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Genome-wide screening and immune landscape suggest a
potential-m6A-related IncCRNA risk signature for predicting
prognosis of melanoma
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Background: Melanoma is the most dangerous form of skin cancer because of its high metastatic potential.
Potential-N6-methyladenosine (m6A)-related long noncoding RNAs (pMRIncRNAs) play a vital role in
malignancy. The identification of prognostic-related pMRIncRNAs and development of risk signatures could
improve the prognosis and promote the precise treatment of melanoma.

Methods: Gene expression and relevant clinical data were obtained from The Cancer Genome Atlas
(TCGA) and Gene Expression Omnibus (GEO) databases. Prognostic-related pMRIncRNAs were selected
using univariate Cox regression analysis. Patients with melanoma were classified into different subtypes using
the “ConsensusClusterPlus” package, and the ESTIMATE algorithm was applied to depict their immune
landscape. A pMRIncRNA risk signature was developed using least absolute shrinkage and selection operator
regression analysis and verified using survival analysis and receiver operating characteristic curves. Gene set
enrichment analysis (GSEA) was used to investigate the underlying biological pathways. The relationships
between risk score and clinicopathological characteristics, as well as programmed cell death-ligand 1 (PD-L1)
expression level, were investigated. A nomogram with calibration curves was established to comprehensively
predict the outcome of melanoma.

Results: Fifteen pMRIncRNAs were significantly associated with overall survival (OS). Two cluster subtypes
were identified by consensus clustering. Patients in cluster 2 were associated with better OS, higher PD-L1
expression level, lower T stage, and higher ESTIMATEScore, ImmuneScore, and StromalScore than those
in cluster 1. There were differences in immune cell infiltration between the 2 clusters. Ten pMRIncRNAs
with prognostic value were selected to develop a risk signature, that functioned as an independent prognostic
factor for melanoma. Patients with low-risk scores had a better prognosis in general. The area under the
curve (AUC) value (0.720), as well as 1-, 3-, and 5-year calibration curves, revealed that the risk signature
has suitable predictive power for prognosis. GSEA revealed 10 pathways that might play important roles in
melanoma. Moreover, patients with high-risk scores were associated with advanced T stage, cluster 1, lower
ImmuneScore, and higher PD-L1 expression level.

Conclusions: We developed a novel 10-pMRIncRNA risk signature that could elucidate the crucial role of

pMRIncRNAs in the immune landscape of melanoma and predict prognosis.
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Introduction

Melanoma is the most dangerous form of skin cancer
because of its high metastatic potential (1). According
to global cancer statistics, morbidity and mortality rates
associated with melanoma are increasing yearly (2,3).
Based on clinical stage, primary treatment includes surgery,
chemotherapy, and molecular targeted therapy. However,
for patients with advanced-stage diseases, the therapeutic
effect remains poor because of resistance to chemotherapy,
aggressive clinical behavior, and high metastatic
potential (4). Therefore, novel biomarkers are urgently
needed in melanoma for predicting disease progression and
prognosis, and to guide therapeutic decisions.

Many researchers have recently confirmed that the
immune status plays a vital role in tumorigenesis and cancer
progression (5-7). Thus, immunotherapy has been receiving
increased attention in cancer treatment. For melanoma,
immune checkpoint inhibitors (ICls) targeting programmed
death-ligand 1 (PD-L1) are widely used in clinics (8),
especially for patients with advanced melanoma.

Long noncoding RNAs (IncRNAs) do not encode
proteins; however, they influence gene expression at
different levels. Researchers have confirmed that IncRNAs
play a critical role in patients with melanoma. For instance,
Wang ez al. found that the IncRNA TTN-AS1 promotes
melanoma oncogenesis and metastasis by regulating the
expression of TTN (9). Xie et al. proved that the IncRNA
CAR10 accelerates growth and metastasis by regulating the
miR-125b-5p/RAB3D axis in melanoma (10).

