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Abstract: Distinguishing between N6-methyladenosine (m6A)-associated long noncoding RNAs (IncRNAs) is crucial
in non-small-cell lung cancer (NSCLC) patients. In this research, the prognosis and immunotherapeutic response of
INncRNAs and m6A in NSCLC were examined. IncRNAs related to m6A were identified using co-expression analyses,
and their prognostic impact on patients with NSCLC was assessed using univariate Cox regression analysis. Sixty-
three m6A-associated IncRNAs were determined as prognostic IncRNAs, and on this basis, 25 m6A-associated
IncRNAs were screened by least absolute shrinkage and selection operator (lasso) Cox regression. Multivariable
Cox analysis obtained 14 m6A-associated IncRNAs for the construction of risk model. The NSCLC patients were
grouped into different risk subgroups in accordance with the median of the risk fraction in each data, and we evalu-
ated the differences of potential immunotherapeutic characteristics and drug sensitivity prediction between the two
subgroups. By using this model to recombine patients, they can be effectively distinguished in terms of the immu-
notherapy response. Furthermore, candidate compounds for the differentiation of NSCLC subtypes were identified.
The model based on 14 m6A-associated INcCRNAs is a promising prognostic biomarker, which may help to predict the
efficacy of immunotherapy in NSCLC patients and provide a theoretical basis for improving the outcome of patients.
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Introduction of molecular biomarkers provides new ideas for

the prediction of curative effect and prognosis

Pulmonary carcinoma is a malignant tumor
originating from the lung bronchial mucosal or
glandular cells, and its incidence and mortality
rates have increased rapidly. Pulmonary carci-
noma is one of the largest malignant tumors
threatening human life and health [1]. NSCLC is
one of the histological types of pulmonary car-
cinoma, accounting for about 85% of all lung
carcinoma cases. Most patients with NSCLC
are diagnosed with local advanced stage or
metastasis, and the overall prognosis is very
poor. The outcome of early NSCLC is better
than that of late-stage NSCLC and it can usually
be treated using surgical resection or radiother-
apy. In addition to imaging-based examination,
other methods are used for the early detection
of NSCLC [2]. At present, some studies have
indicated that the identification and utilization

of patients.

Modification of RNA methylation is responsible
for approximately 60% of all RNA modifications.
N6-methyladenosine (m6BA) is a prominent dec-
oration in noncoding RNAs (ncRNAs) and mes-
senger RNAs (mRNASs). It is one of the several
RNA modifications currently known. m6A modi-
fication is reversible and exists in nearly every
type of RNA, It is closely related to many dis-
ease processes, such as oncogenesis. m6A
methylation modifications include common par-
ticipation of methyltransferase, demethylase,
and methylated reading proteins [3]. The most
recent study on m6A in cancer has indicated
that it plays a definite role in various cancers.
For instance, METTL3 is upregulated in lung
adenocarcinoma (LUAD) and has an influence
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on promoting the invasion of human pulmonary
carcinoma cells [4]. YTHDF1 is amplified in
NSCLC to promote cell proliferation [5]. FEZF1-
AS1 affected by m6A modification adjusts the
ITGA11/miR-516b-5p axis and eventually in-
creases its expression in NSCLC [6].

This study examined the prognostic function of
mo6A-associated INcRNAs to aid in the explora-
tion of biomarkers related to the prognosis and
immune response of patients with NSCLC.

Materials and methods

Information acquisition and sorting of patients
with NSCLC

We obtained the data on mutation, RNA se-
quence transcription group, and the related
clinical information from previous NSCLC pa-
tients using the Cancer Genome Atlas (TCGA).
As a retrospective study, to decrease the sta-
tistical deviation in this study, NSCLC patients
without accurate survival data were eliminated
from the study. We obtained 1,037 tumor tis-
sue specimens and 108 normal tissue speci-
mens from the TCGA database. We used Perl
software to organize the transcriptome data
and converted the IDs by using the mRNA
matrix and its corresponding script. Based on
past research, the expression matrices of 23
MO6A genes were obtained from TCGA, which
consisted of authors (VIRMA, RBM15, RBM-
15B, METTL3, METTL14, METTL16, ZC3H13,
and WTAP), readers (IGFBP1, IGFBP2, IGFBP3,
YTHDC1, YTHDC2, YTHDF1, YTHDF2, YTHDF3,
RBMX, HNRNPC, HNRNPA2B1, LRPPRC, and
FMR1), and erasers (ALKBH5 and FTO).

