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Abstract: TCGA data were used to verify the expression of LINC00648 in lung cancer patients to provide a reference for clinical practice. Lung cancer trans-

criptome data were downloaded by the TCGA database and LINC00648 data were extracted for analysis. Fifty-two patients with lung cancer diagnosed in our
hospital from May 2014 to March 2016 were collected as the patient group and 30 normal people as the control group. RT-qPCR was used to detect the expression
of LINC00648 in serum, follow up of patients was carried out, and bioinformatics was used to analyze the potential mechanism of LINC00648. LINC00648 was
highly expressed in lung cancer. Lymphatic metastasis and probability of low differentiation were significantly increased, and the overall survival rate of highly
expressed patients with lung cancer was reduced and the prognosis was poor. LINC00648 had 17 potential miR-targeted and 78 miR-targeted mRNAs. LINC00648
was found to have participated in SMAD binding, transcriptional activator activity, RNA polymerase II transcription regulatory region sequence-specific DNA bin-
ding, PDZ domain binding, cytokine binding, activin binding, RNA polymerase II activating transcription factor binding, transforming growth factor-beta receptor
binding, etc. LINC00648 participated in the signal pathways of the Hippo signaling pathway, Transcriptional misregulation in cancer, MAPK signaling pathway,
Proteoglycans in cancer. There were 55 co-expression pairs in PPI protein co-expression analysis, of which KIF11 was the most common. High expression of
LINCO00648 in lung cancer patients indicates poor prognosis of patients and is expected to become a potential diagnostic marker for lung cancer.
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Introduction randomized trials using low-dose CT, it was found that
the mortality rate of low-dose CT was 20% lower than
As one of the most common causes of cancer-related that of chest X-ray. This is also an important reason
deaths in the world, lung cancer has become the most why low-dose CT is recommended for early diagnosis
serious health and public safety problem in the world of lung cancer. However, due to the radiation and high
(1). A recent epidemiological statistic showed that in price of low-dose CT, it is difficult for patients to carry
2018 (2), there were more than 2 million new lung can- out multiple tests (11). Therefore, clinicians urgently
cer patients and 1.7 million death in the world. The inci- need to find an economical and effective noninvasive
dence rate of lung cancer is increasing year by year and biomarker for early lung cancer to solve this problem.
shows a younger trend. Lung cancer can be divided into Non-coding RNA has been a hot topic discussed by
small cell lung cancer and non-small cell lung cancer various disciplines in recent ten years (12). Previously,
according to pathological types, with the proportions of due to technical and instrument defects, research on non-
15-20 and 80-85% respectively (3, 4). Although targe- coding RNA was limited. With the continuous improve-
ted therapy of molecular biological tumors has impro- ment of technology, more and more non-coding RNA
ved the survival rate of lung cancer in recent years, the has been found to be associated with the occurrence and
survival rate of lung cancer patients is still not ideal. development of various diseases (13). Among them,
Studies have found that most patients have progressed non-coding short-chain RNA (miR), cyclic RNA (cir-
to the middle and late stages after being admitted to the cRNA), Long non-coding RNA (LncRNA) are the most
hospital for pathological diagnosis, which makes surgi- prominent (14-16). LncRNA is a long-chain non-coding
cal treatment difficult and leads to poor prognosis (5-7). RNA with a length of more than 200nt. Previous studies
Data showed that the 5-year survival rate of lung cancer found that (17) LncRNAs are differentially expressed
patients is only 16%, and how to improve this problem in various tumors, such as lung cancer, gastric cancer,
has become one of the main problems that clinicians liver cancer, colon cancer and other tumors (18-21), and
need to solve (8). have certain diagnostic value and is expected to become
At present, besides the pathological biopsy, the most a potential diagnostic marker for tumors. LINC00648
accurate diagnostic scheme for lung cancer is imaging is one of the members of LncRNA. Previous studies on
detection (9). Previous studies reported (10) that in large LINCO00648 are very few and there is little research in
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lung cancer. In this study, we found that LINC00648 is
highly expressed in lung cancer patients through TCGA
database analysis, and is expected to become a potential
diagnostic marker for lung cancer patients.