N6-methyladenosine (m6A) mediates a major part
of RNA methylation and plays a crucial role in RNA
splicing, export, and translation, further affecting the
occurrence and development of tumors (11,12). m6A
modification is controlled by m6A regulators, including

“writers,”

readers,” and “erasers” (13). Many studies have
shown that m6A methylation affects the development and
prognosis of melanoma. Dahal ez 4/. found that METTL3
is upregulated in melanoma tissues and influences tumor
invasion/migration through MMP2 (14). Yang et al.
found that FTO facilitates tumorigenesis and anti-PD-1
resistance in melanoma (15). However, only a few scientists
have explored the potential mechanisms whereby m6A

modifications regulate IncRNA-dependent melanoma
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tumorigenesis and progression.

We thoroughly explored the relationship between
potential-m6A-related IncRNAs (pMRIncRNAs), PD-
L1 expression level, and tumor immune infiltration in
melanoma based on gene expression data and related
clinical characteristics data from The Cancer Genome
Atlas (TCGA) and Gene Expression Omnibus (GEO)
databases in the current study. Furthermore, clustering
subgroups and a 10-pMRIncRNA risk signature were
developed for prognostic risk stratification and to facilitate
decision-making for therapeutic approaches in patients with
melanoma. The validity and reliability of the clustering
subgroups and pMRIncRNA risk signature were examined
using comprehensive bioinformatics analysis. A nomogram
plot was constructed for better clinical application.

We present the following article in accordance with
the TRIPOD reporting checklist (available at https://atm.
amegroups.com/article/view/10.21037/atm-21-4402/rc).

Methods
Public dataset and m6A-related genes

The gene expression profiles and related clinical
characteristics data of patients with melanoma were
downloaded from TCGA database. We used the GSE65904
dataset from the GEO database as the validation cohort.
Only melanoma patients with a follow-up time of more
than 1 month were included in our study. Patients with
incomplete clinical characteristics data were also excluded.
Based on some important studies in the field of mé6a (16-21),
23 genes act as readers, writers, and erasers are considered
to be m6a-related genes (Table S1), and we generated
the expression matrixes of these genes. R 3.6.2 (R Core
Team) and Perl (Perl Foundation) software were used
for data preprocessing. The “limma” (22) and “sva” (23)
packages were used to perform data normalization by
averaging multiple expressions of the same gene and log2
transformation. The study was conducted in accordance
with the Declaration of Helsinki (as revised in 2013).

Annotation of pMRIncRNAs

We annotated IncRNAs based on the human reference
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genome website (GRCh38.p12; https://www.ncbi.nlm.
nih.gov/genome). Then, Pearson correlation analysis
was implemented to identify pMRIncRNAs with the
criteria of P<0.001 and IR >0.4. Furthermore, univariate
Cox regression analysis was implemented to identify
pMRIncRNAs related to overall survival (OS) based on
TCGA survival data with P<0.05. pMRIncRNAs were
regarded as deleterious or protective according to their
hazard ratio (HR) values.

Subtype analysis

To explore the biological function of pMRIncRNAs in
melanoma, the R package “ConsensusClusterPlus” (1,000
iterations and resample rate of 80%) was used to divide the
patients with melanoma into different subtypes in TCGA
cohort. A total of 447 patients with melanoma were divided
into 2 clusters. Then, the survival and clinicopathological
factors of the 2 clusters were analyzed using the R packages
“survival” and “pheatmap”. To explore the relationship
between PD-L1 and pMRIncRNAs, we compared the
expression levels of PD-L1 in the 2 clusters.

Analysis of immune infiltration in the 2 clusters

With the help of the R package “estimate”, we evaluated
immune infiltration in patients with melanoma from
TCGA cohort. The proportion of 22 immune cell types in
melanoma was obtained by CIBERSORT (https://cibersort.
stanford.edu/) and visualized by the “vioplot” package.

