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m6A-related lncRNAs are potential
biomarkers for predicting prognoses and
immune responses in patients with LUAD
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Lung adenocarcinoma (LUAD) is the most frequent subtype of
lung cancer worldwide. However, the survival rate of LUAD pa-
tients remains low. N6-methyladenosine (m6A) and long non-
coding RNAs (lncRNAs) play vital roles in the prognostic value
and the immunotherapeutic response of LUAD. Thus,
discerning lncRNAs associated with m6A in LUAD patients is
critical. In this study, m6A-related lncRNAs were analyzed
and obtained by coexpression. Univariate, least absolute
shrinkage and selection operator (LASSO), and multivariate
Cox regression analyses were conducted to construct an m6A-
related lncRNA model. Kaplan-Meier analysis, principal-
component analysis (PCA), functional enrichment annotation,
and nomogramwere used to analyze the riskmodel. Finally, the
potential immunotherapeutic signatures and drug sensitivity
prediction targeting this model were also discussed. The risk
model comprising 12 m6A-related lncRNAs was identified as
an independent predictor of prognoses. By regrouping the pa-
tients with this model, we can distinguish between them more
effectively in terms of the immunotherapeutic response.
Finally, candidate compounds aimed at LUAD subtype differ-
entiation were identified. This risk model based on the m6A-
based lncRNAs may be promising for the clinical prediction
of prognoses and immunotherapeutic responses in LUAD pa-
tients.

INTRODUCTION
Lung adenocarcinoma (LUAD) is the most frequent subtype of lung
cancer worldwide.1–3 With advances in diagnosis, surgery, radio-
therapy, and molecular therapeutics, the clinical outcome of LUAD
patients has significantly improved. However, the 5-year survival
rate of LUAD patients is still at a low level.4,5 Presently, evidence
has shown that the discovery and application of molecular bio-
markers can provide prognostic value.6

N6-methyladenosine (m6A), the most abundant RNAmodification of
eukaryotic cells, is vital in various biological processes and mRNA
metabolism, such as RNA processing, transport, and stability.7,8

m6A modification comprises methyltransferase, signal transducers,
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and demethylase, which are also called writers, readers and erasers,
respectively. Additionally, m6A modification is also a reversible
RNA epigenetic process.9 Changes in the RNA structure can affect
various cell processes; therefore, the effect of m6A-regulated long
noncoding RNAs (lncRNAs) may be crucial for the proliferation
and migration of cancer cells.10

Recent studies have shown that m6Amodification regulates oncogen-
esis and tumor development. For example, FEZF1-AS1 influenced by
m6A modification regulates the ITGA11/miR-516b-5p axis and
finally is upregulated in non-small cell lung cancer (NSCLC).11 Addi-
tionally, m6A methyltransferase-like 3 (METTL3)-induced lncRNA
ABHD11-AS1 is upregulated in NSCLC, and its ectopic expression
is closely related to the poor prognosis of patients with NSCLC.12

Recently, several bioinformatics studies have shown that the dysregu-
lation of m6A regulators is involved in LUAD.13,14 The specific role of
m6A regulators in lncRNAs remains unclear; therefore, understand-
ing the mechanism of m6A-related lncRNAs in the development of
LUAD may be useful for prognostic targets.

In our study, we abstracted the expression profiles of 14,142 lncRNAs
and 21 m6A genes from The Cancer Genome Atlas (TCGA) dataset.
Next, we identified the m6A-associated lncRNAs using Pearson’s cor-
relation analysis. This model is based on a novel prognostic model of
m6A, which was developed to forecast the overall survival (OS) of pa-
tients with LUAD. Next, using the publicly available drug sensitivity
database, we discovered candidate drugs targeting this m6A-related
uthor(s).
://creativecommons.org/licenses/by-nc-nd/4.0/).
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Figure 1. Flow chart of this study
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lncRNA signature. Additionally, we explored the relationship associ-
ation with immunotherapy responses. Finally, we established a
nomogram to predict the OS of patients with LUAD.

