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Our study aimed to identify prognosis related epigenetic interactions of DNA methylation-miRNA-gene in lung adeno-
carcinoma. The RNA-seq, DNA methylation and miRNA-seq data of squamous cell cancer samples were downloaded from 
TCGA. The DNA methylation-miRNA-gene interactions were collected via Illumina methylation platform and miRTar-
Base database. Linear regression model was utilized for the identification of epigenetic interactions. The epigenetic inter-
actions related to prognosis were selected via Kaplan-Meier analysis. Genes in the interactions were used for pathway 
enrichment. Differentially expressed genes (DEGs) between high methylation level/high miRNA expression level (H/H) 
and low methylation level/low miRNA expression level (L/L) samples were screened. The correlations of epigenetic inter-
actions with clinical features were also explored. Total of 454 lung adenocarcinoma patient samples were collected. The 
1063 interactions were comprised of 1083 DNA methylation probes, 271 miRNAs and 528 genes, including cg14146378-
hsa-mir-205-ARID1B, cg15375596-has-miR-1275-IGF1R, cg26691953-hsa-mir-195-CCNT1, etc. A total of 95 epigenetic 
interactions were significantly associated with prognosis. Among all the identified DEGs, low-expressed RASSF4, ZNF704, 
TFDP1, PLXNB2, TMC04, ZNF878, ARIDIB and high-expressed ZNF704, ZNF451, THOP1, IGF1R were related with 
poor prognosis, while low-expressed LDHB, ARID2, PRKCSH, HDAC4, NIPA1, RABAC1, TRIM28 and high-expressed 
FAM160B1, DNAAF3, CCNT1, ADAP1, ZFPM1, CCL11 were related with good prognosis. Fifteen epigenetic interactions 
were significantly related with clinical features. Gene expression and N-glycan trimming in the ER and Calnexin/Calre-
ticulin cycle were two significant enriched pathways. Interactions of cg14146378-hsa-mir-205-ARID1B and cg15375596-
has-miR-1275-IGF1R may be used as prognosis indicators in lung adenocarcinoma. 
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Lung cancer is a malignant lung tumor characterized by 
uncontrolled cell growth in lung tissues. Lung cancer ranks as 
the most common cause of cancer-related death in men and 
second most common one in women, with 1.6 million deaths 
among 1.8 million patients worldwide [1, 2]. The two main 
types of lung cancer are small cell lung carcinoma (SCLC) 
and non-small cell carcinoma (NSCLC). NSCLC comprises 
approximately 85% of all diagnoses lung malignancies, with 
squamous cell carcinoma and adenocarcinoma as the two 
pathological types [3, 4]. Lung adenocarcinoma is the most 
common histologic type of NSCLC [5]. Moreover, more than 
half of all lung adenocarcinoma cases present with advanced 
metastatic disease and associated with a 5-year survival rate 
of 4% [6]. Though small molecule tyrosine kinase inhibitors 
and immunotherapy could led to obvious survival benefits 
in selected patients, the overall cure and survival rates for 

NSCLC particularly in metastatic disease remain low [7]. 
Therefore, continued research into molecular mechanisms is 
required to expand the clinical benefit to improve prognosis 
in patients with lung adenocarcinoma.

It is of great importance to identify the molecular regula-
tors during the occurrence and development of cancers. 
Epigenetic alterations are remarkably associated with the 
development of cancer, and it is reported that DNA methyla-
tion plays critical roles in lung tumorigenesis and may poten-
tially be proposed as a diagnostic biomarker [8]. MiRNAs 
can also be used as treatment target and prognosis indicators 
for cancer [9, 10]. Previous study showed there are syner-
gistic regulatory mechanisms between DNA methylation and 
miRNA within the epigenome of cancer associated genes, the 
interactions of which are related with survival [11]. Shiva-
kumar et al. found 11 significant epigenetic interactions 
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between DNA methylation and miRNA, which target E2F3, 
CCND1, UTP6, CDADC1, SLC35E3, METRNL, TPCN2, 
NACC2, VGLL4, and PTEN, and they were related with 
survival of patients with bladder cancer [12]. He et al. found 
that methylation-regulated miR-149 modulates chemore-
sistance by targeting GlcNAc N-deacetylase/N-sulfotrans-
ferase-1 in human breast cancer [13]. Pal et al. revealed 
that the key developmental miRNAs are regulated by global 
changes in histone modification, thus linking the mammary 
epigenome with genome-wide changes in the expression 
of genes and miRNAs [14]. However, the influence of the 
DNA methylation and miRNAs to transcriptional expression 
changes in lung adenocarcinoma remains unclear.

