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Abstract

Amyotrophic lateral sclerosis (ALS), is a global disease that is a leading cause of
neurodegenerative condition that affects motor neurons. However, the etiology of
ALS remains poorly understood. The genes responsible for the pathogenesis of
ALS have not been fully identified. The present study aimed to explore new genes
of ALS by mining the ALS RNA sequencing data. RNA sequencing data
(GSE277709) in the Gene Expression Omnibus (GEO) database were analysed to
identify the differentially expressed genes (DEGs) (ALS vs. normal control) using
bioinformatics methods. The DEGs were subjected to Gene Ontology (GO)
functional enrichment and REACTOME pathway enrichment, and the protein-
protein interaction (PPI) networks and functional modules were constructed to
screen the hub genes. Then, the microRNAs (miRNAs) and transcription factors
(TF) in ALS were screened out from the the miRNet and NetworkAnalyst
database. Potential drug targets for ALS were obtained from the DrugBank
database. MiRNA-hub gene regulatory network, TF-hub gene regulatory network
and drug-hub gene interaction network were constructed by Cytoscape software.
Finally, receiver operating characteristic (ROC) curve assess the diagnostic value
of hub genes. There exist strong correlations among samples of ALS and normal
control group. There was a total of 958 DEGs, including 479 up-regulated genes
and 479 down-regulated genes. GO were significantly enriched in multicellular
organismal process, primary metabolic process, cell periphery, intracellular
membraneless organelle, signaling receptor and transmembrane transporter
activity. Enrichment Analysis of REACTOME indicated that the top pathways
were extracellular matrix organization and sensory perception. Hub genes EGFR,
FNI1, CAV1, BCARI, YAPI, POUSFI, TTYHI, ACTA1, GPR17 and TF were
identified form PPI network and modules. The MiRNA-hub gene regulatory
network and TF-hub gene regulatory network showed that hsa-miR-6874-5p, hsa-
miR-561-5p, GATA2 and SRF might play an important role in the ALS. By
analyzing drug-hub gene interaction network, we pridicted drug molecules such as
Lormetazepam and Medazepam for ALS treatment. These hub demonstrated
strong diagnostic values. The study highlights the potential impact of EGFR, FN1,
CAV1, BCARI1, YAPI, POUSF1, TTYHI1, ACTA1l, GPR17 and TF on the



development and progression of ALS, supporting their role as potential
biomarkers.

Keywords: Bioinformatics analysis; Biomarker; Differentially expressed genes;
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Introduction

Amyotrophic lateral sclerosis (ALS), also called Lou Gehrig's disease is a
neurodegenerative condition that affects motor neurons [Rizea et al. 2024]. ALS is
the major causes of muscle weakness and muscle twitching that affect your ability
to walk independently, reach for objects, chew food and talk [Grad et al. 2017].
ALS i1s estimated to affect worldwide around 223,000 in 2015 and are forecasted to
reach 377,000 by 2040 [Arthur et al. 2016]. The etiology of ALS is multifactorial,
and involves sports with a high incidence of concussions, military jobs, smoking,
exposure to heavy metals (lead, manganese), pesticides, neurotoxins
(cyanobacteria), and electromagnetic fields [Quinn et al. 2020]. Research points in
ALS include genetic mutations, oxidative stress, excitotoxicity, mitochondrial and
proteasomal dysfunctions, altered synaptic function, disturbed axonal transport,
and neuroinflammation [Tzeplaeff et al. 2023]. Risk factors include obesity [Li et
al. 2021], diabetes mellitus [Zhang et al. 2022], hypertension [Moreau et al. 2012],
hyperlipidemia [Dedic et al. 2012], cardiovascular diseases [Abdel Magid et al.
2022], inflammation [Batty et al. 2023 ], oxidative stress [Motataianu et al. 2022],
anxiety and depression [Larsson et al. 2023], cognitive dysfunction [Jellinger,
2023], respiratory failure [Niedermeyer et al. 2019] and stroke [Kwon et al. 2025].
However, the pathophysiologic mechanism underlying many ALS cases remains
unclear, resulting in a lack of effective treatment [Ilieva et al. 2023]. Therefore,
exploring the underlying molecular mechanism of ALS and searching for potential
genes and signaling pathways involved in ALS are of great significance to human
health.

Previous studies revealed that genes and signaling pathways are involved in
ALS. Some genes and signaling pathways, such as C9ORF72 [van den Berg et al.
2024], SOD1 [Huang et al. 2024], TDP43 [Chong and Souayah, 2025], FUS
[Moens et al. 2025], UBQLN2 [Thumbadoo et al. 2025], WNT signaling pathway
[Jiang et al. 2021]. HMGBI1 signaling pathway [Paudel et al. 2020], mitogen-



activated protein kinase signalingpathway [Sahana and Zhang, 2021], estrogen
signaling pathway [Chowdhury et al. 2025] and PI3K/AKT signaling pathway [Q1
et al. 2022] have been suggested to cause ALS. Notably, a substantial proportion of
heritability is still lacking. One potential interpretation is that unidentified genes
might partially link to the missing heritability. Therefore, there are still many
related biomarkers and signaling pathways to be identified, which will help us
better understand the molecular pathogenesis of ALS and facilitate the discovery of
novel diagnostic biomarkers or therapeutic target.

RNA sequencing data analyses are important techniques in disease research
and have been widely used to identify novel biomarkers and signaling pathways
and improve the diagnosis and treatment of various diseases [Joshi et al. 2021;
Prashanth et al. 2021]. Therefore, it is an important approach to explore and
identify novel biomarkers and signaling pathways associated with ALS by
screening for genes related to the onset and progression of ALS.

In this study, we analyzed the RNA sequencing data of GSE277709 [Kodks et
al. 2021] from Gene Expression Omnibus (GEO) (available online:
https://www.ncbi.nlm.nih.gov/geo) [Clough and Barrett, 2016] was downloaded to
explore the molecular mechanism of ALS at both the gene expression level and
expression regulation level. Differentially expressed genes (DEGs) were identified
between ALS and normal control samples. In addition, the Gene Ontology (GO),
REACTOME pathway enrichment analysis, protein-protein interaction (PPI)
network, miRNA-hub gene regulatory network, TF-hub gene regulatory network,
drug-hub gene interaction network and receiver operating characteristic (ROC)
curve analysis were implemented to analyze the key differentially expressed genes,
and the related molecular mechanisms were illuminated by this investigation. We
aimed to explore new molecular biomarkers or potential therapeutic targets for
ALS.

Materials and Methods
RNA-sequencing data source

We downloaded the RNA sequencing data GSE277709 [Koks et al. 2021 ]from the
GEO database with its platform as GPL24676 Illumina NovaSeq 6000 (Homo
sapiens). A total of 84 samples were available, including 42 ALS samples from



whole blood of ALS patients and 42 normal control samples from whole blood of
healthy controls.

Identification of DEGs

To assess DEGs, using the ‘DESeq2’ package [Love et al. 2014] of R software.
The Benjamini and Hochberg (BH) method was performed to adjust P value to
decrease the false positive error [Solari et al. 2017]. A gene was defined as a DEG
between the ALS and normal control samples, when the adjust P value was <0.05,
and the gene expression fold change (FC) value was > 0.822 for up-regulated
genes and the gene expression fold change (FC) value was < -1.379 for down-
regulated genes, which were visualized as volcano plot and heat map. ggplot2 and
gplot packages in R software was applied to generate volcano plot and heat map.

GO and pathway enrichment analyses of DEGs

The Gene Ontology (GO) (http://www.geneontology.org) [Thomas, 2017] is a
bioinformatics tool providing a framework and set of concepts for describing the
functions of gene products from all organisms. GO explains the three main
categories: biological processes (BP), cell components (CC), and molecular
functions (MF). REACTOME (https://reactome.org/) [Fabregat et al. 2018] is a
database resource integrated the information of genomes, biological pathways,
diseases and chemicals. To better understand the biological function and
characteristics, g:Profiler (http://biit.cs.ut.ee/gprofiler/) [Reimand et al. 2007] was
used to perform enrichment analysis. GO terms and REACTOME maps of
biological functions associated with an adjusted P value <0.05.

Construction of the PPI network and module analysis

All DEGs were analyzed using the online tool HIPPIE (Human Integrated Protein-
Protein  Interaction  rEference) interactome (https://cbdm-01.zdv.uni-
mainz.de/~mschaefer/hippie/network.php) [Alanis-Lobato et al. 2020]. The
interaction information of all DEGs was downloaded and further modified by

Cytoscaple software (http:// www.cytoscape.org/) (v3.10.4) for better visualization
[Ono et al. 2025]. Network Analyzer plugin is commonly used for significant gene
identification (hub genes), and the hub genes in the PPI network were determined
by four algorithms, namely, node degree [Luo et al. 2017], betweenness [Li et al.
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2017], stress [Gilbert et al. 2021] and closeness [Li et al. 2020]. The significant
gene modules were identified by PEWCC Cytoscape plug-in [Zaki et al. 2013].

Construction of the miRNA-hub gene regulatory network

The target miRNAs of the hub genes were predicted by miRNet database
(https://www.mirnet.ca/) [Fan et al 2018]. MiRNAs that were found in databases
(TarBase, miRTarBase, miRecords, miRanda (S mansoni only), miR2Disease,
HMDD, PhenomiR, SM2miR, PharmacomiR, EpimiR, starBase, TransmiR,
ADmiRE, and TAM 2.0) were selected as the target miRNAs, and a visual
miRNA-hub gene regulatory network was constructed according to the targeting
relationship between the hub genes and miRNAs using Cytoscape software [Ono et
al. 2025].

Construction of the TF-hub gene regulatory network The target TFs of the hub
genes were predicted by NetworkAnalyst database
(https://www.networkanalyst.ca/) [Zhou et al 2019]. TFs that were found in
database (JASPAR) were selected as the target TFs, and a visual TF-hub gene
regulatory network was constructed according to the targeting relationship between
the hub genes and TFs using Cytoscape software [Ono et al. 2025].

Construction of the drug-hub gene interaction network

The drug molecules of the hub genes were predicted by NetworkAnalyst database
(https://www.networkanalyst.ca/) [Zhou et al 2019]. Drug molecules that were
found in database (DrugBank) were selected as the target drug molecules, and a
visual drug-hub gene interaction network was constructed according to the
targeting relationship between the hub genes and drug molecules using Cytoscape
software [Ono et al. 2025].

Receiver operating characteristic (ROC) curves analysis

Validation dataset was retrieved from GEO database to verify hub gene expression
differences in ALS and normal control samples. The ROC curves were constructed
using the pROC package [Robin et al. 2011], with area under the curve (AUC)
values determined to evaluate diagnostic performance of hub genes. Higher AUC
indicates better diagnostic performance of hub genes. Usually, an AUC value of
>0.8 indicated excellent diagnostic value.
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Results
Identification of DEGs

A total of 958 DEGs were screened from the GSE277709 RNA sequencing dataset
with fold change (FC) value was > 0.822 for up-regulated genes and the gene
expression fold change (FC) value was < -1.379 for down-regulated genes, and adj
P <0.05), including 479 up-regulated and 479 down-regulated genes (Table 1).
Fig. 1 shows the volcano plots of the DEGs. In Fig. 2, the heatmap displayed the
DEGs that were up-and down-regulated between ALS group and the normal
control group.

GO and pathway enrichment analyses of DEGs

To elucidate the biological significance of the DEGs, we performed comprehensive
functional enrichment analyses. The GO enrichment analysis revealed that these
genes were significantly enriched BP: multicellular organismal process, response to
stimulus, primary metabolic process and biosynthetic process (Table 2). The CC
analysis revealed predominant associations with cell periphery, plasma membrane,
intracellular membraneless organelle and organelle lumen (Table 2). The MF
analysis identified key roles in signaling receptor binding, cell adhesion molecule
binding, transmembrane transporter activity and metal ion transmembrane
transporter activity (Table 2). The enriched terms for each GO category are
visually summarized in Fig.3 - Fig.4. The REACTOME pathway enrichment
analysis further indicated significant enrichment in major pathways: extracellular
matrix organization, ECM proteoglycans, sensory perception and neuronal system
(Table 3). Fig.3 - Fig.4 illustrates the five most statistically significant enriched
pathways based on adj p-values.

Construction of the PPI network and module analysis

A total of 958 DEGs were subjected to PPI network analysis using the HIPPIE
database. The analysis was performed with default parameters, yielding a network
comprising 8576 interconnected nodes and 19922 edges after excluding
unconnected protein nodes. In the HIPPIE -generated PPI network, nodes represent
genes, while edges indicate functional interactions between them. The PPI network
was subsequently visualized and analyzed using Cytoscape software (Fig. 5). The



hub genes were identified using the cytoHubba plugin in Cytoscape, employing
four algorithms: node degree, betweenness, stress and closeness. Integrating these
results identified hub genes: EGFR, FN1, CAVI1, BCARI, YAP1, POUS5FI,
TTYHI, ACTA1, GPR17 and TF (Table 4). We further used the PEWCC plugin to
identify the gene cluster modules according to the filter criteria, and the results
showed that two significant modules were identified. Module 1 had 79 nodes and
119 edges (Fig. 6). GO term and pathway enrichment analysis showed that the
genes in this module was extracellular matrix organization, diseases of
glycosylation, axon guidance, ECM proteoglycans, regulation of insulin-like
growth factor (IGF) transport and uptake by insulin-like growth factor Binding
proteins (IGFBPs), signal transduction, multicellular organismal process, response
to stimulus and cell periphery (Fig. 7). Module 2 had 61 nodes and 77 edges (Fig.
8). GO term and pathway enrichment analysis showed that the genes in this
module was neuronal system and transmission across chemical synapses (Fig. 9).

Construction of the miRNA-hub gene regulatory network

MiRNAs have been reported to control gene levels by binding to the target mRNA
and play a key role in disease progression [Cheng et al. 2023]. We constructed a
regulatory network of hub genes and miRNAs by Cytoscape, which comprised
2753 nodes [hub gene:407, miRNA: 2346] and 40543 edges (Fig. 10). CCNDI1
was predicted to be regulated by 543 miRNAs (ex; hsa-miR-6874-5p), FN1 was
predicted to be regulated by 366 miRNAs (ex; hsa-miR-1307-3p), TIP1 was
predicted to be regulated by 346 miRNAs (ex; hsa-miR-153-3p), YAP1 was
predicted to be regulated by 315 miRNAs (ex; hsa-miR-92b-3p), IGF2BP1 was
predicted to be regulated by 295 miRNAs (ex; hsa-miR-7160-3p), NCAPG was
predicted to be regulated by 172 miRNAs (ex; hsa-miR-561-5p), TMEM132A was
predicted to be regulated by 122 miRNAs (ex; hsa-miR-23a-3p), ACTN2 was
predicted to be regulated by 117 miRNAs (ex; hsa-miR-6887-3p), HNRNPA1L2
was predicted to be regulated by 112 miRNAs (ex; hsa-miR-7157-3p) and TF was
predicted to be regulated by 110 miRNAs (ex; hsa-miR-152-3p) (Table 5).

Construction of the TF-hub gene regulatory network

TFs have been reported to control gene levels by binding to the target gene and
play a key role in disease progression [Morimoto et al. 2012]. We constructed a



regulatory network of hub genes and TFs by Cytoscape, which comprised 478
nodes [hub gene: 82, TF: 396] and 3042 edges (Fig. 11). BCARI1 was predicted to
be regulated by 28 TFs (ex; GATA2), CAV1 was predicted to be regulated by 16
TFs (ex; SREBF1), FN1 was predicted to be regulated by 14 TFs (ex; RELA),
FLNC was predicted to be regulated by 12 TFs (ex; GATA3), IGF2BP1 was
predicted to be regulated by 12 TFs (ex; MAX), SLC6A1S5 was predicted to be
regulated by 16 TFs (ex; SRF), POUS5F1 was predicted to be regulated by 11 TFs
(ex; IRF2), HNRNPAI1L2 was predicted to be regulated by 11 TFs (ex; MEF2A),
ACTN2 was predicted to be regulated by 11 TFs (ex; USF2) and CTNNA3 was
predicted to be regulated by 10 TFs (ex; YY1) (Table 5).

Construction of the drug-hub gene interaction network

Drug molecules have been reported to control protein levels by binding to the
target protein [Morimoto et al. 2012]. We constructed a regulatory network of hub
genes and drug molecules by Cytoscape (Fig.12 and Fig.13). Up-regulated genes
such as GABRE was predicted to be targeted by 76 drug molecules (ex;
Lormetazepam), F10 was predicted to be targeted by 70 drug molecules (ex;
Lonoctocog alfa), MET was predicted to be targeted by 34 drug molecules (ex;
Capmatinib), PDGFRB was predicted to be targeted by 28 drug molecules (ex;
Becaplermin), GRIA1 was predicted to be targeted by 19 drug molecules (ex;
Perampanel) (Table 6), while down-regulated genes such as GABRG2 was
predicted to be targeted by 86 drug molecules (ex; Medazepam), DRD4 was
predicted to be targeted by 40 drug molecules (ex; Cabergoline), GRIN2B was
predicted to be targeted by 39 drug molecules (ex; Taurine), CHRNB2 was
predicted to be targeted by 26 drug molecules (ex; Physostigmine) and TF was
predicted to be targeted by 17 drug molecules (ex; Ferrous succinate) (Table 6).

Receiver operating characteristic (ROC) curves analysis

The ROC curve was used to measure the diagnostic value of hub genes. The
diagnostic value of hub genes in recognizing ALS from normal control presented
excellent diagnostic value with AUC of 0.891 in EGFR, AUC of 0. 913 in FNI,
AUC of 0. 908 in CAV1, AUC of 0. 898 in BCAR1, AUC of 0. 894 in YAPI,
AUC of 0. 890 in POUSF1, AUC of 0. 907 in TTYH1, AUC of 0. 917 in ACTALI,
AUC of 0. 916 in GPR17 and AUC of 0. 895 in TF (Fig.14).



Discussion

ALS still is a severe disease which is hard to diagnosed and continuously makes
patients and social suffering. The rapid advancement of RNA sequencing
technology and bioinformatics could provide more references for finding
diagnostic biomarkers and prognostic suggestions for diseases.

In our investigation, GSE277709, a RNA sequencing data which
downloaded from the NCBI-GEO database, was used to explore potential
biomarkers and molecular mechanisms of ALS. Firstly, 958 DEGs (479 up-
regulated genes and 479 down-regulated genes) between ALS groups and normal
control groups were screened out. IGFBPS [Albrethsen et al. 2025] and MMP2
[Fang et al. 2010] might involve in the pathogenesis of ALS. Studies have shown
that COL1A2 [Pan et al. 2010], GREMI [Atak et al. 2026], DCN (decorin) [Bolton
et al. 2008], MMP2 [Belo et al. 2015] and RSCI1A1 [Osswald et al. 2005] are
altered expressed in patients with obesity. GREM1 [Mitroi et al. 2022], DCN
(decorin) [Chen et al. 2020], STC2 [Gudeet al. 2023], MMP2 [Arreguin-Cano et
al. 2019] and TNFRSFI11B [Biscetti et al. 2014] were a risk factors for the
pathogenesis of diabetes mellitus. Altered expression of IGFBPS [Lee et al. 2013],
COLTA2 [Tian et al. 2016], GREM1 [Meng et al. 2020], THBS2 [Oguri et al.
2009] and MMP2 [Wu et al. 2019] promotes the occurrence of hypertension. The
expression level of MMP2 [Giricz et al. 2006] was related to the severity of
hyperlipidemia. Studies have shown that IGFBPS5 [Zhu et al. 2024], COL1A2
[Huang et al. 2022], GREMI1 [Kupryte et al. 2024], DCN (decorin) [Vu et al.
2018], STC2 [Gude et al. 2023], THBS2 [Hsu et al. 2021], MMP2 [Wang et al.
2022] and RNY [Repetto et al. 2015] are related to the pathogenesis of
cardiovascular diseases. IGFBP5 [Lang et al. 2006], COL1A2 [Xu et al. 2024],
GREMI [Qu et al. 2020], DCN (decorin) [Liu et al. 2018], THBS2 [Zhao et al.
2020], MMP2 [de Jager and Hoefer, 2017], TNFRSF11B [Zhang et al. 2023] and
RNYT1 [Saffold et al. 2025] can be used as a biomarkers in the diagnosis of
inflammation. DCN (decorin) [Xie et al. 2022], STC2 [Qie et al. 2024] and MMP2
[Gong et al. 2018] are associated with oxidative stress. Altered expression of
IGFBP5 [Capuano et al. 2019], COL1A2 [Huang et al. 2022] and MMP2
[Bobinska et al. 2016] might promote anxiety and depression. IGFBPS5 [Capuano et
al. 2019], DCN (decorin) [Jiang et al. 2022] and MMP2 [Li et al. 2025] might
serve as a biomarkers for the pathogenetic activity of cognitive dysfunction.



IGFBP5 [Chen et al. 2025], GREMI1 [Aoshima et al. 2021], DCN (decorin)
[Kehlet et al. 2017], COL12A1 [Huang et al. 2025], THBS2 [Yu et al. 2025] and
MMP2 [D Avila-Mesquita et al. 2021] have been reported to be very important in
respiratory failure. Previous studies have reported that the expression changes of
COL1A2 [Lindahl et al. 2009], DCN (decorin) [Xu et al. 2012], STC2 [Bermejo et
al. 2025], THBS2 [Luo et al. 2026], MMP2 [Kreisel et al. 2016], TNFRSF11B
[Biscetti et al. 2013] and RSC1A1 [Sebastiani et al. 2018] are potent risk factors
for stroke. These might be pivotal genes involved in the pathophysiological
process of ALS

Then, GO and REACTOME pathway enrichment analysis were conducted
to gain more insights into the function of these DEGs in ALS. Signaling pathways
include Regulation of Insulin-like Growth Factor (IGF) transport and uptake by
insulin-like growth factor binding proteins (IGFBPs) [Hosback et al. 2007],
diseases of glycosylation [Nakamura et al. 2024 ], axon guidance [Kim et al. 2023],
signal transduction [Medinas et al. 2017], sensory perception [Kleinerova et al.
2025], neuronal system [Gentile et al. 2019], transmission across chemical
synapses [Gulino et al. 2023] and transport of small molecules [Magrané and
Manfredi, 2009] are involved in the ALS. GJA1 [Vicario et al. 2022], WNT5A
[Liu et al. 2022], EGFR (epidermal growth factor receptor) [Wang et al. 2023],
CCN2 [Gonzalez et al. 2018], STMN2 [Liu et al. 2024], CRYAB (crystallin alpha
B) [Lu et al. 2019], FGF1 [Cassina et al. 2005], TIMP3 [Lee et al. 2008], YAP1 [Li
et al. 2025], LOX (lysyl oxidase) [Li et al. 2004], GPNMB (glycoprotein nmb)
[Clarke et al. 2024], HAND?2 [Rodrigues et al. 2021], CAV1 [Adey et al. 2023],
PIEZO2 [Sonkod et al. 2025], LRP4 [Rivner et al. 2017], GDNF (glial cell derived
neurotrophic factor) [Modol-Caballero et al. 2021], NDNF (neuron derived
neurotrophic factor) [Cheng et al. 2023], HECW1 [Haouari et al. 2023], HTR2B
[Aroux et al. 2021], LGRS [Song et al. 2015], CXCL12 [Mullick et al. 2026],
MAPIB [Strohm et al. 2022], UCHLI1 [Li et al. 2020], DPYSL3 [Blasco et al.
2013], AXL (AXL receptor tyrosine kinase) [Spatafora et al. 2026], CRMPI1
[Kawamoto et al. 2022], FGF2 [Petri et al. 2009], IGFBP3 [Albrethsen et al. 2025],
TYRO3 [Fujita et al. 2018], LICAM [Dunlop et al. 2023], SELENOP
(selenoprotein P) [Urbano et al. 2022], SCD (stearoyl-CoA desaturase) [Vinknes et
al. 2013], GPM6A [Nakamura et al. 2025], CORO2B [Wu et al. 2024], PLS3
[Wadman et al. 2019], CCL2 [Nogradi et al. 2025], PDK4 [Pradhan et al. 2025]



ETS1 [Scoles et al. 2012], OSMR (oncostatin M receptor) [Chen et al. 2024],
MMPI1 [Lukaszewicz-Zajac et al. 2014], BRCAT1 [Noristani et al. 2015], HTRAI
[Zhang et al. 2025], PHLDAS3 [Szebényi et al. 2024], IGFBP4 [Albrethsen et al.
2025], PLG (plasminogen) [Glas et al. 2007], FGF8 [Imaizumi et al. 2018], DLL4
[Mora et al. 2024], MT-ND4 [Berardo et al. 2020], PRKCG (protein kinase C
gamma) [Seki et al. 2007], NDST3 [Tang et al. 2022], GADI [Romano et al.
2021], CHRNB2 [Jalaiei et al. 2025] and ABCC9 [Dugan et al. 2021] have been
demonstrated to play important roles in ALS.

