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Abstract: Lung cancer is one of the most common and deadliest types of cancer. Most often, diagnosis is made in
the later stages of the disease, with few treatment options available. Squamous cell carcinoma of the lung (SCCL)
is one of the most common types of lung cancer. Knowledge concerning its carcinogenic process lags behind that
of other cancers of the lungs. Aiming to understand the biological phenomena underlying each stage of the disease
and unveil the most significant genes, the current study carried out bioinformatic analysis of different samples that
corresponded to the carcinogenic process. New relevant genes for early diagnosis and treatment are proposed and
expression profiles for each stage are presented. Based on Protein-Protein interaction networks of these genes,
this study proposes that they function as gatekeepers for a wide variety of processes. MYC, MCM2, AURKA, CUL3,
and DDITAL are proposed as a possible group for treatment of SCCL. This work provides a general panorama of the
transcriptome profile of SCCL, with a plethora of information regarding its carcinogenesis. Results obtained by this
in silico approach constitute a guide for further experimental works necessary for corroborating and validating their

potential application for diagnosis and treatment of the disease.
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Introduction

In 2018, statistical epidemiological estimates
showed that lung cancer is one of the most fre-
quent and deadliest types of cancer, worldwide,
even in developed countries. For both sexes,
statistics showed 2,093,876 new cases and
1,761,007 deaths [1, 2]. Lung cancer is com-
monly divided into two types, small cell lung
cancer (SCLC) and non-small cell lung cancer
(NSCLC). NSCLC comprises approximately 85%
of all lung cancers [3, 4]. NSCLC adenocarcino-
ma and squamous cell carcinoma (SCC) of the
lungs are the most prevalent [5, 6]. However,
cancer therapies mostly focus on treatment of
adenocarcinoma. Incidence of adenocarcino-
ma has increased in recent years [5]. In most
patients, cancer diagnosis is made in late stag-
es when metastasis is often present and avail-
able treatments are not as effective [7]. Surgery
is the best treatment option, but only in the ear-
lier stages of the disease. Available therapies

for advanced stages are limited. There has
been little improvement observed in patient
survival. Standard treatment consists of plati-
num-based doublet therapy [7, 8]. Squamous
cell carcinoma of the lungs is mainly associat-
ed with cigarette smoking [5]. Its carcinogenic
process is described by different stages. The
first step is hyperplasia, followed by metapla-
sia, varying degrees of dysplasia, and carcino-
ma in situ, finally reaching squamous cell carci-
noma [6, 9]. Histology is the main criterion
in classifying stages of carcinogenesis. Some
chromosomal losses appear in the process [6].
A better understanding of pre-disease and early
events that occur during the carcinogenic pro-
cess will assist in improving early diagnosis and
achieving better outcomes. The current study
consists of transcriptome profiling, with enrich-
ment and network analysis as an aid, aiming to
better understand the carcinogenic process of
SCC. This study highlights genes with the most
statistically significant expression. Underlying
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biological processes for each stage are de-
scribed with the help of gene ontology. This
study also used a Protein-Protein interaction
(PPI) network to highlight some proteins with a
high number of connections.

Materials and methods
Data retrieval

A search was conducted in the National Center
for Biotechnology Information Gene Express-
ion Omnibus database, retrieving the following
datasets: Squamous cell carcinoma, GEO ac-
cession: GSE33479, with 122 samples which
represent carcinogenic stages. The samples
were divided, including 13 with normal histolo-
gy and normofluorescence and 14 with normal
histology and hypofluorescence. They were se-
lected as the control group, including 15 for
metaplasia, 13 for mild dysplasia, 13 for mod-
erate dysplasia, 12 for severe dysplasia, 13 for
carcinoma in situ, and 14 for squamous cell
carcinoma of the lungs. The platform was: Agi-
lent-014850 Whole Human Genome, Micro-
array 4x44K G4112F. All analyses were per-
formed using R v3.4.3 software (http://www.R-
project.org).

Differential gene expression analysis

First, this study obtained preprocessed data
from the SOFT file, according to the manual of
the GEOquery R package and hgug4112a.db R
package was used to annotate each gene ID
to the data [10]. Differential gene expression
(DGE) analysis was performed, making a com-
parison of each stage against the control using
the limma package. It fits a generalized linear
model before comparisons and calculates a
moderate t-statistic for each contrast [11, 12].
A p-value was obtained. It was adjusted based
on the Benjamini and Hochberg False Discovery
Rate correction using limma [11, 13]. Volcano
plots were constructed for each cancer stage,
in which upper left and upper right points in the
plot were selected genes that fulfilled a double
criterion: False Discovery Rate (FDR) adjusted
p-value < 0.05 and a Fold Change value > 1.5
or <-1.5.

Gene ontology enrichment analysis
Gene Ontology (GO) enrichment analysis was

performed with the topGO package (http://bio-
conductor.org/packages/topGO/) as follows:
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As the gene universe, all of the genes contained
in the Agilent chip and hgug4112a.db library
were used for annotation. Relevant genes were
the ones showing an FDR adjusted p-value <
0.05. Statistical testing for topGO classic Fi-
sher, classic Kolmogorov-Smirnov (KS), and a
variation of KS (elimKS) available in the topGO
program, was conducted. Classic Fisher is bas-
ed on gene counts. It is related to hypergeo-
metric probability, rendering a p-value of the
overlap between two independent sets. In the
topGO version, it uses modular enrichment
analysis (MEA), which considers inter-relation-
ships of GO terms. The list of relevant genes
was input [14, 15]. Classic K-S and elimKS are
based on gene scores, providing Gene set en-
richment analysis which reduces arbitrary fac-
tors and uses all information of the microarray.
They use scores (p-values) obtained from DGE
analysis as input. Moreover, elimKS is a more
conservative KS variation [14, 15]. More enrich-
ment analysis was made using PANTHER v13.1
(PANTHER Enrichment Test Released 201704-
13). Input data were the list of selected genes
by the volcano plots (double criteria). Gene Uni-
verse was the database default for Homo sapi-
ens, using the complete GO annotation dataset
provided by the software (GO Ontology Databa-
se Released 2018-09-06) [16]. Selected analy-
sis for PANTHER was statistical overrepresen-
tation enrichment testing. The test type was
Fisher’'s exact test, with FDR multiple test cor-
rection. This study compared the results of top-
GO and PANTHER, finding common GO enriched
terms in each stage, except for hyperplasia. No
statistical differences were found with limma
and the normal stage (used as control), accord-
ing to differential gene expression analysis.

Network construction and analysis

For this study, researchers downloaded the full
interactome of Homo sapiens from Mentha
database [17]. Retrieval, construction, man-
agement, and network analysis of the PPl were
made with Cytoscape software. Retrieved inter-
actions were curated by the database, which
only integrates data from experimentally deter-
mined direct protein interactions [18]. For net-
work construction, duplicated edges (lines that
bind nodes), nodes (ellipses that represent a
protein), and self-loops were deleted to create
an interactome network, functioning as a basic
template. Network Analyzer was used to calcu-
late the number of connections for each node

Int J Clin Exp Med 2019;12(6):6671-6683
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Figure 1. Volcano plots. (A) Hyperplasia; (B) Metaplasia; (C) Mild dysplasia; (D) Moderate dysplasia. Two genes with
FC > 1.5 and the minor p-value are selected were tagged with their respective names in each cancer stage. Vertical
lines divided the genes by FC criteria > 1.5 to the right (over expressed) or < -1.5 to the left (down expressed). The
black horizontal line is the p-value cutoff: above the line < 0.5, in the line = 0.05, down the line > 0.05.

[19]. Networks with the first neighbors of some
of the highlighted genes in the Volcano plots
were retrieved from the basic template net-
work, creating a graphical network output for
each node. The size represents the number of
connections they had in the original template.
Next, generated lists of all the genes selected
by the double filter criteria in all stages were
merged. Duplicated genes were deleted, creat-
ing a single list with 2,199 genes. This list was
used to find matches with the created inter-
actome network, with 1,793 genes identified.
Nodes that matched the previous list were se-
lected to create a new network. Some nodes
had no connections. Thus, it was processed to
eliminate these nodes, creating a unique net-
work in which every node was connected. This
study obtained a final network with 1,152 nod-
es. For every node in the final network, Net-
work Analyzer was used to calculate the degr-
ee, number of connections of each node, and
betweenness. This is a measure based on the
shortest paths (the short path from a point a to
a point b), indicating that it is a measure of
highest number of times that a node is passed
by the shortest paths [20].
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Results

First, differential gene expression analysis was
conducted, using double criteria calculated
from the volcano plots for every stage of the
carcinogenic process. Figures 1A-D and 2A,
2B show the so-called pre-disease stages. In
Figure 2C, the cancer stages are shown. As
stages become more advanced, the number of
significant genes increases (both by fold chan-
ge and statistical p-value (see Figure 2D for a
better understanding), indicating greater alter-
ations in expression profiles patterns, accord-
ing to the advancement of the disease. This
could indicate a necessity of the cells for new
processes to be upregulated or downregulated,
depending on the requirements for its deve-
lopment and potential outcomes of cancer
stage and metastasis. An example is the case
of metalloprotease proteins, which were detec-
ted in the moderate dysplasia stage (See Table
S1 in Supplementary Information at the end of
the paper), upregulated (data not shown) with
the highest number of them in the carcinoma in
situ and squamous cell carcinoma stages.
Expression profiles for each stage were found

Int J Clin Exp Med 2019;12(6):6671-6683
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Figure 2. GPM6A network. This graph shows the first neighbors nodes that are connected to GPMGA. The size of
the nodes is related to the number of connections they had in the base network. Nodes in yellow color are the ones
that are in the list created using the double filter criteria. HTT is the most connected node that interact directly with

GPMGA.
A B
ESR2
SPRR1B ITGA9
| SYK
{ CBIB \eun
VA‘”TMEMSQA
USF2
E2F6
MAX L3MBTL2 CBX1
CBX3

Figure 3. SPRR1B and MS4A2 networks. A: Shows the first neighbors nodes
that are connected to SPRR1B; ESR2 is the most connected node. B: Shows
the first neighbors nodes that are connected to MS4A2; APP is the most con-

In Figure 1, selected genes for

each stage (except for hyper-

plasia) are: a) Metaplasia: GP-

M6A-This is a protein involved
APP with neural differentiation. It
may be involved in regulation
of endocytosis and intrace-
llular trafficking of G-protein-
coupled receptors. Thus far,
it has not been associated
with cancer [21]; SPRR1B-This
is an envelope protein with
transglutaminase cross-link-
ing properties of keratino-
cytes. It can function as an
amine donor and acceptor

nected node. The size of the nodes is related to the number of connections

they had in the base network.

and presented in Table S1, which corresponds
to the genes with a differential expression. For
each stage, two genes are pointed out using an
arrow with their respective names, except for
the hyperplasia stage, which shows no statisti-
cal significance.
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in  transglutaminase-mediat-
ed cross-linkage. It has been
proposed as a biomarker for
squamous metaplasia and oral squamous cell
cancer stem-like cells. It has also been sug-
gested that its upregulation suppresses RAS-
SF4, a tumor suppressor [22-25]; b) Mild dys-
plasia: MS4A2-This is a high affinity receptor
that binds to the Fc region of immunoglobulins

Int J Clin Exp Med 2019;12(6):6671-6683
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Figure 4. KRT16 network. Shows the first neighbors nodes that are connected to KRT16. The size of the nodes is
related to the number of connections they had in the base network. Nodes in yellow color are the ones that are in
the list created using the double filter criteria. CUL3 and EFG3 are the most connected nodes that interact directly

with KRT16.

epsilon. It can mediate the secretion of some
lymphokines. In adenocarcinoma, it has been
suggested that its expression is an indepen-
dent prognostic marker for patient survival [26-
28]; CLCA3P-This is a pseudogene. When it is
cloned and expressed, it produces a protein
that is secreted into the culture supernatant,
butnofunction hasyetbeenascribed [29]; c) Mo-
derate dysplasia: GPM6A, KRT16-This is a ke-
ratin protein that could act as a regulator of
innate immunity in response to skin barrier
breach. In oral squamous cell carcinoma, it is
overexpressed. In metastatic breast cancer, it
is associated with a shorter relapse-free sur-
vival [30-32]. Although Figures 3-5 shows that
GPM6A, SPRR1B, and MS4A2 had few interac-
tions, proteins that were connected to them
had plenty of interactions. Thus, they seem to
function as “gatekeepers” for a wide variety of
processes. KRT16 had more direct interactions
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than others. It also had interactions with highly
connected proteins, as seen in Figure 4.

In Figure 2, selected genes included: a) Severe
dysplasia: HSD17B13-This is a member of the
hydroxysteroid 17-beta family. Its function is
unknown. Overexpression in mice and cultur-
ed hepatocyte lines increases lipogenesis. In
hepatocellular carcinoma, its downregulation
has been associated with worse survival in
patients [33, 34]. KRT6B-This is a member of
the keratin gene family and a type Il cytokera-
tin. It has been suggested that its upregula-
tion might contribute to renal cell carcinoma
progression [35, 36]; b) Carcinoma in situ:
ASXL3-This is a putative polycomb group pro-
tein. It acts by forming multiprotein complexes
to maintain a repressive state in lung induced-
pluripotent stem cells. Its silencing has inhi-
bited proliferation and diminished malignant

Int J Clin Exp Med 2019;12(6):6671-6683
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Figure 5. Volcano plots (continuation). (A) Severe dysplasia; (B) Carcinoma in situ; (C) Squamous cell carcinoma of
the lungs; (D) Color codes. The two genes with FC > 1.5 and the minor p-value are selected and tagged with their
respective names in each cancer stage. Vertical lines divided the genes by FC criteria > 1.5 to the right (over ex-
pressed) or < -1.5 to the left (down expressed). The black horizontal line is the p-value cutoff: above the line < 0.5,

in the line = 0.05, down the line > 0.05.

growth in small cell lung cancer cells. Thus, it
was proposed to be a novel candidate target
for therapy [37, 38]; NMRAL2P-This is a pseu-
dogene. It has been identified as a direct tran-
scriptional target of Nrf2 in colon cancer cell
lines [39]; ¢) Squamous cell carcinoma of the
lungs: NR3C2-This is a mineralocorticoid recep-
tor. It binds to mineralocorticoid response ele-
ments and transactivates target genes. Re-
duced levels of expression have correlated with
poorer survival in pancreatic ductal adenocar-
cinoma [40, 41]; SOD2-This is a superoxide dis-
mutase which destroys superoxide anion radi-
cals. It was observed to have tumor suppres-
sive and promoting functions [42, 43]. Figures
6-8 show connections at the first neighbor level
for highlighted proteins (Figure 5). Except for
HSD17B13 (Figure 6), the proteins had interac-
tions with highly connected proteins. KRT6B
and KRT16 had the most direct interactions.

To gain further insight concerning the underly-
ing processes, this study conducted enrich-
ment analysis with different methods, using
two different software platforms. Results were
compared to found matches, as summarized in
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Table 1. Table 1 only shows the results that
matched between topGO and PANTHER. In
Table 2, some cancer stages for GO molecular
function and cellular component did not have
a match between topGO and PANTHER. Thus,
only topGO principal results are used in Tables
2 and 3 (see caption). In GO biological process
(BP) (Table 1), cell division was found to be
important in four stages between metaplasia
to carcinoma in situ (except mild dysplasia).
Cornification was also found in the four stages,
which could mean that this process starts ear-
ly in the carcinogenic process. DNA replicati-
on initiation was found in two stages (moderate
and SCC) and sister chromatid cohesion was
found in two stages (moderate and severe dys-
plasia). Table 2 shows GO molecular function
(MF). Protein binding was found in the four stag-
es from moderate dysplasia to squamous cell
carcinoma. Table 3 shows GO cellular compo-
nents (CC). Cytosol and condensed chromo-
some outer kinetochore were found in all stag-
es, except for mild dysplasia. Extracellular exo-
some was encountered in mild dysplasia and
squamous cell carcinoma.

Int J Clin Exp Med 2019;12(6):6671-6683
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Figure 6. HSD17B13 network. The first neighbors nodes that are connected
to HSD17B13 are shown. The size of the nodes is related to the number of
connections they had in the base network. VAPA is the most connected node

that interacts directly with HSD17B13.

A network was created. Components were the
protein products of genes that were selected
by the double filter criteria. This study calculat-
ed degrees (number of connection) and be-
tweenness using the Network Analyzer. In Table
4, the top five nodes for each measure, in
descending order, are shown. They may play im-
portant roles in SCCL development: MYC (found
upregulated in this work) is a transcription fac-
tor that promotes angiogenesis trough VEGFA.
Its upregulation could promote esophageal
squamous cell carcinoma [44, 45]; MCM2 (up-
regulated) and AURKA (upregulated) participate
in cell cycle regulation [46, 47]. MCM2 deregu-
lation was found to be involved in lung cancer
cell proliferation [48]; AURKA has been found to
be overexpressed in oral squamous cell carci-
noma cells. Its suppression inhibits cancer
growth [49]; CUL3 (downregulated) participates
in ubiquitination and proteasomal degradation.
When silent in breast cancer, it makes cell lines
more resistant to treatments, such as doxorubi-
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YIPF4

ATPBVOC

cin and paclitaxel [50, 51];
DDITAL (downregulated) acts
as an inhibitor of mTOR sig-
naling. It was found that its
downregulation promotes cu-
taneous SCCL proliferation
[52-54]. These proteins may
also function as an axe of reg-
ulation, due to high connectiv-
ity and the short paths that
pass through them. However,
the genes previously highlight-
ed are not in the list of top
nodes, but they are biological-
ly relevant.

