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Abstract
Background: It is well established that disease-free survival and overall survival after breast conservation
surgery (BCS) followed by radiotherapy are equivalent to that after mastectomy. However, in Asian
countries, the rate of BCS continues to remain low. The cause may be multifactorial including the
patient’s choice, availability and accessibility of infrastructure and surgeon’s choice. We aimed to
elucidate the Indian surgeons’ perspective while choosing between BCS and mastectomy, in women
oncologically eligible for BCS.

Methods: We conducted a survey-based cross-sectional study over 3 weeks between January-February
2021. Indian surgeons with general surgical or specialised onco-surgical training, who consented to
participate were included in the study. Multinomial logistic regression was performed to assess the effect
of study variables on offering mastectomy or BCS to an eligible patient.

Results: A total of 347 responses were included. The mean age of the participants was 43(11) years. 63%
of the surgeons were in the 25-44 years age group with the majority (80%) being males. 66.4% of
surgeons ‘almost always’ offered BCS to oncologically eligible patients. Surgeons who had undergone
specialised training in oncosurgery or breast conservation surgery were 35 times more likely to offer BCS
(p<0.01). Surgeons working in hospitals with in-house radiation oncology facilities were 9 times more
likely to offer BCS (p<0.05). Surgeons’ years of practice, age, sex and hospital setting did not in�uence
the surgery offered.

Conclusion: Our study found that two-thirds of Indian surgeons preferred BCS over mastectomy. Lack of
radiotherapy facilities and specialised surgical training were deterrents to offering BCS to eligible
women. 

1 Introduction
Kidney cancer is becoming a more widespread cancer kind all around the world[]. It is a different most
frequent genitourinary system tumor in China, with an annual increase[]. Kidney Renal papillary cell
carcinoma (KIRP), which accounts for 15–20% of all kidney cancers, develops from the proximal
nephron, the same location as clear cell carcinoma[]. KIRP, on the other hand, is regarded as a more
heterogeneous disease in terms of disease development and patient survival outcomes[]. KIRP can be
treated in a variety of ways, including surgery, radiation, and chemotherapy, however these only provide a
minimum bene�t[−]. Due to the small number of instances. KIRP patients are typically excluded from
genetic studies and randomized therapeutic trials for kidney cancer[]. Nonetheless, a lack of accurate
biomarkers for early tumor diagnosis, as well as limited preclinical models, has hampered effective KIRP
therapeutic therapy[−]. Additional molecular identi�cation is critical for both fundamental and clinical
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investigations of KIRP, as well as the identi�cation of novel and effective KIRP prognostic biomarkers, in
order to prevent the initial start and progression of KIRP.

M6A is not only involved in RNA splicing, output, and translation, but it is also the most common internal
epistemic modi�cation of mRNA and lncRNAs[−]. M6A-lncRNAs play an important function in the
regulation of several biological and pathological processes[]. The m6A-regulators, which include
methyltransferase complexes ("writers"), signal transducers ("readers"), and demethylase complexes
("erasers")[]. In a number of studies, the amount of the m6A regulatory factor has been associated with
chemotherapy sensitivity, the rate of tumor stem cell self-renewal, and the rate of cancer cell
proliferation[−]. Because abnormal m6A mutations may promote tumor growth by increasing tumor stem
cell self-renewal[], researchers created a novel treatment strategy: Restoring RNA methylation balance in
tumor cells[−]. Many lncRNAs are thought to be risk factors for the prognosis of KIRP patients, and they
have a role in the incidence of various cancers. KIRP is related to the occurrence and progression of m6A-
lncRNAs, which are partially overexpressed in tumor tissues[−]. Immune checkpoint-related gene pro�les
may be helpful in assessing risk, predicting survival, and identifying treatment responsiveness in KIRP
patients[]. Despite the fact that little research has been conducted on the relationship between m6A-
related lncRNAs and immune cell in�ltration in KIRP, it is critical to investigate immune cell in�ltration in
the tumor microenvironment (TME) and its relationship with KIRP clinicopathological aspects of tumor.
At this time, the cause and mechanism of KIRP's abnormal lncRNA expression and m6A methylation are
unknown. It is critical to create transcriptional maps of lncRNA expression and m6A alteration in KIRP
patients in order to identify the lncRNA-related pathways that affect KIRP patients' prognosis. Immune
checkpoint-related gene pro�les can be used to assess risk and predict overall survival in KIRP patients by
predicting therapeutic responsiveness. Understanding how m6A-lncRNAs modi�cation contributes to KIRP
progression may lead to the identi�cation of a biomarker that may be invoked as a therapeutic target.

