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Additional file 1. ROC curves of the 13 hub genes in the GSE57338 dataset.
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Additional file 2. The differential expression of 13 hub genes in the GSE57338 dataset.


[bookmark: _Hlk131208301]Additional file 3. The detailed process of WGCNA analysis.
1) Data input and cleaning
a. [image: ]We loaded expression data, then did rudimentary data cleaning and outlier removal. The result of “gsg$allOK” was TRUE. It proved that there was no missing value. 
b. We clustered all samples and observed whether there were outliers. Because outlier samples may be those of significant gene expression difference between normal people and patients, we set a large cutting line and did not segment the outlier samples. 
[image: ]
c. We matched clinical characterization data and expression data to reconstruct the sample cluster tree.
[image: ]
2) Network construction and module detection
a. We performed “pickSoftThreshold” in WGCNA to compute β values (range: 1-20) and selected 11 as the optimal soft threshold.
[image: ]

[image: ]
b. To minimize effects of noise and spurious associations, we transformed the adjacency into the Topological Overlap Matrix, and calculated the corresponding dissimilarity.
[image: ]
c. We used hierarchical clustering to produce a hierarchical clustering tree (dendrogram) of genes.
[image: ]
d. We plotted the module assignment under the gene dendrogram.
[image: ]
[image: ]
e. We merged modules whose expression profiles were very similar.
[image: ]
[image: ]
3)  Relating modules to external clinical traits and identifying important genes
a. After merging similar modules, a total of 4 modules were identified. Based on the module-trait associations, the “MEgrey” module was picked as key module.
[image: ]
[image: ] [image: ]
b. Gens in “MEgrey” module.
[image: ]
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> #HRIERE
> gsg = goodSamplesGenes(datExpr0, verbose = 3)
Flagging genes and samples with too many missing values...
..step 1
> gsg$allok
[1] TRUE
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ATTUWITYy paral it TATLULIUVIT Wil Up LU /7 WUIRITTYy pPIUVLCOoOTO.
> powers = c(1:20) #A R HCEEL: 20
> sft = pickSoftThreshold(datExpr0O, powervVector = powers, verbose = 5)
picksoftThreshold: will use block size 1157.
picksoftThreshold: calculating connectivity for given powers...
..working on genes 1 through 1157 of 1157
Power SFT.R.sq slope truncated.R.sq mean.k. median.k. max.k.

1 1 0.112 0.494 0.856 244.000 2.41e+02 423.00
2 2 0.267 -0.595 0.848 83.100 7.44e+01 211.00
3 3 0.649 -1.070 0.932 35.800 2.84e+01 121.00
4 4 0.756 -1.350 0.963 17.800 1.23e+01 77.50
5 5 0.784 -1.600 0.972 9.780 6.52e+00 53.30
6 6 0.765 -1.810 0.927 5.790 3.60e+00 38.30
7 7 0.802 -1.900 0.980 3.630 1.99e+00 28.30
8 8 0.822 -1.940 0.971  2.400 1.20e+00 21.50
9 9 0.825 -1.970 0.948 1.650 7.27e-01 16.70
10 10 0.326 -2.920 0.310 1.180 4.47e-01 13.10
11 11 0.896 -1.680 0.978 0.870 2.88e-01 10.40
12 12 0.827 -1.620 0.809 0.663 1.88e-01 8.50
13 13 0.878 -1.650 0.860 0.520 1.29e-01 8.32
14 14 0.315 -2.550 0.219 0.418 8.49e-02 8.15
15 15 0.319 -2.500 0.220 0.345 5.83e-02 7.99
16 16 0.321 -2.420 0.213 0.290 3.84e-02 7.83
17 17 0.324 -2.340 0.212 0.249 2.50e-02 7.67
18 18 0.325 -2.270 0.211 0.218 1.67e-02 7.52
19 19 0.321 -2.200 0.202 0.193 1.12e-02 7.37
20 20 0 0 0 7 7.23

.315 -2.750 .238 .173 .58e-03
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> ##H#FTOMILE
> TOM = TOMsimilarity(adjacency)
.connectivity..

