Supplementary Tables

Supplementary Table S1. A complete list of differential expressed genes identified in meta-analysis.

Ensembl_ID Gene_Symbol DE_1' DE_2' DE_3! DE_4! Adj_P? Average_Log.FC®  Effect*
ENSG00000008311 AASS 1 1 1 0 0.00E+00 -1.03 Down
ENSG00000075413 MARK3 1 1 1 0 0.00E+00 -0.88 Down
ENSG00000076351 SLC46A1 1 0 1 0 0.00E+00 0.48 Up
ENSG00000100196 KDELR3 1 0 1 0 0.00E+00 0.72 Up
ENSG00000103415 HMOX2 1 1 1 0 0.00E+00 -0.81 Down
ENSG00000105894 PTN 0 1 1 0 0.00E+00 1.47 Up
ENSG00000106809 OGN 1 1 1 0 0.00E+00 2.26 Up
ENSG00000106819 ASPN 1 1 1 0 0.00E+00 1.99 Up
ENSG00000106823 ECM2 0 1 1 0 0.00E+00 1.17 Up
ENSG00000118194 TNNT2 1 0 1 0 0.00E+00 -0.55 Down
ENSG00000122034 GTF3A 1 0 1 0 0.00E+00 -0.54 Down
ENSG00000123689 G0S2 1 0 0 0 0.00E+00 -1.57 Down
ENSG00000126106 TMEMS53 1 1 0 0 0.00E+00 -0.58 Down
ENSG00000129250 KIF1C 1 0 0 0 0.00E+00 -0.56 Down
ENSG00000130528 HRC 1 0 0 0 0.00E+00 -0.58 Down
ENSG00000139329 LUM 1 1 1 0 0.00E+00 1.81 Up
ENSG00000140416 TPM1 1 0 0 0 0.00E+00 -0.53 Down
ENSG00000141905 NFIC 1 1 0 0 0.00E+00 -0.57 Down
ENSG00000145934 TENM2 1 0 0 0 0.00E+00 -0.67 Down
ENSG00000156219 ART3 1 0 1 0 0.00E+00 -1.31 Down
ENSG00000161970 RPL26 1 0 0 0 0.00E+00 -0.76 Down
ENSG00000175084 DES 1 1 0 0 0.00E+00 -0.80 Down
ENSG00000176293 ZNF135 1 0 0 0 0.00E+00 0.51 Up
ENSG00000179526 SHARPIN 1 0 0 0 0.00E+00 -0.34 Down
ENSG00000197256 KANK2 1 0 0 0 0.00E+00 -0.57 Down
ENSG00000197616 MYH6 1 0 1 1 0.00E+00 -2.59 Down
ENSG00000198542 ITGBL1 1 1 1 0 0.00E+00 1.69 Up
ENSG00000198624 CCDC69 1 0 1 0 0.00E+00 -0.87 Down
ENSG00000210127 MT-TA 1 0 1 0 0.00E+00 -1.66 Down
ENSG00000233098 CCDC144NL-AS1 1 1 1 0 0.00E+00 1.17 Up
ENSG00000140319 SRP14 1 0 0 0 6.91E-14 -0.53 Down
ENSG00000197586 ENTPD6 1 0 1 0 6.91E-14 -0.77 Down
ENSG00000267280 TBX2-AS1 1 0 0 0 6.91E-14 0.83 Up
ENSG00000152086 TUBA3E 1 1 1 0 1.33E-13 -1.99 Down
ENSG00000170448 NFXL1 1 0 1 0 1.33E-13 -1.84 Down
ENSG00000165124 SVEP1 1 1 1 0 1.89E-13 1.24 Up
ENSG00000152580 IGSF10 1 1 0 0 2.46E-13 1.54 Up
ENSG00000143603 KCNN3 0 1 1 0 3.04E-13 1.43 Up
ENSG00000187837 HISTIHIC 1 0 0 0 3.60E-13 -0.89 Down
ENSG00000075886 TUBA3D 0 1 1 0 4.15E-13 -1.60 Down
ENSG00000189060 H1FO0 1 1 0 0 8.87E-13 -0.80 Down
ENSG00000134247 PTGFRN 1 0 1 0 2.21E-12 0.93 Up
ENSG00000116690 PRG4 1 0 1 0 3.94E-12 0.84 Up
ENSG00000160392 C19orf47 1 1 1 0 4.61E-12 -0.95 Down
ENSG00000129009 ISLR 0 1 1 0 7.14E-12 1.49 Up
ENSG00000129116 PALLD 0 1 1 0 8.77E-12 -0.72 Down
ENSG00000173991 TCAP 1 0 0 0 1.11E-11 -0.55 Down
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1: ‘1’ or ‘0’ indicates if the gene was identified as differentially expressed gene or not; 2: FDR-adjusted p-value from
meta-analysis; 3: Average of log2FC from individual studies; 4: ‘Up’ or ‘Down’ indicates if the gene was upregulated