The studies suggested COL1A1 [Pan et al. 2010], COL3A1 [Wang et al.
2024], LUM (lumican) [Strieder-Barboza et al. 2022], THY1 [Al-Ameri et al.
2024], TNC (tenascin C) [Benbow et al. 2016], PAPPA (pappalysin 1) [Martin-
Rivada et al. 2025], WNTS5A [Koutaki et al. 2021], LAMA4 [Hagemann et al.
2023], SOD3 [Gao et al. 2020] and EGFR (epidermal growth factor receptor) [Cao
et al. 2022] could be potential diagnostic biomarkers for obesity. Previous studies
demonstrated that COL1A1 [Lin et al. 2021], CCN1 [Xiang et al. 2023], COL3A1
[Gaikwad et al. 2010], LUM (lumican) [Strieder-Barboza et al. 2022], THY1
[Aparicio et al. 1990], TNC (tenascin C) [Li et al. 2022], FN1 [Liu et al. 2025],
WNTS5A [Liu et al. 2023], SOD3 [Kuo et al. 2019] and EGFR (epidermal growth
factor receptor) [Li et al. 2018] are associated with diabetes mellitus. COL1A1
[Castoldi et al. 2012], CCN1 [Liu et al. 2023], COL3A1 [Samokhin et al. 2018],
SULF1 [Cha et al. 2018], WNT5A [Kawarazaki et al. 2020], KCNK2 [Shima et al.
2024], SOD3 [Chi et al. 2025], EGFR (epidermal growth factor receptor)
[Rafikova et al. 2016], FST (follistatin) [Kuganathan et al. 2024] and AMOTL?2
[Deng et al. 2024] might play a role in the pathogenesis of hypertension. COL1A1
[Chen et al. 2024], CCNI1 [Yao et al. 2022], WNTS5A [Awan et al. 2022], SOD3
[Cui et al. 2014], EGFR (epidermal growth factor receptor) [Fang et al. 2016],
CCN2 [Tejera-Muioz et al. 2022], FGF1 [Li et al. 2026], SNAI2 [Liu et al. 2025],
DKKI [Di et al. 2021] and CACNA2D1 [Xiong et al. 2021] might be involved in
the pathogenesis of hyperlipidemia. COL1A1 [Luo et al. 2025], COLS8AI
[Alzhrani et al. 2024], CCNI1 [Yang et al. 2021], COL3A1 [Norgan Radler et al.
2025], SVEP1 [Osawa et al. 2025], GJA1 [Yi et al. 2024], CDHI11 [Cao et al.
2021], LUM (lumican) [Su et al. 2026], THY1 [Li et al. 2020] and TNC (tenascin
C) [Li et al. 2022] can be used as clinical prognostic as well as diagnostic
biomarkers for cardiovascular diseases. COL1A1 [Shi et al. 2020], COL8A1 [Li et



al. 2025], CCNI [Jiang et al. 2022], GJAI [Vicario et al. 2022], CDHI11 [Tang et
al. 2025], LUM (lumican) [Lohr et al. 2012], THY1 [Schubert et al. 2011], TNC
(tenascin C) [Imanaka-Yoshida et al. 2021], SULF1 [Zhu et al. 2026] and FN1 [Yu
et al. 2024] can be used as a prognostic, diagnostic and therapeutic target in
inflammation. COL1A1 [Fu et al. 2019], CCNI1 [Yoshida et al. 2007], LUM
(lumican) [Li et al. 2025], THY1 [Chen et al. 2019], TNC (tenascin C)
[Hasanzadeh et al. 2021], ITGA11 [Liu et al. 2026], WNTS5A [Zhao et al. 2015],
SOD3 [Wert et al. 2018], EGFR (epidermal growth factor receptor) [Chen et al.
2017] and CCN2 [Valentijn et al. 2021] can be used as a biomarkers of oxidative
stress. GJA1 [Kaut et al. 2017], TNC (tenascin C) [Peng et al. 2022], WNT5A
[Ortiz-Matamoros and Arias, 2018], KCNK2 [Congiu et al. 2015], EGFR
(epidermal growth factor receptor) [McFarland et al. 2015], FGF1 [Deng et al.
2019], SLIT3 [Jiang et al. 2026], ABI3BP [Kari et al. 2023], STCI1 [Chao et al.
2021] and DKK1 [Ortiz-Matamoros and Arias, 2018] were identified as a crucial
genes in anxiety and depression. CCN1 [Huo et al. 2026], GJA1 [Kajiwara et al.
2018], THY1 [Magen et al. 2015], TNC (tenascin C) [Hasanzadeh et al. 2021],
FN1 [Fei et al. 2026], WNT5A [Ding et al. 2017], EGFR (epidermal growth factor
receptor) [Chen et al. 2016], CCN2 [Liu et al. 2025], STMN2 [Pulukuri et al.
2025] and EFEMP1 [Zhang et al. 2020] might play an important role in regulating
the genetic network related to the occurrence and development of cognitive
dysfunction. The abnormal expression of COL1A1 [Tsitoura et al. 2021], CCNI1
[Morrell et al. 2020], COL3A1 [Wan et al. 2020], THY1 [Zhou et al. 2016], TNC
(tenascin C) [Donovan et al. 2023], SULF1 [Tu et al. 2024], FN1 [Wang et al.
2025], WNTS5A [Huang et al. 2025] and EGFR (epidermal growth factor receptor)
[Venkataraman et al. 2017] might be related to the progression of respiratory
failure. The abnormal expression of COL1AT1 [Feng et al. 2021], CCNI1 [Lee et al.
2025], COL3A1 [Lv et al. 2014], GJATI [Li et al. 2025], THY1 [Wang et al.
2001], TNC (tenascin C) [Chelluboina et al. 2022], ITGA11 [Hou et al. 2025],
SOD3 [Mai et al. 2019], EGFR (epidermal growth factor receptor) [Nakano et al.
2023], and CRYAB (crystallin alpha B) [Arac et al. 2011] contributes to the stroke.
Therefore, in this study, we obtained a functional overview of the complex gene
expression changes in ALS by focusing on signaling pathway and GO terms.
Novel biomarkers for ALS are listed in Table 7.



Further, we constructed a PPI network via the HIPPIE database and
Cytoscape software and screened out hub genes (EGFR, FN1, CAV1, BCARI,
YAP1, POUSF1, TTYH1, ACTA1, GPR17, TF, COL6A3, COL12A1, THBS2,
COL6A1, CXCL12, IGFBP3, MMP2, TIMP3, COL1A1, LOX, COL5A1, DCN6 ,
MMP14, PRKCG, ACTN2 and GRIN2B) from the PPI network and modules.
EGFR (epidermal growth factor receptor) is implicated in the pathogenesis of
ALS, particularly via its role in neuroinflammation and glial cell dysfunction [Le
Pichon et al. 2013]. FNI1 is implicated in the pathogenesis of ALS primarily
through dysregulation of the extracellular matrix (ECM), neuroinflammation, and
fibrotic remodelling around motor neuron [Lin et al. 2020]. CAV1 is implicated in
ALS pathogenesis mainly via its role in membrane lipid-raft organization,
neurotrophic signalling, and neuronal survival [Adey et al. 2023]. BCARI biology
as a focal-adhesion and mechanosensing scaffold protein suggests it might
involved indirectly to ALS pathogenesis through altered signaling at the neuron—
extracellular matrix (ECM) interface, neuroinflammation, and survival pathways
[Camacho Leal Mdel et al. 2015]. YAP1 appears to be associated in ALS mainly as
a protective regulator of TDP-43 pathology and astrocyte-mediated support rather
than as a classic causative ALS gene [Zhang et al. 2025]. GPR17 contributes to
ALS pathogenesis by promoting an immature, dysfunctional oligodendrocyte state
that weakens metabolic and structural support for motor neurons [Bonfanti et al.
2020]. Transferrin (TF) is involved in ALS mainly through iron transport and iron-
homeostasis disturbance [Mizuno et al. 2006]. CXCLI12 participates in ALS
pathogenesis mainly through the CXCL12/CXCR4/CXCR7 chemokine axis, which
affects neuroinflammation, glial signaling, and motor-neuron/axon preservation
[Mullick et al. 2026]. IGFBP3 is associated in ALS mainly through the IGF
signaling axis, where it regulates how much insulin-like growth factor-1 is
available to motor neurons and muscle [Sakowski et al. 2009]. MMP?2 is associated
in ALS mainly as part of the extracellular-matrix remodeling and
neuroinflammation axis [Lukaszewicz-Zajac et al. 2014]. TIMP3 can promote
motor-neuron apoptosis and might act upstream of Fas/caspase signaling in ALS
models [Lee et al. 2008]. COL1A1 might be involved in ALS indirectly through
extracellular-matrix remodeling, focal adhesion signaling, and stress responses in
motor neurons and spinal cord tissue [Rasa et al. 2025]. LOX expression and
activity are associated in SOD1"G93A”" ALS models and in vulnerable CNS
regions, suggesting association with disease advancement [Li et al. 2004]. MMP14



is associated in ALS mainly as a matrix-remodeling and neurodegeneration-
associated protease [Sanchez-Torres et al. 2020]. PRKCG is relevant to ALS
biology as a kinase that can influence neuronal survival pathways, synaptic
function, and stress signaling [Guo et al. 2020]. Current evidence suggests at most
an ACTN2 play role in ALS through muscle and cytoskeletal pathology rather than
direct motor-neuron [Shtilbans et al. 2011]. POUSF1, TTYH1, ACTA1, COL6A3,
COLI12A1, THBS2, COL6A1, COL5A1, DCN6 and GRIN2B does not currently
have strong direct evidence as an ALS-causing or ALS-risk genes.

To explore the molecular mechanism of ALS, miRNA-hub gene regulatory
network and TF-hub gene regulatory network were also constructed. We identified
miRNA and TFs, all of which can regulate the expression of hub genes and provide
more evidences for the elucidation of the mechanism of ALS progression. Hsa-
miR-23a-3p [Liu et al. 2023], hsa-miR-152-3p [Zhu et al. 2023], SREBF1 [Yuan et
al. 2018], RELA [Schiaffino et al. 2018], SRF [Song et al. 2023] and YY1 [Chen
et al. 2023] serving as biomarkers in ALS. Hsa-miR-6874-5p, hsa-miR-1307-3p,
hsa-miR-153-3p, hsa-miR-92b-3p, hsa-miR-7160-3p, hsa-miR-561-5p, hsa-miR-
6887-3p, hsa-miR-7157-3p, GATA2, GATA3, IRF2, MEF2A and USF2 might be
a novel targets for the treatment of ALS.

Next, the candidate drug targeting hub genes with ALS were screened out
via the DrugBank database. The drug-hub gene interaction network analysis
identified several potential therapeutic compounds, such as Lormetazepam,
Lonoctocog alfa, Capmatinib, Becaplermin, Perampanel, Medazepam,
Cabergoline, Taurine, Physostigmine and Ferrous succinate, which might target
these senescence-related genes, offering promising candidates for future ALS
treatment strategies. Drug molecules such as Perampanel [Turalde et al. 2022],
Taurine [Nakazato et al. 2022] and Physostigmine [Norris et al. 1993] exhibits
significant therapeutic potential as a treatment for ALS.

Finally, we performed ROC analysis to investigate the sensitivity and
specificity of hub gene diagnosis of ALS, and the results showed that the
expression of hub genes was related to the diagnosis of ALS.

In conclusion, this study identified novel biomarkers and signaling pathways
through integrative bioinformatics analysis, providing new insights into ALS



pathogenesis. Taken above, our bioinformatics analysis identified 958 DEGs of
ALS. Among them, EGFR, FN1, CAV1, BCARI, YAP1, POUSFI, TTYHI,
ACTA1l, GPR17 and TF were verified and considered as hub genes were
associated with disease prognosis, which could be predictive and therapeutic
targets.
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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 - A 42 =ALS; Bl — B 42 = Normal control)
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Fig. 3. GO and REACTOME pathway enrichment analysis for up regulated genes. p < 0.05.
Abbreviations: BP, biological process; CC, cell component; MF, molecular function. GO, Gene
Ontology; REAC, REACTOME. The size of the circle represents the number of genes involved,
and the abscissa represents the frequency of the genes involved in the term total genes.
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Fig. 4. GO and REACTOME pathway enrichment analysis for down regulated genes. p < 0.05.
Abbreviations: BP, biological process; CC, cell component; MF, molecular function. GO, Gene




Ontology; REAC, REACTOME. The size of the circle represents the number of genes involved,
and the abscissa represents the frequency of the genes involved in the term total genes.
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Fig. 5. PPI network of DEGs. Up regulated genes are marked in parrot green; down regulated

genes are marked in orange.

Fig. 6. Modules 1 was isolated form PPI of up regulated genes. Module 1 has 79 nodes and 119

edges for up regulated genes. Up regulated genes are marked in green
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TFs; up regulated genes are marked in green; down regulated genes are marked in red.
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Tables

Table 1 The statistical metrics for key differentially expressed genes (DEGs)

Gene Symbol

logFC

pValue

adj.P.Val tvalue

Regulations

Gene Name




IGFBP5 8.023452 7.94E-78 1.01E-74 18.67479 Up insulin like growth factor binding protein 5

COL1A2 7.776929 1.65E-167 4.64E-163 27.58573 Up collagen type I alpha 2 chain
GREMI 7.772907 5.98E-112 2.10E-108 22.48381 Up gremlin 1, DAN family BMP antagonist
DCN 7.651124 2.29E-121 1.29E-117 23.42667 Up decorin
STC2 7.637326 6.84E-94 1.48E-90 20.55571 Up stanniocalcin 2
COL12A1 7.589143 5.27E-118 2.11E-114 23.09444 Up collagen type XII alpha 1 chain
THBS2 7.570886 2.96E-99 8.33E-96 21.14665 Up thrombospondin 2
MMP2 7.426168 6.76E-99 1.73E-95 21.10767 Up matrix metallopeptidase 2
TNFRSF11B 6.873739 8.50E-78 1.04E-74 18.67112 Up TNF receptor superfamily member 11b
RSCI1A1 6.841547 2.52E-20 5.35E-19 9.237637 Up regulator of solute carriers 1
COL1A1 6.818553 1.26E-140 1.19E-136 25.24563 Up collagen type I alpha 1 chain
COLBA1 6.766847 4.96E-97 1.16E-93 20.90367 Up collagen type VIII alpha 1 chain
RND3 6.680955 6.20E-76 6.97E-73 18.44066 Up Rho family GTPase 3
CCN1 6.459457 2.30E-66 1.84E-63 17.20841 Up cellular communication network factor 1
COL3A1 6.336162 2.21E-81 3.11E-78 19.1069 Up collagen type III alpha 1 chain
sushi, von Willebrand factor type A, EGF and pentraxin domain
SVEP1 6.318088 1.61E-70 1.56E-67 17.75374 Up containing 1
PRELP 6.17553 1.04E-55 4.35E-53 15.724 Up proline and arginine rich end leucine rich repeat protein
CCDC80 6.15819 6.62E-108 2.07E-104 22.0666 Up coiled-coil domain containing 80
GJA1 6.109932 1.69E-62 1.05E-59 16.68489 Up gap junction protein alpha 1
TMEM47 6.049119 7.71E-56 3.43E-53 15.74266 Up transmembrane protein 47
CDHI1 5.917265 7.47E-55 2.92E-52 15.59835 Up cadherin 11
PAMRI 5.898973 8.15E-56 3.52E-53 15.73921 Up peptidase domain containing associated with muscle regeneration 1
MXRAS 5.866388 3.28E-51 1.11E-48 15.05335 Up matrix remodeling associated 5
FLNC 5.711878 1.09E-92 2.19E-89 20.42099 Up filamin C
LUM 5.686868 3.10E-64 2.29E-61 16.92203 Up lumican
VGLL3 5.673528 3.35E-57 1.52E-54 15.93981 Up vestigial like family member 3
KIRREL1 5.6417 2.26E-48 6.16E-46 14.61485 Up kirre like nephrin family adhesion molecule 1
THY1 5.614875 1.02E-60 5.95E-58 16.43838 Up Thy-1 cell surface antigen
TNC 5.606918 9.04E-48 2.35E-45 14.52008 Up tenascin C
ITGBL1 5.585676 1.06E-51 3.62E-49 15.12817 Up integrin subunit beta like 1
ITGAI11 5.58373 3.24E-54 1.23E-51 15.50435 Up integrin subunit alpha 11
SULF1 5.569652 6.79E-50 2.01E-47 14.85164 Up sulfatase 1
FN1 5.548482 3.23E-64 2.32E-61 16.91962 Up fibronectin 1
PAPPA 5.383399 6.37E-67 5.43E-64 17.2825 Up pappalysin 1
LOXL4 5.353651 4.32E-83 6.39E-80 19.31126 Up lysyl oxidase like 4
WNT5A 5.330339 6.08E-49 1.72E-46 14.70391 Up Wnt family member 5A
ADAMTSLI 5.277336 3.25E-43 6.16E-41 13.78257 Up ADAMTS like 1
PSG4 5.177092 1.06E-35 1.13E-33 12.47197 Up pregnancy specific beta-1-glycoprotein 4
LAMA4 5.136619 3.19E-57 1.47E-54 15.94289 Up laminin subunit alpha 4
PSGS5 5.046699 1.23E-40 1.94E-38 13.3474 Up pregnancy specific beta-1-glycoprotein 5
TENM2 5.038692 2.74E-34 2.61E-32 12.21038 Up teneurin transmembrane protein 2

MFAP4 4.985237 4.55E-42 7.84E-40 13.59072 Up microfibril associated protein 4




PPPIR3C
ISLR
OSMR
KCNK2
ANGPTL2
SOD3
EGFR
CCN2
CCNS
AHNAK2
STMN2
FBLNI1
EFEMP1
CRYAB
FST
AMOTL2
NNMT
LAMBI
DPT
ANTXR1
FGF1
GNG12
COL16A1
LRRN4CL
ITIHS
HAS2
SNAI2
SLIT3
EMX20S
GPX8
FLRT2
ABI3BP
STCl1
COL11A1
PRRX1
SRPX2
PSGl1
DKK1
IL13RA2
MKX
MRGPRF
RAB3B
GRIALI

4.89683
4.869537
4.792362

4.77579
4.764506

4.74832
4.741752
4.692551
4.690872
4.603814
4.592815
4.548287

4.54628

4.44135
4.358077

4.34983
4.334553
4.320476
4.302727
4.177145
4.163554
4.107179
4.101581
4.050716
4.047916
4.030361
4.018202
3.989395
3.980563
3.973343

3.97186
3.961264
3.958853
3.953214
3.950963

3.94696
3.944223
3.937374
3919118
3.898719
3.871194
3.821579
3.816914

1.48E-31
3.89E-36
2.00E-34
9.89E-30
1.55E-32
1.31E-27
9.97E-36
7.09E-92
1.66E-28
2.22E-61
1.26E-30
3.21E-39
2.99E-31
1.45E-26
1.37E-32
2.50E-48
1.71E-30
2.06E-38
3.52E-22
1.32E-34
8.61E-20
1.28E-22
9.89E-30
5.42E-27
4.92E-24
6.19E-21
4.99E-19
3.60E-55
1.12E-22
5.16E-19
4.08E-29
1.97E-18
5.17E-22
1.97E-17
8.71E-20
3.77E-22
4.71E-22
6.98E-23
4.14E-19
2.41E-17
3.47E-20
2.61E-35
3.03E-20

1.05E-29
4.26E-34
1.93E-32
5.69E-28
1.23E-30
6.17E-26
1.07E-33
1.33E-88
8.40E-27
1.36E-58
8.03E-29
4.58E-37
2.03E-29
6.08E-25
1.10E-30
6.76E-46
1.07E-28
2.71E-36
9.24E-21
1.31E-32
1.72E-18
3.56E-21
5.69E-28
2.42E-25
1.58E-22
1.41E-19
9.16E-18
1.44E-52
3.13E-21
9.43E-18
2.23E-27
3.36E-17
1.32E-20
2.99E-16
1.74E-18
9.86E-21
1.22E-20
2.00E-21
7.66E-18
3.63E-16
7.25E-19
2.71E-33
6.38E-19

11.68749
12.55169
12.23577
11.3248
11.87765
10.88839
12.47695
20.32926
11.07518
16.53034
11.50376
13.102
11.62736
10.66693
11.88772
14.60792
11.4777
12.96005
9.684081
12.26956
9.105159
9.786772
11.32482
10.75815
10.11141
9.386761
8.912427
15.64496
9.800557
8.908819
11.2
8.759133
9.644785
8.49577
9.103923
9.677109
9.654412
9.848144
8.933226
8.472211
9.203315
12.40014
9.217943

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
Up

protein phosphatase 1 regulatory subunit 3C
immunoglobulin superfamily containing leucine rich repeat
oncostatin M receptor
potassium two pore domain channel subfamily K member 2
angiopoietin like 2
superoxide dismutase 3
epidermal growth factor receptor
cellular communication network factor 2
cellular communication network factor 5
AHNAK nucleoprotein 2
stathmin 2
fibulin 1
EGF-like fibulin extracellular matrix protein 1
crystallin alpha B
follistatin
angiomotin like 2
nicotinamide N-methyltransferase
laminin subunit beta 1
dermatopontin
ANTXR cell adhesion molecule 1
fibroblast growth factor 1
G protein subunit gamma 12
collagen type XVI alpha 1 chain
LRRN4 C-terminal like
inter-alpha-trypsin inhibitor heavy chain 5
hyaluronan synthase 2
snail family transcriptional repressor 2
slit guidance ligand 3
EMX2 opposite strand/antisense RNA
glutathione peroxidase 8 (putative)
fibronectin leucine rich transmembrane protein 2
ABI family member 3 binding protein
stanniocalcin 1
collagen type XI alpha 1 chain
paired related homeobox 1
sushi repeat containing protein X-linked 2
pregnancy specific beta-1-glycoprotein 1
dickkopf Wnt signaling pathway inhibitor 1
interleukin 13 receptor subunit alpha 2
mohawk homeobox
MAS related GPR family member F
RAB3B, member RAS oncogene family

glutamate ionotropic receptor AMPA type subunit 1




FGF5
ATP8BI
PRSS12

CDHI13
CACNA2D1
HSPB7
GFRA1
CREB3L1
ADAM33
MASP1
FMN2
FAM180A
TIMP3
THSD4
STEAP2
PTGIS
GABBR2

OSR2
LRRCI5
CLDNI11
BMPER
CNTN3

AOX1
TWIST2
CPXM2
MARCHF4
TEADI1
ADAMTSI12
ASS1
CEMIP
FBXL7
TWIST1
S100A16
SLIT2
EMX2
BRINPI
CSPG4
IGKV1D-17
ELN
POSTN
PNPLA3
COL6ALI
MMP1

3.774413
3.770948
3.736226
3.691547
3.675247
3.661438
3.650065
3.624022
3.62008
3.562023
3.520773
3.496396
3.42866
3.410453
3.382285
3.368352
3.365242
3.321309
3.310242
3.295959
3.275075
3.270466
3.254153
3.236185
3.202417
3.18785
3.179169
3.145657
3.139226
3.133663
3.084245
3.083776
3.07626
3.068132
3.063827
3.050493
3.023945
2.984355
2.974008
2.962093
2.960349
2.948133
2.946797

5.92E-16
1.31E-24
2.40E-12
1.02E-21
2.74E-17
6.15E-15
1.13E-20
1.54E-24
5.40E-33
7.40E-24
8.50E-17
491E-12
2.90E-36
7.97E-18
1.05E-16
2.03E-22
2.67E-15
5.98E-17
2.16E-11
7.94E-25
1.04E-22
3.89E-10
8.99E-21
1.56E-28
3.16E-29
1.16E-15
1.01E-34
6.15E-14
1.05E-13
1.40E-42
4.95E-12
2.00E-12
1.63E-11
5.72E-28
9.59E-11
1.59E-08
1.38E-24
0.000911
8.88E-11
1.80E-11
1.15E-11
5.82E-68
3.01E-24

7.56E-15
4.47E-23
2.01E-11
2.52E-20
4.09E-16
6.97E-14
2.48E-19
5.22E-23
4.55E-31
2.34E-22
1.20E-15
3.98E-11
3.20E-34
1.27E-16
1.46E-15
5.48E-21
3.15E-14
8.62E-16
1.62E-10
2.74E-23
2.92E-21
2.50E-09
2.01E-19
7.91E-27
1.75E-27
1.43E-14
1.01E-32
6.28E-13
1.04E-12
2.58E-40
4.01E-11
1.69E-11
1.24E-10
2.78E-26
6.71E-10
8.41E-08
4.67E-23
0.002347
6.23E-10
1.37E-10
8.89E-11
5.28E-65
9.83E-23

8.090925
10.23986
7.009281
9.574507
8.457031
7.800828
9.323478
10.22424
11.96529
10.07123
8.324106
6.908034
12.57481
8.600091
8.298977
9.740268
7.905556
8.365608
6.694659
10.28847
9.808212
6.258242
9.347308
11.08069
11.22267
8.00867
12.29148
7.504868
7.434114
13.67657
6.906877
7.034454
6.735863
10.96363
6.473198
5.65176
10.23514
3.316651
6.484825
6.721172
6.78676
17.41997
10.15946