Establishment and evaluation of a pMRIncRNA risk
signature

Using the R package “glmnet,” the least absolute shrinkage
and selection operator (LASSO) regression analysis was
implemented to further identify pMRIncRNAs that
correlated with OS. Based on the variables obtained from
LASSO and the regression coefficients, the risk score
of each patient with melanoma was calculated using the
following formula: risk score = sum of coefficients x
pMRIncRNA expression. Then, we classified the patients
into high- or low-risk groups based on the median risk
score. Survival analysis was performed to determine whether
a significant difference in OS existed between the 2 risk
groups. The GSE65904 cohort was used for validation. Cox
regression analyses were performed to evaluate whether
our risk signature could serve as an independent prognostic
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factor for patients with melanoma. Using the R package
“survivalROC,” the precision of the risk signature was
validated by the area under the curve (AUC) of the receiver
operating characteristic (ROC) curves. Gene set enrichment
analysis (GSEA) was implemented to investigate the
underlying biological pathways of the pMRIncRNAs with a
simulation of 1,000 and false discovery rate (FDR) of 0.25.

Analyses of the risk score and clinicopathological
characteristics

To further evaluate the stability of our pMRIncRNA risk
signature, we performed survival analyses in groups with
different clinicopathological characteristic (age, gender,
TNM stage, and pathological stage). The relationship
between risk score and clinicopathological factors was
also investigated in TCGA cohort. We also explored the
association between risk score and immune infiltration.
Finally, we analyzed the expression level of PD-L1 in both
groups.

Development of a nomogram for clinical use

Using the generalized linear signature regression algorithm,
the risk score and other clinicopathological characteristics
were used to develop a nomogram for prognosis. One-,
3-, and 5-year calibration curves were drawn to determine
the predictive value of the nomogram by comparing the
predicted survival events and the virtual observed outcomes.

Statistical analysis

R version 3.6.2 (R Core Team) was used to perform the
statistical analysis. P<0.05 was statistically significant.
Difference analysis between 2 clusters or groups was
performed using Wilcoxon rank-sum test. Correlation
analysis was performed by Pearson correlation analysis.
Survival analysis was visualized by Kaplan-Meier curves and
determined by log-rank test.

Results
Identification of prognostic pMRIncRNAs in melanoma

The workflow of this study is displayed in Figure 1. A total
of 14,142 IncRNAs with expression data were extracted
from TCGA database for subsequent analysis. The clinical
characteristics of the included patients with melanoma
are shown in Table 1. The expression matrices of 23 mo6A-
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Figure 1 Workflow of the study. TCGA, The Cancer Genome Atlas; ROC, receiver operating characteristic; PD-L1, programmed death-

ligand 1.

related genes were also generated. We performed Pearson
correlation analysis to extract pMRIncRNAs with the criteria
of P<0.001 and IR >0.4. Finally, 234 pMRIncRNAs were
obtained (Table S2). Fifteen prognostic pMRIncRNAs were
identified by univariate Cox regression analysis (Figure 24;
P<0.05), all of which were protective.

Significant correlation of subtype clusters with clinical
factors and survival

From k=2 to 9, k=2 was found to have ideal clustering
stability based on the similarity displayed by pMRIncRNA
expression levels (Figure 2B). Based on the expression
levels, 447 patients with melanoma were divided into 2
clusters (cluster 1 =259; cluster 2 =188). Cluster 2 had a
better OS and higher PD-L1 expression level than cluster
1 (Figure 2C,2D, both P<0.001). The expression levels
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of the pMRIncRNAs were higher in cluster 2 than in
cluster 1 (Figure 2E). The clinical characteristics of the 2
clusters were also compared, and cluster 2 was significantly

associated with a low T stage (Figure 2E, P<0.01).

