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Background: Although adenosylhomocysteinase (AHCY) is crucial to the oncogenesis and growth of some cancers, it is unknown
how this affects bladder urothelial carcinoma (BLCA). Investigating the variations in AHCY expression in BLCA and examining the
relationship between AHCY expression and BLCA patient prognosis were the goals of this investigation.

Methods: By leveraging The Cancer Genome Atlas (TCGA) database, we undertook a meticulous examination of AHCY expression
levels, juxtaposing them between BLCA and normal tissues. Subsequently, Kaplan-Meier analysis and COX regression and nomogram
was used to assess the effect of AHCY on the survival of BLCA patients. We further elaborated on the possible enriched pathways of
AHCY and its immune relevance. In addition, we employed si-RNA technology to downregulate the AHCY gene expression and
subsequently utilized quantitative real-time PCR (qRT-PCR), CCK-8, cell scratch assays, and Transwell migration assays to validate
the pivotal role of AHCY in BLCA.

Results: The expression of AHCY was associated with various types of malignancies (including BCLA). In BLCA cancer tissues,
there was an observed upregulation of AHCY expression in comparison to paracancerous tissues. Increased expression of AHCY was
linked to decreased overall survival (OS), clinical stage, N stage, and T stage in individuals with BLCA. The functional enrichment of
AHCY related genes mainly involves biological processes such as rRNA metabolic processes, proteasome activity, and cell cycle
regulation, etc. Furthermore, AHCY showed significant associations with m6A related genes and infiltration of immune cells
(Especially for Th2 cells and T-gd lymphocytes). In vitro functional experiments substantiated that the inhibition of AHCY effectively
suppresses the growth, migration, and invasion of bladder cancer cells.

Conclusion: This study provides novel insights into the role of AHCY in BLCA, which holds significant potential to contribute
towards advancing the diagnosis and treatment of BLCA in the future.
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Introduction

The enzyme known as S-adenosylhomocysteine hydrolase (AHCY) is highly conserved across various living
organisms.' > In recent years, burgeoning reports have elucidated the association between AHCY and various malig-
nancies, including colorectal cancer, prostate cancer, and glioblastoma.*> However, the role of AHCY in bladder
urothelial carcinoma (BLCA) remains unexplored. BLCA ranks as the tenth most prevalent malignant neoplasm globally,
with an annual incidence of 573,000 new cases and causing 212,536 fatalities.® Despite significant advancements in
BLCA treatment, the general outlook for patients with this condition remains unfavorable.” Consequently,
a comprehensive investigation into the intricate molecular mechanisms underlying BLCA initiation and progression is

of paramount importance.
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The tumor microenvironment (TME), a complex and dynamic cellular milieu, serves as the breeding ground for
tumor proliferation, comprising an extensive array of intricate components. The prognosis of bladder cancer is strongly
associated with varying levels of immune cell infiltration in the TME.*'® Indeed, a large of evidence suggests that the
dysregulation of N6-methyladenosine (m6A) RNA methylation, a process in which AHCY plays a key role, is
a significant factor in the genesis and advancement of numerous cancer types.'"'? In recent times, a novel immune
system escape mechanism reliant on m6A has been identified in BLCA cells, hence presenting a promising avenue for
the development of BLCA immunotherapy.'® Currently, there is a lack of available literature regarding the correlation
between AHCY and tumor immune invasion, as well as the impact of m6A change.

This work aimed to enhance comprehension of the function of the AHCY gene in BLCA by examining the expression
level of AHCY in BLCA utilizing data obtained from publicly available sources. And use cell experiment to validate the
pivotal role of AHCY in BLCA. The results of our study offer support for the involvement of AHCY in the incidence and
prognosis of BLCA, and have the potential to uncover biomarkers that may be used for predicting and treating BLCA.

Materials and Methods

Ethical Approval and Consent to Participate

This study was approved by the ethical committee of The First Hospital of Nanchang (Nanchang, China) (Ethical
approval code: 11T2024023). The large-scale GWAS data used in our analysis which were publicly available were
reported by human participants collected from several previous studies. In all original research, informed consent was
obtained from all participants and the data were approved by the institutional review committee in the respective studies.

Data Sources

The mRNA expression profiles, in conjunction with pertinent clinical data downloaded from The Cancer Genome Atlas
(TCGA) database and the Genotype-Tissue Expression (GTEx) database. The amplification and mutation statuses of the
AHCY gene were provided by the cBioPortal platform.