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
Up

fibroblast growth factor 5
ATPase phospholipid transporting 8B1
serine protease 12
cadherin 13
calcium voltage-gated channel auxiliary subunit alpha2delta 1
heat shock protein family B (small) member 7
GDNF family receptor alpha 1
cAMP responsive element binding protein 3 like 1
ADAM metallopeptidase domain 33
MBL associated serine protease 1
formin 2
family with sequence similarity 180 member A
TIMP metallopeptidase inhibitor 3
thrombospondin type 1 domain containing 4
STEAP2 metalloreductase
prostaglandin 12 synthase
gamma-aminobutyric acid type B receptor subunit 2
odd-skipped related transciption factor 2
leucine rich repeat containing 15
claudin 11
BMP binding endothelial regulator
contactin 3
aldehyde oxidase 1
twist family bHLH transcription factor 2
carboxypeptidase X, M14 family member 2
membrane associated ring-CH-type finger 4
TEA domain transcription factor 1
ADAM metallopeptidase with thrombospondin type 1 motif 12
argininosuccinate synthase 1
cell migration inducing hyaluronidase 1
F-box and leucine rich repeat protein 7
twist family bHLH transcription factor 1
S100 calcium binding protein A16
slit guidance ligand 2
empty spiracles homeobox 2
BMP/retinoic acid inducible neural specific 1
chondroitin sulfate proteoglycan 4
immunoglobulin kappa variable 1D-17
elastin
periostin
patatin like domain 3, 1-acylglycerol-3-phosphate O-acyltransferase
collagen type VI alpha 1 chain

matrix metallopeptidase 1




ZFHX4
PTPN21
GPR176
NUPRI1
NFASC

YAP1
FHOD3
LRIG3
Cllorf87
SRPX
SSTR1
GALNTI15
LOX
DKK2

PDEIC

ROBO2
GLRB
F3
FGF7
KCNJ6
OSRI1
PTPN14
TFAP2C
JPH2
F10

BHMT2
HOXC6

LARP6

COX7A1

NR2F2

SYNC

CHST3

COMP
TENM3
PDLIM4

CPE
KIAA1549L
FABP3
HSPB8
TBX3
RARRES2

MFAP2
LSAMP

2.943053
2.939888
2.889282
2.888462
2.885754
2.885226
2.882614
2.878117
2.873595
2.872246
2.86988
2.867912
2.865695
2.857982
2.853469
2.834851
2.794328
2.783137
2.77734
2.765989
2.747721
2.723243
2.721544
2.704144
2.683358
2.677223
2.668937
2.65656
2.656168
2.640323
2.638116
2.618173
2.612044
2.588397
2.585277
2.583375
2.573477
2.566738
2.544619
2.526021
2.52336
2.518087
2.509287

1.86E-11
1.11E-13
2.02E-14
1.79E-13
3.35E-29
2.12E-24
2.54E-14
4.91E-09
5.27E-14
1.82E-15
3.07E-10
5.97E-14
3.85E-37
2.92E-13
4.67E-15
4.02E-08
8.41E-08
2.94E-16
9.37E-13
6.72E-13
8.01E-08
1.18E-30
1.13E-07
1.59E-10
4.20E-05
3.12E-07
5.37E-08
3.98E-08
9.30E-08
8.15E-08
4.77E-15
1.39E-09
0.000276
6.36E-05
3.41E-06
4.77E-11
5.98E-12
1.34E-06
0.000242
1.91E-09
2.62E-07
3.91E-07
1.28E-07

1.41E-10
1.10E-12
2.16E-13
1.72E-12
1.86E-27
7.04E-23
2.69E-13
2.77E-08
5.42E-13
2.18E-14
2.00E-09
6.10E-13
4.60E-35
2.73E-12
5.36E-14
2.01E-07
4.03E-07
3.88E-15
8.21E-12
6.00E-12
3.85E-07
7.49E-29
5.30E-07
1.08E-09
0.000135
1.38E-06
2.64E-07
1.99E-07
4.43E-07
3.91E-07
5.47E-14
8.31E-09
0.000779
0.000199
1.30E-05
3.45E-10
4.80E-11
5.42E-06
0.000692
1.12E-08
1.17E-06
1.70E-06
5.98E-07

6.716584
7.426813
7.649321
7.363572
11.2173
10.19362
7.619778
5.850173
7.525022
7.95313
6.29537
7.508727
12.73359
7.297957
7.835362
5.489848
5.358012
8.175822
7.139464
7.184954
5.366848
11.50995
5.305178
6.396447
4.096239
5.115848
5.438636
5.49175
5.339947
5.363808
7.832798
6.057122
3.637042
3.99886
4.644422
6.578002
6.880007
4.833424
3.670101
6.005567
5.14921
5.07318
5.281564

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
Up

zinc finger homeobox 4
protein tyrosine phosphatase non-receptor type 21
G protein-coupled receptor 176
nuclear protein 1, transcriptional regulator
neurofascin
Yes1 associated transcriptional regulator
formin homology 2 domain containing 3
leucine rich repeats and immunoglobulin like domains 3
chromosome 11 open reading frame 87
sushi repeat containing protein X-linked
somatostatin receptor 1
polypeptide N-acetylgalactosaminyltransferase 15
lysyl oxidase
dickkopf Wnt signaling pathway inhibitor 2
phosphodiesterase 1C
roundabout guidance receptor 2
glycine receptor beta
coagulation factor III, tissue factor
fibroblast growth factor 7
potassium inwardly rectifying channel subfamily J member 6
odd-skipped related transcription factor 1
protein tyrosine phosphatase non-receptor type 14
transcription factor AP-2 gamma
junctophilin 2
coagulation factor X
betaine--homocysteine S-methyltransferase 2
homeobox C6
La ribonucleoprotein 6, translational regulator
cytochrome c oxidase subunit 7A1
nuclear receptor subfamily 2 group F member 2
syncoilin, intermediate filament protein
carbohydrate sulfotransferase 3
cartilage oligomeric matrix protein
teneurin transmembrane protein 3
PDZ and LIM domain 4
carboxypeptidase E
KIAA1549 like
fatty acid binding protein 3
heat shock protein family B (small) member 8
T-box transcription factor 3
retinoic acid receptor responder 2
microfibril associated protein 2

limbic system associated membrane protein




GRIA3
ADGRL2
BCARI1
ZIC1
FBLIM1
CCNDI
PDPN
CSRP2
INSYN1
COL5A2
CIQTNF5
NFATC4
CCBEl
GPNMB
DZIP1
PCDHI18
HAND2
FAP
ALDHIA3
TAFA5
KDELR3
CAVI
SHISALL1
RSPO3
FRMD6
ACKR4
DCLK1
SIX2
SEMA3D
KCNIP3
CD276
MFAPS
HOXC8
PIEZO2
MGARP
LRP4
RFPL4A
PDZRN3
GDNF
CPZ
MXRAS
CIS
FJX1

2.486905
2.484931
2.468184
2.464254
2.434034
2.424855
2.420526
2401414
2.388842
2.38674
2.383048
2.376564
2.372374
2.363924
2.356381
2.352994
2.341148
2.336007
2.316871
2.313188
2.312401
2.2703
2.268373
2.268279
2.259193
2.251527
2.248156
2.244379
2.240788
2.201847
2.199739
2.190281
2.182192
2.180906
2.174392
2.160948
2.157409
2.154507
2.150184
2.149888
2.133442
2.129238
2.128962

4.70E-13
5.42E-08
2.66E-12
1.66E-05
1.82E-08
2.49E-54
5.30E-05
0.000216
0.002195
7.11E-33
1.52E-05
4.24E-16
4.19E-17
6.06E-19
1.23E-07
3.40E-13
0.000397
4.04E-15
0.000233
1.41E-05
6.95E-06
3.31E-20
2.55E-06
2.78E-05
3.76E-31
1.94E-17
0.000941
0.000833
6.26E-12
7.15E-05
8.17E-12
1.66E-07
0.000532
2.24E-06
9.92E-09
0.000572
0.01872
6.24E-07
0.001017
0.000556
3.04E-17
1.07E-30
0.000196

4.29E-12
2.66E-07
2.22E-11
5.68E-05
9.54E-08
9.61E-52
0.000168
0.000622
0.00524
5.88E-31
5.25E-05
5.49E-15
6.13E-16
1.10E-17
5.76E-07
3.15E-12
0.001092
4.67E-14
0.000668
4.91E-05
2.54E-05
6.93E-19
9.91E-06
9.22E-05
2.51E-29
2.96E-16
0.002418
0.002161
5.00E-11
0.000222
6.43E-11
7.62E-07
0.00143
8.77E-06
5.39E-08
0.001527
0.036255
2.65E-06
0.002594
0.00149
4.51E-16
6.81E-29
0.000567

7.233593
5.437065
6.994614
4.306838
5.628369
15.52117
4.042176
3.699534
3.062439
11.94249
4.325414
8.131469
8.407585
8.890909
5.289013
7.277502
3.542154
7.853542
3.680081
4.341766
4.495094
9.208373
4.703782
4.190728
11.60775
8.497269
3.307502
3.34161
6.873588
3.971313
6.835473
5.233917
3.46412
4.730348
5.73203
3.44453]
2.35107
4.983486
3.285646
3.452092
8.445142
11.51839
3.724687

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
Up

glutamate ionotropic receptor AMPA type subunit 3
adhesion G protein-coupled receptor L2
BCARI scaffold protein, Cas family member
Zic family zinc finger 1
filamin binding LIM protein 1
cyclin D1
podoplanin
cysteine and glycine rich protein 2
inhibitory synaptic factor 1
collagen type V alpha 2 chain
Clq and TNF related 5
nuclear factor of activated T cells 4
collagen and calcium binding EGF domains 1
glycoprotein nmb
DAZ interacting zinc finger protein 1
protocadherin 18
heart and neural crest derivatives expressed 2
fibroblast activation protein alpha
aldehyde dehydrogenase 1 family member A3
TAFA chemokine like family member 5
KDEL endoplasmic reticulum protein retention receptor 3
caveolin 1
shisa like 1
R-spondin 3
FERM domain containing 6
atypical chemokine receptor 4
doublecortin like kinase 1
SIX homeobox 2
semaphorin 3D
potassium voltage-gated channel interacting protein 3
CD276 molecule
microfibril associated protein 5
homeobox C8
piezo type mechanosensitive ion channel component 2
mitochondria localized glutamic acid rich protein
LDL receptor related protein 4
ret finger protein like 4A
PDZ domain containing ring finger 3
glial cell derived neurotrophic factor
carboxypeptidase Z
matrix remodeling associated 8
complement Cls

four-jointed box kinase 1




CAP2 2.125212 0.000455 0.001236 3.505994 Up cyclase associated actin cytoskeleton regulatory protein 2

AKRI1C2 2.123216 0.000328 0.000916 3.592082 Up aldo-keto reductase family 1 member C2
NES 2.113098 7.27E-12 5.76E-11 6.852197 Up nestin
HSPB2 2.111668 0.007195 0.015408 2.687679 Up heat shock protein family B (small) member 2
PLA2RI1 2.102916 1.01E-05 3.58E-05 4.415964 Up phospholipase A2 receptor 1
HOXALII 2.088095 0.008207 0.017329 2.643419 Up homeobox All
CLMP 2.080518 3.69E-18 6.11E-17 8.688022 Up CXADR like cell adhesion molecule
STEAP1 2.037396 5.20E-05 0.000165 4.046665 Up STEAP family member 1
TBXS5 2.034345 0.008208 0.017329 2.643396 Up T-box transcription factor 5
EFS 2.025836 0.000121 0.000361 3.845052 Up embryonal Fyn-associated substrate
MYRIP 2.018701 1.66E-05 5.69E-05 4.306579 Up myosin VIIA and Rab interacting protein
KCNK15 2.008387 0.008147 0.017214 2.645932 Up potassium two pore domain channel subfamily K member 15
DDR2 1.994841 2.62E-33 2.25E-31 12.02533 Up discoidin domain receptor tyrosine kinase 2
DKK3 1.994142 1.60E-19 3.12E-18 9.037563 Up dickkopf Wnt signaling pathway inhibitor 3
NR2F1 1.981164 0.000428 0.001169 3.522332 Up nuclear receptor subfamily 2 group F member 1
FBNI1 1.976471 1.87E-30 1.16E-28 11.46976 Up fibrillin 1
SIM1 1.95815 0.000842 0.002183 3.338724 Up SIM bHLH transcription factor 1
RBPMS 1.957547 4.98E-08 2.46E-07 5.45208 Up RNA binding protein, mRNA processing factor
TBX18 1.953417 8.65E-05 0.000265 3.925615 Up T-box transcription factor 18
FIBIN 1.942527 0.002755 0.006439 2.993843 Up fin bud initiation factor homolog
SERPINE2 1.930577 2.35E-26 9.57E-25 10.6222 Up serpin family E member 2
NDNF 1.925565 0.002776 0.006483 2.991542 Up neuron derived neurotrophic factor
SNX7 1.925541 4.20E-06 1.58E-05 4.601115 Up sorting nexin 7
ECM2 1.9197 2.42E-05 8.11E-05 4.221677 Up extracellular matrix protein 2
GREBIL 1.917813 0.00013 0.000389 3.826011 Up GREBI like retinoic acid receptor coactivator
SYDEI1 1.915527 1.69E-07 7.74E-07 5.230735 Up synapse defective Rho GTPase activating protein 1
MPDZ 1915112 3.68E-10 2.38E-09 6.267142 Up multiple PDZ domain crumbs cell polarity complex component
CAVIN1 1.907152 1.26E-40 1.98E-38 13.34528 Up caveolae associated protein 1
NTF3 1.900952 0.012632 0.025464 2.493984 Up neurotrophin 3
PDGFRL 1.888552 0.008165 0.017252 2.645165 Up platelet derived growth factor receptor like
GPCl1 1.861051 4.57E-26 1.80E-24 10.55993 Up glypican 1
HECT, C2 and WW domain containing E3 ubiquitin protein ligase
HECWI 1.850233 0.000247 0.000704 3.665386 Up 1
FKBP10 1.843098 3.53E-15 4.10E-14 7.870722 Up FKBP prolyl isomerase 10
RPL36A-
HNRNPH2 1.832781 0.010581 0.021755 2.556233 Up RPL36A-HNRNPH2 readthrough
IQCJ-SCHIPI1 1.828948 0.001141 0.002883 3.253112 Up IQCJ-SCHIP1 readthrough
CTHRC1 1.818791 4.19E-05 0.000135 4.096774 Up collagen triple helix repeat containing 1
VSTM4 1.79116 0.000105 0.000318 3.878109 Up V-set and transmembrane domain containing 4
PLPPR4 1.746366 9.67E-06 3.45E-05 4.42449 Up phospholipid phosphatase related 4
ADGRL4 1.734783 0.007236 0.015487 2.685772 Up adhesion G protein-coupled receptor L4
COLS5AlL 1.725114 1.88E-12 1.60E-11 7.042996 Up collagen type V alpha 1 chain
FARP1 1.720709 1.54E-16 2.11E-15 8.253303 Up FERM, ARH/RhoGEF and pleckstrin domain protein 1

DDAHI 1.712179 3.96E-11 2.88E-10 6.605693 Up dimethylarginine dimethylaminohydrolase 1




HSPB6
EMP2
TRBV11-3
GDF5
TBX15
BDKRB2
BICC1
NALF2
LYPD6
SLC2A10
PLACY9
HTR2B
LGRS
IGFBP4
FBLN2
VASN
TUSC3
FGD1
CXCL12
IGKV2-29
SLC1Al
PPIC
TIP1
IGF2BP1
FRASI
EVAIA
SHROOM3

MAGII
RASSF8
GAS6-DT
MAPI1B
GAS6
SIX4
RHBDF]1
MET
GABRE
ENOX1
VIT
LAYN
PARVA
IGKV1D-8
SPRY4

1.705571
1.695582
1.694846
1.688016
1.687965
1.680785
1.673064
1.664295
1.661277
1.660694
1.650749
1.649356
1.630833
1.609416
1.606973
1.603142
1.598146
1.597066
1.590925
1.584381
1.583591
1.583039
1.577047
1.577035
1.572012
1.569301
1.565354

1.559677
1.55934
1.557909
1.553727
1.539865
1.536794
1.515202
1.50841
1.505837
1.504319
1.497646
1.483143
1.456247
1.452371
1.439844

7.83E-06
0.000959
2.67E-05
0.015153
0.000743
0.00022
1.93E-12
0.004262
0.008965
1.53E-10
0.020555
0.003191
0.017782
7.99E-27
5.96E-28
1.06E-11
0.00057
0.003475
0.000355
0.000395
1.86E-06
0.00559
1.02E-08
0.003016
1.57E-06
0.000414
0.000285

2.92E-06
1.66E-14
0.017145
1.28E-12
2.86E-29
0.009437
0.000453
4.44E-06
0.002018
0.017762
3.33E-07
433E-10
9.08E-11
5.79E-05
0.003397

2.83E-05
0.002459
8.89E-05
0.030021
0.001947
0.000632
1.64E-11
0.009564
0.018751
1.04E-09
0.039394
0.007362
0.034639
3.50E-25
2.88E-26
8.26E-11
0.001523
0.007956
0.000985
0.001086
7.35E-06
0.012263
5.55E-08
0.00699
6.29E-06
0.001134
0.000804

1.12E-05
1.80E-13
0.033537
1.11E-11
1.59E-27
0.019641
0.001232
1.66E-05
0.004854
0.034605
1.47E-06
2.77E-09
6.37E-10
0.000183
0.0078

4.469815
3.302145
4.199753
2428712
3.373167
3.695132
7.03929
2.858095
2.613401
6.401977
2.316056
2.94872
2.370135
10.72242
10.95989
6.797791
3.445412
2.922284
3.571614
3.543641
4.768394
2.770912
5.726857
2.966148
4.801582
3.531133
3.628315

4.676623
7.674335
2.383576
7.095926
11.2315
2.595788
3.507026
4.589422
3.087572
2.370551
5.103503
6.241492
6.481557
4.021076
2.929318

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

heat shock protein family B (small) member 6
epithelial membrane protein 2
T cell receptor beta variable 11-3
growth differentiation factor 5
T-box transcription factor 15
bradykinin receptor B2
BicC family RNA binding protein 1
NALCN channel auxiliary factor 2
LY6/PLAUR domain containing 6
solute carrier family 2 member 10
placenta associated 9
5-hydroxytryptamine receptor 2B
leucine rich repeat containing G protein-coupled receptor 5
insulin like growth factor binding protein 4
fibulin 2
vasorin
tumor suppressor candidate 3
FYVE, RhoGEF and PH domain containing 1
C-X-C motif chemokine ligand 12
immunoglobulin kappa variable 2-29
solute carrier family 1 member 1
peptidylprolyl isomerase C
tight junction protein 1
insulin like growth factor 2 mRNA binding protein 1
Fraser extracellular matrix complex subunit 1
eva-1 homolog A, regulator of programmed cell death

shroom family member 3
membrane associated guanylate kinase, WW and PDZ domain
containing 1

Ras association domain family member 8
GASG6 divergent transcript
microtubule associated protein 1B
growth arrest specific 6
SIX homeobox 4
rhomboid 5 homolog 1
MET proto-oncogene, receptor tyrosine kinase
gamma-aminobutyric acid type A receptor subunit epsilon
ecto-NOX disulfide-thiol exchanger 1
vitrin
layilin
parvin alpha
immunoglobulin kappa variable 1D-8

sprouty RTK signaling antagonist 4




ARSJ
FATI
EMLI
UCHLI
PXDN
EMPI
PLPP3
ADAMDECI
TRDV3
SERINC4
ARNT2
DPYSL3
MID1
POPDCI
PACSIN3
HMCNI
GPRS5
RPL23A
JAM2
RPS10-NUDT3
TRDV2
PEDSI-UBE2V]1
TMEMO98
AXL
SH2D5
MAMDC2
LIMCH1
HLA-DQB2
CLSTN2
SERPINEI
MOXD1
TRBV13
IGKV1-37
CIQTNFI
SYNPO2
EDNRB
OGN
SIK 1
CRMPI1
PTX3
DNAJCI2
RNF182
EHD2

1.436589
1.426917
1.418848
1.406472
1.388129
1.384414
1.383493
1.382897
1.375274
1.374455
1.369491
1.368573
1.353005
1.340335
1.330795
1.317502
1.312989
1.301562
1.291597
1.278148
1.276556
1.272695
1.253827
1.251554
1.250444
1.24108
1.238899
1.236112
1.223283
1.21927
1.214013
1.211919
1.20512
1.186785
1.183085
1.178295
1.168848
1.164401
1.163522
1.160889
1.15976
1.156006
1.154076

4.09E-09
2.03E-08
0.007596
0.000255
5.10E-05
1.58E-16
1.70E-18
4.82E-08
0.003406
0.005025
0.001302
0.000135
4.87E-07
0.000982
0.005719
2.12E-08
0.003136
6.47E-46
5.92E-05
1.03E-35
0.000235
0.003505
0.000212
2.87E-08
0.023121
0.001196
5.50E-09
0.000802
0.009116
6.72E-17
1.25E-05
3.26E-05
0.024178
0.014552
3.92E-19
0.003977
0.016944
0.02252
0.021264
3.35E-18
0.006166
0.00129
1.93E-12

2.33E-08
1.06E-07
0.016169
0.000724
0.000162
2.16E-15
291E-17
2.39E-07
0.007818
0.011129
0.003252
0.000401
2.09E-06
0.002511
0.012527
1.10E-07
0.007243
1.47E-43
0.000186
1.10E-33
0.000673
0.008018
0.000611
1.46E-07
0.043737
0.003006
3.09E-08
0.002087
0.019027
9.63E-16
4.37E-05
0.000107
0.045505
0.028937
7.28E-18
0.008985
0.033177
0.042712
0.04059
5.58E-17
0.013398
0.003223
1.63E-11

5.880338
5.609614
2.669511
3.657591
4.051013
8.250566
8.775757
5.457742
2.928523
2.80544
3.215469
3.817818
5.031352
3.29568
2.76345
5.602303
2.954127
14.22437
4.015995
12.47435
3.677796
2.919613
3.704466
5.549025
2.271435
3.239892
5.831361
3.352233
2.607672
8.351867
4.368887
4.154831
2.254282
2.443346
8.939145
2.880015
2.387931
2.281478
2.303266
8.698852
2.738838
3.218278
7.039776

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
Up

arylsulfatase family member J
FAT atypical cadherin 1
EMAP like 1
ubiquitin C-terminal hydrolase L1
peroxidasin
epithelial membrane protein 1
phospholipid phosphatase 3
ADAM like decysin 1
T cell receptor delta variable 3
serine incorporator 4
aryl hydrocarbon receptor nuclear translocator 2
dihydropyrimidinase like 3
midline 1
popeye domain cAMP effector 1
protein kinase C and casein kinase substrate in neurons 3
hemicentin 1
G protein-coupled receptor 85
ribosomal protein L23a
junctional adhesion molecule 2
RPS10-NUDTS3 readthrough
T cell receptor delta variable 2
PEDS1-UBE2V1 readthrough
transmembrane protein 98
AXL receptor tyrosine kinase
SH2 domain containing 5
MAM domain containing 2
LIM and calponin homology domains 1
major histocompatibility complex, class II, DQ beta 2
calsyntenin 2
serpin family E member 1
monooxygenase DBH like 1
T cell receptor beta variable 13
immunoglobulin kappa variable 1-37 (non-functional)
Clq and TNF related 1
synaptopodin 2
endothelin receptor type B
osteoglycin
salt inducible kinase 1
collapsin response mediator protein 1
pentraxin 3
Dnal heat shock protein family (Hsp40) member C12
ring finger protein 182

EH domain containing 2




FGF2
SV2B
TRBV7-7
SH3D19
NQOI
IGHV4-28
HTRAI
RCAN2
UPK3A
CHODL
TRAV12-2
ENAH
CNN3
PODN
FKBPIC
MMP14
TMA4SF1
GPM6B
LMCD1
CD248
FERMT2
ADAMTS5
LHFPL6
COLECI12
PMP22
HEYL
NCS1
EPB4ILI
BMP3
LRRN3
NTSE
SPATAIS
ERH
TMEMI26A
ENPPI
CXCL10
IGLVS-61
SERPINB2
GPRI5
TRBV14
PRXL2C
KLRBI
PDGFRB

1.143663
1.138617
1.138263
1.136111
1.136075
1.131615
1.129946
1.1074
1.10605
1.100431
1.098364
1.097956
1.095255
1.092406
1.078199
1.068159
1.067094
1.063659
1.061614
1.048095
1.047165
1.045722
1.038606
1.037056
1.036524
1.031584
1.028242
1.024122
1.022824
1.010948
1.0109
1.010038
1.004586
0.997029
0.994519
0.992529
0.991418
0.990545
0.984331
0.974117
0.970515
0.97039
0.970386