The immune landscape in melanoma subtypes

Based on the results of CIBERSORT, the immune
landscape of the 2 clusters was depicted, and the violin plot
confirmed that there were significant differences in immune
infiltration between the 2 clusters (Figure 34). Cluster 1
had higher infiltration levels of M0 macrophages (P<0.05),
M2 macrophages (P<0.05), and resting mast cells (P<0.01).
However, cluster 2 had higher infiltration levels of memory
B cells (P<0.001), plasma cells (P<0.01), resting memory
CD4 T cells (P<0.05), activated memory CD4 T cells
(P<0.05), T follicular helper cells (P<0.05), resting natural
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Table 1 Clinical variables of melanoma patients from TCGA and GSE65904
Clinical variables TCGA % GSE65904 %
Total 338 193
Age
<65 years 215 63.61 99 51.30
>65 years 123 36.39 94 48.70
Sex
Male 209 61.83 114 59.07
Female 129 38.17 79 40.93
Stage
I 71 21.01 - -
I 112 33.14 - -
1] 144 42.60 - -
v 11 3.25 - -
T classification
TO 23 6.80 - -
T1 37 10.95 - -
T2 69 20.41 - -
T3 83 24.56 - -
T4 126 37.28 - -
M classification
MO 327 96.75 - -
M1 11 3.25 - -
N classification
NO 191 56.51 - -
N1 65 19.23 - -
N2 41 12.13 - -
N3 41 12.13 - -
Follow-up time
<5 years 221 65.38 170 88.08
>5 years 117 34.62 23 11.92
Survival status
Survival 182 53.85 98 50.78
Death 156 46.15 95 49.22

TCGA, The Cancer Genome Atlas.
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Figure 2 Consensus clustering of pMRIncRNAs with prognostic value. (A) Forest plot shows the HR with a 95% confidence interval of 15

candidate prognosis-related pMRIncRNAs selected after univariate Cox regression analysis. (B) TCGA cohorts divided into two clusters

based on the consensus clustering matrix (k=2). (C) Survival analysis demonstrates a better prognosis of patients from cluster 2. (D) Cluster

2 shows higher PD-L1 expression level than cluster 1. (E) Different distribution of clinicopathological characteristics in the two clusters.
** P<0.01, and ***, P<0.001. pMRIncRNAs, potential-N6-methyladenosine-related long noncoding RNAs; HR, hazard ratio; TCGA, The
Cancer Genome Atlas; PD-L1, programmed cell death-Ligand 1.
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Figure 3 Differences in immune infiltration in the two

(B-D) Cluster 2 has higher ESTIMATEScore, ImmuneScore, and StromalScore than cluster 1.

killer (NK) cells (P<0.05), and M1 macrophages (P<0.01).
In addition, ESITIMATE results showed that cluster

signature

2 had higher ESITIMATEScore (Figure 3B, P<0.001),

ImmuneScore (Figure 3C, P<0.001), and StromalScore

(Figure 3D, P<0.05) values than cluster 1.
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clusters. (A) Different infiltrating levels of 22 immune cell types in the 2 clusters.

Establisbment and evaluation of the pMRIncRNASs risk

Using the R package “glmnet”, LASSO regression analysis

was further implemented to identify pMRIncRNAs related
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to OS (Figure 44,4B). Finally, 10 pMRIncRNAs with the
highest prognostic value were identified (Table S3), and
each patient’s risk score was obtained using the mentioned
formula in TCGA cohort. Using the median as the cut-off
value, all patients with melanoma were divided into high-
risk and low-risk groups, based on their risk score. The
patients are sorted by increasing risk score (Figure 4C).
A scatter diagram showed the survival status of the patients
(Figure 4D), while a heatmap demonstrated that the
expression levels of the 10 pMRIncRNAs were relatively
lower in the high-risk group (Figure 4E). Survival analysis
confirmed that patients in the high-risk group had
significantly worse OS than the low-risk group (Figure 4F,
P<0.001). The above results were verified using the
GSEG65904 dataset (Figure 4G-4). Finally, subgroup survival
analyses were carried out based on the different clinical
characteristics in TCGA cohort; we confirmed that our
pMRIncRNA risk signature retained its disease prediction
ability under different clinical conditions (Figure S1).