Survival Analysis
The GEPIA database and the ggplot2 package were employed to conduct a comprehensive analysis of the impact of
AHCY expression on the overall survival (OS) and disease-free survival (DFS) among patients with BLCA.

Construction and Evaluation of Nomogram

The association of the clinicopathological variables and the expression of AHCY with healing in BLCA patients was
investigated by Cox regression analysis. A nomogram was constructed to predict survival probabilities at 1, 3, and 5-year
intervals for BLCA patients.

Correlation and Gene Set Enrichment Analysis

To gain insights into the potential biological processes and pathways associated with AHCY, a correlation study was
conducted utilizing the data collected by TCGA. This research comprised examining the relationship between AHCY and
other mRNAs in BLCA. The Genome Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG)
enrichment analysis was performed for these genes.

Relationship Between AHCY Expression Level and m6A Modification in BLCA

We performed spearman correlation analysis between AHCY and the expression level of m6A modification genes
(including YTHDF1, YTHDF2, YTHDF3, YTHDCI1, YTHDC2, WTAP, and RBM15, etc). Furthermore, the study
also included the genes RBMI15B, ZC3H13, HNRNPC, METTL14, METTL3, IGF2BP1, IGF2BP2, IGF2BP3,
RBMX, HNRNPA2B1, VIRMA, FTO, and ALKBHS. The correlation analysis between these genes was adeptly
performed using the sophisticated Corlot software tool.
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Immune Landscape Analysis

The CIBERSORT algorithm, a method for quantifying immune cell infiltration, was employed to analyse the distribution
of 22 subtypes of immune cells in the TCGA cohort, including the total count of immune cells. The ESTIMATE
algorithm was employed to compute the matrix score. Additionally, TME was then examined in more detail.

Cell Culture

T24 and UMUCS cells were sustained in DMEM, which was supplemented with 10% fetal bovine serum (FBS), while J82 and
5637 cells were cultured in RPMI 1640 medium, also containing 10% FBS. All cultures were incubated in an environment
characterized by saturated humidity at 37°C with 5% CO2. In contrast, the normal bladder cell line SV-HUC-1, owing to its
distinct growth requirements, was cultured in F-12K medium, which included 10% bovine serum and 1% penicillin-
streptomycin, and maintained at a slightly lower temperature of 33.5°C with 5% CO2. SV-HUC-1, UMUCS3, T24, 5637, J82
cells were obtained from Shanghai Institute of Cell Science, Chinese Academy of Sciences.

Quantitative Real-Time PCR (qRT-PCR) Assay

We measured gene expression levels using quantitative real-time PCR (qQRT-PCR), and extracted total RNA using the
TRIzol protocol stipulated by Vazyme. The subsequent reverse transcription process was executed with unwavering
fidelity to the guidelines provided in the PrimeScript™ RT Kit (Takara, Japan). The primer sequences are shown in
Table 1.

siRNA Transfection

The cells were categorized into three distinct groups: the siNC group, the siAHCY-1 group, and the siAHCY-2 group.
The experimental procedure was meticulously structured as follows: 5637 cells were seeded into a 12-well plate. Upon
reaching approximately 50% confluence, the cells were subjected to transient transfection in accordance with the
aforementioned grouping and the detailed protocol provided by the manufacturer. The cells were transfected using
DMEM and Lipofectamine RNAIMAX (Invitrogen, Waltham, MA, USA).

Forty-eight hours post-transfection, the efficiency of this crucial process was subjected to a rigorous evaluation,
a critical step in ensuring the validity of the subsequent results. The siRNA primers instrumental to this study, sourced
from GenePharma. The sequences of the si-RNA was shown in Table 2.