Appraisal of m6A-associated IncRNAs

We used the Perl program to structure a hu-
man configuration file and the gene expression
matrix, and obtained mRNA and IncRNAs gene
expression profiles by running the relevant
script program. Based on the m6A-related gene
types “writer”, “reader”, and “eraser” and the
relevant gene names, the MG6A-associated
gene expression profile were obtained by apply-
ing the limma software package in the R soft-
ware. Co-expression analyses were performed
to define the correlation between the MG6GA-
associated gene expression and IncRNAs. We
obtained the m6A-associated IncRNAs through
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Pearson’s correlational analysis (P < 0.001 and
|Pearson r| > 0.4) to determine 1651 MGA-
associated IncRNAs. In addition, the co-expres-
sion network diagram was drawn by the dplyr
software package, ggplot2 software package,
and ggalluval software package. The expres-
sion data of MG6A-associated IncRNAs was
combined with the clinical survival data throu-
gh the limma software package. The relevance
between prognosis M6A-associated IncRNAs
and M6A-associated genes was determined by
using the limma software package, reshape2
software package, tidyverse software package,
and ggplot2 software package, and the corre-
lation heat map was drawn.

Establishment of m6A IncRNAs-related prog-
nostic model

The whole set from TCGA was randomly split
into the training group (50%) and the test group
(50%). We used the training set to build the
M6A-associated INcRNA model and to apply the
entire training and test sets to the established
model. In this study, univariate analysis was
performed to screen the prognosis of M6A-
associated IncRNAs from 1651 M6A-associat-
ed IncRNAs in the TCGA data set (P < 0.05).
We used the R software package glmnet for
lasso Cox regression, we discovered that 63
M6A-associated IncRNAs were obviously relat-
ed with Overall Survival (0S) in NSCLC pa-
tients of the TCGA data set. In addition, we
used multivariate Cox regression to analyze 14
M6A-associated IncRNAs, and eventually 14
M6A-associated IncRNAs risk models were
set up. Among them, 6 IncRNAs (AL606489.1,
AC084117.1, ‘NR2F2-AS1’, AC022165.1, ‘ZN-
F8-ERVK3-1', AC020915.2) were independent
adverse prognostic factors for 0OS, and the
rest (ACO27117.1, ACO08114.1, ‘MAPKAPK5-
ASZ1, AL161757.2, ‘PDC-AS1, ‘LMO7DN-ITZ,
AC090948.1, ACO05479.2) were independent
favorable prognostic factors for 0S. We used
the following formula to calculate the risk
fraction:

risk fraction = X __ coef (x) expr (x)

Where, coef (x) indicates the regression coe-
fficient of IncRNAs associated with survival,
and expr (x) indicates the expression of Inc-
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RNAs. On the basis of the median value of
risk fraction, they were split into different risk
subgroups.

