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Abstract

Identification of accurate biomarkers is still particularly urgent for improving the
poor survival of chronic obstructive pulmonary disease (COPD) patients. In this
investigation, we aimed to identity the potential biomarkers in COPD via
bioinformatics and next generation sequencing (NGS) data analysis. In this
investigation, the differentially expressed genes (DEGSs) in COPD were identified
using NGS dataset (GSE239897) from Gene Expression Omnibus (GEO) database.
Subsequently, gene ontology (GO) and pathway enrichment analysis was
conducted to evaluate the underlying molecular mechanisms involved in
progression of COPD. Protein-protein interaction (PPI), modules, miRNA-hub
gene regulatory network and TF-hub gene regulatory network analysis were
performed to determine the hub genes, miRNAs and TFs. The receiver operating
characteristic (ROC) analysis was performed to determine the diagnostic value of
hub genes. A total of 956 overlapping DEGs (478 up regulated and 478 down
regulated genes) were identified in the NGS dataset. DEGs were mainly associated
with GO functional terms and pathways in cellular response to stimulus. response
to stimulus, immune system and neutrophil degranulation. There were 10 hub
genes (MYC, LMNA, VCAM1, MAPK6, DDX3X, SHMT2, PHGDH, S100A9,
FKBP5 and RPS6KA?2) identified by PPI, modules, miRNA-hub gene regulatory
network and TF-hub gene regulatory network analysis. In conclusion, the DEGs,
relative GO terms, pathways and hub genes identified in the present investigation
might aid in understanding of the molecular mechanisms underlying COPD
progression and provide potential molecular targets and biomarkers for COPD.

Keywords: chronic obstructive pulmonary disease; bioinformatics analysis;
differentially expressed genes; next generation sequencing datset; biomarkers
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I ntroduction

Chronic obstructive pulmonary disease (COPD) represents the third leading cause
of death in 2030 according to WHO prediction [1]. The clinical incidence of
COPD is high, and its main features include expiratory airflow limitation that is
not fully reversible, deregulated chronic airway inflammation, and emphysematous
destruction of the lungs [2]. It might affect many other organs and cause other
diseases include pneumonia [3], respiratory viral infections [4], pneumothorax [5],
heart problems [6], osteoporosis [7], depression and anxiety [8], lung cancer [9],
pulmonary hypertension [10], secondary polycythemia [11], idiopathic pulmonary
fibrosis [12], obesity [13] and diabetes mellitus [14]. Airway inflammation is
triggered by both genetic susceptibility [15] and environmental factors [16].
However, the etiology and symptoms of COPD are complex in clinical practice,
making its diagnosis challenging.

Correct early diagnosis assessment of COPD is very difficult, even though
much disease related genes and cellular pathways related to COPD have appeared
[17]. The common treatments of COPD are bronchodilator and antiinflammatory
treatments, such as phosphodiesterase (PDE)-4, p38 mitogen-activated protein
kinase (MAPK), and nuclear factor (NF)-xB inhibitors [18], but there are no valid
treatment tactics available to treat COPD. Therefore, it is vitally important to
explore potential diagnostic and prognostic biomarkers, and therapeutic targets of
COPD.

In recent years, next generation sequencing (NGS) technology has been
applied to the research on various bioinformatics, which can screen and identify
genes and signalizing pathways of various diseases [19-20]. NGS is an emerging
molecular biology technology based on a high-throughput platform, which is
widely used in COPD [21]. Aberrant expression of genes plays an essential role in
the initiation and progression of COPD, so mastering the modification in the
characteristics of essential genes promotes to comprehensively understand COPD
progression and screen related molecular markers [22]. Recently, investigation
shows expression of genes include SERPINE2 [23], TNFa, IL13, and IL1IRN [24],
TGFB1 [25], ADRB2 [26] and PTX3 [27] in COPD. Indeed, some researchers
found signaling pathways include HIF |1 signaling pathway [28], Wnt signal
pathway [29], PI3K signaling in pathway [30], TLR4/NF-kB signaling pathway
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[31] and FoxOl1l/MuRF1/Atrogin-1 signaling pathway [32] were responsible for
advancement of COPD. However, the use of bioinformatics analysis methods to
identify the relevant genes and pathways of COPD has not yet been confirmed.

Our main purpose is to explore the connection between COPD and its
associated complications. First, we download the GSE239897 [33] NGS dataset
file in the NCBI Gene Expression Omnibus (GEO)
[https://www.ncbi.nlm.nih.gov/geo/] [34] database for analysis, then use limma
package in R software to draw the differentially expressed genes (DEGS)
distribution map of the COPD and normal control samples in the dataset. Then,
based on gene ontology (GO) terms and the REACTOME pathways related to
COPD are analyzed. Immediately afterward, the protein-protein interaction (PPI)
network, modules, miRNA-hub gene regulatory network and TF-hub gene
regulatory network are drawn and the hub genes, miRNAs and TFs are identified.
Hub genes were further validated by receiver operating characteristic (ROC) curve
analysis. The final results will help us obtain novel treatment targets for COPD.

Materialsand Methods
Next generation sequencing data sour ce

The GEO database is an open source platform for the storage of NGS data. NGS
dataset [GSE239897 (GPL17303 lon Torrent Proton (Homo sapiens)] [33] was
downloaded. The GSE239897 dataset includes 43 COPD samples and 39 normal
control samples.

| dentification of DEGs

The DEGs in the samples were identified by the limma package of R software [35].
The Benjamini & Hochberg False Discovery Rate correction method [36] was used
to correct the P values. Fold change > 0.45 for up regulated genes, Fold change < -
0.407 for down regulated genes and adj. P value <0.05 were considered to be
statistically significant. ggplot2 packages of R software was applied to generate
volcano plot. Hierarchical clustering analysis was performed and the gplot
packages in R software was used for visualization of heatmaps.

GO and pathway enrichment analyses of DEGs
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To better investigate the biological functions of DEGs, we performed functional
enrichment  analysis of  COPD DEGs using the  g:Profiler
(http://biit.cs.ut.ee/gprofiler/) [37], which includes GO
(http://www.geneontology.org) [38] terms and REACTOME
(https://reactome.org/) [39] pathway enrichment analysis, with P < 0.05 being
statistically significant. GO analysis includes biological processes (BP), cellular
components (CC), and molecular functions (MF).

Construction of the PPI network and module analysis

We constructed PPl networks using pickle interactome (http://pickle.gr/) [40]
database @ and  Cytoscape  visualization  software  version  3.10.1
(http://www.cytoscape.org/) [41]. The Network Analyzer plugin was used to obtain
hub genes according to the node degree [42], betweenness [43], stress [44] and
closeness [45] methods. The highest scoring modules were screened using the
PEWCC [46] plugin of Cytoscape software, and the genes in the modules were
defined as hub genes.

Construction of the miRNA-hub gene regulatory networ k

miRNAs can play a role in maintaining physiological stability by regulating the
expression of hub genes. miIRNA-hub gene regulatory network was constructed
using the online tool of miRNet database (https://www.mirnet.ca/) [47]. We used
TarBase, miRTarBase, miRecords, miRanda (S mansoni only), miR2Disease,
HMDD, PhenomiR, SM2miR, PharmacomiR, EpimiR, starBase, TransmiR,
ADmMIRE and TAM 2 databases to find miRNAs regulating hub genes, taking the
intersection of the results of these fourteen databases. We visualized miRNA-hub
gene regulatory network with Cytoscape software [41].

Construction of the TF-hub gene regulatory networ k

TFs can play a role in maintaining physiological stability by regulating the
expression of hub genes. TF-hub gene regulatory network was constructed using
the online tool of NetworkAnalyst database (https://www.networkanalyst.ca/) [48].
We used Jasper database to find TFs regulating hub genes, taking the intersection
of the results of this database. We visualized TF-hub gene regulatory network with
Cytoscape software [41].
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Receiver operating characteristic curve (ROC) analysis

ROC analysis was performed to predict the diagnostic effectiveness of COPD. We
plotted ROC curves for each hub gene using the pROC package in R software [49].
The area under the ROC curve (AUC) value was utilized to determine the
diagnostic effectiveness in discriminating COPD from normal control samples.

Results
|dentification of DEGs

NGS dataset (GSE239897) including 43 COPD and 39 normal control samples. A
total of 956 DEGs were obtained and included 478 up regulated and 478 down
regulated genes (Table 1). The DEGs were visualized by the volcano plot (Fig.1)
and heatmap (Fig.2).

GO and pathway enrichment analyses of DEGs

We performed GO terms and REACTOME pathway enrichment analysis of DEGs
in the COPD samples and normal control samples. In GO BP analysis, we found
that DEGs were rich in cellular response to stimulus, signaling, response to
stimulus and cell communication (Table 2). In GO CC analysis, DEGs were rich in
extracellular region, cell periphery, endomembrane system and membrane (Table
2). In GO MF analysis, DEGs were mainly rich in signaling receptor binding,
molecular function regulator activity, catalytic activity and small molecule binding
(Table 2). In REACTOME pathway enrichment analysis, DEGs were primarily
rich in immune system, signaling by interleukins, neutrophil degranulation and
innate immune system (Table 3).

Construction of the PPI network and module analysis

Using the pickle platform, PPI analysis of these DEGs identified 6497 nodes and
13223 interactions. MYC, LMNA, VCAM1, MAPK®6, DDX3X, SHMT2, PHGDH,
S100A9, FKBP5 and RPS6KA2 were hub nodes in PPI network (Table 4). And the
most significant module 1 consisting of 88 nodes and 228 edges (Fig.4A) and
module 2 consisting of 101 nodes and 107 edges (Fig 4B) were found using the
PEWCC plug-in of Cytoscape software. In GO terms and REACTOME pathway
enrichment analysis, hub genes were rich in the cellular response to stimulus,
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signaling, immune system, signaling by interleukins, signal transduction,
molecular function regulator activity, cell periphery, neutrophil degranulation,
innate immune system, response to stimulus, cell communication, endomembrane
system, catalytic activity, metabolism, small molecule binding and hemostasis.

Construction of the miRNA-hub gene regulatory networ k

To understand the potential regulation of hub genes, we performed a
comprehensive network analysis of miRNA. The miRNA-hub gene regulatory
network consists of 2630 (MiIRNA: 2279; Hub Gene: 351) nodes and 17158 edges
(Fig. 5). We found 275 miRNAs (ex: hsa-mir-410-3p) regulating DDX3X, 194
miRNAs (ex: hsa-mir-186-5p) regulating MYC, 138 miRNAs (ex: hsa-mir-1277-
5p) regulating MAPK®6, 130 miRNAs (ex: hsa-mir-4723-5p) regulating ZFP36,
105 miRNAs (ex: hsa-mir-432-5p) regulating BHLHE40, 116 miRNAs (ex: hsa-
mir-539-5p) regulating FKBP5, 96 miRNAs (ex: hsa-mir-1268a) regulating
CDC25B, 89 miRNAs (ex: hsa-mir-2861) regulating SHMT2, 80 miRNAs (ex:
hsa-mir-4533) regulating TRIB3 and 57 miRNAs (ex: hsa-mir-1229-3p) regulating
PHGDH (Table 5).

Construction of the TF-hub gene regulatory networ k

To understand the potential regulation of hub genes, we performed a
comprehensive network analysis of TF. The TF-hub gene regulatory network
consists of 449 (TF: 96; Hub Gene: 353) nodes and 2990 edges (Fig. 6). We found
22 TFs (ex: BRCAL1) regulating TP63, 14 TFs (ex: FOXAL) regulating FOS, 12
TFs (ex: CREBL1) regulating DDX3X, 12 TFs (ex: SREBF2) regulating KRT17, 12
TFs (ex: MAX) regulating BHLHE40, 17 TFs (ex: ESR1) regulating FKBP5, 16
TFs (ex: PPARG) regulating FGR, 13 TFs (ex: NFIC) regulating CDC25B, 13 TFs
(ex: STAT3) regulating SHMT2 and 13 TFs (ex: NOBOX) regulating S100A8
(Table 5).

Receiver operating characteristic curve (ROC) analysis

ROC curve analysis was performed on the hub genes. The results indicated that all
10 hub gene had good diagnostic value. The AUC value (>770.8) of hub genes are
as follows: MYC (0.889), LMNA (0.925), VCAML1 (0.906), MAPK6 (0.913),
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DDX3X (0.905), SHMT2 (0.908), PHGDH (0.922), S100A9 (0.918), FKBP5
(0.901) and RPS6KA2 (0.894) (Fig.7).

Discussion

In recent years, due to the lack of reliable early diagnostic tools and methods, most
COPD patients have suffered breathing difficulty, which would require
bronchodilator and antiinflammatory treatments. This causes leading to severe
physical, mental, and economic burdens to the patients. Previous investigations
have shown that the immune microenvironment might play a key role in the
occurrence and development of COPD [50-51]. However, the specific targets and
therapeutic mechanisms of COPD remain unclear and require further investigation.
With the advancement of NGS technology, it has started to be widely applied to
find the key genes of diseases. The analysis of NGS data provides a convenient and
comprehensive platform to reveal the molecular pathogenesis of COPD initiation
and find effective therapeutic target for the treatment of COPD.

In this investigation, we analyzed the COPD expression profile GSE239897
screened from the GEO database. It includes 43 COPD and 39 normal control
samples, we found 956 DEGs (including 478 up regulated genes and 478 down
regulated genes). HBB (hemoglobin subunit beta) [52], HLA-DQAL [53], EGR1
[54], ATF3 [55], XIST (X inactive specific transcript) [56], CD163 [57] and
S100A8 [58] plays a crucial role in the pathogenesis of lung cancer and considered
a promising target for pharmacological based therapies. HBB (hemoglobin subunit
beta) [59], HBAL [60], HLA-DQAl [61], EGR1 [62], ATF3 [63], XIST (X
Inactive specific transcript) [64], SI00A12 [65], CD163 [66] and S100A8 [67] are
closely related to the progression of diabetes mellitus. HBA2 [68], HBA1 [68],
EGR1 [69], XIST (X inactive specific transcript) [70], S100A12 [71] and CD163
[72] reported to play a central role in pulmonary hypertension. CHIT1 [73], EGR1
[74], SI00A12 [75], CD163 [76] and S100A8 [77] have a critical role in initiating
COPD. CHIT1 [78], EGR1 [79], ATF3 [80], S100A12 [81], CD163 [82] and
S100A8 [81] were significantly associated with idiopathic pulmonary fibrosis.
CHIT1 [83], EGR1 [84], ATF3 [85], XIST (X inactive specific transcript) [86],
CD163 [66] and S100A8 [87] level were significantly altered in obesity. Increasing
evidence demonstrated that EGR1 [88], RNASE2 [89], CD163 [90] and S100A8
[91], and its protein product has a function in respiratory viral infections. EGR1
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[92], ATF3 [93], XIST (X inactive specific transcript) [94], S100A12 [95] and
S100A8 [96] were identified as a candidate genes of heart problems. EGR1 [97],
ATF3 [63] and XIST (X inactive specific transcript) [98] are involved in the
development of osteoporosis. A recent research suggested that EGR1 [99] and
S100A8 [100] contributed to the advancement of depression and anxiety. ATF3
[101], S100A12 [102], CD163 [103] and S100A8 [104] could act as diagnosis and
prognosis biomarker for airway inflammation. ATF3 [105], S100A12 [106],
CD163 [107] and S100A8 [108] played an important role in the progression of
pneumonia. All these findings suggested that significant DEGs act as key factors in
the pathological process of COPD and deserve more attention.

Next, the DEGs were annotated by performing GO term and pathway
enrichment analysis, and we observed that these genes were closely related to
signaling pathways. Signaling pathways include immune system [109], signal
transduction [110], extracellular matrix organization [111], adaptive immune
system [112], neutrophil degranulation [113], innate immune system [114],
metabolism [115], diseases of metabolism [116] and Hemostasis [117] were
responsible for advancement of COPD. PTGS2 [118], IL6 [119], CSF3 [120],
CXCL8 [121], CXCL1 [122], SOCS3 [123], CCL3 [124], CCL5 [125], VCAM1
[126], CXCL13 [127], CXCL5 [128], CXCL12 [129], FGG (fibrinogen gamma
chain) [130], IL1B [131], AREG (amphiregulin) [132], SERPINE1 [133], OSM
(oncostatin M) [134], CCL11 [135], MFAP4 [136], APLN (apelin) [137], ILIRN
[138], IFNG (interferon gamma) [139], CX3CL1 [140], CDKN1A [141], ICAM1
[142], SNAIL [143], CD34 [144], IL33 [145], FASLG (Fas ligand) [146], FGF7
[147], TNF (tumor necrosis factor) [148], GDF15 [149], CCL22 [150], IL2 [151],
CXCR6 [152], KLF5 [153], MCL1 [154], SRF (serum response factor) [155],
FABP4 [156], CYP2C19 [157], CXCR4 [158], FOXC1 [159], EPHX1 [160],
ANXAL [161], DUSP6 [162], CPA3 [163], MYH10 [164], ICOS (inducible T cell
costimulator) [165], CD1C [166], CD96 [167], S100A9 [168], FKBP5 [169],
HMOX1 [170], PRTN3 [171], MARCO (macrophage receptor with collagenous
structure) [172], STAB1 [173], SIGLEC9 [174], SLC11A1 [175], BPI (bactericidal
permeability increasing protein) [176], PGF (placental growth factor) [177], FASN
(fatty acid synthase) [178], S100A4 [179], CD33 [180], PTX3 [181], FLT1 [182],
ABCA3 [183], DUOX1 [184], KL (klotho) [185], ALOX5AP [186], FPR2 [187],
IL27 [188], FZD4 [189], MPO (myeloperoxidase) [190], CTSD (cathepsin D)
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[191], MUCL1 [192], SIGLEC14 [193], VCAN (versican) [194] and KLK1 [195]
have been identified as a target for COPD. PTGS2 [196], NR4A1 [197], IL6 [198],
CXCL1 [199], SOCS3 [200], CCL3 [201], CCL5 [202], CCL2 [203], NR4A2
[204], CXCL12 [205], DUSP1 [206], GADD45B [207], APLNR (apelin receptor)
[208], IL1B [209], SERPINEL1 [210], CCL11 [211], APLN (apelin) [212], HCAR2
[213], IFNG (interferon gamma) [214], CX3CL1 [215], LDLR (low density
lipoprotein receptor) [216], TNFAIP3 [217], BMP5 [218], ITK (IL2 inducible T
cell kinase) [219], ICAM1 [220], SNCA (synuclein alpha) [221], CD34 [222],
HOMERL [223], IL33 [224], CPE (carboxypeptidase E) [225], KDM6B [226],
TNF (tumor necrosis factor) [227], GDF15 [228], CCL22 [229], CCR4 [230], IL2
[231], IRF1 [196], FABP4 [232], CYP2C19 [233], CXCR4 [234], TFPI2 [235],
ANXAL1 [236], RGS5 [237], TFF3 [238], S100A9 [239], FKBP5 [240], ARG1
[241], RASD1 [242], ADRAL1A [243], STABL1 [244], ABCB6 [245], IFNGR1
[246], GPER1 [247], SLC1A3 [248], GLUL (glutamate-ammonia ligase) [249],
GATAZ2 [250], OLFM4 [251], FADS1 [252], KL (klotho) [253], FPR2 [254],
FGF22 [255], MPO (myeloperoxidase) [256], MAOA (monoamine oxidase A)
[257], BRINP1 [258], CTSD (cathepsin D) [259], BAX (BCL2 associated X,
apoptosis regulator) [260], FADS2 [261], EHD3 [262] and PSAT1 [263] are a
major mediators of depression and anxiety. PTGS2 [264], NR4Al [265], EGR3
[266], KLRK1 [267], IL6 [268], CXCL8 [269], CXCL2 [269], SELE (selectin E)
[270], MZB1 [271], CD69 [272], ZFP36 [273], CXCL1 [274], SOCS2 [275],
NR4A3 [276], TRIB1 [277], SOCS3 [278], CCL3 [279], CCL5 [280], VCAM1
[281], CCL2 [282], BTG2 [283], IER3 [284], CXCL13 [285], ITGBL1 [286],
CD24 [287], CXCL5 [288], CXCL12 [289], EYA4 [290], FGG (fibrinogen gamma
chain) [291], RND1 [292], DUSP1 [293], CCL19 [294], GADD45B [295], KLK5
[296], CD3E [297], INHBA (inhibin subunit beta A) [298], CXCL6 [299], IL1B
[300], AREG (amphiregulin) [301], PIM2 [302], SERPINE1 [303], OSM
(oncostatin M) [304], CHRNAL [305], CCL11 [306], MFAP4 [307], MLFL1 [308],
CH25H [309], CD27 [310], RHOH (ras homolog family member H) [311], CD5
[312], TP63 [313], LMNA (lamin A/C) [314], CD8A [315], WIF1 [316], KLF4
[317], ILIRN [318], IFNG (interferon gamma) [319], MS4A1 [320], FHL2 [321],
CX3CL1 [322], BMP2 [323], EPHA2 [324], ANOL1 [325], LDLR (low density
lipoprotein receptor) [326], CDKN1A [327], CCR7 [328], GBP1 [329], BMP5
[330], BMP4 [331], CTNNALL1 [332], HTRA3 [333], ICAM1 [334], SNCA
(synuclein alpha) [335], MSC (musculin) [336], CLDN1 [337], SNAI1 [338],
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CD34 [339], DUSP26 [340], IL33 [341], SULF1 [342], HAS2 [343], EYAZ2 [344],
THBS1 [345], FASLG (Fas ligand) [346], CPE (carboxypeptidase E) [347],
TRAT1 [348], KDM6B [349], CYGB (cytoglobin) [350], RND3 [351], DERL3
[352], TNF (tumor necrosis factor) [353], GDF15 [354], CCL22 [355],
ARHGAP15 [356], CCR4 [357], NFKB2 [358], TESPAL [359], TRIM52 [360],
CD74 [361], CD6 [362], ALDH1Al [363], IL2 [364], CXCR6 [365], DDX3X
[366], KLF5 [367], IRF1 [368], PIM1 [369], PLK3 [370], IRF4 [371], EGLN3
[372], IL2RG [373], MCL1 [374], GSTM2 [375], SRF (serum response factor)
[376], INPP4B [377], EDN1 [378], FOSL1 [379], FABP4 [380], CYP2C19 [381],
CXCR4 [382], GJAL [383], KDM6A [384], CTSV (cathepsin V) [385], FOXC1
[386], TFPI2 [387], KLRGL1 [388], TIPARP (TCDD inducible poly(ADP-ribose)
polymerase) [389], EPHX1 [390], GBP5 [391], DUSP10 [392], CD200R1 [393],
DKK2 [394], EPHA3 [395], MDFI (MyoD family inhibitor) [396], ARID5A
[397], XBP1 [398], ARRDC3 [399], FUT8 [400], ANXA1 [401], DLC1 [402],
MAPK®6 [403], DCN (decorin) [404], MYOLE [405], RGS5 [406], DUSP6 [407],
CEACAMS [408], TFF3 [409], AZGP1 [410], LUM (lumican) [411], MUC13
[412], MMP19 [413], PLA2G2D [414], COL10ALl [415], CORIN (corin, serine
peptidase) [416], OLR1 [417], TSPANS8 [418], MMP10 [419], ICOS (inducible T
cell costimulator) [420], CD1C [421], FBLN2 [422], CTSF (cathepsin F) [423],
MASP1 [424], F8 [425], SERPINB2 [426], CD1E [427], CD48 [428], HCST
(hematopoietic cell signal transducer) [429], CD96 [430], DDIT4 [431], TTTY15
[432], S100A9 [433], IL1R2 [434], HMOX1 [435], MT1M [436], TMEM100
[437], CLECAE [438], F2RL3 [439], ARGL1 [440], BTNL9 [441], HIF3A [442],
AQP1 [443], TRIB3 [444], G6PD [445], FPR1 [446], PGC (progastricsin) [447],
PADI4 [448], ADRA1A [449], MARCO (macrophage receptor with collagenous
structure) [450], FCN3 [451], LILRB2 [452], AKR1C3 [453], VSIG4 [454],
F13A1 [455], EIFAEBP1 [456], ABCB6 [457], SERPINA3 [458], SHMT?2 [459],
NLRC4 [460], NKD1 [461], ITGA2B [462], PGF (placental growth factor) [463],
TYMS (thymidylate synthetase) [464], PTP4A3 [465], ZWINT (ZW10 interacting
kinetochore protein) [466], ACVRL1 [467], SDCBP2 [468], ADAMTS9 [469],
GPERL1 [470], TOP2A [471], FASN (fatty acid synthase) [472], IGFBP6 [473],
SPINKZ1 [474], DYSF (dysferlin) [475], HSPAG6 [476], NUPRL1 [477], S100A4
[478], CD33 [479], CTSL (cathepsin L) [480], RGS18 [481], MGST1 [482],
PDK4 [483], KRT13 [484], AKR1C1 [485], BIRC5 [486], E2F1 [487], KLF15
[488], ENO1 [489], PTX3 [490], IDH1 [491], GATAZ2 [492], FLT1 [493], OLFM4
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[494], ABCAS3 [495], SEMAS3F [496], KNSTRN (kinetochore localized astrin
(SPAGS5) binding protein) [497], FADS1 [498], DUOX1 [499], IRAKL1 [500],
DOKS [501], KL (klotho) [502], SLC3A2 [503], SLC39A4 [504], TBX3 [505],
RAC3 [506], PCK2 [507], PLK1 [508], RASSF4 [509], IL27 [510], STC2 [511],
C1R [512], PON2 [513], MCF2L [514], PYCRL1 [515], GAPDH (glyceraldehyde-
3-phosphate dehydrogenase) [516], FZD4 [517], SPOCK2 [518], ME1 [519],
FGF22 [520], MPO (myeloperoxidase) [521], MAOA (monoamine oxidase A)
[522], SCD (stearoyl-CoA desaturase) [523], LPL (lipoprotein lipase) [524],
TSPAN14 [525], CYP2A6 [526], PLIN2 [527], S100A14 [528], DOK2 [529],
S1PR1 [530], GKN2 [531], SRXN1 [532], AIF1 [533], NOVA2 [534], CTSD
(cathepsin D) [535], ABCC3 [536], TLR8 [537], MUCL1 [538], ZDHHC9 [539],
NCF2 [540], FOXF1 [541], FN1 [542], BAX (BCL2 associated X, apoptosis
regulator) [543], FLT4 [544], ARHGAP11A [545], VCAN (versican) [546], CA4
[547], METTL7B [548], TKT (transketolase) [549], EHD2 [550], HTATIP2 [551],
TP5313 [552], PSATL1 [553], UBE2C [554], MTHFD2 [555], CDC25B [556], TK1
[557], BDH1 [558], RRM2 [559], PHGDH (phosphoglycerate dehydrogenase)
[560], CHAC2 [561], TDRD9 [562] and PSMC5 [563] expression was
significantly altered in lung cancer. PTGS2 [564], IL6 [565], CXCL8 [566],
NR4A3 [567], SOCS3 [568], CCL5 [569], CCL2 [570], CXCL13 [571], DUSP5
[572], CXCL12 [573], HBEGF (heparin binding EGF like growth factor) [574],
AREG (amphiregulin) [575], APLN (apelin) [576], WIF1 [577], KLF4 [578],
IFNG (interferon gamma) [579], CX3CL1 [580], BMP2 [581], ANO1 [582],
LDLR (low density lipoprotein receptor) [583], TNFRSF13B [584], CCR7 [585],
TNFAIP3 [586], HPGDS (hematopoietic prostaglandin D synthase) [587], ICAM1
[588], CD34 [589], IL33 [590], ASPN (asporin) [591], HAS2 [592], CAMK4
[593], THBS1 [594], FASLG (Fas ligand) [595], PDE4B [596], FGF7 [597], TNF
(tumor necrosis factor) [598], GDF15 [149], CD74 [599], HTR2B [600], KLF5
[601], PIM1 [602], SRF (serum response factor) [603], EDN1 [604], CXCR4
[605], KDMG6A [606], FOXC1 [607], SELP (selectin P) [608], FUT8 [609],
ANXALl [610], RGS5 [611], ECM2 [612], THBD (thrombomodulin) [613],
MMP10 [614], ICOS (inducible T cell costimulator) [615], FBLNZ2 [616], F8
[617], HMOX1 [618], HIF3A [619], AQP1 [620], TRIB3 [621], G6PD [622],
ABCCS8 [623], EIF4EBP1 [624], SHMT2 [625], PGF (placental growth factor)
[626], ACVRLL1 [627], FASN (fatty acid synthase) [628], S100A4 [629], PDK4
[630], KLF15 [631], ENO1 [632], PTX3 [633], GATA2 [634], FLT1 [635],


https://doi.org/10.1101/2024.02.10.579759

bioRxiv preprint doi: https://doi.org/10.1101/2024.02.10.579759; this version posted February 14, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