RESULTS
Identification of m6A-related lncRNAs in patients with LUAD

The detailed workflow for risk model construction and subsequent
analyses is shown in Figure 1. The matrix expression of 21 m6A genes
and 14,142 lncRNAs was abstracted from the TCGA database. We
defined m6A-related lncRNAs as lncRNAs that were significantly
related to greater than or equal to one of the 21 m6A genes (|Pearson
R| > 0.3 and p < 0.001). Finally, the m6A-lncRNA coexpression
network was visualized using the Sankey diagram in Figure 2A, and
1,149 m6A-related lncRNAs were discerned as m6A-related lncRNAs.
The correlation between m6A genes and m6A-related lncRNAs in the
TCGA entire set is shown in Figure 2B.

Construction and validation of a risk model according to m6A-

related lncRNAs in LUAD patients

We screened m6A-associated prognostic lncRNAs from 1,149 m6A-
associated lncRNAs in the TCGA training set using univariate Cox
regression analysis. Thirty-eight m6A-related lncRNAs in the
TCGA dataset were significantly correlated with OS (Figure 3A).
LASSO-penalized Cox analysis is a common method of multiple
regression analysis. The application of this method not only enhances
the forecast accuracy and explainability of the statistical model but
also makes variable options and regularization simultaneously. This
method is extensively applied for the optimal choice of characteristics
in high-dimensional data with an inferior correlation and prominent
forecasted value to avoid overfitting. Consequently, this method can
effectively discern the most available forecast markers and produce
a prognostic indicator to predict clinical results. The dashed perpen-
dicular line illustrates the first-rank value of log l with the minimum
segment likelihood bias. Hence, 24 m6A-related lncRNAs were
selected for the subsequent multivariate analysis (Figures 3B and
3C). Next, we used multivariate Cox ratio hazard regression analysis
to distinguish autocephalous prognostic proteins. Twelve m6A-
related lncRNAs were prognostic proteins independently correlated
with OS in the training queue and were used to construct a risk model
to assess the prognostic risk of patients with LUAD (Figure 3D).
LUAD samples were categorized into low- and high-risk groups based
on the median value of the prognostic risk grade. The distribution of
risk grades between the low-risk and high-risk groups is depicted in
Figure 4A, and the survival status and survival time of patients in
the two different risk groups are shown in Figure 4B. The relative
expression standards of the 12 m6A-related lncRNAs for each patient
are shown in Figure 4C. The survival analysis demonstrated that the
OS of the low-risk group was longer than that of the high-risk group
(p < 0.001) (Figure 4D).

To test the prognostic capability of this established model, we calcu-
lated risk scores for every patient in the test set and entire set using the
uniform formula. Figure 5 depicts the distribution of risk grades,
pattern of survival status and survival time, and expression of the
m6A-related lncRNAs in the testing set (Figures 5A–5C) and entire
set (Figures 5E–5G). Kaplan-Meier survival analyses performed on
the testing set and entire set showed no differences in the outcomes
in the TCGA training set: the OS of LUAD patients with higher
risk scores was worse than that of patients with lower risk scores (Fig-
ures 5D and 5H). To further predict the ability of the prognostic
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Figure 2. Identification of m6A-related lncRNAs in LUAD patients

(A) Sankey relational diagram for 21 m6A genes and m6A-related lncRNAs. (B) Heatmap for the correlations between 21 m6A genes and the 12 prognostic m6A-related

lncRNAs.
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model, the disease-free interval (DFI), progression-free interval (PFI),
and disease-specific survival (DSS) were explored to distinguish high-
and low-risk LUAD patients. As predicted, DFI, PFI, and DSS were
different between the low- and high-risk groups, indicating that the
m6A-related lncRNAmodel level affected the prognosis of LUAD pa-
tients (Figures S1A–S1C).

The discrepancies in OS stratified by the universal clinicopathologic
characteristics were analyzed between the low- and high-risk groups
in the TCGA entire set. According to the subgroups classified by
gender, age, stage, or tumor stage, the OS of the low-risk group
continued to be superior to that of the high-risk group (Figure 6).