In this study, DNA methylation, miRNA-seq, and 
mRNA-seq data of lung adenocarcinoma samples were 
downloaded from The Cancer Genome Atlas (TCGA). These 
data were merged for integrated analysis of the prognosis 
related DNA methylation-miRNA-gene interactions. 

Materials and methods

Data resources and preprocessing. The DNA methyla-
tion, miRNA expression and gene expression data of lung 
adenocarcinoma samples with available clinical informa-
tion were downloaded from TCGA (https://cancergenome.
nih.gov/) on 10 Marth, 2018. These three types of data were 
based on Infinium HM450 BeadChip platform, IL/Lumina 
HiSeq miRNA-Seq platform, and IL/Lumina HiSeq RNA-Seq 
platform, respectively. Clinical informations of these samples 
were also available (Table 1).

The miRNA and mRNA expression profiles were normal-
ized by the standard quantile normalization method using 
preprocessCore Version 1.40.0 in R3.4.1 [15]. DNA methyla-
tion probes with “NA” information were deleted. After 
standardization, all data were log2 transformed for further 
analysis.

Target genes of DNA methylation and miRNAs. DNA 
methylation data were mapped to the relative genes using 
the recorded DNA methylation and gene pairs in Illumina 

methylation platform (http://genome.ucsc.edu/cgi-bin/
hgLiftOver) [16, 17]. Target genes of miRNAs were obtained 
from the recorded pairs in miRTarBase database (http://
mirtarbase.mbc.nctu.edu.tw/php/index.php) [18].

Epigenetic interactions. Linear regression model was 
utilized for identification of epigenetic (DNA methylation-
miRNA-gene) interactions. Likelihood ratio test (LRT) was 
conducted between full model (gene expression=miRNA + 
methylation + miRNA × methylation) and reduced model 
(gene expression=miRNA + methylation) [19]. The epigen-
etic interactions with Bonferroni adjusted p-value <0.05 were 
selected as significantly correlated epigenetic interactions.

Pathway enrichment. Genes in the significantly corre-
lated epigenetic interactions were used for pathway enrich-
ment by over-representation analysis based on Consensus-
PathDB database (http://cpdb.molgen.mpg.de/) [20, 21]. The 
parameter q-value <0.05 was the cut-off threshold.

Survival analysis. In order to investigate the connec-
tions between epigenetic interactions and patient prognosis, 
samples were firstly divided into 9 subgroups according to 
the DNA methylation levels and miRNA expression levels. 
The 9 subgroups included low methylation level and low 
miRNA expression level (L/L), low methylation level and 
high miRNA expression level (L/H), low methylation level 
and median miRNA expression level (L/M), median methyl-
ation level and low miRNA expression level (M/L), median 
methylation level and high miRNA expression level (M/H), 
median methylation level and median miRNA expres-
sion level (M/M),high methylation level and low miRNA 
expression level (H/L), and high methylation level and high 
miRNA expression level (H/H), and high methylation level 
and median miRNA expression level (H/M). The survival 
comparison was performed between H/H and L/L subgroups 
using the Kaplan-Meier analysis. The p<0.05 was considered 
as significant.

Differentially expressed genes (DEGs). The genes in 
the significantly correlated epigenetic interactions that were 
differentially expressed between H/H and L/L subgroups 
were considered as the prognosis-related genes. The p<0.05 
obtained from Student’s T-test was the cut-off threshold. 
The DEGs among the other four subgroups (L/L, L/H, H/L 
and H/H) were also identified using analysis of variance 
(ANOVA), and p<0.05 was set as the threshold.