2.80E-07
0.001042
0.019367
0.000148
8.99E-14
0.000637
7.05E-08
1.16E-07
2.23E-09
0.001719
5.28E-09
2.18E-11
1.88E-17
1.19E-09
0.011677
1.66E-17
0.001443
0.001168
6.51E-07
9.22E-07
3.07E-05
8.56E-12
2.52E-07
5.05E-05
9.82E-10
0.002138
1.35E-07
0.000104
0.007552
0.000536
6.42E-12
0.001879
9.53E-53
4.26E-29
1.96E-07
0.000291
0.007427
8.79E-10
0.000278
0.000184
3.64E-32
6.66E-11
5.00E-09

1.24E-06
0.002654
0.037363
0.000438
8.96E-13
0.001685
3.40E-07
5.44E-07
1.30E-08
0.004196
2.97E-08
1.64E-10
2.87E-16
7.18E-09
0.023735
2.56E-16
0.003573
0.002945
2.75E-06
3.82E-06
0.000101
6.72E-11
1.13E-06
0.00016
6.00E-09
0.005115
6.31E-07
0.000314
0.016087
0.001441
5.12E-11
0.00454
3.35E-50
2.32E-27
8.89E-07
0.000821
0.015854
5.40E-09
0.000786
0.000537
2.78E-30
4.73E-10
2.82E-08

5.136669
3.278846
2.338385
3.79441
7.454951
3.415523
5.389997
5.300055
5.980285
3.134941
5.838219
6.693597
8.500898
6.081879
2.521771
8.515099
3.185828
3.246519
4.975314
4.907507
4.168569
6.828875
5.156176
4.05352
6.112318
3.070424
5271417
3.882166
2.671469
3.461884
6.869923
3.108728
15.28569
11.19609
5203164
3.622748
2.677049
6.130007
3.634657
3.739382
11.80593
6.528174
5.847334

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
Up

fibroblast growth factor 2
synaptic vesicle glycoprotein 2B
T cell receptor beta variable 7-7
SH3 domain containing 19
NAD(P)H quinone dehydrogenase 1
immunoglobulin heavy variable 4-28
HtrA serine peptidase 1
regulator of calcineurin 2
uroplakin 3A
chondrolectin
T cell receptor alpha variable 12-2
ENAH actin regulator
calponin 3
podocan
FKBP prolyl isomerase family member 1C
matrix metallopeptidase 14
transmembrane 4 L six family member 1
glycoprotein M6B
LIM and cysteine rich domains 1
CD248 molecule
FERM domain containing kindlin 2
ADAM metallopeptidase with thrombospondin type 1 motif 5
LHFPL tetraspan subfamily member 6
collectin subfamily member 12
peripheral myelin protein 22
hes related family bHLH transcription factor with YRPW motif like
neuronal calcium sensor 1
erythrocyte membrane protein band 4.1 like 1
bone morphogenetic protein 3
leucine rich repeat neuronal 3
5'-nucleotidase ecto
spermatogenesis associated 18
ERH mRNA splicing and mitosis factor
transmembrane protein 126A
ectonucleotide pyrophosphatase/phosphodiesterase 1
C-X-C motif chemokine ligand 10
immunoglobulin lambda variable 8-61
serpin family B member 2
G protein-coupled receptor 15
T cell receptor beta variable 14
peroxiredoxin like 2C
killer cell lectin like receptor B1

platelet derived growth factor receptor beta




TRAV25 0.969073 9.51E-08 4.52E-07 5.335856 Up T cell receptor alpha variable 25

IGFBP3 0.965482 2.46E-10 1.62E-09 6.329739 Up insulin like growth factor binding protein 3
SLC16A2 0.96295 0.002594 0.006102 3.012121 Up solute carrier family 16 member 2
CEP55 0.957223 9.60E-07 3.96E-06 4.89976 Up centrosomal protein 55
PHLDA3 0.956912 5.04E-08 2.49E-07 5.449939 Up pleckstrin homology like domain family A member 3
TYRO3 0.956641 0.006677 0.014388 2.712544 Up TYRO3 protein tyrosine kinase
BCATI1 0.956086 1.86E-07 8.47E-07 5.213061 Up branched chain amino acid transaminase 1
HSPG2 0.955707 2.31E-12 1.94E-11 7.014544 Up heparan sulfate proteoglycan 2
IGKV1-9 0.954284 0.000397 0.001092 3.542132 Up immunoglobulin kappa variable 1-9
SMARCA1 0.954175 2.96E-05 9.78E-05 4.176229 Up SNF2 related chromatin remodeling ATPase 1
HSD17B14 0.952926 0.001748 0.00426 3.13007 Up hydroxysteroid 17-beta dehydrogenase 14
MGST1 0.948266 7.26E-15 8.16E-14 7.779858 Up microsomal glutathione S-transferase 1
PIERCE2 0.946847 0.005046 0.01117 2.804087 Up piercer of microtubule wall 2
IGHV3-11 0.942696 2.80E-05 9.27E-05 4.189276 Up immunoglobulin heavy variable 3-11
MYOM2 0.941964 0.017407 0.033988 2.377988 Up myomesin 2
FBLN5 0.939529 3.68E-10 2.38E-09 6.267054 Up fibulin 5
DACTI 0.939403 7.13E-05 0.000221 3.971837 Up dishevelled binding antagonist of beta catenin 1
ALDHIL2 0.93916 9.43E-08 4.49E-07 5.337425 Up aldehyde dehydrogenase 1 family member L2
CERCAM 0.938312 1.72E-10 1.16E-09 6.384424 Up cerebral endothelial cell adhesion molecule
GAS1 0.937421 7.71E-09 4.26E-08 5.774639 Up growth arrest specific 1
STAC 0.936118 0.00284 0.006623 2.984527 Up SH3 and cysteine rich domain
COL6A3 0.93372 4.06E-07 1.76E-06 5.065996 Up collagen type VI alpha 3 chain
MAL2 0.932912 0.023021 0.043563 2.273084 Up mal, T cell differentiation protein 2
GPR183 0.932248 6.06E-14 6.19E-13 7.506834 Up G protein-coupled receptor 183
TRAV24 0.931877 7.44E-06 2.70E-05 4.480705 Up T cell receptor alpha variable 24
NXT2 0.930003 8.69E-37 1.01E-34 12.66984 Up nuclear transport factor 2 like export factor 2
FILIP1L 0.929717 5.09E-09 2.87E-08 5.844168 Up filamin A interacting protein 1 like
NMEI1-NME2 0.927652 0.018482 0.035854 2.355825 Up NME1-NME2 readthrough
KRTI10 0.924331 3.36E-24 1.09E-22 10.14861 Up keratin 10
TRBV7-9 0.922633 2.35E-08 1.21E-07 5.584298 Up T cell receptor beta variable 7-9
CELA1 0.91885 0.002393 0.005665 3.036549 Up chymotrypsin like elastase 1
SEMASA 0.918204 4.57E-09 2.59E-08 5.862142 Up semaphorin 5A
Cé6orf132 0.915398 0.005011 0.011101 2.806296 Up chromosome 6 open reading frame 132
CGNLI1 0.913007 0.011692 0.023762 2.521313 Up cingulin like 1
POGLUT3 0.91287 2.90E-14 3.05E-13 7.602886 Up protein O-glucosyltransferase 3
RNASE4 0.905781 1.52E-07 7.00E-07 5.250659 Up ribonuclease A family member 4
LICAM 0.902947 1.44E-15 1.75E-14 7.981998 Up L1 cell adhesion molecule
SMIM30 0.901602 3.20E-26 1.29E-24 10.59323 Up small integral membrane protein 30
RGSI1 0.900677 2.81E-09 1.63E-08 5.942339 Up regulator of G protein signaling 1
FAMI111B 0.898742 1.07E-08 5.78E-08 5.719551 Up FAMI11 trypsin like peptidase B
CCR6 0.898308 5.62E-08 2.75E-07 5.430508 Up C-C motif chemokine receptor 6
IGKV5-2 0.898283 0.003009 0.006977 2.966838 Up immunoglobulin kappa variable 5-2

TKTLI1 0.895181 1.61E-06 6.43E-06 4.797026 Up transketolase like 1




KDM4D 0.894692 0.000292 0.000821 3.622677 Up lysine demethylase 4D

SELENOP 0.892395 1.21E-07 5.65E-07 5292371 Up selenoprotein P
CD3G 0.89168 7.10E-12 5.63E-11 6.855611 Up CD3 gamma subunit of T-cell receptor complex
SCD 0.888544 6.88E-11 4.88E-10 6.52335 Up stearoyl-CoA desaturase
CYP51A1 0.883173 5.24E-18 8.55E-17 8.647957 Up cytochrome P450 family 51 subfamily A member 1
GPM6A 0.881035 0.002152 0.005147 3.06848 Up glycoprotein M6A
TRAV29DV5 0.878934 4.05E-07 1.76E-06 5.06668 Up T cell receptor alpha variable 29/delta variable 5
DERPC 0.877909 9.80E-05 0.000298 3.895516 Up DERPC proline and glycine rich nuclear protein
LDHB 0.876855 3.02E-12 2.50E-11 6.976766 Up lactate dehydrogenase B
TSPAN13 0.873188 2.01E-13 1.91E-12 7.34844 Up tetraspanin 13
FPR3 0.873071 1.07E-07 5.07E-07 5.313783 Up formyl peptide receptor 3
AKRI1C3 0.867961 9.27E-09 5.06E-08 5.743532 Up aldo-keto reductase family 1 member C3
NIFK 0.865365 5.13E-29 2.77E-27 11.17956 Up nucleolar protein interacting with the FHA domain of MK167
IGHV3-21 0.864568 0.000155 0.000457 3.783419 Up immunoglobulin heavy variable 3-21
TRBV12-5 0.862691 0.012237 0.02475 2.505236 Up T cell receptor beta variable 12-5
TRBV7-2 0.861395 5.02E-06 1.87E-05 4.563945 Up T cell receptor beta variable 7-2
PLA2G7 0.861162 2.24E-07 1.01E-06 5.178081 Up phospholipase A2 group VII
GLO1 0.861014 5.32E-20 1.08E-18 9.1574 Up glyoxalase I
EPASI 0.86017 3.05E-15 3.58E-14 7.888812 Up endothelial PAS domain protein 1
LOXLI 0.858811 9.22E-06 3.30E-05 4.434787 Up lysyl oxidase like 1
TMEM97 0.854196 8.49E-10 5.23E-09 6.135499 Up transmembrane protein 97
CORO2B 0.854166 3.65E-05 0.000119 4.128698 Up coronin 2B
PRKACB 0.853831 1.70E-18 2.91E-17 8.775852 Up protein kinase cAMP-activated catalytic subunit beta
GPR161 0.853683 2.53E-05 8.43E-05 4.21228 Up G protein-coupled receptor 161
MSMO1 0.852607 2.85E-31 1.94E-29 11.63147 Up methylsterol monooxygenase 1
ALPK2 0.850371 0.000169 0.000497 3.760652 Up alpha kinase 2
DLC1 0.84498 2.08E-09 1.22E-08 5.991261 Up DLC1 Rho GTPase activating protein
DYNLTS 0.84381 0.010648 0.021864 2.554032 Up dynein light chain Tctex-type family member 5
IGHV4-30-2 0.843112 0.002308 0.005481 3.047391 Up immunoglobulin heavy variable 4-30-2
MACROD2 0.841834 0.000607 0.001611 3.428576 Up mono-ADP ribosylhydrolase 2
JCHAIN 0.841764 0.000964 0.002469 3.300873 Up joining chain of multimeric IgA and IgM
LAMCI1 0.841695 5.39E-12 4.34E-11 6.894831 Up laminin subunit gamma 1
PLS3 0.839247 3.15E-06 1.20E-05 4.661089 Up plastin 3
MEOX1 0.838624 6.65E-07 2.80E-06 4971417 Up mesenchyme homeobox 1
FOSL1 0.838453 0.004761 0.010595 2.82277 Up FOS like 1, AP-1 transcription factor subunit
HSPA13 0.83809 3.80E-22 9.92E-21 9.676394 Up heat shock protein family A (Hsp70) member 13
TAF9B 0.837697 1.88E-16 2.56E-15 8.22921 Up TATA-box binding protein associated factor 9b
CCL2 0.837137 0.005242 0.011565 2.79179 Up C-C motif chemokine ligand 2
TRAVI1-2 0.834935 1.26E-05 4.41E-05 4.367059 Up T cell receptor alpha variable 1-2
COLI15Al1 0.834229 0.001811 0.004398 3.119517 Up collagen type XV alpha 1 chain
PDK4 0.831934 1.54E-07 7.09E-07 5.248074 Up pyruvate dehydrogenase kinase 4
SH3BP4 0.831046 9.37E-13 8.21E-12 7.139419 Up SH3 domain binding protein 4

TRAVI10 0.830482 8.43E-05 0.000259 3.931729 Up T cell receptor alpha variable 10




RGPD3
ETS1
GZMK
KPNA3
WNT5B
DHCR24
RFK
IGHVI1-2
NPR3
RNUSA-1
RNUSB-1
RNUSE-1
SNORAG67
RNU4ATAC
SNORD33
RNY1
SNORA44
RNY3
SNORD14C
SNORA22
SNORDA46
SNORA71C
SNORA47
SNORD32A
SNORAG60
RNASSI
SNORD22
SNORA3A
SNORAI16A
SNORDG67
RNY4
SNORAG64
SNORA24
SNORDg89
SNORA10
SNORD118
SNORA70
SNORA20
RNU6ATAC
SNORA26
SNORAG61
SNORDS55
SNORD104

0.829212
0.827664
0.82699
0.826609
0.826401
0.825934
0.825117
0.82301
0.822681
-9.36757
-8.32978
-8.2645
-8.23002
-7.93251
-7.88055
-7.87757
-7.56853
-7.06451
-6.92929
-6.77358
-6.45843
-6.40011
-6.37221
-5.95652
-5.82607
-5.777
-5.76022
-5.75667
-5.72058
-5.70868
-5.67699
-5.66503
-5.59567
-5.59058
-5.49459
-5.43878
-5.37735
-5.28886
-5.27715
-5.27463
-5.22076
-5.14442
-5.09121

4.65E-08
1.48E-15
6.18E-06
8.53E-39
5.58E-06
6.65E-10
1.63E-19
0.002738
0.000143
9.35E-86
1.01E-53
3.75E-43
1.19E-59
6.23E-60
2.77E-80
4.59E-135
4.18E-31
1.97E-151
9.52E-45
1.58E-47
1.51E-44
2.20E-47
1.85E-71
9.36E-25
1.15E-14
3.34E-24
2.23E-26
5.20E-16
5.54E-31
9.71E-26
2.92E-36
6.72E-23
5.60E-41
1.14E-88
3.35E-55
2.67E-22
1.07E-23
2.34E-24
1.83E-45
7.66E-25
4.86E-11
6.57E-16
6.18E-24

2.31E-07
1.80E-14
2.27E-05
1.14E-36
2.06E-05
4.16E-09
3.18E-18
0.006402
0.000426
0.042712
9.24E-21
2.92E-52
4.91E-05
3.15E-12
1.94E-11
0.043563
0.004398
0.021864
1.05E-59
2.77E-27
1.62E-09
1.08E-09
0.006439
6.28E-13
2.38E-09
2.52E-20
0.000457
0.006102
5.65E-07
4.64E-163
3.91E-07
1.76E-06
2.70E-05
1.22E-08
1.46E-15
1.16E-93
0.00699
0.00454
1.16E-09
0.000135
3.13E-21
3.98E-11
1.84E-63

5.464331
7.978971
4.520254
13.02759
4.541567
6.174164
9.035347
2.995769
3.802217
-19.6256
-15.431
-13.7722
-16.2887
-16.3281
-18.9744
-24.7342
-11.5987
-26.2113
-14.035
-14.4816
-14.0022
-14.459
-17.8749
-10.2726
-7.72173
-10.1493
-10.6271
-8.10679
-11.5747
-10.4889
-12.5745
-9.852
-13.4057
-19.9638
-15.6496
-9.71251
-10.035
-10.1839
-14.1515
-10.2919
-6.57513
-8.07823
-10.0891

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
Down
Down
Down
Down

Down

RANBP2 like and GRIP domain containing 3
ETS proto-oncogene 1, transcription factor
granzyme K
karyopherin subunit alpha 3
Wnt family member 5B
24-dehydrocholesterol reductase
riboflavin kinase
immunoglobulin heavy variable 1-2
natriuretic peptide receptor 3
RNA, U5A small nuclear 1
RNA, U5B small nuclear 1
RNA, U5E small nuclear 1
small nucleolar RNA, H/ACA box 67
RNA, U4atac small nuclear
small nucleolar RNA, C/D box 33
RNA, Ro60-associated Y1
small nucleolar RNA, H/ACA box 44
RNA, Ro60-associated Y3
small nucleolar RNA, C/D box 14C
small nucleolar RNA, H/ACA box 22
small nucleolar RNA, C/D box 46
small nucleolar RNA, H/ACA box 71C
small nucleolar RNA, H/ACA box 47
small nucleolar RNA, C/D box 32A
small nucleolar RNA, H/ACA box 60
RNA, 58 ribosomal 1
small nucleolar RNA, C/D box 22
small nucleolar RNA, H/ACA box 3A
small nucleolar RNA, H/ACA box 16A
small nucleolar RNA, C/D box 67
RNA, Ro60-associated Y4
small nucleolar RNA, H/ACA box 64
small nucleolar RNA, H/ACA box 24
small nucleolar RNA, C/D box 89
small nucleolar RNA, H/ACA box 10
small nucleolar RNA, C/D box 118
small nucleolar RNA, H/ACA box 70
small nucleolar RNA, H/ACA box 20
RNA, Ub6atac small nuclear
small nucleolar RNA, H/ACA box 26
small nucleolar RNA, H/ACA box 61
small nucleolar RNA, C/D box 55
small nucleolar RNA, C/D box 104




SNORA14B
SNORA22C
RNUI12
SNORA78
SCARNA20
SNORA37
SNORDY99
SNORA52
SCARNA22
SNORDS57
SNORA77B
SNORD21
SNORAG63
RNU4-1
SNORDS
RNU2-1
SNORD13
SNORA63D
SNORAG68
SNORD110
SNORA79B
SNORA38
SNORD105B
PPIAL4AG
SNORA38B
SNORD95
SNORASOD
SNORA9
RNUI-1
RNU4-2
RNU6-7
SNORAS50B
RNVU1-7
SNORA49
SNORD100
SNORD116-15
SNORD9
SNORAG65
SNORAT71A
SNORDS56
SNORD116-17
SNORAG62
SNORAG66

-5.09081
-5.07415
-5.06201
-4.99605
-4.9847
-4.95264
-4.9225
-4.87838
-4.74141
-4.7408
-4.71956
-4.7007
-4.65718
-4.64048
-4.63627
-4.63486
-4.63058
-4.59027
-4.55743
-4.53256
-4.52221
-4.49748
-4.44552
-4.30493
-4.25415
-4.24495
-4.1763
-4.16242
-4.13309
-4.11486
-4.09926
-4.07626
-4.07017
-4.02264
-3.99131
-3.99118
-3.9813
-3.97267
-3.96588
3.93113
-3.92921
-3.91674
-3.90697

2.19E-25
3.29E-23
1.15E-16
3.60E-19
1.05E-32
3.26E-28
3.53E-20
4.56E-34
1.38E-25
1.50E-13
1.18E-17
2.46E-14
7.93E-60
1.35E-49
3.10E-19
2.74E-11
7.64E-74
8.00E-39
1.61E-16
6.88E-16
2.43E-53
9.45E-17
4.22E-10
1.09E-07
3.33E-27
4.22E-11
2.48E-10
9.05E-06
6.80E-65
4.59E-50
7.51E-05
7.05E-12
4.04E-06
1.46E-59
6.91E-11
1.32E-10
7.91E-18
1.43E-07
1.78E-58
7.32E-06
2.37E-07
0.000132
3.84E-10

291E-17
2.25E-31
1.76E-06
2.77E-09
5.98E-07
5.47E-14
2.10E-108
2.91E-17
0.000668
1.31E-32
0.043737
2.46E-07
3.85E-07
9.22E-05
2.61E-32
0.006977
1.98E-38
3.52E-53
5.63E-11
1.99E-07
0.000632
1.07E-33
7.18E-09
4.67E-23
0.006623
5.06E-08
0.000168
9.27E-05
6.38E-19
0.016087
1.12E-05
0.000821
6.72E-11
9.43E-18
1.07E-28
4.43E-07
4.10E-14
4.55E-31
2.71E-33
0.002161
1.20E-15
2.11E-15
0.005115

-10.4118
-9.92349
-8.28862
-8.9486
-11.9102
-11.0143
-9.20135
-12.1687
-10.4559
-7.38705
-8.55533
-7.62419
-16.3134
-14.8055
-8.9652
-6.65982
-18.1785
-13.0325
-8.24814
-8.07261
-15.3744
-8.31146
-6.2456
-5.31124
-10.803
-6.59609
-6.32842
-4.43874
-17.0111
-14.8779
-3.95962
-6.85672
-4.60943
-16.2762
-6.52262
-6.42429
-8.60085
-5.26114
-16.1222
-4.48429
-5.16784
-3.82207
-6.26045

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

Down

small nucleolar RNA, H/ACA box 14B
small nucleolar RNA, H/ACA box 22C
RNA, U12 small nuclear
small nucleolar RNA, H/ACA box 78
small Cajal body-specific RNA 20
small nucleolar RNA, H/ACA box 37
small nucleolar RNA, C/D box 99
small nucleolar RNA, H/ACA box 52
small Cajal body-specific RNA 22
small nucleolar RNA, C/D box 57
small nucleolar RNA, H/ACA box 77B
small nucleolar RNA, C/D box 21
small nucleolar RNA, H/ACA box 63
RNA, U4 small nuclear 1
small nucleolar RNA, C/D box 8
RNA, U2 small nuclear 1
small nucleolar RNA, C/D box 13
small nucleolar RNA, H/ACA box 63D
small nucleolar RNA, H/ACA box 68
small nucleolar RNA, C/D box 110
small nucleolar RNA, H/ACA box 79B
small nucleolar RNA, H/ACA box 38
small nucleolar RNA, C/D box 105B
peptidylprolyl isomerase A like 4G
small nucleolar RNA, H/ACA box 38B
small nucleolar RNA, C/D box 95
small nucleolar RNA, H/ACA box 80D
small nucleolar RNA, H/ACA box 9
RNA, Ul small nuclear 1
RNA, U4 small nuclear 2
RNA, U6 small nuclear 7
small nucleolar RNA, H/ACA box 50B
RNA, variant Ul small nuclear 7
small nucleolar RNA, H/ACA box 49
small nucleolar RNA, C/D box 100
small nucleolar RNA, C/D box 116-15
small nucleolar RNA, C/D box 9
small nucleolar RNA, H/ACA box 65
small nucleolar RNA, H/ACA box 71A
small nucleolar RNA, C/D box 56
small nucleolar RNA, C/D box 116-17
small nucleolar RNA, H/ACA box 62
small nucleolar RNA, H/ACA box 66