Principal-component analysis (PCA) further verifies the

grouping ability of the m6A-related lncRNA model

PCA was conducted to test the difference between the low-risk and
high-risk groups based on the entire gene expression profiles, 21
m6A genes, 12 m6A-related lncRNAs, and risk model classified by
the expression profiles of the 12 m6A-related lncRNAs (Figures 7A–
7D). Figures 7A–7C display that the distributions of the high- and
low-risk groupswere relatively scattered.However, the results obtained
based on our model illustrated that the low- and high-risk groups had
different distributions (Figure 7D). These results suggest that the prog-
nostic signature candistinguish between the low- andhigh-risk groups.
782 Molecular Therapy: Nucleic Acids Vol. 24 June 2021
Estimation of the tumor immune microenvironment and cancer

immunotherapy response using the m6A-related lncRNA model

The enrichment level and activity of several immune cells, pathways,
or functions in LUAD were further analyzed based on the m6A-
related lncRNA model from 504 LUAD samples. The low-risk and
high-risk groups showed prominent differences in the expression of
immune indicators (Figure 8A). To explore the underlying molecular
mechanisms of the m6A-based model, we performed Gene Ontology
(GO) enrichment analysis, which revealed the involvement of many
immune-related biological processes (Figure 8B). We next investi-
gated the correlations between the m6A-related lncRNA model and
immunotherapeutic biomarkers. Unsurprisingly, we discovered that
the high-risk group was more likely to respond to immunotherapy
than the low-risk group, indicating that this m6A-based classifier in-
dex might serve as an indicator for predicting Tumor Immune
Dysfunction and Exclusion (TIDE) (Figure 8C). Using the R package
maftools, the mutation data were analyzed and summarized. The mu-
tations were stratified based on the variant effect predictor. The top 20
driver genes with the highest alteration frequency between the high-
and low-risk subgroups are shown in Figures 8D and 8E. We then
calculated TMB scores based on the TGCA somatic mutation data.
The TMB in the low-risk group exceeded that in the high-risk group,
showing that the m6A-based classifier index had a high correlation
with TMB (Figure 8F). TP53 mutations are correlated with a worse



Figure 3. Risk model for LUAD patients based on m6A-related lncRNAs

(A) Univariate Cox regression analysis revealed that the selected lncRNAs significantly correlated with clinical prognosis. (B) The tuning parameters (log l) of OS-related

proteins were selected to cross-verify the error curve. According to the minimal criterion and 1-se criterion, perpendicular imaginary lines were drawn at the optimal value. (C)

The LASSO coefficient profile of 24 OS-related lncRNAs and perpendicular imaginary line were drawn at the value chosen by 10-fold cross-validation. (D) Multivariate Cox

regression analysis showed 12 independent prognostic lncRNAs.
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survival and can be used as a prognostic marker in lung cancer.
Therefore, we tested whether the m6A-related lncRNA model could
predict the OS outcome better than TP53 mutation status. Patients
with TP53 mutation and wild-type TP53 in the high-risk groups
(defined as TP53 mutation/high and TP53 wild/high, respectively)
presented a worse OS than patients with TP53 mutation and wild-
type TP53 in the low-risk groups (TP53 mutation/low and TP53
wild/low, respectively) (Figure 8G). Interestingly, patients with
wild-type TP53 in the high-risk group (TP53 wild/high) had worse
survival outcomes than patients with TP53 mutation in the low-risk
group (TP53 mutation/low). The survival curve of patients with
TP53 mutation in the high-risk group (TP53 mutation/high) was
similar to that of patients with wild-type TP53 in the high-risk group
(TP53 wild/high), indicating that the TP53 mutation status failed to
distinguish the survival rate in the high-risk group. Thus, these find-
ings indicate that the m6A-related lncRNA model may have greater
prognostic significance than the TP53 mutation status.