Correlation analysis of epigenetic interactions with 
clinical features. The correlation analysis of epigenetic 
interactions with clinical features were also conducted. The 
samples were divided into different groups according to the 
clinical features, including the pathologic stage (stage I, stage 
IA, and stage IB samples were merged as stage I samples; stage 
II, stage IIA, and stage IIB samples were merged as stage II 
samples; stage III, stage IIIA, stage IIIB, stage IV were merged 
as ≥stage III samples), and measure of response(complete 
response, partial response, and stable disease samples 
were merged as benefit group; clinical progressive disease 
samples were recognized as non-benefit group). The correla-

Table 1. Clinical information of lung adenocarcinoma samples in TCGA 
database.
Clinical variables Values (N=454)
Sex (Male/Female) 210/244
Age (Mean±SD) 65.68±10.03
Stage (I/II/III/IV/NA) 246/110/73/20/5
Smoking status (Smoker/Non-smoker/NA) 177/266/11
Smoking history (1/2/3/4/5/NA) 66/104/118/145/4/17
Number pack years smoked (Mean±SD) 40.89±27.11
Location in lung parenchyma  
(Central/Peripheral/NA) 53/113/288

Residual tumor (R0/R1/R2/RX/NA) 292/11/1/12/128
Drug response (Benefit/No-benefit/NA) 180/68/206

NA, data unavailable.



POTENTIAL PROGNOSIS INDICATORS IN LUNG ADENOCARCINOMA 489

tions of epigenetic interactions with pathologic stage, race, 
icd_o_3_site, tobacco smoking history, residual tumor were 
analyzed via Chi square test, the correlations with measure 
of response, location in lung parenchyma were analyzed via 
Fisher test, and correlations with number pack years smoked 
was analyzed via T test.

Results

Data resources and target genes. The DNA methyla-
tion, miRNA expression and gene expression data of tissue 
samples from 454 patients with lung adenocarcinoma were 
collected. After preprocessing, the expression data of 395,945 
DNA methylation probes, 632 miRNAs, and 31  035 genes 
were collected for further analysis.

Epigenetic interactions and pathway enrichment. 
A  total of 1 063 epigenetic interactions between miRNAs 
and DNA methylations were found to be significantly cor-
rected with the gene expressions (Bonferroni adjusted 
p-value <0.05), which involved with 1,083 DNA methyla-
tion probes, 271 miRNAs, and 528 genes. The interactions 
included cg14146378-hsa-mir-205-ARID1B, cg15375596-
has-miR-1275-IGF1R, cg26691953-hsa-mir-195-CCNT1, 
cg06126698-hsa-mir-183-ZFPM1, cg11753018-hsa-mir-47b-
RASSF4, cg02703822-hsa-mir-942-ZNF704, cg04364540-hsa-
mir-133b-FAM160B1, etc.

The top 20 significant pathways were listed in Table 2, 
such as Gene Expression (q-value=7.83×10–5), N-glycan 

trimming in the ER and Calnexin/Calreticulin cycle 
(q-value=5.52×10–4), Signaling by TGF-beta Receptor 
Complex (q-value=5.89×10–4), Generic Transcription 
Pathway (q-value=6.24×10–4), and Josephin domain DUBs 
(q-value=6.45×10–4) (Table 2).

Prognosis related epigenetic interactions. A total of 95 
epigenetic interactions were found to be significantly associ-
ated with prognosis (p<0.05). For example, the samples were 
divided into 9 subgroups based on the methylation level and 
miRNA expression level (Figure 1A) for the interaction of 
cg14146378-hsa-mir-205-ARID1B. The prognosis between 
H/H group samples and L/L group samples was significantly 
different (p=0.048) (Figure 1B). The result showed that high 
cg14146378 methylation level and high hsa-mir-205 expres-
sion samples had a worse prognosis. The ARID1B expression 
level in H/H group is obviously lower than that in L/L group 
(p=0.0101) (Figure 1C). There were 76 common target gene 
among the 95 prognosis-related epigenetic interactions, such 
as PTEN, ERBB2, MAP3K2, ARID1B, CREB1, TRIM28, 
TFPP1, LAST1, IGF1R, and TRAF.

Differentially expressed genes. The identified DEGs 
involved 25 epigenetic interactions by comparing the expres-
sion levels of the 76 common target genes mentioned in 
H/H and L/L samples. The results showed that RASSF4, 
ZNF704, LDHB, TFDP1, ARID2, PLXNB2, PRKCSH, 
TRIM28, HDAC4, TMCO4, NIPA1, ZNF 728, RABAC1, 
and ARID1B expression levels in H/H groups were signifi-
cantly lower than that in L/L group (p-value <0.05), while 