Therefore, in this study, we verified the diagnostic
value and potential mechanism of LINC00648 in lung
cancer patients through the TCGA database combined
with clinical experiments, providing potential directions
for clinical diagnosis and treatment.

Materials and Methods

TCGA database analysis

We logged on to the https://portal.gdc.cancer.gov
to download mRNA data of Lung adenocarcinoma and
Lung squamous cell carcinoma transcripts. The data
were integrated by Perl script, and then LINC00648
was retrieved from lung cancer patients. The extracted
data were transformed into the log (x+1,2), and then
the difference analysis was carried out. Altogether 1145
samples were downloaded, of which 1037 were cancer
samples and 108 were adjacent samples.

Clinical data collection

Fifty-two patients with lung cancer diagnosed and
treated in our hospital from May 2014 to March 2016
were collected as the study group, including 40 male
patients and 12 female patients, with an average age of
62.5+ 6.2 years. Another 30 normal people examined
during the same period were collected as the control
group, including 22 males and 8 females, with an ave-
rage age of 61.5+ 5 5.3 years. This study was approved
by the Medical Ethics Committee of our hospital. In-
clusion criteria were as follows: Altogether 52 patients
were confirmed as primary non-small cell lung cancer
through histological examination, and targeted radio-
therapy and chemotherapy were not carried out before
the study; patients were classified into different stages
according to the 8th Union for International Cancer
Control (UICC); patients and their families in the study
were informed and signed informed consent forms. Ex-
clusion criteria were as follows: patients with other tu-
mors and with a survival period of fewer than 3 months;
patients did not cooperate with follow-up; patients with
congenital diseases and immune deficiency diseases;
patients had a serious infection before this study.

Collection and analysis of serum samples

A 5 ml of peripheral blood from two groups of sub-
jects were collected, placed for 30 min, centrifuged at
3000 rpm for 10 min, and then the supernatant was col-
lected for RT-qPCR amplification.

RT-QPCR detection

Total RNA was extracted by TRIzol kit (Invitrogen
Company, USA), and the purity, concentration and inte-
grity of total RNA were detected by UV spectrophoto-
meter and agarose gel electrophoresis. Subsequently,
reverse transcription was performed by the TagMan™
Reverse reverse transcription kit (Invitrogen Company,
USA), and the transcription steps were strictly operated
according to the kit instructions. The cDNA was sub-
jected to subsequent research. PCR amplification was
carried out using the PrimeScript RT Master Mix kit

(Takara Bio Company, Japan). Amplification system:
10 pL of SYBR qPCR Mix, 0.8 pL of upstream and
downstream primers, 2 pL of cDNA product, 0.4 pL of
50x Rox reference dye, and finally RNase-free water
was used to make up to 20 pL. PCR reaction conditions:
pre-denaturation at 95 °C for the 60s, denaturation at 95
°C for 30s, annealing and extension at 60 °C for 40s,
with a total of 40 cycles. In the experiment, three pa-
rallel repeating wells were designed, and all specimens
were repeatedly tested for 3 times. GENE and GADPH
were used as internal references, the data were analyzed
with 2-44¢/(22). The PCR instrument was ABI 7500PCR,
the upstream primer of LINC00648: 5'-TCCCAG-
TGACCCCA-3', and the downstream primer: 5'-GCC
TAACCGGTGCTGCTG-3'; GADPH upstream primer:
5'-GAGAGAGAGAGAGAGACCTCACCGCTG-3',
downstream primer: 5-ACTGTGAGAGAGAGAGA-
GAGAGAATTCAGT-3".

Follow-up

The patients were followed up until March 2019.
The follow-up was counted through telephone and out-
patient electronic medical records at the 1st, 3rd, 6th,
9th and 12th months of each year.