NRM

TF CLDN19

Discussion

TBRG4 ) i i )
During analysis, a wide variety

of genes with a significant ch-
ange of expression were de-
tected. This study points out
some of them, denoting the
possible importance of their
expression during the carcino-
genesis process of squamous
cell carcinoma of the lungs.
Most of the highlighted genes
have been reported in other
types of cancer [22, 26, 30,
31, 35, 39, 43]. Only CLCA3P,
which is a pseudogene, had
not been reported in cancer. Its function re-
mains unknown [29]. Occurring with other typ-
es of cancers, genes SPRR1B, KRT16, KRT6B,
and NMRAL2P were found via the double filter
criteria to be significant in the carcinogenesis
process (except hyperplasia). Upregulation of
these genes has been associated with cancer
promotion or patient poor survival [22, 30, 31,
35, 39]. GP6MA was found to be significant in
the carcinogenesis process. It is downregulat-
ed, but it has not yet been associated with can-
cer. Since GP6MA is related with G-protein-
coupled receptors, it could play an important
role in SCC promotion. The latter, together with
the above-mentioned genes, may play a role as
early biomarkers for SCC. Expression patterns
of the highlighted genes matched those ob-
served in other types of cancers. Therefore, th-
ey should participate as cancer promoter-genes
beginning at precancerous stages, making th-
em potentially useful as therapeutics targets.
In this list of highlighted genes, there were

Int J Clin Exp Med 2019;12(6):6671-6683
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Figure 7. KRT6B network. The first neighbors nodes that are connected to KRT6B are displayed. The size of the
nodes is related to the number of connections they had in the base network. Nodes in yellow color are the ones
that are in the list created using the double filter criteria. CUL3 is the most connected node that interact directly

with KRT6B.

others, like HSD17B13 and CLCA3P, with expre-
ssion levels found to be significant since the
mild dysplasia stage, including SOD2 since the
carcinoma in situ stage, ASXL3 since the se-
vere dysplasia stage, and NR3C2, only in the
cancer stage. Only MS4A2 was found to be sig-
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nificant both in mild dysplasia and moderate
dysplasia stages. Some upregulated genes
were identified as part of the keratin family.
This is a family of structural proteins. In pre-
invasive lesions, this study found two types of
keratins that were upregulated (Figures 1, 2).

Int J Clin Exp Med 2019;12(6):6671-6683
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Figure 8. ASXL3 and NR3C2 network. A: Shows the first neighbors nodes
that are connected to ASXL3. The size of the nodes is related to the number
of connections they had in the base network. CLK1 is the most connected
node that interact directly with ASXL3; B: The first neighbors nodes that
are connected to NR3C2 are shown. The size of the nodes is related to
the number of connections they had in the base network. Nodes in yellow
color are the ones that are in the list created using the double filter criteria.
HSPO0AAL1 is the most connected node that interact directly with NR3C2.

As mentioned before, these proteins do not
have much interaction, compared to other pro-
teins (Figures 3-8). However, since they are
connected to highly connected ones, they are
likely to function as gatekeepers in a wide vari-
ety of signaling process. Networks are useful in
supporting and visualizing results of volcano
plots. These plots assist in observing details
of how the highlighted genes are connected.
Centrality measures, such as degrees and be-
tweenness of the network, are useful in find-
ing some proteins that had significant impor-
tance. However, this analysis only provides a
glimpse of the full panorama of what is happen-
ing biologically. The full panorama is obtained
with network analysis, combined with volcano
plots. According to GO analysis, it was found
that the cornification process, which is a type of
cell death, was significant in some stages [9,
55]. Also, a portion of the genes related to
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the cornification process was
found to have a significant
change in expression values,
beginning at the earliest mo-
ment of the carcinogenesis
process (data not shown). This
suggests that they could be
necessary in reaching the can-
cer stage. Subsequent devel-
opment may be in a way, simi-
) lar to that which occurs with
KRT6B and KRT16 in renal cell
carcinoma and breast cancer,
e respectively [30, 35]. Another

RABACT process that was pointed out
by enrichment analysis was

cell division. This was expect-

ed due to the constant cell

division in cancer cells. A very

important portion in the num-

PSMC5

NR3C2  ACSL1

i ber of genes was found to be

significant. However, there we-
re none in the ones selected
for volcano plots. MYC, MCM2,
AURKA, CUL3, and DDIT4L we-
re found by DEG analysis. GO
enrichment analysis showed
that the processes in which
they participate are relevant in
various stages. Network analy-
sis also found them as impor-
tant participant proteins in the
networks of the DEG. Thus, itis
proposed that they should be
studied as a group of proteins
for possible combined multi-target treatment of
SCCL. Some processes and genes that are
upregulated or downregulated were detected,
beginning with the earliest moments of the car-
cinogenic process. They continued to the last
stages of the process, suggesting importance
not only in cancer per se but also in pre-disease
stages. This could also be the case for KRT16.
KRT16 expression was different and statisti-
cally significant, beginning at metaplasia all the
way to SCCL. Further experimentation is neces-
sary to validate the genes proposed in this
study, determining whether they are also useful
in finding unknown functions of the carcinogen-
iC process.

Conclusion
The current study identified genes that may

herald the development of squamous cell car-
cinoma of the lungs. These genes were shown

Int J Clin Exp Med 2019;12(6):6671-6683
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Table 1. GO Biological process similarities between topGO and PANTHER for each stage of squamous lung cancer

Biological Process

Metaplasia Mild dysplasia Moderate dysplasia Severe dysplasia Carcinoma in situ Squamous cell carcinoma
Cell division (GO: 0051301) Cornification Cell division (GO: 0051301) Sister chromatid cohesion (GO: 0007062) Anaphase-promoting complex-dependent Neutrophil degranulation
(GO: 0070268) catabolic process (GO: 0031145) (GO: 0043312)
Cornification (GO: 0070268) Cornification (GO: 0070268) Cell division (GO: 0051301) Cell division (GO: 0051301) DNA replication initiation
(GO: 0006270)
Sister chromatid cohesion Cornification (GO: 0070268) Anaphase-promoting complex-depen-
(GO: 0007062) dent catabolic process (GO: 0031145)
DNA replication initiation Anaphase-promoting complex-dependent
(GO: 0006270) catabolic process (GO: 0031145)

Table 2. GO Molecular function similarities between topGO and PANTHER for each stage of squamous lung cancer

Molecular function*

Alditol: NADP+ 1-oxidoreductase Extracellular matrix structural constituent (GO: 0005201)  Structural constituent of muscle Phosphatidic acid Protein binding  Protein binding (GO:
activity (GO: 0004032) (GO: 0008307) transporter activity (GO: (GO: 0005515) 0005515)
1990050)
Platelet-derived growth factor binding (GO: 0048407) Protein binding (GO: 0005515) ATP binding (GO: 0005524) RNA binding (GO: 0003723)
Cadherin binding Protein binding (GO: Dynein light chain binding
(GO: 0045296) 0005515) (GO: 0045503)

Microtubule motor activity
(GO: 0003777)

*In molecular function, there were no matches between topGO and PANTHER but they were found in Metaplasia, Moderate dysplasia, and Severe dysplasia.

Table 3. GO Cellular component similarities between topGO and PANTHER for each stage of squamous lung cancer

Cellular component*

Cytoplasm (GO: 0005737) Extracellular exosome Cytosol (GO: 0005829) Cytosol (GO: 0005829) Cytosol (GO: 0005829) Extracellular exosome (GO: 0070062)
(GO: 0070062)

Condensed chromosome outer Condensed chromosome outer Condensed chromosome outer ~ Condensed chromosome outer Condensed chromosome outer kineto-

kinetochore (GO: 0000940) kinetochore (GO: 0000940) kinetochore (GO: 0000940) kinetochore (GO: 0000940) chore (GO: 0000940)

Cytosol (GO: 0005829) Centrosome (GO: 0005813) Condensed chromosome kineto- Cornified envelope (GO: 0001533) Spindle microtubule (GO: 0005876)

chore (GO: 0000777)
Nucleoplasm (GO: 0005654)

Tertiary granule membrane
(GO: 0070821)

*In Cellular components, no matches found between topGO and PANTHER with Metaplasia.
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Table 4. Top nodes in the final PPl network

Top nodes for Betweenness

Top nodes for Degree”

MYC MYC
DDIT4L DDITAL
MCM2 MCM2
CUL3 CUL3
AURKA CDK1

“Most of the top nodes were shared between the degree and
betweenness measures.

to be involved in keratinization and cornifica-
tion processes. This study also identified indi-
vidual genes, previously reported in many types
of cancer, that are relevant in the processes
of growth, metastasis, and cell division. Net-
work analysis results suggest that these gen-
es could function as gatekeepers for a wide
variety of signaling processes. Likewise, some
processes were expected to be relevant, includ-
ing cell division or DNA replication initiation.
This work provides a general panorama of the
transcriptome profile of squamous cell carcino-
ma of the lungs, contributing a wealth of infor-
mation concerning its carcinogenesis. Results
obtained from this in silico approach constitute
a guide for further experimental works. Future
research is necessary, corroborating the po-
tential application of these in diagnosis and
treatment of the disease.
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Table S1. List of differentially expressed genes in each stage

squamous cell

Metaplasia FDR value  Mild dysplasia FDR value Moderate dysplasia FDR value Severe dysplasia FDR value carcinoma in situ FDR value carcinoma of the FDR value
lung
ABCA12 0.011869 A2M 0.004649 ABCA12 0.000323 AADACL2 0.02205 AADACL2 3.42E-05 A2M 3.42E-06
ADAM22 0.003905 ABCA12 0.007564 ABI3BP 0.013267 ABCA12 0.002454 ABCA12 2.70E-05 AADAC 0.001164
ADGRF1 0.007158 ABI3BP 0.00166 ACTA2 0.015805 ABCA6 0.000223 ABCA6 0.000503 AADACL2 0.002055
AIM1L 0.013239 ACTA2 0.023463 ACTG2 0.01532 ABI3BP 0.003991 ABCC5 1.21E-07 ABCA1 8.66E-06
AKR1B1 0.007756 ACTG2 0.039314 ACTN2 0.006272 ACPP 0.000374 ABI3BP 0.005559 ABCA10 6.13E-06
AKR1B10 0.00148 ACTN2 0.025027 ADAMDEC1 0.0329 ACTG2 0.014572 ACTA2 0.001245 ABCA12 1.63E-07
AKR1C1 0.007756  ADAMTS9-AS2 0.00338 ADGRF1 0.001014 ACTN2 0.001164 ACTBL2 0.008969 ABCA13 4.75E-05
ALOX15B 0.008428 ADGRA2 0.005076 ADGRF4 0.000276 ADAM12 3.09E-05 ACTG2 0.004078 ABCA6 1.47E-08
ANKRD22 0.00277 ADGRF1 0.003616 AGBL2 0.033085 ADAM23 0.000783 ACTN2 0.002393 ABCA8 3.25E-07
ANLN 0.010235 ADGRF4 0.005379 AIM1L 1.36E-06 ADAMDEC1 0.000894 ACVR1C 6.62E-05 ABCC1 3.21E-07
ANXA10 0.040457 AIM1L 0.005401 AKR1B1 0.002084 ADAMTS9-AS2 0.000425 ADA 6.16E-06 ABCC5 8.68E-07
ARL14 0.030556 AKR1B10 0.002128 AKR1B10 3.84E-05 ADGRV1 0.000886 ADAM12 1.10E-07 ABCC6 8.98E-06
ASB5 0.025537 ALDH3A1 0.016178 ALDH4A1 0.000448 ADM 2.59E-05 ADAM23 1.73E-07 ABI3BP 1.42E-08
ASPM 0.011178 ALOX12 0.007057 ALOX12 0.013026 AFAP1-AS1 0.001411 ADAMDEC1 0.000462 ACOX2 2.00E-10
ATP13A5 0.038411 ANGPT1 0.002059 ALOX15B 0.00056 AHRR 0.005313 ADAMTS9-AS2 4.82E-05 ACP5 4.43E-08
AUNIP 0.025782 ANKRD22 0.001344 ANGPTL4 0.004788 AIM1L 0.002989 ADGRB3 0.000284 ACSS3 1.02E-08
AURKB 0.030719 ANLN 0.012932 ANKRD22 1.92E-06 AKR1B10 0.000208 ADGRF4 0.001376 ACTA2 0.000213
B3GNT6 0.033088 ANXA10 0.007475 ANLN 1.71E-05 AKR1C1 0.011953 ADGRV1 0.000546 ACTBL2 0.002526
BIRC5 0.006311 ANXA9 0.023455 ANXA10 0.014413 ALB 0.004592 ADM 4.89E-08 ACTG2 1.62E-05
BMP7 0.037062 APOBEC3A 0.036438 ANXA8L1 0.000692 ALPK2 0.00522 AFAP1-AS1 4.85E-06 ACTN2 4.29E-08
BRINP3 0.043771 APOBEC3B 0.002128 APOBEC3A 0.000118 ANGPTL1 0.001448 AHSG 0.0001 ACVR1C 2.91E-07
C12o0rf54 0.018301 ARHGAP11A 0.005929 APOBEC3B 1.33E-06 ANGPTL4 0.001573 AIM1L 0.000149 ADA 5.20E-10
C150rf48 0.027551 ARHGEF25 0.005366 AREG 0.000162 ANGPTL5 0.000997 AIM2 0.001452 ADAM12 2.88E-11
C3orf70 0.019854 ARL14 0.010677 ARHGAP11A 0.00011 ANKFN1 0.024549 AKAP12 4.87E-05 ADAM22 9.75E-07
CA12 0.020489 ASPG 0.005284 ARHGEF39 0.001643 ANKRD22 2.45E-05 AKR1B1 2.12E-06 ADAM23 5.00E-08
CALML5 0.017405 ASPM 0.009973 ARL14 0.000818 ANLN 8.04E-05 AKR1B10 2.74E-07 ADAMDEC1 4.65E-06
CAPN14 0.025881 ASPN 0.002977 ARMC3 0.041788 ANXA10 0.036585 AKR1C1 5.12E-07 ADAMTS4 1.83E-07
CAPNG6 0.018936 ATP13A5 0.007354 ARNTL2 3.02E-06 APOBEC3A 0.001916 AKR1C3 9.30E-06 ADAMTS8 2.22E-06
CASQ2 0.006311 ATP1A2 0.011702 ASB5 0.01354 APOBEC3B 3.90E-06 ALOX12 0.000317 ADAMTS9-AS2 4.80E-10
CCK 0.013228 ATP1B2 0.002059 ASF1B 1.60E-05 APOBEC3D 0.000105 AMPD1 0.004121 ADAMTSL3 7.91E-10
CDCA2 0.009764 AUNIP 0.009692 ASPA 0.004577 AREG 0.000109 ANGPTL1 5.85E-05 ADARB2 1.68E-05
CDKN3 0.00277 AURKB 0.005275 ASPG 0.001697 ARHGAP11A 2.34E-06 ANGPTL4 0.000664 ADCY10 6.30E-06
CEACAM5 0.010235 B3GNT6 0.028688 ASPM 2.35E-05 ARHGAP8 0.000806 ANGPTLS 0.002427 ADCY2 1.44E-10
CEMIP 0.010139 BHLHE22 0.026907 ASPN 0.021227 ARHGEF39 0.002444 ANGPTL7 0.023857 ADCY7 7.23E-11
CENPA 0.028401 BHMT2 0.009276 ATP1A2 0.022122 ARNTL2 2.10E-06 ANKRD22 1.12E-05 ADGB 3.53E-05
CEP55 0.002809 BIRC5 0.003616 AUNIP 0.000224 ASF1B 3.28E-05 ANLN 0.000223 ADGRB3 1.86E-07
CKAP2L 0.040631 BMP7 0.018907 AURKA 1.51E-05 ASPM 2.43E-05 ANOS1 2.22E-07 ADGRE1 1.91E-06
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CLCA3P 0.00277 BNC2 0.005401 AURKB 0.000235 ASXL3 0.000187 ANXA10 0.025363 ADGRF4 3.22E-06
CLCA4 0.046515 Clorf186 0.003254 BCHE 0.029054 ATAD2 5.21E-06 ANXA9 0.007441 ADGRG2 4.60E-06
CNTN4 0.013228 C1QTNF7 0.005973 BHMT2 0.003965 ATP1A2 0.002239 APOBEC3A 0.001174 ADGRV1 3.09E-05
CPA4 0.01576 C1s 0.010682 BICD2 0.000531 ATP1B3 8.98E-05 APOBEC3B 3.98E-08 ADH1A 2.48E-12
CPED1 0.030556 CA6 0.040427 BIRC5 1.39E-06 AUNIP 9.56E-05 APOBEC3D 2.41E-06 ADH1C 2.18E-11
CREG2 0.036408 CALD1 0.003789 BMP7 0.000197 AURKA 4.72E-06 AR 1.50E-06 ADH6 0.001464
CSTA 0.00148 CALMLS 0.007959 BNC1 0.004712 AURKB 0.000331 AREG 0.000379 ADIRF 5.71E-11
CYP3A4 0.00706 CAPN14 0.001797 BRINP3 0.004862 BCL2A1 0.003119 ARHGAP11A 5.84E-05 ADM 1.03E-12
CYP3A5 0.007756 CAPNG 0.010571 BUB1 0.000162 BIRC5 6.96E-07 ARHGAPG 2.07E-05 ADRA1B 2.11E-05
CYP3A7 0.007756 CCDC102B 0.009276 BUB1B 6.36E-05 BMP7 0.001747 ARHGEF39 0.000434 ADRA2A 3.57E-09
DEPDC1B 0.007756 CCK 0.005378 C100rf82 0.011369 BNC1 0.002203 ARL14 0.000962 ADTRP 2.30E-05
DKK1 0.006896 CCL19 0.034532 C11orf88 0.03544 BNC2 0.003145 ARNTL2 6.91E-07 AFAP1-AS1 8.00E-07
DLGAP5 0.005268 CCNA2 0.002128 C12orf54 0.001234 BRIP1 0.000201 ASF1B 2.80E-06 AGBL2 3.54E-05
DOCK3 0.018512 CDC25C 0.014608 C150rf48 5.56E-05 BUB1 1.46E-05 ASPA 0.000145 AGR2 2.99E-07
DSG3 0.009515 CDCA2 0.004453 Clorf186 0.005575 BUB1B 1.82E-05 ASPM 1.33E-06 AGR3 3.12E-07
EGFEM1P 0.040519 CDH16 0.010794 C200rf85 0.035913 C12o0rf54 0.001367 ASXL3 1.87E-07 AIM1L 7.31E-06
EPHA3 0.036763 CDKN3 0.003156 C3orf70 0.011848 C140rf37 1.97E-05 ATAD2 1.73E-07 AIM2 7.99E-08
ERCC6L 0.042429 CDO1 0.013187 C8orf34 0.001587 C150rf48 0.000594 ATP13A5 0.015684 AJAPL 3.77E-05
ESCO2 0.009491 CENPA 0.015642 C9orf135 0.045469 C160rf59 2.87E-06 ATP1A2 0.000281 AK7 7.23E-05
FABP5 0.00704 CENPM 0.004606 C9orf24 0.031503 C170rf53 0.000147 ATP1B3 9.89E-08 AK8 5.53E-05
FAM83A 0.017003 CENPN 0.002435 CA12 0.000218 C1QTNF7 0.004854 ATP8B3 0.000269 AK9 2.86E-07
FETUB 0.00706 CEP55 0.005929 CACNG6 0.006314 C6éorf10 0.000359 AUNIP 1.14E-05 AKAP12 9.18E-10
FGFBP1 0.004933 CLCA3P 0.001313 CALMLS 0.000421 C6orf118 0.017753 AURKA 5.79E-06 AKAP14 2.40E-06
GABRG1 0.014892 CLCA4 0.030489 CAPN14 7.75E-05 C6orf15 0.017753 AURKB 4.77E-05 AKAPG 2.41E-06
GATAS 0.031462 CLDN17 0.031912 CAPNG 0.033714 C8orf34 0.000204 BCL2A1 0.001328 AKR1B1 1.95E-07
GDPD2 0.049611 CNN1 0.048166 CAPS2 0.011336 C9orf47 0.000584 BICD2 0.00057 AKR1B10 2.98E-05
GPMGA 0.006311 CNRIP1 0.001906 CAPSL 0.038175 CA12 0.00185 BIRC5 5.36E-08 AKR1C1 6.34E-06
GPX2 0.006747 COL14A1 0.001553 CARD14 0.000124 CACNB2 0.002115 BLACAT1 0.00168 ALB 0.000476
GRHL3 0.005758 COL1A2 0.01079 CASQ2 0.00115 CACNB4 0.001084 BMP7 0.001455 ALDH18A1 0.000455
GTSE1 0.021846 COL3A1 0.012672 CATSPERD 0.018308 CALML5 0.003013 BNC1 0.000274 ALDH1A1 1.57E-09
HIST1H1B 0.036469 COL4A4 0.005825 CCK 0.002184 CAPN14 0.009438 BNC2 0.000533 ALDH1L1 4.30E-08
HMMR 0.006928 COL6A1 0.005929 CCNA2 7.08E-06 CAPN6 0.007594 BRIP1 0.000323 ALDH3B1 4.49E-09
HTR3A 0.040735 COL6A6 0.015404 CCNB1 2.17E-05 CAPS2 0.003771 BUB1 3.90E-05 ALDH7A1 1.83E-14
ILARN 0.00148 COL8A1 0.011866 CCNB2 8.55E-06 CARD14 3.57E-05 BUB1B 1.40E-05 ALOX12 0.007643
IL36G 0.036632 CPA3 0.001344 CD109 3.83E-06 CARD18 0.003863 C100rf82 0.002341 ALOX15 4.44E-08
INSL4 0.042901 CPA4 0.003096 CDC20 0.000146 CASC9 0.015132 C120rf54 0.00053 ALPK2 1.13E-07
IVL 0.016544 CPED1 0.004443 CDC25C 0.000922 CASQ2 0.005349 C140rf37 0.000444 ALS2CR12 0.000122
KCNAS 0.036827 CREG2 0.033228 CDC45 2.83E-06 CCDC150 0.000243 C150rf48 0.000494 AMH 7.72E-07
KCNJ1 0.013691 CRNN 0.018752 CDC6 0.000144 CCDC38 0.002742 C160rf59 1.56E-08 AMPD1 0.000875
KIAA1644 0.030913 CSTA 0.001344 CDCA2 7.08E-06 CCK 0.020611 C170rf53 4.39E-05 AMY1C 7.19E-07
KLK7 0.009012 CTSG 0.015109 CDCA3 7.25E-06 CCL18 0.024621 C1QTNF2 0.000142 ANG 5.08E-09
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KLK8 0.001726 CTSK 0.004413 CDCA5 6.31E-06 CCL20 0.005327 C1QTNF7 6.54E-05 ANGPTL1 4.16E-12
KRT13 0.04607 CXCL12 0.004535 CDCA8 8.96E-06 CCNA2 8.99E-06 C3orf70 0.004065 ANGPTL4 1.59E-08
KRT16 0.001873 CYP3A4 0.002133 CDH16 0.000252 CCNB1 8.93E-06 C4BPA 0.027644 ANGPTL5 1.28E-07
KRT16P3 0.007756 CYP3A5 0.003904 CDK1 3.71E-05 CCNB2 1.26E-06 C6orf10 0.0003 ANGPTL7 0.000127
KRT6B 0.010846 CYP3A7 0.00338 CDKN3 1.75E-06 CCNYL1 1.16E-07 C6orf15 0.002427 ANKFN1 0.001791
KRT6C 0.00092 DACH1 0.008706 CEACAMS 0.004309 CD109 0.000178 c7 0.012045 ANKRD22 5.98E-07
LINC01589 0.007756 DACT1 0.018391 CEMIP 0.001576 CDC20 0.000254 C80orf88 5.26E-06 ANKRD42 5.73E-06
LYPD3 0.001885 DACT3 0.002357 CENPA 4.76E-06 CDC25C 0.000265 CA12 0.000591 ANKRDG6 1.85E-05
MCM10 0.016873 DCN 0.001797 CENPE 3.82E-05 CDC45 5.86E-07 CACNB2 0.001611 ANKUB1 0.000132
MELK 0.008177 DDX3Y 0.041951 CENPF 6.82E-05 CDC6 9.06E-07 CALB1 0.005881 ANLN 1.71E-08
NCAPG 0.006228 DEPDC1B 0.008014 CENPK 0.000399 CDCA2 2.18E-06 CALB2 0.008543 ANOS1 7.70E-14
NMRAL1P1 0.009871 DES 0.04743 CENPM 5.56E-05 CDCA3 1.82E-06 CALML5 0.00349 ANXA10 3.44E-05
NMU 0.006311 DKK1 0.001945 CENPN 9.33E-06 CDCA5 5.86E-07 CAPN14 0.008852 ANXA8L1 0.000227
NPAS3 0.008862 DLGAP5 0.004342 CENPW 4.67E-07 CDCA7 0.000336 CAPNG 0.001544 AOC3 3.90E-05
PBK 0.007166 DNM30S 0.009653 CEP55 1.79E-06 CDCA8 8.17E-06 CARD14 1.50E-06 AOX1 0.000527
PHLDA2 0.006268 DOK6 0.003904 CERS3 0.030514 CDH16 0.021714 CARD18 0.000732 AP5B1 4.19E-05
PLN 0.021479 DPT 0.002537 CFAP43 0.048658 CDH24 0.001046 CASC9 4.48E-07 APBA2 3.36E-10
PPP2R2C 0.042312 DSG3 0.008937 CFAP54 0.009534 CDK1 2.00E-05 CASQ2 0.001042 APCDD1L 9.22E-06
PRSS2 0.00277 EBF1 0.003124 CHEK1 1.14E-05 CDKN2A 0.001888 CBLN2 0.021411 APLN 4.06E-07
PRSS3 0.00148 EBF3 0.004291 CKAP2L 0.000421 CDKN3 6.86E-06 CCDC150 4.03E-05 APOBEC2 1.92E-06
PTPRH 0.010235 ECM2 0.001553 CKS2 3.90E-05 CDO1 0.040611 CCDC177 1.43E-05 APOBEC3A 1.03E-05
PTTG3P 0.015339 EGFEM1P 0.036102 CLCA3P 1.14E-06 CDSN 0.003064 CCDC38 0.000455 APOBEC3B 2.14E-08
RERGL 0.024062 EIF1AY 0.021813 CLCA4 0.000101 CDT1 6.53E-05 CCL20 3.35E-05 APOC1 9.98E-07
RGS20 0.007166 ELN 0.020133 CLDN17 0.016647 CENPA 3.98E-05 CCL23 0.003163 APOC2 0.000463
RRM2 0.006268 EMCN 0.007152 CNN1 0.014932 CENPE 1.62E-05 CCNA2 2.04E-05 APOD 9.41E-05
RTKN2 0.001726 EPGN 0.010682 COL14A1 0.005687 CENPF 1.53E-05 CCNB2 2.83E-07 APOE 0.000168
S100A2 0.010839 EPHA3 0.004291 CPA3 0.009292 CENPK 0.00058 CCNE1 8.68E-08 APOL1 3.62E-07
S100A7 0.004933 ERCC6L 0.005752 CPA4 0.000253 CENPL 2.05E-05 CD1A 0.007027 AQP3 1.52E-06
S100A8 0.002809 EREG 0.005197 CPED1 0.001437 CENPM 1.23E-05 CD274 0.001479 AQP5 4.47E-11
S100A9 0.001726 ESCO2 0.006074 CRB1 0.00191 CENPN 1.47E-06 CDC25C 0.000169 AQP6 6.53E-08
SBSPON 0.039491 F2RL2 0.016011 CREG2 0.001437 CENPP 1.27E-05 CDC45 3.80E-09 AQP9 0.0009