Figure 1. Epigenetic interacting pairs divided subgroups and survival comparison. A) the stratification of samples via methylation levels and miRNA 
expression levels; B) Kaplan-Meier curve; C) gene expression level in high methylation level / high miRNA expression level (H/H) and low methylation 
level / low miRNA expression level (L/L) sample group.
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FAM160B1, DNAAF3, ZNF451, CCNT1, THOP1, IGF1R, 
ADAP1, ZFPM1, and CCL11 expression levels in H/H 
group were significantly higher than that in L/L group 
(p-value <0.05, Table 3). Moreover, low-expressed RASSF4, 
ZNF704, TFDP1, PLXNB2, TMC04, ZNF878, ARIDIB and 
high-expressed ZNF704, ZNF451, THOP1, IGF1R were 
related with poor prognosis. Low-expressed LDHB, ARID2, 
PRKCSH, HDAC4, NIPA1, RABAC1, TRIM28 and high-
expressed FAM160B1, DNAAF3, CCNT1, ADAP1, ZFPM1, 
CCL11 were related with good prognosis.

Correlation of epigenetic interactions with clinical 
features. There were 15 epigenetic interactions that were 
significantly related to clinical features among the 25 epigen-
etic interactions contained DEGs (Table 4). The cg15375596-
has-miR-1275-IGF1R was correlated with pathologic stage, 
six epigenetic interactions (cg11753018-hsa-mir-147b-
RASSF4, cg02703822-hsa-mir-942-ZNF704, cg25139110-hsa- 
mir-30e-TFDP1, cg07276957-hsa-mir-374a-ARID2, 
cg22103585-hsa-mir-335-CCNT1, and cg08130793-hsa-mir-
125a-HDAC4) were related to tobacco smoking history, two 
epigenetic interactions (cg12944146-hsa-mir-615-PLXNB2 
and cg05663122-hsa-mir-342-TRIM28) were related to 
number pack years smoked, two epigenetic interactions 

Table 2. The top 20 significant over-representation pathways of genes in 
the DNA-methylation-miRNA-gene interacting groups.
Pathways q-value
Gene Expression 7.83×10–5

Disease 5.52×10–4

N-glycan trimming in the ER and Calnexin/Calreticulin cycle 5.52×10–4

Signaling by TGF-beta Receptor Complex 5.89×10–4

Generic Transcription Pathway 6.24×10–4

Josephin domain DUBs 6.45×10–4

Signaling by ERBB2 6.45×10–4

Signaling by PDGF 6.45×10–4

Downregulation of ERBB2 signaling 6.45×10–4

PIP3 activates AKT signaling 6.45×10–4

Transcriptional Regulation by TP53 6.45×10–4

PI3K/AKT activation 6.92×10–4

GAB1 signalosome 6.92×10–4

Oncogene Induced Senescence 7.65×10–4

Downstream signal transduction 1.06×10–3

Axon guidance 1.14×10–3

Signaling by FGFR 1.14×10–3

Diseases of signal transduction 1.14×10–3

EGFR downregulation 1.14×10–3

Signaling by FGFR2 1.14×10–3

Table 3. Differentially expressed genes between H/H and L/L group samples.

Gene Methylation miRNA LRT corrected p-value Survival analysis p-value T test p-value
RASSF4 cg11753018 hsa-mir-147b 4.58×10–6 5.33×10–3 7.04×10–3