Bioinformatics analysis

Http://starbase.sysu.edu.cn/ was adopted to predict
LINCO00648 targeted miR. miRDB, miRTarBase and
TargetScan online websites were adopted to predict tar-
geted mRNA for the predicted targeted miR, and Cytos-
cape to visualize ceRNA (competing for endogenous
RNAs, Endogenous competitive RNA) network. The
R language ClusterProfiler package was used to enrich
GO and KEGG, and String was used to visualizing the
protein co-expression network for targeting RNA.

Statistical analysis

In this study, the SPSS20.0 software package was
applied to perform statistical analysis of the data. Gra-
phPad 7 software package was used to visualize the
required pictures. K-S test was used to analyze the
distribution of measurement data. Normal distribu-
tion data were expressed by meant standard deviation
(Meas+SD), an inter-group comparison was conducted
by an independent sample t-test, a multi-group compa-
rison was conducted by one-way analysis of variance,
expressed by F, and afterward, pairwise comparisons
were conducted by LSD-t-test. ROC was used to visua-
lize the diagnostic value of LINC00648 in lung cancer,
Pearson test was used to analyze the correlation of va-
rious genes, K-M survival curve was used to plot the
total survival condition of patients, Log-rank test was
applied for analysis, and multivariate Cox regression
was applied to analyze the prognosis of patients. When
p< 0.05, there was a statistical difference.

Results

Baseline data

First, comparing the clinical data of the two groups
of patients, it was discovered that there were statistical
differences in gender, age, BMI, smoking history and
drinking history between the two groups (p> 0.05), indi-
cating that the two groups were comparable. Fifty-two
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Table 1. Comparison of baseline data in this experiment.

Factor Patient group (n=52) Control group (n=30) ¥ 2/t value p value
Gender

Male 40 (76.92) 22 (73.33) 0.133 0.715

Female 12 (23.08) 8 (26.67) ’
Age (years) 62.3+6.3 61.5+£5.3 0.741 0.461
BMI (kg/m2) 23.15+1.88 22.9542.05 0.449 0.655
Smoking index

>400 40 (76.92) 20 (66.67)

<400 12 (23.08) 10 (33.33) 2.052 0.152
Drinking history

Yes 10 (19.23) 7 (23.33)

No 42 (80.77) 23 (76.67) 0195 0.659

patients with lung cancer diagnosed and treated in our
hospital from May 2014 to March 2016 were collected
as the study group, including 38 male patients and 12
female patients, with an average age of 62.5+ 6.2 years.
Another 30 normal people examined during the same
period were collected as the control group, including 22
males and 8 females, with an average age of 61.5+5 5.3
years (Table 1).

Expression of LINC00648 in lung cancer

In order to verify the expression of LINC00648 in
lung cancer, we found through TCGA database analy-
sis that the expression of LINC00648 in cancer samples
was significantly higher than that in the control group
(p< 0.001). Therefore, we carried out clinical expe-
riments to detect the expression of LINC00648 in the
serum of patients and control groups. The results were
consistent with the database results. The expression of
LINCO00648 in the serum of cancer patients was signifi-
cantly increased. The relationship between LINC00648
and the patient's pathological data was further ana-
lyzed, and the patients were divided into high and
low expression groups according to the median value
of LINC000648. It was found that patients with high
expression of LINC00648 showed at stage III+1V, lym-
phatic metastasis and the probability of low differentia-
tion increased significantly (Figure 1 and Table 2).
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Figure 1. Expression of LINC00648 in lung cancer patients. A:
LINC00648 expression increased in lung cancer samples in the
TCGA database. B: LINC00648 expression increased in the pa-
tient's serum. *** indicates that P>0.001.

Diagnostic value of LINC00648 in lung cancer

In order to confirm the diagnostic value of
LINCO00648 in lung cancer, we further visualized the
ROC curve. The result showed that the area under the
curve of LINC00648 in the diagnosis of lung cancer
was 0.886, which had high diagnostic value. In order to
observe the expression of LINC00648 in patients with
early lung cancer, we further compared the expression
of LINC00648 in patients with different TNM stages.
The results showed that LINC00648 was differentially
expressed in different stages, and the ROC curve was
visualized to find that LINC00648 has certain clinical
value in diagnosing early lung cancer (Figure 2 and

Table 2. Relationship between LINC00648 and pathological data of patients.