The objective of this study was to identify m6A-related lncRNAs whose expression is linked to the
prognosis of KIRP patients in a predictive model designed to make KIRP prognosis prediction easier. To
better understand m6A-lncrna in�ltration and their associated immune cells in TME, and to aid in the
discovery of new therapeutic targets and pharmaceutical possibilities for KIRP therapy.

2 Marerials And Methods

2.1 Datasets and m6A-Related Genes
Using the Genomic Data Commons Data Portal (https://portal.gdc.cancer.gov/) [], we gathered KIRP gene
expression patterns and clinical data from the Cancer Genome Atlas (TCGA). The method is based on
gene expression pro�les (Cases: Kidney and TCGA and TCGA-KIRP; Files: transcriptome pro�ling and
Gene Expression Quanti�cation and HTSeq-FPKM). Clinical research information (Cases: Kidney and
TCGA and TCGA-KIRP; Files: Clinical and bcr xml). The expression patterns of 298 cases of KIRP and 32
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cases of normal tissues were included in the TCGA public database on October 6, 2021. Furthermore,
expression data for writers (METTL3, METTL14, METTL16, WTAP, VIRMA, ZC3H13, RBM15 and
RBM15B), readers (YTHDC1, YTHDC2, YTHDF1, YTHDF3, HNRNPC, FMR1, LRPPRC, HNRNPA2B1,
IGFBP1, IGFBP2, IGFBP3, and RBMX) and erasers (FTO and ALKBH5)

2.2 Annotation of lncRNAs
The Genome Reference Consortium Human Build 38 (GRCh38) long non-coding RNA annotation �le was
retrieved from the GENCODE website4 for annotation of the lncRNAs in the TCGA dataset. Using Perl
software (https://www.perl.org/), the transcriptome data and human con�guration �les were matched
and sorted, and the proper mRNA and lncRNA gene expression data were obtained. The gene IDs were
translated to gene names using information from the ensemble database
(http://asia.ensembl.org/info/data/index.html). The Limma package of R4.1.0 was used to extract m6A-
related gene expression data based on the previously gathered gene expression matrix of m6A-related
lncRNA gene expression pro�le information.

2.3 Identi�cation of m6A-related lncRNAs
The Limma package's correlation test was used to evaluate the expression of m6A-related lncRNA after
excluding the normal samples and using p<0.001 and corFilter=0.4 as screening criteria. The link between
m6A-related gene expression and lncRNAs was discovered using co-expression analysis. In order to
demonstrate the link intuitively, the network of lncRNAs associated with m6A is visualized using the
igraph software. Limma was used to connect m6A-related lncRNA expression data with clinical survival
data, and survival was utilized to perform university cox analysis. Following visualization, the con�dence
interval and the risk ratio was determined, and the forest diagram was constructed. Limma, pheatmap,
reshape2, and ggpubr programs were used to compare differences in m6A-related prognostic genes
between normal and malignant tissues. In order to directly re�ect the difference table of m6A-related
prognostic genes"***", "**" and "*" represent p<0.001, p<0.01, p<0.05.We visualized the results by heatmap
and boxplot.

2.4 Role of m6A-related lncRNAs
First, we performed cluster analysis using Limma and ConsensusClusterPlus programs, and we divided
the prognosis-related m6a-lncrna into two subtypes: cluster 1 and cluster 2. The Survminer package was
used to investigate the survival of lncRNA subtypes, and the survival package was used to evaluate the
prognostic value of m6a-lncrna. The differential expression of prognosis-related lncRNAs in each cluster
was shown as a heatmap using the pheatmap tool, and the relationship between lncRNAs and
clinicopathological features was investigated. The limma program was used to identify differences in the
expression of target genes of the relevant subtype and distinct types of tissue. Refer to the Uniprot
database[] (https://www.uniprot.org/) to standardize the standard name of the target gene. The gene
correlation of target gene and prognostic m6A-related lncRNAs in KIRP was analyzed by Limma and
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corrplot packages. When the p<0.05, the difference was statistically signi�cant, and the results was
visualized by corrplot.