SCEL 0.001726 FABP5 0.003616 CRMP1 0.004788 CENPU 5.30E-05 CDC6 4.24E-07 AR 3.07E-13
SEC14L3 0.043591 FAM19A2 0.001752 CRNN 0.008759 CENPW 2.15E-05 CDCA2 8.14E-07 ARFGEF3 4.54E-09
SERPINB13 0.021479 FAM83A 0.006032 CSTA 1.33E-06 CEP55 1.39E-06 CDCA3 5.18E-07 ARG1 0.001111
SERPINB2 0.011869 FAM83C 0.011307 CTSV 0.000203 CERS3 0.00731 CDCA5 5.43E-09 ARHGAP11A 3.38E-09
SERPINBS 0.002641 FAP 0.008221 CTXN2 0.004544 CFAP47 0.013851 CDCA7 4.79E-06 ARHGAP20 1.35E-11
SH2D1B 0.009936 FBLN1 0.002435 CYP3A4 0.002228 CFAP54 0.003905 CDCA8 1.63E-06 ARHGAP30 4.80E-07
SLC13A5 0.03517 FBN1 0.004703 CYP3A5 8.12E-05 CFAP70 0.015247 CDH16 0.004223 ARHGAP44 9.56E-07
SLC16A12 0.012533 FETUB 0.003616 CYP3A7 1.50E-05 CHEK1 2.87E-06 CDH19 0.007361 ARHGAPG 4.47E-10
SLC7A11 0.005073 FGF7 0.001797 DACT3 0.006753 CHRNA3 0.001946 CDH24 6.50E-05 ARHGAP8 7.37E-05



SLITRK3
SMOC2
SORBS1
SPC25
SPINK5
SPRR1A
SPRR1B
SPRR2C
SPRR2D
SPRR3
SYNE1
SYNPO2
TICRR
TMEM108
TMPRSS11B
TMPRSS11D
TMPRSS11E
TOP2A

TTK

UBE2C
ULBP2
UPK1B
ZBED2

0.033857
0.013778
0.036408
0.006747
0.038143
0.006107
0.000812
0.039804
0.014608
0.004502
0.046445
0.043756
0.00706
0.015385
0.025537
0.040735
0.031086
0.024198
0.007166
0.010139
0.008177
0.034741
0.002641

FGFBP1
FLRT2
FOXF2
FREM1
FRZB
GALNTS
GCNT3
GDF10
GDPD2
GEM
GJB6
GLT8D2
GPMGA
GPX2
GRHL3
GSDMC
GTSE1
GUCY1A2
GZMK
HAPLN1
HDC
HJURP
HOXA3
HOXA4
HPGDS
HSD17B13
HSPB2
HTR2A
HTRA3
IGK
IGLC1
IGLJ3
IGLLL
ILARN
IL36G
INSL4
ITGA7
ITGA8
ITGBL1
ITM2A

0.003616
0.002059
0.002722
0.00338
0.009228
0.002128
0.032035
0.048443
0.004511
0.003018
0.006023
0.00546
0.001752
0.005076
0.007453
0.010815
0.007475
0.009629
0.007475
0.002818
0.004239
0.019553
0.001344
0.002128
0.001752
0.038944
0.002128
0.019584
0.001705
0.046997
0.026638
0.033472
0.046779
0.001705
0.012228
0.004994
0.003096
0.006994
0.01953
0.00245
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DAW1
DEFB103B
DEFB4A
DENND5B
DEPDC1
DEPDC1B
DES
DIAPH3
DKK1
DLGAPS
DMD
DNAH12
DNAH7
DOCK3
DSC2
DSG3
DSP
DTL
DUOX2
DYDC1
DYNLRB2
E2F1
E2F2
ECT2L
EFCAB1
EGFEM1P
EGR4
ELOVL6
EMP1
EPHA3
EPHA5-AS1
ERCC6L
EREG
ERICH3
ESCO2
ESPL1
EX01
FABP5
FAM111B
FAM126A

0.026389
0.00556
0.001678
0.000496
0.001507
9.12E-06
0.009909
6.82E-05
3.53E-05
1.25E-05
0.011108
0.045881
0.032644
0.006231
2.95E-05
9.14E-06
0.002616
0.000389
0.003395
0.046332
0.028214
1.06E-06
2.66E-06
0.037122
0.023714
0.003994
0.00563
0.000227
9.30E-06
0.008018
0.004899
0.000144
0.007681
0.031091
5.42E-06
2.86E-06
0.000345
4.65E-06
0.000813
0.00102

CHRNA5S
CKAP2L
CKS2
CLCA3P
CLEC4D
CLEC7A
CLIP4
CLSPN
CNN1
CNTN3
CNTN4
COCH
COL21A1
COLEC11
CPED1
CRB1
CRCT1
CREG2
CRNN
CSH1
CSTA
CTSV
CXCL13
CYP1A1
CypP27B1
CYP2A6
CYP2A7
CYP2F1
DACT3
DCDC5
DDIAS
DEFB103B
DEFB4A
DEPDC1
DEPDC1B
DES
DHRS2
DIAPH3
DKFZp547)222
DKK1

0.000682
0.000355
3.17E-05
0.009762
0.007566
0.002169
8.33E-05
0.001063
0.008737
0.000788
0.001417
0.00018
0.003007
0.000461
0.006255
0.001342
0.007821
0.014891
0.029729
0.000267
3.17E-05
0.001176
0.003349
0.010374
3.43E-05
0.023214
0.023542
0.000726
0.008467
0.007137
2.10E-06
8.07E-05
8.86E-05
0.00222
4.75E-05
0.006111
0.012916
0.000321
0.000309
0.000582

CDHR1
CDK1
CDKN2A
CDKN3
CDO1
CDSN
CDT1
CECR2
CENPA
CENPE
CENPF
CENPL
CENPM
CENPN
CENPP
CENPU
CENPW
CEP55
CERS3
CFHR4
CHEK1
CHODL
CHRNA3
CKAP2L
CKMT2
CKS2
CLCA3P
CLDN17
CLEC4D
CLEC7A
CLIP4
CLSPN
CNGB3
CNN1
CNTN2
CNTN4
CNTNAP2
COCH
COL14A1
COLEC11

0.001782
2.49E-06
0.000821
6.06E-06
0.008218
0.000296
1.68E-06
5.62E-05
1.69E-06
2.81E-05
5.49E-07
1.65E-05
3.44E-06
2.05E-07
1.73E-07
5.66E-07
4.31E-05
1.65E-06
0.000433
3.86E-07
9.63E-08
0.000615
0.000316
5.50E-05
0.000255
2.45E-05
0.007118
0.008803
0.003316
0.000234
1.57E-06
0.003414
4.18E-06
0.003992
0.02591
0.000352
0.000105
9.17E-05
0.00988
0.000215

ARHGEF39
ARL11
ARL14

ARMC2
ARMC3
ARMC4
ARNTL2
ART3
ASAP1
ASB14
ASB4
ASB5
ASCL1
ASCL3
ASF1B
ASPA
ASPM
ASTN2
ASXL3
ATAD2
ATAD5
ATOH8
ATP12A
ATP1A2
ATP1B2
ATP2C2