Factor High expression (n=26) Low expression (n=26) y?value p value
Gender

Male (n=40) 22(84.62) 18(69.23)

Female (n=12) 4(15.38) 8(30.77) 1733 0.188
Age

>60 years old (n=37) 17(65.38) 20(76.92)

< 60 years old (n=15) 9(34.62) 6(23.08) 0.843 0.359
Tumor size

>3cm(n=25) 14(53.85) 11(42.31)

<3cm(n=27) 12(46.15) 15(57.69) 0.693 0.405
Lymphatic metastasis

Yes (n=20) 14(53.85) 6(23.08)

No (n=32) 12(46.15) 20(76.92) 3.200 0.023
Differentiation

Low differentiation (n=22) 16(61.54) 6(23.08)

Medium+High 7.879 0.005

Differentiation (n=30) 10(38.46) 20(76.92)
TNM staging

I+IT (n=32) 11(42.31) 21(80.77)

MI+1V (n=20) 15(57.69) 5(19.23) 8.125 0.004
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Figure 2. Diagnostic value of LINC00648 in lung cancer and its
expression in different stages; A. ROC curve of LINC00648 in
the diagnosis of normal people and lung cancer. B. The expres-
sion of LINC00648 in patients with different stages. C. ROC curve
of LINC00648 in distinguishing early-stage (stage I) lung cancer
patients from healthy people. D. ROC curve of LINC00648 in dis-
tinguishing early-stage lung cancer patients from the moderate and
advanced stage (stage [I+11I+IV). A: indicates that compared with
the control group, P< 0.05; B: indicates that compared with the
stage | patients, P< 0.05; C: indicates that compared with the stage
II patients, P< 0.05; D: indicates that compared with the stage 111
patients, P< 0.05.

Table 3).

Relationship between LINC00648 and survival of
lung cancer patients

Altogether 52 patients were followed up. The ove-
rall survival rate of the patients was 21.15% (11 cases).
According to the death of the patients, the patients were
divided into a survival group and death group. Compa-
ring the expression of LINC00648 in the two groups of
patients, it was found that the expression of LINC00648
in the death group was significantly higher than that in
the survival group. ROC curve analysis showed that the
area of LINC00648 under the predicted death curve was
0.747, which has certain clinical value. According to the

Table 3. ROC curve parameters.

median value of LINC00648, the patients were further
divided into high and low expression groups. Observing
the survival of patients, it was found that the overall sur-
vival rate of patients in the high expression group was
significantly reduced (p =0.001, Figure 3).

Prognosis analysis of lung cancer patients

The pathological data of lung cancer patients were
collected for the univariate Cox regression analysis. The
results showed that lymph metastasis, differentiation,
TNM staging and LINC00648 were independent factors
affecting the prognosis of patients. Further multivariate
Cox regression analysis found that lymph metastasis
and LINC00648 were independent prognostic factors of
patients (Table 4).

Bioinformatics analysis

Through bioinformatics analysis, the relevant me-
chanism of LINC00648 was further explored. First,
a total of 17 targeted miRs were found by predicting
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Figure 3. Relationship between LINC00648 and patient survival;
A: LINC00648 expression increased in dead patients. B: Predic-
ting curve area of LINC00648 on patient death. The best specificity
and sensitivity were 100.00% and 48.78% when the cut-off was
1.353. C: The overall survival rate of patients with high expression

of LINC00648 decreased.

Indicators AUC 95CI% Specificity Sensitivity Youden index Cut-off
LINCO00648 diagnosis of lung cancer 0.886 0.817~0.955 96.67% 76.92% 73.59% >1.169
LINC00648 distinguishing early lung cancer 0.759  0.619~0.900 96.67% 50.00% 46.67% >1.169
from healthy people

LINC00648 diagnosis of carly and advanced 0.907 0.823~0.990 100.00 79.41% 79.41% >1.297

lung cancer

Table 4. Prognostic factors of lung cancer patients.