Cell Viability Assay

Following the siRNA transfection, a period of intense monitoring commenced, with cells being meticulously observed at
predefined intervals of 24, 48, 72, and 96 hours, thereby facilitating a comprehensive temporal analysis of cellular

Table | Sequences of the PCR Primers

Gene Primer
AHCY Forward: 5'-ATCCTTGGCCGGCACTTTGAG-3’
Reverse: 5'-TCCACCTGCGGCTTGATGTTC-3’
GAPDH Forward: 5-GGAGCGAGATCCCTCCAAAAT-3’
Reverse: 5'-GGCTGTTGTCATACTTCTCATGG-3'
ZC3HI3 Forward: 5-TCTGATAGCACATCCCGAAGA-3'
Reverse; 5'-CAGCCAGTTACGGCACTGT-3'
IGF2BP2 Forward: 5'- GTTCCCGCATCATCACTCTTAT-3'
Reverse: 5-GAATCTCGCCAGCTGTTTGA-3’
IGF2BP3 Forward: 5-TCGTGACCAGACACCTGATGAG-3'
Reverse: 5'-GGTGCTGCTTTACCTGAGTCAG-3’
ALKBHS5 Forward: 5-CCAGCTATGCTTCAGATCGCCT-3'
Reverse: 5-GGTTCTCTTCCTTGTCCATCTCC-3'
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Table 2 Sequences of the siRNA

Gene Primer
siAHCY-1 Sense:5-AUGCCAUUGUGUGUAACAUUGTT-3'
Antisense:5'-CAAUGUUACACACAAUGGCAUTT-3’
siAHCY-2 Sense:5-GAGCUAAUGGCACCAACUUUGTT-3'
Sense:5-CAAAGUUGGUGCCAUUAGCUCTT-3’

response. Experimental groups, meticulously categorized based on these time points, underwent cell viability assess-
ments utilizing the CCK8 kit.

Cell Migration

Post-grouping, as meticulously detailed previously, cells were carefully seeded into 6-well plates, transfected over
a period of 48 hours, and subsequently cultured until reaching a confluence of 70%-80%. A precise scratch, executed
with the tip of a 200 pL pipette, was introduced in the central area of each well’s cell monolayer. Immediate microscopic
observations, crucial for establishing baseline cellular morphology, were followed by a second round of observations
after 24 hours, allowing for a thorough assessment of cell migration.

Transwell and Colony Formation Assay

Prior to its introduction into the specifically designated chamber of a 24-well plate, the matrix gel underwent a fastidious
dilution process with a pre-chilled, serum-free medium, maintaining a precise ratio of 15:1. This chamber was subse-
quently subjected to a controlled incubation period of 2 hours at a thermostatically regulated temperature of 37°C.
Following this initial incubation phase, 500 puL of serum was meticulously introduced into the culture medium residing
within the chamber. Cellular components, having undergone resuspension in a serum-free medium, were then seeded at
a carefully calculated density of 1x10° cells per well, in chambers either containing the matrix gel, specifically
designated for the invasion assay, or devoid of the matrix gel. These setups were then subjected to a more extended
incubation period of 24 hours at a consistent temperature of 37°C. Post-incubation, the cellular matter was fixed utilizing
formaldehyde, effectively halting further biological activity and preserving the cellular morphology. This was followed
by staining with a crystal violet solution, which served to enhance the visualization of the cellular structures and facilitate
the identification of specific cellular components. A subsequent washing with PBS served to remove any unbound dye,
ensuring clarity in the ensuing microscopic examination. Five distinct fields of view were randomly selected under the
discerning lens of a high-power microscope, facilitating detailed observation and accurate enumeration of the cellular
components. This entire experimental procedure was meticulously repeated three times to ensure reliability and
reproducibility. For colony formation, cells were digested, transfected with Si-AHCY, and collected in a centrifuge
tube, with each well in a 6-well plate receiving 500 cells. Each experimental group consisted of three replicate wells. The
culture medium was refreshed every 48 hours, and after 14 days of culture, the cells were fixed and stained.

Statistical Analysis

The statistical analyses were conducted using R 3.6.3. The correlation matrix consisted of Spearman correlation
coefficients. The Wilcoxon test was employed to compare the two groups. The K-M curve and Log rank test were
employed to assess disparities in survival rates. A p-value less than 0.05 was deemed statistically significant. Data
visualization was performed using GraphPad Prism 7 software (GraphPad Software, Inc., San Diego, CA, USA).