Independent prognostic analysis of the pMRIncRNAs risk
signature

We further assessed the independence of the risk signature.
Based on TCGA cohort, the results of univariate Cox
analysis (HR: 2.933, 95% CI: 2.032-4.234, P<0.001;
Figure 5A) and multivariate Cox analysis (HR: 2.342,
95% CI: 1.617-3.390, P<0.001; Figure 5B) showed that
our risk signature was an independent prognostic factor
for melanoma. The ROC curves also demonstrated that
the risk score (AUC =0.720) had a preferable prognostic
performance in predicting melanoma outcomes (Figure 5C).
As shown in Figure 5D, 10 underlying pathways might be
related to the development and outcome of melanoma.

The risk score was associated with T stage, ImmunoScore,
and cluster subtype in melanoma

We further explored the relationship between risk score and
clinical characteristics. A heatmap demonstrated that the
expression levels of the 10 pMRIncRNAs were upregulated
in the low-risk group (Figure 64). Significant differences
in T stage (P<0.01), ImmuneScore (P<0.001), and cluster
subtype (P<0.001) were observed between the 2 risk groups.
Then, the relationship between ImmuneScore, T stage,
and cluster subtype was analyzed in detail. The risk score
increased with increase in T stage (P<0.001, Figure 6B).
Cluster 1 had a higher risk score than cluster 2 (P<0.001,

© Annals of Translational Medicine. All rights reserved.
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Figure 6C). The risk score of the high-ImmuneScore group
was significantly lower than that of the low-ImmuneScore
group (P<0.001, Figure 6D). The above results confirmed
that the risk score was significantly correlated with T
stage, Immunoscore, and cluster subtype in melanoma.
Interestingly, the low-risk group also had significantly
higher PD-L1 expression level than the high-risk group
(P<0.001, Figure 6E).

In addition, we also simultaneously explored the
relationship between the risk score and immune infiltration,
and found a negative correlation between the risk score
and infiltration levels of M1 macrophages (Figure S2A,
P<0.001), plasma cells (Figure S2B, P<0.001), activated
memory CD4 T cells (Figure S2C, P<0.001), CD8 T cells
(Figure S2D, P<0.001), T follicular helper cells (Figure S2E,
P<0.001), and memory B cells (Figure S2F, P<0.01).
Moreover, we found a positive correlation between the
risk score and infiltration levels of M2 macrophages
(Figure S2G, P<0.001), resting mast cells (Figure S2H,
P<0.01), resting NK cells (Figure S2I, P<0.001), and MO
macrophages (Figure S2J, P<0.001).

Development of a nomogram for outcome prediction

A nomogram was built based on the risk score and other
clinicopathological factors (Figure 7A4). As shown by the
1-, 3-, and 5-year calibration curves (Figure 7B-7D), the
nomogram was relatively accurate and stable in predicting
melanoma prognosis.

Discussion

Melanoma is the most dangerous form of skin cancer
because of its high potential for distant metastasis and
poor prognosis (24). Significant progress has been made in
immunotherapy; however, its efficacy and safety vary for
each patient. Thus, new biomarkers in melanoma are sorely
needed for treatment decision-making and better prognosis.
Previous studies have demonstrated that m6A methylation
is the most common post-transcriptional RNA modification
and affects the immune microenvironment (25).
For instance, He et al. reported that the expression levels
of m6A-related genes are significantly associated with
prognosis and anti-tumor immune response in breast
carcinoma (26). Zhou ez al. developed an m6Ascore model
to predict treatment response to ICIs and immune evasion
in pancreatic carcinoma (27). Xu ez al. found that the
expression of the m6A eraser-related-genes, FTO and
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ALKBHS, is associated with gastric cancer prognosis (28).
However, all the above studies were conducted at the
genetic level. In addition, research focusing on the role
of pMRIncRNAs in melanoma is still limited, and how
pMRIncRNAs influence the immune microenvironment
remains to be explored. In this study, we included TCGA
and GSE65904 cohorts to determine the expression levels
and prognostic significance of pMRIncRNAs in melanoma,
and elucidate their effect on the tumor microenvironment.
A total of 15 protective pMRIncRNAs were identified
through univariate Cox regression analysis. In addition,