Statistical analysis

We obtained the survival curve through the
survminer package and survival package in
order to compare the difference of OS between
the low-risk and high-risk groups. The corre-
sponding subject receiver operating character-
istic (ROC) curve was obtained through timeR-
OC software package, and the concordance
index (C-index) curve was obtained through the
Survival software package, rms software, and
pec software package to assess the correct-
ness of our model in forecasting patient sur-
vival. We also used the pheatmap software
package to obtain the risk curve. Multivariate
and univariate independent prognostic analy-
ses were implemented through the survival
software package to assess whether our mo-
del is independent of other clinical prognostic
factors that may affect the outcome of pati-
ents. We performed the validation of the clini-
cal groups to examine whether our model was
applicable to distinct clinical groups. Clinical
and risk relevance analyses were performed to
differentiate between the associated low-risk
and high-risk M6A-associated IncRNAs as well
as to clarify the relevance between clinical fea-
tures and our prognostic risk model. Principal
Component Analysis (PCA) was employed to
identify and visualize the m6A gene, the total
gene expression profile, M6A-associated Inc-
RNA, and the model IncRNA data. For the sake
of probing the potential mechanism of distinct
prognosis between the different risk subgr-
oups, the “limma” R package was used to de-
fine the discrepancy expressed genes (DEGS)
among the subgroups (FDR < 0.05 and |log2fc|
> 1). Further functional enrichment analyses of
DEGs were unfolded to evaluate the differenc-
es in the biological process (BP), cellular com-
ponents (CC), and molecular function (MF)
between the low-risk and high-risk subgroups.

Exploration of the immunotherapy model

R software package was applied to assess and
calculate the mutation data. The differences
between high mutation load and patient sur-
vival and between low mutation load and pa-
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tient survival were evaluated. We employed
the tide algorithm to predict the efficacy of
immunotherapy.

Analysis of potential compounds of target
M6A-associated IncRNAs model

To obtain the getPotential pharmaceutical com-
pound for the therapy of NSCLC clinically, we
calculated the half maximal inhibitory concen-
tration (IC50) of NSCLC database compounds
in the TCGA project, which was acquired from
the Genomics of Drug Sensitivity in Cancer
(GDSC) website. The R software package pRRo-
phetic was used to forecast the IC50 of com-
pounds for NSCLC patients.

Construction of nomogram

The establishment of the column diagram dem-
onstrated the predictive ability of OS for 1, 3,
and 5 years. Line diagrams included several
predictors (such risk fraction, T-stage, N-stage,
TNM stage, gender, and age). The calibration
curve was applied to illustrate the difference
between the survival rate predicted by the
model and the actual results.

Results

Assessment of m6A-associated INncRNAS in
NSCLC patients

Figure 1 shows the flow diagram of risk model
construction and subsequent analysis of m6A-
associated IncCRNAs in NSCLC patients. The
expression matrices of 23 m6A genes and
14056 IncRNAs were obtained from The Can-
cer Genome Atlas (TCGA) data pool. According
to Pearson coefficient (P < 0.001 and |Pearson
r| > 0.4), the m6As significantly related to
IncRNAs were acquired, and the Sankey dia-
gram of m6A-IncRNA was drawn (Figure 2A).
Altogether, 1651 m6A-associated IncCRNAs we-
re assessed. Figure 2B indicates the correla-
tion between 14 IncRNAs and m6A-associated
genes in TCGA data pool.

Structure of the risk model of m6A-associated
IncRNAs in NSCLC patients

We used univariate Cox regression analysis
to select mB6A-associated prognostic INncRNAs
from 1,651 m6A associated IncRNAs. Altoge-
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ther, 63 m6A associated IncRNAs were found
to be remarkably associated with OS (P < 0.05)
(Figure 3A). Lasso Cox method was analyzed
for the 63 m6BA-associated prognostic INcCRNAs
in the TCGA queue, and 25 m6A-associated
IncRNAs were obtained (Figure 3B and 3C).
Next, multivariate Cox analysis was applied to
obtain 14 m6A-associated IncRNAs for con-
structing risk models in NSCLC patients (Table
1). On the basis of the median value of the
prognostic risk level, the NSCLC patients were
divided into different risk subgroups. Figure 4A
depicts the risk-level distribution among differ-
ent risk subgroups in the training group, and
Figure 4B presents the survival time and sur-
vival status of the patients in the two distinct
risk subgroups. Figure 4C depicts the expres-
sion standards and risks of the 14 m6A-associ-
ated IncRNAs per patient. The Kaplan-Meier
survival curve showed that the lower the risk
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score, the better the survival prognosis (P <
0.001) (Figure 4D).