Univariate Cox regression

Multivariate Cox regression

Factor

p-value  HR HR(95CI%) __ p-value HR HR(95CI%)

Gender (male VS female) 0.178 1.704 0.785-3.699

Age (> 60vs < 60) 0.353 0.730 0.376-1.418

Tumor size (= 3cmvs < 3cm) 0.357 0.747 0.402-1.389

Lymphatic metastasis (yes VS no) 0.006 2.471 1.301-4.692 0.019 2.200 1.141-4.24

Differentiation (low differentiation VS 0.018 2147 1.141-4.041 1393 0.704  0.704-2.756

medium+high differentiation)

TNM phase (I+11 VS TIT+IV) 0.007 0.421 0.223-0.793 0.203 0.627 0.306-1.286

LINC00648 (high VS low) 0.001 2.882 1.52-5.467 0.004 2.647 1.375-5.095
Cell Mol Biol (Noisy le Grand) 2020 | Volume 66 | Issue 3 104
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the targeted miRs of LINC00648 (Table 5). Then, a
total of 78 potential mMRNA were found by predicting
the targeted mRNA of the 17 targeted miRs (Table 6).
Through GO enrichment analysis, it was found that
LINC00648 may participate in 7 important biological
processes (Table 7). KEGG enrichment analysis found
that LINC00648 participated in the signal pathways of
the Hippo signaling pathway, Transcriptional misregu-
lation in cancer, MAPK signaling pathway, Proteogly-
cans in cancer (Table 8). Subsequently, through PPI pro-
tein coexpression analysis, 55 coexpression pairs were
found, of which KIF11 was the most over-expressed
protein (Figure 4).

Discussion

In this study, we have proved through experiments
that LINC00648 is highly expressed in lung cancer
patients. Patients with high expression showed at stage
HI+IV, lymphatic metastasis and the probability of low
differentiation significantly increased. and patients
showed poor prognosis. LINC00648 was expected to
become a potential biomarker for the diagnosis and pro-

Table 5. Potential miR targeting LINC00648.
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Figure 4. Bioinformatics analysis. See the text for more infor-
mation. A: CeRNA network. LncRNA in red, miR in yellow and
mRNA in light blue. B: GO biological function enrichment. C:
Enrichment of KEGG signaling pathway. D: Number of predic-
ted mRNA co-expression pairs. E.String protein co-expression
network image.

LncRNA miR

miR-223-3p, miR-199a-5p, miR-199b-5p, miR-186-5p, miR-4761-3p, miR-

3179, miR-224-5p, miR-5687, miR-766-5p, miR-9-5p, miR-580-3p, miR-

LINC00648 380-3p, miR-369-3p, miR-374c-5p, miR-655-3p, miR-605-3p, and miR-625-
3p
Table 6. Potential mRNA targeting 17 miR.
miR mRNA

MAP3K3, CDK5R1, KLF13, WNT2, PTX3, LINGO1, ZNF107, PRELP,
TWEF1, HOXD10, EFNA3, CAV1, TRIM2, IGF2BP3, JUNB, MAGI2, ADM,

miR-223-3p, miR-199a-5p, miR-199b-5p,
miR-186-5p, miR-4761-3p, miR-3179, miR-
224-5p, miR-5687, miR-766-5p, miR-9-5p,
miR-580-3p, miR-380-3p, miR-369-3p, miR-
374c¢c-5p, miR-655-3p, miR-605-3p, and miR-
625-3p

PODXL, IL6ST, DRAMI, PABPCI1L2B, KIF14, ZBED3, FZD5, DEPDCI,
RHOB, ATAD2, TMEM164, CFTR, TRIM67, PLA2G4D, ARHGAPG,
KIAA1462, CREBRF, BCL11B, CSTF2, PABPC1L2A, RBL1, MAPIB,
TRIB1, LMO2, CYB5A, EPB41L3, TGFBR3, DLC1, EYA4, LIN28B,
SESN3, PPMIF, FBN2, PHACTR2, FZD4, SLC1A1, FAM60A, DSNI1,
SMAD7, BTG2, MTHFD2, CSF1, EN2, TNFRSF21, ZNF106, TGFBR2,

ZEBI1, ZFHX4, ZNF365, ZWINT, UNG, NETO2, ONECUT2, C150rf52,
FRY, ECT2, FOXP1, KIF11, TXNIP, MEF2C, and ACSL4

Table 7. GO terminology. See the text for more information.