2.5 Role of immune cell in�ltration and the TME and the
predictive nomogram
We investigated and computed the in�ltration of various immune cells in tissue samples using
preprocessCore, limma, and the e1071 package, and discovered that there was some immune cell
in�ltration. After analyzing the TME with the ESTIMATE and limma packages, the stromalscore,
immunescore, and ESTIMATE score were generated. Tumor purity was found to be inversely related to the
above-mentioned scores. The limma package was used to investigate differences in immune cell
in�ltration among different clusters, and vioplot was used to show the results. Simultaneously, the limma
package was used to assess the in�ltration of each type of immune cell in different KIRP clusters, and the
results are shown as a boxplot. Following that, we utilized the limma package to examine the differences
in TME in different subtypes of the samples based on the immunological score, ESTIMATE score, and
stroma score, and matching boxplots were constructed to assess the purity of tumor cells in the various
TME subtypes. GSEA (https://www.gsea-msigdb.org/gsea/index.jsp) was utilized to �nd differences in
linked functions and pathways in several samples, and data was imported using the PERL programming
language. Associated score and graphs were used to determine the functions and routes in different
clusters were dynamic (c2.cp.kegg.v.7.2.symbols.gmt,cluster.cls#C2 versus C1). Each sample was
identi�ed as 'H' or 'L' depending on whether it was a high-risk cluster of prognosis-related lncRNAs. The
number of permutations, no collapse, and phenotype were all set to 1000, no collapse, and phenotypic.
The gene list was sorted in 'real' mode, with the genes listed in descending order. The 'Signal2Noise'
measure was used to rank the genes. The normalization method was 'meandiv,' and the difference was
statistically signi�cant with a FDR<0.05. A nomogram was constructed integrating the prognostic
signatures, for predictive of 1, 2 and 3 year OS of KIRP patients.

2.6 Development of the m6A-lncRNA-related prognostic
model
Lasso regression was utilized to create a prognostic model. All of the samples were segregated into two
groups based on the median value of the risk score of the prognostic m6A-lncRNAs: high-risk and low-
risk. The training (50%) and test (50%) groups were identi�ed in Lasso regression. And the appropriate
plots were obtained. The survival curves for the high-risk and low-risk groups were constructed and
compared. To examine the accuracy of our model in predicting survival in KIRP, a comparable receiver-
operating characteristics (ROC) curve was set up using the timeROC software. A risk curve depended on
on the risk score, and the survival status and risk associated with m6A-lncRNAs were analyzed in respect
to the curve. An independent prognostic analysis was conducted to see whether our model was
independent of other clinical prognostic factors that could in�uence the patients' outcome. The
researchers generated hazard ratios using multivariate and university models. We employed model
validation for clinical groups to assess and validate whether our model could be applicable to a variety of



Page 6/25

clinical groups. To distinguish between high-risk and low-risk m6A-lncRNAs and to investigate the
relationship between clinical variables and our prediction risk model. Analyses of risk and clinical
connection were out. The heatmap was created using the pheatmap and limma programs. Boxplots of
risk and clinical relevance were obtained to estimate risk based on clinical data. The changes in target
gene expression in our model's different risk groups for KIRP patients were evaluated using genetic
difference analysis. A correlation study of the risk and immune cells was conducted and shown as a
scatterplot to assess the relationship between the immune cells and the risk score. To further
demonstrate the correctness of our model, Decision Curve Analysis (DCA) was constructed.

3 Results
The purpose of this study was to demonstrate how m6A-lncRNAs and immune cell in�ltration alter KIRP.
We detected 32 m6A-related prognostic lncRNAs and 3 high-risk m6A-lncRNAs based on differences in
expression between tumor and normal tissues. GSEA was utilized to identify latent signaling pathways
that could be implicated in the development and progression of KIRP, and lasso regression was used to
generate a suitable predictive model. The TME was utilized to evaluate and calculate the in�ltration of
different immune cells in the samples.

3.1 Identi�cation of m6A-related lncRNAs
To discriminate between mRNA and lncRNA, the m6A-related gene expression data were retrieved from
the aggregated transcriptome data. To determine the relationship between m6A-related gene expression
and lncRNAs, a network plot was created (Figure.1a). A forest plot depicts the results of univariate Cox
regression analysis (Figure.1b). When p<0.05, the lncRNAs were considered to be m6A-related prognostic
lncRNAs. Variations in expression of m6A-related prognostic lncRNAs between tumor and normal tissues
were discovered and displayed as a heatmap and boxplot (Figures.1c-d). The expression of 32 m6A-
related prognostic lncRNAs changed between tumors and normal tissues. Some lncRNAs were
considered to be highly expressed in tumors, while others were found to be strongly expressed in normal
tissues (p<0.05).