.matrix multiplication (system BLAS)..

.normalization..
. .done.
> dissTOM = 1-TOM
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>
> #H#EE TV

> minModuleSize = 50 #RHIE A H
> dynamicMods = cutreeDynamic(dendro = geneTree, distM = dissTOM,
+ deepsplit = 2, pamRespectsDendro = FALSE,
+ minClusterSize = minModuleSize);
..CutHeight not given, setting it to 0.998 ===> 99% of the (truncated) height
range in dendro.
. .done.
> table(dynamicMods)
dynamicMods
o 1 2 3

577 390 132 58
> dynamicColors = Tabels2colors(dynamicMods)
> table(dynamicColors)

dynamicColors

blue brown grey turquoise

132 58 577 390

> pdf(file="5_Dynamic_Tree.pdf" ,width=8,height=6)
> plotDendroAndcColors(geneTree, dynamicColors, "Dynamic Tree cCut",
+ dendroLabels = FALSE, hang = 0.03,
+ addGuide = TRUE, guideHang = 0.05,
+ main = "Gene dendrogram and module colors™)
> dev.off()

ndf
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Gene dendrogram and module colors
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Clustering of module eigengenes
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Gene dendrogram and module colors(GEO)
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Module-trait relationships(GEO)
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Gene significance for Normal
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FLJ44896 MIR646HG LINC00969 IGHA1 LOC100130876 GPAM LOC728488 LINC00260 IGHM IGHD

CIART IGK ABHD18 IGHA2 C15orf59 APOA1 BLM C3 COL1A1 COL1A2

COL3A1 COMP CP F5 FABP2 CFH ICAM1 IL2RG KIT LEP

MYOC PROS1 MID1 APOB LTBP2 SELE CYP1A1 HBA2 HBB PLP1

TPO HBA1 GSTM1 IL1B IGFBP2 VTN SELL ADH1A ADH1B CHRNA5

CYP2J2 DHFR GABRA4 GABRB1 GSTM3 GSTM5 GSTT1 GSTT2 HTR2B HTR4

ITGB6 KLKB1 NQO1 PLAT PTGIS ZNF676 TAGLN GPM6B MYL4 GPNMB

TXLNGY DUSP13 C1QTNF9B RPS4Y1 GPX8 CXCR4 FAM83B IGFBP3 MSS51 CD74

CES1 RGS7BP ATF3 PTPN20 TF UGT2B7 PDE11A VCAM1 PGA3 PGA4

GYG2 MYBL1 SHISA3 C15orf57 CCDC102B JAML TMEM100 LRRN3 CYP4B1 RGS4

COL6A6 DHRS7C ZFP57 IGF1 EDNRB DDX3Y ADM SULF1 TC2N RRAD
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MAP1A ADAM11 MEST CXCL9 MYH6 NPTX2 NT5E OCLN PCK1 PDK4

