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Abstract

Background Ulcerative colitis (UC) is an immune-mediated chronic intestinal disease, with a pathogenesis

that remains incompletely understood. The purpose of this study is to analyze the difference of gene expression
between UC patients and healthy controls using Oxford Nanopore Technology's long-read RNA sequencing (ONT-
RNA-seq) and to explore how alternative polyadenylation (APA) site selection contributes to UC pathogenesis.

Methods Colon tissue samples from UC and normal controls (NC) were collected, and total RNA was extracted

and sequenced using ONT-RNA-seq technology. Various bioinformatics analyses were performed, including differen-
tial expression gene (DEG) analysis, functional enrichment analysis, APA site analysis, and prediction miRNAs and RNA
binding proteins (RBPs) targets, to explore the molecular mechanism underlying UC.

Results ONT-RNA-seq analysis revealed that the expression levels of ACSF2, NPY, SLC26A3, BRINP3, and PKLPP2

were significantly lower in UC patients compared to the NC group, while the expression levels of CCL20, CCL21,
CD55,IDOT, LCN2, NOS2, CCL11, OLFM4, ANXAT, REGTA, ST00A9, SLPI, SPINK1, and AGR2 were significantly higher.
Functional enrichment analysis showed that DEGs were closely related to immune and inflammatory responses,
which in turn are related to many challenges in the diagnosis and treatment of UC. Mechanistically, APA site selection
was found to contribute to the regulation of gene expression in UC, and some APA genes were identified as potential
regulators of miRNAs and RBPs. Vene diagram revealed significant overlap between miRNA- and RBP-targeted genes
and DEGs, suggesting that APA genes may modulate genes expression in UC through miRNA and RBP targeting. Addi-
tionally, five key APA genes——CD38, NCALD, SMIM31, GPX7, and SWAP70——were identified as potentially playing
crucial role in UC pathogenesis.

Conclusions This study provides new insights into the molecular mechanisms of UC through ONT-RNA-seq technol-
ogy, especially in gene expression regulation and APA site selection.
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Background
Ulcerative colitis (UC) is a chronic inflammatory bowel
disease primarily affecting the colon and rectum, char-
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relies on a combination of clinical, laboratory, imaging,
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endoscopic, and histological criteria [3]. Unfortunately,
even experienced clinicians may struggle to make defini-
tive diagnosis. Conventional treatments include 5-ami-
nosalicylic acid, corticosteroids, and immunomodulators.
Since the early twenty-first century, various biotherapies
and small molecule drugs have shown efficacy in patients
with moderate to severe UC. Despite these advances,
by the end of this year, only about 40% of patients are
expected to achieved clinical remission, and 20-30%
of patients still need surgery at some point during the
course of the disease [4]. Therefore, it is crucial to explore
the pathogenesis of UC to better control disease pro-
gression, optimize the targeted treatments, and improve
patient outcomes.

RNA sequencing is a high-throughput sequencing
technique used to study RNA expression in cells or tis-
sues [4]. It allows for the analysis of gene expression lev-
els, splicing variations, non-coding RNA expression, and
other critical molecular information [5, 6]. In disease
research, RNA sequencing is widely utilized to explore
pathogenesis, identify diagnostic markers, and uncover
therapeutic targets. For example, a recent study has used
full-length sequencing to characterize the HCoV-229E
virus, a member of the coronavirus family that contains
the largest known RNA genome. This technique lever-
ages defective interfering RNA (DI-RNA) to analyze
transcripts in vitro using full-length cDNA [7]. RNA-seq
has also been applied in cancers such as pancreatic ductal
adenocarcinoma. where it can measure tumor muta-
tional burden (TMB), a potential biomarker for immune
checkpoint therapy and cancer prognosis [8]. Addition-
ally, RNA-seq has enable the detection of mutation in
the MET proto-oncogene and the isocitrate dehydroge-
nase 1 (IDH1) gene, paving the way for improved treat-
ments for lung adenocarcinoma and chondrosarcoma
[9, 10]. In monogenic neuromuscular disorders like con-
genital muscular dystrophy (CMD), RNA-seq has iden-
tified variants in regulatory upstream gene regions [11].
Although long-chain RNA sequencing (ONT-RNA-seq)
technology is rarely applied in UC research, it holds sig-
nificant potential due to its ability to capture longer reads
and directly direct detection of RNA modifications and
unedited transcripts, offering new insights into molecu-
lar mechanisms underlying diseases like UC.