Identification of novel candidate compounds targeting the m6A-

related lncRNA model

To identify potential drugs targeting our lncRNA model for treating
LUADpatients, weused thepRRophetic algorithmto estimate the ther-
apeutic response based on the half-maximal inhibitory concentration
(IC50) available in the Genomics of Drug Sensitivity in Cancer
(GDSC) database for each sample. We found that 78 compounds
were screened out for significant differences in the estimated IC50 be-
tween these two groups, and the high group was more sensitive to all
of these compounds. Figure S2 displays the top 20 compounds that
might be used for further analysis in patients with LUAD.

Evaluation of the prognostic risk model of m6A-related lncRNAs

and clinical features of LUAD

We performed univariate and multivariate Cox regression analyses to
evaluate whether the risk model of 12 m6A-related lncRNAs had in-
dependent prognostic characteristics for LUAD. The HR of the risk
score and 95% confidence interval (CI) were 1.06 and 1.04–1.08
(p < 0.001) in univariate Cox regression analysis, respectively. In
multivariate Cox regression analysis, the HR was 1.07 and 95% CI
was 1.05–1.09 (p < 0.001) (Figure 9A), indicating that the risk model
of the 12 m6A-related lncRNAs was unrelated to clinicopathological
parameters, such as gender, age, tumor/node/metastasis (TNM) stage,
and tobacco smoking history. The conformance index of the risk
score and the area under the ROC curve (AUC) were assessed. This
process was conducted to better assess the uniqueness and suscepti-
bility of risk scores in predicting outcomes in patients with LUAD.
With increasing time, the concordance index of the risk score was
Molecular Therapy: Nucleic Acids Vol. 24 June 2021 783
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Figure 4. Prognostic value of the risk patterns of the 12 m6A-related lncRNAs in the TCGA training set

(A) Distribution of m6A-related lncRNAmodel-based risk score. (B) Different patterns of survival status and survival time between the high- and low-risk groups. (C) Clustering

analysis heatmap shows the expression standards of the 12 prognostic lncRNAs for each patient. (D) Kaplan-Meier survival curves of the OS of patients in the high- and low-

risk groups.
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always greater than that of other clinical factors, suggesting that the
risk grade could better forecast the prognosis of LUAD (Figure 9B).
The AUC of the risk grade was also higher than the AUCs of other
clinicopathological characteristics, showing that the prognostic risk
model of the 12 m6A-related lncRNAs for LUAD was comparatively
dependable (Figure 9C).

Construction and evaluation of the prognostic nomogram

The nomogram comprising the risk grade and clinical risk character-
istics was fabricated to predict the 1-, 2-, and 3-year OS incidences. By
comparison with clinical factors, the risk grade of the prognostic
model showed predominant predictive ability in the nomogram (Fig-
ure 10A). Correlation charts displayed that the observed versus pre-
dicted rates of the 1-, 2-, and 3-year OS revealed ideal consistency
(Figures 10B–10D).

DISCUSSION
As the most common subtype of lung cancer,15 many medical re-
searchers have focused on studying the occurrence, development,
and treatment of LUAD in recent years.9,16,17 Accumulating studies
have shown that different lung cancer subtypes have distinct clinical
characteristics and clinical outcomes; thus, an increasing number of
studies focusing on identifying signatures with noncoding RNAs
784 Molecular Therapy: Nucleic Acids Vol. 24 June 2021
have been conducted to predict the survival and immunotherapeutic
response in patients with LUAD.18–20

As the most abundant posttranscriptional modification in eukaryotic
mRNAs and lncRNAs, m6A has extensive regulatory usefulness in
regulating mRNA transcription, splicing, and translation and influ-
encing the structure and effect of lncRNAs.10 Additionally,
lncRNA-related studies have drawn attention in numerous cancer
fields.19 m6A regulators canmodify specific lncRNAs tomaintain ma-
lignant n6-methyladenosine and lncRNAs in various tumors.20