ABCA3 [636], KL (klotho) [637], PLK1 [638], GAPDH (glyceraldehyde-3-
phosphate dehydrogenase) [639], MPO (myeloperoxidase) [640], LPL (lipoprotein
lipase) [641], TLR8 [642], MUCL1 [643], FOXF1 [644], VCAN (versican) [645]
and FDPS (farnesyl diphosphate synthase) [646] have been proposed as the most
promising biomarkers for pulmonary hypertension. PTGS2 [647], NR4A1 [648],
IL6 [649], CXCLS8 [650], CD69 [651], CXCL1 [652], SOCS2 [653], SOCS3 [654],
CCL3 [655], CCL5 [656], VCAML1 [657], CCL2 [658], CXCL5 [659], DUSP5
[660], CXCL12 [661], KLF10 [662], KLK5 [663], CD3E [664], CD3D [665],
IL1B [666], AREG (amphiregulin) [667], SERPINE1 [668], OSM (oncostatin M)
[669], CD83 [670], MFAP4 [671], APLN (apelin) [672], RARRES2 [673], CH25H
[674], CD27 [675], LMNA (lamin A/C) [676], KLF4 [677], ILLRN [678], IFNG
(interferon gamma) [679], FHL2 [680], CX3CL1 [681], GZMA (granzyme A)
[682], BMP2 [683], LDLR (low density lipoprotein receptor) [684], CDKN1A
[685], RGS16 [686], TNFAIP3 [687], BMP4 [688], ICAM1 [689], SNCA
(synuclein alpha) [690], CD34 [691], IL33 [692], FASLG (Fas ligand) [693], CPE
(carboxypeptidase E) [694], PDE4B [695], FGF7 [696], ITGB7 [697], RND3
[698], TNF (tumor necrosis factor) [699], CASQ2 [700], GDF15 [701], CCR4
[702], CD74 [703], IL2 [704], PPP1R15B [705], CXCR6 [706], HTR2B [707],
DDX3X [708], KLF5 [709], IRF1 [710], PIM1 [711], PLK3 [712], IRF4 [713],
MCL1 [714], SRF (serum response factor) [715], SEMAS3E [716], EDN1 [717],
FOSL1 [718], FABP4 [719], RASGRP1 [720], CYP2C19 [721], CXCR4 [722],
TFPI2 [723], EPHXL1 [724], SELP (selectin P) [725], LTBP4 [726], ADCYAP1
[727], XBP1 [728], ANXA1 [729], DCN (decorin) [730], RGS5 [731], SIRPG
(signal regulatory protein gamma) [732], PTPN22 [733], LUM (lumican) [734],
STEAP4 [735], CORIN (corin, serine peptidase) [736], TSPANS8 [737], MMP10
[738], ICOS (inducible T cell costimulator) [739], MASP1 [740], F8 [741], CD48
[742], HLA-DOA [743], DDIT4 [744], S100A9 [745], P2RY1 [746], FKBP5
[747], HMOX1 [748], ITGA10 [749], ARGL1 [750], HIF3A [751], AQP1 [752],
TRIB3 [753], G6PD [754], ABCC8 [755], SLC11A1 [756], NPR3 [757], NLRC4
[758], HHEX (hematopoietically expressed homeobox) [759], ADAMTS9 [760],
FASN (fatty acid synthase) [761], SPINK1 [762], S100A4 [763], CD33 [764],
CTSL (cathepsin L) [765], NID1 [766], PDK4 [767], E2F1 [768], KLF15 [769],
PTX3 [770], GLUL (glutamate-ammonia ligase) [249], FLT1 [771], OLFM4
[772], FADSL1 [773], IRAKL1 [774], KL (klotho) [775], ALOX5AP [776], ILL5RA
[777], EFNBL1 [778], PCK2 [779], PLK1 [780], FPR2 [781], IL27 [782], PON2
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[783], GAPDH (glyceraldehyde-3-phosphate dehydrogenase) [784], FZD4 [785],
GPBARL [786], MPO (myeloperoxidase) [787], MAOA (monoamine oxidase A)
[788], SCD (stearoyl-CoA desaturase) [789], LPL (lipoprotein lipase) [790],
KCNJ11 [791], CYP2A6 [792], COL4Al [793], AIF1 [794], GRB10 [795],
DGKD (diacylglycerol kinase delta) [796], CTSD (cathepsin D) [797], TLR8
[798], MUC1 [799], BAX (BCL2 associated X, apoptosis regulator) [800], DOK1
[801], ECHDC3 [802], VCAN (versican) [803], PCSK2 [804], FADS2 [805], TKT
(transketolase) [806], NCF4 [807], HTATIP2 [808], PNMT (phenylethanolamine
N-methyltransferase) [809], KLK1 [810], HSD17B14 [811], ACOT1 [812], TK1
[813] and AFMID (arylformamidase) [814] have been identified as high-risk genes
in diabetes mellitus. NR4A1 [815], IL6 [816], CXCLS8 [817], CD69 [818], CXCL1
[819], SOCS3 [820], CCL3 [821], CCL5 [822], VCAML1 [823], CCL2 [824],
CXCL13 [825], CD24 [826], CXCLS5 [827], CXCL12 [828], OSM (oncostatin M)
[829], CH25H [830], CD27 [831], KLF4 [832], IFNG (interferon gamma) [833],
FHL2 [834], CX3CL1 [835], GZMA (granzyme A) [836], CCR7 [837], ICAM1
[838], CD34 [823], IL33 [839], FASLG (Fas ligand) [840], CPE (carboxypeptidase
E) [841], KDM6B [842], TNF (tumor necrosis factor) [843], CCR4 [844],
CD40LG [845], IL2 [846], IRF1 [847], IL2RG [848], FABP4 [849], CXCR4
[850], SELP (selectin P) [851], XBP1 [852], ANXAL [853], MAPKG6 [854], THBD
(thrombomodulin) [855], ICOS (inducible T cell costimulator) [856], F8 [857],
DDIT4 [858], S100A9 [108], ARG1 [859], ELANE (elastase, neutrophil
expressed) [860], G6PD [861], MARCO (macrophage receptor with collagenous
structure) [862], NLRC4 [863], BPI (bactericidal permeability increasing protein)
[864], PGF (placental growth factor) [865], S100A4 [866], PTX3 [867], GATAZ2
[868], ABCA3 [869], FPR2 [870], IL27 [871], GAPDH (glyceraldehyde-3-
phosphate dehydrogenase) [872], MPO (myeloperoxidase) [873], FOXF1 [874],
VCAN (versican) [875] and FUOM (fucose mutarotase) [876] were revealed to
serve an important role in pneumonia. NR4A1 [877], IL6 [878], CSF3 [879],
CXCLS8 [880], EGR2 [881], ZFP36 [882], CXCL1 [883], SOCS3 [884], CCL3
[885], CCL5 [886], CXCL13 [887], NR4A2 [888], GPR183 [889], CD24 [890],
CXCL5 [891], DUSP5 [892], DUSP1 [892], CCL19 [893], CXCL6 [894], IL1B
[895], SERPINE1 [896], OSM (oncostatin M) [897], CCL11 [898], CD83 [899],
APLN (apelin) [900], RARRES2 [901], CH25H [902], IL1RN [903], IFNG
(interferon gamma) [833], FHL2 [904], CX3CL1 [905], EPHA2 [906], ANO1
[907], LDLR (low density lipoprotein receptor) [908], CCR7 [909], SIT1 [910],
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TNFAIP3 [911], GBP1 [912], HPGDS (hematopoietic prostaglandin D synthase)
[913], ICAML1 [914], CLDN1 [915], IL33 [916], THBS1 [917], FASLG (Fas
ligand) [918], PDE4B [919], TNF (tumor necrosis factor) [843], GDF15 [920],
CD74 [921], IL2 [846], CXCRG6 [922], DDX3X [923], IRF1 [924], PIM1 [925],
ZBP1 [926], PLK3 [927], IRF4 [928], MCL1 [929], CYP2C19 [930], CXCR4
[931], GBP5 [932], SELP (selectin P) [933], DUSP10 [934], XBP1 [852],
ANXAL [935], DUSP6 [936], MMP19 [937], CFD (complement factor D) [938],
TSPANS8 [939], MMP10 [940], F8 [857], HLA-DOB [941], CD177 [942],
S100A9 [943], FKBP5 [944], HMOX1 [945], ARGL1 [946], IL18R1 [947], TRIB3
[948], ELANE (elastase, neutrophil expressed) [949], G6PD [861], MARCO
(macrophage receptor with collagenous structure) [950], IL17RB [951], F13Al
[952], NLRC4 [953], BPI (bactericidal permeability increasing protein) [954],
GPERL1 [955], FASN (fatty acid synthase) [956], HSPA6 [957], CD33 [958],
CTSL (cathepsin L) [959], PTX3 [960], OLFM4 [961], ABCA3 [962], IRAK1
[963], DOK3 [964], PLK1 [965], FPR2 [966], IL27 [967], STC2 [968], GAPDH
(glyceraldehyde-3-phosphate dehydrogenase) [969], ITGAM (integrin subunit
alpha M) [970], MPO (myeloperoxidase) [971], TLR8 [972], MUC1 [973], FLT4
[974], VCAN (versican) [975] and CDC25B [976] have been reported to act as a
potential biomarkers for respiratory viral infections treatment. NR4A1 [977], IL6
[978], CXCLS8 [979], CD69 [980], ZFP36 [981], CXCL1 [982], SOCS2 [983],
SOCS3 [984], CCL5 [985], VCAM1 [986], CCL2 [987], BTG2 [988], CD24
[989], CXCL5 [982], KLF10 [990], FGG (fibrinogen gamma chain) [991], DUSP2
[992], DUSP1 [993], CCL19 [994], APLNR (apelin receptor) [995], IL1B [996],
SERPINE1 [997], OSM (oncostatin M) [998], APLN (apelin) [999], CH25H
[674], CD27 [675], LMNA (lamin A/C) [676], WIF1 [1000], KLF4 [1001], ILIRN
[996], IFNG (interferon gamma) [1002], FHL2 [1003], CX3CL1 [1004], BMP2
[1005], LDLR (low density lipoprotein receptor) [1006], CCR7 [1007], BMP4
[1008], CCDC3 [1009], ICAM1 [1010], CD34 [1011], IL33 [1012], THBS1
[1013], FASLG (Fas ligand) [1014], CPE (carboxypeptidase E) [694], PDE4B
[1015], TNF (tumor necrosis factor) [1016], GDF15 [1017], CCL22 [1018], CD74
[1019], ALDH1A1 [1020], IL2 [1021], HTR2B [707], PIM1 [1022], IRF4 [1023],
MCL1 [1024], SEMASE [716], FABP4 [1025], CYP2C19 [1026], OMAL [1027],
CXCR4 [1028], KDM6A [1029], SELP (selectin P) [1030], EPHA3 [1031], XBP1
[1032], ANXAL [1033], RGS5 [731], DUSP6 [1034], LUM (lumican) [734],
STEAP4 [1035], MMP19 [1036], DPT (dermatopontin) [1037], CFD (complement
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factor D) [1038], CORIN (corin, serine peptidase) [1039], OLR1 [1040], MMP10
[1041], ENPP2 [1042], AIF1L [1043], DDIT4 [1044], S100A9 [1045], FKBP5
[1046], HMOX1 [1047], ARG1 [1048], HIF3A [1049], PRTN3 [1050], TRIB3
[1051], ELANE (elastase, neutrophil expressed) [1052], G6PD [1053], ABCCS8
[1054], F13A1 [1055], NPR3 [1056], NLRC4 [1057], PGF (placental growth
factor) [1058], TOP2A [1059], FASN (fatty acid synthase) [1060], SPINK1 [1061],
NUPR1 [1062], S100A4 [1063], CTSL (cathepsin L) [1064], NID1 [1065],
APCDD1 [1066], PDK4 [1067], BIRC5 [1059], E2F1 [1068], KLF15 [1069],
PTX3 [1070], GATAZ2 [1071], OLFM4 [1072], FADS1 [1073], DUOX1 [1074],
IRAK1 [1075], ABI3 [1076], ALOX5AP [1077], BCAT2 [1078], PCK2 [779],
PLK1 [1079], 1L27 [1080], PON2 [1081], MEL1 [1082], GPBAR1 [1083], MPO
(myeloperoxidase) [1084], MAOA (monoamine oxidase A) [1085], SCD (stearoyl-
CoA desaturase) [789], LPL (lipoprotein lipase) [1086], MPST (mercaptopyruvate
sulfurtransferase) [1087], CYP2A6 [1088], PLIN2 [1089], LAMC1 [1090], AIF1
[1091], CTSD (cathepsin D) [1092], TLR8 [798], DOKL1 [1093], PICK1 [1094],
FLT4 [1095], VCAN (versican) [1096], FADS2 [1097], TKT (transketolase)
[1098], PNMT (phenylethanolamine N-methyltransferase) [1099], PHGDH
(phosphoglycerate dehydrogenase) [1100] and CHDH (choline dehydrogenase)
[1101] have been previously reported to be an effective diagnostic biomarkers for
obesity. NR4AL [648], IL6 [1102], CXCL2 [1103], MZB1 [1104], CD69 [92],
CXCL1 [1105], SOCS2 [1106], TRIB1 [1107], SOCS3 [1108], CCL3 [655], CCL5
[1109], VCAML [1110], NFKBIZ (NFKB inhibitor zeta) [1111], CCL2 [1112],
IER3 [1113], NR4A2 [1114], ITGBL1 [1115], DUSP5 [572], CXCL12 [1116],
EYA4 [1117], JUND (JunD proto-oncogene, AP-1 transcription factor subunit)
[1118], APLNR (apelin receptor) [208], IL1B [1119], AREG (amphiregulin)
[1120], OSM (oncostatin M) [669], SMOC2 [1121], MFAP4 [1122], APLN
(apelin) [212], RARRES2 [1123], CH25H [1124], TP63 [1125], AADAC
(arylacetamide deacetylase) [1126], LMNA (lamin A/C) [1127], KLF4 [1128],
ILIRN [1129], GPR174 [1130], IFNG (interferon gamma) [1131], FHL2 [1132],
EPHA2 [1133], LDLR (low density lipoprotein receptor) [684], TNFAIP3 [1134],
ICAM1 [1110], CD34 [1135], HOMER1 [1136], DUSP26 [1137], IL33 [1138],
ASPN (asporin) [1139], FASLG (Fas ligand) [1140], CPE (carboxypeptidase E)
[1141], RND3 [698], TNF (tumor necrosis factor) [1142], CASQ2 [700], GDF15
[1143], CCR4 [1144], 1L2 [1145], KLF5 [709], PIM1 [711], MCL1 [714], SRF
(serum response factor) [715], FABP4 [1146], CYP2C19 [1147], OMAL [1148],
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CXCR4 [234], GJA1l [1149], FOXC1 [1150], TFPI2 [723], LTBP4 [1151],
TNFSF18 [1152], XBP1 [1153], ACTN2 [1154], ANXA1 [1155], DCN (decorin)
[730], RGS5 [1156], DUSP6 [1157], TFF3 [1158], CFD (complement factor D)
[1159], THBD (thrombomodulin) [1160], MYH10 [1161], CORIN (corin, serine
peptidase) [736], OLR1 [1162], F8 [1163], CPXM2 [1164], SYTL3 [1165],
SLAMF7 [1166], DEFA3 [1167], TTTY15 [1168], S1I00A9 [239], IL1R2 [1169],
P2RY1 [1170], HMOX1 [748], CLECA4E [1171], F2RL3 [1072], ARG1 [1173],
HIF3A [751], AQP1 [752], ELANE (elastase, neutrophil expressed) [1174],
G6PD [1175], VSIG4 [1176], F13A1 [1177], BPI (bactericidal permeability
increasing protein) [1178], ADAMTS9 [1179], DYSF (dysferlin) [1180], S100A4
[629], CTSL (cathepsin L) [1181], BIRC5 [1182], KLF15 [769], PTX3 [1183],
GATAZ2 [1071], FLT1 [1184], SEMA3F [1185], FADS1 [773], PRKCE (protein
kinase C epsilon) [1186], KL (klotho) [1187], ALOX5AP [1188], TCAP (titin-cap)
[1189], BCAT2 [1190], FPR2 [1191], IL27 [1192], PON2 [1193], ALPL (alkaline
phosphatase, biomineralization associated) [1194], MPO (myeloperoxidase)
[1195], MAOA (monoamine oxidase A) [1196], LPL (lipoprotein lipase) [1197],
KCNJ11 [1198], CYP2A6 [1199], COL4A2 [1200], COL4Al [1201], S1PR1
[1203], GRB10 [795], CTSD (cathepsin D) [1203], FOXF1 [1204], BAX (BCL2
associated X, apoptosis regulator) [1205], VCAN (versican) [1206], TKT
(transketolase) [1207], NCF4 [807], LRRC25 [1208], KLK1 [1209], ACOT1
[812], ADAMTS2 [1210] and BDH1 [1211] have been reported to be associated
with heart problems. Studies have shown that IL6 [1212], CSF3 [1213], CXCLS8
[1214], CXCL2 [1215], CD69 [1216], CXCL1 [1217], SOCS2 [1218], SOCS3
[1219], CCL5 [1220], VCAML1 [1221], CCL2 [1222], CXCL12 [1223], KLF10
[1224], CCL19 [1225], CXCL6 [1226], IL1B [1227], AREG (amphiregulin)
[1228], OSM (oncostatin M) [1229], CCL11 [1230], APLN (apelin) [1231],
CH25H [1232], KLF4 [1233], IFNG (interferon gamma) [1234], FHL2 [1235],
CX3CL1 [1236], EPHAZ2 [1237], LIF (LIF interleukin 6 family cytokine) [1238],
RGS16 [1239], CCR7 [1240], TNFAIP3 [1241], BMP4 [1242], ITK (IL2 inducible
T cell kinase) [1243], ICAML1 [1244], CD34 [1245], IL33 [1246], SULF1 [1247],
HAS2 [1248], FASLG (Fas ligand) [1249], CPE (carboxypeptidase E) [1250],
TNF (tumor necrosis factor) [1251], GDF15 [1252], CCL22 [1253], CCR4 [1254],
CD74 [1255], CXCR6 [1256], HTR2B [1257], IRF1 [1258], PIM1 [1259], ZBP1
[926], MCL1 [1260], FABP4 [1261], CXCR4 [1262], KLRG1 [1263], XBP1
[1264], ANXAL [1265], RGS5 [1266], MMP19 [1267], THBD (thrombomodulin)
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[1268], MYH10 [164], CD48 [1269], S100A9 [1270], ARG1 [1271], AQP1
[1272], MARCO (macrophage receptor with collagenous structure) [1273], FCN3
[1274], IL17RB [1275], SIGLEC9 [1276], IGFBP6 [473], S100A4 [1277], PTX3
[1278], ABCA3 [1279], DUOXL1 [1074], PRKCE (protein kinase C epsilon)
[1280], KL (klotho) [1281], SLC3A2 [1282], FPR2 [1283], IL27 [1284], MPO
(myeloperoxidase) [1285], CCL26 [1286], CTSD (cathepsin D) [1287], MUC1
[1288], FOXF1 [1289], CTSE (cathepsin E) [1290] and VCAN (versican) [975] are
associated with airway inflammation. Recent studies have indicated that IL6
[1291], CXCL8 [1292], CXCL2 [1293], MZB1 [1294], CD69 [1295], ZFP36
[1296], CCL3 [1297], CCL5 [1298], VCAML1 [1299], CCL2 [1300], CXCL13
[1301], ITGBL1 [1302], CXCL12 [1303], CXCL6 [1304], IL1B [1305], AREG
(amphiregulin) [1306], SERPINEL1 [1307], OSM (oncostatin M) [1308], CCL11
[1298], SMOC2 [1309], MFAP4 [1310], APLN (apelin) [1231], PPP1R15A
[1311], TP63 [1312], LMNA (lamin A/C) [1313], WIF1 [1314], KLF4 [1315],
ILIRN [1316], IFNG (interferon gamma) [1317], FHL2 [1318], CX3CL1 [1319],
EPHA2 [1320], ANO1 [1321], LDLR (low density lipoprotein receptor) [1322],
CCR7 [1323], BMP4 [1324], HTRA3 [1325], ICAM1 [1326], SNAI1 [1327],
CD34 [1328], IL33 [1329], LTBP2 [1330], HAS2 [1331], FASLG (Fas ligand)
[1332], PDE4B [1333], KDM6B [1334], RND3 [1335], TNF (tumor necrosis
factor) [1336], GDF15 [1337], CCL22 [1338], CCR4 [1339], HTR2B [1340], IRF1
[1341], PIM1 [1342], IRF4 [1343], BMP3 [1344], SRF (serum response factor)
[1345], EDNL1 [1346], FABP4 [1347], CXCR4 [1348], WNT10A [1349], DUSP10
[1350], NREP (neuronal regeneration related protein) [1351], ANXAL [1352],
CPA3 [163], MMP19 [1353], MMP10 [1354], ICOS (inducible T cell
costimulator) [1355], CD1C [1356], S100A9 [81], HMOX1 [1357], AQP1 [1358],
IL18R1 [1359], TRIB3 [1360], FPR1 [1361], MARCO (macrophage receptor with
collagenous structure) [1362], PGF (placental growth factor) [1363], FASN (fatty
acid synthase) [1364], S100A4 [1365], CTSL (cathepsin L) [1366], E2F1 [1367],
PTX3 [1368], GATA2 [634], FLT1 [1369], ABCA3 [636], DUOX1 [1370],
IRAK1 [1371], KL (klotho) [1372], FPR2 [1373], IL27 [1374], MPO
(myeloperoxidase) [1375], SIPR1 [1376], AIF1 [1377], MUC1 [1378], FOXF1
[1379], BAX (BCL2 associated X, apoptosis regulator) [1380], PSAT1 [1381] and
PHGDH (phosphoglycerate dehydrogenase) [1382] are involved in the
development of idiopathic pulmonary fibrosis. IL6 [1383], CSF3 [1384], SOCS3
[1385], CCL3 [1386], CCL5 [1387], VCAM1 [1388], CCL2 [1387], CXCL12
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[1389], KLF10 [1390], FRZB (frizzled related protein) [1391], DUSP1 [1392],
IL1B [1393], CCL11 [1394], LMNA (lamin A/C) [1395], WIF1 [1396], IL1IRN
[1397], IFNG (interferon gamma) [1398], CX3CL1 [1399], BMP2 [1400],
CDKN1A [1401], BMP4 [1402], ICAM1 [1403], CD34 [1404], 1L33 [1405],
FASLG (Fas ligand) [1406], KDM6B [1407], TNF (tumor necrosis factor) [1408],
GDF15 [1409], IL2 [1410], INPP4B [1411], FABP4 [1412], CYP2C19 [1413],
CXCR4 [1414], DKK2 [1415], PLCB4 [1416], ANXAL [1417], DUSP6 [1418],
CORIN (corin, serine peptidase) [1419], F8 [1420], DDIT4 [1421], IL1R2 [1422],
S100A4 [1417], CTSL (cathepsin L) [1423], PTX3 [1424], EFNB1 [1425],
MCF2L [1426], FzZD4 [1427], CCL26 [1428], PHGDH (phosphoglycerate
dehydrogenase) [1429] and FDPS (farnesyl diphosphate synthase) [1430] have
been identified as predictive biomarkers of osteoporosis. IL6 [1431], SOCS2
[1432], SOCS3 [1432], DUSP1 [1433], MLF1 [1434], EPHA2 [1435], CD34
[1436], IL33 [1437], GDF15 [1438], IL2 [1439], CD177 [1440], G6PD [1441],
NFE2 [1442], PTX3 [1443], IDH1 [1444], MPO (myeloperoxidase) [1445] and
KLK1 [1446] might be associated with the pathogenesis of polycythemia. The
abnormal expression of L33 [1447] and TNF (tumor necrosis factor) [1448]
contributes to the pneumothorax. The above results suggest that enriched genes
maight influence the progression of COPD.

Using the DEGs genes, a PPl network was constructed and significant
modules were isolated on understanding the molecular pathogenesis of COPD, and
predicting prognostic and diagnostic biomarkers as well as therapeutic targets.
Here, we identified hub genes based on the topological properties (i.e., degree,
betweenness , stress and closeness), which can be key biomarkers in COPD and
linked with numerous molecular mechanisms. The top hub genes indicate most risk
factors for the COPD. Research has shown that LMNA (lamin A/C) [314],
VCAML1 [281], MAPK6 [403], DDX3X [366], SHMT2 [459], PHGDH
(phosphoglycerate dehydrogenase) [560], S100A9 [433], SNCA (synuclein alpha)
[335], TP63 [313], FOSL2 [1449], FHL2 [321], ATF3 [55], FOSL1 [379], DYSF
(dysferlin) [475], CA4 [547], S100A8 [58] and MPO (myeloperoxidase) [521]
plays an important role in the pathogenesis of lung cancer. LMNA (lamin A/C)
[676], VCAM1 [657], DDX3X [708], S100A9 [745], FKBP5 [747], SNCA
(synuclein alpha) [690], FOSL2 [1450], FHL2 [680], ATF3 [63], FOSL1 [718],
S100A8 [67] and MPO (myeloperoxidase) [787] altered expression is associated
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with poor prognosis of diabetes mellitus. LMNA (lamin A/C) [676], VCAML1
[986], PHGDH (phosphoglycerate dehydrogenase) [1100], S100A9 [1045],
FKBP5 [1046], FHL2 [1003], ATF3 [85] and MPO (myeloperoxidase) [1084]
plays an important role in the development of obesity. LMNA (lamin A/C) [1127],
VCAM1 [1110], S100A9 [239], TP63[1125], JUND (JunD proto-oncogene, AP-1
transcription factor subunit) [1118], FHL2 [1132], ATF3 [93], BPI (bactericidal
permeability increasing protein) [1178], DYSF (dysferlin) [1180], MPO
(myeloperoxidase) [1195] and ALPL (alkaline phosphatase, biomineralization
associated) [1194] were reported to be associated with the prognosis of heart
problems. LMNA (lamin A/C) [1313], VCAM1 [1299], PHGDH
(phosphoglycerate dehydrogenase) [1382], S100A9 [81], TP63 [1312], FHLZ2
[1318], ATF3 [80] and MPO (myeloperoxidase) [1375] have been identified as a
key genes in idiopathic pulmonary fibrosis. LMNA (lamin A/C) [1395], VCAM1
[1388], PHGDH (phosphoglycerate dehydrogenase) [1429] and ATF3 [63] might
be a potential targets for osteoporosis. VCAM1 [126], S100A9 [168], FKBP5
[169], BPI (bactericidal permeability increasing protein) [176] and MPO
(myeloperoxidase) [190] are mainly associated with COPD. VCAM1 [823],
MAPK6 [854], S100A9 [108], FHL2 [834], ATF3 [105], BPI (bactericidal
permeability increasing protein) [864] and MPO (myeloperoxidase) [873] have a
significant prognostic potential in pneumonia. VCAM1 [1221], S100A9 [1270],
FHL2 [1235], ATF3 [101] and MPO (myeloperoxidase) [1285] are molecular
markers for the diagnosis and prognosis of airway inflammation. DDX3X [923],
S100A9 [943], FKBP5 [944], FHL2 [904], ITGAM (integrin subunit alpha M)
[970], BPI (bactericidal permeability increasing protein) [954], MPO
(myeloperoxidase) [971] and CD177 [942] have a significant prognostic potential
In respiratory viral infections. Research reported that increased level of SHMT2
[625] and MPO (myeloperoxidase) [640] are related to pulmonary hypertension,
as a novel target for pulmonary hypertension diagnosis and treatment. A recent
study found that the S100A9 [239], FKBP5 [240], SNCA (synuclein alpha) [221]
and MPO (myeloperoxidase) [256] are crucial for the progression of depression
and anxiety. Regulation of MPO (myeloperoxidase) [1445] and CD177 [1440]
levels might be a novel treatment option against polycythemia. The results of this
investigation suggest that novel biomarkers include MYC (MYC proto-oncogene,
bHLH transcription factor), RPS6KA2, SH2D1A, JUNB (JunB proto-oncogene,
AP-1 transcription factor subunit), FOS (Fos proto-oncogene, AP-1 transcription
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factor subunit), RAB39A and RAB15 might play a key role in the pathogenesis of
COPD. This investigation has been proved to be a useful approach to identify novel
biomarkers in other diseases.