In recent years, alternative polyadenylation (APA) has
emerged as a key mechanism in the regulation of gene
expression [12]. APA can affect the formation of the 3’
end of RNA, thereby affecting the stability of RNA, ribo-
some loading, and translation efficiency, all of which can
impact disease development [12]. It has been demon-
strated that influenza A virus (IAV) strains, such as PR8
and Cal09, can induce alternative polyadenylation (APA)
in host cells, contributing to the antiviral response. The
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loss of APA leads to increased inflammatory responses
and reduced virulence in mice [13], suggesting that APA
involved in the regulation of immune response. There-
fore, this study systematically analyzes gene expression
and APA site selection in UC patients and healthy con-
trols using ONT-RNA-seq technology, aiming uncover
the molecular pathological mechanisms of UC and pro-
vide a scientific foundation for identifying new biomark-
ers and therapeutic targets.

Methods
Sample collection and processing
From March 2023 to May 2023, mucosal specimens were
collected from patients diagnosed with UC (UC =7; ages:
30,34,62,32,53,31,35; gender:3 male,4 female; region:
China, Liaoning Province;Severity: active moderate
ulcerative colitis patients, the modified Mayo score is
5-7 points;Sampling locations: 3 cases in left colon and
4 cases in extensive colon;Health status: Chronic relaps-
ing type patients, the course of disease is 2—5 years. All
patients were ineffective in oral treatment with 5-amino-
salicylic acid) and a normal control group (NC=7; ages:
55,35,58,32,57,60,32; gender: 5 male,2 female; region:
China, Liaoning Province;Health status: non-inflamma-
tory, non-neoplastic and pedunculated colon polyps;
Sampling locations: Normal intestinal mucosal tissue
adjacent to the polyps which was removed after polypec-
tomy surgery in patients with colon polyps) at our hos-
pital. The sample were obtained from lesion sites during
colonoscopy, while the NC samples came from normal
mucosa surrounding resected colon polyps. All speci-
mens were immediately frozen in liquid nitrogen tank
for 30 min and then stored at —80 °C. Inclusion criteria:
(1) UC diagnosis confirmed pathology and (2) active UC
mucosa. Exclusion criteria encompassed: (1) incomplete
clinical data, (2) severe comorbidities or other malig-
nancies, or (3) patients in UC remission. This study was
conducted in accordance with the ethical principles
of the Declaration of Helsinki. The study protocol was
reviewed and approved by the Medical Ethics Committee
of the Sheng jing Hospital of China Medical University
(approval number: 2023PS602K, on the 10th of March
2023), and all patients who participated in this study or
their families understood its approach. Informed consent
for participation in the study has been obtained from the
patients.

RNA extraction

Total RNA was extracted from colon tissue using TRI-
zol reagent (Invitrogen) followingthe manufacturer’s
instructions. The RNA purity and concentration of RNA
were assessed with a Nanodrop 2000 spectrophotometer
(Thermo Scientific), and integrity was verifiedwith an
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Agilent 2100 bioanalyzer (Agilent Technologies). Only
samples with an RNA integrity number (RIN) above
7were used for subsequent ONT-RNA-seq sequencing.