© Annals of Translational Medicine. All rights reserved.

2 clusters of patients with melanoma were identified
through consensus clustering for pMRIncRNAs. Cluster
1 had a more advanced T stage and worse prognosis,
whereas cluster 2 had higher PD-L1 expression level, and
ESITIMATEScore, ImmuneScore, and StromalScore. The
two clusters had different immune microenvironments.
Cluster 2 had higher infiltration levels of memory B cells,
plasma cells, CD4 T cells, NK cells, and M1 macrophages,
which might explain the better OS in cluster 2. This step
functionally elucidates the biological characteristics of the
pMRIncRNA in melanoma. To reduce the overfitting and
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predict the clinical outcome of pMRIncRNA in melanoma
patients precisely, LASSO regression analysis was
performed. EBLN3P, SPRY4.AS1, WAC.AS1, AC093726.1,
ACO015911.3, AC083799.1, AC090559.1, C5orf56,
AL133371.2, and AC092747.4 were finally included in the
development of a pMRIncRNA risk signature, all of which
were downregulated in the high-risk group.

The IncRNA EBLN3P is involved in the origin and
progression of many diseases. Mathias et 4. reported that
EBLNG3P is associated with immune response suppression
and progression and related to good prognosis in the
progression-free interval of breast cancer (29). Xu et al.
reported that EBLN3P regulates UHMKI expression by

© Annals of Translational Medicine. All rights reserved.

targeting miR-323a-3p/UHMKI1 and accelerates colorectal
cancer progression (30). Dai ez /. demonstrated that
EBLN3P accelerates the progression of osteosarcoma by
regulating miR-224-5p/Rab10 and is a novel biomarker for
the diagnosis and treatment of osteosarcoma (31). However,
a literature search showed a limited number of studies
reporting the biological mechanisms whereby the remaining
pMRIncRNAs affect diseases. Therefore, our study may
help identify vital pMRIncRNAs and provide new insights
into their potential roles in melanoma tumorigenesis and
progression.

Through survival analysis, we found that in TCGA
cohort, high-risk patients had a significantly worse OS.
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Furthermore, this result was confirmed in the GSE65904
cohort.

Using Cox regression analyses, we confirmed that this
pMRIncRNA risk signature is an independent prognostic
factor for melanoma with high accuracy (AUC =0.720)
that can be widely applied in subgroups with different
clinical characteristics. To explore the underlying biological
mechanism of the pMRIncRNAs, GSEA was implemented;
10 important Kyoto Encyclopedia of Genes and Genomes
(KEGG) pathways related to the tumorigenesis and
progression of melanoma were listed. The JAK-STAT
signaling pathway is an important therapeutic target for
melanoma. Hu ez 4l. reported that CXCL8 gene silencing
may promote apoptosis of melanoma cells by inhibiting
the JAK-STAT signaling pathway (32). Nguyen er a/. also
reported that mutations in the IFNy-JAK-STAT pathway
contributing to resistance to ICIs in melanoma enhance
sensitivity to oncolytic viruses (33). The toll-like receptor
signaling pathway also plays a vital role in melanoma. A
previous study confirmed that toll-like receptor 4 signaling
promotes the migration of melanoma, and compound A
weakens toll-like receptor 4-mediated paclitaxel resistance
in melanoma by suppressing interleukin-8 (34,35).