ATPGVOD2

ATPEV1G3
AUNIP
AURKA
AURKB
AVPR2
AXIN2
AZGP1

B3GNT4
B4GALNT1
B4GALNT4

B9D1
BACH1
BAIAP3

5.79E-08
5.19E-10
0.000361
1.10E-05
6.57E-06
6.06E-06
4.09E-11
0.000136
4.73E-09
0.001886
3.36E-06
6.05E-05
7.96E-08
0.005868
3.01E-09
5.83E-11
8.46E-11
5.67E-07
1.70E-12
2.05E-12
5.94E-09
2.88E-13
4.51E-06
6.75E-14
5.11E-06
1.41E-07
0.001575
0.000151
8.27E-11
3.11E-10
1.27E-07
1.58E-08
1.26E-08
0.018962
2.93E-06
2.12E-10
1.34E-07
1.27E-05
7.95E-10
2.93E-05
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IVL 0.004516 FAM132A 0.000287 DLGAPS5 1.33E-05 COX7A1 0.000188 BARX1 4.73E-07
JAM2 0.005375 FAM20C 0.006191 DMD 0.002383 CPAG 7.25E-06 BBOF1 5.84E-05
JCHAIN 0.009144 FAM227B 0.008207 DNAH12 0.034848 CPED1 0.000526 BCAT1 2.08E-07
KCNJ8 0.005756 FAM72D 0.000236 DNAH5 0.003328 CRCT1 0.001381 BCHE 0.035833
KCNK10 0.016553 FAM83A 8.62E-05 DNAH7 0.029407 CRNN 0.00181 BCL2A1 1.51E-07
KCTD16 0.006707 FAM83C 0.005533 DPY19L2P2 0.022636 CSH1 0.000154 BEND7 2.65E-08
KIAA0101 0.002059 FAR1 0.000159 DSC2 8.51E-05 CSTA 2.89E-07 BEX1 4.11E-06
KIAAL755 0.003381 FAR2P2 0.006272 DSG3 2.98E-05 CTSv 4.79E-05 BHMT2 7.81E-05
KIF20A 0.008492 FETUB 5.42E-05 DSP 0.000556 CXCL12 0.019142 BICD2 7.87E-07
KLK13 0.004516 FGFBP1 2.35E-05 DTL 2.05E-05 CXCL13 0.000535 BID 1.99E-12
KLK7 0.013062 FILIPL 0.002138 DUOX2 0.003632 CXCL5 0.000807 BIRC5 2.88E-11
KLK8 0.01902 FLJ30901 0.011722 E2F1 1.75E-07 CYP2A13 0.000318 BIRC7 3.47E-05
KRT13 0.009486 FNDC1 0.032976 E2F2 6.11E-05 CYP2A6 0.013973 BLACAT1 0.000289
KRT16 0.001344 FOXM1 3.46E-05 ECT2 1.16E-07 CYP2A7 0.015879 BLM 6.63E-07
KRT16P3 0.00245 FRZB 0.043972 EDIL3 0.000763 CYP2F1 5.13E-05 BMP1 6.63E-07
KRT24 0.005825 FSCN1 0.000271 EDN2 0.002403 CYP4B1 0.001361 BMP3 1.87E-06
KRT4 0.011263 GAL 0.016648 EFHB 0.015948 CYP4F11 5.13E-05 BMP4 1.50E-08
KRT6B 0.003895 GALNTS 0.000297 EGFEM1P 0.001317 CYP4F3 0.004435 BMP5 0.001315
KRT6C 0.001737 GATAS 0.015937 EGR4 0.000404 DACT1 0.010966 BMP8B 8.96E-08
KRT77 0.012447 GCNT3 0.028588 EPHA3 0.009255 DACT3 0.00349 BMPR1B 2.93E-07
KRTDAP 0.039897 GDPD2 0.001016 ERBB4 0.007593 DAPL1 0.002983 BPIFB1 1.65E-06
LEPR 0.003616 GINS2 1.32E-05 ERCC6L 0.000132 DCN 0.00988 BRCA2 1.84E-08
LGALS1 0.002741 GJB2 0.004153 ERICH3 0.033946 DDIAS 1.42E-08 BRINP3 9.81E-06
LHFP 0.002059 GJB6 1.50E-05 ERVMER34-1 2.67E-05 DEFB103B 7.95E-06 BRIP1 1.26E-08
LINCOO707 0.002059 GPMGA 2.56E-05 ESCO2 1.64E-05 DEFB126 1.48E-06 BTC 1.28E-10
LINCO1197 0.009907 GPRC5D 0.008386 ESPL1 1.41E-05 DEFB4A 0.000243 BTG4 0.00037
LINCO1559 0.003673 GPX2 0.002135 EXO1 3.48E-05 DEPDC1B 1.12E-05 BTNLO 2.16E-05
LINC01589 0.01854 GRHL3 1.51E-05 EZH2 4.06E-07 DES 0.002286 BUB1 7.83E-08
LRCH2 0.007387 GRID2 0.000783 FABP5 0.000237 DGAT2 9.82E-05 BUB1B 4.74E-10
LSAMP 0.006966 GSDMC 0.000565 FAM110C 2.87E-06 DIAPH3 3.35E-05 C100rf107 5.80E-06
LTBP1 0.00335 GSG2 5.29E-06 FAM111B 0.000193 DIO30S 0.007844 C10orf111 1.61E-06
LUM 0.002383 GTSE1 1.29E-05 FAM13A 0.002596 DKK1 1.36E-05 C10orf67 0.000449
LyeD 0.037032 HAPLN1 0.031235 FAM20C 0.00668 DLG2 7.89E-05 C100rf82 1.62E-05
LYPD3 0.008821 HAS3 0.002515 FAM72D 0.00051 DLGAP5S 3.12E-05 Cliorf16 3.00E-06
MALL 0.011467 HISTIH1B 0.007167 FAM83A 0.005353 DMD 0.007116 Cl1orf52 9.86E-08
MCM10 0.013194 HISTIH3B 7.28E-05 FAM83C 0.019154 DMRTC1 3.08E-05 C11orf70 1.26E-05
MELK 0.006731 HJURP 0.00192 FANCI 5.44E-07 DNA2 3.06E-05 C110rf87 3.71E-05
MEOX2 0.004923 HKDC1 0.012152 FETUB 6.74E-05 DPT 0.001076 C11o0rf88 2.56E-06
MFAP4 0.003616 HMMR 7.25E-06 FGF14 0.015493 DQX1 4.92E-07 C140rf132 4.25E-09

MFAP5 0.040063 HOXA3 0.007394 FGFBP1 0.001736 DSC1 0.000622 C140rf37 4.69E-06
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MGP 0.001752 HS6ST3 0.020598 FILIP1 0.000321 DSC2 1.69E-07 C150rf48 4.54E-05
MKI67 0.027616 HSD17B13 0.002105 FLJ30901 0.014781 DSC3 0.025836 C160rf59 4.86E-12
MMP16 0.008531 HSPB7 0.011336 FLRT3 0.001101 DSG3 2.13E-07 C160rf71 8.22E-06
MOXD1 0.008377 HTR3A 0.0007 FMN2 0.004992 DTL 1.11E-07 C160rf89 1.22E-09
MREG 0.002128 ILIRN 4.67E-07 FMO2 0.00053 DUOX2 0.000979 C170rf53 1.20E-10
MS4A2 0.001313 IL20RB 0.00339 FOXE1 0.001982 DUSP12 1.12E-05 C170rf97 7.46E-05
MXRA8 0.005676 IL36G 2.38E-06 FOXL2 5.91E-06 DUSP26 0.000679 Clorf101 6.09E-06
MYH11 0.030257 IL36RN 0.001573 FOXM1 4.51E-06 DUSP5P1 0.00298 Clorf158 8.38E-06
MYLK 0.005366 INSL4 0.002167 FPR2 0.011357 DYNC1I1 0.00116 Clorf168 9.20E-08
MYOC 0.015033 IQUB 0.038182 FRZB 0.034497 E2F1 5.69E-09 Clorf64 0.000284
NAP1L3 0.003877 IVL 9.25E-06 FSCN1 0.000925 ECE2 2.18E-08 Clorf87 2.22E-05

NAV3 0.019844 KCNA4 0.001295 GAL 1.15E-06 ECT2 3.43E-10 C1QA 1.37E-05
NCAPG 0.003498 KCNAS 0.029844 GAST 1.47E-06 EDIL3 0.0082 c1QC 3.78E-08
NDC80 0.012228 KCNK10 0.006007 GDA 0.006008 EDN2 0.000367 C1QTNF2 4.82E-08
NEGR1 0.007322 KCNMB2 0.020967 GDPD2 0.013767 EGR4 4.13E-06 C1QTNF4 7.42E-08

NEXN 0.023451 KCTD16 9.47E-05 GINS2 2.87E-06 EIF5A2 7.90E-06 C1QTNF7 3.44E-10

NMRAL1P1 0.006196 KHDRBS2 0.011313 GINS4 0.001451 ELN 0.013374 C200rf85 1.28E-05

NMU 0.002457 KIAA0101 7.72E-07 GJA3 0.02112 EPHA3 0.00196 C210rf58 0.000179
NUSAP1 0.006754 KIAAO408 0.003342 GJB6 0.000426 ERBB4 0.001725 C220rf15 5.94E-06

OGN 0.002128 KIAA1549L 0.021932 GLT1D1 0.000209 ERCC6L 6.39E-05 C220rf23 1.38E-05
OLFM4 0.023935 KIAA1644 0.008648 GNGT1 0.002815 ERVMER34-1 5.54E-07 C2o0rf40 1.22E-06

OMD 0.004738 KIF11 0.001474 GPM6A 4.18E-05 ESCO2 6.94E-07 C20rf70 0.000147
OSR2 0.00301 KIF15 3.56E-05 GPR158 0.004473 ESPL1 9.24E-07 C20rf73 5.25E-05
P2RY14 0.002059 KIF18A 0.001798 GPRC5D 0.004518 ETV1 0.000786 C4orf22 2.74E-05

PBK 0.00315 KIF20A 7.75E-05 GPX2 0.000974 ETV4 0.00063 Cc6 0.012495
PCDH18 0.002655 KIF23 1.29E-05 GREM1 0.026886 EX01 3.77E-06 C6orf10 1.30E-06
PDE5A 0.005922 KIF2C 5.07E-05 GRHL3 0.000195 EZH2 3.80E-09 C6orf118 1.16E-05
PDGFRA 0.012161 KIF4A 0.000414 GRID2 0.00469 FABP4 0.011631 C6orf15 0.005353
PDGFRB 0.003124 KIFC1 0.000113 GRM5 0.002222 FABPS 1.25E-05 C6orf52 0.000125
PDLIM3 0.008377 KLHL32 0.003225 GRM7 0.004611 FAM107A 8.56E-05 C6orf58 0.002582
PDZRN3 0.002032 KLK13 0.015798 GSDMC 0.001554 FAM110C 9.89E-07 c7 3.64E-05
PDZRN4 0.017816 KLK7 1.22E-06 GSG2 3.14E-06 FAM111B 0.000669 C8orf34 0.000295
PGM5 0.001752 KLK8 4.59E-05 GSTM3 0.004377 FAM72D 1.09E-05 C8orf46 1.74E-07

PGR 0.003591 KRT13 3.84E-05 GTSE1 5.08E-06 FAM83A 0.00673 C80rf88 2.35E-06

PI16 0.001344 KRT14 0.008018 GZMB 0.004097 FAM83C 0.001602 C9orf116 3.47E-05

PLN 0.028418 KRT16 7.40E-08 HAPLN1 0.002951 FAM89A 7.95E-07 C9orf135 2.10E-05
PLPPR4 0.012539 KRT16P3 1.14E-06 HAS3 0.000239 FANCI 3.01E-07 C9orf24 9.44E-06
PNMAL1 0.002383 KRT24 2.21E-05 HHLA2 0.004954 FETUB 0.000661 C9orf66 2.44E-07
PNOC 0.047647 KRT34 0.019206 HIF3A 0.005915 FGF7 2.98E-05 CA10 0.000406

PPP2R2C 0.001852 KRTGB 4.81E-07 HISTIH1B 0.0108 FGFBP1 0.008652 CA3 1.12E-06



PRR16
PRSS2
PRSS27
PRSS3
PRUNE2
PSCA
PTCHD1
PTGDS
PTGIS
PTPRH
PTTG3P
RCAN2
RECK
RFLNA
RGS13
RGS20
RGS5
RHOJ
ROR1
RPTN
RRM2
RSPO3
RTKN2
RUNX1T1
S100A2
S100A7
S100A8
S100A9
SBSPON
SCARAS
SCEL
SCN2B
SCN7A
SDCBP2
SEMA3D
SERPINB2
SERPINB5S
SFRP4
SGCE
SH2D1B

0.014608
0.001344
0.010176
0.002128
0.042241
0.010115
0.029213
0.007354
0.04061
0.012506
0.006327
0.004443
0.001724
0.022454
0.004554
0.014924
0.002111
0.007548
0.00245
0.047243
0.002756
0.003616
0.001313
0.001852
0.009689
0.004375
0.004738
0.004738
0.018138
0.004947
0.001737
0.007564
0.01434
0.001313
0.008221
0.003616
0.002722
0.0048
0.003482
0.002907
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KRT6C
KRT79
KRTDAP
LAD1
LCE3A
LCE3D
LGALS7
LGALS7B
LINC00326
LINCO0707
LINCO0892
LINCO1559
LINCO1589
LMOD3
LOC100507537
LOC101926913
LRRIQ3
LY6D
LYBG6C
LYPD3
MAATS1
MAB21L3
MALL
MAP2K7
MBOAT2
MCM10
MELK
MKIB7
MND1
MORNS5
MPP4
MREG
MROH9
MS4A2
MSRB3
MYBL2
MYEF2
MYEOV
MYH11
MYLK

1.09E-07
0.002614
0.026483
4.15E-07
0.003055
0.032571
0.000715
0.000758
0.021315
1.78E-05
0.007372
0.009753
0.012907
0.002115
0.0192
0.006126
0.006778
0.000483
0.001079
5.31E-07
0.023807
0.001096
0.001586
0.002026
2.67E-06
1.29E-05
0.000142
0.002087
6.38E-06
0.022179
0.026247
8.19E-05
0.023937
0.000956
0.008117
3.26E-06
0.000859
0.001308
0.013133
0.001278

HIST1H3B
HISTAH3D
HJURP
HMGA2
HMGCS1
HMMR
HOXA10
HOXA11-AS
HOXA9
HOXB13
HOXC13
HOXC9
HOXD10
HRG
HSD17B13
HSPB7
HTR3A
IGF2BP3
IL1A
IL1B
ILARN
IL23A
IL2RA
IL36G
IL36RN
IL6
INSL4
1QUB
ITGBL1
IVL
KCNA1
KCNA4
KCNB1
KCNG3
KCNJ1
KCNK10
KCNMB2
KCNN3
KCTD16
KHDRBS2

7.22E-05
6.54E-05
0.000929
0.002527
0.000137
6.09E-05
0.000447
0.010844
0.001017
0.038286
0.000244
0.000241
0.001518
0.000825
6.47E-06
0.006969
0.007845
0.002028
0.00057
0.000559
2.59E-05
1.24E-05
0.00129
7.24E-06
0.000136
0.015132
0.004683
0.016789
0.005489
0.000243
0.002124
0.002351
0.000604
0.000482
7.05E-05
0.001235
0.049887
3.41E-05
7.43E-05
0.002615

FHL1
FLG
FLJ30901
FLRT3
FMO2
FNDC5
FOXE1
FOXL2
FOXM1
FPR2
FRZB
FSCN1
FSTL4
FZD10
GABRE
GABRR1
GAL
GALNT14
GALNT16
GAST
GATAS
GDA
GDF10
GDPD2
GINS1
GINS2
GINS4
GJA3
GJB6
GNGT1
GPMGA
GPNMB
GPR19
GPR87
GPRC5D
GPX2
GREM2
GRHL3
GRIA2
GRID2

0.002074
6.25E-05
0.011997
0.002182
0.000114
0.001568
1.77E-05
1.08E-08
9.89E-07
0.016051
0.014989
2.18E-05
0.004955
0.002374
5.54E-06
0.000115
0.000167
5.06E-06
0.000357
1.62E-07
0.011554
0.000101
0.000358
0.003169
0.004085
2.43E-07
1.54E-05
0.000211
4.68E-08
0.000254
5.55E-07
9.40E-06
3.42E-05
0.00012
0.00118
0.000162
0.000355
8.35E-06
0.002793
0.004978

CA6
CA9
CAB39L
CACNB2
CACNB4
CACNG6
CADM1
CALB1
CALB2
CALCA
CALML4
CAMP
CAPN14
CAPNG
CAPN9
CAPS
CAPS2
CAPSL
CARD11
CARD14
CARD18
CASC1
CASC9
CASQ2
CAST
CATSPERD
CC2D2A
CCDC113
CCDC146
CCDC148
CCDC150
CCDC151
CCDC153
CCDC158
CCDC17
CCDC170
CCDC177
CCDC178
CCDC181
CCDC187

0.010077
3.47E-05
9.84E-13
1.80E-06
1.56E-09
9.19E-05
9.95E-06
2.37E-06
0.000316
1.02E-06
2.00E-07
0.016279
0.02176
1.56E-07
6.36E-09
9.60E-06
5.14E-06
6.69E-06
0.000379
3.81E-08
0.04468
4.75E-06
4.83E-09
6.02E-08
3.32E-11
2.96E-05
6.60E-06
5.44E-05
0.000613
0.000528
2.17E-08
1.85E-05
4.06E-06
3.61E-07
2.33E-05
3.59E-05
5.29E-06
4.00E-12
5.25E-05
1.27E-05
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SIGLEC17P 0.001979 MYOC 0.031076 KIAA0101 2.82E-06 GRP 0.000663 CCDC189 4.85E-05
SKA1 0.022993 MYOz2 0.002725 KIAAO408 0.005963 GSDMC 0.001241 CCDC190 0.000498
SLC7A11 0.005466 NAP1L3 0.007075 KIAA1524 0.000226 GSG2 6.93E-07 CCDC38 0.000432
SMOC2 0.00335 NAV3 0.008705 KIAA1549L 0.01343 GSTM1 5.54E-05 CCDC39 8.14E-05
SORBS1 0.01382 NCAPG 3.90E-06 KIF11 3.67E-05 GSTM3 2.37E-05 CCDC65 3.86E-06
SOX5 0.004413 NDC80 0.000875 KIF14 0.001644 GSTM5 7.58E-06 CCDC74B 8.16E-05
SPARCL1 0.002265 NECAB1 0.00084 KIF15 2.65E-05 GTSE1 9.18E-07 CCDC78 5.81E-05
SPC24 0.003653 NETO2 8.72E-05 KIF18A 0.000638 HAND2-AS1 0.005868 CCDC89 6.50E-06
SPC25 0.003448 NMRAL1P1 0.001404 KIF20A 0.000125 HAPLN1 0.007864 CCDC96 1.11E-05
SPON1 0.0173 NMU 5.42E-06 KIF23 9.06E-07 HAS3 2.28E-06 CCL15 1.43E-12
SPRR1A 0.00298 NMUR1 0.000922 KIF2C 3.25E-05 HCK 2.13E-05 CCL18 4.48E-06
SPRR1B 0.001809 NOS1 0.002814 KIF4A 0.000628 HIF3A 0.003602 CCL20 8.30E-05
SPRR2C 0.005676 NPAS3 0.000695 KIFC1 1.91E-05 HIST1H3B 6.43E-05 CCL23 1.90E-05
SPRR2D 0.006174 NUF2 7.05E-05 KIRREL2 0.002827 HIST1H3D 1.34E-05 CCL28 9.82E-05
SPRR2G 0.031496 NUSAP1 5.29E-06 KLF3-AS1 5.84E-05 HJURP 0.000483 CCL3 0.000182
SPRR3 0.002059 OGN 0.033168 KLHL32 0.004478 HLF 0.000105 CCL3L3 8.91E-05
SRGN 0.012409 OIP5 1.96E-05 KLK13 0.015257 HMGA2 0.002027 CCL7 1.41E-05
SSTR1 0.023518 OMD 0.01354 KLK7 0.001195 HMGCS1 1.14E-05 CCL8 7.29E-05
SYNPO2 0.006386 ORC1 0.001489 KLK8 4.55E-05 HMMR 0.000319 CCNA2 3.58E-10
TBX2 0.003214 ORC6 0.000241 KNL1 0.000198 HOXA10 0.000124 CCNB1 3.78E-07
TBX5 0.013875 ovoL1 0.000118 KRT16 1.26E-06 HOXA11-AS 2.93E-06 CCNB2 1.16E-09
TBX5-AS1 0.005083 OXTR 0.036544 KRT16P3 2.48E-05 HOXA13 1.63E-05 CCNE1 4.03E-12
TGM5 0.004994 PADI1 0.000958 KRT24 0.003255 HOXA9 2.59E-06 CCNE2 2.37E-07
TICRR 0.003653 PBK 1.29E-05 KRT34 0.000311 HOXC13 5.36E-08 CCNF 1.93E-08
TMPRSS11A 0.040151 PDLIM3 0.019809 KRTGB 1.16E-07 HOXC9 0.00021 CCNO 2.63E-06
TMPRSS11B 0.008377 PDZRN3 0.004987 KRT6C 6.63E-07 HOXD10 5.01E-07 CCNYL1 1.11E-11
TMPRSS11E 0.004474 PDZRN4 0.001035 KRT75 0.015137 HOXD11 1.10E-06 CCR1 1.84E-07
TNFRSF17 0.027407 PGM5 0.007394 KRT79 0.036384 HPN 0.010357 CCR3 0.008151
TOP2A 0.018934 PGR 0.002529 KRTAP19-1 0.011958 HPSE 5.32E-05 CD163 5.69E-06
TPSAB1 0.001344 PHLDA2 5.29E-06 KRTAP4-1 0.001963 HRCT1 0.008976 CD163L1 0.000435
TPX2 0.018079 P16 7.20E-05 KRTDAP 0.003795 HRG 1.20E-06 CD1A 0.00034
TTK 0.00315 PI3 0.010175 LAD1 1.01E-05 HS6ST2 0.000474 CD274 1.57E-10
UBE2C 0.005984 PKMYT1 3.87E-06 LAIR2 0.000424 HSD17B13 0.001232 CD300C 1.87E-05
UCA1 0.028829 PKP1 0.000426 LCALL 8.04E-05 HSPB7 0.001323 CD34 0.00028
UGT2B17 0.013189 PLK1 4.04E-06 LCE3D 8.37E-05 HTR3A 0.004576 CD68 2.79E-09
ULBP2 0.001809 PLN 0.014757 LEPR 0.000366 IDO1 0.032391 CD70 2.13E-06
UPK1B 0.023455 PMCH 0.004543 LHX2 0.003835 IGF2BP3 1.23E-07 CD80 8.38E-10
VCAM1 0.011486 PMP2 0.002029 LILRAS 0.004638 IGFBP6 0.000446 CD84 0.000181
WISP1 0.006901 PNMAL1 0.000763 LINCO0491 0.001503 IGSF3 1.60E-05 CDC20 6.98E-08