ONT-RNA-seq sequence

One microgram of total RNA was used to construct
cDNA libraries with a cDNA-PCR sequencing kit (SQK-
PCS109; ONT). Products were ligated with ONT adapt-
ers using T4 DNA ligase (NEB) and then sequenced on
the PromethION platform at Biomarker Technology
Company (Beijing, China). Raw reads were filtered (mini-
mum read quality score=7, minimum length=500 bp),
with ribosomal RNAs removed through rRNA database
mapping. Full-length non-chimeric (FLNC) transcripts
were mapped to the reference genome (GRCh38_
release95) with minimap2 (version 2.7-r654). Mapped
reads were further processed using the cDNA-Cup-
cake package (min-coverage=285%, min-identity=90%)
and fusion candidates were identified by multi-locus
mapping. Transcripts were compared against known
annotations (hg38) using Gffcompare (version 0.1.26).
Alternative splicing events, such as intron retention (IR),
exon skipping (ES), alternative acceptor (AA), and mutu-
ally exclusive exon (MEE), were identified via AStalav-
ista (version 3.0). Simple sequence repeats (SSR) were
detected using MIcroSAtellite (version 2.1), while APA
analysis was performed using TAPIS (version 1.2.1).
Differential expression analysis was conducted using
the DESeq2 R package (version 1.6.3), with differen-
tially expressed genes (DEGs) defined as those with an
adjusted P<0.01 and fold change (FC) <—1.50r>1.5.

Functional enrichment analysis

Gene ontology (GO) enrichment analysis for DEGswas
implemented using the DAVID Bioinformatics Resources
(version 6.8) tool and and results were visualized using
GO plot R packages (version 1.0.2). GO terms included
biological process (BP), cellular component (CC), and
molecular function (MF). The top eight BP terms were
statistically analyzed at P<0.05 and FC<—-1.5or>1.5.

Targeted miRNA and RBP prediction

Potential miRNA targets and RNA binding proteins
(RBPs) interacting with APA genes were predicted using
the TargetScan and RBPDB databases, respectively.

qRT-PCR

Total RNA was extracted using the TRIzol method (Inv-
itrogen, Carlsbad, CA, USA) then reverse-transcribed
into cDNA using the PrimeScrip’ RT reagent kit (Takara
Biotechnology, Dalian, China). qRT-PCR was conducted
on anABI7900 real-time PCR system (Applied Biosys-
tems, Carlsbad, California, USA) using a Sybr Premix ex
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Taq Kit (Takara Biotechnology, Dalian, China). Reaction
conditions were as follows: pre-denaturation at 75 °C for
120 s, denaturation at 90 °C for 5 min,annealing at 60 °C
for 60 s, extension at 72 °C for 30 s for 40 cycles. Relative
expression was calculated using the 2-AACT method.

Statistical methods

Statistical software was performed using SPSS
v27.0.Normally distributed data were expressed as
mean+SD. For intergroup comparisons, one-way
ANOVA was used for normally distributed data,
while nonparametric tests were used otherwise. A
P-value <0.05 was considered statistically significant.

Results

Long-read sequencing reveals the regulation of gene
expression in UC

The difference in gene expression between UC patients
and NC patients was analyzed using ONT-RNA-seq
technology. A total of 67,192 genes (62,710 known and
252,798 novel) and 278,629 transcripts (10,884 known
and 25,831 novel) were identified (Figure S1A). Ther-
mographic analysis revealed that the Spearman corre-
lation coefficient between the UC and NC samples was
inversely proportional to the original gene (Fig. 1A) and
the original transcripts (Figure S1B). The number of
DEGs (Fig. 1B) and transcripts (Figure S1C) is displayed
in the bar chart. The 10 most enriched GO terms (bio-
logical process) and KEGG pathways for DEGs in the
UC and NC groups were illustrated (Fig. 1C-D). The
key enriched GO terms (biological process) in the UC
and NC groups were “inflammatory response,” “immune
response,’ and “innate immune response” (Fig. 1E).
Compared to the NC group, the UC group showed
lower expression of ACSF2, NPY, SLC26A3, BRINP3,
and PKLPP2, while the expression of CCL20, CCL21,
CD55, IDO1, LCN2, NOS2, CCL11, OLFM4, ANXAI,
REGI1A, S100A9, SLPIL, SPINK1, and AGR2 were higher
(Fig. 1F). Results from the Q-PCR experiment confirmed
that ACSF2, NPY, SLC26A3, BRINP3, and PKLPP2 were
significantly downregulated in the UC group, whereas
CCL20, CCL21, CD55, IDO1, LCN2, NOS2, CCL11,
OLFM4, ANXA1, REG1A, S100A9, SLPI, SPINK1, and
AGR?2 were significantly upregulated (Figure S2).