The relationship between the risk score and clinical
characteristics was further investigated; we found that

© Annals of Translational Medicine. All rights reserved.

advanced T stages, cluster 1, and low ImmuneScore were
associated with higher risk scores. In addition, patients with
low-risk had higher PD-L1 expression level, which might
explain the better OS in this group.

In addition, the risk score was combined with other
clinicopathological characteristics, and a nomogram with
calibration curves was developed, which demonstrated good
predictive ability for predicting 1-, 3-, and 5-year survival,
and the actual observed prognosis.

Our study has certain limitations. First, due to the lack
of tumor samples, there are no biological experiments
confirming our results. More functional studies on the 10
pMRIncRNAs should be conducted to further confirm the
precision of the risk signature and elucidate the potential
biological mechanisms. Second, multicenter and large-
cohort studies are required to verify the risk signature
before clinical use.

In conclusion, we identified 10 pMRIncRNAs related
to melanoma OS, and developed a novel and independent
pMRIncRNA risk signature for prognosis prediction. The
advantage of this study is that this risk signature is based
on high-throughput data from TCGA and GEO databases.
These results may offer novel insights into the prognostic
evaluation of melanoma and provide theoretical foundation
for future studies on immune treatment in melanoma.
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Supplementary

Table S1 The list of m6a-related genes

Table S2 The list of 234 potential-m6A-related IncRNAs

Gene Type ID
METTL3 writers AC084824.5
METTL14 writers SNHG10
METTL16 writers AC006449.2
WTAP writers LENGB8-AS1
VIRMA writers RAD51-AS1
ZC3H13 writers AL022328.2
RBM15 writers AC127024.4
RBM15B writers AC084036.1
YTHDCA readers AC009948.1
YTHDC2 readers AL358472.2
YTHDF1 readers AC093157.1
YTHDF2 readers AC125257.1
YTHDF3 readers AC095057.3
HNRNPC readers OTUD6B-AS1
FMR1 readers AL513534.1
LRPPRC readers AC009318.2
HNRNPA2B1 readers AC010761.1
IGF2BP1 readers AL590705.3
IGF2BP2 readers LINC02035
IGF2BP3 readers AL365203.2
RBMX readers AC132192.2
FTO erasers AL135999.1
ALKBH5 erasers AC007938.3
AC138028.4
AC007541.1
AP006621.2
AL365330.1
AC093620.1
NUTM2A-AS1
HCG11
AC120053.1
EBLN3P
SNHG20
AC093726.2
NIFK-AS1
AP003352.1
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Table S2 (continued) Table S2 (continued)
ID ID
SLC25A25-AS1 ANKRD10-IT1
TMEM147-AS1 MALAT1
HCG18 MIR503HG
AC092171.4 AC007406.5
AL355488.1 AC127502.2
LINC01945 AC027031.2
AC008124.1 AC060780.1
SPRY4-AS1 LINC01355
LINC00909 CASC15
HOTAIRM1 783843.1
AL035563.1 AC004908.2
AL359504.2 CRNDE
WAC-AS1 OIP5-AS1
AC010542.5 AC090589.3
AC012360.3 AC087481.3
AC005034.3 ADNP-AS1
AP003392.1 EIF3J-DT
LINCO01560 RPARP-AS1
APTR AC008735.2
RAMP2-AS1 AC009113.1
GAS5-AS1 SNHGH1
AL122035.1 AL136295.7
AL132989.1 ACO074117.1
DLEU2 AC139795.2
AC093726.1 MAPKAPK5-AS1
RHPN1-AS1 MHENCR
GARS-DT AC008669.1
AC012467.2 SNHG12
AC007566.1 AC009812.4
AC093484.4 ATP2B1-AS1
AC024060.1 ZNF674-AS1
AL050341.2 AP001469.3
LINC00641 AC093673.1
FGD5-AS1 THUMPD3-AS1
AC079684.1 AC139887.2
PTOV1-AS2 NCK1-DT
Table S2 (continued) Table S2 (continued)
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Table S2 (continued) Table S2 (continued)