XIST 0.030367 POLQ 0.000197 LINCO0643 0.007248 IL17D 0.000368 CDC25A 7.27E-08
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ZBED2 0.015494 PPIL6 0.025247 LINCO1206 0.007645 IL1A 0.000215 CDC25C 1.03E-05
ZFPM2 0.001797 PPP1R1A 0.001254 LINCO1589 0.006485 IL1B 4.89E-05 CDC45 1.35E-12
ZNF521 0.005508 PPP2R2C 0.000152 LINCO1615 0.011169 ILARAP 3.26E-06 CDC6 2.05E-13
ZWINT 0.001705 PRC1 9.30E-06 LIPG 0.003622 ILARN 1.78E-06 CDCA2 9.15E-10
PRR29 0.018888 LMO3 0.000669 IL2RA 0.000125 CDCA3 5.04E-11

PRSS2 4.81E-07 LMOD1 0.005766 IL33 7.77TE-05 CDCA4 1.38E-07

PRSS27 0.000807 LOC100129516 0.001091 IL36G 1.38E-07 CDCA5 1.48E-12

PRSS3 1.22E-07 LOC100507311 1.47E-06 IL36RN 5.58E-07 CDCA7 1.31E-08

PRSS35 0.001814 LOC100507537 0.016752 IRX4 0.017509 CDCA8 8.53E-11

PRUNE2 0.010444 LRRIQ3 0.004842 ISL1 0.000612 CDCP1 8.36E-06

PTCHD1 0.038684 LY6G6C 0.000759 ITGA8 0.002554 CDH12 2.18E-05

PTGFR 0.002924 LYK 0.001193 ITGBL1 0.00218 CDH19 3.24E-10

PTPRH 0.004672 LYPD3 1.57E-05 ITLN1 0.021628 CDH24 1.52E-08

PTTG1 1.07E-05 MACROD2 5.45E-05 IVL 2.27E-05 CDH26 2.21E-05

PTTG2 1.29E-05 MADCAM1 0.001267 IZumo1 0.000128 CDHR3 2.00E-05

PTTG3P 8.72E-05 MAGEA9 0.027983 JAM2 0.003914 CDK1 1.28E-08

RAB38 7.05E-05 MAGI2-AS3 0.000146 JCHAIN 0.018262 CDK5R1 2.40E-06

RACGAP1 1.14E-05 MALL 0.004505 JPH2 0.00031 CDKN2A 2.51E-06

RAD51 7.08E-06 MAP7D2 0.005465 KANK4 0.009794 CDKN2B 4.57E-06

RAD54L 1.69E-05 MCEMP1 0.027734 KCNA4 0.001755 CDKN3 4.77E-11

RBM24 0.031618 MCM10 1.18E-05 KCNAS 0.038335 CDNF 3.39E-10

RDH12 0.002924 MELK 1.15E-05 KCNG3 1.92E-05 CDO1 3.65E-05

RGS13 0.002625 MKIG7 0.000521 KCNJ1 0.001725 CDT1 3.98E-10

RGS20 0.002135 MMP12 0.000237 KCNJ5 0.000269 CDX1 1.33E-07

RGS4 0.003113 MMP9 0.002841 KCNK10 0.009887 CDYL2 4.93E-05

RHCG 0.000461 MND1 2.18E-06 KCNMB2-AS1 0.00013 CENPA 1.10E-08

RP1 0.033264 MPP4 0.010149 KCTD16 0.00027 CENPE 8.14E-10

RPTN 0.007077 MREG 5.17E-05 KHDRBS2 0.000158 CENPF 1.38E-11

RRM2 1.21E-05 MROH9 0.015325 KIAA0101 2.96E-07 CENPI 6.23E-07

RSPO3 0.012398 MYBL2 5.86E-07 KIAA1524 1.86E-05 CENPK 9.45E-07

RTKN2 1.39E-06 MYH11 0.011611 KIAA1549L 0.00035 CENPL 1.43E-12

S100A12 0.007177 MYOC 0.000662 KIF11 1.47E-05 CENPM 1.93E-09

S100A14 0.000116 NCAPG 2.34E-06 KIF14 0.000267 CENPN 9.57E-12

S100A2 1.14E-05 NDC80 0.000199 KIF15 2.82E-05 CENPP 9.73E-09

S100A7 2.66E-05 NECAB1 0.000451 KIF18A 0.000212 CENPU 2.06E-10

S100A7A 0.038329 NEFL 0.029843 KIF20A 0.000905 CENPW 9.17E-08

S100A8 1.69E-05 NEGR1 8.45E-05 KIF23 2.89E-07 CEP126 5.39E-06

S100A9 2.35E-05 NEIL3 0.002049 KIF2C 7.82E-06 CEP55 2.79E-09

SAMD9 3.20E-05 NETO2 1.23E-05 KIF4A 7.79E-05 CERK 1.11E-09

SBSPON 0.006624 NKAIN2 0.017644 KIFC1 2.41E-06 CERS3 0.028814
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SCARA5
SCEL
SCGB1A1
SCN2B
SCN7A
SDCBP2
SEMA3D
SERPINB13
SERPINB2
SERPINBS
SERPINB8
SFN
SGO1
SH2D1B
SHCBP1
SIGLEC17P
SKA1
SKA3
SLC13A5
SLC16A12
SLC39A2
SLC6A13
SLC7A11
SLC7A5
SLCOC2
SLITRK3
SLURP1
SMOC2
SORBS1
SOX5
SPAG6
SPARCL1
SPATA19
SPATS1
SPC24
SPC25
SPINK6
SPRR1A
SPRR1B
SPRR2C

0.020035
2.87E-06
0.004336
0.00146
0.013498
1.29E-05
0.005663
0.000709
8.78E-05
2.66E-06
2.82E-05
3.07E-05
0.000109
3.52E-05
0.000372
0.002101
0.001016
4.31E-05
0.007136
0.001688
0.000323
0.001155
0.020086
0.000346
0.009343
0.005057
0.003239
0.00303
0.002671
0.000815
0.036248
0.003982
0.00289
0.022652
0.000142
3.87E-06
0.012714
1.33E-06
7.82E-08
1.22E-07

NMRAL1P1
NMU
NOS1
NPAS3
NPL
NR2F2-AS1
NSUN7
NTRK2
NUF2
NUSAP1
OGN
OIP5
ORC1
ORC6
OSBPL6
ovoL1
OXTR
PBK
PCAT7
PCSK1
PCSK9
PDE4DIP
PDESA
PDLIM3
PDZRN4
PGBD5
PGM5
PGM5P4-AS1
PGR
PHLDA2
P16
PI3
PIF1
PITX2
PKMYT1
PKP1
PLA2G7
PLAC1
PLAU
PLAUR

3.24E-06
0.001692
0.002589
8.94E-05
6.77E-07
1.04E-05
0.001576
0.000491
8.17E-06
5.42E-06
0.01501
1.01E-06
0.007962
7.24E-06
0.00274
0.000214
0.008669
2.55E-05
0.005333
0.019654
0.018496
0.001344
0.000635
0.030005
0.000178
0.000496
0.000264
0.000534
0.004006
1.71E-05
3.17E-05
0.000369
3.17E-05
0.007236
2.10E-06
0.000312
0.000144
0.001267
0.000134
4.52E-05

KLF3-AS1
KLK7
KLK8
KLRG2
KNL1
KRT13
KRT16
KRT16P3
KRT222
KRT24
KRT34
KRT5
KRT6B
KRT6C
KRT75
KRT77
KRT78
KRT79
KRT80
KRTAP4-1
KRTDAP
LAD1
LAIR2
LCALL
LCE2B
LCE2C
LCE3A
LCE3D
LEMD1
LEPR
LGI1
LHX2
LINCO0491
LINCO0844
LINC01206
LINCO1354
LINCO1589
LINCO1615
LIPG
LMOD1

0.000605
0.001639
2.56E-05
0.000177
4.48E-06
0.030218
2.53E-09
7.55E-08
4.97E-05
0.001845
0.001202
0.000651
5.46E-10
8.21E-09
0.001042
0.001896
0.004078
0.004156
4.49E-06
3.98E-08
0.000252
6.47E-07
0.001552
1.53E-07
0.00054
0.000237
0.001668
5.18E-07
0.004973
0.000137
0.003252
7.98E-05
6.16E-06
0.001372
0.000281
0.000188
0.001417
8.01E-05
0.001164
0.000439

CFAP100
CFAP126
CFAP157
CFAP161
CFAP206
CFAP221
CFAP43
CFAP45
CFAP46
CFAP47
CFAP52
CFAP53
CFAP54
CFAPG1
CFAPG5
CFAPG9
CFAP70
CFH
CFHR4
CFTR
CH25H
CHAC2
CHEK1
CHGB
CHI3L1
CHIT1
CHL1
CHODL
CHRDL1
CHRM3
CHRNA3
CHRNA5S
CHST6
CHST9
CILP
CKAP2L
CKMT2
CKS2
CLCA3P
CLCN5S

7.43E-05
4.53E-05
7.12E-05
1.80E-05
5.85E-05
9.59E-06
8.36E-06
3.42E-05
2.00E-05
1.48E-05
1.57E-05
0.001516
0.002604
2.65E-05
1.55E-05
9.51E-06
2.40E-06
6.43E-08
6.44E-05
1.28E-08
0.000325
8.60E-11
4.35E-12
0.000276
8.72E-06
0.000217
2.33E-09
0.000368
2.63E-07
0.00533
0.000287
5.10E-08
9.48E-07
1.83E-13
0.000875
6.58E-07
4.63E-09
6.38E-11
0.024393
4.79E-07
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SPRR2D
SPRR2E
SPRR2G
SPRR3
SSPN
STOML3
SYNE1
SYNM
SYNPO2
TEKT3
TEX26
TGM5
THBS4
TICRR
TK1
TMEM108
TMEM79
TMPRSS11A
TMPRSS11B
TMPRSS11D
TMPRSS11E
TNN
TNNT1
TOP2A
TOX
TPM2
TPX2
TRIM7
TROAP
TSPAN2
TTK
TUBB4A
TXN
TYMS
TYMSOS
UBE2C
UCAL
UGT1A8
UHRF1
ULBP2

7.72E-07
3.46E-05
0.004491
1.97E-06
2.31E-05
0.035672
0.006409
0.003817
0.004505
0.01875
0.009385
0.001974
0.004293
1.03E-06
6.12E-06
0.001429
4.89E-06
0.011305
0.002856
0.00159
0.006053
0.030418
0.001357
0.000221
0.000332
0.007545
0.000162
6.47E-05
4.99E-06
0.012473
3.46E-05
0.001159
7.06E-05
6.82E-05
0.000482
1.97E-06
0.00047
0.012729
7.71E-05
2.38E-06

PLCH1
PLK1
PLN
POLE2
POLQ
PPP1R1A
PPP1R3C
PPP2R2C
PRAME
PRC1
PRDM13
PRDM16
PROK2
PROS1
PRSS2
PRSS3
PRUNE2
PTCHD1
PTGFR
PTHLH
PTTGL
PTTG2
PTTG3P
RACGAP1
RAD51
RAD51AP1
RADS4L
RCAN2
RERGL
RGS20
RHCG
RNASE2
RP1
RPTN
RRM2
RTKN2
RYR3
S100A12
S100A2
S100A7

0.000506
2.10E-06
0.006558
0.002486
0.000288
0.002763
0.000635
0.000153
0.002591
2.44E-06
0.003991
0.000111
0.042726
0.000345
0.00011
6.47E-05
0.000867
0.008995
0.001788
5.04E-05
1.87E-05
3.31E-05
4.41E-05
1.12E-05
1.75E-07
8.04E-05
1.66E-06
0.001956
0.001658
3.57E-05
0.002572
0.014748
0.038611
0.044733
5.09E-06
0.000123
0.017864
0.000897
0.009695
4.24E-06

L0C100129516
LOC100507311
LOC149351
LOC284244
LOC349160
LRCH2
LRRC2
LY6G6C
LYGK
LYPD3
MAB21L3
MADCAM1
MAGEA12
MAGEA2B
MAGEA4
MAGEA9
MALL
MAP7D2
MAPK4
MCEMP1
MCM10
MCM2
MELK
MELTF
MEOX2
MFAP4
MGC24103
MGP
MIR100HG
MKI67
MKRN3
MMP1
MMP12
MMP3
MMP9
MND1
MREG
MSRB3
MYBL2
MYC

0.00101
8.58E-07
0.000121
8.32E-05
0.000484
0.002185
7.96E-05
0.000333
2.98E-05
1.48E-06
0.000887
0.002245
0.000478
0.001402
0.025473
0.006382
4.53E-06
0.015711
0.000416
0.029573
5.23E-06
2.53E-09
1.27E-05
0.000125
0.003122
0.001336
4.31E-05
2.82E-05
0.002949
0.000315
0.00568
0.00041
1.00E-06
0.000949
0.00027
5.43E-08
4.28E-06
0.001476
1.68E-08
0.000203

CLDN10
CLDN22
CLDN3
CLEC12A
CLEC3B
CLEC4D
CLEC4E
CLEC5A
CLEC7A
CLICS
CLIC6
CLIP4
CLMN
CLSPN
CLuL1
CMAHP
CMTM3
CMYA5
CNGB3
CNN1
CNTD1
CNTN2
CNTN3
CNTN4
CNTNAP2
COBL
COCH
COL10A1
COL11A1
COL14A1
COL21A1
COL3A1
COL4A1
COL4A6
COL5A2
COLEC11
COMP
CORIN
CORO1C
CORO2B

0.000202
0.000883
9.59E-08
0.000181
4.04E-06
4.84E-05
6.83E-05
1.02E-05
4.13E-08
7.84E-06
2.69E-10
1.16E-06
4.82E-08
7.30E-06
2.88E-11
3.36E-10
1.09E-05
4.46E-07
1.39E-06
5.67E-06
6.36E-09
0.000836
4.17E-05
1.44E-05
1.85E-05
2.71E-07
2.64E-09
2.82E-06
1.65E-06
2.85E-07
1.52E-11
0.00046
8.87E-06
1.01E-08
5.85E-05
2.67E-08
0.003681
2.57E-05
8.65E-12
8.35E-08
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Squamous cell carcinoma of the lung

UNC45B
UPK1B
WDR72
WFDC5
XKR4
ZBED2
ZWINT

0.011862
0.013235
0.012591
0.006979
0.033382
0.000102
9.65E-07

S100A7A
S100A8
S100A9
SAPCD2
SBSPON
SCARAS

SCEL
SCGB1A1
SCGB3A1

SCN2B
SCN7A

SEC14L3

SEMA3E
SERPINB13
SERPINB2
SERPINB5
SFN
SFRP4
SGO1
SHCBP1
SKA1
SKA3

SLC13A5
SLC16A1

SLC16A12

SLC23A1
SLC2A5
SLC35F3

SLC38A11

SLC39A2
SLC6A13
SLC7A11
SLC7A5
SLCOC2

SLIT2
SLITRK3
SLITRK6

SMC4

SMOC2
SNX29P2

0.000316
0.000149
0.000142
5.72E-05
0.034219
0.017731
0.000367
1.77E-05
0.002541
0.000382
0.0004
0.000199
0.013926
0.004734
0.003253
0.000295
0.000151
0.01335
0.000111
0.00011
0.000143
1.53E-05
0.003411
1.97E-05
7.36E-05
0.013205
0.001562
0.00603
0.008467
0.005993
0.009324
0.000255
3.56E-05
0.008461
0.000476
0.037974
1.20E-05
5.86E-07
0.015103
0.000139

MYH11
MYLK
MYOC
MYOT
NAMPT
NAP1L3
NCAPG
NDC80
NDN
NDRG4
NEB
NECAB1
NEFL
NEGR1
NEIL3
NEK2
NETO2
NEURL3
NEXN
NKAIN2
NMRAL1P1
NMU
NPL
NR2F2-AS1
NRG2
NTNG1
NTRK2
NTS
NUF2
NUSAP1
O0AS2
OGN
OIP5
OLFM4
OMD
ORC1
ORC6
OSM
OSMR
ovoL1

0.00914
0.004576
1.10E-05
0.001805
1.11E-06
0.001561
3.26E-06
0.000856
4.15E-05
4.60E-06
0.000144
9.43E-06
0.021276
0.000925
0.000167
0.002454
2.96E-05
1.81E-06
0.008352
7.60E-05
3.72E-11
0.015847
1.42E-08
6.89E-06
3.46E-05
0.001473
7.81E-07
0.036098
7.26E-07
3.99E-07
5.77E-05
0.000184
1.10E-06
0.003924
0.007977
0.001795
3.98E-07
0.000676
1.12E-05
9.19E-05