3.2 Role of m6A-lncRNAs
When K=2, there was the least overlap between the two types, and the CDF value was the lowest; thus, we
divided lncRNAs into two types: cluster 1 and cluster 2. A survival analysis was done by utilizing the
lncRNA subtypes to determine the prognostic value of m6A-lncRNAs, and the survival rate of cluster 1
was higher than that of cluster 2 (P<0.001), as showed in Figure.2a. A heatmap was used to represent
differences in the expression of prognosis-related lncRNAs, and the relationship was studied in relation to
clinicopathological features (Figure.2b). Some lncRNAs were found to be highly expressed in cluster 1.
Whereas others were shown to be strongly expressed in cluster 2. Although prognosis-associated
lncRNAs were related to age, gender, and grade (P<0.05), there was no difference in their expression
across clusters, as showed in Figure.2b. Differences in target gene expression in related subtypes and
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other types of tissue specimens are shown in Figures.2c-d. FANCL expression was lower in normal tissue
than in malignant tissue (P<0.001), although the above-mentioned gene was more expressed in cluster 2
(p<0.01), which means that FANCL might be an oncogene for KIRP. We conducted gene correlation
analysis to investigate if there was any relationship between the target gene and prognosis m6A-lncRNAs
in KIRP (Figure.2e), and we discovered that the target gene is associated with prognostic m6A-lncRNAs
(P<0.05).

3.3 Role of immune cell in�ltration and TME
A vioplot was created by analyzing the differences in immune cell in�ltration in distinct clusters
(Figure.3a). The in�ltration of each type of immune cell in various KIRP clusters was studied and
represented as a boxplot. (Figure.3b-i); Immune cells, such as Plasma cells, Macrophages M0,
Macrophages M2 were highly clustered in cluster 1 (p<0.05), whereas B cells naive, T cells CD8, T cells
CD4 naive, T cells CD4 memory activated, T cells follicular helper, T cells regulatory (Tregs), NK cells
resting, Macrophages M1 ,and Dendritic cells activated were highly clustered in cluster 2 (p<0.05); there
was no intergroup difference for the other cells that were analyzed (p>0.05). We compared the TME in
different sample subtypes, and matching boxplots were created to further investigate the purity of tumor
cells in various specimen types (Figure.3m–o). Cluster 1 has higher scores across the board, indicating
lower tumor cell purity and more immune-related cells in the TME (p<0.05). Then, to elucidate the
differences in linked function and pathways in different samples, GSEA was used (Figure.4). Each
cluster's top 6 enriched functions or pathways are presented. The FDR q-value and FWER p-value were all
<0.05. The ‘P53 SIGNALING PATHWAY,' as a result, was the most enriched pathway, and some of them
were positively associated with C1 or C2.