To check the prognostic ability of the model, a
unified method was applied to compute the risk
fraction of every patient in the test set as well
as the whole test set. Figure 5 describes the
scatter of the risk levels, survival status, and
the description of m6A-associated INncRNAs in
the test set (Figure 5A-C) and the whole test
set (Figure 5E-G). Kaplan-Meier survival analy-
sis of the test set and the whole test set indi-
cated that there was no difference in the re-
sults of the TCGA training set. Patients with a
lower risk fraction had better OS than those
with a higher risk fraction (Figure 5D and 5H).

The OS differences between different risk sub-
groups in TCGA group were analyzed with
regard to the general clinicopathological char-
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cRNAs. B. Heatmap of the correlation between 23 m6A genes and 14 prog-

nostic m6A related IncRNAs.

acteristics. Compared with the high-risk group,
the subgroup with lower risk had better OS
upon dividing the subgroups based on age,
sex, and tumor stage (Figure 6).

PCA verified the grouping capability of the
m6A-associated IncRNA model

PCA was used to test the differences between
different risk subgroups according to the risk
model of the total gene expression profile, 23
mMO6A genes, 14 mBA-associated IncRNAs, and
risk model of 14 m6A-associated IncRNAs
(Figure 7A-D). Figure 7A-C show that the dis-
tribution of the high-risk and low-risk groups
was comparatively dispersed. But, differences
in the distribution between different risk sub-
groups were evident from the results of our
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immune dysfunction and re-
jection (TIDE) score was app-
lied to evaluate tumor immune
escape. A higher tide score
means a higher possibility of
immune escape and a lower success rate of
immunotherapy. In our research, the high-risk
group has a lower score and is more likely to
respond to immunotherapy (Figure 8C). Maf-
tools package was applied to analyze and
summarize the mutation data. The mutations
were distinguished according to the predictors
of variation effect. Figure 8D and 8E illustrate
the top 20 genes with mutation frequency
between the low-risk and high-risk groups of
LUAD. Figure 8F and 8G show the top 20 genes
with mutation frequency between lung squa-
mous cell carcinoma (LUSC) low-risk and high-
risk subgroups. The tumour mutational burden
(TMB) score was then calculated according to
TGCA somatic mutation data. The tumor muta-
tion load in the high-risk group of patients with
LUAD was higher than that in the low-risk group,
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Figure 3. A. Univariate Cox regression analysis showed
that the selected IncRNAs were significantly correlat-
ed with clinical prognosis. B. The regulatory param-
eters (log A) of OS related proteins were selected to
cross verify the error curve. Draw the vertical line at
the optimal value according to the minimum criterion
and 1-se criterion. C. Plot of the lasso coefficient dis-
tribution of 25 OS related IncRNAs and vertical lines
with the value selected by 10x cross validation.

Table 1. Multivariate Cox regression analysis
showed 14 independent prognostic INcRNAs

Id coef
AC027117.1 -0.194147157644064
AL606489.1 0.455587975835069
AC084117.1 0.441591501889677
AC008114.1 -1.64879373061543
‘MAPKAPK5-AS1’ -0.324057213978301
‘NR2F2-AS1’ 1.31330855789548
AL161757.2 -1.22285742672866
‘PDC-AST’ -0.835014653321143

‘LMO7DN-ITY -0.655246626580307
AC022165.1 1.59089060719201
AC090948.1 -0.681906232917018
‘ZNF8-ERVK3-1’ 1.02052572330987
AC005479.2 -0.324707380405547
AC020915.2 0.575262289352546

which revealed that the TMB of the different
risk groups varied (Figure 8H). In patients with
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Partial Likelihood Deviance

Coefficients

62 62 60 57 55 53 46 39 33 28 25 22 14 6 2

L2
.
(298
.
.
.

. .
. .
..........