or downregulated. The genes were sorted based on the adjusted p-values.



Supplementary Table S2. Significant canonical pathways with absolute z-score > 2.0 and their involved genes.

Ingenuity Canonical Pathways -Log(p)*

z-score?

Genes

EIF2 Signaling 11.9

Oxidative Phosphorylation 2.52

Senescence Pathway 2.02

Superpathway of Inositol Phosphate

1.4
Compounds

-3.27

-3.32

-2.07

-3.05

ACTC1, ATF4, CCND1, EIF3C, EIF3H, EIF3K, EIF4G1,
EIF5B, MT-TM, PIK3CB, PIK3CD, PPP1CC, PPP1R15A,
RAPI1A, RPL13A, RPL14, RPL19, RPL26, RPL27, RPL27A,
RPL35, RPL37, RPL3L, RPL4, RPL7A, RPL8, RPLPO,
RPLP1, RPLP2, RPS12, RPS24, RPS5, RPS7, RPS8, UBA52

ATP5F1C, ATP5F1E, ATP5MC1, COX17, COX5A, COX7B,
MT-ND1, MT-ND2, NDUFA6, NDUFS5, UQCR10

ARAF, CAPN1, CCND1, E2F5, EIF4EBP1, EP300,
GADD45A, KAT2B, MAPK7, MTOR, PIK3CB, PIK3CD,
PPP2R3B, PPP2R5C, PPP3CC, RAP1A, SQSTM1,
TGFBR2, TGFBR3

ATP1A1, INPPL1, ITPK1, PIK3CB, PIK3CD, PIP4P2,
PIP5K1B, PLPP7, PPIP5K2, PPP1CC, PPP1R14B, PPP5C,
PTPN1

1: -log(p) > 1.3 reflects a significant association between a canonical pathway and its involved genes; 2: Positive and
negative z-scores are considered as activated and inhibited, respectively. The pathways were sorted based on the -

log(p).



Supplementary Table S3. Differentially expressed upstream regulators and their targeted genes.