Long-read sequencing recapitulates APA site selection

in UC

Analysis of APA selection sites revealed significant differ-
ences between the UC and NC samples. The bar graph
shows a significantly higher number of APA sites in UC
samples compared to NC samples, indicating a shift in
APA site selection (Fig. 2A).In addition, the sequence
dynamics diagram at around the 50 nt region of the
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Fig. 1 Long-read sequencing reveals the regulation of gene expression in ulcerative colitis. A Heat map of Spearman correlation coefficients of raw
gene counts for UC and NC samples. B Bar plot showing the number of differentially expressed genes. C The 10 most enriched GO terms (biological
process) illustrated for DEGs in the UC and NC groups. D The 10 most enriched KEGG pathways illustrated for DEGs in the UC and NC groups. E The
key enriched GO terms (biological processes) illustrated for DEGs in the UC and NC groups. F Bar plot showing the expression pattern and statistical
difference of the DEGs. Error bars represent the mean + SEM. p<0.05, ** p<0.01,** p<0.001

poly(A) site reveals the potential sequence characteris-
tics of APA site selection (Fig. 2B).The scatter plot further
highlights the differences in APA sites between UC and
NC samples, suggesting that these shifts may contribute
to the differential regulation of gene expression associ-
ated with UC pathogenesis.(Fig. 2C). The top 10 most

enriched GO terms (biological process) for genes with
shorter and longer APA genes were illustrated in Fig. 2D
and 2E. For genes with shorter APA sites (Fig. 2D), the
most enriched GO terms include “protein phosphoryla-
tion,” “cell division,” “peptidyl-serine phosphorylation,’

” o«

“protein-containing complex localization,” “endoplasmic
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Fig. 2 Long-read sequencing recapitulates alternative polyadenylation (APA) site selection in ulcerative colitis. A Bar plot showing
the polyadenylation sites in the UC and NC samples (in duplicate). B Motif map around 50 nts of the poly(A) site. C Scatter plots showing APA
sites of difference. D The 10 most enriched GO terms (biological process) illustrated for the shorter APA gene. E The 10 most enriched GO terms

(biological process) illustrated for the longer APA gene

reticulum to Golgi vesicle-mediated transport” These
processes are crucial for regulating cell cycle progres-
sion, apoptosis, protein transport. In contrast, genes
with longer APA sites (Fig. 2E) are primarily enriched
in biological processes such as “translational initiation,”
“positive regulation of cell migration,” “RNA splicing,’
“positive regulation of proteasomal ubiquitin-depend-
ent protein catabolic process,” and “mRNA processing”.
These processes indicate an involvement in protein syn-
thesis, RNA regulation, and protein degradation, which
could influence gene expression dynamics. The 10 most
enriched KEGG pathways were illustrated for shorter and
longer APA genes (Figure S3A-B). These findings sug-
gest that both shortening and lengthening APA sites are
involved in UC, impacting various biological processes
that could be relevant to UC progression.