ZNF704 cg02703822 hsa-mir-942 2.99×10–2 5.59×10–3 2.46×10–3

FAM160B1 cg04364540 hsa-mir-133b 2.98×10–3 6.49×10–3 6.69×10–3

LDHB cg02659794 hsa-mir-197 3.16×10–4 7.09×10–3 3.88×10–3

TFDP1 cg25139110 hsa-mir-30e 5.00×10–3 8.82×10–3 3.29×10–2

ARID2 cg07276957 hsa-mir-374a 5.31×10–3 1.09×10–2 4.91×10–2

PLXNB2 cg12944146 hsa-mir-615 4.22×10–2 1.12×10–2 3.29×10–2

ZNF704 cg02703822 hsa-mir-23b 2.42×10–2 1.68×10–2 4.48×10–2

DNAAF3 cg18326578 hsa-mir-34c 4.29×10–3 1.77×10–2 3.51×10–6

ZNF451 cg09757620 hsa-mir-6808 3.13×10–2 1.94×10–2 7.39×10–5

PRKCSH cg05358168 hsa-mir-361 1.27×10–4 2.06×10–2 5.94×10–3

CCNT1 cg22103585 hsa-mir-335 2.09×10–3 2.17×10–2 3.22×10–8

HDAC4 cg08130793 hsa-mir-125a 5.94×10–4 2.36×10–2 1.34×10–2

THOP1 cg03651904 hsa-mir-484 1.61×10–2 2.42×10–2 7.10×10–4

PLXNB2 cg23041250 hsa-mir-615 1.12×10–2 3.27×10–2 4.04×10–2

IGF1R cg15375596 hsa-mir-1275 1.33×10–2 3.31×10–2 4.64×10–3

ADAP1 cg27572072 hsa-mir-3614 8.14×10–5 3.44×10–2 1.21×10–3

TMCO4 cg27230749 hsa-mir-615 1.63×10–4 3.70×10–2 1.06×10–2

ZFPM1 cg04464062 hsa-mir-29c 5.83×10–3 3.72×10–2 6.96×10–4

NIPA1 cg03382910 hsa-mir-1468 2.43×10–6 3.91×10–2 3.70×10–4

ZNF878 cg26626525 hsa-mir-550a-3 3.42×10–2 4.39×10–2 1.40×10–4

RABAC1 cg00471664 hsa-mir-150 1.76×10–4 4.43×10–2 6.76×10–3

ARID1B cg14146378 hsa-mir-543 1.46×10–3 4.77×10–2 1.01×10–2

TRIM28 cg05663122 hsa-mir-342 4.58×10–4 4.84×10–2 3.91×10–2

CCL11 cg08499840 hsa-mir-766 3.63×10–4 4.91×10–2 4.72×10–2

*LRT, likelihood ratio test.
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(cg11753018-hsa-mir-147b-RASSF4 and cg04364540-
hsa-mir-133b-FAM160B1) were related to location in lung 
parenchyma, and four epigenetic interactions (cg02659794-
hsa-mir-197-LDHB, cg25139110-hsa-mir-30e-TFDP1, 
cg12944146-hsa-mir-615-PLXNB2, and cg23041250-hsa-
mir-615-PLXNB2) were related to measure of response.

Discussion

Based on the public RNA-seq, DNA methylation and 
miRNA-seq data in TCGA, the DNA methylation-miRNA-
gene interacting network in lung adenocarcinoma samples 
was established. Afterwards, the epigenetic interactions 
of DNA methylation-miRNA-gene were screened via 
linear regression analysis. According to the DNA methyla-
tion levels and miRNA expression levels, the samples were 
divided into 9 subgroups for survival analysis. A total of 95 
prognosis related epigenetic interactions were collected, such 
as cg14146378-hsa-mir-205-ARID1B and cg15375596-has-
miR-1275-IGF1R. Among the 95 prognosis-related epigen-
etic interactions, 25 interactions showed significantly differ-
ential gene expression levels between L/L and H/H samples. 
Moreover, low-expressed RASSF4, ZNF704, TFDP1, 
PLXNB2, TMC04, ZNF878, ARIDIB and high-expressed 
ZNF704, ZNF451, THOP1, IGF1R were related with poor 
prognosis. At the same time, low-expressed LDHB, ARID2, 
PRKCSH, HDAC4, NIPA1, RABAC1, TRIM28 and high-
expressed FAM160B1, DNAAF3, CCNT1, ADAP1, ZFPM1, 
CCL11 were related with good prognosis.

ARID1B encodes AT-rich interactive domain containing 
protein 1B, also known as BAF250B. It is a member of the 
mammalian SWitch/Sucrose Non-Fermentable (SWI/
SNF) chromatin remodeling complex [22]. ARID1B gene 
mutation can cause syndromic and non-syndromic intellec-
tual disability, and it is also related with childhood neuro-