Upstream Log2FC  Molecule Type Activationz- - p-value of Target Molecules in Dataset
Regulator score?! overlap?
ADGRG1, ANO1, AP1S2, ASCC1, AZGP1, BMP4,
BNIP3L, C190rf12, Clorf54, CARD16, CASP1,
CCDC85B, CCDCIB, CCN2, CCND1, CD74, CDH11,
CKM, CORO6, CP, CTSB, CYP4B1, DES, ECM2,
transcription EFNBI1, EGR1, ELOVL6, FBLIM1, FHL2, GADD45A,
SMARCA4 -0.3 regulator 0.47 4.61E-10  HEY1, IGF1, IGFBP5, LOX, LUM, MEIS1, MGP,
MMP2, MN1, MT-ND2, MYH11, MYL5, NECTIN1,
PLAT, PLIN2, PTP4A2, RAD1, RAMP1, SERPINE2,
SLC11A1, SMARCA4, SOCS2, SOD3, SOX17,
ST3GAL1, STARD10, TNNT2, TPM1,
TUBA3C/TUBA3D, UBE2H
ACAA2, ADAM19, ATF4, BCL2L1, CCDC80, CCN2,
CCND1, CCND2, CDC37, CDC42SE1, CDH11,
CHCHD10, CTSB, CUL3, CYP2J2, CYP4B1, DAGI,
DOK1, DPT, E2F5, EBP, EGR1, EIFAEBP1, EMPI,
_ ERBB2, ESR2, F2R, FLOT2, FSCN1, GPX3, GTF3A,
ERBB2 0.39  kinase 0.70 >-T7807  Lev1, IGFBPS, JAKI, JUP, KLHDC3, LTBP2, LUM,
MAF, MKNK2, NDRG4, PDGFD, PGM1, PIK3CD,
PLAT, PLIN2, POLR1D, PRDX2, PSMC3, PTPN1,
RAB31, SLC2A1, SOCS2, SOX4, SPARC, STAT3,
THBS4, TPM1, TUBA1A, UQCR10
transcription ACTC1, ATP2A2, BCL2L1, DES, ECM2, FAP, HSPB7,
TBX5 -0.59 regulator -2.89 7.79E-07  MVYH6, NKX2-5, NPPA, PLA2G2A, SCN5A, TNNT2,
TPM1, TTN
ACTC1, AKAP1, APEX1, ASB2, BAG1, BCL2L1,
ligand. BMP4, CCN2, CCND1, COL16A1, COMP, EGRI,
dependent EP300, ERBB2, ERN1, ESR2, FBLN1, FSCN1, IGF1,
ESR2 -0.78 uclear -0.47 9.16E-06  JAKI, LOX, MICOS10-NBL1/NBL1, MMP2, MYHS,
receptor MYH7, NDRG2, PLAT, PLEC, PLIN2, PLXDCI,
PTHIR, S100A9, SFRP4, SLC25A4, SOCS2, SOX4,
ST8SIA1, TGFBR2, TGM2, THBS4, TPM1, USP8
BCL2L1, CCN2, CCND1, CFLAR, COL8A1, EGRI,
CCN2 1.19  growth factor 0.88 2.08E-05  IGF1, LOX, MIA3, MMP2, PTH1R, RAMP2, SFRP4,
SOX4, SPARC
AZGP1 -0.85  transporter -1.13 3.05E-05 AZGP1, BCL2L1, BMP4, CCND1, DSP, EGR1, MTOR
transcription CCND1, DES, FIBIN, IGFBP5, LATS2, MYH6, MYH?7,
TEAD1 -0.73 0.43 7.52E-05
regulator NPPA, SULF1, TNNT2, TPM1
MTA1 0.79 transcription -0.60 8.74E-05 ACTC1, APEX1, BCL2L1, CCND1, CCND2, EMP1,
regulator MMP2, MYH6, STAT3
transcription CCND1, CCND2, EGR1, IER2, IGF1, ITGAL, KCNJ11,
HMGA1 -0.57 regulator -0.22 1.00E-04  NECTIN1, NF2, NKX2-5, PTHIR, RPL7A, SOD3,
SOX17, SOX4, SPARC, STAT3
IGF2BP2 073 translation 2.48E-04
regulator ELOVL6, LIMS2, TRIM54
SFRP4 26y  lansmembrane 2.00 3.06E-04

receptor

CCND1, MYH6, MYH7, NKX2-5, TNNT2




STAT3

cuL3

NKX2-5

TRIM54
TNNT2
S0Cs2

PER2

TTN

ERN1

MTOR

DAG1

JAK2

TFRC

PPP1R15A

PPP1R13L

F2R

IGFBP5

TEAD2

HEY1

F10

SOX4

-0.91

-0.44

-0.85

-0.35
-0.55
0.90

0.76

-0.67

0.88

-0.45

-0.65

0.82

-1.17

0.72

-0.54

0.92

0.48

-0.51

0.75

0.54

1.06

transcription
regulator

enzyme
transcription
regulator
other

other

other

transcription
regulator

kinase

kinase

kinase

transmembrane

receptor

kinase

transporter

other
transcription
regulator
G-protein
coupled
receptor
other
transcription
regulator
transcription
regulator