3.4 m6A-lncRNA-related prognostic model
The median value of the risk score of prognostic m6A-lncRNAs was utilized to split all samples into high-
risk and low-risk groups using lasso regression. In lasso regression, there were training (50%) and test
(50%) groups, and associated plots were created (Figure.5a-b). The survival curves for the high-risk and
low-risk groups were compared (Figure.5c-d). The survival rate of the low-risk subtype was greater than of
the high-risk subtype in both the test and training groups (p<0.05). A corresponding ROC curve was
obtained using the timeROC package to evaluate the accuracy of our model in predicting the survival of
patients with the disease (Figure.5e-f), where both the areas under the curve (AUCs) were >0.5, attesting to
the considerable accuracy of our model in predicting survival with the disease. Meanwhile, the signature
lncRNAs' AUC was 0.828, indicating that they outperformed standard clinicopathological characteristics
in predicting KIRP prognosis (Figure.6a-b). We discovered that the patient's risk score was inversely
proportional to the survival of KIRP patients using a patient's risk survival status plot. Surprisingly, the
majority of the novel lncRNAs identi�ed in this research exhibited a negative relationship with our risk
model, indicating that more research is needed (Figure.6c-d). For 1, 2, and 3 year survival rates, the AUC
predictive value of the unique IncRNAs signature was 0.828, 0.879, and 0.837, respectively (Figure.6e).
Risk-related heatmap: m6A-lncRNAs that such as LUCAT1, FOXD2-AS1, and AC099850.4 were highly
expressed in test and train group, which means all of them might be detrimental to the prognosis of KIRP
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patients (Figure.6f-g). As the risk score rises, so takes care of the number of deaths and the proportion of
those at high risk. The m6A prognosis-related lncRNAs had a signi�cant risk. An independent prognostic
study was carried out to evaluate whether our model was independent of other clinical prognostic factors
that might in�uence the patients' outcome. COX analysis in the test group revealed that IncRNA signature
(HR: 2.973, 95CI: 1.706-5.183), Stage (HR: 1.930, 95CI: 1.212-3.074). In train group, IncRNA signature (HR:
1.440, 95CI: 1.166-1.777), Stage (HR: 2.302, 95CI: 1.412-3.753), and Gender (HR: 2.918, 95CI: 1.132-
7.522). Stage and risk score are all independent predictive risk variables for KIRP (p<0.05) (Figure.7). We
performed model validation for clinical groups to test and validate whether our model could be applied to
different clinical groups (Figure.8), and we discovered that it could be applied to groups strati�ed by sex,
stage, T stage, M stage, and N stage (p<0.05). To identify high-risk and low-risk m6A-lncRNAs and to
investigate the relationship between clinical variables and our prediction risk model (Figure.9a-f). There
was risk and clinical correlation assessments performed. We employed genetic difference analysis to
examine differences in the expression of target genes in different risk groups of our model in KIRP
(Figure.9g). FANCL expression was higher in the high-risk group (p=0.0009). The hybrid nomogram
(Figure.10) integrating clinicopathological features and the novel m6A-lncRNAs prognostic signature was
stable and accurate, and hence may be employed in KIRP patient care.

3.5 Immunity and gene expression
The scatterplot depicts this association and aid in assessing whether immune cells are bene�cial or
harmful (Figure.11). Dendritic cells resting, Macrophages M1, NK cells resting, T cells CD4 memory
activated, T cells follicular helper, T cells regulatory (Tregs) were found to be positive linked with risk
score (R=0.2 and p=0.0073; R=0.3 and p=4.8e-05; R=0.19 and p=0.012; R=0.25 and p=0.001; R=0.18 and
p=0.019; R=0.2 and p=0.007). Macrophages M2 was found to be negative linked with risk score (R=-0.41,
p=2.7e-08). Given checkpoint inhibitor-based immunotherapies are just as important, we investigated into
the differences in immune checkpoint expression between the two groups. Between the two groups of
patients, we discovered a signi�cant discrepancy in the expression of TNFRSF4, TNFRSF9, TNFSF14,
TNFRSF18, CD70 and other genes (Figure.12).

4 Discussion
Because of its advanced stage and dismal prognosis, treating KIRP is a serious clinical challenge[]. M6A
mutations have an effect on lncRNA processing. It regulates cellular proliferation and maturation, both of
which are associated with cancer formation[]. The activation and inhibition of tumor-related signaling
pathways in the urinary tract were thought to be tightly linked to m6A regulators[]. As a result, inhibiting
the m6A mutation in cancer cells could have a broad impact on cancer research[]. In recent years, there
has been many interest in the interaction hypothesis between m6A and lncRNAs[]. These �ndings
demonstrate that the m6A-lncRNA regulation network plays a role in tumor cell proliferation, invasion, and
metastasis, pointing to innovative cancer diagnostic and therapeutic targets. Therefore, we believe that
further investigation of the molecular process of lncRNA and m6A mutual regulation, as well as a better
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understanding of the relationship between the m6A regulatory molecule and target gene RNA
modi�cation, will be a hotspot for the discovery of prognostic markers and therapeutic targets in
malignant tumors.