120

Log(®)

62 56 44 28 17

Log Lambda

LUSC, significant differences were not observed
between the TMB scores of different groups
(Figure 8I). TMB is the number of somatic muta-
tions per megabase pair in a specific genomic
region. The LUAD patients were split into low
mutation load group and high mutation load
group. The survival curve of the patients in the
low mutation load group was similar to that of
the patients in the high mutation load group,
which signified that there was no obvious differ-
ence in survival between the two subgroups
(Figure 8J). The OS of patients with a high
mutation load and low mutation load in the
high-risk group was worse than that of the
patients with a high mutation load and low
mutation load in the low-risk group. The sur-
vival curve of patients with a high mutation
load in the high-risk group was analogous to
that of the patients with a low mutation load,
which implied that high and low mutation sta-
tuses cannot differentiate the survival rate
of the high-risk group (Figure 8K). These dis-
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coveries indicate that m6A-associated IncRNA
model may be more meaningful for disease
prediction than high and low mutation load. The
LUSC patients were split into high mutation
load group and low mutation load group. The
survival curve of the patients in the high muta-
tion load group was higher than that of the
patients in the low mutation load group (Figure
8L). The 0S of the patients with a low mutation
load in the high-risk group was worse than that
of the patients with a high mutation load in the
high-risk group, the survival outcome of the
patients with a low mutation load in the low-risk
group was worse than that of patients with a
high mutation load in the low-risk group, the 0S
of the high-risk group in the low mutation load
group was worse than that of the low-risk group,
and the OS of the high-risk group in the high
mutation load group was worse than that of
the low-risk group (Figure 8M). These observa-
tions indicate that the m6A-associated IncRNA
model has prognostic significance both in high
and low mutation loads.
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Screening of potential drugs for the m6A-relat-
ed IncRNA model

To screen potential drugs through IncRNA
model in NSCLC patients, the half maximum
inhibitory concentration (IC50) was applied ba-
sed on every sample in the GDSC data pool to
estimate the treatment response. Ninety-five
compounds were screened to determine whe-
ther there were obvious differences in the IC50
estimates between the two subgroups, and
sensitivity of the high-risk group to all these
potential drugs was higher (Supplementary
Figure 1). In the high-risk group, sensitivity of
70 compounds to these potential drugs was
higher. We selected 4 more sensitive com-
pounds for analysis. Saracatinib (AZD.0530) is
an SRC inhibitor, which can reduce the expres-
sion of PD-L1 in NSCLC cells, thereby enhanc-
ing the anti-tumor effect in NSCLC [7]. Bicalu-
tamide is mainly used to treat prostate cancer
[8]. GSK269962A is a rock inhibitor. The dou-
ble effects of EGFR and rock on triple negative

Am J Transl Res 2022;14(12):8457-8472
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breast cancer cells can enhance their autopha-
gy and lead to cancer cell death [9]. These two
are less studied in lung cancer. TAE684 (NVP-
TAEG84) is a selective ALK inhibitor. In lung
cancer cell lines containing wild-type h694r or
e1384k mutant ALK, TAEG84 effectively inhib-
ited the proliferation and induced apoptosis of
cells expressing h694r or e1384k mutant ALK
[10].

Evaluation of the m6A-associated IncRNA
prognostic model in NSCLC

Single factor and multifactor Cox analysis was
used to estimate whether the prognostic model
of the 14 m6A-associated IncRNAs was an
independent prognostic factor for NSCLC. In
single factor Cox analysis, the hazard ratio (HR)
and 95% confidence interval (Cl) of the risk
score were 1.251 and 1.198-1.307, respective-
ly (P <0.001) (Figure 9A). In multifactor Cox an-
alysis, HR was 1.245 and 95% CI was 1.191-
1.302 (P < 0.001) (Figure 9B), which demon-
strated that the risk model was not associated
with clinical features such as age, tumor stage,
or sex. As an independent prognostic indicator,
our m6A prognostic model is probably helpful
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for clinical prognostic evaluation. The compli-
ance index and area under the ROC curve (AUC)
of the risk score were evaluated. The consis-
tency index of the risk score is always higher
than that of other clinical factors and gradually
decreases over time, implying that the risk level
had a better effect in predicting the prognosis
of NSCLC (Figure 9C). The study further drew
the ROC curve of risk score, age, gender and
tumor stage to predict OS, and the AUC values
were 0.686, 0.539, 0.551 and 0.629 respec-
tively, indicating that the prognostic model of
risk score is reliable for the prognosis evalua-
tion of NSCLC (Figure 9D). The ROC curve of
time has AUC values of 0.686 for 1-year surviv-
al, 0.669 for 3-year survival, and 0.642 for
H5-year survival, suggesting that the model is
relatively stable, which means that the m6A
related IncRNAs model has a good ability in
evaluating prognosis (Figure 9E).