peptidase

transcription
regulator

-0.04

-0.82

0.02

-0.29

-0.08

-1.00

0.64

0.56

1.07

2.56

1.98

1.00

-0.22

1.01

1.11E-03

1.14E-03

1.27E-03

1.60E-03
1.60E-03
1.85E-03

1.85E-03

3.07E-03

3.88E-03

4.06E-03

6.10E-03

6.56E-03

6.86E-03

7.39E-03

7.39E-03

8.24E-03

1.05E-02

1.30E-02

1.43E-02

1.67E-02

1.77E-02

APEX1, BCL2L1, BCL6, BCL9L, BECN1, BNIP3L, BOC,
CASP1, CCN2, CCND1, CCND2, CD74, CFLAR,
COPS5, CTSB, EGR1, ESR2, FSCN1, GADDA45A,
HEY1, IGFBP5, JAK2, KAT2B, LOX, MAF, MMP2,
MT-ND1, MT-ND2, MYH7, NES, NPPA, PHLDA1,
PLA2G2A, PRF1, PTN, S100A9, SERPINEZ2, SLC1A3,
SLC2A1, STAT3

CKMT2, DBP, GSTK1, MFAP4, MYH7, PDLIMS,
S100A9, SPON1

CBY1, DIO2, HOPX, NKX2-5, NPPA, SCN5A, TBX5

FHL2, FLNC

MYH7, NPPA

IGF1, MYH7, PIM3, STAT3

ATP1A1, CCND1, DBP, PER2

ANKRD2, ATP2A2, FHL2

ATF4, ATP2A2, BECN1, GOT1, LAD1, MAP1LC3B,
MYH7, NPPA, PLIN2, PVR, SPARC, SYT11, TINAGL1

ACACB, ATP2A2, BCL2L1, CASP1, CCND1, CFLAR,
CITED2, DAG1, DDAH2, ELOB, FAF1, HADHA,
HMGCS2, IGF1, JAK2, MAP1LC3B, MTOR, NCAM1,
NDUFA6, PGP, PTH1R, SLC2A1, SOX4, SQSTM1,
STAT3

DAG1, SLC2A1, SNTA1, SSPN

BCL2L1, CASP1, CCND1, CCND2, CFLAR, EGR1, F10,
JAK2, NDN, SLC11A1, SLC1A3, STAT3, TGM2

ADGRG1, ATF4, GADD45A, GPX3, PIP5K1B,
PPP1R15A, PTN, SLC2A1, UBE2E1

ATF4, CCND1, GADD45A, MAP1LC3B

CCND2, DSP, JUP, SLC2A1

CASP4, CCN2, CCND1, CDH11, DSP, EGR1, F2R,
MMP2, PLAT, TGM2

BCL2L1, CCND1, IGF1, MYH7

CCND1, FIBIN, IGFBP5, SULF1, TNNT2, TPM1

MMP2, MYH11, MYH6, NPPA

CCN2, EGR1, MMP2

APBB1, B3GNT5, CASP1, CD74, CTNNA1, DDAH2,
EMP1, IGF1, LHFPL6, NCAM1, PRXL2A, SERPINE2,
TEAD1, TUBA1A
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MT-TM

BMP4

THBS2
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BNIP3L
RAPGEF1
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NPPA
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RBM25
RPLPO
MPP3
EZR
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KLF15

