 −0.47 0.26 0.5 −0.04 0.04 −0.11 −0.08 0.62 0.35 0.28 0.49 −0.6 −0.03

0.28 0.32 0.47 0.56 0.16 0.13 0.49 0.12 0.45 0.41 0.26 0.45 0.66 0.17 0.16 −0.46 0.41 0.26 0.39 0.48 0.31 0.28 0.45 0.3 0.06 0.33 −0.46 0.03

0.31 0.09 0.52 0.44 0.08 0.05 0.53 0.12 0.35 0.35 0.34 0.51 0.61 0.09 0.02 −0.47 0.48 0.39 0.39 0.4 0.37 0.31 0.48 0.44 −0.07 0.27 −0.53 −0.07

0.31 −0.03 0.61 0.53 0.39 0.13 0.73 0.44 0.44 0.19 0.6 0.75 0.55 0.05 −0.09 −0.38 0.42 0.43 0.06 0.09 0.26 0.06 0.69 0.58 0.1 0.48 −0.54 −0.18

0.37 0.44 0.81 0.86 0.51 0.15 0.85 0.4 0.59 0.13 0.4 0.7 0.78 0.21 −0.02 −0.42 0.32 0.53 −0.06 0.04 −0.08 −0.07 0.65 0.37 0.33 0.57 −0.58 −0.05

0.3 0.18 0.61 0.74 0.46 0.26 0.69 0.46 0.55 0.3 0.55 0.71 0.6 0.08 0 −0.32 0.36 0.34 0.09 0.25 0.21 0.15 0.68 0.46 0.3 0.62 −0.43 −0.01

0.4 0.42 0.76 0.84 0.44 0.12 0.8 0.37 0.58 0.21 0.37 0.64 0.7 0.2 −0.12 −0.5 0.3 0.48 −0.02 0.06 −0.09 −0.06 0.61 0.39 0.3 0.48 −0.59 −0.09

0.41 0.54 0.65 0.89 0.36 0.27 0.64 0.31 0.67 0.35 0.24 0.54 0.66 0.16 0.08 −0.44 0.22 0.31 0.08 0.14 −0.12 0.01 0.48 0.18 0.39 0.54 −0.41 0.05

0.37 0.31 0.75 0.7 0.37 0.12 0.78 0.38 0.46 0.21 0.36 0.64 0.68 0.24 −0.2 −0.55 0.39 0.54 −0.05 0.05 0.03 −0.07 0.62 0.5 0.14 0.34 −0.63 −0.21

0.42 0.49 0.77 0.89 0.48 0.22 0.8 0.38 0.66 0.25 0.36 0.66 0.75 0.24 −0.02 −0.47 0.3 0.43 0.01 0.05 −0.07 −0.05 0.62 0.33 0.37 0.56 −0.53 −0.03

0.27 0.29 0.59 0.68 0.49 0.32 0.68 0.33 0.55 0.37 0.43 0.72 0.69 0.33 0.07 −0.35 0.64 0.39 0.22 0.25 0.24 0.12 0.61 0.35 0.25 0.59 −0.47 −0.09

0.32 0.37 0.57 0.71 0.4 0.4 0.61 0.31 0.57 0.48 0.41 0.65 0.68 0.26 0.19 −0.35 0.56 0.27 0.28 0.37 0.23 0.28 0.57 0.3 0.2 0.6 −0.47 0.02