Studies have shown that m6A modification of lncRNAs can affect
the occurrence and development of tumors, and lncRNAs may target
m6A regulators as competitive endogenous RNAs, affecting tumor
invasive progression.10 m6A modification can adjust lncRNA func-
tion by supplying binding sites to m6A reader proteins. It can also
regulate local RNA structure to permit concrete RNA-binding pro-
teins to enter the surrounding m6A residue. Additionally, m6A modi-
fication can affect the formation of the RNA-DNA triple helix, in
which a lncRNA binds to the series through the Hoogsteen base
pair in the main groove of double-stranded DNA.21 Furthermore,
m6A may impact the reciprocity site between lncRNAs and specific
DNA.22 Both m6A and lncRNAs are important regulators of LUAD
tumorigenesis.23 However, studies on the pathological role of m6A



Figure 5. Prognostic value of the risk model of the 12 m6A-related lncRNAs in the TCGA testing and entire sets

(A) Distribution of m6A-related lncRNAmodel-based risk score for the testing set. (B) Patterns of the survival time and survival status between the high- and low-risk groups for

the testing set. (C) Clustering analysis heatmap shows the display levels of the 12 prognostic lncRNAs for each patient in the testing set. (D) Kaplan-Meier survival curves of the

OS of patients in the high- and low-risk groups for the testing set. (E) Distribution of the m6A-related lncRNA model-based risk score for the entire set. (F) Patterns of the

survival time and survival status between the high- and low-risk groups for the entire set. (G) Clustering analysis heatmap shows the expression levels of the 12 prognostic

lncRNAs for each patient for the entire set. (H) Kaplan-Meier survival curves of OS of patients in the low- and high-risk groups for the entire set.
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and lncRNAs in LUAD progression remain limited, and studies on
the biological mechanisms and prognostic biomarkers of LUAD con-
cerning m6A-related lncRNAs are still lacking.24,25 In the present
study, we were inspired by the function of m6A and lncRNAs in
LUAD; thus, we attempted to construct an independent model based
on m6A-related lncRNAs.

In our study, 1,149 m6A-related lncRNAs from the TCGA dataset
were identified in this paper to explore the prognostic function of
m6A-related lncRNAs. The TCGA dataset confirmed the prognostic
value of 24 m6A-related lncRNAs, and 12 of them were applied to
construct an m6A-related lncRNAmodel to predict the OS of patients
with LUAD. Among them, DLGAP1-AS2 contributes to glioma cell
proliferation, migration, and apoptosis by upregulating the expres-
sion of the downstream target YAP1.26 Additionally, as immune-
related lncRNAs, AC123595.1 and AC026355.1 can increase the
predicted value of LUAD.27 Additionally, other lncRNAs were re-
vealed for the first time. Subsequently, LUAD patients were separated
into high- and low-risk groups based on the intermediate risk score,
and the high-risk group had apparently poor clinical results. Multi-
variate Cox regression analysis showed that the m6A-related lncRNA
model was an autocephalous risk element of OS. ROC analysis
showed that the model was superior to conventional clinical features
in the survival prediction for LUAD.We also established a nomogram
Molecular Therapy: Nucleic Acids Vol. 24 June 2021 785
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Figure 6. Kaplan-Meier curves of OS differences stratified by gender, age, tumor grade, or TNM stage between the high- and low-risk groups in the TCGA

entire set
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showing perfect consistency between the observed and predicted rates
for the 1-year, 3-year, and 5-year OS. Finally, the observed versus 1-
year, 3-year, and 5-year OS forecasting rates displayed excellent con-
sistency. The risk model based on 12 m6A-related lncRNAs that were
independently associated with OS was fairly accurate, and this predic-
tion model could identify novel biomarkers for subsequent studies.

The TMB is the total number of somatic coding mutations and is
related to the emergence of neoantigens that trigger antitumor im-
munity.28 Recent studies revealed the TMB as a valid biomarker to
predict the response to PD-L1 treatment.29 We found that the
TMB in the low-risk group exceeded that the in high-risk group.
In addition, an increasing number of studies have used the TIDE
prediction score, which is a computational framework developed
for immunotherapeutic prediction,30 and its predictive function
has been validated successfully. In our study, the prediction of the
TIDE algorithm suggests that patients with the high-risk subtype
have a superior response to immunotherapy. According to the above
results, we infer that this prediction model may provide dependable
immune biomarkers for oncotherapy. Additionally, our study pro-
vides new insight into the molecular biological mechanism of
m6A-related lncRNAs in LUAD.