APA site selection and gene expression regulation in UC

A Venn diagram illustrates the overlap between APA
genes corresponding to upregulated DEGs (466) and
downregulated DEGs (229) (Fig. 3A). Enrichment analy-
sis of these overlapping genes identified thel0 most
enriched Goers (biological process) (Fig. 3B-C) and
KEGG Pathways (Figure S4A—B). For upregulated DEGs,
the most enriched GO terms include "positive regulation

of cell migration,"” "signal transduction,” "protein
autophosphorylation,” "response to hydrogen peroxide,"
"platelet-derived growth factor receptor signaling path-
way," and "DNA damage checkpoint signaling." These
processes are crucial for regulating cellular signaling,
migration, oxidative stress response, DNA repair mecha-
nisms and apoptosis, all of which play important roles in
maintaining cellular homeostasis and responding to envi-
ronmental stressors. For downregulated DEGs, the most
enriched GO terms include “protein phosphorylation,”
“epidermal growth factor receptor signaling pathway,’
“cellular response to cAMP, “positive regulation of pro-
tein localization to plasma membrane,” “cellular response
to insulin stimulus,” “intracellular signal transduction”
These processes play a critical role in regulating intracel-
lular signaling, cytoskeletal organization, metabolic activ-
ity, and transport mechanisms, all of which are essential
for cellular communication, metabolic homeostasis, and
maintaining the integrity of key physiological systems. In
addition, the bar graphs depicting the read distribution
and expression patterns of the GPX7, SWAP70, CD38,
NCALD, and SMIM31 transcripts further validated that
APA site selection could regulate gene expression in UC
(Fig. 3D; Figure S4C).
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Prediction of targeted miRNAs

To further explore the how APA site selection regu-
lates gene expression and influence biological pro-
cesses, we predicted the target miRNAs of APA genes.
Figure 4A presents a network diagram showing that
miRNA-140-3a is targeted by APA gene CD38, while
miR-145-5p is targeted by APA gene SWAP70. These
miRNAs can affect the expression of numerous other
genes, indicating that APA genes may regulate gene
expression indirectly by targeting miRNAs. In Fig. 4B,
the Venn diagram shows that 35 mRNAs targeted by
these miRNAs overlap with DE transcripts. To confirm
whether APA genes regulate UC pathogenesis through
miRNA targeting, we analyzed the expression of the
target mRNAs in UC group compared to NC group.
Figure 4C displays a heatmap of the expression levels of
overlapping transcripts, and revealing that expression
levels of SWAP70 and CD38 in UC were significantly
higher than in the NC group. These findings confirmed
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that APA genes may regulating gene expression through
miRNA in pathogenesis of UC.

Prediction of targeted RBPs

In addition to miRNAs, RBPs also play a role in regulat-
ing gene expression. To explore whether APA genes can
influence gene expression by targeting RBPs, we conduct
further investigations. Figure 5A presents a network dia-
gram illustrating that a large number of RBPs are tar-
geted by multiple APA genes (CD38, NCALD, SMIM31,
GPX7, and SWAP70), highlighting the complex interac-
tion between APA genes and RBP. Figure 5B features an
upset diagram showing the intersection between the gene
corresponding to the DE transcript and RBP regulated by
the APA genes, revealing that 24 DE transcripts overlap
with APA genes targeted RBPs. Figure 5C displays a heat-
map of the expression level of these overlap transcripts,
showing that, compared with the control group, four
transcripts were downregulated and 20 were upregulated.
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Fig. 5 Prediction of targeted RBPs. A Network diagram showing all the RBP regulated by the APA gene. B Upset plot showing the intersection
of genes corresponding to the DE transcripts and RBPs regulated by the APA gene. C Heat map showing the expression level of overlap transcripts

These findings further confirm that APA genes may regu-
lating gene expression through RBPs in UC.

Discussion

UC is a chronic condition with a prolonged course that
is difficult to cure. The World Health Organization has
classified it as a refractory disease. UC treatment faces
challenges such as interindividual heterogeneity and the
presence of complex complications. In this study, we
identified DEGs in UC compared to NC using ONT-
RNA-seq. We also analyzed APA site selection in UC and
found that APA selection may contribute to UC progres-
sion by regulating gene expression.