In this study, we retrieved m6A-related gene expression data and differentiated between mRNA and
lncRNA. The link between m6A-related gene expression and lncRNAs was investigated using co-
expression analysis. We discovered a phenomenon in the co-expression network plot in which numerous
lncRNAs were associated with m6A-related genes in KIRP. The con�dence interval and hazard ratio were
determined using data on prognosis-related lncRNAs. M6A-related lncRNAs were discovered to be closely
connected with the prognosis of the KIRP in a university Cox regression study. This study discovered 32
m6A-lncRNAs that are associated with prognosis and expresses differently in tumor and normal tissues.
Some lncRNAs have been discovered to be overexpressed in tumors. Whereas others have been found to
be overexpressed in normal tissue. GPRIN1 was shown to be overexpressed in KIRP, and it was linked to a
poor prognosis in a pan-cancer study. GPRIN1 was shown to be overexpressed in KIRP, and it was linked
to a poor prognosis in a pan-cancer study[]. Ruyi He[] discovered that GAS6-AS1 expression was also up-
regulated in kidney cancer; nevertheless, KIRP patients in the high-expression group of GAS6-AS1 had
better overall survival than those in the low-expression group. The m6A modi�cation of lncRNAs serves a
vital role in altering lncRNA structure and regulating their interaction with proteins by monitoring gene
transcription inhibition and modifying its subcellular distribution[]. Despite the fact that there has been
little investigation into m6A-lnRNA and the KIRP. Built on the �ndings presented above, we may conclude
that a change in the m6A-lncRNAs is linked to the onset and progression of KIRP. The results of our
investigation, which reveal that multiple m6A-lncRNAs are overexpressed in tumors but not in normal
tissue, are well accounted for by the previous studies. M6A-lncRNAs can function as tumor suppressors or
oncogenes.

We investigated the involvement of m6A-lncRNAs in KIRP in greater depth. The predictive importance of
m6A-lncRNAs was determined using survival analysis based on lncRNA subtypes. Low-risk lncRNAs
improve the prognosis of KIRP patients. Furthermore, lncRNAs have been linked to patient outcomes in
KIRP. Because most of the m6A-lncRNAs in our study were minimally expressed in KIRP, there was no
change in expression of m6A-lncRNAs in distinct clusters. There have simply been a few studies on m6A-
related lncRNA alterations. As a result, more research has responsibility for determining the precise
mechanism of m6A-related lncRNA alteration and identi�cation, as well as to con�rm our �ndings.

FANCL (FA Complementation Group L) is a gene that codes for proteins. Fanconi Anemia,
Complementation Group L, and Vacterl Association are all diseases related with FANCL. BARD1 signaling
events and the BRCA1 Pathway are two of its associated pathways.[]. FANCL fold and activity may lead
to carcinogenesis in these non-FA cancer patients, and the FA gene is important in the advancement of
general malignancies[]. At present, no research has been conducted on FANCL and KIRP. However, based
on our �ndings, the aforementioned m6A-lncRNAs could be used as a therapeutic target for KIRP.
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Because there have been few studies on SETD7, further research is needed to determine the exact
molecular pathways underlying the above-mentioned activity that leads to tumor suppression.

Furthermore, we investigated and computed the in�ltration of various immune cells in the samples to
determine the involvement of immune cell in�ltration and the TME in KIRP. The invasion of Plasma cells,
Macrophages M0, Macrophages M2, B cells naive, and other these cells in the TME may have a
detrimental effect on the prognosis of KIRP patients, according to a research of immune cell in�ltration
discrepancies. Cluster 1 had a higher ESTIMATE and Stroma score, indicating that there were less tumor
cell purity and greater immune-related cell in�ltration in the TME. Intermediate stromal score and immune
score were found to be independent risk factors for disease-free survival and overall survival in KIRP
patients, with exceptional discriminatory power, accuracy, and clinical effectiveness in predicting the
e�cacy of KIRP genetic alterations[]. M6a and immune checkpoint inhibitors (ICIs) work together to
improve anticancer e�cacy in ICI-resistant cancers[]. Only a small amount of research has been
conducted on the relationship between ICI and m6A. However, we identi�ed a substantial difference in the
expression of TNFRSF4, TNFRSF9, TNFSF14, TNFRSF18, CD70, and other genes in our study. We
expected that through modulating the invasion of the aforementioned immune cells, these genes could
in�uence the prognosis of KIRP patients. Despite the fact that little is known about m6a-related lnRNA
and KIRP. Build on the information presented above, we may conclude that immune cell in�ltration of the
TME affects the prognosis of KIRP patients. The lesser the tumor purity, the higher the immunological
score.