blastoma [23, 24]. ARID1B might play tumor suppressor 
role in pancreatic cancer since it exhibited significantly 
reduced expressions in pancreatic cancer samples, especially 
in samples from advanced-stage tumors when compared to 
normal pancreas [25]. In our study, ARID1B was found to 
be downregulated in the H/H samples with worse prognosis 
which is consistent with this study. However, it has also 
been reported that high expression of ARID1B expression is 
associated with poor outcomes of bladder urothelial carci-
noma and low ARID1B expression may act as a predictive 
index for the benefit from adjuvant chemotherapy [26]. This 
contradiction might be due to the different kinds of tumors. 
It is reported that ARID1B may alleles cooperatively with 
ARID1A to promote cancer formation in a unique functional 
dependence [27]. Overexpressed miRNA-205 is identi-
fied in many cancers, including lung cancer, breast cancer, 
prostate cancer, colorectal cancer [28]. miR-205 is involved 
in the tumorigenesis of non–small cell lung cancer through 
modulating PTEN signaling pathway [29]. Low expression 
of miR-205 functions as a prognostic marker in early stage 
non-small cell lung cancer [30]. In our study, ARID1B was 
found to be downregulated in the H/H samples with good 
prognosis. Therefore, it could be inferred that the epigenetic 
interaction of cg14146378-hsa-mir-205-ARID1B might help 
the good clinical outcomes by inhibiting the expressions of 
ARID1B.

Moreover, 15 epigenetic interactions were found signifi-
cantly related to clinical features among the 25 epigenetic 
interactions contained DEGs in our study. The cg15375596-
has-miR-1275-IGF1R was correlated with pathologic stage. 
The type 1 insulin-like growth factor receptor (IGF1R) 
is a transmembrane heterotetrameric protein involved in 
promoting oncogenic transformation, cancer cell growth, 
survival, and metabolism [31, 32]. According to the study 
of 184 surgically treated NSCLC patients, high IGF1R and 

Table 4. Significant epigenetic interacting pairs with clinical features.

Gene Methylation miRNA Clinical Feature p-value
IGF1R cg15375596 hsa-mir-1275 stage event pathologic stage 3.15×10–2

RASSF4 cg11753018 hsa-mir-147b tobacco smoking history 7.44×10–4

ZNF704 cg02703822 hsa-mir-942 tobacco smoking history 1.57×10–2

TFDP1 cg25139110 hsa-mir-30e tobacco smoking history 8.05×10–3

ARID2 cg07276957 hsa-mir-374a tobacco smoking history 4.29×10–3

CCNT1 cg22103585 hsa-mir-335 tobacco smoking history 4.07×10–2

HDAC4 cg08130793 hsa-mir-125a tobacco smoking history 3.77×10–4

PLXNB2 cg12944146 hsa-mir-615 number pack years smoked 4.35×10–2

TRIM28 cg05663122 hsa-mir-342 number pack years smoked 4.62×10–2

RASSF4 cg11753018 hsa-mir-147b location in lung parenchyma 1.83×10–2

FAM160B1 cg04364540 hsa-mir-133b location in lung parenchyma 1.32×10–2

LDHB cg02659794 hsa-mir-197 measure of response 4.58×10–2

TFDP1 cg25139110 hsa-mir-30e measure of response 1.07×10–3

PLXNB2 cg12944146 hsa-mir-615 measure of response 2.38×10–2

PLXNB2 cg23041250 hsa-mir-615 measure of response 8.12×10–4
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EGFR co-expression was associated with poor survival 
[33]. IGF1R gene and protein expressions were higher in 
squamous cell carcinomas, and a positive IGF1R expression 
was significantly associated with grade III differentiation [34, 
35]. A meta-analysis of 17 independent studies concluded 
that IGF1R positive expression could act as an unfavor-
able factor for disease-free survival in NSCLC patients, and 
IGF1R expression was associated with smoking status and 
tumor size [36]. The expression of miR-1275 was variable 
in oral squamous cell carcinoma, with high levels associated 
to regional lymph node invasion [37]. It has been revealed 
that miR-1275 exerted its anti-tumor role in lung cancer by 
regulating FOXK1 expression [38]. In our study, IGF1R was 
overexpressed in the H/H samples and correlated with poor 
survival. Therefore, it could be speculated that DNA methyl-
ation cg15375596 influenced the miR-1275 expression 
followed by inducing abnormal IGF1R expression which may 
be used to predict the prognosis of lung adenocarcinoma.

Conclusions

Genetic changes including DNA methylation, miRNA 
and gene abnormality exert important roles in tumori-
genesis. The identified epigenetic interactions related to 
prognosis may help the understanding of cancers. Interac-
tions of cg14146378-hsa-mir-205-ARID1B and cg15375596-
has-miR-1275-IGF1R may be used as prognosis indicators in 
lung adenocarcinoma. However, the findings obtained from 
bioinformatics analysis should be used cautiously before 
further validations are available.
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