Results
AHCY Expression in BLCA

An analysis was conducted on the expression levels of AHCY across various pancarcinoma types through TCGA and
GTEx databases. The findings revealed a substantial heterogeneity in AHCY expression among different tumor types
(Figure 1A). Building upon the established significance of AHCY in malignancies, such as colorectal cancer, prostate
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cancer, and glioblastoma, we aim to explore its potential role in BLCA. Figure 1B distinctly illustrates a marked
upregulation of AHCY expression in BLCA tumor tissues. Notably, the mRNA expression of AHCY manifested
a pronounced and consistent regulation across the preponderance of tumor tissues (Figure 1C). ROC curve analysis
was used to determine the threshold of the number of positive tests for AHCY expression in tumor patients versus non-
tumor patients (AUC=0.882, CI=0.840-0.924) (Figure 1D). Moreover, the expression levels of AHCY mRNA were
quantified in both normal cell lines and BLCA cell lines. The expression level in 5637 cells exhibited a statistically
significant elevation, diverging conspicuously from other BLCA cell lines as well as the normal bladder epithelial cell
line SV-HUC-1 (Figure 1E). Furthermore, the cBioPortal map in the TCGA dataset was used to investigate the oncoprint
localization of the AHCY gene in BLCA patients (Figure 1F).
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distribution of AHCY genomic alterations among BLCA patients. *, ** and *** indicate p<0.05, p<0.0l and p < 0.001.
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The Correlation Between the Expression Level of AHCY and Clinicopathological

Characteristics in Patients with BLCA

The relationship between clinical parameters and AHCY expression levels in BLCA patients was examined using the
TCGA database. These clinical parameters encompassed gender, age, pathologic T stage, pathologic N stage, pathologic
M stage, pathologic stage, weight, subtype, histologic grade, OS event, DSS event and PFI event (Figure 2A—G). Our
study found that the expression of AHCY was highly relevant to subtype (Figure 2H), histologic grade (Figure 2I), OS
event (Figure 2J), DSS event (Figure 2K), and PFI event (Figure 2L). These results emphasize the correlation between
AHCY expression and numerous clinical features of BLCA.

AHCY Affects the Prognosis of BLCA Patients

To elucidate the ramifications of AHCY expression on patient survival, BLCA patients was stratified into two distinct
groups predicated on their respective levels of AHCY expression. The initial group encompassed the top 50% of the
samples that manifested the high levels of AHCY expression, whereas the latter group included the inferior 50%,
showcasing low expression levels. Subsequently, an survival analysis was undertaken, employing the mean expression
value of AHCY as a pivotal reference point. Utilizing the Kaplan-Meier survival analysis technique, we found that
elevated AHCY expression was linked with deleterious outcomes in BLCA patients.

This phenomenon was especially conspicuous with regard to overall survival and progression-free survival
(Figure 3A and B). In the next analysis, subgroup evaluations were conducted on BLCA patients across various
clinicopathological states. It was ascertained that elevated AHCY expression exhibited a substantial correlation with
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Figure 3 The Correlation Between AHCY Expression and Bladder Cancer Prognosis. (A and B) The relationship between AHCY expression levels and overall survival (OS)
and progression free survival (PFS) in BLCA patients. (C-G) The impact of AHCY expression on prognosis in different patient subgroups including pathologic T stage,
histologic grade, pathologic N stage, BMI and subtype.

an unfavorable prognosis in BLCA, permeating various demographic and clinical subgroups. This included those with
stage T3 tumors, high-grade neoplasms, node-positive status N2, individuals presenting with a BMI surpassing 25, as
well as non-papillary tumor morphology (Figure 3C-G).

An Elevated Expression of AHCY Was a Distinct Risk Factor for Overall Survival of
BLCA

The prognosis of BLCA was evaluated through both univariate and multivariate Cox proportional hazards regression
analyses. The independent variables scrutinized encompassed gender, pathological N stage, subtype, age, pathological
T stage, pathological M stage, and AHCY expression. Notably, the analysis indicated that an high expression of AHCY
emerged as a significant predictor of overall survival in BLCA patients. Furthermore, both univariate and multivariate
analyses convergently underscored the pathological N stage as a potent prognostic factor for overall survival in patients
with BLCA. Additionally, the univariate analysis identified subtype, age, pathological T stage, and pathological M stage
as pivotal prognostic factors (Table 3).

Construction of Prognostic Line Graph Based on Independent Prognostic Factors
Subsequently, a nomogram is constructed by incorporating independent prognostic markers, including pathologic
N stage, pathologic T stage, pathologic M stage, subtype, age, and AHCY. The association between six clinicopatholo-
gical characteristics (pathologic N stage, pathologic T stage, pathologic M stage, subtype, age, and AHCY) and the
survival rates of OS at 1-year, 3-year, and 5-year intervals (Figure 4A). The calibration curves at 1-year, 3-year, and
S5-year intervals demonstrate concordance between our findings and the projected values, hence suggesting a reasonable
level of performance for the nomogram based on AHCY (Figure 4B). The ¢ index value of 0.651 suggests a moderate
level of accuracy in the predictions.