SNORD27 -3.86244 0.000125 4.52E-07 -3.8355 Down small nucleolar RNA, C/D box 27

SCARNA3 -3.78154 8.96E-14 0.025464 -7.45536 Down small Cajal body-specific RNA 3
SNORA&g4 -3.78068 4.78E-41 3.05E-13 -13.4175 Down small nucleolar RNA, H/ACA box 84
RNVUI1-28 -3.77669 2.83E-11 0.000199 -6.65498 Down RNA, variant Ul small nuclear 28
DUX4 -3.77062 0.00024 5.78E-08 -3.67279 Down double homeobox 4
SNORD14D -3.74194 0.00021 1.32E-20 -3.7067 Down small nucleolar RNA, C/D box 14D
SNORA40B -3.73025 3.01E-10 2.01E-11 -6.2985 Down small nucleolar RNA, H/ACA box 40B
RN7SK -3.72978 9.26E-22 0.000692 -9.58486 Down RNA component of 7SK nuclear ribonucleoprotein
SCARNA21 -3.72905 2.71E-27 1.36E-58 -10.822 Down small Cajal body-specific RNA 21
SNORASOE -3.70586 7.39E-07 2.88E-26 -4.95074 Down small nucleolar RNA, H/ACA box 80E
SNORD35A -3.69128 0.000129 1.10E-07 -3.82777 Down small nucleolar RNA, C/D box 35A
SNORAS -3.67442 6.44E-23 1.58E-05 -9.8563 Down small nucleolar RNA, H/ACA box 8
SNORD14A -3.66348 2.15E-08 0.000497 -5.5996 Down small nucleolar RNA, C/D box 14A
SCARNA18 -3.56481 2.50E-06 0.001169 -4.70797 Down small Cajal body-specific RNA 18
SNORA12 -3.55763 4.34E-46 8.62E-16 -14.2522 Down small nucleolar RNA, H/ACA box 12
SNORD117 -3.43189 4.08E-05 2.48E-19 -4.10274 Down small nucleolar RNA, C/D box 117
SNORA33 -3.35549 7.78E-05 2.78E-26 -3.95112 Down small nucleolar RNA, H/ACA box 33
RN7SL2 -3.34696 7.82E-56 1.94E-38 -15.7418 Down RNA component of signal recognition particle 7SL2
SNORA2C -3.34194 7.15E-51 7.84E-40 -15.0018 Down small nucleolar RNA, H/ACA box 2C
SNORA71E -3.32485 0.000554 1.52E-54 -3.4531 Down small nucleolar RNA, H/ACA box 71E
SNORA7B -3.31763 1.35E-57 0.00016 -15.9966 Down small nucleolar RNA, H/ACA box 7B
SNORA74B -3.29452 5.13E-28 1.04E-74 -10.9734 Down small nucleolar RNA, H/ACA box 74B
SNORA71D -3.28122 7.16E-30 1.43E-14 -11.353 Down small nucleolar RNA, H/ACA box 71D
transmembrane protein with EGF like and two follistatin like
TMEFF1 -3.27628 8.81E-08 4.26E-08 -5.34975 Down domains 1
HRNR -3.26028 7.50E-05 3.96E-06 -3.95997 Down hornerin
SNORD97 -3.25899 7.67E-61 3.82E-06 -16.4554 Down small nucleolar RNA, C/D box 97
SNORAS57 -3.25188 9.30E-45 8.77E-06 -14.0366 Down small nucleolar RNA, H/ACA box 57
SNORA13 -3.24552 0.001768 2.49E-07 -3.12664 Down small nucleolar RNA, H/ACA box 13
SNORA2A -3.22786 7.68E-07 2.73E-12 -4.94337 Down small nucleolar RNA, H/ACA box 2A
SNORA7A -3.22346 1.67E-35 5.58E-17 -12.4359 Down small nucleolar RNA, H/ACA box 7A
SNORA21 -3.22121 0.001005 8.21E-12 -3.28913 Down small nucleolar RNA, H/ACA box 21
SNORD116-16 -3.18251 8.37E-05 4.51E-16 -3.93357 Down small nucleolar RNA, C/D box 116-16
SNORD%4 -3.17594 1.13E-41 0.001092 -13.5241 Down small nucleolar RNA, C/D box 94
SNORDI10 -3.15686 3.16E-48 1.72E-12 -14.5919 Down small nucleolar RNA, C/D box 10
SNORAS59B -3.15648 4.34E-13 6.16E-41 -7.2445 Down small nucleolar RNA, H/ACA box 59B
RCCD1 -3.12511 1.08E-65 1.72E-46 -17.1185 Down RCC1 domain containing 1
SNORAROB -3.09856 1.36E-08 9.92E-21 -5.67888 Down small nucleolar RNA, H/ACA box 80B
SNORA48 -3.08529 2.02E-53 0.007243 -15.3864 Down small nucleolar RNA, H/ACA box 48
SNORA73B -3.07945 5.82E-63 8.43E-05 -16.7484 Down small nucleolar RNA, H/ACA box 73B
SLC9A4 -3.06161 4.04E-07 0.030021 -5.0669 Down solute carrier family 9 member A4
SNORA17B -2.98204 2.11E-17 1.13E-33 -8.48744 Down small nucleolar RNA, H/ACA box 17B

SNORAT73A -2.96603 1.57E-50 0.00524 -14.9495 Down small nucleolar RNA, H/ACA box 73A




SNORD116-2 -2.94609 0.005669 6.00E-12 -2.76636 Down small nucleolar RNA, C/D box 116-2

NYX -2.918 1.47E-09 1.10E-17 -6.04726 Down nyctalopin
RN7SL1 -2.9053 4.19E-50 0.000673 -14.884 Down RNA component of signal recognition particle 7SL1
RNVUI1-31 -2.90229 2.74E-10 2.64E-07 -6.31299 Down RNA, variant Ul small nuclear 31
SCARNAI -2.87082 2.03E-06 5.42E-13 -4.75007 Down small Cajal body-specific RNA 1
PLG -2.86544 1.30E-10 2.07E-104 -6.42723 Down plasminogen
SNORD116-3 -2.85802 0.019091 2.78E-30 -2.34374 Down small nucleolar RNA, C/D box 116-3
RASEF -2.84887 1.44E-09 4.60E-35 -6.05109 Down RAS and EF-hand domain containing
SNORA23 -2.84589 2.64E-36 7.49E-29 -12.5825 Down small nucleolar RNA, H/ACA box 23
ORS52H1 -2.79971 4.73E-10 2.19E-89 -6.22786 Down olfactory receptor family 52 subfamily H member 1
SNORAI11B -2.79172 1.32E-05 1.16E-28 -4.35608 Down small nucleolar RNA, H/ACA box 11B
SNORA46 -2.7768 0.00849 1.86E-27 -2.63195 Down small nucleolar RNA, H/ACA box 46
MND1 -2.75074 7.23E-30 2.71E-36 -11.3523 Down meiotic nuclear divisions 1
RNA component of mitochondrial RNA processing
RMRP -2.67298 1.63E-08 0.006402 -5.64683 Down endoribonuclease
SNORDS8C -2.66723 0.001855 2.16E-13 -3.11252 Down small nucleolar RNA, C/D box 88C
SNORASOA -2.65507 6.30E-15 1.01E-06 -7.79778 Down small nucleolar RNA, H/ACA box 80A
SYNAGE -2.64972 0.002247 0.002087 -3.05554 Down synapse stability regulating cerebellar IncRNA
SNORD116-22 -2.64547 0.018004 0.000259 -2.36553 Down small nucleolar RNA, C/D box 116-22
SNORD41 -2.6446 0.000145 2.92E-21 -3.79975 Down small nucleolar RNA, C/D box 41
SNORAG3E -2.62674 0.000196 0.000389 -3.72378 Down small nucleolar RNA, H/ACA box 63E
STX18-IT1 -2.59442 6.08E-08 1.13E-06 -5.41631 Down STX18 intronic transcript 1
SNORA72 -2.59258 0.003602 0.019027 -2.91106 Down small nucleolar RNA, H/ACA box 72
RPIL1 -2.59241 8.85E-07 6.10E-13 -4.91564 Down RP1 like 1
SNORA14A -2.59203 0.001034 0.005147 -3.28104 Down small nucleolar RNA, H/ACA box 14A
MT-ND3 -2.58412 9.60E-51 2.29E-61 -14.9822 Down NADH dehydrogenase subunit 3
GABRG2 -2.58145 0.000426 4.37E-05 -3.52335 Down gamma-aminobutyric acid type A receptor subunit gamma2
SNORD71 -2.57142 0.005265 3.11E-78 -2.79037 Down small nucleolar RNA, C/D box 71
SNORAS54 -2.54382 1.74E-25 5.22E-23 -10.4335 Down small nucleolar RNA, H/ACA box 54
SNORASA -2.53761 1.05E-07 2.56E-16 -5.31756 Down small nucleolar RNA, H/ACA box 5A
HNRNPAIL2 -2.50624 0.020881 9.78E-05 -2.31012 Down heterogeneous nuclear ribonucleoprotein Al like 2
RNF225 -2.49538 1.03E-05 7.62E-07 -4.4115 Down ring finger protein 225
RNVUI-4 -2.48192 1.01E-11 0.002459 -6.80553 Down RNA, variant Ul small nuclear 4
DBET -2.47929 0.023714 0.007818 -2.26173 Down D474 binding element transcript
MT-ATP8 -2.47749 4.06E-43 0.015408 -13.7663 Down ATP synthase FO subunit 8
TMEM132A -2.4756 1.23E-07 8.55E-17 -5.28867 Down transmembrane protein 132A
SHISA9 -2.43331 4.07E-09 0.028937 -5.8813 Down shisa family member 9
KRT74 -2.42871 0.001314 1.74E-18 -3.21298 Down keratin 74
RPPHI1 -2.41171 1.55E-42 0.001685 -13.669 Down ribonuclease P RNA component H1
RNUSF-1 -2.41023 0.017235 3.50E-25 -2.38166 Down RNA, USF small nuclear 1
ADGRG2 -2.35585 0.013049 1.33E-88 -2.48242 Down adhesion G protein-coupled receptor G2
B4GALNT2 -2.35235 1.80E-06 0.000222 -4.77502 Down beta-1,4-N-acetyl-galactosaminyltransferase 2 (SID blood group)

RN7SL3 -2.34991 2.75E-45 0.005481 -14.1229 Down RNA component of signal recognition particle 7SL3




SNORAI11F
SNORA701
H1-7
SNORA3B
ZFPM2
ACTN2
RNVUI1-26
RNVUI-15
SNORA31
IHO1
FAM138F
OR56A1
OR2L3
RNVUI-2A
PCLO
PARTI1
PTPRT
CSPG5
EPHA10
TCHH
TAS2R41
SPINK9
CT70
NRG2
CDH3
SNORA74D
RSPH10B
RAB40AL
IHH
RNVUI-2
PSMD7-DT
FOXD4L3
PCDHA4
SNHG25
POTEM
CD164L2
PDE4C
ORS52B2
E2F3-IT1
RNU2-2
RNVU1-27
FBXO039
FGF8

-2.34587
-2.32603
-2.32255
-2.32192
-2.31662
-2.3098
-2.30657
-2.28558
-2.28259
-2.27789
-2.25699
-2.22158
-2.21336
-2.21203
-2.20727
-2.19677
-2.19591
-2.19272
-2.17778
-2.17537
-2.17301
-2.17198
-2.16622
-2.15402
-2.14882
-2.14222
-2.13603
-2.13503
-2.1297
-2.12755
-2.11841
-2.11409
-2.11373
-2.11169
-2.11168
-2.10636
-2.10352
-2.0987
-2.09763
-2.09272
-2.08881
-2.07755
-2.06484

6.28E-06
0.001276
3.95E-05
0.018139
1.31E-12
0.00628
0.009916
1.18E-09
0.003493
7.27E-05
0.004844
5.98E-08
6.46E-07
0.025971
3.90E-05
0.002515
0.001145
7.80E-06
4.59E-06
0.000153
7.92E-23
7.65E-06
3.95E-05
8.95E-06
0.000136
0.01044
2.41E-05
5.63E-08
0.000309
0.001458
1.25E-08
3.46E-05
0.000611
3.09E-17
0.000722
0.007033
6.75E-05
2.23E-07
7.93E-16
5.01E-23
1.97E-13
4.24E-09
0.007077

6.11E-17
0.015487
2.69E-13
0.003006
3.58E-14
0.033988
2.97E-08
9.54E-08
5.28E-65
3.45E-05
7.00E-07
0.000135
1.24E-06
0.036255
2.39E-07
8.11E-05
3.15E-14
1.06E-07
1.60E-11
0.000438
1.46E-07
0.000724
1.41E-19
3.45E-10
2.80E-06
0.002654
2.00E-21
1.80E-24
0.002183
0.010595
0.039394
3.18E-18
1.64E-10
9.83E-23
8.26E-11
1.75E-27
1.10E-12
0.0078
0.012263
2.87E-08
1.47E-06
0.008018
2.75E-06

-4.51681
-3.22123
-4.11035
-2.36278
-7.09308
-2.73282
-2.57873
-6.08229
-2.92068
-3.96711
-2.81725
-5.41929
-4.97704
-2.22664
-4.11359
-3.02156
-3.25218
-4.47073
-4.58292
-3.78592
-9.83548
-4.47484
-4.11019
-4.441
-3.8157
-2.56091
-4.22341
-5.43032
-3.60723
-3.18301
-5.69245
-4.14087
-3.42651
-8.44326
-3.38114
-2.69529
-3.985
-5.17894
-8.05527
-9.88136
-7.35064
-5.87446
-2.69318

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

Down

small nucleolar RNA, H/ACA box 11F
small nucleolar RNA, H/ACA box 701
H1.7 linker histone
small nucleolar RNA, H/ACA box 3B
zinc finger protein, FOG family member 2
actinin alpha 2
RNA, variant Ul small nuclear 26
RNA, variant Ul small nuclear 15
small nucleolar RNA, H/ACA box 31
interactor of HORMADI 1
family with sequence similarity 138 member F
olfactory receptor family 56 subfamily A member 1
olfactory receptor family 2 subfamily L member 3
RNA, variant Ul small nuclear 2A
piccolo presynaptic cytomatrix protein
prostate androgen-regulated transcript 1
protein tyrosine phosphatase receptor type T
chondroitin sulfate proteoglycan 5
EPH receptor A10
trichohyalin
taste 2 receptor member 41
serine peptidase inhibitor Kazal type 9
cancer/testis associated transcript 70
neuregulin 2
cadherin 3
small nucleolar RNA, H/ACA box 74D
radial spoke head 10 homolog B
RAB40A like
Indian hedgehog signaling molecule
RNA, variant Ul small nuclear 2
PSMD?7 divergent transcript
forkhead box D4 like 3
protocadherin alpha 4
small nucleolar RNA host gene 25
POTE ankyrin domain family member M
CD164 molecule like 2
phosphodiesterase 4C
olfactory receptor family 52 subfamily B member 2
E2F3 intronic transcript 1
RNA, U2 small nuclear 2
RNA, variant Ul small nuclear 27
F-box protein 39

fibroblast growth factor 8




PRODH
TTTY2B
DNAJB5-DT
SLC13A5
ZSCAN10
AMHR2
A3GALT2
CTNNA3
TCP10L
MGATAC
SLC6AL5
VWASB2
AQP7
SNORAS50C
LGH4
ACTAL
DLL4
PAPPA2
FALEC
RN7SK
SLC39A5
GPR17
KBTBDI2
TDRD6
MT-NDI
OR4F17
SLC3Al
PRB3
HCP5B
GRIN2C
KRTAP10-3
CEP295NL
ASTILCS
SPDYE2
MT-ATP6
MT-ND6
SCARNA7
LRRTM2
MT-ND4
BICDL2
NPIPB11
KCNIP4-ITI
NPIPB13

-2.06171
-2.05255
-2.0524
-2.04419
-2.04335
2.04246
-2.02664
2.02426
2.02186
-2.01397
-2.01329
-2.00515
-1.99814
-1.99747
-1.99366
-1.99149
-1.98658
-1.98657
-1.97454
-1.97166
-1.9693
-1.9673
-1.96592
-1.96357
-1.96145
-1.95822
-1.93947
-1.93531
-1.93356
-1.9274
-1.90206
-1.89273
-1.87962
-1.87702
-1.87517
-1.86374
-1.86323
-1.85903
-1.85404
-1.84141
-1.84119
-1.83814
-1.82338

8.03E-05
0.016322
0.001833
0.011619
0.00083
0.001503
3.43E-07
1.30E-05
1.89E-21
0.000174
0.008421
0.019575
6.99E-05
0.018726
1.02E-05
0.00286
5.24E-06
2.67E-07
5.23E-05
1.40E-59
5.48E-05
1.97E-05
5.16E-06
0.000684
8.82E-41
1.28E-12
8.06E-08
0.000254
4.65E-05
0.000896
0.003214
3.49E-42
0.00925
0.005632
1.33E-37
4.94E-45
3.28E-35
0.000369
2.58E-36
3.80E-11
1.89E-29
0.002462
2.61E-31

6.23E-10
0.000221
4.41E-05
1.14E-36
0.000361
2.09E-06
5.76E-11
0.009564
0.003223
4.26E-34
1.29E-117
0.000779
1.72E-18
5.35E-19
6.31E-07
5.55E-08
1.30E-08
5.69E-28
5.69E-05
0.02475
1.20E-05
8.03E-29
5.12E-11
4.29E-12
2.00E-09
7.66E-18
2.18E-14
6.39E-80
0.021755
9.61E-52
0.012527
5.48E-21
6.13E-16
0.004196
2.51E-29
0.000804
0.000622
1.66E-05
0.005665
2.06E-05
1.01E-32
0.037363
2.01E-19

-3.94347
-2.40162
-3.11608
-2.52352
-3.34273
-3.17401
-5.09807
-4.36075
-9.51102
-3.75463
-2.63471
-2.33439
-3.97656
-2.35095
-4.41187
-2.98237
-4.555
-5.14553
-4.04519
-16.2787
-4.03401
-4.26842
-4.55826
-3.39573
-13.3719
-7.0969
-5.36586
-3.65831
-4.07265
-3.32127
-2.94648
-13.61
-2.60268
-2.76846
-12.8165
-14.0814
-12.3819
-3.56126
-12.5842
-6.61174
-11.2681
-3.02803
-11.6391

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

Down

proline dehydrogenase 1
testis expressed transcript, Y-linked 2B
DNAIJBS divergent transcript
solute carrier family 13 member 5
zinc finger and SCAN domain containing 10
anti-Mullerian hormone receptor type 2
alpha 1,3-galactosyltransferase 2
catenin alpha 3
t-complex 10 like
MGAT4 family member C
solute carrier family 6 member 15
von Willebrand factor A domain containing 5B2
aquaporin 7
small nucleolar RNA, H/ACA box 50C
leucine rich repeat LGI family member 4
actin alpha 1, skeletal muscle
delta like canonical Notch ligand 4
pappalysin 2
focally amplified IncRNA regulator of ECM1
RNA component of 7SK nuclear ribonucleoprotein
solute carrier family 39 member 5
G protein-coupled receptor 17
kelch repeat and BTB domain containing 12
tudor domain containing 6
NADH dehydrogenase subunit 1
olfactory receptor family 4 subfamily F member 17
solute carrier family 3 member 1
proline rich protein BstNI subfamily 3
HLA complex P5B
glutamate ionotropic receptor NMDA type subunit 2C
keratin associated protein 10-3
CEP295 N-terminal like
antisense transcript of PTP4A3, liver carcinoma survival associated
speedy/RINGO cell cycle regulator family member E2
ATP synthase FO subunit 6
NADH dehydrogenase subunit 6
small Cajal body-specific RNA 7
leucine rich repeat transmembrane neuronal 2
NADH dehydrogenase subunit 4
BICD family like cargo adaptor 2
nuclear pore complex interacting protein family member B11
KCNIP4 intronic transcript 1

nuclear pore complex interacting protein family, member B13




MT-ND2 -1.82168 5.37E-37 2.77E-08 -12.7075 Down NADH dehydrogenase subunit 2

P2RY4 -1.81717 3.98E-11 0.001527 -6.60495 Down pyrimidinergic receptor P2Y4
CCAT2 -1.81577 2.08E-08 0.001086 -5.60483 Down colon cancer associated transcript 2
MT-ND4L -1.81549 3.85E-35 0.000318 -12.3689 Down NADH dehydrogenase subunit 4L
CYP4F8 -1.8115 0.008497 1.10E-30 -2.63164 Down cytochrome P450 family 4 subfamily F member 8
CNTN2 -1.80813 0.015714 0.002469 -2.41548 Down contactin 2
SCARNAS -1.80542 1.97E-42 2.23E-27 -13.6517 Down small Cajal body-specific RNA 5
SLC28A1 -1.80478 0.01234 0.011565 -2.50227 Down solute carrier family 28 member 1
GOLGASJ -1.80236 0.016361 1.08E-18 -2.40076 Down golgin A8 family member J
KRTAPI16-1 -1.79824 0.004839 1.56E-67 -2.81755 Down keratin associated protein 16-1
NPHP3-ACADL11 -1.79676 0.00055 0.015854 -3.45511 Down NPHP3-ACADI11 readthrough (NMD candidate)
AKT3-IT1 -1.79346 1.55E-15 6.71E-10 -7.97295 Down AKTS3 intronic transcript 1
PRKCG -1.79345 0.005731 4.88E-10 -2.76279 Down protein kinase C gamma
ORS5B21 -1.79336 9.48E-12 6.29E-06 -6.81426 Down olfactory receptor family 5 subfamily B member 21
RNVUI1-6 -1.79272 0.002844 3.63E-16 -2.98411 Down RNA, variant U1 small nuclear 6
CFAP157 -1.78163 0.009788 4.03E-07 -2.58324 Down cilia and flagella associated protein 157
TTYHI -1.77801 0.002593 2.32E-61 -3.0123 Down tweety family member 1
OR2LS8 -1.77584 1.72E-06 7.91E-27 -4.7837 Down olfactory receptor family 2 subfamily L member 8
SCARNA17 -1.77462 2.26E-29 1.04E-09 -11.252 Down small Cajal body-specific RNA 17
HS1BP3-IT1 -1.77317 4.19E-08 0.001611 -5.48266 Down HS1BP3 intronic transcript 1
SLC28A2 -1.7729 0.019661 1.01E-34 -2.33276 Down solute carrier family 28 member 2
GPR52 -1.76784 1.08E-58 3.58E-05 -16.1529 Down G protein-coupled receptor 52
FLJ42393 -1.75635 3.12E-67 0.001092 -17.3237 Down uncharacterized LOC401105
LRRC73 -1.75389 2.01E-05 2.88E-10 -4.26327 Down leucine rich repeat containing 73
MT-CO2 -1.75269 4.30E-35 9.91E-06 -12.36 Down cytochrome ¢ oxidase subunit II
KRTAP10-2 -1.74995 0.003227 0.000186 -2.94522 Down keratin associated protein 10-2
EZHIP -1.74859 4.68E-08 1.12E-08 -5.46293 Down EZH inhibitory protein
AFF4-DT -1.74542 0.024828 3.62E-49 -2.24407 Down AFF4 divergent transcript
ASPG -1.74476 0.004182 2.50E-09 -2.86406 Down asparaginase
UBQLN3 -1.74241 3.76E-06 1.64E-11 -4.62427 Down ubiquilin 3
ANKRDI18B -1.73792 5.87E-05 1.62E-10 -4.01794 Down ankyrin repeat domain 18B
MYH9-DT -1.73746 0.000727 0.002594 -3.37905 Down MYH9 divergent transcript
MACCI1-0T1 -1.73587 0.000494 8.96E-13 -3.48375 Down MACCI1 3' UTR overlapping transcript 1
DNAAFI -1.7279 0.022925 2.38E-09 -2.27468 Down dynein axonemal assembly factor 1
ST7-0T4 -1.72782 6.40E-18 3.40E-07 -8.6252 Down ST7 overlapping transcript 4
RPL3L -1.72546 0.000759 9.86E-21 -3.36749 Down ribosomal protein L3 like
C1QTNF4 -1.72101 5.07E-08 4.16E-09 -5.44867 Down Clq and TNF related 4
CNDPI -1.72012 0.003841 0.033177 -2.89097 Down carnosine dipeptidase 1
SGK2 -1.71923 3.27E-10 1.94E-29 -6.28545 Down serum/glucocorticoid regulated kinase 2
NDST3 -1.71534 2.83E-06 0.000265 -4.68283 Down N-deacetylase and N-sulfotransferase 3
DCLK3 -1.71434 0.008452 2.75E-07 -2.63345 Down doublecortin like kinase 3
SMIM34 -1.71026 0.000547 5.43E-64 -3.45638 Down small integral membrane protein 34

DANT2 -1.70705 0.015093 7.25E-19 -2.43014 Down DXZ4 associated non-coding transcript 2, distal