VSIG4

MMP9

TPST1

IL18R1

S100A12

CA4

ANXA3

MCEMP1

MMP8

OLAH

CD177

ARG1

ADAMTS2

CHIT1

WFDC1

PCOLCE2

FCER1A

P2RY10

CD40LG

FAM102A

ALOX15

PRSS33

TPPP3

CD5

PID1

TRABD2A

NELL2

MAL

TCF7

HDC

CPA3

Acti
va

ted
 B ce

ll

Acti
va

ted
 C

D4 T
 ce

ll

Acti
va

ted
 C

D8 T
 ce

ll

Cen
tra

l m
em

ory
 C

D4 T
 ce

ll

Cen
tra

l m
em

ory
 C

D8 T
 ce

ll

Effe
cto

r m
em

eo
ry 

CD4 T
 ce

ll

Effe
cto

r m
em

eo
ry 

CD8 T
 ce

ll

Gam
ma d

elt
a T

 ce
ll

Im
matu

re 
 B ce

ll

Mem
ory

 B ce
ll

Reg
ula

tor
y T

 ce
ll

T fo
llic

ula
r h

elp
er 

ce
ll

Ty
pe

 1 
T he

lpe
r c

ell

Ty
pe

 17
 T he

lpe
r c

ell

Ty
pe

 2 
T he

lpe
r c

ell

Acti
va

ted
 de

nd
riti

c c
ell

CD56
bri

gh
t n

atu
ral

 ki
lle

r c
ell

CD56
dim

 na
tur

al 
kill

er 
ce

ll

Eos
ino

ph
il

Im
matu

re 
de

nd
riti

c c
ell

Mac
rop

ha
ge

Mas
t c

ell

MDSC

Mon
oc

yte

Natu
ral

 ki
lle

r c
ell

Natu
ral

 ki
lle

r T
 ce

ll

Neu
tro

ph
il

Plas
mac

yto
id 

de
nd

riti
c c

ell

−1.0

−0.5

0.0

0.5

1.0
Corr

−0.08 −0.38 0.11 −0.43 0 −0.21 −0.21 −0.22 −0.29 0.18 −0.19 −0.24 −0.14 0.06 −0.47 −0.1 −0.14 −0.22 0.06 0.34

−0.16 −0.29 0.1 −0.42 0.01 −0.23 −0.26 −0.14 −0.21 −0.05 −0.16 −0.17 −0.28 0.31 −0.38 −0.26 −0.18 0.2 0.03 0.38

−0.24 −0.35 −0.01 −0.55 −0.02 −0.25 −0.35 −0.24 −0.29 0.23 −0.5 −0.22 −0.44 −0.04 −0.54 −0.17 −0.03 −0.08 −0.1 0.66

−0.16 −0.39 0 −0.6 0.14 −0.19 −0.19 −0.29 −0.38 0.45 −0.45 −0.3 −0.49 −0.09 −0.55 −0.07 0.19 −0.16 −0.04 0.62

−0.18 −0.32 −0.19 −0.65 −0.02 −0.33 −0.31 −0.32 −0.39 0.24 −0.42 −0.24 −0.35 0.26 −0.44 −0.25 0.02 0.1 0.06 0.64

−0.15 −0.41 −0.05 −0.6 −0.06 −0.29 −0.46 −0.24 −0.3 0.18 −0.47 −0.21 −0.51 0.08 −0.55 −0.31 −0.13 −0.03 −0.01 0.73

−0.19 −0.4 −0.26 −0.72 0 −0.23 −0.29 −0.4 −0.48 0.41 −0.5 −0.4 −0.49 0.09 −0.56 −0.2 0.2 −0.16 0.02 0.78

−0.24 −0.33 −0.13 −0.72 0.05 −0.33 −0.25 −0.33 −0.42 0.32 −0.43 −0.29 −0.42 0.14 −0.49 −0.21 0.24 −0.01 −0.03 0.68

−0.16 −0.22 −0.02 −0.43 0.02 −0.16 −0.07 −0.32 −0.38 0.12 −0.09 −0.29 −0.15 0.16 −0.47 −0.15 −0.1 −0.02 0.24 0.31

−0.17 −0.38 0.04 −0.51 0.04 −0.24 −0.4 −0.21 −0.27 0.29 −0.47 −0.17 −0.45 0.06 −0.56 −0.11 −0.07 −0.17 −0.03 0.61

−0.22 −0.27 −0.05 −0.58 0.04 −0.27 −0.26 −0.24 −0.34 0.3 −0.38 −0.29 −0.5 0.2 −0.38 −0.13 0.09 0 0.04 0.62

−0.16 −0.42 −0.04 −0.6 0.09 −0.28 −0.35 −0.3 −0.37 0.21 −0.37 −0.33 −0.39 0.19 −0.58 −0.24 −0.12 −0.09 0.09 0.61

−0.12 −0.4 0.15 −0.51 0 −0.2 −0.25 −0.23 −0.3 0.21 −0.29 −0.21 −0.28 0.06 −0.47 −0.14 −0.01 −0.14 −0.09 0.45

−0.09 −0.13 0.09 −0.2 0 −0.1 −0.19 −0.1 −0.14 −0.06 0.05 −0.17 −0.11 0.25 −0.22 −0.13 −0.21 0.06 0.13 0.15

−0.1 −0.29 0.17 −0.29 0.02 −0.07 −0.24 −0.14 −0.18 0.07 −0.07 −0.13 −0.26 0.19 −0.39 −0.08 −0.15 −0.1 0.17 0.28

−0.1 −0.27 −0.12 −0.36 0.06 −0.17 −0.29 −0.22 −0.25 0.12 −0.19 −0.17 −0.18 0.28 −0.45 −0.13 −0.26 −0.13 0.22 0.37

0.17 0.37 −0.11 0.45 −0.02 0.23 0.35 0.1 0.18 −0.24 0.34 0.17 0.45 −0.22 0.49 0.15 0.06 0.07 0.02 −0.53