Functional Enrichment of AHCY-Related Genes

The Limma software tool was employed to execute a differential expression analysis contrasting conditions of low and
high AHCY. A curated cohort of 714 differential genes was selected, adhering to the stringent criteria of |logFC| >1 and
a statistically significant adjusted p-value (Figure 5A). This cohort was composed of 402 genes identified as up-regulated
and 312 as down-regulated. Subsequently, we exam the genes coexpressed in correlation with AHCY expression within
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Table 3 Univariate and Multivariate Cox Regression Analysis of BLCA OS-Related Clinical
Features in TCGA Patients

Characteristics Total (N) Univariate Analysis Multivariate Analysis
HR (95% CI) p value HR (95% CI) p value

Gender 411

Female 108 Reference

Male 303 0.868 (0.629-1.198) 0.39

Pathologic N stage 367

NO 238 Reference Reference

NI1&N2&N3 129 2.250 (1.649-3.072) | < 0.001 1.955 (1.165-3.280) 0.011

Subtype 406

Non-Papillary 273 Reference Reference

Papillary 133 0.690 (0.487-0.976) 0.036 0.845 (0.477—1.495) 0.562

Age 411

<=70 231 Reference Reference

> 70 180 1.424 (1.064—1.906) 0.018 1.207 (0.745-1.955) 0.445

Pathologic T stage 377

TI&T2 123 Reference Reference

T3&T4 254 2.157 (1.485-3.132) | < 0.00I 1.949 (0.997-3.807) 0.051

Pathologic M stage 212

MO 201 Reference Reference

MI I 3.112 (1.491-6.493) 0.002 1.544 (0.578—4.126) 0.387

AHCY 411

Low 205 Reference Reference

High 206 1.416 (1.054—1.903) 0.021 1.559 (0.955-2.544) 0.076

the TCGA BLCA dataset. We selected 2236 genes with a Spearman correlation coefficient exceeding 0.3 and a p-value
below 0.05. Figure 5B delineates the 35 genes exhibiting the most pronounced positive correlations. The analysis
revealed the intricate involvement of genes co-expressed with AHCY in a vast and diverse array of 817 biological
processes, 238 cellular components, 184 molecular functions, and 43 KEGG pathways. The GO term indicates that these
genes are implicated in a wide spectrum of biological processes. Furthermore, these genes contribute to mitochondrial

inner membrane functionality, single-stranded DNA binding, and ribonucleoprotein complex binding (Figure 5C-E).

0 20 40 60 80 100 B
Points L 1 1 1 1 1 1 1 1 1 Il 1.0
N1&N2&N3
Pathologic N stage r | =y ik
' No T38T4 el
Pathologic T stage r ! S 0.8 1
T1&T2 M o
Pathologic M stage r ! Q
Mo Non-Papillary IS
Subtype | % 0.6
Papillary >70 5
Age 1 2
=" High S
AHCY r o 0.4
Low ©
. =
Total Points r T T T T T T T | Rl
0 100 200 300 400 [
Linear Predictor | AL 0 I B S e e e e e S e | E 0.24 l
-1.2 -0.8 -04 0 0.4 0.8 1.2 1.6 [7]
. - Q2 1 1-year
1-year Survival Probability r T T T 1 o — 3-year
0.9 0.8 0.7 06 05 — 5-year
3-year Survival Probability r T T . 0.0 1 Ideal line
0.8 0.6 0.4 0.2 § ; r . r .
5-year Survival Probability — 0.0 0.2 0.4 0.6 0.8 1.0
0.6 0.4 0.2

Nomogram predicted survival probability

Figure 4 Construction of prediction line chart. (A) Nomograms to predict OS |, 3, and 5 years. (B) |-year, 3-year and 5-year correction curves.