PLIN1 RGS1 RGS2 CCL5 CCL21 SELP SFRP2 SH3GL2 SLC6A6 SLIT3

SLN SNAI2 STAT4 STC1 TCF21 TFRC THBS4 THRSP TNNI1 TNNT1

WNT9A ZFY ZNF189 MFAP5 CILP ITGA8 BHLHE40 PDE8B TNFSF10 DLK1

FGF18 FCGBP IER3 CHN2 EYA4 F2RL2 FASN EFEMP1 LBP UCHL1

FADS2 GNA14 COL12A1 EPHA7 FAP NAP1L3 RARRES3 SPOCK1 TSPAN7 USP9Y

ANGPTL1 DIRAS3 EIF1AY DCLK1 CRLF1 STK17A NREP ITGBL1 ABCG2 CXCL14

AQP3 GABRE KCNB1 PDE1A RELN SCD HP APLNR CA3 ERBB4

GEM GJA5 GPD1 GPR22 HSPA1B CXCL11 GUCA1C HMGCS2 SLCO2A1 COLQ

GPC6 EDIL3 PRG4 LRRC17 MT1F ZBTB16 PROM1 KLHL41 TRDN SEMA3A

SPON1 HLA-DMA NPPA NTRK2 NR4A2 ENPP2 S100B CCL19 THY1 DPYSL4

POSTN FBLN1 CHL1 PLK2 PHGDH FGL2 FOSB PPP1R1A RBP4 MLLT11

KDELR3 PRRX1 PTPN5 RORB SCGN C10orf10 RAPGEF4 ADAMTS5 UTY ZNF208

MME C4A GRIA3 PHLDA1 MMRN1 KLRK1 CA14 SLC7A8 HEY2 FAIM2

LRRC6 CD24 DIO2 TMEM176B METTL7A KLF15 ATAD2 PGA5 SLC5A4 HSPA4L

IL20RA PDLIM3 HPGDS KCNIP2 CCDC144A ZNF536 DHCR24 SV2B ADGRL3 MXRA5

CHRDL2 ABI3BP TSKU MOXD1 ARRDC2 FAM155B G0S2 NDUFAF1 RASD1 PRODH

ZDHHC2 NOX4 CECR1 ITLN1 P3H2 CKAP2 ETNK2 SPTLC3 MBNL3 CHDH

DOK5 BEX1 TMEM176A LMO3 SVOP GNMT DDIT4 HLA-DRA EPB41L4B SERTAD4

HLA-DQA2 ARFGEF3 ANKRD2 PPP2R2C TMEM63C GRAMD1B LRRC7 ARRDC3 CNTN3 CPNE5

SCUBE2 GNAO1 ART4 DAB1 UGT2B4 CDH19 MYL7 MID1IP1 ENPP5 NR1D1

EDA2R NAP1L2 HSPA2 CIDEC ERAP2 PER2 PCDH20 MYH11 RASL11B ASB9

IRX6 IRX3 STEAP4 TTLL7 POF1B SLC19A3 SAA2 SLCO5A1 ETNPPL PLVAP

CHST9 CCDC3 CRISPLD2 SLC25A18 AGTR1 FGFBP2 SGIP1 PCDH7 DGAT2 GPAT3

ADGRG7 MLXIPL IL33 HLA-DPA1 CNTNAP3 MAL2 RNF157 GBP4 FAM46B SNAP47

CLIC6 GALNT15 IP6K3 OLFM2 VSTM2L ASB12 CCBE1 SLC26A10 PKD1L1 CLEC12A

HOGA1 SYTL5 ADAMTS15 C1orf105 LIPH ANGPTL4 JCHAIN SESN3 ANKRD23 CHRDL1

ACVR1C CNTFR ANKRD18A TNFRSF19 SGPP2 MUM1L1 OR51E1 C16orf89 ZNF385B FAM81B

PLD5 MUC20 GAPT SLC44A5 DOK6 CDHR3 SCUBE3 SEMA3D HIF3A TMEM74

PI16 HS6ST3 NMRK2 BDNF TUSC5 SLITRK4 SLC38A11 SCARA5 FAM9C PLEKHA7

GRIK2 TAS2R43 PKHD1L1 CYP4X1 CYP4Z1 C1QTNF9 GLDN FAM216B CREB5 PRELID2

XRRA1 SLC16A9 CPXM2 NRK KCNT2 ADGRD1 LCN6 BRINP3 FAM179A SVBP

CCDC80 C1S FIBIN MUSTN1 FAM180A MOG CRIP3 C5orf46 ATRNL1 ASB18

SNORD115-1 TTTY10 TTTY14 SNORA62 SNORD25 SNORD45B SNORD14E USP32P1 GGTA1P SNORD114-2

SNORD113-4 SNORD115-6 SNORD115-11 SNORD115-12 SNORD116-16 SNORD116-18 SNORD116-21 SNORD116-22 SNORD115-26 SNORD115-32

SNORD115-42 SNORD115-44 MGC70870 SNORA38B SNORD103A SNORD3A PAX8-AS1 HSPA7 SNAP91 VTRNA1-2
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