A miRNA-hub gene regulatory network and TF-hub gene regulatory
network were constructed for the identified hub genes, miRNAs and TFs were
defined by the degree rank. DDX3X [366], MAPKG6 [403], ZFP36 [273],
BHLHE40 [1451], TP63 [313], KRT17 [1452], CDC25B [556], SHMT2 [459],
TRIB3 [444], PHGDH (phosphoglycerate dehydrogenase) [560], S100A8 [58],
hsa-mir-410-3p [1453], hsa-mir-186-5p [1454], hsa-mir-432-5p [1455], BRCA1
[1456], FOXAL [1457], CREB1 [1458], MAX (MYC associated factor X) [1459],
ESR1 [1460], NFIC (nuclear factor | C) [1461] and STAT3 [1462] expression
might be regarded as an indicator of susceptibility to lung cancer. DDX3X [708],
BHLHE40 [1463], FKBP5 [747], TRIB3 [753], S100A8 [67], FOXA1 [1464],
CREB1 [1465], SREBF2 [1466], ESR1 [1467] and STAT3 [1468] are a potential
markers for the detection and prognosis of diabetes mellitus. A previous study
reported that DDX3X [923], ZFP36 [882], FKBP5 [944], CDC25B [976], TRIB3
[948], hsa-mir-1277-5p [1469], MAX (MYC associated factor X) [1470] and
STAT3 [1471] are altered expressed in respiratory viral infections. MAPKG6 [854],
BRCAL [1472] and STAT3 [1473] are found to be associated with pneumonia.
ZFP36 [981], FKBP5 [1046], TRIB3 [1051], PHGDH (phosphoglycerate
dehydrogenase) [1100], BRCAL [1474], SREBF2 [1475], ESR1 [1476] and
STAT3 [1477] plays a vital role in the development of obesity. ZFP36 [1296],
TP63 [1312], KRT17 [1478], TRIB3 [1360], PHGDH (phosphoglycerate
dehydrogenase) [1382], FOXAL [1479], CREB1 [1480], SREBF2 [1481] and
STAT3 [1482] have been observed to be expressed in idiopathic pulmonary
fibrosis patients. TP63 [1125], hsa-mir-410-3p [1483], hsa-mir-432-5p [1484],
BRCAL [1485], ESR1 [1486], NFIC (nuclear factor | C) [1487] and STAT3 [1488]
might serve as therapeutic targets for heart problems. The expression levels of
FKBP5 [169] and STAT3 [1489] have been proved to be altered in COPD patients.
Recent studies have shown that altered expression of FKBP5 [240], BRCA1l
[1490], CREB1 [1491], MAX (MYC associated factor X) [1492], ESR1 [1493]
and STAT3 [1494] might be associated with the progression of depression and
anxiety. Studies have found that SHMT?2 [625], TRIB3 [621], BRCA1 [1495] and
STAT3 [1496] expression was associated with pulmonary hypertension. PHGDH
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(phosphoglycerate dehydrogenase) [1429], BRCA1 [1497], FOXA1l [1498],
CREBL1 [1499], ESR1 [1500] and STAT3 [1501] might be a prognostic biomarker
and potential therapeutic target for patients with osteoporosis. BRCA1 [1502],
ESR1 [1503] and STAT3 [1504] have been linked to the start of airway
inflammation. STAT3 [1505] is implicated in polycythemia. MYC (MYC proto-
oncogene, bHLH transcription factor), FOS (Fos proto-oncogene, AP-1
transcription factor subunit), FGR (FGR proto-oncogene, Src family tyrosine
kinase), hsa-mir-4723-5p, hsa-mir-539-5p, hsa-mir-1268a, hsa-mir-2861, hsa-mir-
4533, hsa-mir-1229-3p, PPARG (peroxisome proliferator activated receptor
gamma) and NOBOX (NOBOX oogenesis homeobox) migt be considered to be a
novel biomarkers for COPD. These findings suggest that the hub genes, miRNAs
and TFs can serve as candidate diagnostic biomarkers or drug targets for the
clinical treatment of COPD.

In conclusion, we filtrated a total of 956 DEGs from GEO NGS dataset and
further validated 10 hub genes (MYC, LMNA, VCAM1, MAPKG6, DDX3X,
SHMT2, PHGDH, S100A9, FKBP5 and RPS6KA2). The 10 hub genes were might
associated with the prognosis of COPD. The GO functional terms and pathways
identified in the investigation migt contribute to understand the molecular
mechanisms of COPD. Our findings might provide novel therapeutic targets for
COPD patients.
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Tables
Table 1 The statistical metrics for key differentially expressed genes (DEGS)
Gene Symbol logFC pValue  adj.P.val tvalue Regulation Gene Name
HBB 5238153 3.83E-24  3.37E-20  14.49397 Up hemoglobin subunit beta
HBA2 4342299 6.26E-27  8.99E-23  16.12757 Up hemoglobin subunit alpha 2

HBA1 4.280418 6.82E-27  8.99E-23  16.10507 Up hemoglobin subunit alpha 1
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FOSB
HLA-DQA1
IGLL5
CHIT1
EGR1
ATF3
XIST
PTGS2
NR4A1
EGR3
FOS
KLRK1
IL6
CSF3
KRT17
CXCL8
CXCL2
JCHAIN
CXCL3
CD79A
SELE
EGR2
DNASE1L3
MZB1
CD69
ZFP36
CXCL1
SOCS2
NR4A3
JUNB
C2CD4B
TRIB1
SOCS3
CCL3
CCLS5
HMGCS2
VCAM1
NFKBIZ
CCL2
BTG2
IER3
CXCL13

3.83889
2.658146
2.602688
2.543448

2.5
2.351055
2.104776
2.084009
2.058746
2.022489
1.959371
1.958838
1.958127
1.957786
1.924044
1.901692
1.857814
1.835795

1.81031
1.758121
1.740077
1.734683
1.730165
1.726352
1.706388
1.692881

1.66698
1.633197

1.58125
1.563547
1.488608
1.463455
1.447537
1.440246
1.438446
1.418259
1.416916

1.4042
1.404105
1.386764
1.377063
1.375931

2.29E-12
1.71E-05
2.14E-11
1.13E-07
1.11E-12
8.78E-12
0.000108
3.45E-18
3.92E-10
1.63E-17
1.15E-08
1.00E-10
3.04E-08
3.06E-07
2.73E-07
2.46E-06
1.97E-07
8.94E-09
8.29E-09
2.88E-14
4.14E-10
2.65E-12
6.21E-09
2.36E-09
3.25E-14
3.31E-10
1.15E-06
1.81E-08
7.01E-10
2.13E-12
5.80E-10
7.60E-15
6.96E-08
3.89E-07
6.47E-12
9.77E-09
4.99E-10
1.60E-09
0.000209
3.52E-12
5.37E-09
5.03E-05

2.63E-09
0.000443
1.11E-08
8.55E-06
1.46E-09
5.79E-09
0.00186
1.59E-14
1.08E-07
5.36E-14
1.42E-06
3.79E-08
3.08E-06
1.80E-05
1.66E-05
9.55E-05
1.27E-05
1.17E-06
1.11E-06
6.34E-11
1.12E-07
2.64E-09
9.00E-07
4.32E-07
6.59E-11
9.66E-08
5.16E-05
2.03E-06
1.65E-07
2.55E-09
1.42E-07
2.01E-11
5.79E-06
2.14E-05
4.74E-09
1.26E-06
1.30E-07
3.25E-07
0.003115
3.19E-09
8.05E-07
0.001037

8.271301
4.574832
7.777218
5.823658
8.431031
7.974364
4.073364
11.25094
7.12816
10.90016
6.359856
7.433016
6.133592
5.585805
5.613407
5.073655
5.692635
6.417586
6.434868
9.235442
7.115862
8.238973
6.501508
6.722888
9.20912
7.166619
5.263915
6.254141
6.997454
8.287202
7.039973
9.529794
5.939464
5.528284
8.041743
6.39705
7.074136
6.810759
3.885564
8.17613
6.534564
4.284628

Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up

FosB proto-oncogene, AP-1 transcription factor subunit
major histocompatibility complex, class 11, DQ alpha 1
immunoglobulin lambda like polypeptide 5
chitinase 1
early growth response 1
activating transcription factor 3
X inactive specific transcript
prostaglandin-endoperoxide synthase 2
nuclear receptor subfamily 4 group A member 1
early growth response 3
Fos proto-oncogene, AP-1 transcription factor subunit
killer cell lectin like receptor K1
interleukin 6
colony stimulating factor 3
keratin 17
C-X-C motif chemokine ligand 8
C-X-C motif chemokine ligand 2
joining chain of multimeric 1gA and IgM
C-X-C motif chemokine ligand 3
CD79a molecule
selectin E
early growth response 2
deoxyribonuclease 1 like 3
marginal zone B and B1 cell specific protein
CD69 molecule
ZFP36 ring finger protein
C-X-C motif chemokine ligand 1
suppressor of cytokine signaling 2
nuclear receptor subfamily 4 group A member 3
JunB proto-oncogene, AP-1 transcription factor subunit
C2 calcium dependent domain containing 4B
tribbles pseudokinase 1
suppressor of cytokine signaling 3
C-C motif chemokine ligand 3
C-C motif chemokine ligand 5
3-hydroxy-3-methylglutaryl-CoA synthase 2
vascular cell adhesion molecule 1
NFKB inhibitor zeta
C-C motif chemokine ligand 2
BTG anti-proliferation factor 2
immediate early response 3

C-X-C motif chemokine ligand 13
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DAPL1
SERPIND1
NR4A2
UBD
GPR15
RERGL
CPA3
GPR183
ITGBL1
ccL4L2
BHLHE40
DHRS9
CD24
SLAMF7
CXCL5
RRAD
DUSP5
CXCL12
C11orf96
ELF3
FTCDNL1
ZNF208
KLF10
EYA4
HBEGF
FGG
RND1
GZMK
POU2AF1
DUSP2
FRZB
DUSP1
CCL19
ICAM4
GADD45B
KLK5
JUND
TAS2R43
APLNR
GEM
CEACAMS
CD3E

1.374826
1.352858
1.332825
1.324634
1.30202
1.268102
1.26702
1.261018
1.254345
1.244667
1.239375
1.231244
1.230962
1.2292
1.220405
1.214568
1.185689
1.181941
1.181402
1.171389
1.165773
1.135141
1.133816
1.13361
1.127385
1.123397
1.10783
1.095726
1.092954
1.09245
1.083038
1.081631
1.073464
1.069816
1.059163
1.051076
1.0322
1.027571
1.01896
1.01186
1.011744
1.009945

2.67E-09
1.04E-08
2.56E-07
3.32E-05
3.86E-09
8.76E-07
8.66E-07
2.57E-09
5.64E-13
1.67E-07
1.60E-10
3.53E-05
5.61E-07
1.58E-07
1.85E-06
2.25E-09
1.46E-11
3.40E-10
3.28E-09
1.07E-07
1.23E-06
6.70E-12
3.67E-13
2.70E-12
3.42E-09
0.001924
0.000454
2.65E-08
1.01E-07
8.75E-13
7.65E-10
3.13E-08
0.004937
9.33E-05
1.92E-08
0.001341
1.77E-12
8.80E-05
0.000177
1.72E-06
0.00216
1.24E-08

4.69E-07
1.32E-06
1.58E-05
0.000744
6.10E-07
4.15E-05
4.12E-05
4.57E-07
8.74E-10
1.13E-05
5.69E-08
0.000784
2.88E-05
1.09E-05
7.68E-05
4.24E-07
8.50E-09
9.66E-08
5.41E-07
8.19E-06
5.46E-05
4.77E-09
6.06E-10
2.64E-09
5.60E-07
0.017459
0.005682
2.75E-06
7.78E-06
1.21E-09
1.75E-07
3.16E-06
0.035445
0.001668
2.12E-06
0.013266
2.22E-09
0.001595
0.00274
7.22E-05
0.018998
1.50E-06

6.694733
6.381844
5.628728
4.397574
6.610126
5.33011
5.33285
6.703417
8.580298
5.732088
7.329651
4.380984
5.439309
5.74507
5.144852
6.733058
7.862406
7.159947
6.647475
5.837275
5.245866
8.034205
8.674551
8.234488
6.638077
3.207183
3.657002
6.16569
5.85217
8.483361
6.977853
6.126621
2.890943
4.11419
6.241193
3.323159
8.328065
4.130383
3.932712
5.162994
3.169439
6.342634

Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up

death associated protein like 1
serpin family D member 1
nuclear receptor subfamily 4 group A member 2
ubiquitin D
G protein-coupled receptor 15
RERG like
carboxypeptidase A3
G protein-coupled receptor 183
integrin subunit beta like 1
C-C motif chemokine ligand 4 like 2
basic helix-loop-helix family member e40
dehydrogenase/reductase 9
CD24 molecule
SLAM family member 7
C-X-C motif chemokine ligand 5
RRAD, Ras related glycolysis inhibitor and calcium channel regulatol
dual specificity phosphatase 5
C-X-C motif chemokine ligand 12
chromosome 11 open reading frame 96
E74 like ETS transcription factor 3
formiminotransferase cyclodeaminase N-terminal like
zinc finger protein 208
KLF transcription factor 10
EYA transcriptional coactivator and phosphatase 4
heparin binding EGF like growth factor
fibrinogen gamma chain
Rho family GTPase 1
granzyme K
POU class 2 homeobox associating factor 1
dual specificity phosphatase 2
frizzled related protein
dual specificity phosphatase 1
C-C motif chemokine ligand 19
intercellular adhesion molecule 4 (Landsteiner-Wiener blood group)
growth arrest and DNA damage inducible beta
kallikrein related peptidase 5
JunD proto-oncogene, AP-1 transcription factor subunit
taste 2 receptor member 43
apelin receptor
GTP binding protein overexpressed in skeletal muscle
CEA cell adhesion molecule 5

CD3 epsilon subunit of T-cell receptor complex
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RGS1
PIGA
TFF3
CD3D
INHBA
CXCL6
PAMR1
DYRK3
NNMT
IL1B
AZGP1
AREG
IDO1
FCMR
PIM2
SERPINE1
FCER1A
ZC3H12A
OSM
CHRNAL1
CCL11
CcD83
CD207
WEE1
SMOC2
LUM
ALAS2
TNFRSF17
MUSTN1
C10orf67

ABO
CD3G
MFAP4
APLN
MLF1
PPP1R15A
PTCHD4
HCAR2
RARRES2
STAP1
ANKRD36BP2
CH25H

1.005866
1.005667
1.004948
0.996558
0.996533
0.994368
0.992296
0.990885
0.989867
0.989161
0.981247
0.977037
0.975585
0.969242
0.962509
0.961799
0.959495
0.951524
0.951517
0.948586
0.947675
0.939043
0.938826
0.93707
0.936766
0.935652
0.93525
0.928946
0.926303
0.921592

0.917476
0.915499
0.9098
0.905813
0.900864
0.89909
0.89605
0.887638
0.886602
0.885802
0.870549
0.870544

4.86E-05
7.44E-06
0.00645
2.12E-07
2.66E-08
0.006601
5.01E-11
3.73E-10
2.20E-07
9.30E-06
2.36E-05
0.000479
0.000212
7.61E-13
1.56E-11
0.001212
3.34E-07
2.61E-07
4.92E-05
4.96E-06
4.62E-07
4.30E-07
1.10E-07
3.21E-09
1.42E-09
1.10E-06
2.03E-11
4.30E-06
0.007003
4.02E-07

5.13E-10
7.95E-09
5.01E-07
4.01E-08
6.86E-07
1.09E-07
6.21E-06
5.52E-10
6.26E-12
6.23E-11
8.08E-08
0.001354

0.001008
0.000229
0.043283
1.35E-05
2.75E-06
0.044031
2.24E-08
1.04E-07
1.40E-05
0.000271
0.000565
0.005927
0.003151
1.11E-09
8.50E-09
0.012227
1.91E-05
1.60E-05
0.001019
0.000166
2.47E-05
2.34E-05
8.39E-06
5.36E-07
2.92E-07
5.04E-05
1.07E-08
0.000151
0.045956
2.20E-05

1.30E-07
1.08E-06
2.62E-05
3.83E-06
3.40E-05
8.30E-06
0.000198
1.36E-07
4.72E-09
2.61E-08
6.52E-06
0.013379

4.294362
4.791578
2.796998
5.674631
6.165183
2.788782
7.58791
7.139462
5.665885
4.733953
4.489557
3.640578
3.880682
8.514224
7.847267
3.35533
5.565282
5.624917
4.290903
4.895772
5.486654
5.503909
5.830361
6.652271
6.838319
5.273195
7.788256
4.932247
2.767701
5.520446

7.067598
6.44465
5.466658
6.068907
5.389944
5.833512
4.838415
7.051188
8.049192
7.539629
5.904229
3.320106

Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up

Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up

regulator of G protein signaling 1
phosphatidylinositol glycan anchor biosynthesis class A
trefoil factor 3
CD3 delta subunit of T-cell receptor complex
inhibin subunit beta A
C-X-C motif chemokine ligand 6
peptidase domain containing associated with muscle regeneration 1
dual specificity tyrosine phosphorylation regulated kinase 3
nicotinamide N-methyltransferase
interleukin 1 beta
alpha-2-glycoprotein 1, zinc-binding
amphiregulin
indoleamine 2,3-dioxygenase 1
Fc mu receptor
Pim-2 proto-oncogene, serine/threonine kinase
serpin family E member 1
Fc epsilon receptor la
zinc finger CCCH-type containing 12A
oncostatin M
cholinergic receptor nicotinic alpha 1 subunit
C-C motif chemokine ligand 11
CD83 molecule
CD207 molecule
WEE1 G2 checkpoint kinase
SPARC related modular calcium binding 2
lumican
5'-aminolevulinate synthase 2
TNF receptor superfamily member 17
musculoskeletal, embryonic nuclear protein 1

chromosome 10 open reading frame 67
ABO, alpha 1-3-N-acetylgalactosaminyltransferase and alpha 1-3-
galactosyltransferase

CD3 gamma subunit of T-cell receptor complex
microfibril associated protein 4
apelin
myeloid leukemia factor 1
protein phosphatase 1 regulatory subunit 15A
patched domain containing 4

hydroxycarboxylic acid receptor 2
retinoic acid receptor responder 2

signal transducing adaptor family member 1

ankyrin repeat domain 36B pseudogene 2

cholesterol 25-hydroxylase
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cD27
RHOH
ODF3L1
LHFPL3-AS2
CD5
RARRES1
AHSP
TP63
VMO1
MYC
MUC13
P2RY10
AADAC
SLC18A2
STEAP4
LAX1
LMNA
CD8A
ECM2
MMP19
CIQTNF7
WIF1
KLF4
PLA2G2D
MYADM
PRKCQ-AS1
OTUD1
ILIRN
GPR174
KLRB1
MS4A2
CD8B
IFNG
cD2
PLD4
MIA-RAB4B
MS4AL
SYTL2
FHL2
FABP12
DPT
PBOV1

0.870071
0.858365
0.854697
0.853901
0.85257
0.848024
0.847987
0.844435
0.84126
0.834913
0.832697
0.831749
0.828436
0.824133
0.823151
0.815998
0.813125
0.809922
0.799363
0.795766
0.794646
0.793637
0.79255
0.791837
0.791618
0.790602
0.787331
0.786034
0.785734
0.78442
0.779486
0.777695
0.776912
0.775732
0.773652
0.767143
0.766029
0.758738
0.747443
0.747387
0.745446
0.744678

1.24E-09
3.10E-10
2.56E-12
4.59E-05
5.99E-08
5.89E-05
3.43E-05
2.39E-07
7.13E-05
1.80E-05
0.000772
1.31E-08
7.82E-07
4.73E-10
8.19E-07
3.90E-08
6.34E-06
5.22E-09
2.21E-07
0.001274
1.53E-11
0.001053
2.31E-05
2.77E-06
4.74E-08
5.45E-10
2.53E-11
3.76E-05
3.89E-06
1.06E-05
6.02E-07
1.34E-07
3.95E-05
1.15E-05
8.87E-08
0.000457
9.04E-06
7.41E-08
1.51E-06
0.000455
0.000253
4.70E-05

2.62E-07
9.36E-08
2.64E-09
0.000966
5.10E-06
0.00118
0.000766
1.50E-05
0.001356
0.000459
0.008599
1.56E-06
3.81E-05
1.26E-07
3.96E-05
3.77E-06
0.000201
7.88E-07
1.40E-05
0.012755
8.50E-09
0.010968
0.000555
0.000105
4.26E-06
1.36E-07
1.25E-08
0.000823
0.000139
0.0003
3.06E-05
9.68E-06
0.000854
0.000322
7.00E-06
0.005705
0.000266
6.07E-06
6.51E-05
0.005691
0.003604
0.000984

6.86852
7.180764
8.24678
4.309827
5.974714
4.241339
4.388676
5.645198
4.188807
4.561309
3.495994
6.329744
5.357818
7.085902
5.346491
6.075369
4.83299
6.541017
5.665013
3.33955
7.850719
3.399515
4.495247
5.043617
6.029807
7.054212
7.739667
4.364025
4.957421
4.700887
5.422031
5.783625
4.350496
4.678117
5.882202
3.654996
4.741324
5.924671
5.19542
3.656138
3.829365
4.303164

Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up

CD27 molecule
ras homolog family member H
outer dense fiber of sperm tails 3 like 1
LHFPL3 antisense RNA 2
CD5 molecule
retinoic acid receptor responder 1
alpha hemoglobin stabilizing protein
tumor protein p63
vitelline membrane outer layer 1 homolog
MY C proto-oncogene, bHLH transcription factor
mucin 13, cell surface associated
P2Y receptor family member 10
arylacetamide deacetylase
solute carrier family 18 member A2
STEAP4 metalloreductase
lymphocyte transmembrane adaptor 1
lamin A/C
CD8a molecule
extracellular matrix protein 2
matrix metallopeptidase 19
Clqg and TNF related 7
WNT inhibitory factor 1
KLF transcription factor 4
phospholipase A2 group 11D
myeloid associated differentiation marker
PRKCQ antisense RNA 1
OTU deubiquitinase 1
interleukin 1 receptor antagonist
G protein-coupled receptor 174
killer cell lectin like receptor B1
membrane spanning 4-domains A2
CD8b molecule
interferon gamma
CD2 molecule
phospholipase D family member 4
MIA-RAB4B readthrough (NMD candidate)
membrane spanning 4-domains Al
synaptotagmin like 2
four and a half LIM domains 2
fatty acid binding protein 12
dermatopontin

prostate and breast cancer overexpressed 1
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REM1 0.743072 2.97E-09  5.06E-07  6.669794 Up RRAD and GEM like GTPase 1
CD96 0.742169 1.50E-08 1.75E-06  6.297854 Up CD96 molecule
CX3CL1 0.735817 1.88E-05 0.000475  4.549304 Up C-X3-C motif chemokine ligand 1
GZMA 0.734181 0.0011 0.011347  3.385679 Up granzyme A
PDLIM3 0.732624 1.70E-06  7.16E-05 5.166517 Up PDZ and LIM domain 3
GZMH 0.727684  0.005257  0.037069  2.869049 Up granzyme H
BMP2 0.726834 0.000107  0.001853  4.075161 Up bone morphogenetic protein 2
EPHA2 0.724708 3.24E-06  0.000121  5.003677 Up EPH receptor A2
ANO1 0.723397 3.52E-07 1.98E-05  5.552301 Up anoctamin 1
LIF 0.719487 1.81E-06  7.55E-05  5.150198 Up LIF interleukin 6 family cytokine
ROBO2 0.718556  1.65E-07 1.12E-05  5.734562 Up roundabout guidance receptor 2
TRIL 0.717795 3.29E-10  9.66E-08  7.167681 Up TLR4 interactor with leucine rich repeats
LDLR 0.717169 1.13E-07  8.55E-06  5.824054 Up low density lipoprotein receptor
GOLGAG6L10 0.716452 1.47E-06  6.36E-05  5.202434 Up golgin A6 family like 10
CALB2 0.716146 5.98E-05 0.001196  4.23721 Up calbindin 2
RGS13 0.71507  3.60E-05 0.000794  4.376059 Up regulator of G protein signaling 13
CLDN34 0.714367 0.005106  0.036388  2.879199 Up claudin 34
POF1B 0.713139  0.000392  0.005072  3.700427 Up POF1B actin binding protein
VPREB3 0.711758 1.87E-05  0.000475  4.550524 Up V-set pre-B cell surrogate light chain 3
RASGEF1B 0.70926  8.43E-10  1.90E-07  6.955779 Up RasGEF domain family member 1B
CCNL1 0.704396  191E-05 0.000481  4.544769 Up cyclin L1
TNFRSF13B 0.703546 6.07E-10  1.46E-07  7.029889 Up TNF receptor superfamily member 13B
CDKN1A 0.701333 1.72E-05 0.000446  4.572469 Up cyclin dependent kinase inhibitor 1A
SERTAD1 0.70024  1.83E-05 0.000465  4.557102 Up SERTA domain containing 1
RGS16 0.699433 9.79E-05  0.001729  4.100582 Up regulator of G protein signaling 16
PPP1R10 0.696085 1.57E-10 5.68E-08  7.333162 Up protein phosphatase 1 regulatory subunit 10
HLA-DOB 0.695945  7.41E-06  0.000228  4.792721 Up major histocompatibility complex, class Il, DO beta
ANOS1 0.694572  1.21E-07  8.94E-06 5.80911 Up anosmin 1
SPINK2 0.694513 1.50E-06 6.48E-05 5.196776 Up serine peptidase inhibitor Kazal type 2
KLRC1 0.692713 4.22E-08  3.96E-06  6.056891 Up killer cell lectin like receptor C1
B3GNT5 0.691968 1.42E-07 1.01E-05 5.769924 Up UDP-GIcNAc:betaGal beta-1,3-N-acetylglucosaminyltransferase 5
BLID 0.691031 5.56E-06 0.00018 4.866691 Up BH3-like motif containing, cell death inducer
CCR7 0.689571  1.80E-05 0.00046 4560616 Up C-C motif chemokine receptor 7
SIT1 0.687429 2.52E-05  0.000593  4.471437 Up signaling threshold regulating transmembrane adaptor 1
CFD 0.686605 8.19E-09 1.11E-06 6.437641 Up complement factor D
HDC 0.685582 3.95E-06  0.000141  4.954122 Up histidine decarboxylase
PCP4L1 0.684453 1.60E-07 1.10E-05  5.741522 Up Purkinje cell protein 4 like 1
TNFAIP3 0.680097 0.001055 0.010975  3.39896 Up TNF alpha induced protein 3
MAOB 0.678049 2.29E-08  2.43E-06  6.200135 Up monoamine oxidase B
GBP1 0.677231  7.08E-05 0.001349  4.190717 Up guanylate binding protein 1
ZNF683 0.674015 2.05E-06 8.35E-05  5.119671 Up zinc finger protein 683

CDR1 0.672113 6.05E-05 0.001203  4.234338 Up cerebellar degeneration related protein 1
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SGCG
THBD
SKAP1
BMP5
HS3ST2
HPGDS
LGALS2
BMP4
KLHL41
TAGAP
HBD
RAB37
DNAJB4
CTNNAL1
COL10A1
MYH10
CCDC3
HTRA3
FGGY
ITK
ICAM1
SNCA
MSC
CMAHP
CLDN1
CAPS2
TEX9
MEG8
AGR3
ATP6V1B1
FDCSP
GAS2
GYPB
VMP1
SNAIL
PTGDS
CD34
ANKRD37
SFTA1P
CORIN
ST8SIAG6
HOMER1

0.672038
0.671479
0.669899
0.669153
0.669074
0.668299
0.665787
0.663652
0.662847
0.662256
0.66078
0.659714
0.659681
0.658273
0.657829
0.657454
0.657106
0.655398
0.65432
0.653683
0.653621
0.652969
0.652906
0.652513
0.650689
0.650343
0.649334
0.649106
0.649034
0.648652
0.647712
0.647538
0.647488
0.647139
0.64584
0.645717
0.644566
0.640931
0.640162
0.639665
0.63041
0.628741

3.81E-05
1.05E-05
4.24E-08
4.29E-05
0.002685
4.84E-06
0.002035
1.12E-06
2.17E-10
2.89E-06
0.003978
2.06E-09
7.26E-09
5.86E-09
1.30E-10
3.67E-06
7.02E-05
8.37E-05
2.96E-10
2.03E-06
0.001518
1.76E-10
7.87E-06
2.88E-05
0.006425
0.000746
0.001643
0.000499
0.000548
4.82E-08
0.000713
6.44E-09
6.22E-05
8.21E-08
0.001151
5.13E-05
0.000336
0.000316
3.12E-05
5.66E-05
0.000125
1.47E-10

0.000831
0.000299
3.96E-06
0.000914
0.02249
0.000163
0.018238
5.08E-05
7.14E-08
0.000109
0.030101
3.99E-07
1.01E-06
8.59E-07
4.82E-08
0.000133
0.001339
0.001535
9.29E-08
8.31E-05
0.014582
6.10E-08
0.000238
0.00066
0.043138
0.008394
0.015506
0.006127
0.006588
4.26E-06
0.008121
9.29E-07
0.001229
6.54E-06
0.011754
0.001057
0.00445
0.004236
0.000706
0.001143
0.002084
5.40E-08

4.360378
4.701917
6.056129
4.328287
3.097708
4.902196
3.189028
5.27047
7.261326
5.032786
2.965356
6.753887
6.465425
6.51471
7.376031
4.972388
4.193137
4.144222
7.191412
5.121681
3.28357
7.308313
4.777099
4.435766
2.798407
3.506138
3.258295
3.628354
3.600131
6.026119
3.520236
6.492949
4.226744
5.900418
3.371424
4.279294
3.746797
3.764746
4.414084
4.252479
4.032456
7.347352

Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up

sarcoglycan gamma
thrombomodulin
src kinase associated phosphoprotein 1
bone morphogenetic protein 5
heparan sulfate-glucosamine 3-sulfotransferase 2
hematopoietic prostaglandin D synthase
galectin 2
bone morphogenetic protein 4
kelch like family member 41
T cell activation RhoGTPase activating protein
hemoglobin subunit delta
RAB37, member RAS oncogene family
DnaJ heat shock protein family (Hsp40) member B4
catenin alpha like 1
collagen type X alpha 1 chain
myosin heavy chain 10
coiled-coil domain containing 3
HtrA serine peptidase 3
FGGY carbohydrate kinase domain containing
IL2 inducible T cell kinase
intercellular adhesion molecule 1
synuclein alpha
musculin
cytidine monophospho-N-acetylneuraminic acid hydroxylase, pseudoge
claudin 1
calcyphosine 2
testis expressed 9
maternally expressed 8, small nucleolar RNA host gene
anterior gradient 3, protein disulphide isomerase family member
ATPase H+ transporting V1 subunit B1
follicular dendritic cell secreted protein
growth arrest specific 2
glycophorin B (MNS blood group)
vacuole membrane protein 1
snail family transcriptional repressor 1
prostaglandin D2 synthase
CD34 molecule
ankyrin repeat domain 37
surfactant associated 1, INCRNA
corin, serine peptidase
ST8 alpha-N-acetyl-neuraminide alpha-2,8-sialyltransferase 6

homer scaffold protein 1
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TXLNB
DUSP26
IL33
OLR1
KPNA7
SDS
TSPANS
SULF1
LTBP2
FOLH1
ASPN
HAS2
MOXD1
LGALS9C
TANK
NOTUM
PELI1
CAMK4
MMP10
EYA2
CAPN8
THBS1
FASLG
CPE
CSRNP1
IL20RA
TMEM156
PDE4B
TUBALA
TRAT1
FCRLA
RNF122
EMP1
CRIP1
JMJD1C
PYURF
KDM6B
CYGB
HULC
GLT8D2
SAMD3
FGF7

0.62835
0.627135
0.625927
0.624856
0.623612
0.623602
0.618769
0.618627
0.617228
0.613368
0.610651
0.608531
0.606102
0.605858
0.600747
0.595442
0.595249
0.595232
0.595071

0.59438

0.59258
0.591946
0.591343
0.586224
0.584256
0.582706
0.582463
0.582397
0.582337
0.580879
0.580163
0.580094
0.579562

0.57917
0.578748

0.57837
0.578253
0.577615
0.577518

0.57608

0.57411
0.573919

1.88E-10
3.73E-07
0.000831
0.002482
0.003293
0.001317
0.002948
1.38E-06
1.59E-06
2.49E-06
0.000189
0.001633
0.000564
0.000122
6.65E-05
4.12E-07
9.22E-06
5.49E-06
0.005232
0.000773
0.000284
0.003255
0.000157
4.48E-06
0.005878
2.30E-05
2.78E-08
8.05E-05
9.42E-06
2.13E-05
1.26E-08
0.00011
0.001212
0.000208
6.64E-09
0.000159
3.95E-05
1.76E-07
0.00013
9.60E-08
0.000346
0.002796

6.45E-08
2.07E-05
0.009097
0.021226
0.02619
0.013078
0.024068
6.05E-05
6.78E-05
9.65E-05
0.002892
0.01545
0.006754
0.002049
0.001284
2.25E-05
0.00027
0.000179
0.036963
0.008607
0.003911
0.02599
0.002481
0.000156
0.040356
0.000553
2.85E-06
0.001492
0.000274
0.000524
1.52E-06
0.001893
0.012228
0.003108
9.46E-07
0.002513
0.000854
1.18E-05
0.002146
7.45E-06
0.004565
0.023206

7.292896
5.538366
3.47321
3.123776
3.029452
3.328995
3.066646
5.21744
5.182758
5.070148
3.913763
3.260266
3.591463
4.039161
4.208019
5.514231
4.736204
4.869871
2.870702
3.495555
3.796196
3.033359
3.967517
4.921917
2.829897
4.496245
6.154382
4.155211
4.730656
4.516306
6.338297
4.067211
3.355202
3.886556
6.486146
3.96266
4.350448
5.718441
4.021355
5.863215
3.737825
3.084232

Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up

taxilin beta
dual specificity phosphatase 26
interleukin 33
oxidized low density lipoprotein receptor 1
karyopherin subunit alpha 7
serine dehydratase
tetraspanin 8
sulfatase 1
latent transforming growth factor beta binding protein 2
folate hydrolase 1
asporin
hyaluronan synthase 2
monooxygenase DBH like 1
galectin 9C
TRAF family member associated NFKB activator
notum, palmitoleoyl-protein carboxylesterase
pellino E3 ubiquitin protein ligase 1
calcium/calmodulin dependent protein kinase IV
matrix metallopeptidase 10
EYA transcriptional coactivator and phosphatase 2
calpain 8
thrombospondin 1
Fas ligand
carboxypeptidase E
cysteine and serine rich nuclear protein 1
interleukin 20 receptor subunit alpha
transmembrane protein 156
phosphodiesterase 4B
tubulin alpha 1a
T cell receptor associated transmembrane adaptor 1
Fc receptor like A
ring finger protein 122
epithelial membrane protein 1
cysteine rich protein 1
jumonji domain containing 1C
PIGY upstream open reading frame
lysine demethylase 6B
cytoglobin

hepatocellular carcinoma up-regulated long non-coding RNA

glycosyltransferase 8 domain containing 2
sterile alpha motif domain containing 3

fibroblast growth factor 7
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ITGB?
MPZL3
RND3
DERL3
TNF
TMEM254
DNALIL
CASQ2
GDF15
ccL22
HBG1
GSTM5
CD53
LBH
ARHGAP15
ACTA2-AS1
GZMM
LTC4S
CCR4
CD40LG
NFKB2
TESPAL
APOBEC3G
TFAP2C
TRIMS52
CNN1
cD74
CD6
ALDH1A1
IL2
HBG2
LTB
ICOS
TAF7
cbic
PPP1R15B
CXCR6
FBLN2
HTR2B
OR56B1
ENPP2
PTP4AL

0.573313
0.572851
0.572084
0.570935
0.570689
0.569342
0.568913
0.566301
0.564053
0.563958
0.563328
0.563121
0.560679
0.558442
0.557713
0.557704
0.556652
0.556588
0.55604
0.554951
0.553457
0.552829
0.552387
0.55164
0.551324
0.549872
0.549568
0.549409
0.547237
0.546763
0.546361
0.546286
0.546231
0.544804
0.544796
0.544314
0.544297
0.54395
0.543327
0.543155
0.542583
0.542459

3.05E-05
5.00E-08
1.47E-07
1.41E-05
6.84E-05
0.007134
0.001992
2.13E-05
0.005904
0.004186
0.000628
0.00015
3.05E-08
3.32E-06
1.19E-07
0.001232
0.00188
6.80E-05
1.69E-05
0.000809
0.000394
2.19E-06
4.97E-06
1.77E-07
2.97E-09
0.002811
4.32E-07
4.66E-06
8.43E-05
1.32E-06
0.001042
0.007097
7.73E-06
2.01E-07
1.03E-06
4.17E-08
0.00228
0.007587
3.34E-08
0.000149
0.000815
2.20E-06

0.000692
4.38E-06
1.03E-05
0.000381
0.001313
0.046581
0.017923
0.000524
0.040473
0.031335
0.007351
0.0024
3.08E-06
0.000123
8.86E-06
0.012397
0.017186
0.001308
0.000438
0.008921
0.005081
8.83E-05
0.000166
1.18E-05
5.06E-07
0.023281
2.35E-05
0.000159
0.001542
5.78E-05
0.010876
0.0464
0.000235
1.29E-05
4.78E-05
3.95E-06
0.019833
0.04885
3.31E-06
0.002376
0.008964
8.86E-05

4.420831
6.017428
5.762094
4.625723
4.200342
2.76109
3.195935
4.516368
2.828329
2.947887
3.559103
3.979709
6.133145
4.9978
5.811901
3.350003
3.21472
4.2021
4.578398
3.481429
3.699531
5.102806
4.895528
5.717522
6.670303
3.082497
5.50299
4.911649
4.142527
5.228944
3.402673
2.762934
4.781796
5.687784
5.289268
6.059689
3.15174
2.738982
6.111655
3.982952
3.479278
5.101189

Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up

integrin subunit beta 7
myelin protein zero like 3
Rho family GTPase 3
derlin 3
tumor necrosis factor
transmembrane protein 254
dynein axonemal light intermediate chain 1
calsequestrin 2
growth differentiation factor 15
C-C motif chemokine ligand 22
hemoglobin subunit gamma 1
glutathione S-transferase mu 5
CD53 molecule
LBH regulator of WNT signaling pathway
Rho GTPase activating protein 15
ACTAZ2 antisense RNA 1
granzyme M
leukotriene C4 synthase
C-C motif chemokine receptor 4
CDA40 ligand

nuclear factor kappa B subunit 2

thymocyte expressed, positive selection associated 1

apolipoprotein B mRNA editing enzyme catalytic subunit 3G

transcription factor AP-2 gamma
tripartite motif containing 52
calponin 1
CD74 molecule
CD6 molecule
aldehyde dehydrogenase 1 family member Al
interleukin 2
hemoglobin subunit gamma 2
lymphotoxin beta
inducible T cell costimulator
TATA-box binding protein associated factor 7
CD1c molecule
protein phosphatase 1 regulatory subunit 15B
C-X-C motif chemokine receptor 6
fibulin 2
5-hydroxytryptamine receptor 2B

olfactory receptor family 56 subfamily B member 1

ectonucleotide pyrophosphatase/phosphodiesterase 2

protein tyrosine phosphatase 4A1



https://doi.org/10.1101/2024.02.10.579759

bioRxiv preprint doi: https://doi.org/10.1101/2024.02.10.579759; this version posted February 14, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

DDX3X
KLF5
MAML2
ARLAC
IRF1
PIM1
LY9
GJB1
ZBP1
AMPD1
SH2D1A
SHISA2
PLK3
ARL5B
WSB1
IRF4
EGLN3
STEAP2
VPS37B
CCDC66
CTSF
Cl6orf74
AGBL1
C8B
RXFP4
BHLHAI15
HBM
ANP32D
IL2RG
KCNA3
BMP3
MCL1
RUFY3
GSTM2
SRF
INPP4B
SEMA3E
MFAP2
AIF1L
PYHIN1
CMALl
EDN1

0.542446
0.542262
0.541
0.540381
0.536474
0.536307
0.535814
0.535466
0.534662
0.533911
0.533851
0.533443
0.532253
0.532046
0.53092
0.528782
0.528211
0.526325
0.525893
0.525598
0.525321
0.52437
0.524201
0.523406
0.52278
0.521571
0.520488
0.519522
0.519209
0.518929
0.517193
0.515343
0.5151
0.515051
0.514556
0.514114
0.512218
0.511605
0.510687
0.509966
0.509724
0.509548

2.33E-08
1.27E-06
1.73E-08
5.96E-07
2.17E-05
8.27E-06
7.33E-10
1.23E-08
4.74E-05
2.04E-08
3.30E-05
4.66E-05
0.000761
3.47E-07
9.50E-05
5.61E-05
2.44E-05
0.000967
1.29E-07
5.80E-12
1.96E-05
6.42E-05
0.002513
2.87E-05
0.001329
0.004614
1.39E-05
0.003977
5.44E-05
8.44E-05
1.99E-05
5.42E-05
1.29E-06
5.67E-07
2.66E-11
9.31E-15
4.40E-07
0.003665
0.000125
4.81E-07
0.000536
0.001622

2.45E-06
5.59E-05
1.98E-06
3.04E-05
0.00053
0.000248
1.70E-07
1.50E-06
0.000991
2.22E-06
0.00074
0.000978
0.008504
1.97E-05
0.001689
0.001137
0.000582
0.010287
9.38E-06
4.50E-09
0.000491
0.001256
0.021416
0.00066
0.013171
0.03366
0.000377
0.030101
0.001105
0.001542
0.000494
0.001104
5.65E-05
2.90E-05
1.28E-08
2.23E-11
2.38E-05
0.028362
0.002086
2.54E-05
0.006484
0.015374

6.195358
5.238698
6.264449
5.424358
4.511753
4.764284
6.987527
6.344242
4.300857
6.226649
4.399182
4.305483
3.50017
5.5557
4.109145
4.254719
4.479786
3.426024
5.792922
8.066081
4.537973
4217912
3.119724
4.436332
3.326037
2.914366
4.629075
2.965457
4.263434
4.142138
4.534694
4.264324
5.235242
5.436753
7.728756
9.484928
5.498376
2.993241
4.032056
5.476539
3.606958
3.262435

Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up

DEAD-box helicase 3 X-linked
KLF transcription factor 5
mastermind like transcriptional coactivator 2
ADP ribosylation factor like GTPase 4C
interferon regulatory factor 1
Pim-1 proto-oncogene, serine/threonine kinase
lymphocyte antigen 9
gap junction protein beta 1
Z-DNA binding protein 1
adenosine monophosphate deaminase 1
SH2 domain containing 1A
shisa family member 2
polo like kinase 3
ADP ribosylation factor like GTPase 5B
WD repeat and SOCS box containing 1
interferon regulatory factor 4
egl-9 family hypoxia inducible factor 3
STEAP2 metalloreductase
VPS37B subunit of ESCRT-I
coiled-coil domain containing 66
cathepsin F
chromosome 16 open reading frame 74
AGBL carboxypeptidase 1
complement C8 beta chain
relaxin family peptide/INSLS5 receptor 4
basic helix-loop-helix family member a15

hemoglobin subunit mu

acidic nuclear phosphoprotein 32 family member D

interleukin 2 receptor subunit gamma

potassium voltage-gated channel subfamily A member 3

bone morphogenetic protein 3
MCL1 apoptosis regulator, BCL2 family member
RUN and FYVE domain containing 3
glutathione S-transferase mu 2
serum response factor
inositol polyphosphate-4-phosphatase type 11 B
semaphorin 3E
microfibril associated protein 2
allograft inflammatory factor 1 like
pyrin and HIN domain family member 1
chymase 1

endothelin 1
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DzIP3 0.509293 0.001063  0.011048  3.396341 Up DAZ interacting zinc finger protein 3
ZSWIM8-AS1 0.507668 5.22E-05  0.001071  4.274812 Up ZSWIMB8 antisense RNA 1
MASP1 0.507665 0.001102 0.01136 3.385065 Up MBL associated serine protease 1
FOSL1 0.5066 0.005231  0.036963  2.870742 Up FOS like 1, AP-1 transcription factor subunit
FOSL2 0.506505 0.001075 0.011148  3.392835 Up FOS like 2, AP-1 transcription factor subunit
FABP4 0.506412 0.003455 0.027154  3.013276 Up fatty acid binding protein 4
SLCO1A2 0.50568  5.82E-05 0.001171  4.244877 Up solute carrier organic anion transporter family member 1A2
TACSTD2 0.505138 0.000355  0.004663  3.730309 Up tumor associated calcium signal transducer 2
RASGRP1 0.505108 5.22E-05  0.001071  4.274748 Up RAS guanyl releasing protein 1
CYP2C19 0.504444  1.07E-05  0.000303 4.6973 Up cytochrome P450 family 2 subfamily C member 19
AMZ2P1 0.503249 1.40E-11 8.40E-09  7.870899 Up AMZ2 pseudogene 1
OMAL1 0.503077 4.55E-09  7.06E-07  6.572745 Up OMAL zinc metallopeptidase
NUGGC 0.503064 7.08E-08  5.86E-06  5.935335 Up nuclear GTPase, germinal center associated
F8 0.501925 0.004507  0.033106  2.922497 Up coagulation factor VIII
CXCR4 0.501307 0.004758  0.034464  2.903719 Up C-X-C motif chemokine receptor 4
GJAL 0.501233 2.91E-05 0.000665  4.433034 Up gap junction protein alpha 1
KDM6A 0.500292  1.80E-07 1.19E-05 5.714302 Up lysine demethylase 6A
SERTM1 0.499947  0.00118 0.011993  3.363606 Up serine rich and transmembrane domain containing 1
BLK 0.49989  3.25E-07 1.88E-05  5.571957 Up BLK proto-oncogene, Src family tyrosine kinase
HCST 0.499789 2.47E-05  0.000586  4.477097 Up hematopoietic cell signal transducer
CTSV 0.499266 2.38E-08  2.49E-06  6.190607 Up cathepsin V
FCRL5 0.499202 6.90E-05 0.001323  4.197942 Up Fc receptor like 5
LDHALG6B 0.498154 0.000112 0.001914  4.063312 Up lactate dehydrogenase A like 6B
FOXC1 0.497444  1.77E-05 0.000454  4.565907 Up forkhead box C1
THEMIS 0.49446  2.86E-07 1.71E-05 5.602794 Up thymocyte selection associated
SOCS2-AS1 0.494062 8.34E-05 0.001532  4.145411 Up SOCS2 antisense RNA 1
WNT10A 0.493613 3.38E-10 9.66E-08  7.161553 Up Whnt family member 10A
TFPI2 0.490909 0.000539  0.006505  3.605226 Up tissue factor pathway inhibitor 2
BIRC7 0.490855 0.005884  0.040377  2.829488 Up baculoviral 1AP repeat containing 7
KLRG1 0.488082 0.001369 0.013491  3.316615 Up killer cell lectin like receptor G1
FKBP11 0.488059 0.002774  0.023074  3.086964 Up FKBP prolyl isomerase 11
ADD3 0.487324  3.46E-06  0.000127  4.987309 Up adducin 3
TIPARP 0.48703  0.001478 0.014279  3.292144 Up TCDD inducible poly(ADP-ribose) polymerase
EPHX1 0.486948 2.40E-06 9.42E-05 5.079769 Up epoxide hydrolase 1
TMEM255A 0.486834 0.000152  0.002428  3.975549 Up transmembrane protein 255A
GBP5 0.486074 0.002456  0.021051  3.127258 Up guanylate binding protein 5
SYTL3 0.484561 9.76E-06  0.000281  4.721424 Up synaptotagmin like 3
CLSTN2 0.483599 0.000191  0.002916  3.910778 Up calsyntenin 2
OR52H1 0.483316 0.003854  0.029463  2.976163 Up olfactory receptor family 52 subfamily H member 1
SELP 0.480406 0.001591  0.015154  3.268572 Up selectin P
CPVL 0.480273 0.002657  0.022312  3.101193 Up carboxypeptidase vitellogenic like

ST6GAL2 0.4799 0.000651 0.007567  3.547845 Up ST6 beta-galactoside alpha-2,6-sialyltransferase 2
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ELL2 0.478761 7.78E-05  0.001459  4.164836 Up elongation factor for RNA polymerase 11 2
ATP1B2 0.476714 0.000777  0.008638  3.493935 Up ATPase Na+/K+ transporting subunit beta 2
Clorf54 0.47664  4.35E-05 0.000925  4.324421 Up chromosome 1 open reading frame 54
DUSP10 0.47622  8.80E-07 4.17E-05  5.328772 Up dual specificity phosphatase 10

LTBP4 0.475721 0.000319 0.004265  3.761987 Up latent transforming growth factor beta binding protein 4
TP53AIP1 0.475367  0.001908 0.01737 3.209929 Up tumor protein p53 regulated apoptosis inducing protein 1
ADCYAP1 0.475285 6.87E-06  0.000214 4.81245 Up adenylate cyclase activating polypeptide 1

NREP 0.474902 0.000184  0.002822  3.921976 Up neuronal regeneration related protein
CELA2B 0.474737  0.00205 0.018325  3.186622 Up chymotrypsin like elastase 2B
ZBTB7C 0.474535 2.60E-05 0.000608  4.462721 Up zinc finger and BTB domain containing 7C

CD200R1 0.473697 0.000473  0.005875  3.644471 Up CD200 receptor 1

DKK2 0.473295 0.002506  0.021376  3.120586 Up dickkopf WNT signaling pathway inhibitor 2
EPHA3 0.472975 1.14E-05 0.000319 4.682103 Up EPH receptor A3
THEM4 0.472792 1.04E-06  4.79E-05  5.288099 Up thioesterase superfamily member 4

MDFI 0.472281 0.005411  0.037848  2.858971 Up MyoD family inhibitor

PLCB4 0.472154 5.77E-06  0.000186  4.857117 Up phospholipase C beta 4
TNFSF18 0.472094 0.001263 0.012663  3.342214 Up TNF superfamily member 18

JSRP1 0.471446  1.20E-06  5.38E-05  5.251726 Up junctional sarcoplasmic reticulum protein 1
ACOX2 0.471438 2.98E-07 1.77E-05  5.592836 Up acyl-CoA oxidase 2
ARID5A 0.47078  0.000123 0.00206 4.03655 Up AT-rich interaction domain 5A

FAM114A2 0.470659 3.86E-06  0.000139  4.959869 Up family with sequence similarity 114 member A2

XBP1 0.469758 2.04E-06  8.33E-05  5.120659 Up X-box binding protein 1

ARRDC3 0.469695 2.50E-05  0.000591  4.473462 Up arrestin domain containing 3

HLA-DOA 0.468923 0.000478  0.005916  3.641407 Up major histocompatibility complex, class 11, DO alpha
ACTN2 0.468173 8.27E-07  3.98E-05 5.3442 Up actinin alpha 2
CD79B 0.468109 0.001436  0.013952  3.30133 Up CD79b molecule

SERPINB2 0.467744 0.0025 0.021345  3.121398 Up serpin family B member 2

FUT8 0.466786 2.13E-10  7.12E-08  7.264909 Up fucosyltransferase 8
ANXAL 0.466709 6.44E-06 0.000203  4.828887 Up annexin Al
SH3BGR 0.466606  3.63E-05 0.0008 4.373804 Up SH3 domain binding glutamate rich protein

SERTAD4-AS1 0.465419 0.000186 0.00285 3.918309 Up SERTADA4 antisense RNA 1
SERPINB9 0.465373  0.000433  0.005497  3.670944 Up serpin family B member 9
CD1E 0.46531  0.000698  0.007985  3.526878 Up CD1e molecule
DLC1 0.464677 0.000114 0.001939  4.058756 Up DLC1 Rho GTPase activating protein
CRLF2 0.464389 6.21E-05 0.001229  4.226918 Up cytokine receptor like factor 2
MAPK6 0.464051 2.30E-09  4.25E-07  6.728147 Up mitogen-activated protein kinase 6
DCN 0.463952 0.000593 0.007032  3.576385 Up decorin
VWA7 0.463142  0.001779 0.01648 3.232648 Up von Willebrand factor A domain containing 7
MYO1E 0.462811 9.96E-09 1.27E-06  6.392589 Up myosin IE
CD48 0.461465 0.001092 0.011288  3.388173 Up CD48 molecule
ITM2C 0.461353 4.79E-05  0.000998  4.297986 Up integral membrane protein 2C

PKIG 0.460708 8.08E-08  6.52E-06  5.904061 Up cAMP-dependent protein kinase inhibitor gamma
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ABCAS8
GPM6A
RGS5
SIRPG
PTPN22
C160rf89
DUSP6
CFAP69
SOX15
CPXM2
BTBD8
CBFA2T2
EP300-AS1
RPS4Y1
S100A12
EIF1IAY
KDM5D
DEFB4A
RNASE2
CD163
DEFA4
S100A8
DDX3Y
CD177
DDIT4
TTTY14
SLCO4Al
DEFA3
TTTY15
CTSE
PNMT
S100A9
IL1IR2
ZFY
P2RY1
FKBP5
HMOX1
AJAP1
MTiM
TMEM100
CLEC4E
F2RL3

0.459985
0.459135
0.459064
0.458221
0.458068
0.457883
0.456793
0.456056
0.455246
0.453855
0.452294
0.450449
0.450248
-3.08759
-2.00187
-1.93957
-1.8236
-1.65778
-1.63505
-1.59472
-1.59099
-1.46675
-1.45122
-1.41209
-1.40544
-1.34832
-1.30934
-1.30057
-1.24537
-1.23174
-1.22119
-1.21901
-1.20623
-1.19866
-1.15927
-1.15619
-1.12543
-1.10523
-1.09973
-1.07404
-1.06442
-1.05428

2.15E-05
0.00192
0.003051
0.001706
1.26E-05
0.000252
0.002608
0.000444
0.000164
0.000372
1.44E-06
8.40E-08
0.000132
6.53E-05
2.79E-07
0.000123
0.000122
3.52E-05
2.15E-09
1.18E-11
1.20E-06
6.83E-06
0.001876
4.97E-09
9.31E-11
0.000106
9.42E-10
0.00312
0.000307
5.95E-10
0.000282
2.42E-09
1.75E-06
0.000571
6.37E-16
0.000175
8.97E-07
3.49E-09
0.007208
4.66E-06
2.47E-07
0.000176

0.000526
0.017436
0.02472
0.015992
0.000347
0.003594
0.022006
0.005601
0.00257
0.004858
6.23E-05
6.67E-06
0.00217
0.001271
1.69E-05
0.002063
0.002054
0.000783
4.10E-07
7.24E-09
5.36E-05
0.000213
0.017158
7.59E-07
3.66E-08
0.001839
2.07E-07
0.025159
0.004141
1.44E-07
0.003896
4.40E-07
7.34E-05
0.006825
1.87E-12
0.002722
4.23E-05
5.65E-07
0.046869
0.000159
1.54E-05
0.002731

4.514214
3.207906
3.055109
3.246183
4.65528
3.830402
3.107463
3.663344
3.955265
3.716469
5.207776
5.894942
4.016923
-4.21312
-5.60827
-4.03597
-4.03819
-4.38162
-6.74399
-7.90883
-5.25291
-4.8139
-3.21547
-6.55223
-7.45013
-4.07836
-6.93065
-3.04757
-3.7734
-7.03426
-3.79829
-6.71691
-5.15811
-3.5879
-10.0793
-3.93587
-5.3241
-6.63339
-2.75738
-4.91199
-5.63753
-3.93412

Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Up
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down

Down

ATP binding cassette subfamily A member 8
glycoprotein M6A
regulator of G protein signaling 5
signal regulatory protein gamma
protein tyrosine phosphatase non-receptor type 22
chromosome 16 open reading frame 89
dual specificity phosphatase 6
cilia and flagella associated protein 69
SRY-box transcription factor 15
carboxypeptidase X, M14 family member 2
BTB domain containing 8
CBFA2/RUNX1 partner transcriptional co-repressor 2
EP300 antisense RNA 1
ribosomal protein S4 Y-linked 1
S100 calcium binding protein A12
eukaryotic translation initiation factor 1A Y-linked
lysine demethylase 5D
defensin beta 4A
ribonuclease A family member 2
CD163 molecule
defensin alpha 4
S100 calcium binding protein A8
DEAD-box helicase 3 Y-linked
CD177 molecule
DNA damage inducible transcript 4

testis-specific transcript, Y-linked 14

solute carrier organic anion transporter family member 4A1

defensin alpha 3
testis-specific transcript, Y-linked 15
cathepsin E
phenylethanolamine N-methyltransferase
$100 calcium binding protein A9
interleukin 1 receptor type 2
zinc finger protein Y-linked
purinergic receptor P2Y1
FKBP prolyl isomerase 5
heme oxygenase 1
adherens junctions associated protein 1
metallothionein 1M
transmembrane protein 100
C-type lectin domain family 4 member E