668 htps: Cancer Management and Research 2025:17



Niu et al @

~3 10,
A B og [ Low C
. IE 3 M High
Up Not sig Down <s ol
B1orf112 e ribonucleoprotein complex biogenesis 4
\ LASIL ot
| CYPSIAT I
rolBiE
%01 ‘ i
— | KONITA nCRNA processing - Pag
= | NOUPASA 622654075
3 SLC25A1 ! 2866991675
Q | cocay i 1fy == 1911327675
= 40 | HeeS | ||| s Z:score 9.5566366-76
° ‘ D2 25 ribosome biogenesis | 1.4188336-116
> SLC25A5 Counts
o | EEXS% | 0.0 0 150
] | . CIAPINT 0 175
20 A Sa RALR - 25 Q 200
2 g DBF4 B RNA metabolic process - O 225
COX10 i =
PAF1
'y ADIPOR?
o o 40 AR
T T T T T KIAA0100 TRNA processing 4 ¢
-5.0 -25 0.0 25 5.0 RPUSD1
Log, (Fold Ch =]
ogj (Fo ange) PSWIBT
D E MAPK8IP2 ! E 007 008 009 010 01 012
GeneRatio
mitochondrial matrix catalytic activity, acting on RNA Amyotrophic lateral sclerosis
mitochondrial inner membrane - Pad) 1105104 ATP hydrolysis activity P29 767098625 Spliceosome Pad) 751806615
4.595288e-4 1.340999¢-25 2813022615
. 8.939992e-26 1.875948e-15
? gz?gégzj 4.469996e-26 9.37973%-16
chromosomal region 23007126 catalytic activity, acting on DNA Ccuj‘éa‘ag‘e'" Cell cycle CDU:“;B““*”
Counts 0 8 o 30
on O 100 0 50
8% Q 120 o
5 Q 140 Q %
spinde - Y O 150 ribonucleoprotein complex binding O 160 Nucleocytoplasmic transport O 1o
preribosome single-stranded DNA binding { Proteasome { *
003 004 005 006 007 008 003 004 005 006 007 0.04 0.06 008 010
GeneRatio GeneRatio GeneRatio

Figure 5 Functional Clustering and Interaction Network Analysis of AHCY-Related Genes. (A) Volcanic plot illustrating differentially expressed genes. (B)The heatmap
delineates the top 35 genes in BLCA that exhibit a positive correlation with AHCY. (C) Biological Process (BP) enrichment analysis of genes coexpressed with AHCY. (D)
Cellular Component (CC) enrichment analysis of genes coexpressed with AHCY. (E) Molecular Function (MF) enrichment analysis of genes coexpressed with AHCY. (F)
Enrichment analysis of AHCY co-expressed genes within the KEGG pathways. *** indicates p < 0.001.

These genes were implicated in critical pathways such as amyotrophic lateral sclerosis, the spliceosome, cell cycle
regulation, nucleocytoplasmic transport, and the proteasome (Figure 5F). The comprehensive GO terminology and
KEGG pathway data pertinent to the AHCY co-expression enrichment study are concisely summarized in
Supplementary materials.

Relationship Between AHCY Expression Level and m6A Modification in BLCA

The primary focus of functional enrichment of genes associated with AHCY pertains to biological activities, including
rRNA processing, ncRNA processing, and ribosome biogenesis. M6A RNA methylation is crucial for RNA synthesis.
Consequently, we hypothesized that the degree of AHCY expression could be associated with the alteration of m6A.
Subsequently, a examination was undertaken to elucidate the correlation between the expression levels of AHCY in
BLCA and 20 genes implicated in m6A modifications. The expression of AHCY is positively correlated with important
genes in the m6A modification pathway, including YTHDF1, YTHDF2, YTHDF3, YTHDCI1, YTHDC2, WTAP,
RBM15, RBM15B, HNRNPC, METTL14, METTL3, IGF2BP2, RBMX, HNRNPA2B1, VIRMA, FTO, and ALKBHS
(Figure 6A and B). The analysis indicate the expression of the AHCY is significantly correlated with lots of genes,
including YTHDF1, YTHDF3, RBM15, HNRNPC, RBMX, HNRNPA2B1, VIRMA, and ALKBH5. We found that high
expression of genes ZC3H13, IGF2BP2, IGF2BP3, and ALKBHS in BLCA can lead to poor prognosis (Figure 6C).

Correlation Between AHCY Expression and Immune Characteristics

Utilizing TCGA database, our study unveiled a positive association between the expression of AHCY in BLCA patients
and the presence of Th2 cells and Tgd cells. Conversely, a negative correlation between the expression of AHCY and
pDC, Mast cells, iDC, and DC (Figure 7A). Further investigations, our found a positive correlation between AHCY
expression and the infiltration of Th2 cells, as vividly illustrated in Figure 7B, as well as with Tgd cells, as depicted in
Figure 7C. Notably, there are differences in the infiltration levels of Th2 cells and Tgd cells between patients with high
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and low AHCY expression (Figure 7D-F). Significantly, this data reveal that AHCY maintains a profound correlation
with Th2 cells and Tgd cells, underscoring its potential role in modulating immune dynamics within BLCA.