In the clinic, the pathological stage is the decisive factor in the prog-
nosis of LUAD.31 However, LUAD patients at the same stage always
have different clinical outcomes, suggesting that the present periodi-
zation systems in providing dependable predictions and reflecting the
heterogeneity of LUAD are inaccurate.32 Therefore, latent predictive
and therapeutic biomarkers should be explored. The established
786 Molecular Therapy: Nucleic Acids Vol. 24 June 2021
m6A-related lncRNA model provides a new method for prognostic
prediction in LUAD patients. The results also provide insight for
future studies on the process and mechanism of m6A modification
of lncRNAs. In our study, several methods were used to confirm
this novel model, and we might choose the optimal model and utilize
it evenly. We assumed that the prediction model was acceptable
without the external data validation. We are also aware of some short-
comings and limitations in this study. External validation by other
clinical datasets would be beneficial, and the biological mechanism
of m6A-related lncRNAs has not been fully elucidated. Thus, we
will recollect clinical samples and expand the sample size. Addition-
ally, we will attempt to validate the accuracy of this model via more
external experiments to explore the role of lncRNAs and their inter-
action with m6A-related genes in our following work.

In conclusion, our study provides clues for prognostic prediction in
patients with LUAD and may help elucidate the process and mecha-
nism of m6A-regulated lncRNAs. In addition, the prediction model
shows sensitivity in identifying LUAD patients who may respond
well to immunotherapy.
MATERIALS AND METHODS
Acquisition of information of patients with LUAD

Using VarScan software, we obtained RNA sequence transcriptome
data, relevant clinical information, and mutation data of LUAD pa-
tients from the TCGA (https://cancergenome.nih.gov/) database. To
reduce statistical bias in this analysis, LUAD patients with missing
OS values were excluded.

https://cancergenome.nih.gov/


Figure 7. Principal component analysis between the high- and low-risk groups based on

(A) entire gene expression profiles, (B) 21 m6A genes, (C) 12 m6A-related lncRNAs, and (D) risk model based on the representation profiles of the 12 m6A-related lncRNAs in

the TCGA entire set
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Selection of m6A genes and m6A-related lncRNAs

We obtained the profiles of lncRNAs and m6A genes from the TCGA
database. According to previous studies, the expression matrixes of 21
m6A genes were retrieved from the TCGA, including the expression
data of writers (METTL3, METTL14, METTL16, VIRMA, RBM15,
RBM15B, ZC3H13, and WTAP), readers (IGF2BP1, IGF2BP2,
IGF2BP3, YTHDC1, YTHDC2, YTHDF1, YTHDF2, YTHDF3,
HNRNPA2B1, HNRNPC, and RBMX), and erasers (ALKBH5 and
FTO).9 We screened m6A-related lncRNAs by Pearson’s correlation
analysis, and 1,149m6A-related lncRNAs were identified. The process
used the criteria of |Pearson R| >0.3 and p <0.001.