F2R like thrombin or trypsin receptor 3
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USP32P1 -1.05054 0.002314 0.020104  -3.14685 Down ubiquitin specific peptidase 32 pseudogene 1
ALPP -1.03589 4.81E-08  4.26E-06  -6.02634 Down alkaline phosphatase, placental
GTPBP6 -1.03521  8.21E-07 3.96E-05  -5.34588 Down GTP binding protein 6 (putative)
ITGA10 -1.03102 4.24E-11  1.96E-08  -7.62495 Down integrin subunit alpha 10
PRR15L -1.02838 1.17E-11  7.24E-09 -7.91042 Down proline rich 15 like
ARG1 -1.02049 4.30E-08  3.97E-06 -6.05254 Down arginase 1
BTNL9 -0.99299 8.28E-05  0.001525  -4.14726 Down butyrophilin like 9
HIF3A -0.99119 1.62E-05 0.000426  -4.58807 Down hypoxia inducible factor 3 subunit alpha
HK3 -0.97129  4.97E-12  4.23E-09  -8.10025 Down hexokinase 3
AQP1 -0.97018 6.68E-09  9.47E-07  -6.48459 Down aquaporin 1 (Colton blood group)
AOX1 -0.90612 3.80E-05 0.000829  -4.36123 Down aldehyde oxidase 1
NUDT16 -0.90069 4.91E-10  1.30E-07 -7.07748 Down nudix hydrolase 16
RASD1 -0.89446  1.81E-06  7.54E-05  -5.15086 Down ras related dexamethasone induced 1
SIGLEC14 -0.89287  6.50E-09  9.32E-07  -6.49076 Down sialic acid binding Ig like lectin 14
DPPA2P3 -0.89158 3.95E-08  3.80E-06  -6.07254 Down developmental pluripotency associated 2 pseudogene 3
CcCL23 -0.88888  0.000487  0.00599  -3.63614 Down C-C motif chemokine ligand 23
GPAT2 -0.88555  1.29E-07  9.38E-06  -5.79377 Down glycerol-3-phosphate acyltransferase 2, mitochondrial
KRT4 -0.88088 6.44E-06  0.000203  -4.82893 Down keratin 4
PRTN3 -0.87595 6.78E-05  0.001305  -4.20285 Down proteinase 3
IL18R1 -0.87504 2.43E-06 9.48E-05 -5.07614 Down interleukin 18 receptor 1
TP53I13 -0.87112  1.17E-13  2.06E-10  -8.92591 Down tumor protein p53 inducible protein 3
SLC16A12 -0.86876  6.25E-08  5.28E-06 -5.9648 Down solute carrier family 16 member 12
SERPINF2 -0.85448 155E-06  6.64E-05  -5.18867 Down serpin family F member 2
VCAN -0.85422 1.14E-06  5.14E-05 -5.26565 Down versican
TRIB3 -0.85379  9.64E-09  1.26E-06  -6.40019 Down tribbles pseudokinase 3
IL3RA -0.84117  7.29E-09  1.01E-06  -6.46454 Down interleukin 3 receptor subunit alpha
ELANE -0.83745  4.28E-06 0.00015 -4.9334 Down elastase, neutrophil expressed
FAM118A -0.83681  1.44E-05 0.000386  -4.61998 Down family with sequence similarity 118 member A
G6PD -0.83237  4.96E-05 0.001027  -4.28848 Down glucose-6-phosphate dehydrogenase
FPR1 -0.83172  8.84E-05  0.001597  -4.12899 Down formyl peptide receptor 1
PGC -0.83001 0.006202  0.041952  -2.81092 Down progastricsin
PADI4 -0.81716  2.33E-05  0.000561  -4.49203 Down peptidyl arginine deiminase 4
ADRA1A -0.81579  3.30E-06  0.000123  -4.99911 Down adrenoceptor alpha 1A
MARCO -0.81294  7.55E-06  0.000231 -4.7878 Down macrophage receptor with collagenous structure
SNORAT71E -0.80855 0.000158  0.002498  -3.96527 Down small nucleolar RNA, H/ACA box 71E
SRPX -0.80832 2.51E-05 0.000591  -4.47315 Down sushi repeat containing protein X-linked
GLT1D1 -0.80768  1.45E-07 1.03E-05 -5.76456 Down glycosyltransferase 1 domain containing 1
FCN3 -0.80397  0.002508  0.021386  -3.12033 Down ficolin 3
GALNT18 -0.80366  2.08E-09  4.01E-07  -6.75109 Down polypeptide N-acetylgalactosaminyltransferase 18
SLAMF8 -0.80308 6.27E-06  0.000199  -4.83572 Down SLAM family member 8
ALOX15B -0.80156  1.55E-05 0.00041 -4.60081 Down arachidonate 15-lipoxygenase type B

PSAT1 -0.79516  0.000222  0.003264  -3.86744 Down phosphoserine aminotransferase 1
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LY6G6F
DUOXA1
FGR
LILRB3
GADD45G
STAB1
ARRDC2
IL17RB
CLEC1B
LILRB2
AKR1C3
KLK1
ABCCS8
CSNK2A3
SIGLEC9
VSIG4
F13Al
LAMC3
UBE2C
TMEM204
GGT5
SPIC
ST6GALNAC3
PRKY

GBGT1
PCSK2
TSC22D3
XGY2
ORM1
EIF4EBP1
ADAMTS15
ABCB6
CXCR2P1
SLC35G6
HSD17B14
SCARNA15
NAIP
MS4AGE
PRAM1
ACR
TM4SF4
C190rf38

-0.79282
-0.79259
-0.79197
-0.79176
-0.78668
-0.78143
-0.78072
-0.77952
-0.77865
-0.77761
-0.77363
-0.75978
-0.75627
-0.75478
-0.75145
-0.75106
-0.74944
-0.74617
-0.74523
-0.74311
-0.73618
-0.73366
-0.73161
-0.72912

-0.72671
-0.72541
-0.72171
-0.72072
-0.71324
-0.71314
-0.71288
-0.71179
-0.71137
-0.70786
-0.70624
-0.70495
-0.70494
-0.69857
-0.69528
-0.69347
-0.6929
-0.69165

0.001074
1.99E-05
2.30E-08
8.93E-08
7.13E-10
4.32E-11
4.22E-07
3.71E-07
0.000649
4.26E-06
1.90E-07
3.97E-05
1.08E-05
9.49E-06
2.07E-08
0.000104
0.000615
2.23E-09
0.001267
2.51E-05
4.75E-06
4.86E-07
0.00023
0.000111

1.32E-09
0.000133
0.000225
6.07E-05
0.003402
4.75E-08
7.49E-11
6.53E-14
4.26E-06
1.67E-08
1.27E-07
1.02E-06
5.79E-12
0.003445
1.96E-06
7.38E-07
6.90E-06
8.04E-08

0.011134
0.000494
2.43E-06
7.03E-06
1.66E-07
1.96E-08
2.31E-05
2.06E-05
0.007546
0.00015
1.25E-05
0.000856
0.000306
0.000276
2.25E-06
0.001817
0.007223
4.23E-07
0.012701
0.000591
0.00016
2.56E-05
0.003372
0.001899

2.76E-07
0.002191
0.003301
0.001206
0.026871
4.26E-06
3.04E-08
1.23E-10
0.00015
1.93E-06
9.29E-06
4.73E-05
4.50E-09
0.027107
8.07E-05
3.65E-05
0.000214
6.52E-06

-3.39333
-4.53501
-6.19863
-5.88044
-6.99358
-7.62127
-5.50822
-5.53957
-3.54882
-4.93452
-5.70074
-4.34944
-4.69436
-4.72867
-6.22348
-4.08387
-3.56553
-6.73534
-3.34114
-4.4731
-4.90681
-5.47419
-3.85684
-4.06594

-6.85501
-4.01345
-3.86383

-4.2335
-3.01846
-6.02953
-7.49867
-9.05513
-4.93489
-6.27273
-5.79718
-5.29285
-8.06654
-3.01419
-5.13041
-5.37205
-4.81112
-5.90524

Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down

Down

Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down

Down

lymphocyte antigen 6 family member G6F
dual oxidase maturation factor 1
FGR proto-oncogene, Src family tyrosine kinase
leukocyte immunoglobulin like receptor B3
growth arrest and DNA damage inducible gamma
stabilin 1
arrestin domain containing 2
interleukin 17 receptor B
C-type lectin domain family 1 member B
leukocyte immunoglobulin like receptor B2
aldo-keto reductase family 1 member C3
kallikrein 1
ATP binding cassette subfamily C member 8
casein kinase 2 alpha 3
sialic acid binding Ig like lectin 9
V-set and immunoglobulin domain containing 4
coagulation factor X111 A chain
laminin subunit gamma 3
ubiquitin conjugating enzyme E2 C
transmembrane protein 204
gamma-glutamyltransferase 5
Spi-C transcription factor
ST6 N-acetylgalactosaminide alpha-2,6-sialyltransferase 3

protein kinase Y-linked (pseudogene)
globoside alpha-1,3-N-acetylgalactosaminyltransferase 1 (FORS blooi
group)

proprotein convertase subtilisin/kexin type 2
TSC22 domain family member 3
XG pseudogene, Y-linked 2
orosomucoid 1
eukaryotic translation initiation factor 4E binding protein 1
ADAM metallopeptidase with thrombospondin type 1 motif 15
ATP binding cassette subfamily B member 6 (Langereis blood group)
C-X-C motif chemokine receptor 2 pseudogene 1
solute carrier family 35 member G6
hydroxysteroid 17-beta dehydrogenase 14
small Cajal body-specific RNA 15
NLR family apoptosis inhibitory protein
membrane spanning 4-domains A6E
PML-RARA regulated adaptor molecule 1
acrosin
transmembrane 4 L six family member 4

chromosome 19 open reading frame 38
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SERPINA3 -0.68715 0.001869  0.017118  -3.21658 Down serpin family A member 3
SLCO2A1 -0.68701  0.00163 0.015432  -3.26076 Down solute carrier organic anion transporter family member 2A1
potassium calcium-activated channel subfamily M regulatory beta subu
KCNMB4 -0.6854 8.36E-05  0.001534  -4.14459 Down 4
USP9Y -0.68368  0.00047 0.00584 -3.64648 Down ubiquitin specific peptidase 9 Y-linked
methylenetetrahydrofolate dehydrogenase (NADP+ dependent) 2,
MTHFD2 -0.68258 1.28E-06  5.62E-05  -5.23703 Down methenyltetrahydrofolate cyclohydrolase
LILRAS -0.68167 5.44E-05 0.001105  -4.26343 Down leukocyte immunoglobulin like receptor A5
SLC11A1 -0.68163  1.37E-05  0.000373  -4.63198 Down solute carrier family 11 member 1
GALK1 -0.68135 3.63E-12  3.19E-09 -8.16935 Down galactokinase 1
SHMT2 -0.67852  1.83E-09  3.64E-07  -6.77983 Down serine hydroxymethyltransferase 2
PI14KAP1 -0.67726  2.24E-05  0.000543  -4.50287 Down phosphatidylinositol 4-kinase alpha pseudogene 1
OSGIN1 -0.67044  3.16E-09  5.34E-07  -6.65595 Down oxidative stress induced growth inhibitor 1
DPM3 -0.66492  4.07E-05  0.000873  -4.34272 Down dolichyl-phosphate mannosyltransferase subunit 3, regulatory
RSRP1 -0.6624  1.73E-05  0.000447  -4.57123 Down arginine and serine rich protein 1
LILRA2 -0.65836 ~ 1.94E-05  0.000487  -4.54087 Down leukocyte immunoglobulin like receptor A2
CCDC141 -0.65469  0.000384  0.004978  -3.70714 Down coiled-coil domain containing 141
KLK14 -0.65215  0.000258  0.003656  -3.82395 Down kallikrein related peptidase 14
SLC7A7 -0.6493  9.56E-08  7.44E-06  -5.86437 Down solute carrier family 7 member 7
NPR3 -0.64825  0.000221  0.003252  -3.86929 Down natriuretic peptide receptor 3
RPS6KA2 -0.64801 1.24E-08  1.50E-06  -6.34274 Down ribosomal protein S6 kinase A2
ACTL10 -0.64727 1.18E-08  1.46E-06 -6.3534 Down actin like 10
EFCAB13 -0.64669 0.000674  0.007796  -3.53726 Down EF-hand calcium binding domain 13
C30rf36 -0.64626  0.002812 0.023281  -3.08243 Down chromosome 3 putative open reading frame 36
NLRC4 -0.64616  1.90E-06  7.87E-05  -5.13857 Down NLR family CARD domain containing 4
NKD1 -0.64576  5.57E-06 0.00018 -4.86636 Down NKD inhibitor of WNT signaling pathway 1
PGD -0.64503  1.14E-08  1.41E-06 -6.3623 Down phosphogluconate dehydrogenase
FMO5 -0.64462  0.002562  0.021738  -3.11332 Down flavin containing dimethylaniline monoxygenase 5
DEFAl -0.64441 0.00046 0.00574 -3.65274 Down defensin alpha 1
BPI -0.64416  0.000261  0.003674  -3.82056 Down bactericidal permeability increasing protein
PLA2G4F -0.64389 2.70E-05  0.000627  -4.45278 Down phospholipase A2 group IVF
HHEX -0.64191 5.18E-06  0.000171  -4.88496 Down hematopoietically expressed homeobox
ADGRL2 -0.64112  9.45E-05 0.001686  -4.11046 Down adhesion G protein-coupled receptor L2
CDC25B -0.63836 2.39E-08  2.49E-06 -6.18983 Down cell division cycle 25B
NUDT14 -0.63625 2.29E-08  2.43E-06 -6.20005 Down nudix hydrolase 14
LYL1 -0.63584 2.83E-09 4.95E-07 -6.68071 Down LYL1 basic helix-loop-helix family member
ARGFXP2 -0.63423  4.68E-09  7.22E-07  -6.56609 Down arginine-fifty homeobox pseudogene 2
ITGA2B -0.63421  9.20E-05 0.001651  -4.11802 Down integrin subunit alpha 2b
PGF -0.62638 1.52E-05  0.000403  -4.60636 Down placental growth factor
TYMS -0.62555  0.00272 0.022718 -3.0935 Down thymidylate synthetase
FAH -0.62443  9.68E-11  3.75E-08  -7.44139 Down fumarylacetoacetate hydrolase
FXYD4 -0.62341  3.63E-05 0.0008 -4.37381 Down FXYD domain containing ion transport regulator 4
GP9 -0.62261  0.003514  0.027525  -3.00751 Down glycoprotein IX platelet

MAP3K6 -0.62193  8.48E-06  0.000253 -4.7578 Down mitogen-activated protein kinase kinase kinase 6
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ACOT1
RASL10B
PLA2G1B

IFNGR1

ZNF581

PTP4A3

RPL13P5
SLC27A3

ZWINT
ACVRL1

CORO6

TK1
CACNB1
SLA
RORB
SDCBP2
MS4A14
TCEAL4
LAMB1
CEACAM4
NFE2
MTRNR2L2

ZNF845
SULT1B1

LILRAG

ADAMTS9
AFMID
XKRX
TBXAS1

GPER1

PKDCC

TOP2A

RNASE3
ADAMTS2
FASN
RPL19P12
IGFBP6
BDH1
SPINK1
SPSB2
DYSF
SAMD14

-0.62071
-0.61915
-0.61743
-0.617
-0.61679
-0.61374
-0.61328
-0.61269
-0.60988
-0.60547
-0.60478
-0.60445
-0.60444
-0.60372
-0.60363
-0.60251
-0.60231
-0.60224
-0.60147
-0.5998
-0.59967
-0.59771
-0.59653
-0.59587
-0.59159
-0.59023
-0.5879
-0.58672
-0.58485
-0.58317
-0.58106
-0.57989
-0.57851
-0.57822
-0.57811
-0.57636
-0.57632
-0.57616
-0.57507
-0.57504
-0.57487
-0.57284

0.003332
1.62E-05
0.006765
1.05E-07
2.51E-09
6.52E-07
1.83E-06
5.42E-09
5.34E-05
1.03E-06
0.000634
0.000485
9.16E-08
8.54E-06
1.58E-11
4.82E-08
9.81E-05
1.65E-10
6.22E-06
0.000682
4.14E-05
4.73E-07
1.25E-06
0.000195
0.003654
2.21E-05
5.06E-07
1.04E-06
1.02E-07
3.07E-05
5.12E-06
0.000573
0.000268
2.11E-06
1.60E-05
4.42E-07
0.007592
6.37E-06
0.001278
4.80E-08
4.61E-08
7.53E-06

0.026422
0.000425
0.044785
8.02E-06
4.53E-07
3.26E-05
7.62E-05
8.07E-07
0.001092
4.77E-05
0.007413
0.005976
7.17E-06
0.000254
8.50E-09
4.26E-06
0.001731
5.80E-08
0.000198
0.007846
0.000886
2.52E-05
5.50E-05
0.00296
0.028286
0.000539
2.64E-05
4.80E-05
7.86E-06
0.000696
0.00017
0.006847
0.003746
8.58E-05
0.00042
2.38E-05
0.048865
0.000202
0.012797
4.26E-06
4.23E-06
0.000231

-3.02546
-4.5892
-2.78004
-5.843
-6.70873
-5.40246
-5.14741
-6.53278
-4.26845
-5.29055
-3.55609
-3.63713
-5.8744
-4.75605
-7.84443
-6.026
-4.09999
-7.32229
-4.83792
-3.53397
-4.3379
-5.48049
-5.24325
-3.90497
-2.99425
-4.50631
-5.46447
-5.28702
-5.84862
-4.4184
-4.88788
-3.58676
-3.81316
-5.11187
-4.59273
-5.49739
-2.73875
-4.83157
-3.33841
-6.02664
-6.03634
-4.78868

Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down

Down

acyl-CoA thioesterase 1
RAS like family 10 member B
phospholipase A2 group 1B
interferon gamma receptor 1
zinc finger protein 581
protein tyrosine phosphatase 4A3
ribosomal protein L13 pseudogene 5
solute carrier family 27 member 3
ZW10 interacting kinetochore protein
activin A receptor like type 1
coronin 6
thymidine kinase 1
calcium voltage-gated channel auxiliary subunit beta 1
Src like adaptor
RAR related orphan receptor B
syndecan binding protein 2
membrane spanning 4-domains A14
transcription elongation factor A like 4
laminin subunit beta 1
CEA cell adhesion molecule 4
nuclear factor, erythroid 2
MT-RNR?2 like 2 (pseudogene)
zinc finger protein 845
sulfotransferase family 1B member 1
leukocyte immunoglobulin like receptor A6
ADAM metallopeptidase with thrombospondin type 1 motif 9
arylformamidase
XK related X-linked
thromboxane A synthase 1
G protein-coupled estrogen receptor 1
protein kinase domain containing, cytoplasmic
DNA topoisomerase |1 alpha
ribonuclease A family member 3
ADAM metallopeptidase with thrombospondin type 1 motif 2
fatty acid synthase
ribosomal protein L19 pseudogene 12
insulin like growth factor binding protein 6
3-hydroxybutyrate dehydrogenase 1
serine peptidase inhibitor Kazal type 1
splA/ryanodine receptor domain and SOCS box containing 2
dysferlin

sterile alpha motif domain containing 14
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DPRXP4
MTFP1
SH3PXD2B
RHBDD3
HSPA6
CA4
SNHG7
NUPR1
DGKG
RPS15AP10
S100A4
FADS2
C9orf152
NPR1
CD33
CTSL
NID1
ADGRG3
SLC1A3
APCDD1
RGS18
METTL7B
MGST1
RRM2
PDK4
SULTI1E1
KRT13
TNFRSF6B
SCNN1G
AKR1C1
PHGDH
BIRCS
C1GALTICIL
E2F1
KLF15
ENO1
PTX3
IDH1
TKT
GLUL
GATA2
NUP88

-0.57152
-0.57102
-0.57011
-0.56991
-0.56966
-0.56779
-0.5669
-0.56612
-0.56386
-0.56354
-0.56322
-0.56295
-0.56109
-0.55811
-0.55791
-0.55688
-0.55617
-0.55382
-0.55333
-0.55179
-0.54977
-0.54848
-0.54847
-0.54719
-0.54682
-0.54473
-0.5443
-0.54407
-0.54298
-0.54266
-0.54231
-0.54013
-0.53948
-0.53928
-0.53879
-0.53873
-0.5374
-0.53656
-0.53635
-0.53577
-0.53571
-0.53535

3.79E-08
4.72E-06
6.64E-05
4.76E-09
7.90E-06
0.00354
5.78E-07
8.27E-06
0.00017
1.91E-08
2.89E-07
0.000283
1.98E-05
4.72E-06
3.83E-06
0.000732
7.15E-05
6.04E-05
0.004818
3.59E-05
0.001918
1.20E-05
4.62E-08
0.002338
0.003274
0.000815
0.001598
0.000444
7.46E-06
6.38E-05
0.000282
0.000217
0.000258
2.99E-07
0.00235
1.20E-08
0.007246
8.17E-05
1.29E-07
2.42E-06
0.001666
0.003571

3.67E-06
0.00016
0.001283
7.31E-07
0.000239
0.027664
2.95E-05
0.000248
0.002664
2.12E-06
1.72E-05
0.003905
0.000493
0.00016
0.000138
0.008267
0.001359
0.001203
0.034831
0.000794
0.01743
0.000334
4.23E-06
0.020278
0.026061
0.008964
0.015211
0.005595
0.000229
0.001251
0.003903
0.003197
0.003656
1.78E-05
0.020369
1.47E-06
0.047022
0.001507
9.38E-06
9.47E-05
0.015677
0.027847

-6.0824
-4.90846
-4.20843

-6.5621
-4.77614

-3.005
-5.43206

-4.7645
-3.94365
-6.24241
-5.60033
-3.79716
-4.53611
-4.90871
-4.96178
-3.51214
-4.18808
-4.23474
-2.89938
-4.37655
-3.20819
-4.66854
-6.03594
-3.14358
-3.03143
-3.47916
-3.26725

-3.6638
-4.79118
-4.21954
-3.79759
-3.87469
-3.82348
-5.59186
-3.14178
-6.34967

-2.7555
-4.15107
-5.79408
-5.07746
-3.25385
-3.00206

Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down

Down

divergent-paired related homeobox pseudogene 4
mitochondrial fission process 1
SH3 and PX domains 2B
rhomboid domain containing 3
heat shock protein family A (Hsp70) member 6
carbonic anhydrase 4
small nucleolar RNA host gene 7
nuclear protein 1, transcriptional regulator
diacylglycerol kinase gamma
ribosomal protein S15a pseudogene 10
S100 calcium binding protein A4
fatty acid desaturase 2
chromosome 9 open reading frame 152
natriuretic peptide receptor 1
CD33 molecule
cathepsin L
nidogen 1
adhesion G protein-coupled receptor G3
solute carrier family 1 member 3
APC down-regulated 1
regulator of G protein signaling 18
methyltransferase like 7B
microsomal glutathione S-transferase 1
ribonucleotide reductase regulatory subunit M2
pyruvate dehydrogenase kinase 4
sulfotransferase family 1E member 1
keratin 13
TNF receptor superfamily member 6b
sodium channel epithelial 1 subunit gamma
aldo-keto reductase family 1 member C1
phosphoglycerate dehydrogenase
baculoviral IAP repeat containing 5
C1GALT1 specific chaperone 1 like
E2F transcription factor 1
KLF transcription factor 15
enolase 1
pentraxin 3
isocitrate dehydrogenase (NADP(+)) 1
transketolase
glutamate-ammonia ligase
GATA binding protein 2

nucleoporin 88
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FLT1
OLFM4
IRX1
NES
MILR1
ABCA3
AVIL
SEMASF
ANPEP
EHD2
KNSTRN
FADS1
NAPSA
SDHAF1
DUOX1
IMPDH1
ADRA1B
KANSL1-AS1
TMEM150B
KRT7
GCHFR
ANLN
UAPIL1
STARD3
PRKCE
TOX2
GRINA
CHDH
MGAM
IRAK1
IKBKG
CD99
GSTA4
ABI3
DOK3
AFAP1L1
NCF4
KL
SLC3A2
SLC39A4
ALOXS5AP
RAB15

-0.53494
-0.53471
-0.5342
-0.53314
-0.5326
-0.53223
-0.53166
-0.5311
-0.53099
-0.53093
-0.53091
-0.53045
-0.53044
-0.52958
-0.52885
-0.52773
-0.52667
-0.52646
-0.52637
-0.5257
-0.52462
-0.52457
-0.52385
-0.52277
-0.52274
-0.52117
-0.52052
-0.5159
-0.51582
-0.51543
-0.51513
-0.51457
-0.51384
-0.51275
-0.5118
-0.51089
-0.51066
-0.51011
-0.50958
-0.50924
-0.50879
-0.50684

5.14E-05
0.000422
2.80E-07
0.000341
8.05E-05
3.41E-05
5.31E-08
0.000249
0.000664
3.56E-07
1.69E-07
8.07E-06
2.08E-08
1.42E-08
0.000247
6.12E-09
0.000453
0.003166
0.0005
0.001892
0.000646
0.00109
1.61E-07
2.64E-05
0.000101
8.81E-05
3.18E-09
7.65E-07
0.001313
3.63E-10
4.91E-08
2.84E-07
9.67E-06
8.32E-07
8.44E-06
3.89E-06
3.62E-06
0.001233
5.27E-10
9.73E-09
0.001113
5.06E-10

0.001057
0.005388
1.70E-05
0.004505
0.001492
0.000762
4.58E-06
0.003562
0.007696
2.00E-05
1.14E-05
0.000243
2.25E-06
1.68E-06
0.003553
8.92E-07
0.005677
0.025447
0.006134
0.017248
0.00751
0.011273
1.10E-05
0.000615
0.001769
0.001595
5.34E-07
3.77E-05
0.013053
1.02E-07
4.32E-06
1.71E-05
0.00028
4.00E-05
0.000252
0.000139
0.000131
0.012404
1.32E-07
1.26E-06
0.011437
1.30E-07

-4.27901
-3.67867
-5.60723
-3.74228
-4.15537
-4.39066
-6.00315
-3.83458
-3.54202
-5.54969
-5.72809
-4.77059
-6.22168
-6.31031
-3.83606
-6.50479
-3.65789
-3.04271
-3.62785
-3.21266
-3.55039
-3.3887
-5.74091
-4.4588
-4.09284
-4.13018
-6.65461
-5.36318
-3.32984
-7.14529
-6.02163
-5.60428
-4.72394
-5.34255
-4.75914
-4.95795
-4.97617
-3.34971
-7.06173
-6.39798
-3.38208
-7.07096

Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down

Down

fms related receptor tyrosine kinase 1
olfactomedin 4
iroquois homeobox 1
nestin
mast cell immunoglobulin like receptor 1
ATP binding cassette subfamily A member 3
advillin
semaphorin 3F
alanyl aminopeptidase, membrane
EH domain containing 2
kinetochore localized astrin (SPAG5) binding protein
fatty acid desaturase 1
napsin A aspartic peptidase
succinate dehydrogenase complex assembly factor 1
dual oxidase 1
inosine monophosphate dehydrogenase 1
adrenoceptor alpha 1B
KANSL1 antisense RNA 1
transmembrane protein 150B
keratin 7
GTP cyclohydrolase | feedback regulator
anillin, actin binding protein
UDP-N-acetylglucosamine pyrophosphorylase 1 like 1
StAR related lipid transfer domain containing 3
protein kinase C epsilon

TOX high mobility group box family member 2

glutamate ionotropic receptor NMDA type subunit associated protein

choline dehydrogenase
maltase-glucoamylase

interleukin 1 receptor associated kinase 1

inhibitor of nuclear factor kappa B kinase regulatory subunit gamma

CD99 molecule (Xg blood group)
glutathione S-transferase alpha 4
ABI family member 3
docking protein 3
actin filament associated protein 1 like 1
neutrophil cytosolic factor 4
klotho
solute carrier family 3 member 2
solute carrier family 39 member 4
arachidonate 5-lipoxygenase activating protein

RAB15, member RAS oncogene family
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SDR16C5 -0.50659  1.11E-05  0.000312 -4.6883 Down short chain dehydrogenase/reductase family 16C member 5
IL1I5RA -0.50605 1.10E-06  5.04E-05  -5.27337 Down interleukin 15 receptor subunit alpha
CCNB2 -0.50531  0.003842 0.0294 -2.97722 Down cyclin B2

PI4KAP2 -0.5052 0.00365 0.028274  -2.99469 Down phosphatidylinositol 4-kinase alpha pseudogene 2

SEMAGB -0.50356  0.000998  0.010544  -3.41608 Down semaphorin 6B
EFNB1 -0.50315 0.000291  0.003981  -3.78897 Down ephrin B1
PTHI1R -0.50253  0.000105 0.001832  -4.08015 Down parathyroid hormone 1 receptor

TBC1D24 -0.50232  3.64E-08  3.54E-06 -6.09193 Down TBC1 domain family member 24

TCAP -0.50125 0.000666  0.007711 -3.541 Down titin-cap

RAB39A -0.50102 6.64E-06  0.000209  -4.82113 Down RAB39A, member RAS oncogene family
BCAT2 -0.50088  1.80E-09  3.60E-07  -6.78419 Down branched chain amino acid transaminase 2
ZNF589 -0.50064 5.85E-06  0.000189  -4.85379 Down zinc finger protein 589
NAT8B -0.50052  0.002395 0.020658  -3.13552 Down N-acetyltransferase 8B (putative, gene/pseudogene)
TAS2R3 -0.49971 1.83E-05 0.000466  -4.55656 Down taste 2 receptor member 3
SPIN4 -0.49788 3.10E-06  0.000116 -5.0152 Down spindlin family member 4

RHOBTB2 -0.49717  2.77E-05 0.000641  -4.44608 Down Rho related BTB domain containing 2