ONT-RNA-seq is the most important part of the
human cell mapping project [14]. It overcomes the limi-
tation of traditional sequencing technology in studying
cell specificity within tissues, allowing for a more pre-
cise exploration of gene expression [15]. Our findings

revealed that DEGs are mainly involved in inflammatory
response, immune response, as well as signal transduc-
tion in the intestinal mucosa of UC patients, which aligns
with previous research.

For instance, RNA sequencing analyses have identified
key immune cell genes in UC, with DEGs closely associ-
ated with immune and inflammatory responses immune
and inflammatory response [16, 17]. We discovered
more than a dozen up-regulated and down-regulated
genes related to UC. We take SLC26A3(down-regu-
lated), CCL20, CD55, CCL11 and ANXA1 for example.
SLC26A3 is a transmembrane glycoprotein that trans-
ports chloride ions across the cell membrane in exchange
for bicarbonate ions. Down-regulation of chloride trans-
porter SLC26A3 or down-regulated in adenoma (DRA)
in colonocytes has recently been linked to the pathogen-
esis of UC. Because exaggerated immune responses are
one of the hallmarks of UC, many previous studies were
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undertaken to define the mechanisms by SLC26A3 loss
of DRA relays signals to immune cells to increase suscep-
tibility to inflammation [18-21]. CCL20 induced release
of cytokines from PBMCs. Stimulation with CCL20 com-
bined with TNF increased IL-1f release from PBMCs.
By attracting additional immune cells, as well as induc-
ing proinflammatory IL-1pB release from immune cells,
CCL20 may protract the inflammatory response in ulcer-
ative colitis [22-24]. Expression of CD55 is enhanced
on colonic epithelial cells of patients with UC, and stool
CD55 concentrations are increased in patients with active
disease. Cytokines are known to modulate CD55 expres-
sion in various human cells, and lesions of UC reveal
altered profiles of cytokine production [25]. CCL11,
also known as eotaxin-1, is described as an eosinophil
chemoattractant, which has been implicated in allergic
and Th2 inflammatory diseases. We have reported that
CCL11 is significantly increased in the serum of inflam-
matory bowel disease (IBD) patients, colonic eosinophils
are increased and correlate with tissue CCL11 levels in
ulcerative colitis patients [26-29]. Accumulating evi-
dence supports an important role of ANXA1 in facilitat-
ing resolution of UC inflammation and mucosal wound
repair. Up-regulation of Annexin-A1(ANXA1) in indi-
viduals with UC may promote mucosal homeostasis.
Importantly, ANXA1 expression was not limited to cells
infiltrating the lamina propria but was also detected in
epithelial cells lining the intestinal crypts [30-34]. Our
study results related to the above genes are consistent
with the conclusions of previous literature, and once
again confirmed the above conclusions.

Recent findings have shown that in nearly 70% of
human genes, cleavage and polyadenylation can occur
at multiple sites through a process called APA [35]. As a
form of co-transcriptional gene regulation, APA signifi-
cantly enhances the diversity of mRNA transcripts [36].
previous studies have highlighted the role of APA in vari-
ous diseases. For example, Singh et al. [37] shown that
intron APA subtypes are widely expressed in immune
cells and participate in the development of B cells, result-
ing in the production of truncated proteins lacking a
functional C-terminal domain. In addition, the num-
ber of intron APA subtypes in multiple myeloma cells
decreased. This may lead to the progression of multiple
myelomas and is a factor related to the short progression-
free survival [38]. However, there has been relatively lit-
tle research on the role of APA in UC. In this study, we
observed significant changes in APA site selection in UC
patients compared to controls. These changes may affect
mRNA stability and translation efficiency, influencing
protein expression and cell function. We also found that
APA sites could regulate gene expression by targeting
miRNAs or RBPs. Our research fills this gap, suggesting
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that altered APA site selection may be an important fac-
tor in UC pathogenesis.