ID Description

p-value

genelD Count

GO:0046332  SMAD binding
transcriptional activator activity, RNA

2.971E-04

SMAD7/TGFBR2/TGFBR3/MAGI2 4
HOXD10/JUNB/LMO2/MEF2C/

G0O:0001228 polymerase 11 Franscrlpthn rt.egulatory region 4.370E-04 ONECUT2/KLF13/BCL11B/CREBRF 8
sequence-specific DNA binding
G0:0030165 PDZ domain binding 5.509E-04 CFTR/TGFBR3/FZD4/KIF14 4
G0:0019955 cytokine binding 1.039E-03 IL6ST/TGFBR2/TGFBR3/FZD4 4
GO:0048185 activin binding 1.188E-03 SMAD7/TGFBR3 2
GO:0001102  RNNApolymerase Il activating transeription  yep 03 [ \O2/MEF2C/RBLI 3
factor binding
transforming growth factor beta receptor
GO:0005160 binding 1.246E-03 SMAD7/TGFBR2/TGFBR3 3
Table 8. KEGG terminology. See the text for more information.
ID Description p-value genelD Count
hsa04390 Hippo signaling pathway 5.297E-04 SMAD7/TGFBR2/WNT2/FZD5/FZD4 5
hsa05202 Transcriptional misregulation in cancer 1.214E-03 LMO2/MEF2C/ZEB1/TGFBR2/BCLI11B 5
hsa04010 MAPK signaling pathway 1.660E-03  CSF1/EFNA3/MEF2C/MAP3K3/TGFBR2/PLA2G4D 6
hsa05205 Proteoglycans in cancer 1.874E-03 CAVI1/HOXDI10/WNT2/FZD5/FZD4 5
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gnosis of lung cancer patients. Further bioinformatics
analysis showed that LINC00648 participates in the
progress of several important biological pathways and
tumor signaling pathways, which is also an important
direction for our future research.

LncRNA is a long-chain non-coding RNA. In re-
cent years, many studies have found that LncRNA is
involved in the occurrence and development of lung
cancer (22, 23). For example, Nie et al. (24) found that
LncRNA-UCALI plays a carcinogenic role in non-small
cell lung cancer by targeting miR-193a-3p, and Cui et
al. (25) found that up-regulation of LncRNA SNHGI
can inhibit miR-101-3p and activate Wnt/B-catenin si-
gnaling pathway to promote the progress of non-small
cell lung cancer, while Jiang et al. (26) found that cir-
culating LncRNA XLOC_ 009167 can be used as a bio-
marker for lung cancer diagnosis. LINC0064S is also a
member of the LncRNA family and located on human
chromosome 14q21.3. Previous studies on LINC00648
were rare, but we found that LINC00648 was highly
expressed in lung cancer samples through the TCGA
database, which indicates that LINC00648 is expected
to become a potential marker for lung cancer diagnosis
and prognosis. Therefore, we further confirmed the role
of LINC00648 in lung cancer through clinical research.