CTSA -0.49522  0.000358  0.004695  -3.72776 Down cathepsin A
CSF3R -0.49469 5.20E-06  0.000172  -4.88391 Down colony stimulating factor 3 receptor
TBX3 -0.49419 0.000609 0.007174  -3.56852 Down T-box transcription factor 3
RAC3 -0.49415 1.06E-05 0.000301  -4.69931 Down Rac family small GTPase 3
PCK2 -0.49314 6.62E-10  1.57E-07  -7.01045 Down phosphoenolpyruvate carboxykinase 2, mitochondrial
PLK1 -0.49152  2.59E-05 0.000605  -4.46446 Down polo like kinase 1
MRPS25 -0.48984  2.25E-06  9.00E-05  -5.09606 Down mitochondrial ribosomal protein S25
C5AR2 -0.48759  1.29E-05 0.000354  -4.64837 Down complement C5a receptor 2
GCAT -0.48674 7.86E-07  3.82E-05  -5.35653 Down glycine C-acetyltransferase
RASSF4 -0.4864  1.74E-05 0.000448  -4.57031 Down Ras association domain family member 4
ST20 -0.48377  1.70E-05 0.00044 -4.57645 Down suppressor of tumorigenicity 20
FPR2 -0.48376  0.002826  0.023367  -3.08067 Down formyl peptide receptor 2
HGH1 -0.48351 7.45E-09 1.02E-06  -6.45956 Down HGH1 homolog
1L27 -0.483 8.86E-07  4.18E-05 -5.32727 Down interleukin 27
STC2 -0.48277  0.001919 0.01743 -3.20813 Down stanniocalcin 2
DBNDD1 -0.48277 1.06E-08  1.34E-06  -6.37882 Down dysbindin domain containing 1
CI1R -0.48197  0.001833 0.01686 -3.22297 Down complement C1r
PON2 -0.48106 8.97E-06  0.000265  -4.74334 Down paraoxonase 2
RPL32P3 -0.48036  4.36E-07  2.36E-05  -5.50052 Down ribosomal protein L32 pseudogene 3
THSD1 -0.47989  7.95E-06 0.00024 -4.77462 Down thrombospondin type 1 domain containing 1
RS1 -0.4797 6.04E-05 0.001203  -4.23465 Down retinoschisin 1
PGS1 -0.47859  3.64E-08  3.54E-06  -6.09196 Down phosphatidylglycerophosphate synthase 1
MCF2L -0.47805 0.000642  0.007471  -3.55227 Down MCF.2 cell line derived transforming sequence like
SH3RF2 -0.47659  4.68E-07  2.51E-05  -5.48305 Down SH3 domain containing ring finger 2
FRG1BP -0.47634  6.13E-07  3.11E-05  -5.41741 Down FSHD region gene 1 family member B, pseudogene

PTTG3P -0.47577  0.000457 0.005705  -3.65502 Down pituitary tumor-transforming 3, pseudogene
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RCC1 -0.47437 5.56E-08  4.74E-06 -5.9924 Down regulator of chromosome condensation 1
SLED1 -0.47404  0.002892  0.023751  -3.07297 Down proteoglycan 3, pro eosinophil major basic protein 2 pseudogene
C4BPB -0.47211  0.004239  0.031632  -2.94354 Down complement component 4 binding protein beta
PYCR1 -0.47167  0.006357  0.042749  -2.80216 Down pyrroline-5-carboxylate reductase 1
GAPDH -0.471 7.69E-07  3.77E-05  -5.36191 Down glyceraldehyde-3-phosphate dehydrogenase
B4GALNT3 -0.47029 192E-05 0.000482  -4.54432 Down beta-1,4-N-acetyl-galactosaminyltransferase 3
C1QcC -0.46999  0.000951 0.010148  -3.43115 Down complement C1q C chain
alpha-1,3-mannosyl-glycoprotein 4-beta-N-acetylglucosaminyltransfere
MGAT4B -0.46995 3.61E-18  159E-14  -11.2405 Down B
FZD4 -0.46975 0.001534 0.014711  -3.28041 Down frizzled class receptor 4
FMNL2 -0.46915 1.15E-06  5.16E-05 -5.26342 Down formin like 2
IF16 -0.46879  0.00052 0.006341  -3.61608 Down interferon alpha inducible protein 6
SPOCK2 -0.46794  5.55E-06 0.00018 -4.86698 Down SPARC (osteonectin), cwcv and kazal like domains proteoglycan 2
ITGAM -0.46713 9.08E-06  0.000267  -4.74007 Down integrin subunit alpha M
MON1A -0.46704  1.47E-09  3.01E-07 -6.82941 Down MON1 homolog A, secretory trafficking associated
ALPL -0.46622  3.45E-05  0.000771  -4.38687 Down alkaline phosphatase, biomineralization associated
LILRAL -0.46487 0.000761  0.008504  -3.50004 Down leukocyte immunoglobulin like receptor Al
ME1 -0.46458 2.67E-07  1.64E-05 -5.61859 Down malic enzyme 1
ASL -0.46408 8.75E-09  1.16E-06  -6.42265 Down argininosuccinate lyase
KLRG2 -0.46381  0.000211  0.003141  -3.88227 Down killer cell lectin like receptor G2
NUDT18 -0.46352 4.52E-06  0.000156  -4.91975 Down nudix hydrolase 18
RPL23AP32 -0.46317  0.003575 0.027859  -3.00172 Down ribosomal protein L23a pseudogene 32
FGF22 -0.4629 0.001259  0.012639  -3.34328 Down fibroblast growth factor 22
GPBAR1 -0.46234  0.000108 0.001859  -4.07389 Down G protein-coupled bile acid receptor 1
SAP25 -0.46213 599E-05 0.001196  -4.23686 Down Sin3A associated protein 25
MPO -0.46184  0.000469  0.005827  -3.64737 Down myeloperoxidase
MAOA -0.46098 0.000463  0.005771  -3.65096 Down monoamine oxidase A
ZNF625 -0.45956  4.24E-05  0.000906  -4.33143 Down zinc finger protein 625
CCL26 -0.45786  0.005199 0.03684 -2.8729 Down C-C motif chemokine ligand 26
STARDS8 -0.45645  0.000427 0.00544 -3.67522 Down StAR related lipid transfer domain containing 8
EXOC3L1 -0.456 3.00E-07 1.78E-05  -5.59071 Down exocyst complex component 3 like 1
NOL3 -0.45566  5.51E-06  0.000179  -4.86903 Down nucleolar protein 3
CHAC2 -0.4554  0.000676  0.007807  -3.53655 Down ChaC glutathione specific gamma-glutamylcyclotransferase 2
EGFL6 -0.45532  0.001422  0.013844  -3.30446 Down EGF like domain multiple 6
MIIP -0.45495  3.10E-07 1.82E-05  -5.58279 Down migration and invasion inhibitory protein
HSPA12B -0.45476  0.00076 0.008497  -3.50055 Down heat shock protein family A (Hsp70) member 12B
SCD -0.45473  7.38E-05 0.001394  -4.17942 Down stearoyl-CoA desaturase
GDPD3 -0.45469  0.000295  0.004028 -3.7847 Down glycerophosphodiester phosphodiesterase domain containing 3
IBA57 -0.45383 2.02E-08  2.22E-06  -6.22849 Down iron-sulfur cluster assembly factor IBA57
LPL -0.45311  0.002397  0.020667  -3.13527 Down lipoprotein lipase
FUOM -0.45239  0.001005 0.010595  -3.41404 Down fucose mutarotase
KCNJ11 -0.45203  0.000206  0.003086  -3.88947 Down potassium inwardly rectifying channel subfamily J member 11

TMEM255B -0.45171  0.002892  0.023751  -3.07302 Down transmembrane protein 255B
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ESAM
LRRC25
MCCC1
SH3D21
CCT6P3

ITGAX

TSPAN14
BCAR3

MPST
CYP2A6
TDRD9

SPATA20
BRINP1

PLIN2

ULBP3

FGD2
PSMC5

SNORA30
DAAM2
ADGRE1
COL4A2
RMST
TCEALS
ACSM3
COL4Al
EMC9
UNC13D
OPLAH
PCYT2
EHD3
CNIH4
SIGLEC5
LAMC1
S100A14
STOML1

DOK2
SMCO3

S1PR1

ARPC5L

PDSS1
PAPSS2

GKN2

-0.45134
-0.45106
-0.45046
-0.44956
-0.44954
-0.44951
-0.44917
-0.4489
-0.4487
-0.44716
-0.44711
-0.44688
-0.4461
-0.44609
-0.44553
-0.44512
-0.44431
-0.44407
-0.44373
-0.44311
-0.44229
-0.44191
-0.44137
-0.44061
-0.44023
-0.43967
-0.43898
-0.43803
-0.43693
-0.43653
-0.43632
-0.43553
-0.43551
-0.43536
-0.43509
-0.43498
-0.43485
-0.43457
-0.43413
-0.43395
-0.43379
-0.43359

4.44E-05
0.001052
0.000197
0.000356
0.001599
0.001318
2.58E-09
1.74E-06
1.19E-06
0.000155
1.95E-05
3.95E-06
0.000172
0.000233
2.13E-05
5.51E-06
2.99E-08
0.000105
2.34E-06
0.003926
0.000432
0.004452
6.81E-07
0.000846
0.001036
4.51E-06
2.48E-05
2.69E-12
1.13E-06
0.000167
7.51E-12
0.000114
7.25E-06
0.000261
9.13E-06
0.000277
0.003318
0.003017
2.24E-06
7.87E-06
0.000146
0.005011

0.000939
0.010962
0.002989
0.00468
0.015211
0.013082
4.57E-07
7.31E-05
5.34E-05
0.002452
0.000488
0.000141
0.002678
0.003401
0.000524
0.000179
3.05E-06
0.001832
9.26E-05
0.029849
0.005484
0.03279
3.39E-05
0.009231
0.010827
0.000156
0.000588
2.64E-09
5.12E-05
0.002615
5.21E-09
0.001944
0.000224
0.003674
0.000268
0.003845
0.026339
0.024503
8.97E-05
0.000238
0.002344
0.035844

-4.31891
-3.39982
-3.90185
-3.72897
-3.26706
-3.32867
-6.70225
-5.15974
-5.25432
-3.97159
-4.5398
-4.95392
-3.94122
-3.85369
-4.51593
-4.86907
-6.13739
-4.07974
-5.08631
-2.9698
-3.67208
-2.92667
-5.39186
-3.46767
-3.40458
-4.92021
-4.47581
-8.23544
-5.26719
-3.94956
-8.00894
-4.0579
-4.79841
-3.82049
-4.73874
-3.80353
-3.02694
-3.05889
-5.09713
-4.77713
-3.98781
-2.88573

Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down
Down

Down

endothelial cell adhesion molecule
leucine rich repeat containing 25
methylcrotonyl-CoA carboxylase subunit 1
SH3 domain containing 21
chaperonin containing TCP1 subunit 6 pseudogene 3
integrin subunit alpha X
tetraspanin 14
BCAR3 adaptor protein, NSP family member
mercaptopyruvate sulfurtransferase
cytochrome P450 family 2 subfamily A member 6
tudor domain containing 9
spermatogenesis associated 20
BMP/retinoic acid inducible neural specific 1
perilipin 2
UL16 binding protein 3
FYVE, RhoGEF and PH domain containing 2
proteasome 26S subunit, ATPase 5
small nucleolar RNA, H/ACA box 30
dishevelled associated activator of morphogenesis 2
adhesion G protein-coupled receptor E1
collagen type 1V alpha 2 chain
rhabdomyosarcoma 2 associated transcript
transcription elongation factor A like 3
acyl-CoA synthetase medium chain family member 3
collagen type 1V alpha 1 chain
ER membrane protein complex subunit 9
unc-13 homolog D
5-oxoprolinase, ATP-hydrolysing
phosphate cytidylyltransferase 2, ethanolamine
EH domain containing 3
cornichon family AMPA receptor auxiliary protein 4
sialic acid binding Ig like lectin 5
laminin subunit gamma 1
S100 calcium binding protein Al4
stomatin like 1
docking protein 2
single-pass membrane protein with coiled-coil domains 3
sphingosine-1-phosphate receptor 1
actin related protein 2/3 complex subunit 5 like
decaprenyl diphosphate synthase subunit 1
3'-phosphoadenosine 5'-phosphosulfate synthase 2

gastrokine 2
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HPS1 -0.43359  6.82E-07  3.39E-05 -5.3913 Down HPS1 biogenesis of lysosomal organelles complex 3 subunit 1
SNHG12 -0.43357  0.000105 0.001831  -4.08095 Down small nucleolar RNA host gene 12
PARP9 -0.43357 4.10E-06  0.000145  -4.94443 Down poly(ADP-ribose) polymerase family member 9
FDPS -0.43236  2.36E-06  9.33E-05  -5.08384 Down farnesyl diphosphate synthase
SRXN1 -0.43208  3.03E-05 0.00069 -4.42215 Down sulfiredoxin 1
NPM3 -0.43178  3.79E-05  0.000829  -4.36158 Down nucleophosmin/nucleoplasmin 3
AlF1 -0.4313 0.00039 0.005047 -3.7025 Down allograft inflammatory factor 1
FAM86DP -0.43005 1.12E-06 5.10E-05  -5.26884 Down family with sequence similarity 86 member D, pseudogene
MKNK2 -0.42948 6.03E-06  0.000193  -4.84574 Down MAPK interacting serine/threonine kinase 2
MPP3 -0.42902  0.000107  0.001848 -4.0763 Down MAGUK p55 scaffold protein 3
GRB10 -0.42892 1.86E-07 1.23E-05  -5.70551 Down growth factor receptor bound protein 10
RBM12B-AS1 -0.42841  0.000178  0.002756  -3.93087 Down RBM12B antisense RNA 1
CALHM2 -0.42822  1.79E-05  0.000457  -4.56316 Down calcium homeostasis modulator family member 2
TCIRG1 -0.42795  6.74E-06 0.00021 -4.81723 Down T cell immune regulator 1, ATPase H+ transporting VO subunit a3
HTATIP2 -0.42773  8.44E-06  0.000252  -4.75907 Down HIV-1 Tat interactive protein 2
TNS2 -0.42648  7.34E-05  0.001389  -4.18081 Down tensin 2
DGKD -0.42647  7.21E-09  1.01E-06 -6.46713 Down diacylglycerol kinase delta
AACS -0.42604 5.13E-12  4.23E-09  -8.09319 Down acetoacetyl-CoA synthetase
GALNT15 -0.42599  0.003973  0.030088 -2.9658 Down polypeptide N-acetylgalactosaminyltransferase 15
NOVA2 -0.42572  0.00321 0.025681 -3.0381 Down NOVA alternative splicing regulator 2
NADH:ubiquinone oxidoreductase complex assembly factor 4
NDUFAF4P1 -0.42534  8.77E-05 0.00159 -4.13128 Down pseudogene 1
MAPK12 -0.425 0.000245 0.003532  -3.83846 Down mitogen-activated protein kinase 12
BOP1 -0.42447  3.89E-07  2.14E-05  -5.52834 Down BOP1 ribosomal biogenesis factor
CTSD -0.42349  0.002445  0.020992  -3.12872 Down cathepsin D
ABCC3 -0.42337 8.14E-08  6.53E-06  -5.90227 Down ATP binding cassette subfamily C member 3
FRAT2 -0.42323  3.30E-07 1.90E-05 -5.56764 Down FRAT regulator of WNT signaling pathway 2
FADS3 -0.42294  0.000192  0.002922  -3.90989 Down fatty acid desaturase 3
MSRB1 -0.42235 3.66E-07  2.04E-05  -5.54311 Down methionine sulfoxide reductase B1
GFOD1 -0.4213  0.001758 0.016336  -3.23644 Down glucose-fructose oxidoreductase domain containing 1
TLR8 -0.42129  0.001155 0.011776  -3.37035 Down toll like receptor 8
MUC1 -0.42091  4.50E-06  0.000156  -4.92058 Down mucin 1, cell surface associated
ZDHHC9 -0.42081  0.000177 0.00274 -3.93274 Down zinc finger DHHC-type palmitoyltransferase 9
CEP55 -0.42079  0.001159  0.011811  -3.36927 Down centrosomal protein 55
RPS6KA1 -0.41988 3.09E-12  2.91E-09  -8.20534 Down ribosomal protein S6 kinase Al
TPI1 -0.41945 5.42E-06  0.000178  -4.87302 Down triosephosphate isomerase 1
NCF2 -0.41895 0.000988 0.010466  -3.41929 Down neutrophil cytosolic factor 2
EXOC3-AS1 -0.41859  0.000135  0.002201 -4.011 Down EXOC3 antisense RNA 1
PKN3 -0.41784  6.56E-05  0.001272  -4.21197 Down protein kinase N3
DSEL -0.4173  9.35E-08  7.30E-06 -5.8696 Down dermatan sulfate epimerase like
RPS6KA4 -0.41721  6.41E-07  3.21E-05  -5.40642 Down ribosomal protein S6 kinase A4
FAR2 -0.41721  4.12E-06  0.000145  -4.94307 Down fatty acyl-CoA reductase 2

ZNF366 -0.41688  0.000357  0.004684  -3.72856 Down zinc finger protein 366
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USB1 -0.41672  8.89E-09  1.17E-06  -6.41896 Down U6 snRNA biogenesis phosphodiesterase 1
FOXF1 -0.41643  0.003441  0.027081  -3.01466 Down forkhead box F1
TTTY10 -0.41631  0.001105 0.011378  -3.38432 Down testis-specific transcript, Y-linked 10
RPH3AL -0.41537 1.14E-06  5.14E-05  -5.26569 Down rabphilin 3A like (without C2 domains)
NNAT -0.41505 2.89E-06  0.000109  -5.03272 Down neuronatin
CEMP1 -0.4146 1.28E-05 0.000351  -4.65061 Down cementum protein 1
RPS19BP1 -0.41395  7.46E-09  1.02E-06  -6.45911 Down ribosomal protein S19 binding protein 1
SURF6 -0.4138  7.30E-09 1.01E-06  -6.46433 Down surfeit 6
FN1 -0.41373  0.006721  0.044605  -2.78241 Down fibronectin 1
MEGF9 -0.41343  2.34E-06  9.26E-05  -5.08651 Down multiple EGF like domains 9
PIDD1 -0.41332  3.66E-05  0.000804  -4.37108 Down p53-induced death domain protein 1
BAX -0.41299 1.67E-07 1.13E-05 -5.73105 Down BCL2 associated X, apoptosis regulator
DOK1 -0.41281  1.66E-07 1.13E-05 -5.73245 Down docking protein 1
PICK1 -0.41263  6.22E-06  0.000198 -4.8378 Down protein interacting with PRKCA 1
SMCO4 -0.41262 1.08E-06 4.97E-05  -5.27819 Down single-pass membrane protein with coiled-coil domains 4
NADK -0.41118 0.000244  0.003516  -3.84034 Down NAD kinase
SNORA71C -0.41091 0.00141 0.013768  -3.30722 Down small nucleolar RNA, H/ACA box 71C
TBXA2R -0.41087  0.000159 0.00251 -3.96316 Down thromboxane A2 receptor
TALDO1 -0.41074 1.36E-07  9.73E-06 -5.78101 Down transaldolase 1
FzZD10 -0.41015 7.85E-08  6.39E-06  -5.91093 Down frizzled class receptor 10
CTNS -0.40983 9.82E-11  3.76E-08  -7.43811 Down cystinosin, lysosomal cystine transporter
Clorfl22 -0.40973 4.56E-06  0.000157  -4.91725 Down chromosome 1 open reading frame 122
FLT4 -0.40968  0.002198 0.01924 -3.16385 Down fms related receptor tyrosine kinase 4
AGPAT2 -0.40956  2.65E-06  0.000102  -5.05483 Down 1-acylglycerol-3-phosphate O-acyltransferase 2
TMEM150A -0.40939 4.28E-08  3.96E-06  -6.05392 Down transmembrane protein 150A
ARHGAP11A -0.40893 0.000201  0.003025  -3.89671 Down Rho GTPase activating protein 11A
ECHDC3 -0.40875  0.000252 0.00359 -3.83097 Down enoyl-CoA hydratase domain containing 3
SPESP1 -0.4084  0.000677 0.007812  -3.53622 Down sperm equatorial segment protein 1
FHL3 -0.40745 0.000129  0.002142 -4.0222 Down four and a half LIM domains 3

Table 2 The enriched GO terms of the up and down regulated differentially expressed genes

GOID CATEGO GO Name adjusted_p negative logl0_of adju Gene Gene
RY _value sted_p_value Count

Up regulated genes

G0:0051716 BP cellular 1.13E-33 32.94724077 279 HBB,FOSB,EGR1,ATF3,PTGS2,NR
response 4A1,EGR3,FOS,KLRK1,IL6,CSF3,C

to XCL8,CXCL2,CXCL3,CD79A,SEL

stimulus E,EGR2,MZB1,CD69,ZFP36,CXCL

1,S0CS2,NR4A3,JUNB,TRIB1,SOC
S3,CCL3,CCL5,HMGCS2,VCAML,
NFKBIZ,CCL2,BTG2,IER3,CXCL1
3,DAPL1,NR4A2,UBD,GPR15,GPR
183,ITGBL1,CCLAL2,CD24,CXCL5
,RRAD,DUSP5,CXCL12,KLF10,EY


https://doi.org/10.1101/2024.02.10.579759

bioRxiv preprint doi: https://doi.org/10.1101/2024.02.10.579759; this version posted February 14, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

A4,HBEGF,FGG,RND1,DUSP2,FRZ
B,DUSP1,CCL19,GADDA45B,KLKS5,
JUND, TAS2R43,APLNR,GEM,CD3
E,RGS1,PIGA,CD3D,INHBA,CXCL
6,DYRK3,IL1B,AREG,PIM2,SERPI
NE1,FCER1A,ZC3H12A,0SM,CHR
NA1,CCL11,CD83,SMOC2,TNFRSF
17,CD3G,MFAP4,APLN,MLF1,PPP
1R15A,HCAR2,RARRES2,STAP1,C
H25H,CD27,RHOH,CD5,TP63,MYC
,P2RY10,AADAC,LAX1,LMNA,CD
8A WIF1,KLF4,MYADM,IL1IRN,GP
R174,KLRB1,MS4A2,CD8B,IFNG,
CD2,MS4A1,FHL2,CX3CL1,GZMA
,BMP2,EPHA2, ANO1,LIF,ROBO2,T
RIL,LDLR,RGS13,RASGEF1B,TNF
RSF13B,CDKN1A,RGS16,PPP1R10,
KLRC1,CCR7,SIT1, TNFAIP3,GBP1
,ZNF683,SKAP1,BMP5,HPGDS,BM
P4, TAGAP,HBD,CTNNAL1,CCDC3
,HTRA3,ITK,ICAM1,SNCA MSC,C
LDN1,GAS2,SNAI1,CD34,HOMER
1,DUSP26,1L33,SULF1,LTBP2,ASP
N,HAS2, TANK,NOTUM,PELI1,CA
MK4,EYA2 THBS1,FASLG,CPE,CS
RNP1,1L20RA,PDE4B, TUBALA, TR
AT1,FCRLACRIP1,KDM6B,CYGB
,FGF7,ITGB7,RND3,DERL3,TNF,C
ASQ2,GDF15,CCL22,CD53,LBH,A
RHGAP15,LTC4S,CCR4,CD40LG,N
FKB2,TESPA1,TRIM52,CD74,CD6,
ALDH1A1L,IL2,LTB, TAF7,PPP1R15
B,CXCR6,HTR2B,0R56B1,DDX3X,
KLF5,MAML2,IRF1,PIM1,ZBP1,SH
2D1A,SHISA2,PLK3,WSB1,IRF4,E
GLN3,RXFP4,BHLHA15HBM,IL2
RG,BMP3,MCL1,GSTM2,SRF,INPP
4B,SEMASE,PYHIN1,CMA1,EDN1,
FOSL1,FABP4,SLCO1A2,RASGRP
1,CYP2C19,0MALNUGGC,CXCR4
,GJA1,KDM6A,BLK,CTSV,FCRLS5,
FOXC1,THEMIS,WNT10A,TFPI2,B
IRC7,KLRG1, TIPARP,EPHX1,GBP
5,0R52H1,SELP,DUSP10,LTBP4,A
DCYAP1,NREP,CD200R1,DKK2,E
PHA3, THEM4,MDFI,PLCB4,TNFS
F18,ARID5A,XBP1,ARRDC3,ACT
N2,CD79B,FUT8, ANXA1,SERPINB
9,DLC1,MAPK6,DCN,MYOI1E,ITM
2C,RGS5,SIRPG,PTPN22,DUSP6,C
BFA2T2

G0:0023052 BP signaling 5.72E-32 31.24239333 253 EGR1,ATF3,PTGS2,NR4A1,EGR3,F
OS,KLRK1,IL6,CSF3,CXCL8,CXC
L2,CXCL3,CD79A,SELE,EGR2,MZ
B1,ZFP36,CXCL1,SOCS2,NR4A3, T
RIB1,SOCS3,CCL3,CCL5,VCAM],
NFKBIZ,CCL2,IER3,CXCL13,DAP
L1,NR4A2,UBD,GPR15,GPR183,IT
GBL1,CCL4L2,CD24,CXCL5,RRA
D,DUSP5,CXCL12,KLF10,EYA4,H
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BEGF,FGG,RND1,DUSP2,FRZB,D
USP1,CCL19,GADDA45B,KLK5,TAS
2R43,APLNR,GEM,CD3E,RGS1,CD
3D,INHBA,CXCL6,DYRKS,IL1B,A
REG,PIM2,SERPINEL,FCER1A,ZC
3H12A,0SM,CHRNA1,CCL11,CD8
3,SMOC2,TNFRSF17,CD3G,APLN,
MLF1,PPP1R15A,HCAR2,RARRES
2,STAP1,CD27,RHOH,CD5,TP63,M

YC,P2RY10,SLC18A2,LAX1,LMN
A,CD8A WIF1,KLF4,MYADM,IL1
RN,GPR174,KLRB1,MS4A2,CD8B,

IFNG,CD2,MS4A1,FHL2,CX3CL1,
GZMA,BMP2,EPHA2,ANO1,LIF,R
OBO2,TRIL,LDLR,CALB2,RGS13,
RASGEF1B, TNFRSF13B,CDKN1A,
RGS16,PPP1R10,KLRC1,CCR7,SIT
1, TNFAIP3,MAOB,GBP1,ZNF683,S

KAP1,BMP5,HPGDS,BMP4, TAGA

P,CTNNAL1,CCDC3,HTRA3,ITK,I
CAM1,SNCA,GAS2,SNAIL,CD34,H
OMER1,DUSP26,IL33,SULF1,LTBP

2,ASPN,TANK,NOTUM,PELI1,CA

MK4,EYA2 THBS1,FASLG,CPE,CS
RNP1,IL20RA,PDE4B,TUBALA TR
AT1,FCRLACRIPL,FGF7,ITGB7,R
ND3,DERL3,TNF,CASQ2,GDF15,C
CL22,CD53,LBH,ARHGAP15,CCR4
,CD40LG,NFKB2,TESPA1, TFAP2C
,TRIM52,CD74,CD6,IL2,LTB, TAF7,
PPP1R15B,CXCR6,HTR2B,0R56B1
,DDX3X,KLF5,MAMLZ2,IRF1,PIM1,
GJB1,ZBP1,SH2D1A ,SHISA2,PLK3

\WSB1,IRF4,RXFP4,BHLHA15,1L2
RG,BMP3,MCL1,GSTM2,SRF,INPP
4B,SEMASE,PYHIN1,EDN1,RASG

RP1,CXCR4,GJA1,KDM6A,BLK,C
TSV,FCRL5,FOXC1, THEMISWNT
10A,BIRC7,KLRG1,TIPARP,GBP5,

CLSTN2,0R52H1,SELP,DUSP10,L
TBP4,ADCYAP1,NREP,CD200R1,D
KK2,EPHA3, THEM4,MDFI,PLCB4,
TNFSF18,XBP1,ARRDC3,ACTN2,C
D79B,FUT8,ANXA1,DLC1,MAPK6
,DCN,MYOI1E,ITM2C,RGS5,SIRPG

,PTPN22,DUSP6,CBFA2T2

G0:0005576 cC extracellu 7.02E-20 19.15356518 173 HBB,IGLL5,CHIT1,IL6,CSF3,CXC
lar region L8,CXCL2,JCHAIN,CXCL3,SELE,
DNASE1L3,MZB1,CXCL1,CCL3,C

CL5,VCAM1,CCL2,BTG2,CXCL13,

SERPIND1,CPA3,ITGBL1,CCLAL2,

CXCL5,CXCL12,HBEGF,FGG,GZ

MK,FRZB,CCL19,ICAM4,KLK5,CE

ACAMS5, TFF3,INHBA,CXCL6,PAM

R1,IL1B,AZGP1,AREG,FCMR,SER

PINE1,0SM,CCL11,SMOC2,LUM,

MFAP4,APLN,RARRES2,CD27,RA

RRES1,VMO1,MUC13,STEAP4,CD

8A,ECM2,MMP19,C1QTNF7,WIF1,

PLA2G2D,IL1RN,CD8B,IFNG,CD2,
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MS4A1,DPT,CX3CL1,GZMA,BMP2
LANO1,LIF,ROBO2,TRIL,LDLR,VP
REB3,ANOS1,SPINK2,SIT1,CFD, T
NFAIP3,GBP1,THBD,BMP5,BMP4,
HBD,COL10A1,MYH10,CCDC3,HT
RA3,ICAM1,SNCA,ATP6V1B1,FD
CSP,CD34,CORIN,DUSP26,1L33,0
LR1,TSPAN8,SULF1,LTBP2,FOLH
1,ASPN,HAS2,MOXD1,NOTUM,C
AMK4,MMP10,THBS1,FASLG,CPE
,TUBA1A,FGF7,ITGB7,TNF,GDF15
,CCL22,CD53,GZMM,CD40LG,CD
74,CD6,ALDH1AL,IL2,LTB,ICOS,C
D1C,FBLN2,ENPP2,DDX3X,VPS37
B,CTSF,C8B,BMP3,GSTM2,SEMA
3E,MFAP2,AIF1L,CMAL,EDN1,MA
SP1,FABP4, TACSTD2,F8,CXCR4,C
TSV,WNT10A TFPI2,SELP,CPVL,C
10RF54,LTBP4,ADCYAP1,CELA2
B,CD200R1,DKK2,EPHA3, TNFSF1
8,ACTN2,CD79B,SERPINB2,FUTS,
ANXA1,SERPINBY,CD1E,DCN,VW
A7,MYO1E,CD48,ITM2C,GPM6A,
C160RF89,CPXM2