In addition, we identified five key genes—CD38,
NCALD, SMIM 31, GPX 7, and SWAP 70 —— that may
play crucial role in pathogenesis of UC. NCALD is a pro-
tein involved in calcium signal transmission. Although
it mainly plays a role in the nervous system, it may also
do so in the pathogenesis of UC, especially related to the
function of intestinal smooth muscle and the regulation
of the intestinal nervous system [39]. The function of
SMIM31 in UC is unclear. However, considering that it is
a membrane protein, it may be related to cell signal trans-
mission, cell adhesion, or cell barrier function [40, 41].
GPX?7 is an antioxidant enzyme that is related to resisting
oxidative stress and may play a role in protecting intesti-
nal cells from oxidative damage [42]. CD38 is a surface
molecule that is usually associated with cell activation
and signal transmission in the immune system. Previ-
ous studies have pointed out that the increase in CD38
expression on the surface of immune cells in patients
with inflammatory bowel disease may be related to the
severity of the disease [43]. One study shows circulating
TIGITnegCD38 + TM frequencies were higher in Crohn’s
disease patients with high plasma IFN-y and a more
severe disease course. TIGITnegCD38 +TM were highly
enriched in HLA-DR+and ex-Th17/Th1-like cells, high
producers of IEN-y. Cultures of healthy-adult-stimulated
TM identified IL-12 as the only IBD-related inflamma-
tory cytokine to drive the pathogenic ex-Th17-TIGIT-
negCD38 + phenotype [44]. SWAP70 is a kind of protein
involved in intracellular signal transduction, which may
be related to regulating the migration and activation of
immune cells. In UC, the appropriate migration and
response of immune cells is very important for control-
ling inflammation [45]. It has been speculated that CD38
and SWAP70 may be involved in regulating the inflam-
matory response in UC.

To improve outcome, itis essential to constantly
improve biological treatment strategies, shifting focus
from the short-term treatment response to the ultimate
goal of disease clearance. A variety of markers can be
used to predict patients’ response to different treat-
ments. Some study results showed after supplement-
ing high-dose butyric acid, inflammation in mice was
reduced, the expression of SLC26A3, ZO-1, Occludin
and Claudin-1 increased, the expression of Claudin-2
decreased, and the epithelial barrier function improved
in colon tissue. After using butyric acid or HDAC
inhibitors (TSA, SAHA) to treat lipopolysaccharide-
stimulated Caco2bbe cells in in vitro experiments, the
expression of SLC26A3 and tight junction proteins
increased significantly which effectively inhibited the
progression of inflammation [18, 46—48]. From above
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existing study of therapeutic methods, we could make
efforts to further study the therapeutic drugs of molec-
ular targets, such as CCL20, CD55, CCL11,CD38 and
ANXAL. Also, paying attention to safety factors would
be necessary.

To advance UC precision medicine, it’s necessary
to improved disease classification, a deepen under-
standing of the natural history of disease, optimize the
design of cohort studies and clinical trials, and inte-
grate multiomic, clinical, environmental, and other rel-
evant data. Due to the limitation of the small sample
size of our study, as well as the possible selection bias,
our results may not fully represent the situation of all
UC patients of different race or areas. We could only
provide reference for researchers of Asian populations,
especially Chinese people. Although some key genes
and regulatory mechanisms have been identified, these
findings need to be validated in larger sample sizes and
independent cohorts.

In this study, we constructed a gene expression network
involving multilevel regulation by analyzing DEGs, APA
sites, and predicting miRNA and RBP interactions. This
comprehensive analysis method revealed not only the
role of DEGs or APA changes, but also their interactions
within a broader regulatory network. Generally speaking,
the latest long-chain RNA sequencing technology has
provided new insights into the molecular mechanism of
UC, particularly in gene expression and APA sites selec-
tion. These findings not only enhance our understanding
of the pathogenesis of UC but may also provide poten-
tial molecular targets for developing new diagnostic tools
and therapeutic strategies. Future research should thor-
ough explore the specific role of these regulatory mecha-
nisms in UC and other inflammatory diseases, as well as
how to accurately regulate these mechanisms to treat UC.
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