DOCK7-DT -1.70549 0.003556 0.006483 -2.91511 Down DOCK? divergent transcript

FGF22 -1.70153 4.74E-05 0.035854 -4.06797 Down fibroblast growth factor 22
CARD14 -1.70032 4.66E-05 0.000119 -4.07212 Down caspase recruitment domain family member 14
NTRK3 -1.70022 2.89E-05 0.004854 -4.18166 Down neurotrophic receptor tyrosine kinase 3
MT-NDS -1.69645 2.48E-32 0.034639 -11.8381 Down NADH dehydrogenase subunit 5
FLJ20712 -1.69587 6.50E-10 1.05E-29 -6.17772 Down uncharacterized FLJ20712
AMANZI -1.69259 0.000168 0.002347 -3.76322 Down a master non-coding RNA antagonizing inflammation
SLC10A4 -1.68801 2.76E-05 6.93E-19 -4.19214 Down solute carrier family 10 member 4
PAX2 -1.67879 0.0044 1.63E-11 -2.84795 Down paired box 2
ESPNL -1.67697 4.97E-05 0.001523 -4.05715 Down espin like
STPG2 -1.67636 2.60E-11 2.11E-114 -6.66774 Down sperm tail PG-rich repeat containing 2
H2AB2 -1.67194 7.48E-05 1.29E-24 -3.96051 Down H2A.B variant histone 2
PKLR -1.66975 8.21E-05 2.58E-40 -3.93816 Down pyruvate kinase L/R
HSD17B1 -1.66908 3.13E-07 0.04059 -5.11548 Down hydroxysteroid 17-beta dehydrogenase 1
KBTBDI11-0T1 -1.66817 0.003394 0.033537 -2.9296 Down KBTBDI11 overlapping transcript 1
RSPO4 -1.66037 4.57E-05 2.99E-16 -4.07683 Down R-spondin 4
PTCSC1 -1.6585 9.83E-15 0.000298 -7.74138 Down papillary thyroid carcinoma susceptibility candidate 1
RCVRN -1.65567 7.35E-06 0.000101 -4.4833 Down recoverin
SCMHI-DT -1.6537 0.010394 0.001441 -2.56245 Down SCMHI1 divergent transcript
CBY3 -1.65321 0.008071 0.000786 -2.64909 Down chibby family member 3
RAPSN -1.6499 3.24E-16 1.48E-90 -8.16391 Down receptor associated protein of the synapse
TAFI11LS5 -1.64619 1.18E-07 0.000107 -5.29593 Down TATA-box binding protein associated factor 11 like 5
OVCHI1 -1.64614 0.021144 4.34E-11 -2.3054 Down ovochymase 1
BAIAP2L2 -1.64145 2.52E-20 3.20E-34 -9.23747 Down BAR/IMD domain containing adaptor protein 2 like 2
PRNCRI1 -1.6398 1.65E-27 0.01117 -10.8673 Down prostate cancer associated non-coding RNA 1
KCNSI -1.6378 8.30E-05 0.014388 -3.93554 Down potassium voltage-gated channel modifier subfamily S member 1
MUC4 -1.63337 0.001768 7.74E-07 -3.12659 Down mucin 4, cell surface associated
ORS52K2 -1.6307 1.75E-36 0.023762 -12.6149 Down olfactory receptor family 52 subfamily K member 2
CLECI8B -1.62896 1.82E-07 0.007956 -5.2168 Down C-type lectin domain family 18 member B
ADAMTS2 -1.62865 3.38E-05 0.00143 -4.1459 Down ADAM metallopeptidase with thrombospondin type 1 motif 2
SEZ6 -1.62766 0.021502 0.000611 -2.29906 Down seizure related 6 homolog
OOSP1 -1.62669 0.01217 1.21E-07 -2.50716 Down oocyte secreted protein 1
OR2L2 -1.62567 8.90E-09 5.68E-05 -5.75043 Down olfactory receptor family 2 subfamily L member 2
GRIN2B -1.62371 0.025321 1.75E-14 -2.23646 Down glutamate ionotropic receptor NMDA type subunit 2B
ELAVL3 -1.62092 0.022493 7.04E-23 -2.28194 Down ELAV like RNA binding protein 3
SOX15 -1.6205 5.47E-05 0.019641 -4.03458 Down SRY-box transcription factor 15
NXNL2 -1.61822 0.001795 3.35E-50 -3.12226 Down nucleoredoxin like 2
PAGEI -1.61621 0.009145 6.43E-06 -2.60657 Down PAGE family member 1
CCDC200 -1.6115 0.005885 6.97E-14 -2.75413 Down coiled-coil domain containing 200
LEFTY2 -1.60951 0.002084 0.017252 -3.07798 Down left-right determination factor 2
ARHGAP19-
SLIT1 -1.60648 3.93E-08 5.40E-09 -5.49413 Down ARHGAP19-SLIT1 readthrough (NMD candidate)

AIRN -1.60446 0.002864 8.89E-07 -2.98199 Down antisense of IGF2R non-protein coding RNA




C21orf91-0T1

MMP21
GRK7

SNORA74A

COL23Al1
GADI1
CHRNB2
POLE2
HBA2
H1-6
SCARNAG6
HPYRI1
IGLV1-50
C120rf50

BLTP3B-DT

MATNI1
IBA57-DT
NPIPA2
SLC4A9
CCDC73
CTAGE6
TBX1
SLC5A11
IFNL1
KRTAP5-9
ASIC1
OR2T11
SNTG2
ABCC11
LLCFC1
TUBALS3
POUSF1
ZDHHC19
BACHI-IT3
MAB21L3
B3GNT4
PPMIE
SLC8A2
OR5ANI1
TF
ADAM20
RNVUI1-33
MLNR

-1.60413
-1.60323
-1.6012
-1.59932
-1.59916
-1.59751
-1.59708
-1.59549
-1.59441
-1.5938
-1.59322
-1.59269
-1.58873
-1.5808
-1.57777
-1.57232
-1.57186
-1.57044
-1.56894
-1.56853
-1.56712
-1.56415
-1.56399
-1.56286
-1.55561
-1.55136
-1.55067
-1.54994
-1.54981
-1.54929
-1.54839
-1.5475
-1.54736
-1.54372
-1.54352
-1.54185
-1.54157
-1.5359
-1.53561
-1.53524
-1.53384
-1.53161
-1.52876

4.97E-05
3.59E-05
4.50E-14
0.009038
2.39E-05
0.000349
0.015851
9.56E-28
2.57E-19
1.55E-14
1.85E-27
1.51E-08
0.003614
1.00E-06
0.000921
0.000179
8.90E-05
0.016258
0.000152
3.45E-05
1.42E-09
6.43E-06
5.16E-05
0.004132
0.011808
6.59E-05
3.03E-05
3.70E-05
0.008167
1.88E-07
0.020401
2.57E-06
2.92E-06
3.36E-06
1.42E-13
1.84E-06
0.004044
0.020667
8.11E-06
1.95E-24
6.90E-41
0.024554
0.004299

0.000567
0.000985
5.69E-28
3.43E-53
0.017329
8.89E-11
6.08E-25
2.22E-11
0.008985
5.76E-07
2.01E-07
8.33E-96
0.000165
0.000401
1.24E-10
2.50E-11
2.31E-07
2.56E-15
8.41E-08
2.16E-15
0.023735
1.11E-11
0.00149
2.96E-16
5.07E-07
4.67E-14
0.000183
1.70E-06
1.41E-10
0.000426
0.017214
5.95E-58
1.47E-54
3.56E-21
3.88E-15
1.80E-13
8.31E-09
1.73E-95
1.58E-22
2.35E-45
1.11E-48
1.93E-32
3.09E-08

-4.0572
-4.13254
-7.5458
-2.6106
-4.22477
-3.57611
-2.41233
-10.917
-8.98579
-7.68314
-10.8569
-5.66085
-2.90999
-4.89117
-3.31373
-3.7472
-3.91868
-2.40308
-3.78846
-4.14152
-6.05304
-4.5119
-4.0483
-2.86788
-2.51784
-3.99051
-4.17132
-4.12552
-2.64509
-5.21126
-2.31889
-4.7021
-4.67636
-4.64741
-7.39475
-4.77021
-2.8747
-2.31401
-4.46216
-10.2017
-13.3902
-2.24834
-2.85532

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

Down

C21orf91 overlapping transcript 1
matrix metallopeptidase 21
G protein-coupled receptor kinase 7
small nucleolar RNA, H/ACA box 74A
collagen type XXIII alpha 1 chain
glutamate decarboxylase 1
cholinergic receptor nicotinic beta 2 subunit
DNA polymerase epsilon 2, accessory subunit
hemoglobin subunit alpha 2
H1.6 linker histone, cluster member
small Cajal body-specific RNA 6
Helicobacter pylori responsive 1
immunoglobulin lambda variable 1-50 (non-functional)
chromosome 12 open reading frame 50
BLTP3B divergent transcript
matrilin 1
IBAS57 divergent transcript
nuclear pore complex interacting protein family member A2
solute carrier family 4 member 9
coiled-coil domain containing 73
CTAGE family member 6
T-box transcription factor 1
solute carrier family 5 member 11
interferon lambda 1
keratin associated protein 5-9
acid sensing ion channel subunit 1
olfactory receptor family 2 subfamily T member 11
syntrophin gamma 2
ATP binding cassette subfamily C member 11
LLLL and CFNLAS motif containing 1
tubulin alpha like 3
POU class 5 homeobox 1
zDHHC palmitoyltransferase 19
BACHI1 intronic transcript 3
mab-21 like 3

UDP-GlcNAc:betaGal beta-1,3-N-acetylglucosaminyltransferase 4

protein phosphatase, Mg2+/Mn2+ dependent 1E
solute carrier family 8 member A2
olfactory receptor family 5 subfamily AN member 1
transferrin
ADAM metallopeptidase domain 20
RNA, variant Ul small nuclear 33

motilin receptor




OR2B6 -1.52803 7.83E-06 0.001947 -4.46975 Down olfactory receptor family 2 subfamily B member 6

TAS2R3 -1.52345 1.28E-33 2.54E-05 -12.0845 Down taste 2 receptor member 3
OR56A4 -1.52228 0.001164 1.04E-12 -3.24752 Down olfactory receptor family 56 subfamily A member 4
ESRP1 -1.52158 0.024647 8.40E-27 -2.24688 Down epithelial splicing regulatory protein 1
NCAPG -1.51825 3.97E-46 4.58E-37 -14.2585 Down non-SMC condensin I complex subunit G
NKAIN3 -1.51812 0.014668 1.37E-10 -2.44048 Down sodium/potassium transporting ATPase interacting 3
CDC25C -1.51398 1.27E-10 6.00E-09 -6.43046 Down cell division cycle 25C
RENOL1 -1.51312 1.07E-13 0.002883 -7.43179 Down regulator of early neurogenesis 1
CDHR2 -1.51269 2.28E-13 9.16E-18 -7.33126 Down cadherin related family member 2
KCNQ4 -1.51091 2.09E-07 0.00426 -5.19112 Down potassium voltage-gated channel subfamily Q member 4
PPIAL4H -1.51088 4.88E-15 6.37E-10 -7.83002 Down peptidylprolyl isomerase A like 4H
PCDH17 -1.50853 0.000173 0.000314 -3.75478 Down protocadherin 17
MADCAM1 -1.50763 1.29E-14 0.002945 -7.70657 Down mucosal vascular addressin cell adhesion molecule 1
ABHDI16B -1.50652 0.001107 0.000162 -3.26173 Down abhydrolase domain containing 16B
ACP7 -1.50453 0.011688 1.30E-05 -2.52144 Down acid phosphatase 7, tartrate resistant (putative)
SCN2B -1.50448 0.000214 1.17E-06 -3.70179 Down sodium voltage-gated channel beta subunit 2
TAS2R30 -1.50411 3.53E-31 1.27E-16 -11.6132 Down taste 2 receptor member 30
CNIH2 -1.50403 3.52E-12 5.42E-06 -6.95534 Down cornichon family AMPA receptor auxiliary protein 2
IQCN -1.50293 1.02E-25 5.49E-15 -10.4844 Down 1Q motif containing N
PVALB -1.50289 3.01E-09 3.12E-18 -5.93118 Down parvalbumin
H3-5 -1.50251 0.008629 9.57E-25 -2.62642 Down H3.5 histone
GPR21 -1.50199 4.17E-34 4.49E-07 -12.1761 Down G protein-coupled receptor 21
SCARNAI10 -1.5019 5.42E-19 2.42E-25 -8.90335 Down small Cajal body-specific RNA 10
DNAI7 -1.49975 3.94E-05 5.30E-07 -4.11084 Down dynein axonemal intermediate chain 7
DISCI-IT1 -1.49674 9.88E-09 0.003573 -5.73273 Down DISCI intronic transcript 1
SLC22A13 -1.49654 2.58E-09 2.87E-16 -5.95654 Down solute carrier family 22 member 13
FOXD4L4 -1.495 7.46E-16 1.38E-06 -8.0628 Down forkhead box D4 like 4
ST8SIAS -1.4941 0.001319 8.47E-07 -3.21184 Down ST8 alpha-N-acetyl-neuraminide alpha-2,8-sialyltransferase 5
NKX6-3 -1.49391 0.003723 2.59E-08 -2.90074 Down NK6 homeobox 3
SCARNA2 -1.49289 1.52E-50 5.25E-05 -14.9516 Down small Cajal body-specific RNA 2
FOXDA4L6 -1.49221 0.007311 5.88E-31 -2.68235 Down forkhead box D4 like 6
HUSIB -1.4903 3.55E-15 1.23E-30 -7.86992 Down HUSI checkpoint clamp component B
LIMS3 -1.48839 1.10E-05 0.011101 -4.39562 Down LIM zinc finger domain containing 3
RAB26 -1.48455 0.005211 1.01E-74 -2.79371 Down RAB26, member RAS oncogene family
FRGI1-DT -1.48157 7.04E-11 4.01E-11 -6.51988 Down FRG1 divergent transcript
ANOSI -1.48148 0.001762 2.83E-05 -3.12759 Down anosmin 1
ARHGAP44 -1.47871 0.000758 0.000704 -3.36761 Down Rho GTPase activating protein 44
CXorf65 -1.47847 5.90E-10 5.00E-11 -6.19302 Down chromosome X open reading frame 65
LENEP -1.47755 0.000183 0.001236 -3.74146 Down lens epithelial protein
FNDC7 -1.47687 0.00505 6.43E-11 -2.80381 Down fibronectin type III domain containing 7
C18orfl5 -1.47618 1.42E-16 1.22E-20 -8.26307 Down chromosome 18 putative open reading frame 15
NHERF4 -1.47573 1.00E-08 2.66E-07 -5.73058 Down NHERF family PDZ scaffold protein 4

NUP62CL -1.47475 1.56E-21 7.56E-15 -9.53112 Down nucleoporin 62 C-terminal like




ABCC9
CZIB-DT
TLE1-DT

NEU4

MUCI12
NPIPB12

HYMAI

PTTG2

TRHR
PCAT2
CNTNAP3
TAS2R60
RANBP17
SAXOl1
MAPT-IT1
TENTS5B
POLR3G

ERICH6
ERI3-IT1

CPNE4

GALNTL6

KASHS

PPIAL4E
VSIGS8
NANOS3
COLCAL
SLC22A1
PRR36

PRLHR

CCDC140
ENPP7
IFITM10
TG
FGF17
ACADY9-DT
COXFA4L3

ORS5212
CLECI18C

TRIMS0

EYS
NME9
SNORASC
FN3K

-1.47419
-1.4726
-1.47252
-1.47038
-1.4702
-1.46721
-1.46536
-1.46381
-1.46288
-1.46216
-1.45951
-1.45764
-1.45727
-1.45658
-1.45603
-1.45402
-1.44955
-1.44851
-1.44594
-1.44505
-1.44492
-1.44305
-1.44302
-1.44189
-1.44031
-1.44004
-1.43808
-1.43634
-1.43598
-1.4308
-1.43013
-1.42956
-1.42945
-1.42783
-1.42442
-1.42339
-1.42052
-1.41843
-1.41714
-1.41617
-1.41474
-1.41472
-1.41461

2.25E-17
0.000525
0.003099
0.014625
0.001191
2.28E-36
5.53E-22
9.07E-22
0.011454
0.004251
1.72E-05
1.12E-10
2.43E-16
7.35E-05
0.011612
0.000656
3.15E-26
0.000943
1.60E-11
3.28E-05
0.00027
0.012228
0.000134
0.012104
0.003547
3.34E-06
5.96E-18
8.84E-06
0.012371
0.025875
0.004321
1.54E-11
1.67E-14
0.001865
2.98E-07
0.010796
0.005423
1.50E-05
0.012578
2.04E-05
0.002596
0.001195
7.07E-18

0.001232
4.35E-53
0.003252
4.09E-16
5.36E-14
6.97E-73
1.10E-33
1.44E-52
0.034605
1.09E-22
0.000537
0.002418
3.36E-17
0.013398
0.045505
5.23E-09
4.47E-23
0.002511
5.44E-07
2.01E-47
2.65E-06
4.80E-11
1.47E-43
6.81E-29
1.80E-14
5.39E-08
1.69E-11
8.21E-12
0.017329
4.73E-10
3.30E-05
1.59E-27
7.09E-07
6.17E-26
1.87E-05
6.76E-46
6.19E-13
1.19E-136
9.63E-16
0.007362
2.34E-22
0.000916
2.03E-29

-8.48002
-3.46764
-2.95774
-2.44153
-3.24097
-12.594
-9.63787
-9.587
-2.52854
-2.85894
-4.29838
-6.44993
-8.19877
-3.96475
-2.52371
-3.40724
-10.5949
-3.30706
-6.73833
-4.15296
-3.64217
-2.50549
-3.81838
-2.5091
-2.91591
-4.64843
-8.63325
-4.44367
-2.50138
-2.22808
-2.85375
-6.74384
-7.67396
3111
-5.12492
-2.54923
-2.78077
-4.3283
-2.4955
-4.26048
-3.01191
-3.24002
-8.61372

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

Down

ATP binding cassette subfamily C member 9
CZIB divergent transcript
TLE1 divergent transcript
neuraminidase 4
mucin 12, cell surface associated
nuclear pore complex interacting protein family member B12
hydatidiform mole associated and imprinted
pituitary tumor-transforming 2
thyrotropin releasing hormone receptor
prostate cancer associated transcript 2
contactin associated protein family member 3
taste 2 receptor member 60
RAN binding protein 17
stabilizer of axonemal microtubules 1
MAPT intronic transcript 1
terminal nucleotidyltransferase 5B
RNA polymerase III subunit G
glutamate rich 6
ERI3 intronic transcript 1
copine 4
polypeptide N-acetylgalactosaminyltransferase like 6
KASH domain containing 5
peptidylprolyl isomerase A like 4E
V-set and immunoglobulin domain containing 8
nanos C2HC-type zinc finger 3
colorectal cancer associated 1
solute carrier family 22 member 1
proline rich 36
prolactin releasing hormone receptor
CCDC140 long non-coding RNA
ectonucleotide pyrophosphatase/phosphodiesterase 7
interferon induced transmembrane protein 10
thyroglobulin
fibroblast growth factor 17
ACAD?9 divergent transcript
cytochrome ¢ oxidase associated subunit FA4L3
olfactory receptor family 52 subfamily I member 2
C-type lectin domain family 18 member C
tripartite motif containing 50
EGF-like photoreceptor maintenance factor
NME/NM23 family member 9
small nucleolar RNA, H/ACA box 5C

fructosamine 3 kinase




SPIN2A
SLC25A2
TRPV6
REELDI1
LILRBS
DOC2A
ABCBI11
RPL34-DT
ANKRD2
TAF11L2
RBFOX3
DRD4
MICALL2-DT
OMP
STRC
ATPSMGL
BCO2
FAMA41C

-1.41071 9.32E-15
-1.4097 1.27E-09
-1.40861 0.000209
-1.40572 1.47E-08
-1.40184 4.61E-07
-1.40158 0.000316
-1.39556 5.98E-05
-1.3922 1.31E-07
-1.39139 0.005259
-1.39116 3.92E-07
-1.38944 0.009705
-1.38865 2.97E-06
-1.38804 0.003262
-1.38483 0.00665
-1.38397 1.95E-07
-1.38256 2.19E-09
-1.38084 5.31E-12
-1.37988 2.74E-13

1.91E-12
1.63E-08
2.27E-05
0.011129
0.016169
7.35E-06
2.74E-23
7.28E-18
2.82E-08
8.89E-05
0.001134
8.16E-14
0.000821
0.018751
2.33E-08
6.16E-46
1.23E-51
2.32E-27

-7.74824
-6.07147
-3.70759
-5.66451
-5.04168
-3.60211
-4.01361
-5.27718
-2.7907
-5.07266
-2.58615
-4.67303
-2.94192
-2.71388
-5.20446
-5.98295
-6.89711
-7.30679

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

Down

spindlin family member 2A
solute carrier family 25 member 2
transient receptor potential cation channel subfamily V member 6
reeler domain containing 1
leukocyte immunoglobulin like receptor B5S
double C2 domain alpha
ATP binding cassette subfamily B member 11
RPL34 divergent transcript
ankyrin repeat domain 2
TATA-box binding protein associated factor 11 like 2
RNA binding fox-1 homolog 3
dopamine receptor D4
MICALL?2 divergent transcript
olfactory marker protein
stereocilin
ATP synthase membrane subunit g like
beta-carotene oxygenase 2

family with sequence similarity 41 member C

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
GO0:0032501 BP multicellula 1.12E-26 25.94961275 275 IGFBP5,COL1A2,GREM1,DCN,ST
r C2,COL12A1,THBS2,MMP2,TNFR
organismal SF11B,COL1A1,COL8A1,CCN1,CO

process

L3A1,SVEP1,PRELP,GJA1,CDHI1,
LUM,KIRREL1,THY1,TNC,ITGA11
,SULF1,FN1,PAPPA,WNT5A,LAM
A4,PSG5,TENM2,KCNK2,SOD3.E
GFR,CCN2,STMN2,FBLN1,EFEMP
1,CRYAB,FST,AMOTL2,LAMBI,A
NTXR1,FGF1,COL16A1,HAS2,SNA
12,SLIT3,FLRT2,ABI3BP,STC1,CO
L11A1,PRRX1,SRPX2,DKK1,IL13R
A2,GRIA1,FGF5,ATP8B1,CDH13,C
ACNA2D1,HSPB7,GFRA1,CREB3L
1,TIMP3,PTGIS,0SR2,CLDN11,BM
PER, TWIST2,TEAD1,ADAMTS12,
ASS1,CEMIP,TWIST1,SLIT2,EMX2
,BRINP1,CSPG4,ELN,POSTN,COL
6A1,GPR176,NUPR1,NFASC,YAPI
,FHOD3,LRIG3,SSTR1,LOX,DKK2,
ROBO2,GLRB,F3,FGF7,0SR1,PTP
N14,TFAP2C,JPH2,F10,HOXC6,NR
2F2,CHST3,COMP,TENM3,PDLIM
4,CPE,TBX3,RARRES2,MFAP2,LS
AMP,ZIC1,CCND1,PDPN,INSYN1,
COLS5A2,NFATC4,CCBE1,GPNMB,
DZIP1,PCDH18,HAND2,FAP,ALD
H1A3,TAFA5,CAV1,RSPO3,DCLK
1,8IX2,SEMA3D,CD276, MFAP5 . H
0XC8,PIEZ02,MGARP,LRP4,GDN
F,MXRAS,FIX1,AKR1C2,NES,PLA
2R1,HOXA11,CLMP,TBX5,DDR2,
DKK3,NR2F1,FBN1,SIM1,TBX18,S
ERPINE2,NDNF,GREBIL,SYDEI,
NTF3,GPC1,HECW1,FKBP10,CTH
RC1,VSTM4,PLPPR4,COL5A1,FAR
P1,DDAH1,HSPB6,EMP2,GDF5,TB
X15,BDKRB2,BICC1,SLC2A10,HT
R2B,LGR5,VASN,TUSC3,CXCL12,
SLC1A1,TJP1,IGF2BP1,FRASI,SH
ROOM3,MAP1B,GAS6,SIX4,MET,
GABRE,VIT,PARVA,SPRY4,FATI,
EML1,UCHL1,PXDN,PLPP3,ARNT
2,DPYSL3,MID1,HMCN1,JAM2,T
MEM98,AXL,MAMDC2,HLA-
DQB2,CLSTN2,SERPINE1,C1QTN
F1,EDNRB,OGN,SIK 1,CRMP1,PTX
3,FGF2,UPK3A,CHODL,ENAH,M
MP14,TM4SF1,GPM6B,LMCD1,CD
248 FERMT2,ADAMTSS,PMP22,H
EYL,NCSI,BMP3,LRRN3,NT5E,T
MEM126A,ENPP1,CXCL10,SERPI
NB2,GPR15,PDGFRB,IGFBP3,SLC
16A2,TYRO3,HSPG2,SMARCA1,PI
ERCE2,MYOM2,DACT1,STAC,MA
L2,GPR183,CELA1,SEMASA,LICA



GO:0050896

BP

response to
stimulus

6.61E-23

22.18004597

304

M,CCR6,SELENOP,CD3G,SCD,CY
P51A1,GPM6A,AKR1C3,PLA2G7.E
PAS1,LOXL1,CORO2B,PRKACB,G
PR161,ALPK2,DLC1,MACROD2,JC
HAIN,LAMC1,PLS3, MEOX1,FOSL
1,CCL2,COL15A1,PDK4,ETS1,WN
T5B,DHCR24,NPR3