COTL1
COX7A1
CPAG
CPAMDS8
CPEB1
CPED1
CPNE7
CPXM1
CPz
CRB1
CRCT1
CREG1
CRIP1
CRISP2
CRLF1
CRY2
CRYM
CSAG1
CSAG3
CSF2
CSH1
CSTA
CT45A5
CTHRC1
CTLA4
CTSB
CTSL
CTsV
CUL3
CXCL12
CXCL13
CXCL3
CXCL5
CXCL9
CXCR2P1
CXXC4
CYBB
CYBRD1
CYP26A1
CYP27B1

5.33E-08
1.85E-05
2.47E-06
1.03E-12
3.64E-06
5.01E-06
8.14E-09
4.26E-05
0.002577
0.000331
0.009026
3.89E-11
6.69E-07
2.30E-05
1.93E-05
1.51E-12
5.62E-08
1.45E-05
0.00109
3.83E-12
5.86E-08
0.000715
5.93E-05
2.89E-07
1.85E-06
1.20E-07
1.59E-06
0.00011
3.62E-09
0.000141
8.70E-06
0.001912
5.60E-08
0.034998
0.000221
1.04E-08
5.76E-06
6.74E-06
0.004464
8.64E-11
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Squamous cell carcinoma of the lung

SORBS1
SOST
SOX5

SPC24
SPC25
SPINK1
SPINK6

SPRR1A

SPRR1B

SPRR2C

SPRR2D

SPRR2E

SPRR2G

SPRR3
SSTR1
STAR
STRIP2
SULT1B1
SYNE1
SYNPO2
TACC3
TCL1A
TEX26
TGM5
TICRR
TK1
TLR8
TM4SF19
TMEM163
TMPRSS11A
TMPRSS11B
TMPRSS11D
TMPRSS11E
TNFRSF9
TNIP3
TNNT1
TOP2A
TPM2
TPX2
TRIP13

0.001974
0.000179
0.000324
0.00019
4.24E-06
0.013995
0.019254
1.59E-05
5.86E-07
6.63E-07
8.39E-07
4.00E-05
9.08E-06
0.000103
0.006313
0.006442
0.00014
0.000112
0.000115
0.000631
1.45E-05
0.003983
0.01362
0.00579
4.55E-07
1.26E-06
0.002286
0.001531
0.00019
0.014415
0.021732
0.004191
8.54E-05
0.000471
0.000484
1.71E-06
0.000139
0.010905
1.82E-05
0.001259

P2RY1
PBK
PCAT7
PCDH10
PCDH8
PCOLCE2
PCSK1
PCSK2
PCSK9
PDESA
PDLIM3
PDZRN3
PDZRN4
PEBP4
PER3
PGBD5
PGLYRP4
PGM5
PGR
PI16
PI3
PIGX
PITX2
PKMYT1
PKP1
PLA2G7
PLAC1
PLAU
PLK1
PLN
PLP1
PMP2
PNMAL1
POLE2
POLQ
POU4F1
PPARGC1A
PPP1R3C
PPP2R2C
PRAME

4.03E-05
2.20E-05
1.88E-05
0.001001
0.006111
0.017051
0.001092
0.003119
8.47E-06
0.000895
0.016278
9.25E-05
1.24E-05
0.003096
5.06E-05
0.002868
0.00157
3.22E-05
1.68E-06
5.08E-06
0.001267
1.42E-08
2.45E-06
8.48E-08
1.71E-07
0.000291
7.29E-05
2.65E-07
5.18E-07
0.000352
0.006607
6.74E-05
0.001483
0.000455
3.06E-07
0.000554
1.36E-05
0.000889
1.40E-07
1.70E-09

CYP2A13
CYP2A6
CYP2A7
CYP2B6

CYP2B7P
CYP2F1
CYP2J2
CYP4B1

CYP4F11
CYP4X1

CYYR1
DACH1
DACH2
DACT2
DACT3
DAW1
DCDC5
DDAH1
DDC
DDIAS
DDIT4L
DEFB103B

DEFB126
DEFB4A
DEPDC1

DEPDC1B
DEPTOR

DES
DEUP1
DGAT2
DHFR
DHRS2
DHRS9
DHX29
DIAPH3
DIO3
DIO30S
DIRAS2
DIXDC1
DLG2

6.38E-10
2.88E-06
3.25E-06
1.48E-08
2.78E-06
2.75E-12
1.35E-12
1.02E-10
0.002109
1.00E-06
1.58E-05
0.000781
0.010384
0.000304
6.67E-05
5.67E-06
0.000588
4.70E-08
0.00026
1.09E-12
9.67E-05
1.34E-05
8.29E-06
0.000101
4.33E-07
7.79E-09
2.08E-07
1.05E-06
0.00118
2.13E-08
1.47E-09
4.68E-06
4.13E-07
5.29E-07
2.01E-11
0.000764
1.20E-06
7.61E-05
2.26E-09
1.81E-11
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Squamous cell carcinoma of the lung

TROAP
TRPAL
TTK
TUBA1C
TUBB3
TUBB4A
TYMS
TYMSOS
UBE2C
UCA1
UHRF1
ULBP2
USH1G
uTts2
VGLL3
VIT
VSNL1
WDR72
WFDC5
ZBED2
ZBTB32
ZFPM2
ZIC5
ZNF295-AS1
ZNF695
ZWINT

1.01E-06
0.001775
2.00E-05
5.86E-07
4.32E-05
0.001546
2.82E-05
0.00031
1.26E-06
0.02969
1.53E-05
7.03E-06
0.000556
0.0166
0.006588
0.017199
0.001229
0.000109
0.002004
1.73E-05
0.00683
0.00596
0.0023
0.017348
0.001554
5.86E-07

PRB1
PRC1
PRDM13
PRDM16
PRSS2
PRSS27
PRSS3
PRSS35
PRUNE2
PTCHD1
PTGFR
PTGIS
PTTG1
PTTG2
PTTG3P
QRFPR
RACGAP1
RAD51
RAD51AP1
RAD54L
RBMS3
RCAN2
REG1A
RERG
RERGL
RFC4
RFLNA
RGS20
RHCG
RMI2
RNASE2
ROR1
RORC
RPTN
RRM2
RSPO3
RTKN2
RUNX1T1
S100A12
S100A2

0.029292
1.44E-06
0.000287
9.34E-06
0.001141
0.003957
0.0002
0.001257
0.013027
0.027268
0.000759
0.0022
1.60E-05
7.41E-05
6.09E-05
0.000526
4.72E-06
1.56E-08
1.50E-05
9.75E-09
2.72E-06
6.14E-05
1.69E-05
1.34E-05
0.000296
2.53E-09
0.001872
0.000412
1.63E-06
4.62E-06
0.003159
0.000388
0.0002
0.006113
2.91E-05
0.003972
0.000473
0.002193
0.000167
0.017271

DLGAP5
DLL3
DLX1
DLX4
DLX5
DMBT1
DMD
DMGDH
DMRT3
DMRTAL
DMRTC1
DNA2
DNAH12
DNAH17
DNAH2
DNAH3
DNAH5
DNAH6
DNAH7
DNAH9
DNAI1
DNAI2
DNALIL
DNER
DOCK2
DOCK3
DPP10-AS1
DPT
DPY19L2
DPY19L2P2
DPY19L2P4
DQX1
DRC1
DRC3
DRC7
DSC1
DSC2
DSC3
DSCC1
DSG3

3.06E-09
2.23E-08
7.98E-05
2.99E-06
6.44E-07
0.000783
3.37E-10
2.69E-07
7.66E-10
7.84E-07
1.65E-12
6.92E-07
4.46E-06
8.06E-08
6.78E-05
0.000595
0.00024
6.12E-06
4.15E-07
4.47E-06
2.84E-05
4.60E-05
1.15E-05
4.82E-05
3.21E-05
0.000391
2.63E-05
3.87E-05
4.06E-06
2.45E-05
1.39E-06
0.000443
6.79E-06
9.24E-06
0.000156
4.23E-05
9.66E-11
0.003845
5.04E-07
1.87E-07
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Squamous cell carcinoma of the lung

S100A7
S100A7A
S100A8
S100A9
SAMD9
SBSPON
SCARA5
SCD
SCEL
SCGB1AL
SCGB3A1
SCGN
SCN2B
SCN3A
SCN7A
SCN9A
SCRG1
SENP5
SERPINB13
SERPINB2
SERPINB5
SFN
SFRP4
SFTA3
SGK1
SH2D1B
SH2D5
SHCBP1
SHOX2
SKA1L
SKA3
SLC12A8
SLC16A12
SLC22A16
SLC26A4
SLC30A3
SLC35F1
SLC35F3
SLC39A2
SLC44A5

1.88E-07
0.00032
9.18E-07
9.01E-06
9.49E-05
0.004955
1.41E-05
2.93E-05
0.004031
0.000248
0.000171
0.000282
6.68E-07
0.000685
6.14E-06
0.000514
0.038597
1.06E-09
0.003448
0.022358
5.85E-05
1.68E-05
0.00628
0.000698
3.06E-06
0.015045
0.000301
2.25E-05
5.23E-05
0.000222
6.82E-05
0.000144
4.55E-06
0.016169
0.022744
3.33E-05
0.004193
0.000482
2.85E-06
0.000307

DSP
DTL
DUSP12
DUSP26
DUSP5P1
DUXAP10
DUXAP8
DYDC1
DYDC2
DYNC1I1
DYNC2H1
DYNLRB2
Dyx1C1
DZIP3
E2F1
E2F2
EBF1
ECE2
ECEL1
ECT2
ECT2L
EDN2
EDNRB
EEF1A2
EEF1D
EFCAB1
EFCABG
EFCC1
EFEMP1
EFHB
EFHC1
EFHC2
EFHD1
EGFEM1P
EGLN3
EGR4
EHF
EIF5A2
ELF5
ELN

0.000428
1.05E-12
5.46E-07
4.16E-08
2.49E-06
8.85E-06
1.16E-09
3.44E-05
0.000221
0.000142
1.11E-05
2.57E-06
9.47E-05
0.000368
2.13E-13
5.20E-09
0.000531
2.01E-11
8.35E-06
2.78E-11
0.000142
1.22E-05
5.63E-06
1.76E-05
2.79E-08
7.98E-06
1.04E-05
7.39E-07
4.11E-08
2.38E-06
1.15E-05
3.34E-05
2.09E-11
0.000839
2.96E-06
0.000101
7.12E-08
3.30E-09
3.65E-05
5.97E-07
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Squamous cell carcinoma of the lung

SLC6A10P
SLC7A11
SLC7A5
SLIT2
SLITRK3
SLITRK6
SLPI
SMC4
SMOC2
SOD2
SORBS1
SOST
SOX10
SOX5
SPARCL1
SPC24
SPC25
SPERT
SPINK1
SPOCD1
SPP1
SPRR1A
SPRR1B
SPRR2C
SPRR2D
SPRR2E
SPRR2G
SPRR3
SRPX
SRXN1
SSTR1
STAR
STC2
STMN2
SULT1B1
SVEP1
SYNE1
SYNPO2
SYT14
TCEAL2

2.76E-07
2.84E-06
5.29E-07
0.000843
0.024678
1.70E-06
0.003319
5.43E-09
0.006776
9.42E-07
0.000421
6.13E-07
0.000505
0.000977
0.000284
0.000381
5.18E-07
0.000103
0.012967
0.001202
0.000612
5.18E-07
1.88E-07
1.53E-09
1.08E-08
8.35E-06
5.69E-09
3.04E-06
0.008755
1.11E-06
0.000284
0.001725
0.000381
0.00482
0.000193
0.000241
0.00288
0.000711
0.000223
0.002022

EMCN
EME1
EN1
ENKUR
ENPP3
ENPP4
EPHA3
EPHA5-AS1
ERBB4
ERC2
ERCC6L
ERICH3
ERICH5
ERICH6
ERO1A
ERVMER34-1
ESCO2
ESPL1
ESRRG
ETV1
EX01
EYAL
EYA4
EZH2
F3
FABP5
FADS1
FADS2
FAM107A
FAM111B
FAM120A
FAM126A
FAM149A
FAM150A
FAM150B
FAM162B
FAM174B
FAM183BP
FAM189A2
FAM19A2

2.22E-05
8.28E-09
9.78E-07
5.45E-05
3.17E-09
8.65E-08
4.96E-05
0.000114
4.64E-10
1.06E-07
1.60E-06
1.76E-06
4.09E-05
3.11E-05
1.36E-13
7.56E-08
1.91E-09
5.44E-11
3.97E-07
1.35E-05
1.07E-10
2.10E-13
6.36E-09
9.16E-12
1.88E-09
1.19E-09
9.16E-09
1.58E-05
3.67E-13
1.01E-06
4.81E-06
1.29E-08
1.29E-08
4.09E-05
0.001933
1.54E-05
1.81E-12
1.53E-05
3.40E-10
4.04E-05
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Squamous cell carcinoma of the lung

TCL1A
TDH
TDO2
TFRC
TGM5
TICRR
TIMELESS
TIMP3
TK1
TMEFF2
TMEM100
TMEM163
TMEM47
TMEM79
TMPRSS11A
TMPRSS11B
TMPRSS11D
TMPRSS11E
TMPRSS11F
TNFRSF9
TNIP3
TNNT1
TONSL
TOP2A
TPM2
TPTE2P6
TPX2
TRIM59
TRIP13
TROAP
TRPC1
TTK
TUBA1C
TUBB3
TYMS
TYMSOS
UBE2C
UBE2T
UCA1
UCHL1

0.014568
0.001381
0.000343
1.41E-09
0.000649
2.56E-09
1.28E-08
5.08E-06
2.56E-09
0.005846
0.002806
0.000127
0.000234
1.32E-06
8.36E-05
0.00492
0.000737
1.91E-06
0.000222
0.000123
4.63E-06
3.33E-06
3.94E-06
0.000122
0.00288
0.000368
1.11E-06
1.88E-05
0.002095
1.42E-08
3.89E-07
9.24E-07
7.55E-08
2.46E-05
4.39E-05
0.001872
5.80E-07
6.53E-07
0.002535
0.006479

FAM20C
FAM216B
FAM221A
FAM225A
FAM228A
FAM229B

FAM3B
FAM3D

FAM46C

FAM47E

FAM49A

FAMG4A

FAM65B

FAM72D

FAM81B

FAM83A

FAM83B

FAM83C

FAM89A

FAM92B

FANCA
FANCB
FANCI
FANK1
FAP
FASN
FAXDC2
FBLN1
FBN2

FBXL13

FBX015

FBX036

FBXW10

FCGBP

FCGR1B

FCGR2A

FCGR3A

FCGR3B

FCRLB
FEN1

4.81E-05
0.000168
1.68E-10
3.52E-06
3.92E-07
1.24E-05
1.94E-07
1.47E-11
8.14E-06
1.69E-06
2.80E-07
5.77E-07
0.000636
4.40E-11
8.73E-06
7.30E-06
1.46E-09
0.000687
7.88E-08
5.81E-06
5.80E-13
1.07E-07
3.50E-12
0.000125
0.003368
3.58E-08
2.99E-13
0.000129
0.001152
9.87E-06
6.16E-06
1.79E-05
3.23E-05
0.007188
9.48E-05
2.32E-06
0.000219
5.72E-06
6.00E-07
2.19E-10
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Squamous cell carcinoma of the lung

UGT1A6
UGT1A8
UHRF1
ULBP2
UMPS
VGLL3
vIT
VNN1
WDR72
WFDC5
WISP2
WWTR1
XcL1
XCL2
XIST
XKR4
ZBED2
ZBTB16
ZBTB32
ZFP64
ZFPM2
zic2
zics
ZNF4T1
ZWINT

0.004548
0.001918
7.13E-07
6.26E-07
4.75E-05
0.000621
0.002893
0.007531
4.89E-08
2.47E-05
0.000959
4.89E-08
0.001118
0.000857
0.011418
0.004326
4.39E-05
0.001635
0.004746
3.71E-08
0.000718
0.000614
1.71E-07
1.47E-05
1.50E-07

FENDRR
FER1L5
FGD6
FGF14
FGF7
FGF9
FGFR2
FGR
FHAD1
FHL1
FILIPL
FKBP4
FLAD1
FLJ30901
FLRT3
FLVCR2
FMN2
FMO1
FMO02
FMO3
FMO5
FNDC3B
FOLR1
FOSL1
FOXA1
FOXA2
FOXA3
FOXJ1
FOXL2
FOXM1
FOXN4
FOXP1
FOXRED2
FPR1
FPR2
FPR3
FREM1
FRMD1
FRMD6
FRZB

0.000205
8.62E-05
3.13E-12
3.79E-06
3.03E-08
1.17E-08
2.87E-09
3.17E-06
1.67E-05
7.00E-07
5.33E-08
2.09E-07
2.16E-09
1.84E-07
5.50E-07
1.55E-06
4.56E-05
0.00014
1.24E-10
1.09E-06
1.14E-11
3.62E-09
1.18E-07
9.76E-05
2.06E-12
1.50E-05
1.60E-05
1.26E-05
5.44E-11
7.81E-12

0.002793
6.89E-11
7.61E-10

0.000332
3.69E-05
1.53E-05
2.58E-06
8.01E-05
4.54E-05

0.003233
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Squamous cell carcinoma of the lung

FSCN1
FXYD1
FzD4
G6PD
GABPB1
GABRE
GABRP
GABRR1
GAL
GALNT14
GALNT16
GAS2
GAS2L2
GAS2L3
GAS5
GAST
GATAS
GDF10
GGT8P
GINS1
GINS2
GINS3
GINS4
GIPC2
GJA1
GJB1
GJB2
GJB6
GJC3
GLDC
GLIPR1L2
GLYATL1
GMDS-AS1
GMPR
GMPS
GNA14
GNB1
GNB4
GNG4
GNGT1

8.64E-10
1.78E-13
1.52E-07
8.75E-09
3.79E-11
7.12E-07
1.28E-06
2.87E-06
3.02E-11
1.48E-08
2.02E-09
3.26E-09
5.00E-06
1.72E-05
7.57E-07
4.32E-07
0.00039
1.11E-11
6.65E-07
4.98E-08
1.01E-11
5.74E-06
1.35E-12
2.71E-06
6.60E-05
8.81E-12
0.000209
5.29E-08
0.00081
0.001056
3.49E-05
0.014662
7.87E-09
5.44E-08
3.37E-11
1.41E-05
2.93E-10
9.49E-09
5.52E-05
9.75E-10
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Squamous cell carcinoma of the lung