G0:0071944 cC cell 8.85E-11 10.05303562 195 IGLL5,PTGS2 KLRK1,IL6,KRT17,
periphery CD79A,SELE,CD69,SOCS3,VCAM
1,GPR15,CPA3,GPR183,ITGBL1,C
D24,SLAMF7,RRAD,CXCL12,HBE
GF,FGG,RND1,ICAM4,TAS2R43,A
PLNR,GEM,CEACAM5,CD3E,RGS
1,CD3D,AZGP1,FCMR,SERPINEL,
FCER1A,CHRNA1,CD83,CD207,S
MOC2,LUM, TNFRSF17,CD3G,MF
AP4,HCAR2,RARRES2,CD27,RHO
H,CD5,MUC13,P2RY10,SLC18A2,S
TEAP4,LAX1,CD8A ECM2,MMP19
,MYADM,IL1RN,GPR174,KLRB1,
MS4A2,CD8B,CD2,MS4A1,SYTL2,
DPT,REM1,CD96,CX3CL1,GZMA,
BMP2,EPHA2,ANO1,ROBO2,TRIL,
LDLR,RGS13,CLDN34,RASGEF1B,
TNFRSF13B,RGS16,HLA-
DOB,ANOS1,KLRC1,CCR7,SIT1,G
BP1,SGCG,THBD,SKAP1,KLHLA41,
RAB37,DNAJB4,CTNNALL,COL10
Al1,MYH10,ITK,ICAM1,SNCA,CLD
N1,ATP6V1B1,GYPB,VMP1,CD34,
CORIN,HOMER1,0LR1,SULF1,LT
BP2,FOLH1,ASPN,HAS2, MMP10,T
HBS1,FASLG,CPE,IL20RA,PDE4B,
TUBA1A,TRAT1,EMPL,ITGB7,RN
D3, TNF,GDF15,CD53,CCR4,CD40L
G,CD74,CD6,LTB,ICOS,CD1C,CXC
R6,FBLN2,HTR2B,0R56B1,ENPP2,
PTP4A1,DDX3X,ARL4C,PIM1,LY9
,GJB1,STEAP2,VPS37B,CTSF,C8B,
RXFP4,IL2RG,KCNA3,MFAP2,AIF
1L,CMAL,FOSL1,SLCO1A2, TACST
D2,RASGRP1,CYP2C19,F8,CXCR4,
GJA1,BLK,HCST,FCRL5,TFPI2,KL
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RG1,ADD3,SYTL3,CLSTN2,0R52
H1,SELP,ATP1B2,LTBP4,CD200R1
,EPHA3, THEM4,TNFSF18, ARRDC
3,HLA-
DOA,ACTN2,CD79B,SERPINB2,A
NXA1,SERPINB9Y,CD1E,DLC1,DC
N,MYO1E,CD48,ITM2C,ABCA8,G
PM6A,RGS5,SIRPG,PTPN22,BTBD

8
G0:0005102 MF signaling 2.28E-13 12.64198074 84 KLRK1,IL6,CSF3,CXCL8,CXCL2,J
receptor CHAIN,CXCL3,CXCL1,S0CS2,CC
binding L3,CCL5,VCAML,CCL2,CXCL13,1

TGBL1,CCL4L2,CXCL5,CXCL12,H
BEGF,FGG,RND1,CCL19,ICAM4,C
D3E,INHBA,CXCL6,IL1B,AREG,S
ERPINE1,0SM,CCL11,CD3G,APL
N,RARRES2,STAP1,CD8A,ECM2,
WIF1,IL1RN,CD8B,IFNG,CD2,MS4
Al1,SYTL2,CX3CL1,BMP2,ANO1,L
IF,BMP5,BMP4,ICAM1,HOMERL, |
L33, TSPAN8,THBS1,FASLG,CPE, T
RATL,FGF7,ITGB7, TNF,GDF15,CC
L22,CD40LG, TESPAL,CD74,1L2,LT
B,BMP3,GSTM2,SEMAS3E,EDN1,F
ABP4,BLK,HCST,WNT10A,SYTL3,
LTBP4,ADCYAP1,DKK2, TNFSF18,

ARRDC3,ACTN2,ANXA1
G0:0098772 MF molecular 8.04E-10 9.09467728 95 IL6,CSF3,CXCL8,CXCL2,CXCL3,C
function XCL1,SOCS2,TRIB1,SOCS3,CCL3,
regulator CCL5,CCL2,CXCL13,SERPIND1,R
activity ERGL,CCL4L2,CD24,CXCL5,RRA

D,CXCL12,HBEGF,CCL19,GEM,R

GS1,INHBA,CXCL6,IL1B,AREG,S

ERPINE1,0SM,CCL11,APLN,PPP1
R15A,STAP1,CD27,RHOH,RARRE
S1,MYC,IL1RN,IFNG,REM1,CX3C
L1,BMP2,EPHA2,LIF,RASGEF1B,C
CNL1,CDKN1ARGS16,PPP1R10,A
NOS1,SPINK2,GBP1,BMP5,BMP4,

TAGAP,DNAJB4,SNCA,IL33, TAN

K, THBS1,FASLG,FGF7, TNF,GDF1
5,CCL22, ARHGAP15,LTC4S,CD40
LG,ALDH1AL,1L2,LTB,PPP1R15B,
HTR2B,DDX3X,BMP3,SEMASE E

DN1,RASGRP1,CTSV,WNT10A,TF
P12,BIRC7,GBP5,ATP1B2,ADCYA
P1,DKK2,MDFI, TNFSF18,SERPIN
B2,ANXAL,SERPINB9,DLC1,PKIG,

RGS5
Down regulated genes
G0:0050896 BP response to 1.68E-14 13.77481139 266 S100A12,KDM5D,RNASE2,CD163,
stimulus DEFA4,S100A8,CD177,DDIT4,DEF

A3, TTTY15,S100A9,IL1R2,P2RY1,
FKBP5,HMOX1,AJAP1,MTIM,TM
EM100,CLEC4E,F2RL3,ITGA10,AR
G1,BTNLY,HIF3A,AQP1,AOX1,RA
SD1,CCL23,PRTN3,IL18R1,SERPI
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NF2,TRIB3,ELANE,G6PD,FPR1,PG
C,PADI4,ADRALIA,MARCO,SRPX,
FCN3,SLAMF8,ALOX15B,DUOXA
1,FGR,LILRB3,GADD45G,STABL,I
L17RB,CLECI1B,LILRB2,AKR1CS3,
ABCCB8,SIGLECY,VSIG4,F13A1, T
MEM204,GGT5,TSC22D3,0RM1,EI
FAEBP1,ABCB6,NAIP,MS4AGE,PR
AM1,ACR,SERPINA3,KCNMB4,LI
LRA5,SLC11A1,SHMT2,0SGIN1,L
ILRA2,KLK14,NPR3,RPS6KA2,NL
RC4,NKD1,FMO5,BPI,PLA2G4F,H
HEX,ADGRL2,ITGA2B,PGF,TYMS
,GP9,MAP3K6,PLA2G1B,IFNGR1,P
TP4A3,ZWINT,ACVRL1,CACNBI,
SLA,RORB,SDCBP2,MS4A14,LAM
B1,CEACAM4,NFE2,SULT1B1,LIL
RAG6,ADAMTS9,TBXAS1,GPER1, T
OP2A RNASE3,FASN,IGFBP6,SPI
NK1,SPSB2,DYSF,SAMD14,MTFP
1,RHBDD3,HSPAG6,NUPR1,DGKG,
S100A4,NPR1,CD33,CTSL,NID1,A
DGRG3,SLC1A3,APCDD1,RGS18,
MGST1,PDK4,KRT13,SCNN1G,AK
R1C1,BIRC5,E2F1,KLF15ENO1,PT
X3,IDH1,GLUL,GATA2,FLT1,0LF
M4,MILR1,ABCA3,SEMA3F,KNST
RN,FADS1,DUOX1,ADRA1B,PRK
CE,GRINA,IRAK1,IKBKG,GSTA4,
ABI3,DOK3,KL,SLC3A2,SLC39A4,
ALOX5AP,RAB15,IL15RA,SEMAG
B,EFNB1,PTH1R,TBC1D24, TCAP,
RAB39A,BCAT2,TAS2R3,RHOBT
B2,CSF3R,TBX3,RAC3,PCK2,PLK1
,C5AR2,RASSF4,FPR2,1L27,STC2,
C1R,PON2,MCF2L,SH3RF2,C4BPB
,PYCR1,GAPDH,C1QC,FZD4,IFI6,S
POCK2,ITGAM,ALPL,LILRAL,ME
1,ASL,FGF22,GPBAR1,MPO,MAO
A,CCL26,STARD8,NOL3,SCD,LPL,
KCNJ11,ITGAX, TSPAN14,BCARS,
MPST,CYP2A6,BRINP1,PLIN2,UL
BP3,FGD2,DAAM2,ADGRE1,COL4
A2,COL4A1,UNC13D,LAMC1,S100
A14,DOK2,S1PR1,PAPSS2,GKN2,P
ARP9,SRXN1,AIF1,MKNK2,GRB1
0,TCIRG1,TNS2,DGKD,NOVA2,M
APK12,BOP1,CTSD,ABCC3,FRAT2
,MSRB1,TLR8MUC1,ZDHHC9,RP
S6KALNCF2,PKN3,RPS6KA4,ZNF
366,FOXF1,RPH3AL,FN1,PIDD1,B
AX,DOK1,PICK1,NADK, TBXAZR,
FZD10,CTNS,FLT4,AGPAT2,ARH

GAP11A ECHDC3
G0:0007154 BP cell 4.47E-09 8.350082429 195 S100A12,KDM5D,S100A8,CD177,D
communica DIT4,DEFA3,TTTY15,S100A9,IL1R
tion 2,P2RY1,HMOX1,TMEM100,CLEC

4E,F2RL3,ITGA10,ARG1,BTNLY9,A
QP1,RASD1,CCL23,IL18R1,SERPI
NF2,TRIB3,ELANE,FPR1,ADRA1A
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,MARCO,SRPX,FCN3,ALOX15B,F
GR,LILRB3,GADD45G,STAB1,I1L1
7RB,CLEC1B,LILRB2,AKR1C3,AB
CC8,SIGLEC9,TMEM204,EIFAEBP
1,NAIP,MS4A6E,PRAM1,KCNMB4
,LILRA5,0SGIN1,LILRA2,KLK14,
NPR3,RPS6KA2,NLRC4,NKD1,BPI
,HHEX,ADGRL2,ITGA2B,PGF,MA
P3K6,RASL10B,PLA2G1B,IFNGR1,
PTP4A3,ZWINT,ACVRL1,CACNB1
,SLA,RORB,SDCBP2,MS4A14,LA
MB1,CEACAM4,GPER1,IGFBP6,S
PINK1,SPSB2,DYSF,SAMD14,RHB
DD3,NUPR1,DGKG,S100A4,NPR1,
CD33,CTSL,NID1,ADGRG3,SLC1A
3,APCDD1,RGS18,PDK4,BIRC5,E2
F1,KLF15,ENO1,GLUL,GATA2,FL
T1,0LFM4,MILR1,SEMA3F,FADS1
,DUOX1,ADRA1B,PRKCE,GRINA,
IRAK1,IKBKG,DOK3,KL,SLC39A4
,RAB15,IL15RA,SEMAGB,EFNB1,P
THI1R,TBC1D24,RAB39A, TAS2R3,
RHOBTB2,CSF3R, TBX3,RAC3,PC
K2,PLK1,C5AR2,RASSF4,FPR2,IL2
7,STC2,MCF2L,SH3RF2,PYCR1,G
APDH,FZDA4,IFI6,ITGAM,LILRAL,
FGF22,GPBAR1,MAOA,CCL26,ST
ARD8,EXOC3L1,NOL3,LPL,KCNJ1
1ITGAX,TSPAN14,BCAR3,PLIN2,
FGD2,DAAM2,ADGRE1,COL4A2,
COL4A1,LAMC1,S100A14,DOK2,S
1PR1,PARPY,AIF1,MKNK2,GRB10,
TCIRG1,TNS2,DGKD,AACS,MAP
K12,BOP1,CTSD,FRAT2,TLR8,MU
C1,ZDHHC9,RPS6KAL,PKN3,RPS6
KA4,ZNF366,FOXF1,RPH3AL,NN
AT,FN1,PIDD1,BAX,DOK1,PICK1,
NADK,TBXA2R,FZD10,CTNS,FLT

4,AGPAT2,ARHGAP11A
G0:0012505 cC endomembr 4.35E-10 9.361926088 153 S100A12,RNASE2,DEFA4,S100A8,
ane system CD177,DEFA3,CTSE,S100A9,HMO

X1,TMEM100,ARG1,HK3,AQP1,R
ASD1,SIGLEC14,PRTN3,SERPINF
2,VCAN,ELANE,FPR1,ADRA1A,S
RPX,GALNT18,LY6G6F,DUOXAL,
FGR,LILRB3,LILRB2,ABCC8,SIGL
EC9,F13A1,ST6GALNAC3,GBGT1,
PCSK2,0RM1,ABCB6,MS4A6E,AC
R,SERPINA3,SLC11A1,DPM3,FMO
5,BPI,ITGA2B,PTPAA3,SLC27A3,S
LA,SDCBP2,LAMB1,ADAMTSY,T
BXAS1,GPER1,PKDCC,RNASE3,F
ASN,DYSF,HSPA6,CA4,FADS2,CD
33,CTSL,ADGRG3,METTL7B,MGS
T1,SULT1E1,ENO1,PTX3,IDH1,TK
T,GLUL,NUP88,FLT1,0LFM4,ABC
A3,ANPEP,EHD2,FADS1,NAPSA,D
UOX1,IMPDH1,ADRA1B,TMEM15
0B,GCHFR,STARD3,PRKCE,GRIN
A,MGAM,IRAK1,DOK3,NCF4,SLC
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39A4,ALOX5AP,RAB15,SDR16C5,1
L15RA,RAB39A,RHOBTB2,CTSA,
RAC3,FPR2,1L27,STC2,THSD1,PG
S1,MCF2L,GAPDH,B4GALNT3,M
GAT4B,ITGAM,MON1A ,MPO,EXO
C3L1,NOL3,SCD,GDPD3,LRRC25,1
TGAX, TSPAN14,CYP2A6,PLIN2,F
GD2,COL4A2,COL4A1,EMCY,UNC
13D,PCYT2,EHD3,CNIH4,LAMCI1,
STOML1,S1PR1,SRXN1,TCIRG1,H
TATIP2,DGKD,GALNT15,CTSD,F
ADS3,TLR8,MUC1,ZDHHC9,NCF2
,PKN3,DSEL ,RPH3AL,FN1,PIDD1,
BAX,PICK1,TBXA2R,CTNS,AGPA
T2,SPESP1

G0:0016020 CcC membrane 6.79E-07 6.168234289 248 RPS4Y1,S100A12,CD163,S100A8,D
DX3Y,CD177,SLCO4A1,S100A9,1L
1R2,P2RY1,FKBP5HMOX1,AJAP1
,TMEM100,CLECA4E,F2RL3,ALPP,I
TGA10,BTNLY,HIF3A,AQP1,RASD
1,SIGLEC14,GPAT2,PRTN3,IL18R1
,SLC16A12,VCAN, TRIB3,FAM118
A,G6PD,FPR1,ADRA1A MARCO,S
RPX,FCN3,GALNT18,SLAMF8,AL
OX15B,LY6G6F,DUOXALFGR,LI
LRB3,STAB1,ARRDC2,IL17RB,CL
EC1B,LILRB2,ABCC8,SIGLECY,V
SIG4,LAMC3,UBE2C, TMEM204,G
GT5,ST6GALNAC3,GBGT1,PCSK2
,ABCB6,SLC35G6,NAIP,MS4AGE,P
RAM1,TM4SF4,C190RF38,SLCO2
A1l,KCNMB4,LILRAS5,SLC11A1,G
ALK1,SHMT2,DPM3,LILRA2,SLC7
A7,NPR3,NLRC4,NKD1,FMO5,BPI,
PLA2G4F,ADGRL2,ITGA2B,PGF, T
YMS,FXYD4,GP9,RASL10B,IFNG
R1,PTP4A3,SLC27A3,ACVRL1,CA
CNB1,SLA,SDCBP2,MS4A14,LAM
B1,CEACAM4,LILRAG,XKRX, TBX
AS1,GPER1,FASN,BDH1,DYSF,M
TFP1,RHBDD3,CA4,DGKG,FADS2
,NPR1,CD33,CTSL,ADGRG3,SLC1
A3,APCDD1,RGS18,METTL7B,MG
ST1,SULT1E1,SCNN1G,C1GALT1
C1L,ENO1,TKT,GLUL,FLT1,0OLFM
4,MILR1,ABCA3,ANPEP,EHD2,KN
STRN,FADS1,DUOX1,ADRA1B,T
MEM150B,GCHFR,STARD3,PRKC
E,GRINA,CHDH,MGAM,IRAKL,A
BI3,DOK3,NCF4,KL,SLC3A2,SLC3
9A4,ALOX5AP,RAB15,SDR16C5,1
L15RA,CCNB2,SEMAGB,EFNBL1,P
THI1R,TBC1D24,RAB39A, TAS2R3,
RHOBTB2,CTSA,CSF3R,RAC3,MR
PS25,C5AR2,GCAT,FPR2,PON2,TH
SD1,PGS1,MCF2L,C4BPB,GAPDH,
B4GALNT3,MGAT4B,FZD4,IF16,IT
GAM,ALPL,LILRAL1,KLRG2,GPBA
R1,MAOA,NOL3,EGFL6,SCD,GDP
D3,LPL,KCNJ11, TMEM255B,ESA
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M,LRRC25,SH3D21,ITGAX,TSPAN
14,BCAR3,CYP2A6,PLIN2,ULBP3,
FGD2,PSMC5,ADGREL,COL4A2,C
OL4A1,EMC9,UNC13D,PCYT2,EH
D3,CNIH4,STOML1,SMCO3,S1PR1
,PARP9,FDPS,SRXN1,AIF1,MPP3,
GRB10,CALHM2,TCIRG1,HTATIP
2,TNS2,DGKD,GALNT15,CTSD,A
BCC3,FADS3,TLR8,MUC1,ZDHHC
9,CEP55,NCF2,DSEL,FAR2,ZNF36
6,RPH3AL,NNAT,FN1,MEGF9,BA
X,PICK1,SMCO4,TBXA2R,FZD10,
CTNS,FLT4,AGPAT2, TMEM150A

G0:0003824 MF catalytic 8.30E-08 7.081057883 181 KDMS5D,RNASE2,DDX3Y,TTTY15,
activity CTSE,PNMT,FKBP5,HMOX1,ALPP
,ARG1,HK3,A0X1,NUDT16,RASD
1,GPAT2,PRTN3,IL18R1,TP5313,T
RIB3,ELANE,G6PD,PGC,PADI4,G
LT1D1,GALNT18,ALOX15B,PSAT
1,FGR,STAB1,AKR1C3,KLK1,ABC
C8,CSNK2A3,F13A1,UBE2C,GGT5
,ST6GALNAC3,GBGT1,PCSK2,AD
AMTS15,ABCB6,HSD17B14,ACR,
MTHFD2,GALK1,SHMT2,KLK14,R
PS6KA2,PGD,FMO5,PLA2G4F,CD
C25B,NUDT14,TYMS,FAH,MAP3K
6,ACOT1,RASL10B,PLA2G1B,PTP
4A3,SLC27A3,ACVRL1, TK1,SULT
1B1,ADAMTS9,AFMID, TBXAS1,P
KDCC,TOP2A,RNASE3,ADAMTS2
,FASN,BDH1,RHBDD3,HSPAG,CA
4,DGKG,FADS2,NPR1,CTSL,RGS1
8,METTL7B,MGST1,RRM2,PDK4,
SULT1E1,AKR1C1,PHGDH,C1GA
LT1C1L,ENOL,IDH1,TKT,GLUL,F
LT1,ABCA3,ANPEP,EHD2,FADSI,
NAPSA,DUOX1,IMPDH1,GCHFR,
UAP1L1,PRKCE,CHDH,MGAM,IR
AK1,IKBKG,GSTA4,KL,ALOX5AP
,RAB15,SDR16C5,RAB39A,BCAT2
,RHOBTB2,CTSA RAC3,PCK2,PLK
1,GCAT,C1R,PON2,PGS1,SH3RF2,
PYCR1,GAPDH,BAGALNT3,MGA
T4B,ALPL,ME1,ASL,NUDT18,MP
0O,MAOA,CHAC2,SCD,GDPD3,IBA
57,LPL,FUOM,MCCC1,MPST,CYP
2A6,TDRD9,PSMC5,ACSM3,0PLA
H,PCYT2,PDSS1,PAPSS2,PARPY,F
DPS,SRXN1,MKNK2,HTATIP2, TN
S2,DGKD,AACS,GALNT15,MAPK
12,CTSD,ABCC3,FADS3,MSRB1,G
FOD1,ZDHHC9,RPS6KAL,TPI1,NC
F2,PKN3,DSEL,RPS6KA4,FAR2,US
B1,PIDD1,NADK, TALDO1,FLT4,A
GPAT2,ECHDC3

G0:0036094 MF small 2.17456E-05 4.662628773 93 S100A8,DDX3Y,S100A9,P2RY1,H
molecule K3,A0X1,NUDT16,RASD1,SIGLE
binding C14,TP53I3,TRIB3,G6PD,PSATL,F

GR,AKR1C3,ABCC8,CSNK2A3,SI
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GLEC9,UBE2C,ABCB6,NAIP,ACR,
GALK1,SHMT2,RPS6KA2 NLRC4,
PGD,FMO5,TYMS,MAP3K6,RASL
10B,PLA2G1B,SLC27A3,ACVRL1,
TK1,PKDCC,TOP2A,FASN,HSPAG,
DGKG,NPR1,CD33,SLC1A3,PDK4,
AKR1C1,PHGDH,IDH1, TKT,GLUL
,FLT1,ABCA3,EHD2,DUOX1,IMPD
H1,STARD3,PRKCE,CHDH,IRAK1,
KL,ALOX5AP,RAB15,RAB39ARH
OBTB2,RAC3,PCK2,PLK1,GCAT,P
GS1,GAPDH,ME1,HSPA12B,FUO
M,KCNJ11,MCCC1,TDRD9,PSMC5
,ACSM3,0PLAH,EHD3,PAPSS2,SR
XN1,MKNK2,DGKD,AACS,MAPK
12,ABCC3,GFOD1,RPS6KAL,PKN3
,RPS6KA4,NADK, TALDOL1,FLT4

Table 3 The enriched pathway terms of the up and down regulated differentially expressed genes

Pathway ID Pathway Name adjusted_p_  negative logl0_of adjust Gene Gene

ed_p_value Count
value

Up regulated genes

REAC:R-HSA-168256 Immune System 1.09E-08 7.964392745 104 HBB,CHIT1,EGR1,PTGS2,FOS,
KLRK1,I1L6,CSF3,CXCL8,CXC
L2,CD79A,CXCL1,SOCS2,JUN
B,SOCS3,CCL3,CCL5,VCAML,
CCL2,SLAMF7,FGG,CCL19,IC
AM4,CD3E,CD3D,IL1B,FCER1
A,0SM,CCL11,CD207, TNFRSF
17,CD3G,CD27,MYC,MUC13,C
D8A,IL1RN,KLRB1,MS4A2,CD
8B,IFNG,PLD4,CD96,LIF, TNF

RSF13B,CDKN1A,HLA-
DOB,KLRC1,CFD,TNFAIP3,G
BP1,KLHL41,RAB37,ITK,ICA
M1,ATP6V1B1,IL33,0LR1,KP

NA7, TANK,PELI1,FASLG,IL20
RA TUBALIA TRATLITGB7,T
NF,CCL22,CD53,GZMM,CD40
LG,NFKB2,CD74,IL2,LTB,CD1
C,DDX3X,IRF1,PIM1,ZBP1,SH
2D1A WSB1,IRF4,CTSF,C8B, I
L2RG,MCL1,DZIP3,MASP1,RA
SGRP1,BLK,HCST,CTSV,KLR
G1,GBP5,CD200R1,THEM4,TN
FSF18,HLA-
DOA,CD79B,SERPINB2,ANXA
1,PTPN22,DUSP6

REAC:R-HSA-449147 Signaling by 1.21E-07 6.918416439 39 PTGS2,FOS,1L6,CSF3,CXCLS8,
Interleukins CXCL2,CXCL1,SOCS2,JUNB,S
0OCS3,CCL3,CCL5,VCAML,CC
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L2,CCL19,IL1B,0OSM,CCL11,M
YC,IL1IRN,IFNG,LIF,CDKN1A,
ICAM1,IL33,PELI1,FASLG,IL2
ORA,TNF,CCL22,NFKB2,IL2,PI
M1,IRF4,IL2RG,MCL1,SERPIN
B2,ANXA1,DUSP6

REAC:R-HSA-162582 Signal 9.98115E-06 5.000819254 110 FOSB,EGR1,NR4AL,EGR3,FOS
Transduction ,IL6,CXCL8,CXCL2,CXCL3E
GR2,CXCL1,JUNB,TRIB1,SOC
S3,CCL3,CCL5,CCL2,IER3,CX
CL13,GPR15,GPR183,CCLAL2,
DHRS9,CXCL5,RRAD,DUSPS5,
CXCL12,ELF3,HBEGF,FGG,R
ND1,DUSP2,DUSP1,CCL19,JU
ND,TAS2R43,APLNR,RGS1,TF
F3,INHBA,CXCL6,AREG,SERP
INE1,CCL11,APLN,PPP1R15A,
HCAR2,RHOH,MYC,MUC13,P
2RY10,WIF1,0TUD1,CX3CL1,
BMP2,EPHA2,RGS13,CDKN1A
,RGS16,ANOS1,CCR7, TNFAIP
3, TAGAP,MYH10,ATP6V1B1,S
NAIL,IL33,LTBP2,NOTUM,CA
MK4,THBS1,FASLG,PDE4B,T
UBA1A TRAT1,FGF7,RND3,T
NF,CCL22,ARHGAP15,CCR4,
ALDH1A1,IL2,CXCR6,HTR2B,
MAML2,ARL4C,RXFP4,IL2RG
,SRF,CMA1,EDN1,FOSL1,RAS
GRP1,CXCR4,GJAL,WNT10A,
ADD3,DUSP10,LTBP4,ADCYA
P1,DKK2,THEM4,PLCB4,ACT
N2,ANXA1,DLC1,MAPKG,RGS

5,DUSP6
REAC:R-HSA-372790 Signaling by 9.04537E-05 4.043573892 42 CXCL8,CXCL2,CXCL3,CXCL1
GPCR ,CCL3,CCL5,CCL2,CXCL13,G

PR15,GPR183,CCL4L2,CXCLS5,
CXCL12,HBEGF,CCL19,TAS2
R43,APLNR,RGS1,CXCL6,CCL
11,APLN,HCAR2,P2RY10,CX3
CL1,RGS13,RGS16,CCR7,CAM
K4,PDE4B,CCL22,CCR4,CXCR
6,HTR2B,RXFP4,EDN1,RASG

RP1,CXCR4,WNT10A,ADCYA

P1,PLCB4,ANXA1,RGS5

REAC:R-HSA-1474244 Extracellular 0.000477018 3.321465277 23 VCAM1,FGG,ICAM4,SERPINE
matrix 1,LUM,MFAP4,MMP19,BMP2,
organization BMP4,COL10AL,ICAM1,LTBP

2,ASPN,MMP10,CAPN8,THBS
1,ITGB7,FBLN2,MFAP2,CMA1
,CTSV,LTBP4,DCN

REAC:R-HSA-1280218  Adaptive Immune  0.008850764 2.053019252 40 KLRK1,CD79A,S0CS3,VCAM
System 1,SLAMF7,FGG,ICAM4,CD3E,
CD3D,CD207,CD3G,CD8A,KL
RB1,CD8B,CD96,HLA-
DOB,KLRC1,KLHLA4L,ITK,ICA
M1,TUBALIA TRATLITGB7,C
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D40LG,CD74,CD1C,SH2D1A,
WSB1,CTSF,DZIP3,RASGRP1,
BLK,HCST,CTSV,KLRG1,CD2