IGFBP5,COL1A2,GREM1,DCN,ST
C2,MMP2,TNFRSF11B,COL1AL,R
ND3,CCN1,COL3A1,SVEP1,PRELP
,CCDC80,GJA1,MXRAS,THY1,TN
C,ITGBL1,ITGA11,SULF1,FN1,PA
PPA,WNT5A, TENM2,MFAP4,0SM
R,KCNK2,S0D3,EGFR,CCN2,CCN
5,STMN2,FBLN1,EFEMP1,CRYAB,
FST,AMOTL2,NNMT,LAMB1,FGF
1,GNG12,COL16A1,HAS2,SNAI2,S
LIT3,GPX8,FLRT2,ABI3BP,STC1,C
OL11A1,PRRX1,DKK1,IL13RA2,M
RGPRF,GRIA1,FGF5,CDH13,CAC
NA2D1,HSPB7,GFRA1,CREB3LI,
MASP1,FMN2, TIMP3,STEAP2,PTG
IS,GABBR2,LRRC15,BMPER,AOX
1,TWIST2,TEAD1,ADAMTS12,ASS
1,TWIST1,S100A16,SLIT2,EMX2,B
RINP1,CSPG4,IGKV1D-
17,POSTN,PNPLA3,COL6A1,MMP
1,GPR176,NUPR1,YAP1,SRPX,SST
R1,LOX,DKK2,PDE1C,ROBO2,GL
RB,F3,FGF7,0SR1,F10,NR2F2,CO
MP,TENM3,CPE,HSPB8,TBX3,RA
RRES2,GRIA3,ADGRL2,BCARI1,ZI
C1,CCND1,PDPN,INSYN1,COL5A2
,NFATC4,CCBE1,GPNMB,DZIP1,H
AND2,FAP,ALDH1A3,TAFA5,CAV
1,RSPO3,FRMD6,ACKR4,DCLK1,S
EMA3D,KCNIP3,CD276,PIEZO2,M
GARP,LRP4,RFPL4A,GDNF,CPZ,C
18,CAP2,AKR1C2,HSPB2,PLA2R],
HOXA11,EFS,DDR2,DKK3,NR2F1,
FBN1,RBPMS,TBX18,FIBIN,SERPI
NE2,NDNF,SYDE1,NTF3,PDGFRL,
GPC1,HECW1,FKBP10,CTHRC1,P
LPPR4,ADGRL4,COL5A1,FARP1,D
DAH1,HSPB6,EMP2,TRBV11-
3,GDF5,BDKRB2,BICC1,LYPD6,S
LC2A10,HTR2B,LGRS,IGFBP4,VA
SN,FGD1,CXCL12,SLC1A1,TIP1,I
GF2BP1,SHROOM3,MAGI1,RASSF
8, MAP1B,GAS6,RHBDFI,MET,PA
RVA,IGKVID-
8,SPRY4,FAT1,UCHL1,PXDN,PLP
P3,ADAMDEC],TRDV3,ARNT2,D
PYSL3,MID1,HMCN1,GPR85,TRD
V2,TMEM98,AXL,HLA-
DQB2,SERPINE1,TRBV13,IGKV1-
37,C1QTNF1,EDNRB,OGN,SIK1,P
TX3,FGF2,TRBV7-7,NQOL,IGHV4-
28, HTRA1,RCAN2,TRAVI2-

2,MMP14,LMCD1,FERMT2,ADAM
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CcC

cell
periphery

1.22E-45

44.91445103

284

TS5,COLEC12,HEYL,BMP3,NT5E,
SPATA18,TMEMI26A,ENPP1,CXC
L10,IGLVS-
61,SERPINB2,GPR15,TRBV14,PRX
L2C,KLRB1,PDGFRB,TRAV25,IGF
BP3,CEP55,PHLDA3,TYRO3,HSPG
2,IGKV1-9MGST1,IGHV3-
11,FBLN5,DACT1,GAS1,STAC,CO
L6A3,GPR183,TRAV24, TRBV7-
9,CELA1,SEMA5A,CGNL1,RNASE
4,L1CAM,SMIM30,RGS1,CCR6,IG
KV5-
2,KDM4D,SELENOP,CD3G,SCD,G
PM6A,TRAV29DV5,FPR3,AKR1C3
JIGHV3-21,TRBV12-5,TRBV7-
2,PLA2G7,EPAS1,LOXL1,TMEM97
,CORO2B,PRKACB,GPR161,ALPK
2,DLC1,IGHV4-30-
2,MACROD2,JCHAIN,LAMC1,FOS
L1,TAF9B,CCL2, TRAV1-
2,COL15A1,PDK4,SH3BP4,TRAV1
0,ETS1,WNT5B,DHCR24,IGHV -
2,NPR3

COL1A2,GREM1,DCN,COL12A1,T
HBS2,MMP2, TNFRSF11B,RSCIA],
COL1A1,COL8AI,RND3,CCN1,CO
L3A1,PRELP,CCDC80,GJAl, TME
M47,CDH11,MXRAS5,FLNC,LUM,K
IRREL1,THY1,TNC,ITGBL1,ITGA1
1,SULF1,FN1,LOXL4, WNT5A,LA
MA4,TENM2,MFAP4,0SMR,KCN
K2,ANGPTL2,S0D3,EGFR,CCN2,C
CNS5,AHNAK2,FBLN1,EFEMP1,CR
YAB,AMOTL2,LAMB1,DPT,ANTX
R1,FGF1,GNG12,COL16A1,HAS2,F
LRT2,ABI3BP,STC1,COL11A1,SRP
X2,DKK1,IL13RA2,MRGPRF,RAB
3B,GRIA1,ATP8B1,PRSS12,CDHI3
,CACNA2D1,GFRA1,FMN2,TIMP3,
THSD4,STEAP2,PTGIS,GABBR2,L
RRC15,CLDN11,BMPER,CNTN3,A
DAMTS12,CEMIP,S100A16,CSPG4
JIGKV1D-
17,ELN,POSTN,COL6A1,MMP1,GP
R176,NFASC,LRIG3,SRPX,SSTRI,
LOX,ROB0O2,GLRB,F3,KCNJ6,0SR
1,JPH2,F10,SYNC,COMP,TENM3,P
DLIM4,CPE,RARRES2,MFAP2,LS
AMP,GRIA3,ADGRL2,BCAR1,FBL
IM1,PDPN,COL5A2,C1QTNF5,CCB
E1,GPNMB,PCDH18,FAP,CAV1,FR
MD6,ACKR4,DCLK 1,SEMA3D,KC
NIP3,CD276,MFAP5,PIEZ02,LRP4,
MXRAS,CAP2,PLA2R1,CLMP,STE
AP1,EFSMYRIP,KCNK15,DDR2,F
BN1,SERPINE2,NDNF,ECM2,SYD
E1,MPDZ,CAVIN1,GPC1,RPL36A-
HNRNPH2,CTHRC1,VSTM4,PLPP
R4,ADGRL4,COL5A1,FARP1,EMP
2,TRBVI11-
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CcC

plasma
membrane

1.59E-19

18.79835383

219

3,GDF5,BDKRB2,NALF2,LYPD6,S
LC2A10,HTR2B,LGR5,FBLN2,VAS
N,TUSC3,CXCL12,SLC1A1,TJPLF
RAS1,EVAIA,SHROOM3,MAGI1,
MAP1B,MET,GABRE,ENOX1,VIT,
PARVA,IGKVI1D-
8,SPRY4,FAT1,UCHL1,PXDN,EMP
1,PLPP3,ADAMDEC1,TRDV3,PAC
SIN3,HMCN1,GPR85,JAM2,TRDV2
,TMEM98,AXL HLA-
DQB2,CLSTN2,SERPINE1,TRBV13
JIGKV1-
37,C1QTNF1,EDNRB,0GN,PTX3,E
HD2,SV2B,TRBV7-
7,SH3D19,IGHV4-

28 HTRA1,UPK3A,TRAV12-
2,ENAH,PODN,MMP14,TM4SF1,G
PM6B,CD248, FERMT2,ADAMTSS,
COLEC12,PMP22,NCS1,EPB41L1,L
RRN3,NT5E,TMEM126A,ENPP1,C

XCL10,IGLVS-
61,SERPINB2,GPR15,TRBV14,KLR
B1,PDGFRB,TRAV25,SLC16A2,CE
P55,PHLDA3,TYRO3,HSPG2,IGKV

1-9,MGSTL,IGHV3-
11,FBLN5,CERCAM,GAS1,STAC,C
OL6A3,MAL2,GPR183,TRAV24,K
RT10,TRBV7-
9,SEMAS5A,LICAM,RGS1,CCR6,1G
KV5-
2,CD3G,GPM6A, TRAV29DVS5, TSP
AN13,FPR3,IGHV3-21,TRBV12-
5, TRBV7-
2,GLO1,LOXL1,TMEM97,PRKACB
,GPR161,MSMO1,ALPK2,DLC1,IG
HV4-30-
2,LAMC1,PLS3,FOSL1,HSPA13,TR
AVI-
2,COL15A1,TRAV10,WNT5B,IGH
V1-2,NPR3

MMP2,TNFRSF11B,RSC1A1,RND3
,GJA1,TMEM47,CDH11,FLNC,KIR
REL1,THY1,ITGBL1,ITGA11,SULF
1,FN1,WNT5A, TENM2,0SMR,KC
NK2,EGFR,CCN2,AHNAK2,CRYA
B,AMOTL2,ANTXR1,GNG12,HAS
2,FLRT2,STC1,SRPX2,DKK1,IL13
RA2,MRGPRF,RAB3B,GRIA1,ATP
8B1,PRSS12,CDH13,CACNA2D1,G
FRA1,FMN2,STEAP2,PTGIS,GABB
R2,LRRC15,CLDN11,CNTN3,CEMI
P,S100A16,CSPG4,IGKV1D-

17,COL6A1,GPR176,NFASC,LRIG3
,SSTR1,ROBO2,GLRB,F3,KCNJ6,J
PH2,F10,SYNC,TENM3,PDLIM4,C
PE,LSAMP,GRIA3,ADGRL2,BCAR
1,PDPN,C1QTNF5,GPNMB,PCDH1
8,FAP,CAV1,FRMD6,ACKR4,DCL
K1,SEMA3D,KCNIP3,CD276,PIEZ
02,LRP4,MXRAS,CAP2,PLA2R1,C



GO:0005102

MF

signaling
receptor
binding

7.16E-16

15.14526434

90

LMP,STEAP1,EFS,KCNK15,DDR2,
SYDEI,MPDZ,CAVIN1,GPC1,RPL
36A-
HNRNPH2,VSTM4,PLPPR4,ADGR
L4,FARP1,EMP2,TRBV11-
3,GDF5,BDKRB2,NALF2,LYPD6,S
LC2A10,HTR2B,LGRS,VASN,TUS
C3,CXCL12,SLC1A1,TJP1,FRASI,
EVAIA,SHROOM3,MAGII,MAPI
B,MET,GABRE,ENOX1,PARVA,IG
KV1D-
8,SPRY4,FAT1,UCHL1,EMP1,PLPP
3, TRDV3,PACSIN3,HMCN1,GPR85
,JAM2,TRDV2,TMEM98,AXL, HLA
DQB2,CLSTN2,SERPINE1,TRBV13
JIGKV1-
37,C1QTNF1,EDNRB,EHD2,SV2B,
TRBV7-7,SH3D19,IGHV4-

28, HTRA1,UPK3A,TRAV12-
2,ENAH,MMP14, TM4SF1,GPMG6B,
CD248,FERMT2,COLEC12,PMP22,
NCS1,EPB41L1,NT5E,TMEMI126A,
ENPP1,CXCL10,IGLVS-
61,SERPINB2,GPR15,TRBV14,KLR
B1,PDGFRB,TRAV25,SLC16A2,CE
P55,PHLDA3,TYRO3,HSPG2,IGKV
1-9,MGST1,IGHV3-
11,CERCAM,GAS1,STAC,COL6A3,
MAL2,GPR183,TRAV24,KRT10,TR
BV7-
9,SEMAS5A,LICAM,RGS1,CCR6,IG
KV5-
2,CD3G,GPM6A, TRAV29DVS5, TSP
AN13,FPR3,IGHV3-21,TRBV12-
5,TRBV7-
2,GLO1,TMEM97,PRKACB,GPR16
1,MSMO1,ALPK2,DLC1,IGHV4-
30-2,PLS3,FOSL1,HSPA13,TRAV1-
2,TRAV10,WNT5B,IGHV1-2,NPR3

IGFBP5,GREM1,STC2, TNFRSF11B
,CCN1,COL3A1,SVEP1,GJAL,THY
1,TNC,ITGBL1,ITGA11,FN1,WNT5
A,LAMA4,0SMR,ANGPTL2,EGFR,
CCN2,CCN5,FBLN1,EFEMP1,FST,
FGF1,COL16A1,SLIT3,FLRT2,STC
1,SRPX2,DKK 1,GRIA1,FGF5,GFR
A1,SLIT2,DKK2,FGF7,PTPN14,CO
MP,CPE,RARRES2,PDPN,NFATC4,
GPNMB,FAP,TAFA5,CAV1,RSPO3
,SEMA3D,CD276,LRP4,GDNF,NES
,DKK3,FBN1,SERPINE2, ECM2,NT
F3,CTHRC1,COL5A1,EMP2,GDF5,
BDKRB2,IGFBP4,CXCL12,GAS6,U
CHL1,PXDN,PLPP3,ARNT2,JAM2,
SERPINE1,EDNRB,OGN,FGF2,MM
P14,FERMT2,ADAMTSS5,BMP3,EN
PP1,CXCL10,PDGFRB,HSPG2,FBL
N5,TRBV7-

9,SEMA5A,CD3G,TRAV29DV5,JC



cell 2.00E-10 9.699174493
adhesion
molecule
binding

HAIN,CCL2,WNT5B

CCNI1,COL3A1,SVEP1,CDHI11,KIR
REL1,THY1,ITNC,ITGBL1,ITGA11,
FN1,TENM2,EGFR,CCN2,CCNS5,FB
LNI1,FGF1,COL16A1,CDH13,GFRA
1,POSTN,NFASC,COMP,TENM3,C
PE,GPNMB,FAP,FBN1,ECM2,COL
5A1,EMP2,VASN,CXCL12,TJP1,PA
RVA,PLPP3,RPL23A,JAM2,FGF2,C
NN3,MMP14,FERMT2,ADAMTSS,
FBLN5

Down regulated genes

primary 0.078505494 1.105099947
metabolic
process

RNU5A-1,RNU5B-1,RNUSE-
1,SNORA67,RNU4ATAC,SNORA4
4,SNORD14C,SNORA22,SNORD46
,SNORA71C,SNORA47,SNORAG0,
SNORA3A,SNORD67,SNORA64,S
NORA24,SNORD89,SNORA10,SN
ORD118,SNORA20,RNUGATAC,S
NORA26,SNORA61,SNORD55,SN
ORD104,SNORA14B,SNORA22C,R
NU12,SNORA78,SCARNA20,SNO
RA37,SNORD99,SNORA52,SCARN
A22,SNORD57,SNORA77B,SNOR
D21,RNU4-1,SNORDS8,RNU2-
1,SNORD13,SNORA68,SNORD110,
SNORA79B,SNORA38,SNORD105
B,PPIAL4G,SNORA38B,SNORDYS,
SNORA80D,SNORA9,RNUI -
1,RNU4-2,RNU6-
7,SNORA50B,RNVUI-
7,SNORA49,SNORD100,SNORDI |
6-
15,SNORD9,SNORA65,SNORA71A
,SNORD56,SNORD116-
17,SNORA66,SCARNA3,SNORA84
JRNVUI-
28,SNORD14D,SNORA40B,SCARN
A21,SNORASOE,SNORD35A,SNOR
A8,SNORDI4A,SCARNA18,SNOR
A12,SNORD117,SNORA33,SNORA
2C,SNORA71E,SNORA7B,SNORA
74B,SNORA71D,SNORD97,SNOR
A57,SNORA13,SNORA2A,SNORA
7A,SNORA21,SNORD116-
16,SNORD94,SNORD10,SNORAS0
B,SNORA48,SNORA73B,SNORA73
A,SNORDI116-2,RNVUI1-
31,SCARNA1,PLG,SNORDI116-
3,SNORA23,SNORA11B,SNORA46
,MNDI,RMRP,SNORDS8C,SNORA
80A,SNORD116-
22,SNORD41,SNORA14A,MT-
ND3,SNORD71,SNORA54,SNORA
5A,HNRNPA1L2,RNF225 RNVUI-
4 MT-
ATP8,TMEM132A RPPH1,RNUSF-
1,B4GALNT2,SNORA11F,HI-
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BP

biosyntheti
¢ process

0.161798134

0.791026491

209

7,SNORA3B,ZFPM2,ACTN2,RNVU
1-26,RNVUI-
15,SNORA31,JHO1,RNVUI -
2A,PTPRT,EPHA10,RAB40AL,THH,
RNVU1-2,FOXD4L3,RNVU1-
27,FBX039,FGF8,PRODH,ZSCAN1
0,AMHR2,A3GALT2,TCP10L,MGA
T4C,SNORAS50C,DLL4,PAPPA2,SL
C39A5,TDRD6,MT-
ND1,SLC3A1,GRIN2C,SPDYE2,MT
-ATP6,MT-ND6,SCARNA7,MT-
ND4,MT-ND2,MT-
ND4L,CYP4F8,SCARNAS,PRKCG,
RNVUI-
6,SCARNA17,SLC28A2,ASPG,UBQ
LN3,RPL3L,CNDP1,SGK2,NDST3,
DCLK3,FGF22,CARD14,NTRK3,M
T-
ND5,PAX2,PKLR,HSD17B1,TAF11
L5,0VCH1,ADAMTS2,S0X15,MM
P21,GRK7,SNORA74A,GADI,CHR
NB2,POLE2,HI-
6,SCARNAG6,TBX1,IFNL1,POUSF1,
ZDHHC19,B3GNT4,PPME,SLC8A
2,TF,ADAM20,RNVU1-
33,ESRP1,CDC25C,PPIAL4H,ABH
D16B,SCARNA10,SLC22A13,FOX
DA4L4,ST8SIAS,NKX6-
3,SCARNA2,FOXDAL6,HUS1B,AB
CC9,NEU4,TENT5B,POLR3G,GAL
NTL6,KASHS,PPIALAE,;NANOS3,E
NPP7,TRIM50,NME9,SNORA5C,F
N3K,SPIN2A,SLC25A2,ABCB11,A
NKRD2,TAF11L2,RBFOX3,DRD4,
ATP5SMGL,BCO2

RNUSA-1,RNUSB-1,RNUSE-
1,SNORA67,RNU4ATAC,SNORA4
4,SNORD14C,SNORA22,SNORD46
,SNORA71C,SNORA47,SNORAG0,
SNORA3A,SNORD67,SNORA64,S
NORA24,SNORD89,SNORA10,SN
ORD118,SNORA20,RNUGATAC,S
NORA26,SNORA61,SNORD55,SN
ORD104,SNORA14B,SNORA22C,R
NU12,SNORA78,SCARNA20,SNO
RA37,SNORD99,SNORA52,SCARN
A22,SNORD57,SNORA77B,SNOR
D21,RNU4-1,SNORDS,RNU2-
1,SNORD13,SNORA68,SNORDI 10,
SNORA79B,SNORA38,SNORD105
B,PPIAL4G,SNORA38B,SNORDYS,
SNORAB80D,SNORA9,RNUI -
1,RNU4-2,RNU6-
7,SNORA50B,RNVU1-
7,SNORA49,SNORD100,SNORD!11
6-
15,SNORD9,SNORA65,SNORA71A
,SNORD56,SNORD116-
17,SNORA66,SCARNA3,SNORAS4
JRNVUI-
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2.17239E-05

4.66306157

161

28,SNORD14D,SNORA40B,SCARN
A21,SNORASOE,SNORD35A,SNOR
A8,SNORD14A,SCARNA18,SNOR
A12,SNORD117,SNORA33,SNORA
2C,SNORA71E,SNORA7B,SNORA
74B,SNORA71D,SNORD97,SNOR
A57,SNORA13,SNORA2A,SNORA
7A,SNORA21,SNORD116-
16,SNORD94,SNORD10,SNORAS0
B,SNORA48,SNORA73B,SNORA73
A,SNORD116-2,RNVU1-
31,SCARNAL,SNORDI116-
3,SNORA23,SNORA11B,SNORA46
,RMRP,SNORDS8C,SNORAS0A,SN
ORDI16-
22,SNORD41,SNORA14A,MT-
ND3,SNORD71,SNORA54,SNORA
5A,HNRNPAIL2,RNVU1-4,MT-
ATP8,RPPH1,RNUSF-
1,B4GALNT2,SNORA11F,SNORA3
B,ZFPM2,ACTN2,RNVU1-
26,RNVU1-15,SNORA31,RNVU1-
2A,CDH3,IHH,RNVU1-
2,FOXD4L3,RNVUI-
27,FGF8,ZSCAN10,A3GALT2,TCP
10L.MGAT4C,SNORAS0C,ACTAL,
DLL4,SLC39A5,TDRD6,MT-
ND1,SLC3A1,MT-ATP6,MT-
ND6,SCARNA7,MT-ND4,MT-
ND2,MT-
ND4L,SCARNAS,RNVUI-
6,SCARNA17,EZHIP,RPL3L,C1QT
NF4,NDST3,FGF22,CARD14,NTRK
3,MT-
ND5,PAX2,PKLR,HSD17B1,TAF11
L5,ADAMTS2,S0X15,SNORA74A,
GADI,POLE2,SCARNAG6,C120RF5
0,TBX1,IFNL1,POU5F1,ZDHHC19,
B3GNT4,SLC8A2,TF,RNVUI-
33,ESRP1,PPIAL4H,SCN2B,PVALB
,SCARNA10,FOXD4L4,STSSIA5,N
KX6-
3,SCARNA2,FOXDA4L6,ABCC9,TE
NT5B,POLR3G,GALNTL6,PPIAL4
E,NANOS3,ENPP7,TG,FGF17,NME
9,SNORASC,SPIN2A,SLC25A2,AB
CB11,ANKRD2,TAF11L2,RBFOX3,
ATPSMGL

SNORA67,SNORA44,SNORD14C,S
NORA22,SNORD46,SNORA71C,S
NORA47,SNORA60,RNA5S1,SNO
RA3A,SNORD67,SNORA64,SNOR
A24,SNORD89,SNORA10,SNORD1
18,SNORA20,SNORA26,SNORAG61,
SNORDS55,SNORD104,SNORA14B,
SNORA22C,SNORA78,SCARNA20,
SNORA37,SNORD99,SNORAS52,SC
ARNA22,SNORD57,SNORA77B,S
NORD21,SNORDS8,SNORD13,SNO
RA68,SNORDI110,SNORA79B,SNO



GO:0043233

CcC

organelle
lumen

0.001090993

2.962178092

152

RA38,SNORD105B,SNORA38B,SN
ORD?95,SNORAS0D,SNORA9,SNO
RA50B,SNORA49,SNORD100,SNO
RD116-
15,SNORD9,SNORA65,SNORA71A
,SNORD356,SNORD1 16-
17,SNORA66,SCARNA3,SNORAS84
,SNORD14D,SNORA40B,SCARNA
21,SNORASOE,SNORD35A,SNORA
8,SNORD14A,SCARNA18,SNORA
12,SNORD117,SNORA33,SNORA2
C,SNORA71E,SNORA7B,SNORA7
4B,SNORA71D,SNORD97,SNORA
57,SNORA13,SNORA2A,SNORA7
A,SNORA21,SNORD116-
16,SNORD94,SNORD10,RCCD1,SN
ORAS80B,SNORA48,SNORA73B,SN
ORA73A,SNORDI 16-
2,SCARNA1,SNORD116-
3,SNORA23,SNORA11B,SNORA46
,SNORDSSC,SNORAS0A,SNORDI1
16-
22,SNORD41,RP1L1,SNORA14A,S
NORD71,SNORA54,SNORAS5A KR
T74,SNORA11F,H1-
7,SNORA3B,ZFPM2,ACTN2,SNOR
A31,JHO1,PCLO,TCHH,RSPH10B,F
OXD4L3,CTNNA3,AQP7,SNORAS
0C,ACTA1,TDRD6,KRTAP10-
3,CEP295NL,SCARNA7,SCARNAS,
KRTAP16-1,NPHP3-
ACADI11,CFAP157,SCARNA17,KR
TAP10-
2,DNAAF1,RPL3L,PAX2,RAPSN,G
RIN2B,SOX15,SNORA74A,POLE2,
H1-6,SCARNA6,TBX1,KRTAPS-
9,SNTG2,TUBAL3,POUSF1,PPMIE
,NCAPG,H3-
5,SCARNA10,DNAI7,FOXD4L4,N
KX6-
3,SCARNA2,FOXD4L6,HUS1B,AB
CC9,SAX01,KASH5,NANOS3,EYS
,NME9,SNORAS5C,DOC2A,ANKRD
2,DRD4

SNORA67,SNORA44,SNORD14C,S
NORA22,SNORD46,SNORA71C,S
NORA47,SNORA60,SNORA3A,SN
ORD67,SNORA64,SNORA24,SNO
RD89,SNORA10,SNORD118,SNOR
A20,SNORA26,SNORA61,SNORDS
5,SNORD104,SNORA14B,SNORA2
2C,SNORA78,SCARNA20,SNORA3
7,SNORD99,SNORAS52,SCARNA22
,SNORDS57,SNORA77B,SNORD21,
SNORDS&,SNORD13,SNORA68,SN
ORD110,SNORA79B,SNORA38,SN
ORD105B,SNORA38B,SNORD?95,S
NORASOD,SNORA9,SNORA50B,S
NORA49,SNORD100,SNORD116-
15,SNORD9,SNORA65,SNORA71A



G0:0022857 MF transmembr 1.38E-07
ane
transporter

activity

GO:0046873 MF metal ion
transmembr

2.7593E-05

ane
transporter
activity

6.859457537

4.559201661

43

23

,SNORDS56,SNORD116-
17,SNORA66,SCARNA3,SNORAgZ4
,SNORD14D,SNORA40B,SCARNA
21,SNORASOE,SNORD35A,SNORA
8,SNORD14A,SCARNA18,SNORA
12,SNORD117,SNORA33,SNORA2
C,SNORA71E,SNORA7B,SNORA7
4B,SNORA71D,HRNR,SNORD97,S
NORA57,SNORA13,SNORA2A,SN