Knockdown of AHCY Inhibited the Proliferation, Migration, Invasion of BLCA Cells
The strong expression of AHCY in BLCA cells (5637 cells) was confirmed in previous q-PCR investigations, therefore
leading us to select 5637 cells for verification purposes (Figure 1D). The qPCR results indicated that si-AHCY-2#
exhibited a greater knockdown efficiency (Figure 8A). Subsequent cell research utilized this si-RNA. The results
elucidated that the targeted suppression of AHCY precipitated a diminution in the proliferative capabilities of 5637
cells (Figure 8B). Furthermore, the inhibition of AHCY engendered a decrement in the clonogenic potential of these cells
(Figure 8C). Concomitantly, the scratch healing rate of 5637 cells was observed to undergo a attenuation subsequent to
the AHCY knockout (Figure 8D). Additionally, the silencing of AHCY was associated with a pronounced reduction in
the migratory and invasive capacities of 5637 cells (Figure 8E). Moreover, we found the mRNA levels of ZC3H13,
IGF2BP2, IGF2BP3 and ALKBHS were all reduced to varying degrees after AHCY knockdown (Figure 8F).

Discussion
By using the TCGA database, our study found positive correlation between the expression levels of AHCY and both the
specific subtype and histologic grade of the BLCA This observation intimates that AHCY may indeed assume a critical
role in the aggressive proliferation and invasive behavior of BLCA, warranting further investigation into its potential as
a therapeutic target. Further scrutinizing our analysis of OS, progression-free survival and survival rates across diverse
subgroups has yielded evidence: patients exhibiting augmented expression of AHCY, has been identified as diminished
survival rates. These findings reported the importance of AHCY in predicting disease outcomes. Taken together, the
findings of our investigation consistently substantiate the proposition that AHCY holds promise as a reliable prognostic
biomarker for BLCA diagnosis.

In an effort to provide a more comprehensive investigation into the multifaceted biological role of AHCY in BLCA,
we conducted a meticulous functional enrichment analysis on genes that are associated with AHCY expression. It is
reported that the m6A alterations are widely prevalent and often occurring RNA changes that have the potential to impact
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the advancement of tumors and the spread of cancer by modulating the expression of many genes associated with
cancer.'* Consequently, we postulate that the expression levels of AHCY might be linked with modifications in m6A
dynamics. Through our research, a significant correlation between the expression of AHCY and twenty genes associated
with m6A was discerned within the context of BLCA. The overexpression of IGF2BP3 in individuals diagnosed with
BLCA was associated with an adverse prognosis.'®> Furthermore, the genes PGM1 and ENO1 manifest a robust positive
correlation with the malignant progression of BLCA.'® Consequently, we postulate that AHCY may undergo significant
modulation by aberrant m6A expression, thus influencing the trajectory of BLCA.

Due to the significant impact of TME on cancer progression, we designed a study to explain the relationship between
AHCY expression and BLCA immune infiltration. The results indicate that a positive correlation between the expression
of AHCY and the expression of Th2 cells and Tgd. Research has indicated that Th2 cells possess the ability to impede the
proliferation of colon and pancreatic cancer through the facilitation of the anti-tumor reaction of macrophages and
eosinophils."” TME exhibits a unique metabolic interdependence with Th2 cells in cancer treatment. These findings
indicate that AHCY may exert an influence on the metabolic alterations inside the TME via Th2 cells and Tgd, hence
impacting the incidence and progression of BLCA.

Through in vitro tests, we observed that the suppression of AHCY had a substantial inhibitory effect on the growth,
movement, and infiltration in 5637 cells. These results are consistent with our previous research.

Nevertheless, the study is not without its limitations. Our data is sourced from public databases and there may be
deviations. Furthermore, it is necessary to further validate my data through in vivo and in vitro experiments.

Conclusions
This investigation represents the inaugural inquiry into the prognostic significance of AHCY in BLCA. Our findings
suggest that AHCY is a potential biomarker for forecasting treatment outcomes and prognoses in BLCA patients.
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