Establishment and validation of the risk signature

The entire TCGA set was randomized as a training set and the testing
set. The training set was utilized to construct an m6A-related lncRNA
model, and the entire set and testing set were applied to validate this
established model. Table S1 shows the baseline characteristics of these
two sets. No significant differences in clinical properties were
observed between the two datasets (p > 0.05). Combined with
LUAD survival information in TCGA, we screened the prognosis of
m6A-related lncRNAs from 1,149 m6A-related lncRNAs in the
TCGA dataset (p < 0.05), and univariate Cox regression was used
in this study.33 Using the R package glmnet to conduct LASSO Cox
regression (using the penalty parameter estimated by 10-fold cross-
validation), we found that 24 m6A-related lncRNAs were distinctly
related to the OS of LUAD patients from TCGA datasets.34 Multi-
factor Cox regression was applied to analyze the 24 m6A-related
lncRNAs, and a 12-m6A-related lncRNA risk model was ultimately
established.3 The following formula was used to calculate the risk
score: Risk score = coef (lncRNA1) � expr (lncRNA1) + coef
(lncRNA2) � expr (lncRNA2) + .. + coef (lncRNAn) � expr
(lncRNAn), where coef indicates the coefficients, coef (lncRNAn)
was the coefficient of lncRNAs correlated with survival, and expr
(lncRNAn) was the expression of lncRNAs. According to the median
risk score, subgroups including low- and high- risk groups were
established.35

Functional analysis

We performed GO analysis to identify the differentially expressed
genes. This process utilizes the R package clusterProfiler. The analysis
threshold was determined by the p value, and p <0.05 indicates that
the functional comment is significantly enriched.16,36

Exploration of the model in the immunotherapeutic treatment

We used the R package maftools to evaluate and sum the mutation
data. The TMB was measured according to tumor-specific mutated
Molecular Therapy: Nucleic Acids Vol. 24 June 2021 787
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Figure 8. Estimation of the tumor immune microenvironment and cancer immunotherapy response using the m6A-related lncRNA model in the TCGA

entire set

(A) The indicated standards of the immunity index for each patient. (B) GO enrichment analysis. (C) TIDE prediction difference in the high- and low-risk patients. (D and E)

Waterfall plot displays mutation information of the genes with high mutation frequencies in the high-risk group (D) and low-risk group (E). (F) TMB difference in the high- and

low-risk patients. (G) Kaplan-Meier curve analysis of OS is shown for patients classified according to the TP53 mutation status and m6A-related lncRNA model.
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genes.37 We used the TIDE algorithm to predict the likelihood of the
immunotherapeutic response.33

PCA and Kaplan-Meier survival analysis

PCA was used for effective dimensionality reduction, model identifica-
tion, and grouping visualization of high-dimensional data of the entire
gene expression profiles, 21 m6A genes, 12 m6A-related lncRNAs, and
risk model according to the expression patterns of the 12 m6A-related
lncRNAs.38 We used Kaplan-Meier survival analysis to appraise diver-
sities in the OS between the high-risk and low-risk groups. The R pack-
ages survMiner and survival were tools to enable this process.3

Exploration of potential compounds targeting m6A-related

lncRNA model in clinical treatment

To obtain potential compounds in the clinic for LUAD treatment, we
calculated the IC50 of compounds obtained from the GDSC website in
the TCGA project of the LUAD dataset. The R package pRRophetic
was used to predict the IC50 of compounds obtained from the
GDSC website in patients with LUAD.

Independence of the m6A-related lncRNA model

Multivariate and univariate Cox regression analyses were conducted
to test whether the prognostic pattern was an independent variable
788 Molecular Therapy: Nucleic Acids Vol. 24 June 2021
considering other clinical characteristics (gender, age, TNM stage,
T stage, N stage, M stage, and tobacco smoking history) in the patients
with LUAD.16

Establishing and proving a predictive nomogram

The predictive ability of the nomogram and other predictors (age,
gender, risk score, TNM stage, T stage, N stage, M stage, and tobacco
smoking history) for the 1-, 3-, and 5-year OS was set up. Correction
curves based on the Hosmer-Lemeshow test were applied to illustrate
the uniformity between the practical outcome and model prediction
outcome.

SUPPLEMENTAL INFORMATION
Supplemental information can be found online at https://doi.org/10.
1016/j.omtn.2021.04.003.
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Figure 9. Assessment of the prognostic risk model of the m6A-related lncRNAs and clinical features in LUAD in the TCGA entire set

(A) Univariate and multivariate analyses of the clinical characteristics and risk score with the OS. (B) Concordance indexes of the risk score and clinical characteristics. (C)

ROC curves of the clinical characteristics and risk score.
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