BCL6
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EP300

ADRA1A

-1.55

-0.57

-1.19

0.63

0.80
-0.33
0.49
-0.45
0.56
1.86
-0.74

1.30

0.80
1.41

-0.58

-0.38
-0.92
-1.23
-0.32

-0.99

-0.96

-0.54

0.48
-0.41

-0.49

-0.43

-0.67

other
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other
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other
other
other
other
other
other

other
enzyme

enzyme
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transcription
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other

other

kinase

other
translation
regulator
transcription
regulator

transcription
regulator

other
peptidase
transcription
regulator

transcription
regulator

G-protein
coupled
receptor

1.50

1.14

0.82

-1.00
-0.66
-1.98

0.00

-0.13

0.04

-0.70

0.21

-0.59

1.85E-02

2.03E-02

2.03E-02

2.05E-02

2.15E-02
2.15E-02
2.21E-02
2.42E-02
2.43E-02
2.73E-02
2.73E-02

3.64E-02

3.76E-02
3.81E-02

3.89E-02

4.00E-02
4.00E-02
4.00E-02
4.15E-02

4.15E-02

4.21E-02

4.63E-02

4.78E-02
4.78E-02

4.78E-02

4.85E-02

4.88E-02

BECN1, CASP1, CCND1, CP, EPB41L4B, FBLIMI,
FURIN, IGF1, KLF15, LOC102724788/PRODH,
MMP2, PHLDA1, S100A9

CASP4, CCND1, TPM1

MT-ND1, MT-TM, MT-TQ

ADGRGI1, ALDH1A2, BMP4, CCND1, DIO2, HEY1,
HOPX, MAFK, NCAM1, NES, SOX17, SPARC, SULF1,
TBX5, TGM2

HEY1, MMP2

BCL2L1, CFLAR

BCL2L1, GADD45A, IL16, PIK3CD, STAT3, TFRC

DHX38, EFTUD2, RAP1A

IGF1, JUP, MBD2, S1PR3

CCND1, EGR1, FLT4, NPPA

CCND1, GLUL, MMP2, NF2

ATP2A2, B3GNT5, EGR1, KCND3, MYH7, NPPA,
SLC1A3

CCN2, NKX2-5, NPPA, SPARC

MTOR, STC1

CCN2, CKM, KAT2B, NPPA, TGFBR2

BCL2L1

CCND1

NECTIN1

ATF4, BCL2L1, EIF4EBP1, MMP2

CCND1, CFLAR, EGR1, SLC2A1

BECN1, CCN2, ESRRG, HADHA, NPPA

BCL2L1, BCL6, CCND1, CCND2, GADD45A, HACD1,
MAF, MCM3AP, MGP, PLA2G2A, SOCS2, TRMT13,
TUBA3C/TUBA3D, UBA7

CCND1, CCND2

MMP2, PTPN1

CCND1, ERBB2

ACACB, ARID5A, BCL2L1, BCL6, CCND1, CFLAR,
CKM, COMT, EGR1, EP300, EPN1, ERBB2,
HMGCS2, IGF1, JUP, MAF, MYH11, NPPA,
PIP5K1B, PITPNM1, PLEKHF1, RCSD1, SCN4B,
TANC2, TGFBR2

EGR1, LOX, NPPA, PRRX1, STAT3




BCL2L1, BMP4, CCN2, CCND1, CCND2, CFLAR,
CITED2, EGR1, ESR2, GADD45A, HMGA1, IER2,

IGF1 0.82 growth factor 0.02 4.93E-02 IGF1, IGFBP5, IL16, MMP2, MYH11, MYH6,
NCAM1, NPPA, PHLDA1l, PLA2G2A, PPP3CC,
PTHIR, SLC12A6, SLC2A1, YBX3

CYP2)2 0.97 enzyme 4.96E-02 BCL2L1, CYP2J2, NPPA

1: Positive and negative z-scores are considered as activated and inhibited, respectively; 2: A p-value of overlap
indicates whether there is a statistically significant interaction between an upstream regulator and its regulated
genes. A p-value of overlap < 0.05 is considered as statistically significant. The genes were sorted based on the p-
value of overlap.