GNMT
GPAT4
GPIHBP1
GPMGA
GPNMB
GPR158
GPR162
GPR19
GPR84
GPRASP1
GPRC5B
GPRIN1
GREM1
GREM2
GRHL3
GRIA2
GRID2
GRIN3A
GRIN3B
GRM5
GRM7
GRM8
GRP
GSDMC
GSG2
GSTAL
GSTA2
GSTA3
GSTAS
GSTM3
GSTM5
GTSE1
GTSF1
GZMB
HAB1
HAND2-AS1
HCK
HELB
HEPACAM2
HEY2

3.87E-06
2.17E-05
2.58E-08
1.51E-12
6.23E-08
8.16E-06
0.0001
3.26E-09
1.54E-07
2.88E-11
8.12E-09
1.52E-05
1.09E-06
7.59E-11
0.0001
0.002291
0.000422
0.000229
3.99E-05
0.005329
0.000159
4.13E-05
4.32E-06
0.002009
2.11E-10
3.88E-08
6.12E-08
3.63E-07
1.16E-07
0.00166
3.34E-08
3.01E-10
0.000331
0.000404
1.34E-05
2.02E-05
2.07E-10
2.18E-07
7.05E-06
1.39E-10
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Squamous cell carcinoma of the lung

HHLA2
HIF3A
HIST1H1B
HISTAH2AL
HIST1H3B
HIST1H3D
HIST1H3H
HIST1H4A
HJURP
HK3
HKDC1
HLF
HMGCLL1
HMGCS1
HMMR
HMOX1
HOXA10
HOXA11-AS
HOXA13
HOXA9
HOXB13
HOXB9
HOXC13
HOXC8
HOXC9
HOXD10
HOXD11
HPCA
HRASLS2
HRCT1
HRG
HS3ST3A1
HSD17B13
HSD3B7
HSPB2
HSPB7
HTR2C
HTRA4
IBSP
ICALL

0.000428
3.42E-05
0.002178
5.10E-05
6.55E-07
3.43E-07
1.76E-07
1.93E-05
3.55E-06
2.26E-07
4.91E-05
5.27E-12
3.63E-06
3.25E-09
1.18E-07
1.02E-07
1.11E-11
3.94E-10
5.51E-08
2.51E-09
0.008324
3.98E-06
4.51E-09
1.14E-08
9.05E-10
1.18E-08
1.25E-08
2.87E-06
1.26E-05
0.000187
2.20E-05
5.38E-06
5.33E-07
3.64E-07
0.000237
4.30E-08
2.21E-05
6.21E-09
8.24E-09
1.51E-05
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Squamous cell carcinoma of the lung

IDO1
IFI30
IFNG
IFT57
IFT88
IGDCC4
IGF2BP3
IGFBP3
IGFL2
IGHG1
IGSF10
IGSF22
IGSF3
IGSF6
IL10
IL17RD
IL1A
IL1B
ILIRAP
ILIRN
IL23A
IL24
IL2RA
IL33
IL36G
IL36RN
IL411
IL6
INMT
INSL5
IPO5P1
IQCD
IQCH
IQCK
IQUB
IRF8
IRX5
ISL1
ISL2
ITGA7

0.011587
1.95E-07
0.008705
8.87E-06
1.07E-06
0.004389
2.83E-11
8.55E-08
5.18E-06
0.005765
1.43E-08
4.31E-07
2.00E-05
0.0002
5.33E-08
1.82E-08
3.37E-08
2.48E-07
1.44E-10
3.36E-06
3.29E-08
9.64E-07
8.47E-10
6.65E-11
1.51E-07
2.70E-08
7.72E-07
2.16E-08
4.74E-06
0.004558
9.64E-12
2.24E-05
0.001029
4.94E-07
2.72E-05
0.000665
1.83E-12
2.56E-12
3.42E-11
3.55E-05
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Squamous cell carcinoma of the lung

ITGA8
ITGB2
ITGBL1
ITIHS
ITLN1
ITM2A
IVL
IYD
JAM2
JAM3
JPH2
KBTBD12
KCNA4
KCNAS
KCNB1
KCNC1
KCNE1
KCNH6
KCNJ1
KCNJ10
KCNJ16
KCNK10
KCNK3
KCNMA1L
KCNMB2
KCNMB2-AS1
KCNN3
KCNRG
KCTD14
KCTD16
KHDRBS2
KIAA0101
KIAA1211L
KIAA1324
KIAA1456
KIAA1524
KIAA1549L
KIAA2022
KIF11
KIF14

1.10E-07
4.17E-05
0.00186
7.53E-06
0.006835
5.08E-06
1.87E-06
5.54E-08
1.21E-05
0.001238
2.20E-06
1.94E-06
1.05E-05
0.000209
1.71E-12
4.40E-06
0.000112
7.03E-07
5.70E-07
2.36E-05
2.17E-05
2.57E-05
6.78E-05
0.002529
0.000175
0.000412
1.91E-06
5.18E-05
1.10E-05
3.20E-07
4.26E-09
6.44E-11
4.91E-06
1.31E-12
1.82E-06
3.48E-08
1.52E-08
2.33E-14
1.87E-09
7.88E-11



24

Squamous cell carcinoma of the lung

KIF15
KIF18A
KIF19
KIF20A
KIF20B
KIF23
KIF26B
KIF2C
KIF3C
KIF4A
KIF6
KIF9
KIFC1
KLC3
KLF15
KLF3-AS1
KLHDC1
KLHDC8A
KLHDC9
KLHL32
KLHL41
KLK11
KLK7
KLK8
KNDC1
KNL1
KNTC1
KPNA2
KRT16
KRT16P3
KRT17
KRT222
KRT24
KRT27
KRT34
KRT4
KRT6B
KRT6C
KRT75
KRT79

3.75E-08
9.02E-08
2.49E-05
6.93E-06
0.000213
5.42E-11
1.46E-07
3.01E-09
3.40E-06
3.69E-09
7.43E-05
1.35E-05
4.59E-09
1.29E-06
3.38E-11
2.18E-09
7.06E-10
9.61E-07
2.20E-06
9.84E-05
4.45E-07
1.02E-05
0.004085
2.29E-05
0.000281
1.16E-09
8.44E-12
5.44E-11
1.07E-10
1.04E-08
3.80E-05
1.10E-10
0.013974
0.000148
5.55E-05
0.000359
4.00E-12
3.68E-10
1.88E-05
3.40E-06
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Squamous cell carcinoma of the lung

KRT80
KRTAP19-1
KRTAP4-1
KRTDAP
KYNU
LAD1
LAIR1
LAPTM4B
LAPTM5
LARPG
LCAS
LCA5L
LCALL
LCE3A
LCE3D
LDB3
LDHA
LDLRAD1
LEPR
LGI1
LGR6
LHFP
LHX2
LIFR
LIFR-AS1
LILRA2
LILRA3
LILRA4
LILRAS
LILRB1
LILRB2
LILRB3
LILRP2
LIMCH1
LINC00116
LINCO0261
LINCO0326
LINCO0470
LINCO0479
LINCO0491

3.27E-05
0.002234
5.89E-11
0.000863
4.41E-09
3.33E-07
4.93E-06
2.02E-08
2.62E-07
3.65E-10
6.49E-06
2.30E-05
4.54E-09
0.000207
0.000285
7.91E-10
1.68E-06
1.60E-06
3.15E-08
0.000154
2.00E-13
7.61E-05
1.14E-11
2.76E-08
2.89E-11
4.09E-08
7.39E-07
5.96E-08
6.56E-06
1.78E-06
8.05E-06
3.52E-09
4.73E-09
7.96E-13
0.000131
1.33E-05
0.000508
0.01955
1.52E-06
6.53E-06
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Squamous cell carcinoma of the lung

LINCO0589
LINCO0675
LINCO0689
LINCO0839
LINCOO844
LINCOO886
LINCO0942
LINCO0968
LINCO0982
LINC01094
LINC01140
LINCO1206
LINCO1296
LINCO1315
LINCO1354
LINCO1615
LIPG
LMNB1
LMO3
LMOD1
LMOD3
LOC100287221
LOC100287357
LOC100288798
LOC100506990
LOC100507311
LOC100507387
LOC100507537
L0C101927746
L0C101928045
L0C101928303
LOC101928907
LOC105379239
LOC149351
LOC284244
LOC284344
LOC349160
LOC400710
LOC401052
LOC440173
LOC642484

0.000402
4.95E-05
0.013066
1.47E-06
0.000164
1.80E-08
9.93E-06
0.0001
4.21E-10
8.78E-10
1.53E-07
0.001785
5.93E-07
1.75E-14
3.22E-07
2.08E-07
1.16E-08
1.26E-06
4.50E-07
2.80E-07
0.000555
2.37E-08
3.91E-06
2.76E-05
3.70E-09
8.19E-15
3.40E-06
0.000404
6.73E-05
4.46E-05
1.69E-08
4.71E-05
1.92E-05
2.41E-07
1.19E-09
0.000275
3.07E-06
4.64E-06
9.14E-05
1.04E-05
9.21E-06
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Squamous cell carcinoma of the lung

LOC728175
LOC729603
LOC729970
LONRF2
LOR
LOXL2
LPCAT1
LPO
LRCH2
LRIG1L
LRP2BP
LRP8
LRRC15
LRRC18
LRRC2
LRRC25
LRRC31
LRRC34
LRRC36
LRRC43
LRRC46
LRRC49
LRRCA4C
LRRC6
LRRC71
LRRC73
LRRC74B
LRRIQ1L
LRRIQ3
LRTOMT
LSAMP
LTF
LTK
LUM
LURAPL
LY6H
LYBK
LYPD3
LZTFL1
MAATS1

7.32E-06
1.75E-06
6.80E-07
3.20E-08
0.000487
2.05E-06
5.53E-10
0.03489
0.001297
2.27E-10
7.54E-06
1.85E-07
1.38E-06
5.33E-07
3.56E-08
1.57E-05
1.99E-06
4.31E-05
2.61E-05
0.000132
8.74E-06
7.33E-07
3.14E-09
7.46E-05
4.76E-06
6.83E-06
8.52E-05
0.000146
0.002349
5.62E-06
0.000993
0.033763
6.02E-08
0.001165
1.02E-12
1.76E-05
1.89E-08
9.52E-06
1.01E-05
1.75E-05
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Squamous cell carcinoma of the lung

MAB21L3
MACROD2
MAD2L1
MAGEA12
MAGEA2B
MAGEA4
MAGEA9
MAGEB2
MAGEC1
MAGED4B
MAGI2-AS3
MAGIX
MAK
MALL
MAMDC2
MAN1C1
MAOB
MAP3K19
MAPK12
MAPK4
MAPK6
MARCH1
MARCO
MASTL
MB
MCEMP1
MCM10
MCM2
MCM4
MDGA1
ME1
ME3
MEIS3P1
MELK
MELTF
MEOX2
MEST
METTL7A
MEX3B
MFAP4

6.40E-05
6.65E-11
2.11E-10
2.19E-05
1.40E-05
9.09E-05
0.008956
0.000501
8.38E-05
5.23E-07
1.34E-08
9.07E-08
0.000466
6.53E-05
9.97E-06
4.64E-12
1.16E-07
2.88E-05
3.62E-06
1.25E-07
1.26E-05
1.04E-05
0.000387
4.02E-09
1.13E-09
1.28E-05
5.45E-11
2.42E-12
1.10E-09
1.04E-07
4.26E-06
7.96E-13
6.75E-14
4.78E-11
6.55E-10
9.56E-07
1.25E-07
7.20E-13
0.000388
1.60E-06
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Squamous cell carcinoma of the lung

MFSD4A
MGAT3
MGP
MIA
MICU3
MIR503HG
MIR99AHG
MITF
MKIG7
MKL2
MKRN3
MLK4
MLLT11
MLPH
MMP1
MMP10
MMP11
MMP12
MMP13
MMP3
MMP9
MMS22L
MND1
MNS1
MORN1
MORN5
MPDZ
MPL
MPP3
MPPED1
MPV17L
MREG
MRGPRF
MROH7
MROH8
MROH9
MRVI1
MS4A4A
MS4A8
MSC

9.96E-14
6.33E-07
1.48E-06
3.04E-05
5.28E-08
1.47E-08
6.64E-11
6.95E-09
1.92E-07
1.40E-11
0.005596
6.71E-07
1.09E-07
1.28E-05
7.04E-11
0.025007
1.27E-10
3.59E-11
0.015283
1.09E-10
1.01E-07
3.59E-05
1.68E-09
0.000578
6.67E-07
8.31E-07
5.67E-07
6.40E-10
2.79E-11
0.000249
8.78E-05
5.66E-10
6.72E-05
9.82E-10
7.35E-09
0.000923
0.001109
0.000245
2.61E-08
2.10E-11
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Squamous cell carcinoma of the lung

MSLN
MSMB
MSR1
MSRB3
MT1E
MT1iM
MT3
MTFR2
MTHFD1L
MTHFD2
MTHFD2P1
MTURN
MUC15
MuC16
MUC5AC
Muc7
MYBL2
MYC
MYCBPAP
MYH11
MYLK
MYLK2
MYO10
MYO15A
MYO5C
MYO7A
MYOC
MYOM1
MYOM2
MYOT
MYOz2
MYOZ3
MYRIP
NABP1
NAMPT
NAP1L3
NAT8L
NAV2
NBEA
NCAPG

2.66E-07
1.90E-06
1.24E-05
0.000607
1.30E-07
6.40E-08
2.45E-06
4.46E-10
2.32E-09
1.13E-08
5.83E-05
2.05E-07
2.64E-06
5.73E-09
3.62E-07
0.028852
2.12E-13
4.71E-08
2.61E-05
1.14E-05
0.000167
8.63E-09
2.20E-05
4.66E-07
2.39E-12
3.65E-07
1.36E-09
1.21E-07
4.70E-08
1.47E-13
2.25E-06
4.19E-06
1.61E-10
4.47E-11
1.45E-12
0.0004
6.88E-06
3.64E-06
5.24E-09
1.24E-10
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Squamous cell carcinoma of the lung

NCAPH
NCKAP1L
NCR1
NDC80
NDN
NDNF
NDRG1
NDRG4
NECAB1
NEFL
NEFM
NEGR1
NEIL3
NEK10
NEK2
NEMP1
NETO2
NEURL3
NFIA
NFIB
NHLRC4
NIPAL
NKAIN1
NKX2-1
NKX3-1
NLN
NLRC4
NLRP7
NMES
NME9
NMRAL1P1
NMUR1
NOSTRIN
NOX4
NPAS3
NPC1
NPHP1
NPL
NPPC
NPR3

3.52E-09
3.36E-06
9.23E-05
7.97E-09
3.73E-06
2.83E-09
7.05E-09
3.49E-07
5.70E-08
3.04E-08
0.000547
0.000147
1.84E-08
0.0001
3.44E-07
4.53E-08
1.32E-08
5.34E-12
5.06E-12
8.08E-11
1.15E-05
6.66E-07
0.00014
1.75E-11
0.000151
9.26E-11
2.58E-05
0.000336
9.38E-07
1.66E-06
1.64E-09
1.28E-05
1.01E-05
8.71E-05
8.46E-05
8.30E-11
3.37E-05
1.46E-11
0.000465
0.000937
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Squamous cell carcinoma of the lung

NR2E3
NR2F1
NR2F2
NR2F2-AS1
NR3C2
NRAP
NRG2
NRIP3
NRXN1
NRXN3
NSUN7
NTF3
NTN1
NTRK2
NTRK3
NUCB2
NUDT10
NUDT11
NUDTOP1
NUF2
NUSAP1
NXPE2
NXPH3
OBFC1
ODAM
OGN
OIP5
OMD
ONECUT2
OR2B6
ORC1
ORC6
ORM1
OSBPL6
0SCP1
OSM
OSMR
0oTuUB2
0v0oS2
OXTR

7.42E-06
2.25E-08
1.61E-14
3.46E-13
2.02E-16
4.15E-08
3.83E-15
5.45E-08
0.000507
2.90E-09
1.64E-06
1.46E-06
4.89E-13
5.69E-06
5.97E-08
3.17E-09
1.87E-05
0.00069
1.08E-08
2.23E-11
2.01E-11
0.033038
4.42E-08
1.65E-14
0.014332
2.80E-07
1.28E-10
0.005553
0.000592
1.53E-06
2.58E-08
2.11E-10
5.34E-12
0.001496
1.64E-06
8.35E-08
1.79E-07
1.94E-05
3.99E-09
0.000344
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Squamous cell carcinoma of the lung

P2RX5
PACRG
PAQR5
PARPBP
PARVB
PAX9
PBK
PCAT7
PCDH10
PCDH20
PCDH9
PCDHA11
PCSK1
PCSK2
PCSK9
PDE11A
PDE1A
PDE2A
PDE5A
PDEGB
PDESB
PDK1
PDK4
PDZD2
PDZRN3
PDZRN4
PEBP4
PENK
PER3
PFAV1L
PFKFB4
PGA3
PGAM2
PGAMS
PGBD5
PGD
PGF
PGLYRP4
PGM5
PGM5P4-AS1

1.38E-06
4.55E-06
0.000332
1.77E-10
1.15E-07
1.05E-08
6.84E-08
1.28E-07
0.000154
4.80E-10
8.73E-07
6.89E-08
2.29E-06
4.26E-07
8.82E-10
0.000132
6.20E-09
2.46E-07
2.72E-08
1.12E-07
5.84E-05
1.30E-05
8.02E-09
4.61E-10
4.52E-05
6.78E-05
3.34E-05
0.003304
3.86E-07
0.00837
5.06E-12
1.65E-06
4.15E-06
2.25E-09
1.24E-06
5.70E-06
1.45E-09
1.12E-06
1.93E-10
2.69E-09
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Squamous cell carcinoma of the lung

PGR
PHYHD1
PHYHIP
PI16
PI3
PID1
PIF1
PIFO
PIGR
PIGX
PIH1D2
PIH1D3
PIP
PIP5K1B
PITX2
PKMYT1
PKP1
PLA2G10
PLA2G7
PLAC1
PLAC8
PLAT
PLAU
PLAUR
PLCB4
PLCD4
PLCE1
PLEK
PLEKHAG
PLEKHB1
PLEKHH2
PLEKHS1
PLK1
PLK4
PLN
PLP1
PLPP4
PLPPR3
PMCH
PMP2