ID ID

NNT-AS1 AL139287.1
AC073842.2 AC245060.2
THCAT158 AC090198.1
PSPC1-AS2 INE1
AC010834.3 AC008074.2
MAGI2-AS3 AL354733.3
AC080013.4 LRRC75A-AS1
SP2-AS1 PSMA3-AS1
AC098484.1 AL928654.2
AL365361.1 AC011477.3
LINCO0174 AC011451.1
AC002553.2 AL080317.1
AC007038.2 ZNF528-AS1
AC093227.1 GAS5
TMCC1-ASH SCAMP1-AS1
SDCBP2-AS1 TRAM2-AS1
SNHG16 Cborf56
AC015911.3 AC064807.1
AC092953.2 CPB2-AS1
NORAD SNHG21
ZFPM2-AS1 JPX
AC004908.1 AC099850.3
AC083799.1 AC004253.1
CCDC18-AS1 AC108010.1
LINCO1176 AC084824.4
AC009118.3 AL390728.6
DICER1-AS1 SNHG4
AC012615.1 CCNT2-AS1
AC022150.2 AC009120.2
AL049840.1 AC026401.3
AC010326.3 LINC01578
AC015871.3 AC011477.2
AC010883.1 AL450384.2
AC104083.1 AC018647.2
AC090559.1 AL133243.2
AL139089.1 AC021078.1
Table S2 (continued) Table S2 (continued)
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Table S2 (continued) Table S2 (continued)

ID ID
AL358472.3 AC015849.3
ARMCX5-GPRASP2 AC079807.1
AC019131.2 MIR600HG
AL035587.1 AC026271.3
ACO005034.5 AC073046.1
AC008393.1 RUSC1-AS1
AC093297.2 AC127024.5
AC084018.1 AL590764.1
PWARG SMIM25
AC018690.1 AL035461.2
DHRS4-AS1 THAP9-AS1
AL133371.2 PAXIP1-AS2
AL136304.1 MSC-AS1
AC005332.6 AC000123.1
ASH1L-AS1 AL121894.2
AC004918.1 AC005104.1
AL109811.3 797989.1
AC004148.2 ACO018752.1
DLEU1

TMEM161B-AS1
Table S3 The list of 10 potential-m6A-related IncRNAs with the

AC002550.2 highest prognostic value

AC005046.1 Gene Coef
AC092747.4 EBLN3P —-0.032835
UBR5-AS1 SPRY4.AS1 —-0.296288
AL359076.1 WAC.AS1 —-0.029493
AC132872.3 AC093726.1 —-0.001603
AC116914.2 AC015911.3 —-0.280683
AC064875.1 AC083799.1 —0.04498
AC005288.1 AC090559.1 —-0.006413
LINCO1004 C5orf56 -0.22694
CARDB8-AS1 AL133371.2 —-0.042645
AC027097.1 AC092747.4 —0.038008
USP46-AS1

AC011450.1

AP005482.3

AC009283.1

Table S2 (continued)
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Figure S1 Subgroup survival analysis. (A) Female subgroup. (B) Male subgroup. (C) MO subgroup. (D) M1 subgroup. (E) NO subgroup.
(F) N1-3 subgroup. (G) Stage 0-II subgroup. (H) Stage III-IV subgroup. (I) T0-2 subgroup. (J) T3-4 subgroup. (K) Age >65 subgroup.

(L) Age <65 subgroup.
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Figure S2 Correlation analysis between the risk score and immune infileration. (A) M1 macrophages. (B) Plasma cells. (C) Activated
memory CD4 T cells. (D) CD8 T cells. (E) T follicular helper cells. (F) Memory B cells. (G) M2 macrophages. (H) Resting mast cells.

(D) Resting NK cells. (J) MO macrophages.
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