In GSEA, the P53-signaling pathway was found to be the most signi�cantly enriched pathway. p53
controls a variety of biological activities. Recent research has shown strong evidence that p53 has a role
in the development of AKI and subsequent kidney healing, primarily through the regulation of apoptosis,
cell cycle arrest, and autophagy[]. Furthermore, genetic and pharmacological P53 suppression has been
demonstrated to affect kidney healing following AKI[]. Picking up the previously mentioned characteristics
into consideration, m6A-lncRNAs may govern KIRP cell migration and proliferation through regulating the
P53 SIGNALING PATHWAY. The low-risk subtype exhibited a greater survival rate than the high-risk
subtype in both the test and training groups. The KIRP result can be predicted using the m6A-lncRNA-
related prognostic model. In addition, our model is under a high level of accuracy in predicting KIRP
patient survival. An increase in the risk score is associated with an increase in the number of death and
the high-risk ratio. Our model was also unaffected by other clinical prognostic variables that have an
impact on patient outcomes. As a consequence, the model might be used in a variety of clinical
circumstances. As a result, our �ndings and the data in the literature suggested that m6A-lncRNAs could
be valuable biomarkers for predicting the fate of KIRP patients.

Despite the fact that our research presents some theoretical foundations and research suggestions, there
are still de�nite limits. To begin, we used the TCGA dataset to construct and validate a predictive
signature for m6A-related lncRNAs. We were unable to get su�cient external data from other public
sources to assess the model's trustworthiness. Second, we only performed preliminary expression
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analyses on the signature's 3 m6A-related lncRNAs. Nevertheless, no further functional analysis or
mechanistic investigations was conducted. Finally, no experiment was conducted in KIRP to con�rm the
interaction between prognostic lncRNAs and m6A modulators. However, in order to further understand the
above �ndings, we will do additional research.

5 Conclusions
In summary, we assessed the expression pro�les and clinical data of KIRP samples from the TCGA
database to investigate prognosis-related m6A-lncRNAs. Three of the 32 m6A-related prognostic lncRNAs
found in 298 KIRP patients were included into the m6A regulation (LUCAT1, FOXD2-AS1, and
AC099850.4). For KIRP, it has a high prognostic value. Furthermore, we discovered that FANCL strongly
links to overall survival. The function of prognostic FANCL was further de�ned through expression
analysis and correlation analysis. Our �ndings add to our knowledge of m6A-related lncRNAs and
immune cell in�ltration in the TME, which could lead to different treatment targets and prognosis-related
biomarkers in the future. It is desirable for our �ndings will aid in the identi�cation of m6A-related lncRNA
that promotes KIRP growth, so that we can learn more about their possible function in the occurrence and
advancement of KIRP tumors.
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Figures

Figure 1

The function of m6A-lncRNAs and their role in the prognosis of patients with KIRP. (a): Correlation
between m6A-related gene and lncRNAs. (b): Univariate Cox regression analysis forest plot. (c): Boxplot
showing changes in m6A-prognostic lncRNA expression. (d): Heatmap.
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Figure 2

The expression and relationship of m6A prognostic lncRNAs and target gene.(a): Survival analysis. (b +
c): Differences in the expression. (d): Heatmap. (e): Correlation analysis.
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Figure 3

Analysis of immune cell in�ltration and the tumor microenvironment. (a) Vioplot. (b-i) Boxplot. (m-o):
Differential analysis.
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Figure 4

Gene set enrichment analysis.
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Figure 5

Prognostic model and its impact on KIRP patients' prognosis. (a + b): A lasso regression model was used
to construct a prognostic model. (c + d) Different groups' survival curves. (e + f): Receiver operating
characteristics curve.
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Figure 6

m6A-lncRNAs signature. (a) The AUC values. (b). The DCA. (c-d). Risk survival status plot, (e). The AUC of
the for the prediction of 1, 2, 3-year survival rate. (f-g) Heatmap. (c + f): test group. (d + g): training group.
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Figure 7

Univariate analyses of independent prognostic analysis. (a + c): test group, (b + d): training group.

Figure 8

Survival curve for model validation. age (a + b), sex (c + d), M stage (e + f), N stage (g + h), stage(i + j),
and T stage (k + l).
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Figure 9

Correlation analysis of risk, clinical and genetic differences analysis of the target gene. (a): Heatmap of
risk and clinical correlation analysis; (b-f): Boxplot of risk and clinical correlation analysis. (g): Analysis of
genetic differences in target gene.
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Figure 10

A nomogram.



Page 24/25

Figure 11

Scatterplot of correlation analysis of risk score and immune cells. (a): Dendritic cells resting. (b):
Macrophages M1. (c): NK cells resting. (d): T cells CD4 memory activated. (e): T cells follicular helper. (f):
T cells regulatory (Tregs). (g): Macrophages M2.
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Figure 12

Immune checkpoint expression.