00R1,THEM4,HLA-
DOA,CD79B,PTPN22

Down regulated genes

REAC:R-HSA-6798695 Neutrophil 1.88E-08 7.726004168 42 S100A12,RNASE2,DEFA4,S100
degranulation A8,CD177,S100A9,ARG1,HK3,
SIGLEC14,PRTN3,ELANE,FPR

1,FGR,LILRB3,LILRB2,SIGLE

C9,0RM1,SERPINA3,SLC11A1

,BPI,RNASE3,HSPA6,CD33,AD

GRG3,MGST1,PTX3,IDH1,0LF

M4,ANPEP,IMPDH1,MGAM,D

OK3,CTSA,FPR2,ITGAM,MPO,

ITGAX,TSPAN14,UNC13D,TCI

RG1,CTSD,AGPAT2

REAC:R-HSA-168249 Innate Immune 1.53603E-05 4.813600877 62 S100A12,RNASE2,DEFA4,S100
System A8,CD177,DEFA3,S100A9,HM
OX1,CLEC4E,ARG1,HK3,SIGL

EC14,PRTN3,ELANE,FPR1,FC

N3,FGR,LILRB3,LILRB2,SIGL

EC9,0RM1,SERPINA3,SLC11

Al,RPS6KA2,NLRC4,BPI,RNA

SE3,HSPAG6,CD33,CTSL,ADGR

G3,MGST1,PTX3,IDH1,0LFM4

,ANPEP,IMPDH1,PRKCE,MGA

M,IRAK1,IKBKG,DOK3,NCF4,

CTSA,C5AR2,FPR2,C4BPB,C1

QC,ITGAM,MPO,ITGAX,TSPA

N14,PSMC5,UNC13D,TCIRG1,

MAPK12,CTSD,TLR8,MUCL,R

PS6KALNCF2,AGPAT2

REAC:R-HSA-168256 Immune System 0.000462729 3.334673224 90 S100A12,RNASE2,DEFA4,S100
A8,CD177,DEFA3,CTSE,S100A
9,IL1R2,HMOX1,CLEC4E, ARG

1,BTNL9,HK3,SIGLEC14,PRT
N3,IL18R1,TRIB3,ELANE,FPR
1,FCN3,FGR,LILRB3,IL17RB,L
ILRB2,SIGLECY9,F13A1,UBE2C
,ORM1,SERPINA3,LILRA5,SL
C11A1,LILRA2,RPS6KA2,NLR
C4,BPI,IFNGRL,SLA LILRAG,R
NASE3,SPSB2,HSPA6,CD33,C
TSL,ADGRG3,MGST1,TNFRS
F6B,BIRC5,PTX3,IDH1,NUP88,
OLFM4,ANPEP,IMPDH1,PRK
CE,MGAM,IRAK1,IKBKG,DO
K3,NCF4,IL15RA,CTSA,CSF3R
,C5AR2,FPR2,1L27,CABPB,C1Q
C,IFI6,ITGAM,LILRA1,MPO,M
AOA,ITGAX, TSPAN14,ULBP3,
PSMC5,UNC13D,S1PR1,GRB1
0,TCIRG1,MAPK12,CTSD,TLR
8,MUC1,RPS6KAL,NCF2,FN1,
TALDO1,AGPAT2
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REAC:R-HSA-1430728 Metabolism 0.000462729 3.334673224 91 RPS4Y1,PNMT,HMOX1,ARG1,
HK3,A0X1,NUDT16,GPAT2,V
CAN,TRIB3,G6PD,ALOX15B,P
SAT1,AKR1C3,ABCC8,GGTS5,
HSD17B14 MTHFD2,GALK1,S
HMT2,PGD,PLA2G4F, TYMS,F
AH,ACOT1,PLA2G1B,SLC27A
3,TK1,SULT1B1,AFMID,TBXA
S1,FASN,BDH1,CA4,FADS2,M
GST1,RRM2,PDK4,SULTIEL A
KR1C1,PHGDH,ENO1,IDH1, T
KT,GLUL,NUP88,FADS1,DUO
X1,IMPDH1,GCHFR,STARD3,
CHDH,GSTA4,SLC3A2,ALOX
5AP,BCAT2,CTSA,PCK2,GCA
T,PON2,PGS1,PYCR1,GAPDH,
ME1,ASL,MAOA,CHAC2,SCD,
GDPD3,LPL,KCNJ11,MCCC1,
MPST,CYP2A6,PLIN2,PSMC5,
ACSM3,0PLAH,PCYT2,PDSS1
,PAPSS2,PARP9,FDPS,AACS A
BCC3,TPI1,DSEL,FAR2,NADK

,TALDO1,AGPAT2
REAC:R-HSA-5668914 Diseases of 0.057712052 1.238733485 17 VCAN,ADAMTS15,GALK1,DP
metabolism M3,ADAMTS9, TBXAS1,ADA

MTS2,IDH1,ABCA3,CTSA TH
SD1,MAOA MCCC1,0PLAH,P
APSS2,MUC1,TALDO1

REAC:R-HSA-109582 Hemostasis 0.139567039 0.855217135 31 CD177,P2RY1,F2RL3,ITGALO,
PRTN3,SERPINF2,LY6G6F,FG
R,CLEC1B,F13A1,0RM1,SERP
INA3,KCNMB4,SLC7A7,ITGA
2B,GP9,NFE2,DGKG,GATA2E
HD2,PRKCE,SLC3A2,ITGAM,
ESAM,ITGAX,EHD3,DOK2,D
GKD,FN1,PICK1,TBXA2R

Table4 Topology table for up and down regulated genes

Regulation Node Degree Betweenness Stress Closeness
Up MYC 2179 0.468132 8.99E+08 0.481685
Up LMNA 1057 0.212808 2.04E+08 0.43984
Up VCAM1 674 0.069838 2.85E+08 0.38397
Up MAPK®6 467 0.065149 2E+08 0.35975
Up DDX3X 387 0.04704 43383930 0.411139

Up FOS 274 0.043436 62286904 0.368986
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Up NR4A1l 229 0.023299 63454592 0.347343
Up CD79A 217 0.032632 36033288 0.332089
Up KRT17 199 0.017777 48194786 0.338987
Up TP63 170 0.018032 61511714 0.328678
Up ZFP36 162 0.017653 52940174 0.3248

Up GEM 154 0.024195 45249320 0.32599
Up PPP1R15A 141 0.013635 7891586 0.371646
Up MLF1 134 0.020899 54018574 0.322751
Up BHLHE40 118 0.018346 36612008 0.320426
Up APLNR 106 0.017029 48841016 0.310888
Up DUSP1 96 0.006933 28475732 0.311933
Up SOCS3 89 0.013464 11049730 0.337367
Up ATF3 89 0.008433 4961780 0.374798
Up SOCS2 87 0.00843 13822576 0.320189
Up HBB 86 0.009188 8081470 0.333128
Up JUNB 85 0.008714 6382650 0.338987
Up AZGP1 82 0.008095 4374166 0.367899
Up HBA1 81 0.006671 6031014 0.343232
Up EYA4 77 0.007994 9539760 0.323345
Up FOSL2 76 0.008319 3577176 0.366798
Up HBA2 70 0.004534 4014316 0.339873
Up CCL5 68 0.008125 7178374 0.315172
Up JUND 64 0.004539 3640924 0.34983
Up WEE1 62 0.003669 9841914 0.315662
Up ELF3 62 0.007029 2780420 0.36886
Up DUSP2 61 0.003803 5093382 0.316523
Up POU2AF1 55 0.009762 21085648 0.294737
Up KLK5 53 0.008544 20259732 0.306878
Up FOSL1 50 0.003556 1469990 0.36129
Up EGR1 50 0.003626 4352882 0.321425

Up FGG 47 0.004781 3090072 0.325044
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Up DUSP5 46 0.003469 13602222 0.298955
Up NR4A3 45 0.005555 6039372 0.309142
Up CD83 44 0.007095 8730522 0.294416
Up IL1B 43 0.005348 1819102 0.360989
Up CD3E 42 0.005467 6602184 0.296459
Up CCL2 42 0.005031 4078518 0.300574
Up SERPINE1 38 0.00307 1685186 0.327816
Up CXCL12 36 0.001857 1474278 0.301817
Up RHOH 36 0.003825 10766090 0.291261
Up CCL4L2 36 0.004762 4360104 0.283928
Up GPR183 36 0.005948 18877296 0.279302
Up NR4A2 35 0.003155 6137404 0.306762
Up CCL11 34 0.001886 956270 0.289496
Up PTGS2 33 0.003085 3492346 0.316276
Up CD27 33 0.005131 6236024 0.289651
Up HLA-DQA1 33 0.005484 8611802 0.290272
Up FOSB 33 0.002613 1403620 0.314196
Up IGLL5 32 0.00358 8149572 0.304319
Up ZC3H12A 31 0.00266 2196280 0.311409
Up GADD45B 30 0.001467 1464698 0.310398
Up UBD 30 0.002888 6594002 0.298337
Up TRIB1 29 0.003697 1342648 0.304063
Up PIGA 29 0.006721 2167338 0.278118
Up RND1 27 0.00378 4491194 0.275301
Up PIM2 27 0.002527 4743810 0.302618
Up JCHAIN 27 0.003808 3440388 0.30759
Up INHBA 25 0.004698 4848712 0.250859
Up IER3 25 0.002939 2527260 0.314287
Up LUM 25 0.003462 7117328 0.293977
Up SELE 25 0.001949 3055070 0.291903

Up CXCL8 24 0.001964 1152002 0.303608
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Up CXCL2 24 9.05E-04 426718 0.27324
Up CD8A 23 0.001577 1885140 0.297123
Up CD5 23 0.001808 1599580 0.309068
Up EGR2 23 0.002274 5116940 0.28404
Up CD3D 23 0.001569 1324586 0.303226
Up BTG2 22 0.001606 2799640 0.297845
Up KLF10 22 0.001145 513672 0.34764
Up CD69 21 0.001766 5843006 0.269622
Up TNFRSF17 21 0.001965 2322968 0.296635
Up STAP1 20 0.0013 1538508 0.299355
Up HBEGF 20 0.001988 1628644 0.302618
Up SLAMF7 20 0.002413 2820998 0.285589
Up CXCL5 20 0.001106 453228 0.273389
Up OSM 19 0.003848 2773918 0.294216
Up AREG 18 0.001496 1111810 0.306748
Up CXCL1 17 8.96E-04 604248 0.296269
Up CD3G 17 3.56E-04 298122 0.297109
Up RRAD 16 7.51E-04 1281844 0.301271
Up ICAM4 16 4.83E-04 356646 0.282447
Up SLC18A2 16 0.001092 1742638 0.291654
Up KLRK1 15 0.002795 2108976 0.239722
Up CXCL6 15 4.80E-04 219582 0.258465
Up CCL3 14 5.53E-04 570362 0.278249
Up AHSP 14 0.001516 566410 0.291588
Up CXCL13 14 0.001282 729764 0.270633
Up MUC13 14 0.001002 2762924 0.286761
Up DHRS9 14 0.001799 2117360 0.27905
Up LAX1 13 0.001189 1049622 0.290818
Up GZMK 13 6.59E-04 1820198 0.288685
Up CD207 13 7.01E-04 1058352 0.284737

Up C10orf67 13 7.35E-04 1866602 0.251354
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Up CEACAMb5 12 0.001637 1121308 0.293326
Up RGS1 12 0.001164 1368160 0.297859
Up DYRK3 11 3.74E-04 667482 0.290233
Up MFAP4 11 0.001168 1431316 0.297409
Up IL6 10 0.001091 380228 0.248908
Up HMGCS2 10 9.58E-05 255792 0.304519
Up CCL19 10 1.20E-04 59432 0.243451
Up TFF3 9 9.56E-04 837506 0.258712
Up SERPIND1 9 3.84E-04 296538 0.285538
Up FRZB 9 3.31E-04 373576 0.276097
Up FCER1A 9 7.38E-04 349122 0.31022
Up APLN 8 7.60E-04 316994 0.281785
Up NNMT 8 6.82E-04 681686 0.292824
Up TUBALA 8 0.001129 4203076 0.354914
Up NFKBIZ 7 7.65E-06 27614 0.281627
Up DAPL1 7 3.28E-04 607628 0.261535
Up CXCL3 6 2.80E-06 1766 0.234436
Up SNAI1 6 3.19E-04 561796 0.304433
Up CHIT1 6 6.17E-04 1251066 0.277642
Up TNF 5 5.00E-04 1132504 0.317296
Up EGLN3 5 2.48E-04 240852 0.300338
Up CDKNI1A 5 2.53E-04 177268 0.285978
Up MZB1 5 9.87E-04 2917332 0.265121
Up SMOC2 5 6.19E-04 636238 0.253988
Up IDO1 5 9.24E-04 618546 0.286016
Up STEAP4 5 1.63E-05 27634 0.272632
Up MDFI 4 1.65E-04 104080 0.270453
Up CD79B 4 4.73E-04 143056 0.254825
Up HBG2 4 2.46E-05 36326 0.285062
Up FHL2 4 2.38E-04 395520 0.331954

Up MYH10 4 2.22E-04 1072324 0.336615
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Up TANK 3 2.32E-04 93546 0.253315
Up SH2D1A 3 1.11E-04 136382 0.292599
Up POF1B 3 1.27E-04 146896 0.261598
Up MYADM 3 5.60E-04 728852 0.311454
Up SNCA 3 6.28E-05 51482 0.279098
Up NFKB2 3 3.33E-05 89458 0.332753
Up TFAP2C 3 4.96E-04 968240 0.334914
Up EPHA2 3 2.33E-04 662648 0.332702
Up ICAM1 3 8.84E-05 61542 0.29608
Up CCR4 2 1.77E-06 3544 0.240468
Up HBM 2 1.20E-05 14914 0.254087
Up PELI1 2 7.07E-05 213686 0.309054
Up CD6 2 8.51E-05 130492 0.327304
Up VMP1 2 7.22E-05 243212 0.307576
Up CCR7 2 1.74E-05 10344 0.231967
Up CLDN1 2 2.31E-05 60718 0.251043
Up ACTN2 2 1.57E-05 22786 0.235867
Up CCL22 2 1.23E-04 95144 0.277951
Up THBD 2 5.32E-05 267870 0.309968
Up HBD 2 2.00E-08 60 0.255748
Up BLK 2 9.18E-05 43038 0.262242
Up ROBO2 2 3.70E-05 271718 0.329028
Up CMA1 2 1.05E-05 6616 0.26913
Up MCL1 2 1.77E-05 10164 0.275839
Up EMP1 2 4.66E-06 5416 0.251978
Up CXCR4 2 4.49E-05 17144 0.254685
Up PYURF 2 1.45E-04 77118 0.272918
Up ANXAL 2 1.93E-05 416700 0.332123
Up EYA2 2 1.16E-05 19690 0.248185
Up KDM6B 2 3.47E-05 56008 0.260121

Up PIM1 1 0 0 0.325109
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Up CSRNP1 1 0 0 0.262221
Up SOX15 1 0 0 0.242678
Up TMEM254 1 0 0 0.249309
Up XBP1 1 0 0 0.269544
Up MS4A1 1 0 0 0.305493
Up MASP1 1 0 0 0.264581
Up RNF122 1 0 0 0.262221
Up GJB1 1 0 0 0.249309
Up LTC4S 1 0 0 0.249309
Up SIRPG 1 0 0 0.269544
Up GZMA 1 0 0 0.305493
Up IT™M2C 1 0 0 0.221148
Up KCNA3 1 0 0 0.232681
Up LTBP4 1 0 0 0.247288
Up FASLG 1 0 0 0.246677
Up CD74 1 0 0 0.224977
Up HCST 1 0 0 0.193374
Up ITGB7 1 0 0 0.277453
Up CD2 1 0 0 0.236107
Up CD8B 1 0 0 0.229071
Up CD24 1 0 0 0.246677
Up ATP6V1B1 1 0 0 0.241093
Up TRAT1 1 0 0 0.228676
Up MS4A2 1 0 0 0.236778
Up PTPN22 1 0 0 0.228676
Up HBG1 1 0 0 0.277453
Up CTSV 1 0 0 0.235396
Up CTSF 1 0 0 0.235396
Up PDLIM3 1 0 0 0.305493
Up MOXD1 1 0 0 0.235396

Up FCRL5 1 0 0 0.325109
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Up BMP5 1 0 0 0.249894
Up SKAP1 1 0 0 0.242072
Up PTPAAL 1 0 0 0.269711
Up ADD3 1 0 0 0.252272
Up LDLR 1 0 0 0.235396
Up JMJID1C 1 0 0 0.325109
Up CX3CL1 1 0 0 0.245317
Up HS3ST2 1 0 0 0.217607
Up PYHIN1 1 0 0 0.235644
Down SHMT2 310 0.050477 41910432 0.38268
Down PHGDH 222 0.022135 25803834 0.390972
Down S100A9 187 0.017654 15313872 0.381019
Down FKBP5 179 0.024403 53947388 0.332021
Down RPS6KA2 159 0.02297 34643944 0.337367
Down AQP1 148 0.029361 14552654 0.3554
Down S100A8 138 0.014731 10599714 0.386713
Down PGD 124 0.013929 7440278 0.370819
Down TRIB3 122 0.019104 30994674 0.328512
Down CDC25B 111 0.012532 32373698 0.318572
Down G6PD 111 0.012232 7332098 0.369301
Down CD177 101 0.01244 13705954 0.323635
Down DEFA1 91 0.021129 28236144 0.307853
Down FGR 83 0.007748 12588038 0.327436
Down ARG1 83 0.006669 4443188 0.366364
Down EIFAEBP1 76 0.007248 10271290 0.32599
Down GADDA45G 75 0.008545 14632726 0.317017
Down ALPP 75 0.009978 21158928 0.311948
Down UBE2C 74 0.006838 20076094 0.315034
Down MTHFD2 73 0.006759 4068316 0.337087
Down VSIG4 68 0.011026 18888776 0.313362

Down HMOX1 68 0.011199 4114798 0.334863
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Down SERPINA3 67 0.006848 8147078 0.317668
Down FN1 12 0.004084 4345360 0.369259
Down IKBKG 11 0.002594 5363912 0.341535
Down PSMC5 9 0.001754 4538688 0.362561
Down ORM1 6 2.43E-04 336542 0.304077
Down GAPDH 6 7.27E-04 1632138 0.33828
Down RPS6KAL 6 4.41E-04 474218 0.304934
Down ANLN 6 5.26E-04 1485154 0.358776
Down ELANE 5 2.00E-04 231034 0.282263
Down ITGAM 5 4.92E-04 583942 0.317529
Down TOP2A 5 2.08E-04 1500478 0.35474
Down FASN 5 2.71E-04 1685108 0.355361
Down FHL3 4 1.70E-04 207958 0.297531
Down TPI1 4 5.72E-04 1085728 0.341913
Down CCL26 4 9.60E-07 2254 0.246228
Down CTSD 4 1.62E-04 667766 0.336982
Down LAMB1 4 0.001712 1687276 0.317668
Down ENO1 4 3.54E-04 1597114 0.337384
Down PRKCE 4 2.23E-04 167288 0.291903
Down IRAK1 4 2.48E-04 1030542 0.358756
Down PLK1 3 1.26E-04 835996 0.338087
Down VCAN 3 9.60E-07 2254 0.24467
Down CTSL 3 1.34E-04 81740 0.27941
Down SCD 3 2.41E-04 882858 0.337525
Down BOP1 3 6.35E-05 387110 0.325892
Down TYMS 3 4.53E-05 182246 0.303864
Down SLC3A2 3 2.74E-04 923060 0.331378
Down GLUL 3 1.49E-04 118984 0.270396
Down MPO 3 1.09E-04 251848 0.332191
Down GALK1 3 3.35E-04 1429290 0.335936

Down ULBP3 2 5.35E-04 461904 0.269823
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Down S100A4 2 2.47E-06 4568 0.239078
Down IMPDH1 2 3.91E-05 24886 0.294043
Down NCF2 2 0 0 0.28148
Down SMCO4 2 5.32E-05 267870 0.309968
Down PICK1 2 6.53E-06 11322 0.248394
Down PSAT1 2 0 0 0.292257
Down TNS2 2 3.41E-04 383070 0.332957
Down EFNB1 2 4.84E-04 1038382 0.326055
Down ITGA2B 2 2.11E-05 7384 0.255185
Down CTSA 2 5.32E-05 267870 0.309968
Down IDH1 2 1.77E-05 17738 0.27197
Down IGFBP6 2 3.28E-05 49724 0.266131
Down UNC13D 2 3.81E-05 66410 0.308101
Down MAPK12 2 2.07E-05 64812 0.27887
Down RCC1 2 1.93E-05 416700 0.332123
Down CEP55 2 6.00E-05 624118 0.337174
Down KRT13 2 6.72E-06 36854 0.254745
Down RAB39A 2 1.66E-05 34734 0.262645
Down APCDD1 2 1.20E-05 14914 0.254087
Down FDPS 2 0 0 0.326547
Down HSPAG 2 3.06E-05 377268 0.332276
Down SPATA20 2 9.67E-05 56774 0.280169
Down RAB15 2 1.66E-05 34734 0.262645
Down PYCR1 2 1.93E-05 416700 0.332123
Down BDH1 2 7.24E-05 94850 0.254068
Down PCK2 2 1.11E-04 331590 0.325386
Down NUPR1 2 0 0 0.311858
Down TALDO1 2 1.51E-05 27150 0.298187
Down NES 2 4.04E-05 87224 0.326416
Down AFAP1L1 1 0 0 0.240717

Down ARPC5L 1 0 0 0.240717
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Down DOK1 1 0 0 0.246677
Down PLA2G1B 1 0 0 0.242542
Down GALNT15 1 0 0 0.249309
Down SLC16A12 1 0 0 0.249309
Down CCDC141 1 0 0 0.231529
Down KLF15 1 0 0 0.269544
Down ASL 1 0 0 0.250869
Down TMA4SF4 1 0 0 0.249309
Down ZNF581 1 0 0 0.22765
Down GATA2 1 0 0 0.22765
Down LAMC3 1 0 0 0.241093
Down AKR1C1 1 0 0 0.205544
Down MON1A 1 0 0 0.264581
Down RPS6KA4 1 0 0 0.269544
Down STARD3 1 0 0 0.305493
Down RGS18 1 0 0 0.305493
Down BCAR3 1 0 0 0.239652
Down PADI4 1 0 0 0.247288
Down GRB10 1 0 0 0.269544
Down TSC22D3 1 0 0 0.269544
Down SH3RF2 1 0 0 0.305493
Down KNSTRN 1 0 0 0.264581
Down MUC1 1 0 0 0.262221
Down CD33 1 0 0 0.275909
Down DEFA3 1 0 0 0.235396
Down NADK 1 0 0 0.241613
Down KRT7 1 0 0 0.253176
Down F13Al 1 0 0 0.245317
Down COL4A2 1 0 0 0.22734
Down S1PR1 1 0 0 0.212371

Down ACVRL1 1 0 0 0.200556
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Down CACNB1 1 0 0 0.245856
Down CSF3R 1 0 0 0.252272
Down IL1R2 1 0 0 0.265251
Down COL4Al 1 0 0 0.22734
Down SERPINF2 1 0 0 0.235396
Down PRTN3 1 0 0 0.265251
Down MGAT4B 1 0 0 0.249894
Down TKT 1 0 0 0.325109
Down HGH1 1 0 0 0.249271
Down PKN3 1 0 0 0.238604
Down ZWINT 1 0 0 0.244009
Down MTFP1 1 0 0 0.238604
Down GTPBP6 1 0 0 0.249309
Down RRM2 1 0 0 0.325109
Down E2F1 1 0 0 0.325109
Down C5AR2 1 0 0 0.250869
Down AGPAT2 1 0 0 0.237167
Down PTP4A3 1 0 0 0.249271
Down FLT4 1 0 0 0.238604
Down PAPSS2 1 0 0 0.325109
Down ZDHHC9 1 0 0 0.237167
Down CA4 1 0 0 0.244514
Down FADS2 1 0 0 0.238604
Down AJAP1 1 0 0 0.325109
Down GCHFR 1 0 0 0.325109
Down ADGRL2 1 0 0 0.252272
Down ACSM3 1 0 0 0.277453
Down BPI 1 0 0 0.244514
Down DYSF 1 0 0 0.244514
Down XKRX 1 0 0 0.325109

Down TBX3 1 0 0 0.305493
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Down ALPL 1 0 0 0.244514
Down CD99 1 0 0 0.252272
Down DGKD 1 0 0 0.325109
Down FLT1 1 0 0 0.275909
Down MAP3K6 1 0 0 0.249271
Down TK1 1 0 0 0.325109
Down NPR1 1 0 0 0.325109
Down NAIP 1 0 0 0.325109
Down MCCC1 1 0 0 0.325109
Down ANPEP 1 0 0 0.244514
Down NPM3 1 0 0 0.325109
Down FAR2 1 0 0 0.238604

Table5 MIRNA - hub gene and TF — hub gene topology table

Regulation Hub Genes Degree MicroRNA Regulation Hub Genes Degree TF
Up DDX3X 275 hsa-mir-410-3p Up TP63 22 BRCAl
Up MYC 194 hsa-mir-186-5p Up FOS 14 FOXA1
Up MAPK®6 138 hsa-mir-1277-5p Up DDX3X 12 CREB1
Up ZFP36 130 hsa-mir-4723-5p Up KRT17 12 SREBF2
Up BHLHE40 105 hsa-mir-432-5p Up BHLHE40 12 MAX
Up FOS 105 hsa-mir-612 Up PPP1R15A 11 NFKB1
Up VCAM1 102 hsa-mir-6769b-3p Up CD79A 10 GATA3
Up PPP1R15A 68 hsa-mir-539-5p Up VCAM1 9 SRF
Up LMNA 50 hsa-mir-340-5p Up GEM 9 PAX2
Up GEM 49 hsa-mir-3671 Up NR4AL 9 HINFP
Up NR4Al 43 hsa-mir-497-5p Up MLF1 7 TEAD1
Up TP63 20 hsa-mir-1246 Up MYC 7 FOXC1
Up KRT17 12 hsa-mir-122-5p Up MAPK6 6 TP53
Up MLF1 11 hsa-mir-422a Up ZFP36 5 TFAP2C

Up CD79A 7 hsa-mir-520f-3p Up LMNA 4 YY1
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Down FKBP5 116 hsa-mir-539-5p Down FKBP5 17 ESR1
Down CDC25B 96 hsa-mir-1268a Down FGR 16 PPARG
Down SHMT2 89 hsa-mir-2861 Down CDC25B 13 NFIC
Down TRIB3 80 hsa-mir-4533 Down SHMT2 13 STAT3
Down PHGDH 57 hsa-mir-1229-3p Down S100A8 13 NOBOX
Down G6PD 54 hsa-mir-1302 Down TRIB3 10 ARID3A
Down RPS6KA2 43 hsa-mir-3175 Down G6PD 10 ELK4
Down PGD 40 hsa-mir-1227-3p Down ARG1 9 MYB
Down S100A9 15 hsa-mir-4252 Down AQP1 9 RELA
Down AQP1 13 hsa-mir-3187-3p Down RPS6KA2 9 KLF5
Down S100A8 12 hsa-mir-671-5p Down PGD 8 HOXA5
Down ARG1 4 hsa-mir-30a-5p Down PHGDH 6 GATA2
Down CD177 3 hsa-mir-374b-3p Down DEFAl 5 RUNX2
Down FGR 3 hsa-mir-147a Down CD177 2 NKX3-2
Down DEFA1 1 hsa-mir-26b-5p Down S100A9 2 USF2
Figures

Volcano plot

30
I

o BBA2

25
I

20

MGATSE o 7\.{2’5?32

o FOSE

-log10(P Value)
15
l

10

o RESI o

logFC


https://doi.org/10.1101/2024.02.10.579759

bioRxiv preprint doi: https://doi.org/10.1101/2024.02.10.579759; this version posted February 14, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

Fig. 1. Volcano plot of differentially expressed genes. Genes with a significant change of more
than two-fold were selected. Green dot represented up regulated significant genes and red dot
represented down regulated significant genes.
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Fig. 2. Heat map of differentially expressed genes. Legend on the top left indicate log fold
change of genes. (Al - A39 = COPD samples; B1 — B 43 = Normal control samples)
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Fig. 3. PPI network of DEGs. Up regulated genes are marked in parrot green; down regulated
genes are marked in red.

Fig. 4. Modules selected from the PPI network. (A) The most significant module was obtained
from PPI network with 88 nodes and 228 edges for up regulated genes (B) The most significant
module was obtained from PPI network with 101 nodes and 107 edges for down regulated genes.
Up regulated genes are marked in parrot green; down regulated genes are marked in red.
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Fig. 5. Hub gene - miRNA regulatory network. The ash color diamond nodes represent the key
miRNAS; up regulated genes are marked in green; down regulated genes are marked in red.
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TFs; up regulated genes are marked in dark green; down regulated genes are marked in dark red.
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Fig. 7. ROC curve analyses of hub genes. A) MYC B) LMNA C) VCAM1 D) MAPKG6

E) DDX3X F) SHMT2 G) PHGDH H) S100A9 I) FKBP5 J) RPS6KA2
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