3.11E-08
3.48E-14
1.78E-10
1.74E-09
0.001758
5.76E-09
3.07E-10
6.75E-07
1.45E-08
1.50E-11
3.28E-05
1.09E-05
0.000982
3.57E-08
0.001323
2.26E-11
1.18E-06
4.67E-07
2.25E-09
5.30E-07
1.52E-05
5.28E-05
9.05E-12
4.16E-12
1.06E-09
3.61E-09
4.77E-12
5.77E-05
1.47E-09
7.68E-07
6.18E-11
1.20E-09
1.39E-09
1.30E-05
2.26E-07
2.13E-07
2.16E-08
1.40E-06
0.010107
6.53E-07
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Squamous cell carcinoma of the lung

PNMAL1
PNPLA3
PODXL2
POLE2
POLQ
POM121
POPDC3
POU3F1
POU4F1
POUGF2
PPARGC1A
PPAT
PPIF
PPILG
PPM1L
PPP1R12B
PPP1R14A
PPP1R17
PPP1R1A
PPP1R1B
PPP1R32
PPP1R36
PPP1R3C
PPP1R9A
PPP2R2C
PRAME
PRB1
PRB2
PRB3
PRB4
PRC1
PRDM13
PRDM16
PRELP
PRG4
PRH2
PROK2
PROM1
PROS1
PRPH2

0.000186
7.24E-06
0.000277
2.65E-07
3.78E-10
1.67E-06
9.70E-07
0.000154
5.91E-06
2.88E-08
1.26E-09
1.07E-06
3.87E-08
8.19E-06
6.38E-11
7.02E-07
0.000115
0.024345
9.03E-08
0.004432
2.80E-05
3.89E-08
3.25E-09
3.40E-06
1.41E-09
3.09E-11
0.003682
0.009571
0.00315
0.006996
1.62E-10
1.43E-09
4.85E-14
2.56E-05
0.036625
0.006323
0.001918
0.000157
0.000325
1.84E-05
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Squamous cell carcinoma of the lung

PRR15
PRR15L
PRR29
PRR4
PRRT3
PRSS2
PRSS23
PRSS3
PRUNE2
PSCA
PSG6
PSTPIP2
PTCHD1
PTGFR
PTGIS
PTGS2
PTHLH
PTPRN2
PTPRO
PTPRT
PTTG2
PTTG3P
PVR
PXDN
Pzp
RAB36
RAB37
RAB42
RAC2
RACGAP1
RACGAP1P
RAD51
RAD51AP1
RAD54L
RAI2
RAMP1
RASGRP1
RASL12
RASSF6
RBL1

4.02E-09
7.01E-09
1.21E-05
0.020411
1.35E-07
0.002627
9.07E-11
0.000434
2.87E-09
9.08E-05
0.000204
3.32E-05
0.029589
2.14E-09
6.42E-06
0.001076
7.78E-09
9.00E-10
2.16E-05
3.15E-07
1.16E-05
3.47E-06
1.18E-06
9.34E-05
4.14E-05
0.00023
1.73E-08
3.93E-08
2.78E-11
2.70E-08
4.03E-09
1.36E-13
1.53E-11
1.27E-12
6.87E-08
3.92E-06
4.15E-05
1.27E-05
2.50E-07
1.76E-06



37

Squamous cell carcinoma of the lung

RBM24
RBMS3
RCAN2
RCCD1
RDM1
RECQL4
RECQL5
REEP1
RELT
RERG
RERGL
RFC4
RFX2
RGMB-AS1
RGN
RGS17
RGS20
RGS22
RGS5
RGS6
RHCG
RHOF
RHOJ
RIBC2
RIC3
RIMS4
RIT1
RMI2
RNASE2
RNASE4
RNASE7
RNF17
RNF212
ROPN1
ROPN1B
ROPN1L
ROR1
RORC
RP1
RPL15

5.40E-05
1.07E-10
1.22E-06
5.15E-12
8.17E-07
1.38E-11
7.47E-05
9.58E-08
2.12E-13
2.00E-07
1.02E-07
2.12E-13
5.11E-06
6.08E-06
1.02E-09
4.80E-06
1.15E-08
2.16E-06
4.77E-05
8.14E-06
0.000591
2.88E-06
0.000132
5.15E-05
1.83E-14
2.79E-06
3.56E-12
3.36E-08
1.10E-06
1.19E-08
0.000332
0.000517
9.21E-06
3.38E-06
1.50E-08
3.93E-06
6.49E-05
1.00E-06
0.000253
3.45E-10
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Squamous cell carcinoma of the lung

RPRML
RPTN
RRAD
RRM2
RSPH1
RSPH10B
RSPH14
RSPH4A
RSPH9
RSPO1
RSRC1
RTKN2
RUNDC3B
RUNX1T1
RYR2
RYR3
S100A12
S100A2
S100A7
S100A7A
S100A8
S100A9
S100P
SAMSN1
SAPCD2
SAX02
SBSPON
SCARAS
SCARB1
SCD
SCGB1A1
SCGB2A1
SCGB3A1
SCGN
SCN2B
SCN3A
SCN7A
SCNOA
SCRG1
SDPR

1.34E-05
0.013676
7.60E-05
2.29E-09
2.24E-05
6.56E-06
4.71E-06
2.79E-06
1.07E-05
3.11E-05
6.68E-12
0.00018
3.31E-06
0.000488
0.002303
0.000871
4.26E-06
0.000456
3.15E-08
9.27E-05
1.70E-07
1.18E-07
0.000188
5.73E-05
1.14E-09
5.11E-06
1.96E-08
6.89E-09
7.96E-06
3.37E-10
2.41E-07
2.55E-06
4.01E-09
2.14E-09
7.78E-12
8.60E-07
1.92E-11
1.45E-05
1.53E-05
7.06E-10
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Squamous cell carcinoma of the lung

SDR16C5
SDs
SEC14L3
SELENBP1
SEMA3E
SEMABA
SEMATA
SENP2
SENP5
SERPINAS
SERPINAG
SERPINB10
SERPINB11
SERPINB2
SERPINB3
SERPINB5
SERPINB9
SERPINEL
SERPINI2
SFN
SFRP1
SFRP4
SFTA3
SGCA
SGO1
SGSM1
SGTB
SH2D1B
SH2D5
SH3BGRL2
SHANK2
SHCBP1
SHISA6
SHOX2
SIGLEC5
SIGLEC7
SIGLEC9
SIM2
SIRPA
SIRPB1

9.63E-08
1.27E-05
1.81E-06
2.00E-13
4.02E-06
4.68E-10
6.70E-06
2.11E-10
6.54E-13
0.000463
0.00042
2.99E-07
0.000126
0.016183
0.003539
0.000267
7.52E-06
7.04E-10
2.60E-05
1.80E-07
0.000875
0.006285
1.02E-12
2.80E-06
6.46E-08
1.13E-10
2.88E-06
0.006211
2.74E-10
1.63E-10
1.07E-06
2.76E-09
3.25E-07
3.36E-06
8.66E-05
4.92E-05
1.22E-05
0.000119
0.000101
5.73E-07
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Squamous cell carcinoma of the lung

SKA1
SKA3
SKIDA1
SKP2
SLAMF8
SLC11A1
SLC12A2
SLC12A8
SLC13A3
SLC14A2-AS1
SLC16A1
SLC16A10
SLC16A12
SLC16A9
SLC19A1
SLC1A2
SLC1A3
SLC22A16
SLC22A3
SLC22A4
SLC23A1
SLC24A2
SLC25A21-AS1
SLC27A2
SLC27A4
SLC27A6
SLC2A1
SLC2A3
SLC2A4
SLC2A5
SLC30A3
SLC35F1
SLC35F3
SLC39A2
SLC3A2
SLC44A4
SLC47A2
SLC4A4
SLC4A8
SLC51B

2.14E-08
6.93E-09
5.71E-09
5.28E-12
0.000185
1.08E-08
2.01E-05
2.41E-09
5.88E-07
0.000244
1.61E-10
4.14E-06
1.19E-07
7.93E-09
2.12E-13
0.002959
0.000712
0.000791
0.000605
5.46E-06
9.62E-07
0.000626
6.13E-10
4.84E-05
5.12E-07
0.001263
3.49E-09
4.28E-05
0.001259
8.69E-08
9.67E-09
9.37E-07
0.000524
6.96E-08
2.81E-08
4.66E-06
0.000148
1.37E-06
2.20E-06
2.71E-05
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Squamous cell carcinoma of the lung

SLC5A1
SLC5A8
SLC6A10P
SLC7A11
SLC7A5
SLCOC2
SLCO1A2
SLCO3A1
SLCO4A1
SLCO4C1
SLFN13
SLIT2
SLITRK3
SLITRK5
SLITRK6
SLPI
SMAD9
SMC4
SMIM22
SMIM6
SMPD3
SMPX
SNX10
SNX20
SNX31
SNX5
SOBP
SOCS3
SOD2
SOD3
SOHLH1
SORBS1
SORBS2
SORCS1
SOST
SOWAHA
SO0X10
SOX11
SOX2-0T
SOX5

5.20E-05
0.006707
5.63E-09
1.14E-06
2.18E-10
0.001089
0.013369
1.18E-08
3.14E-07
1.82E-10
2.05E-05
1.09E-07
1.80E-05
0.000134
4.96E-14
1.78E-08
2.93E-08
2.25E-13
1.34E-06
0.000213
5.66E-07
2.17E-05
8.69E-09
0.000169
2.26E-07
6.20E-12
9.02E-12
6.28E-06
2.57E-15
7.23E-09
0.001814
5.20E-09
2.47E-10
0.000251
4.55E-10
5.34E-06
0.000308
2.73E-09
5.40E-05
3.18E-11
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Squamous cell carcinoma of the lung

SOX8
SOX9-AS1
SP5
SPA17
SPACA9
SPAG16
SPAG17
SPAG5
SPAG6
SPAG8
SPARCL1
SPATA17
SPATA18
SPATA4
SPATAG
SPATAGL
SPATS1
SPC24
SPC25
SPDEF
SPEF1
SPEF2
SPERT
SPINK1
SPOCD1
SPOCK3
SPP1
SPRR1A
SPRR1B
SPRR2C
SPRR2D
SPRR2E
SPRR2G
SPRR3
SPRY2
SRD5A2
SR
SRPX
SRXN1
SSPN

7.38E-05
9.33E-06
1.55E-06
0.000141
0.000188
0.000127
0.000391
8.96E-09
5.66E-06
8.14E-06
4.69E-07
0.000333
2.81E-06
5.69E-06
3.15E-11
3.54E-05
3.22E-05
5.88E-08
2.20E-09
3.63E-06
6.83E-06
3.52E-05
0.000479
0.014376
3.24E-08
0.007529
8.42E-09
1.10E-05
1.85E-07
4.73E-08
3.99E-08
5.96E-06
1.50E-08
0.001727
4.28E-11
0.000103
2.50E-07
0.000564
2.97E-09
3.60E-07
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Squamous cell carcinoma of the lung

SSTR1
SSUH2
ST3GAL4
ST6GALNAC1
STATH
STC2
STK33
STK38L
STMN1
STMND1
STOML3
STOX1
STRIP2
SULT1B1
SULT1E1
SULT4A1
SYBU
SYNC
SYNDIG1
SYNE1
SYNM
SYNPO2
SYT1
SYT13
SYT14
SYTL2
TACC3
TAGAP
TAGLN3
TAS1R1
TBX2
TBX5
TCAF2
TCEAL2
TCF19
TCF21
TCL1A
TCN1
TCP11
TCTE1

1.94E-07
7.47E-07
4.31E-06
2.35E-09
7.28E-05
1.69E-09
1.35E-05
1.70E-11
1.12E-07
6.29E-06
3.46E-06
6.25E-07
2.52E-09
0.000674
0.000848
3.64E-05
2.14E-11
3.11E-09
0.005462
2.61E-08
0.000227
9.32E-08
2.51E-05
0.000136
0.000101
3.84E-07
1.49E-11
0.000182
0.000233
8.14E-08
6.31E-05
0.000902
2.33E-07
9.71E-07
1.60E-05
1.04E-07
0.000762
1.47E-05
1.79E-05
2.46E-05
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Squamous cell carcinoma of the lung

TCTEX1D1
TDH
TDO2
TEAD2
TEKT1
TEKT2
TEKT3
TEX19
TEX26
TFCP2L1
TFF1
TFF3
TFRC
TGM5
THEMIS2
THSD4
TICRR
TIMD4
TIMELESS
TIMP3
TK1
TLE2
TLR6
TLR8
TM4SF19
TM4SF4
TMC5
TMCO5A
TMEFF1
TMEFF2
TMEM100
TMEM108
TMEM125
TMEM133
TMEM139
TMEM150C
TMEM155
TMEM158
TMEM163
TMEM178A

0.000364
3.66E-06
2.04E-06
7.75E-07
0.000219
3.30E-05
0.000703
2.50E-08
0.001416
6.74E-06

0.000835
1.52E-05
2.33E-14
2.02E-05
9.30E-08
4.37E-09
1.35E-12

0.003601
2.09E-13
3.13E-07
1.03E-12
2.01E-12
8.62E-09
4.39E-05
5.47E-10

0.000231
7.29E-06
3.04E-06
9.26E-07

0.001
1.99E-08

0.000116
7.72E-09
7.93E-09

0.000293
4.17E-08

0.009696
3.43E-05
1.69E-09
1.04E-08
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Squamous cell carcinoma of the lung

TMEM190
TMEM213
TMEM220
TMEM232
TMEM47
TMEM61
TMEM81
TMPRSS11A
TMPRSS11B
TMPRSS11E
TMPRSS11F
TNFAIP6
TNFRSF19
TNFRSFO
TNFSF11
TNFSF9
TNIP3
NN
TNNC1
TNNT1
TNNT3
TNXB
TONSL
TOP2A
TPM4
TPPP3
TPX2
TRABD2B
TRAF3IP2-AS1
TREM1
TREML2
TRIB3
TRIM59
TRIM63
TRIP13
TROAP
TRPA1
TRPC1
TRPM2
TRPV6

0.000383
2.79E-09
1.32E-08
5.85E-05
3.22E-06
1.22E-11
3.40E-05
0.019765
0.010798
5.12E-07
7.11E-05
5.31E-06
2.88E-09
1.16E-10
1.37E-05
9.39E-11
3.88E-07
0.006793
5.73E-12
2.00E-08
0.000206
7.53E-10
1.01E-11
1.49E-08
2.32E-11
1.95E-05
1.64E-09
1.78E-08
3.23E-06
4.46E-07
1.34E-06
9.58E-09
4.91E-06
5.89E-07
1.74E-09
1.32E-12
9.25E-07
4.73E-10
4.70E-05
8.33E-11
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Squamous cell carcinoma of the lung

TSGA10
TSLP
TSNAXIP1
TSPAN1
TSPAN12
TSPAN2
TSPANS
TSPOAP1
TTC16
TTC21A
TTC23L
TTC25
TTC29
TTK
TTL
TTLLE
TTR
TITY14
TTYH2
TTYH3
TUBA1C
TUBB3
TUBB4A
TUBB6
TUSC3
TXLNB
TYMS
TYMSOS
UBE2C
UBE2S
UBE2T
UBE3C
UBXN10
UCAL
UCHL1
UGO898H09
UGT1A8
UGT2A1
UGT2B10
UGT2B11

1.06E-05
7.01E-07
2.47E-05
1.52E-07
2.78E-11
1.10E-06
2.47E-10
9.04E-09
5.99E-05
4.41E-05
5.85E-05
0.000154
1.76E-05
1.01E-10
6.58E-07
0.000544
0.004307
0.014969
0.000103
5.34E-12
1.22E-11
6.29E-12
7.17E-10
3.04E-06
4.49E-05
0.000139
4.68E-09
2.35E-05
1.08E-10
1.53E-10
5.71E-11
1.63E-08
3.35E-06
8.10E-05
1.14E-06
0.000115
0.000165
1.01E-07
3.96E-05
0.000375
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Squamous cell carcinoma of the lung

UGT2B7
UHRF1
UuLBP2

UMPS
UNC45B
UPP1
USH1G
UspP2
VCX
VCX2
VCX3A
VCY
VEGFA
VILL
VIPR1
VIT
VSIG2

VSTM2L
VWA3A
VWA3B
WASF1

WDFY3-AS2

WDHD1

WDR38

WDR49

WDRG63

WDR72

WDR78

WDR86-AS1

WFDC1

WFDC2

WFDC6

WIF1
WISP1
WISP2
WNT2
XCL1
XCL2
XDH
XKR4

3.23E-05
9.44E-11
7.78E-07
3.14E-07
0.00012
1.11E-08
1.73E-05
2.06E-05
1.74E-06
1.03E-06
1.39E-06
1.06E-06
5.44E-11
1.93E-10
5.23E-07
1.25E-10
1.69E-08
3.06E-09
0.003027
4.27E-05
8.14E-10
8.17E-11
2.65E-12
2.72E-05
3.85E-06
2.48E-05
8.52E-09
1.01E-06
2.11E-05
4.63E-09
1.46E-08
4.58E-07
0.001362
1.76E-06
2.40E-06
1.97E-08
2.25E-05
7.68E-06
5.88E-05
6.00E-09



Squamous cell carcinoma of the lung

XKR6
XRCC2
ZBBX
ZBED2
ZBTB16
ZC2HC1C
ZCCHC5
ZDHHC15
ZFP2
ZFP64
ZFPM2
7G16B
ZIC2
ZIC5
ZIM2
ZKSCAN7
ZMYND10
ZMYND12
ZNF107
ZNF114
ZNF132
ZNF214
ZNF295-AS1
ZNF300P1
ZNF385D
ZNF396
ZNF415
ZNF471
ZNF519
ZNF540
ZNF608
ZNF623
ZNF695
ZNF704
ZNF781
ZP3
ZSCAN18
ZWINT

2.73E-08
4.76E-11
9.07E-06
0.000107
2.02E-08
8.02E-06
0.000238
4.53E-08
3.47E-11
2.56E-12
4.96E-05
7.92E-05
1.22E-08
9.75E-10
1.13E-05
1.99E-07
1.19E-05
2.58E-06
9.96E-06
3.56E-07
7.35E-09
4.25E-05
0.001865
1.84E-07
0.001332
2.53E-05
2.66E-09
5.75E-07
2.66E-05
6.56E-16
2.02E-10
1.59E-06
4.30E-05
1.25E-10
3.51E-06
1.49E-05
4.73E-10
6.31E-11
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