Establishment and evaluation of column line
diagram

A nomogram containing the clinical risk charac-

teristics and risk were used to predict the inci-
dence rate of OS in 1, 3, and 5 years. In com-
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parison with the clinical features, the risk level
of the prognostic model demonstrated out-
standing predictive power in the nomogram
(Figure 10A). The associated diagram showed
that the calculated 1-, 3-, and 5-year OS ra-
tios were consistent with the predicted ratios
(Figure 10B).

Discussion

The most common type of pulmonary carcino-
ma is NSCLC. Several articles mainly identify
the characteristics of ncRNAs to predict the
survival rate and immunotherapy response of
the NSCLC patients.

More than 100 chemical modifications have
been identified in cellular RNA [11], including
messenger RNA (mRNA) and non-coding RNA
(ncRNA). m6A is the principal embellishment in
the mRNA of many eukaryotic species [11].
Numerous studies have documented that m6A
modification regulates the pathogenesis of
cancer.

IncRNA is an important regulatory factor [12],
and thousands of IncRNAs exist in the human
genome [13]. They have tissue specificity,
sequence conservation, and low expression
[14]. Recent research has demonstrated that
IncRNAs can regulate gene expression and
affect many important physiological processes
with a variety of functions, such as chromatin
modification, enhancer, transcriptional regula-
tion and so on [12, 16]. Mounting evidence has
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indicated that IncRNAs are associated with the
development of many human diseases [15].
The expression profiles of IncRNAs are different
in diverse physiological and pathological envi-
ronments, which denotes that these biological
molecules may reflect the disease state. Re-
searchers have found that some IncRNAs are
also involved in tuberculosis, interstitial lung
disease, chronic obstructive pulmonary dis-
ease, and asthma [17]. Extracellular IncRNAs
can also be used as diagnostic biomarkers of
pulmonary carcinoma. For example, IncRNA
growth arrest-special transcript 5 (GASDH) is im-
portant for cancer progression. In contrast to
healthy controls, the expression of Exo-GAS5
was downregulated in patients with pulmonary
carcinoma [18]. In addition, Exo-GAS5 expr-
ession was higher in NSCLC patients with sm-
all tumors and early Tumor Node Metastasis
(TNM) classification. Thus, Exo-GAS5 can be
used to distinguish patients with early NSCLC
[19]. Another study showed that the expre-
ssion of plasma exons ENSG00000245648
and SOX2-0T were increased in lung squamous
cell carcinoma patients in comparison with the
negative control group. This finding revealed
that SOX2-0T level can reflect the tumor state
to a certain extent [20]. In common, other re-
search indicated that the expression of exo-
somal MALAT-1 was increased in the NSCLC
patients. On the basis of their research, MALAT-
1 included in the exons in serum can promote
the invasion and metastasis of pulmonary car-
cinoma cells because of progress in the cell
cycle and decrease in the apoptosis of pulmo-