In this study, we detected the expression of
LINC00648 in serum samples of clinical patients and
found that it increased significantly in patients with lung
cancer, and further compared the expression in patients
with different stages. We found that the expression of
LINCO00648 also showed an upward trend with the conti-
nuous increase of TNM stages. LINC00648 had a high
clinical diagnostic value in the diagnosis of lung cancer
and early lung cancer and was expected to become a
potential diagnostic marker of lung cancer by the ROC
curve. Lung cancer is one of the top three malignant
tumors in clinical mortality and morbidity. Prognosis
and survival of lung cancer patients have always been
a difficult problem for clinicians to solve (27). Previous
studies found that (28) early diagnosis can effectively
improve the survival rate of lung cancer patients, but
there were relatively few markers for predicting the sur-
vival prognosis of lung cancer patients. In this study, we
have followed up the patients and compared the expres-
sion of LINC00648 in patients' serum according to the
survival status of the patients. It was found that the ex-
pression of LINC00648 in patients' serum in the death
group was obviously increased. Moreover, the area of
LINC00648 under the prediction death curve of lung
cancer patients was more than 0.7 through ROC curve
analysis, which has certain clinical value. After further
observation of the survival of patients in the high and
low expression groups, it was found that the overall sur-
vival rate of patients in the high expression group was
significantly reduced, which suggested that LINC00648
could be used as a potential observation indicator for
the survival of lung cancer patients, and also found that
LINCO00648 could be used as an independent prognostic
factor for lung cancer patients through Cox regression
analysis.

Through the above research, we could prelimina-
rily explain that LINC00648 has high clinical value
in the diagnosis and prognosis of lung cancer, but the
relevant mechanism 1is still unclear. Therefore, in this

study, we determined the possible relevant mechanisms
through bioinformatics, laying the foundation for our
subsequent research. In this study, we first predicted
miR that may have binding sites with LINC00648, they
further predicted the potential binding mRNA of miR
and visualized the ceRNA network map. In recent years,
studies found that crosstalk occurs between LncRNAs
and mRNAs through competition and sharing of miR
response elements (MRE), called ceRNAs (29). And
there were many studies indicated that (30, 31) ceRNAs
play different roles in the occurrence and development
of various diseases. In this study, we found a total of 17
miRs that may be combined with LINC00648.

Through literature search, we found that miR-223-
3p, miR-199a-5p, miR-199b-5p are relatively more
studied in lung cancer (32-34). Further, online predic-
tion software was used to analyze the predicted miR
downstream mRNA, and 78 potential mRNA were
found. Through GO enrichment analysis, it was found
that LINC00648 may participate in the biological func-
tions of SMAD binding, Transcription Al Activator
Activity, RNA polymerase Il transcription regulatory
region sequence-specific DNA binding, PDZ domain
binding, cytokine binding, activin binding, RNA poly-
merase Il activating transcription factor binding, trans-
forming growth factor-beta receptor binding. However,
KEGG enrichment analysis found that LINC00648
participated in the occurrence of the Hippo signa-
ling pathway, Transcriptional misregulation in cancer,
MAPK signaling pathway, Proteoglycans in cancer.
Many previous kinds of literature reported that (35-38)
Hippo signaling pathway, Transcriptional misregulation
in cancer, MAPK signaling pathway, Proteoglycans in
cancer signaling pathways play an important role in the
occurrence and development of lung cancer, and these
studies are the direction and cornerstone of our future
research. Subsequently, we also predicted PPI protein
co-expression of the predicted mRNA and found 55 co-
expression pairs, of which KIF11 was the protein with
the most over-expression pairs. KIF11 is called mem-
ber 11 of the kinesin family and is located on a human
10923.33 chromosome. Previous studies found that the
differential expression of (39) KIF11 is closely related
to the poor prognosis of lung cancer, but the specific
mechanism has not been clearly studied, which may be
our future research direction (40-55).

In this study, we verified the clinical value of
LINCO00648 in lung cancer through the TCGA database
and clinical experiments and predicted the potential
mechanism of LINC00648 through bioinformatics ana-
lysis. However, this study still has certain limitations.
First, we did not collect serum samples of patients with
benign lung lesions. Whether LINC00648 has diagnos-
tic value in differentiating patients with benign lung
lesions is unclear. Secondly, although we analyzed the
potential mechanism of LINC00648 through bioin-
formatics, we did not carry out further experiments to
verify it. Finally, more samples are needed to further
verify whether LINC00648 can be popularized clini-
cally for the small sample size. Therefore, we hope to
carry out basic experiments in future research and col-
lect different samples and cases to further demonstrate
the results of this study. To sum up, high expression of
LINCO00648 in lung cancer patients indicates poor pro-
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gnosis of patients and is expected to become a potential
diagnostic marker for lung cancer.
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