0.25 0.26 0.17 0.46 0.02 0.33 0.46 0.09 0.16 −0.04 0.35 0.12 0.37 −0.35 0.39 0.23 0.08 −0.11 0 −0.59

0.18 0.25 0.06 0.44 0.09 0.3 0.56 0.09 0.12 −0.04 0.39 0.03 0.45 −0.31 0.39 0.25 0.13 −0.11 0.02 −0.61

0.31 0.31 0.18 0.62 0.13 0.38 0.43 0.21 0.29 −0.26 0.51 0.15 0.46 −0.27 0.4 0.2 −0.01 −0.12 −0.01 −0.72

0.17 0.26 0 0.4 0.04 0.29 0.18 0.04 0.16 −0.22 0.26 0.15 0.25 −0.16 0.35 0.18 −0.01 0.03 0.17 −0.4

0.18 0.4 −0.03 0.54 −0.1 0.24 0.05 0.2 0.36 −0.35 0.29 0.36 0.24 −0.15 0.48 0.05 −0.12 0.16 0.08 −0.43

0.14 0.37 −0.03 0.62 −0.17 0.17 0.29 0.23 0.34 −0.28 0.43 0.37 0.53 −0.1 0.58 0.18 −0.08 0.14 0 −0.65

0.22 0.33 0.13 0.63 0.01 0.32 0.52 0.23 0.29 −0.19 0.53 0.17 0.48 −0.3 0.5 0.2 0.06 −0.04 −0.02 −0.74

0.2 0.2 −0.02 0.46 −0.04 0.25 0.39 0.08 0.14 −0.23 0.43 0.08 0.61 −0.18 0.48 0.14 −0.1 −0.03 0 −0.63

0.3 0.31 0.1 0.62 0.17 0.37 0.41 0.24 0.32 −0.28 0.45 0.19 0.48 −0.25 0.46 0.2 0.06 −0.07 −0.02 −0.71

0.3 0.17 0.06 0.49 0.2 0.4 0.41 0.09 0.16 −0.17 0.32 0.02 0.42 −0.26 0.28 0.26 0.01 −0.17 0.07 −0.57

0.32 0.34 0.08 0.61 0.18 0.34 0.36 0.27 0.36 −0.33 0.46 0.25 0.41 −0.18 0.53 0.17 0.04 0.03 −0.02 −0.67

0.28 0.3 0.09 0.56 0.13 0.34 0.46 0.18 0.24 −0.21 0.43 0.13 0.46 −0.31 0.43 0.21 0.06 −0.07 0.01 −0.67

0.18 0.4 −0.06 0.42 −0.02 0.21 0.39 0.12 0.18 −0.18 0.35 0.12 0.41 −0.24 0.5 0.16 0.12 0.08 0.03 −0.52

0.19 0.34 −0.07 0.41 −0.02 0.18 0.36 0.09 0.13 −0.15 0.31 0.12 0.41 −0.21 0.47 0.15 0.06 0.05 0.06 −0.5

VSIG4

MMP9

TPST1

IL18R1

S100A12

CA4

ANXA3

MCEMP1

MMP8

OLAH

CD177

ARG1

ADAMTS2

CHIT1

WFDC1

PCOLCE2

FCER1A

P2RY10

CD40LG

FAM102A

ALOX15

PRSS33

TPPP3

CD5

PID1

TRABD2A

NELL2

MAL

TCF7

HDC

CPA3

B ce
lls 

na
ive

B ce
lls 

mem
ory

Plas
ma c

ell
s

T ce
lls 

CD8

T ce
lls 

CD4 n
aiv

e

T ce
lls 

CD4 m
em

ory
 re

sti
ng

T ce
lls 

CD4 m
em

ory
 ac

tiv
ate

d

T ce
lls 

fol
licu

lar
 he

lpe
r

T ce
lls 

reg
ula

tor
y (

Tre
gs

)

T ce
lls 

ga
mma d

elt
a

NK ce
lls 

res
tin

g

NK ce
lls 

ac
tiv

ate
d

Mon
oc

yte
s

Mac
rop

ha
ge

s M
0

Mac
rop

ha
ge

s M
2

Den
dri

tic
 ce

lls 
res

tin
g

Den
dri

tic
 ce

lls 
ac

tiv
ate

d

Mas
t c

ell
s r

es
tin

g

Eos
ino

ph
ils

Neu
tro

ph
ils

−1.0

−0.5

0.0

0.5

1.0
Corr

a

b

Supplementary Figure 4


	Supplementary_ann
	Supplementary
	S1
	S2
	S3
	S4