Am J Transl Res 2022;14(12):8457-8472



MO6A associated IncRNAs as biomarkers for NSCLC

nary carcinoma cells. Knockout of MALAT-1 in
NSCLC cells can inhibit the invasion and metas-
tasis of these carcinoma cells [21]. As describ-
ed above, because exosomal IncRNAs are in-
volved in the development of pulmonary carci-
noma, they are helpful for the diagnosis of pul-
monary carcinoma. In the future, inhibiting the
generation and secretion of exosomes and
downregulating the level of INCRNA in the exo-
somes may be used as a novel method for the
treatment of pulmonary carcinoma. Resear-
chers have shown that exogenous IncCRNAs are
also related to the drug resistance of some
cancers, such as pulmonary carcinoma. Com-
pared with normal NSCLC cells, the IncRNA
RP11-838N2.4 was increased in cells with erlo-
tinib resistance; and knocking out the IncRNA
RP11-838N2.4 can remove this influence [22].
The H19 expression increased in Gefitinib-
resistant drug resistance cells. Extracellular
H19 promoted the resistance of the NSCLC
cells to gefitinib by packaging them into exons
[23, 24]. The pivotal in vitro role of IncRNAs in
the acquisition of drug resistance of pulmonary
carcinoma cells might provide a method for
lowering the failure of chemotherapy for pulmo-
nary carcinoma.

m6A-modified IncRNAs have been researched
further. For example, Xue et al. found that the
IncRNA ABHD11-AS1 was increased in NSCLC
tissue samples and cells, and ectopic exces-
sive expression would lead to poor prognosis in
NSCLC patients. MeRIP-seq revealed that m6A
methyltransferases, such as METTL3, had an
m6A modification site, which enhanced the
expression of ABHD11-AS1. The results empha-
size that ABHD11-AS1 is highly expressed in
NSCLC tissues and cancer cells. Knocking do-
wn the expression of ABHD11-AS1 can inhibit
cell proliferation and migration in vitro [25, 26].

In our research, 1651 m6A-associated IncRNAs
were identified to determine the prognostic
value of m6A-associated IncRNAs. The TCGA
data pool authenticated the prognostic value of
25 m6A-associated IncRNAs, of which 14 were
used to construct m6A-associated INncRNA mo-
dels to predict OS in the NSCLC patients. In
view of the medium risk fraction, the NSCLC
patients were divided into different risk sub-
groups. The clinical results of the high-risk gr-
oup were obviously worse. ROC curve indicat-
ed that previous clinical characteristics were
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worse than the model in predicting the survival
rate of the NSCLC patients. A nomogram was
also built to show the uniformity between OS
and the predicted rates at 1, 3, and 5 years.
This prognostic risk model is quite accurate in
predicting OS in NSCLC patients, and the pre-
diction model played an important role in iden-
tifying new biomarkers in subsequent studies.

In recent times, immunotherapy has become
the focus of cancer therapy. The only predictive
biomarker used at present for patient selection
is PD-L1, but it has some limitations. Hence,
developing biomarkers, such as TMB, to help in
patient selection remains the focus of ongoing
research [27]. The survival curve of patients
with a high mutation load was found to be high-
er than that of patients with a low mutation
load, and the prognosis was better. A recent
study compared nivolumab combined with che-
motherapy for the first-line treatment of ad-
vanced NSCLC. For patients with high TMB,
those treated with nivolumab had a higher
effective rate than those treated with chemo-
therapy. Notably, patients with PD-L1 and high
TMB had the best prognosis [28]. Our results
are consistent with this observation. In our re-
search, the TIDE score of high-risk group is
lower than that of low-risk group, and the re-
sults are statistically significant, which means
that patients in high-risk group are more sensi-
tive to immunotherapy. In addition, our resear-
ch has provided new insights into the regulato-
ry mechanism of m6A-associated InNcRNAs in
NSCLC.

Conclusion

In conclusion, we analyzed the clinical data and
expression profile of NSCLC specimens in TCGA
database. The prognosis model based on the
relevant genes of Bioscience analysis can ef-
fectively predict the efficacy and prognosis of
immunotherapy in NSCLC patients. The poten-
tial drugs for patients with NSCLC were select-
ed using the model, thereby yielding new thera-
peutic targets and prognostic biomarkers for
follow-up studies.
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Supplementary Figure 1. Ninety-five compounds.