ORA7A,SNORA21,SNORD116-
16,SNORD94,SNORD10,SNORAS80
B,SNORA48,SNORA73B,SNORA73
A,SNORD116-
2,SCARNA1,PLG,SNORD116-
3,SNORA23,SNORA11B,SNORA46
,SNORDS88C,SNORAS80OA,SNORD1
16-
22,SNORD41,SNORA14A,SNORD7
1,SNORA54,SNORASA, TMEM132
A,SNORA11F,SNORA3B,ZFPM2,A
CTN2,SNORA31,IHO1,CSPGS,PRO
DH,SLC13A5,ZSCAN10,SNORAS50
C,SCARNA7,SCARNAS,SLC28A1,
SCARNA17,MT-
CO2,EZHIP.DNAAF1,SGK2,PAX2,
TAF11L5,BAIAP2L.2, MUC4,LEFTY
2,SNORA74A,COL23A1,POLE2,SC
ARNAG6,SNTG2,POUSF1,ZDHHCI19
LPPMIE,TF,ESRP1,NCAPG,CDC25
C,ABHD16B,H3-
5,SCARNA10,SCARNA2,HUS1B,N
EU4,MUC12,POLR3G,KASH5 ,NAN
OS3,SNORAS5C,SPIN2A,DOC2A,A
NKRD2,TAF11L2,BCO2

SLC9A4,MT-ND3,GABRG2,MT-
ATP8,SLCI13A5,SLC6A15,AQP7,SL
C39A5,MT-
ND1,SLC3A1,GRIN2C,MT-
ATP6,MT-ND6,MT-ND4,MT-
ND2,MT-
ND4L,SLC28A1,TTYH1,SLC28A2,
MT-CO2,ASPG,SGK2,MT-
ND5,SLC10A4,KCNS1,GRIN2B,CH
RNB2,SLC4A9,SLC5A11,ASIC1,A
BCC11,SLC8A2,KCNQ4,SCN2B,SL
C22A13, NHERF4,ABCC9,SLC22A1
,SLC25A2,TRPV6,ABCB11,DRD4,
ATP5MGL

SLC9A4,SLC13A5,SLC6A15,SLC39
A5,GRIN2C,SLC28A1,TTYH1,SLC
28A2,ASPG,SGK2,SLC10A4,KCNS
1,GRIN2B,SLC4A9,SLC5A11,ASIC
1,SLC8A2,KCNQ4,SCN2B,ABCC9,
SLC22A1,TRPV6,DRD4

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-1474244 Extracellular 2.92E-21 20.53506045 46 COL1A2,DCN,COL12A1,MMP
matrix 2,COL1A1,COL8A1,COL3Al,L
organization UM, TNC,ITGA11,FN1,LOXLA4,
LAMA4,MFAP4,FBLN1,EFEM
P1,LAMB1,COL16A1,COL11A
1,ELN,COL6A1,MMP1,LOX,C
OMP,MFAP2,COL5A2,MFAPS,
LRP4,DDR2,FBN1,COL5A1,G
DF5,FBLN2,PXDN,JAM2,SERP
INE1,FGF2,HTRA1,MMP14,AD
AMTS5,HSPG2,FBLNS,COL6A
3,LOXLI1,LAMCI1,COL15A1
REAC:R-HSA-3000178 ECM 2.80E-10 9.552322879 14 FN1,LOXL4,MFAP4,FBLNI1,EF
proteoglycans EMP1,ELN,LOX,MFAP2 MFAP
5,FBN1,GDF5,FBLN2,FBLN5,L
OXL1
REAC:R-HSA-381426 Regulation of 3.68143E-06 5433984042 16 IGFBP5,STC2,MMP2,CCNI1,TN
Insulin-like C,FN1,PAPPA,LAMB1,MMPI1,
Growth Factor MXRAS8,FBN1,IGFBP4,EVAIA
(IGF) transport ,GAS6,JGFBP3,LAMCI1
and uptake by
Insulin-like
Growth Factor
Binding Proteins
(IGFBPs)
REAC:R-HSA-3781865 Diseases of 0.000333421 3.477006491 14 DCN,THBS2,PRELP,LUM,AD
glycosylation AMTSL1,THSD4,ADAMTSI12,
CSPG4,CHST3,GPC1,0GN,AD
AMTS5,HSPG2,SEMASA
REAC:R-HSA-422475 Axon guidance 0.017727964 1.751341142 26 MMP2,COL3A1,EGFR,LAMBI,
SLIT3,GFRA1,SLIT2,COL6A1,
NFASC,ROBO2,COL5A2,GDN
F,CAP2,GPC1,COL5A1,CXCLI
2,MET,DPYSL3,RPL23A,CRM
P1,ENAH,COL6A3,SEMASA,L
1CAM,PRKACB,LAMCI1
REAC:R-HSA-162582 Signal 0.028401854 1.546653308 84 COL1A2,THBS2,MMP2,COLI
Transduction A1,RND3,COL3A1,GJA1,FNI,
WNT5A,LAMA4,EGFR,STMN

2,FST,AMOTL2,LAMB1,FGF1,
GNG12,SNAI2,FLRT2,COL11A
1,DKK1,GFRA1,GABBR2,COL
6A1,GPR176,YAP1,SSTR1,DK
K2,PDE1C,F3,FGF7,BCAR1,CC
NDI1,COL5A2,GPNMB,DZIP1,
ALDHI1A3,CAV1,RSPO3,ACK
R4,GDNF,FBN1,SYDE1,CAVI
NI1,NTF3,HECW1,PLPPR4,COL
5A1,FARP1,BDKRB2,HTR2B,L
GRS5,FGD1,CXCL12,TJP1,IGF2




BP1,MET,AXL,SERPINE1,EDN
RB,FGF2,FERMT2,HEYL,CXC
L10,GPR15,PDGFRB,DACT1,G
AS1,COL6A3,GPR183,RGS1,C
CR6,SCD,FPR3,AKR1C3,EPAS
1,PRKACB,GPR161,DLCI,LA
MC1,FOSL1,CCL2,PDK4,WNT
5B

Down regulated genes

REAC:R-HSA-9709957

REAC:R-HSA-112316

REAC:R-HSA-425407

REAC:R-HSA-112315

REAC:R-HSA-382551

REAC:R-HSA-6805567

Sensory
Perception

Neuronal System

SLC-mediated
transmembrane
transport

Transmission
across Chemical
Synapses

Transport of small
molecules

Keratinization

0.000170407

0.026876387

0.040194178

0.086975837

0.155242664

0.290974441

3.768513361

1.570629117

1.395836853

1.060601385

0.808988915

0.536145157

24

15

11

10

18

OR52H1,0R2L3,PCLO,TAS2R4
1,0R52B2,0R4F17,0R5B21,0R
2L8,ESPNL,HSD17B1,RCVRN,
OR52K2,0R2L2,GRK7,0R2T11
,OR5AN1,0R2B6,TAS2R3,0R5
6A4,KCNQ4,SCN2B, TAS2R30,
STRC,BCO2

GABRG2,ACTN2,GRIN2C,LR

RTM2,PRKCG,NTRK3,KCNSI,

GRIN2B,GAD1,CHRNB2,TUB

AL3,PPM1E,KCNQ4,ABCC9,S
LC22A1

SLC9A4,SLC13A5,SLC6A15,S

LC39A5,SLC3A1,SLC28A1,SL

C28A2,SLC4A9,SLC5A11,SLC
8A2,SLC22A1

GABRG2,ACTN2,GRIN2C,PR
KCG,GRIN2B,GAD1,CHRNB2,
TUBAL3,PPM1E,SLC22A1

SLC9A4,SLC13A5,SLC6A15,A
QP7,SLC39A5,SLC3A1,SLC28
A1,SLC28A2,SGK2,SLC4A9,SL
C5A11,ASIC1,ABCC11,SLC8A
2,TF,ABCC9,SLC22A1,TRPV6

KRT74,TCHH,SPINK9,KRTAP
10-3,KRTAP16-1,KRTAP10-

2,KRTAP5-9
Table 4 Topology table for up and down regulated genes
Regulation Node Degree Betweenness Stress Closeness
Up EGFR 1499 0.243711 5.81E+08 0.435788
Up FN1 846 0.107965 2.88E+08 0.404672
Up CAV1 735 0.07742 2.23E+08 0.38607
Up BCARI 726 0.09556 2.41E+08 0.386505
Up YAP1 708 0.07834 2.58E+08 0.390839
Up GJA1 627 0.075199 1.68E+08 0.395508
Up RPL23A 544 0.052197 2.11E+08 0.367647
Up NIFK 392 0.031161 1.54E+08 0.340616
Up RBPMS 337 0.046697 1.03E+08 0.340264
Up FLNC 335 0.037249 96639596 0.360673




IGF2BP1
CCNDI
LDHB
TIP1
CEPS55
UCHLLI
CAVINI
PRKACB
MET
CRYAB
MAPIB
KPNA3
AXL
COL1Al
PDGFRB
FERMT2
EPB41LI1
SMARCALI
VASN
AMOTL2
ANTXR1
ISLR
LRRCI5
ASSI
IL13RA2
NR2F2
NES
ZIC1
EFEMPI
PACSIN3
MIDI1
SERPINB2
TAF9B
ENAH
RASSF8
NT5E
MMP2
DKK3
ADAM33
SYNC
IGFBP3
NUPRI
RAB3B
DCN
KIRRELI
PTPN14
TIMP3
LOX
SH3BP4
MMP14
RND3
HSPB2
HTRAI
KRTI10
IGFBP5
FBLIMI
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0.023787
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0.018065
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0.025531
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0
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779084
240296
64124
0
0
12558
162430
110622
175082
474286
92946
666902
110864
78784
132234
1250390
211728

0.350529
0.33323
0.354134
0.379946
0.354222
0.356742
0.369644
0.344074
0.357634
0.335525
0.331901
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0.344724
0.343357
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0.338692
0.335893
0.343055
0.320166
0.320142
0.341076
0.348847
0.339147
0.326604
0.317193
0.324233
0.33393
0.322951
0.314414
0.315954
0.334152
0.329922
0.344862
0.331068
0.318371
0.311004
0.323939
0.337213
0.330698
0.284317
0.331927
0.306414
0.323487
0.27282
0.298666
0.303561
0.323036
0317111
0.290216
0.2859
0.325934
0.297919
0.276079
0.31976
0.289813
0.283059
0.260567
0.261768
0.256983
0.283837
0.259165
0.306699
0.286732
0.287597
0.265472
0.314448
0.29126




ADGRL2
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MEOX1
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FMN2
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TMEMI126A
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LRIG3
MGST1
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CIS
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CAP2
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GLOl
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Table 5 MiRNA - hub gene and TF — hub gene topology table



Regulation Hub Genes Degree MicroRNA Regulation Hub Genes Degree TF
Up CCNDI 543 hsa-miR-6874-5p Up BCARI1 28 GATA2
Up FN1 366 hsa-miR-1307-3p Up CAV1 16 SREBF1
Up TIP1 346 hsa-miR-153-3p Up FN1 14 RELA
Up YAPI 315 hsa-miR-92b-3p Up FLNC 12 GATA3
Up IGF2BP1 295 hsa-miR-7160-3p Up IGF2BP1 12 MAX
Up CAVI 257 hsa-miR-301a-3p Up GJA1 9 ARID3A
Up EGFR 241 hsa-miR-4446-3p Up TJP1 9 STATI1
Up FLNC 211 hsa-miR-218-5p Up YAPI1 9 ELK4
Up CEPS55 187 hsa-miR-942-5p Up EGFR 8 TEADI
Up GJA1 170 hsa-miR-100-3p Up CCND1 8 HOXAS
Up LDHB 156 hsa-miR-23b-3p Up CEPS55 7 POU2F2
Up RPL23A 133 hsa-miR-3936 Up LDHB 6 NFYA
Up BCARI1 129 hsa-miR-19b-3p Up NIFK 6 FOXC1
Up NIFK 107 hsa-miR-519d-5p Up RBPMS 4 TFAP2A
Up RBPMS 82 hsa-miR-582-5p Up RPL23A 4 FOXA1
Down NCAPG 172 hsa-miR-561-5p Down SLC6ALS 16 SRF
Down TMEMI32A 122 hsa-miR-23a-3p Down POUSF1 11 IRF2
Down ACTN2 117 hsa-miR-6887-3p Down HNRNPAIL2 11 MEF2A
Down HNRNPAI1L2 112 hsa-miR-7157-3p Down ACTN2 11 USF2
Down TF 110 hsa-miR-152-3p Down CTNNA3 10 YY1
Down SLC6AL1S 109 hsa-miR-196a-5p Down TF 8 ESRI1
Down CTNNA3 84 hsa-miR-4717-5p Down CDC25C 8 NFIC
Down ANOSI1 72 hsa-miR-1250-5p Down GPR17 7 PRRX2
Down TTYHI 60 hsa-miR-6830-3p Down TTYHI1 7 ZNF354C
Down ACTA1 57 hsa-miR-1252-3p Down ACTA1 7 NRF1
Down CDC25C 49 hsa-miR-107 Down CCDC140 7 RUNX2
Down GPR17 33 hsa-miR-642a-5p Down TMEM132A 6 CEBPB
Down POUSF1 17 hsa-miR-6734-3p Down CNTNAP3 5 KLF5
Down SOX15 2 hsa-miR-520c-3p Down SOX15 4 JUN
Down LLCFC1 1 hsa-miR-27a-3p Down NCAPG 2 TFAP2C
Table 6 Drug- hub gene topology table
Regulations Gene Degree Drug (One Example)

Up GABRE 76 Lormetazepam

Up F10 70 Lonoctocog alfa

Up MET 34 Capmatinib

Up PDGFRB 28 Becaplermin

Up GRIAL 19 Perampanel

Up MMP2 17 Incyclinide

Up SERPINE1 12 Troglitazone

Up GLRB 11 Thiocolchicoside

Up GLO1 10 Baicalein

Up FGF2 9 Sucralfate

Up NTSE 9 Quemliclustat

Up EDNRB 9 Sitaxentan

Up F3 7 Tisotumabvedotin

Up FN1 6 Ocriplasmin

Up COL1A1 6 Vonicog alfa

Up CCND1 6 Navitoclax

Up LDHB 5 Oxamic Acid
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Marimastat
Zinc chloride
Arginine
Puromycin
Mimosine
Urokinase
Zinc acetate
Imatinib
Phenylbutazone
Vadadustat
Calcium phosphate dihydrate
Glutathione
Palifermin
Aspartic acid
Roluperidone
Taribavirin
Carvedilol
Alitretinoin
Tinzaparin
Ethanol
NADH
Fostamatinib
PR-15
Phenethyl Isothiocyanate
Phenethyl Isothiocyanate
Medazepam
Cabergoline
Taurine
Physostigmine
Ferrous succinate
Alteplase
Kabiramide C
Roflumilast
Brivaracetam
Staurosporine
Glimepiride
Ezogabine
2-Phosphoglycolic Acid
Uridine 5'-triphosphate
Erythromycin
Uridine diphosphate glucose
Zinc

Pyridoxal phosphat




Down POLE2 2 Brincidofovir

Down ABCBI11 2 Glyburide
Down DCLK3 1 Fostamatinib
Down AMHR2 1 ATP

Table 7. Novel biomarkers for ALS

Regulation

Novel biomarkers

Up regulated genes

Down regulated genes

COL1A2, GREMI, DCN, STC2, COL12A1, THBS2, TNFRSF11B, COL1A1, COL8A1, CCN1, COL3Al, SVEPI,
PRELP, CDH11, LUM, KIRREL1, THY1, TNC, ITGA11, SULF1, FN1, PAPPA, LAMA4, PSG5, TENM2, KCNK2,
SOD3, FBLN1, EFEMP1, FST, AMOTL2, LAMBI, ANTXR1, COL16A1, HAS2, SNAI2, SLIT3, FLRT2, ABI3BP,
STC1, COL11Al, PRRX1, SRPX2, DKK1, ILI13RA2, GRIA1, FGF5, ATP8B1, CDH13, CACNA2D1, HSPB7,
GFRAI, CREB3L1, PTGIS, OSR2, CLDN11, BMPER, TWIST2, TEADI, ADAMTS12, ASS1, CEMIP, TWIST1,
SLIT2, EMX2, BRINP1, CSPG4, ELN, POSTN, COL6A1, GPR176, NUPR1, NFASC, FHOD3, LRIG3, SSTRI,
DKK2, ROBO2, GLRB, F3, FGF7, OSR1, PTPN14, TFAP2C, JPH2, F10, HOXC6, NR2F2, CHST3, COMP, TENM3,
PDLIM4, CPE, TBX3, RARRES2, MFAP2, LSAMP, ZIC1, CCNDI, PDPN, INSYN1, COL5A2, NFATC4, CCBEI,
DZIP1, PCDHI8, FAP, ALDH1A3, TAFAS, RSPO3, DCLK 1, SIX2, SEMA3D, CD276, MFAPS, HOXC8, MGARP,
MXRAS, FJIX1, AKR1C2, NES, PLA2R1, HOXA11, CLMP, TBX5, DDR2, DKK3, NR2F1, FBN1, SIM1, TBXI18,
SERPINE2, GREBIL, SYDEI, NTF3, GPC1, FKBP10, CTHRC1, VSTM4, PLPPR4, COL5A1, FARP1, DDAHI,
HSPB6, EMP2, GDF5, TBX15, BDKRB2, BICC1, SLC2A10, VASN, TUSC3, SLC1A1, TJP1, IGF2BP1, FRASI,
SHROOM3, SIX4, MET, GABRE, VIT, PARVA, SPRY4, FAT1, EML1, PXDN, PLPP3, ARNT2, MID1, HMCNI,
JAM2, TMEM98, MAMDC2, HLA-DQB2, CLSTN2, SERPINE], CIQTNF1, EDNRB, OGN, SIK1, PTX3, UPK3A,
CHODL, ENAH, MMP14, TM4SF1, GPM6B, LMCDI, CD248, FERMT2, ADAMTSS, PMP22, HEYL, NCSI,
BMP3, LRRN3, NTSE, TMEMI26A, ENPP1, CXCL10, SERPINB2, GPR15, PDGFRB, SLC16A2, HSPG2,
SMARCAI1, PIERCE2, MYOM2, DACTI, STAC, MAL2, GPR183, CELA1, SEMAS5A, CCR6, CD3G, CYP51ALl,
AKR1C3, PLA2G7, EPASI, LOXL1, PRKACB, GPR161, ALPK2, DLC1, MACROD2, JCHAIN, LAMC1, MEOXI1,
FOSL1, COL15A1, WNT5B, DHCR24, NPR3, RSC1A1, RND3, CCDC80, TMEM47, MXRAS, FLNC, ITGBLI,
LOXL4, MFAP4, ANGPTL2, CCN5, AHNAK?2, DPT, GNG12, MRGPRF, RAB3B, PRSS12, FMN2, THSD4,
STEAP2, GABBR2, LRRC15, CNTN3, SI100A16, CSPG4, IGKV1D-17, LRIG3, SRPX, KCNJ6, JPH2, SYNC,
GRIA3, ADGRL2, FBLIMI, C1IQTNF5, FRMD6, ACKR4, KCNIP3, CAP2, STEAP1, EFS, MYRIP, KCNK15,
ECM2, MPDZ, CAVIN1, RPL36A-HNRNPH2, ADGRL4, TRBV11-3, NALF2, LYPD6, SLC2A10, FBLN2, EVAIA,
MAGI1, ENOXI, IGKV1D-8, EMP1, PLPP3, ADAMDECI, TRDV3, PACSIN3, GPR85, TRDV2, TRBV13, IGKV1-
37, EHD2, SV2B, TRBV7-7, SH3D19, IGHV4-28, TRAV12-2, PODN, COLEC12, EPB41L1, IGLV8-61, TRBV14,
KLRBI, TRAV25, CEP55, IGKV1-9, MGST1, IGHV3-11, FBLNS, CERCAM, GAS1, COL6A3, TRAV24, KRTI10,
TRBV7-9, RGS1, IGKV5-2, TRAV29DVS5, TSPAN13, FPR3, IGHV3-21, TRBV12-5, TRBV7-2, GLO1, TMEM97,
MSMO1, IGHV4-30-2, HSPA13, TRAV1-2, TRAV10 and IGHV1-2

RNUSA-1, RNU5B-1, RNUSE-1, SNORA67, RNU4ATAC, SNORA44, SNORDI14C, SNORA22, SNORDA46,
SNORA71C, SNORA47, SNORA60, SNORA3A, SNORD67, SNORA64, SNORA24, SNORDS9, SNORAIO,
SNORD118, SNORA20, RNU6ATAC, SNORA26, SNORA61, SNORDS55, SNORD104, SNORA14B, SNORA22C,
RNUI2, SNORA78, SCARNA20, SNORA37, SNORD99, SNORAS52, SCARNA22, SNORD57, SNORA77B,
SNORD21, RNU4-1, SNORDS, RNU2-1, SNORDI3, SNORA68, SNORDI110, SNORA79B, SNORA38,
SNORD105B, PPIAL4G, SNORA38B, SNORD95, SNORAZ0OD, SNORAY9, RNUI-1, RNU4-2, RNUG6-7,
SNORAS50B, RNVU1-7, SNORA49, SNORD100, SNORD116-15, SNORD9, SNORA65, SNORA71A, SNORD56,
SNORD116-17, SNORA66, SCARNA3, SNORA84, RNVUI-28, SNORDI4D, SNORA40B, SCARNA2I,
SNORABSOE, SNORD35A, SNORAS, SNORDI14A, SCARNA18, SNORA12, SNORDI117, SNORA33, SNORA2C,
SNORAT7I1E, SNORA7B, SNORA74B, SNORA71D, SNORD97, SNORA57, SNORA13, SNORA2A, SNORAT7A,
SNORA21, SNORDI116-16, SNORD94, SNORDI10, SNORAS80B, SNORA48, SNORA73B, SNORAT73A,
SNORD116-2, RNVUI1-31, SCARNAIL, SNORDI116-3, SNORA23, SNORA11B, SNORA46, MNDI1, RMRP,
SNORDS88C, SNORABOA, SNORDI116-22, SNORD41, SNORA14A, MT-ND3, SNORD71, SNORAS54, SNORASA,
HNRNPA1L2, RNF225, RNVUI1-4, MT-ATP8, TMEM132A, RPPHI, RNUSF-1, B4GALNT2, SNORAL1F, H1-7,
SNORA3B, ZFPM2, ACTN2, RNVU1-26, RNVUI-15, SNORA31, IHO1, RNVU1-2A, PTPRT, EPHA10, RAB40AL,
IHH, RNVUI1-2, FOXD4L3, RNVU1-27, FBX039, PRODH, ZSCAN10, AMHR2, A3GALT2, TCP10L, MGAT4C,
SNORASO0C, PAPPA2, SLC39AS, TDRD6, MT-ND1, SLC3A1, GRIN2C, SPDYE2, MT-ATP6, MT-ND6, SCARNA?7,
MT-ND4, MT-ND2, MT-ND4L, CYP4F8, SCARNAS, RNVU1-6, SCARNA17, SLC28A2, ASPG, UBQLN3, RPL3L,
CNDPI1, SGK2, DCLK3, FGF22, CARD14, NTRK3, MT-NDS5, PAX2, PKLR, HSD17B1, TAF11L5, OVCHI,
ADAMTS2, SOX15, MMP21, GRK7, SNORA74A, POLE2, H1-6, SCARNAG6, TBX1, IFNL1, POU5F1, ZDHHC19,
B3GNT4, PPMIE, SLC8A2, TF, ADAM20, RNVU1-33, ESRP1, CDC25C, PPIAL4H, ABHD16B, SCARNAIO0,
SLC22A13, FOXD4L4, ST8SIAS, NKX6-3, SCARNA2, FOXD4L6, HUS1B, NEU4, TENTSB, POLR3G, GALNTLS6,
KASHS, PPIAL4E, NANOS3, ENPP7, TRIMS50, NME9, SNORASC, FN3K, SPIN2A, SLC25A2, ABCBII,
ANKRD2, TAF11L2, RBFOX3, DRD4, ATPSMGL, BCO2, RNA5S1, RCCD1, RPIL1, KRT74, PCLO, TCHH,
RSPH10B, AQP7, ACTAIl, KRTAP10-3, CEP295NL, KRTAP16-1, NPHP3-ACAD11, CFAP157, KRTAP10-2,
RAPSN, GRIN2B, KRTAP5-9, SNTG2, TUBAL3, NCAPG, H3-5, DNAI7, FOXD4L4, NKX6-3, SAXO1, EYS,
DOC2A, ANKRD2, SLC9A4, GABRG2, SLC13AS, SLC6ALS, AQP7, SLC28A1, TTYHI, MT-CO2, SLC10A4,
KCNSI1, SLC4A9, SLC5A11, ASIC1, ABCCI11, KCNQ4, SCN2B, NHERF4, SLC22A1, TRPV6, OR52H1, OR2L3,




PCLO, TAS2R41, OR52B2, OR4F17, OR5B21, OR2L8, ESPNL, RCVRN, OR52K2, OR2L2, GRK7, OR2T11,
ORS5ANI1, OR2B6, TAS2R3, OR56A4, TAS2R30 and STRC




