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Comprehensive Analysis of CLCAl Expression, Immune
Infiltration and Immune Checkpoints in Colon Adenocarcinoma
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SUMMARY: Colon adenocarcinoma (COAD) is a prevalent disease worldwide, known for its high mortality and morbidity rates. Despite
this, the extent of investigation concerning the correlation between COAD's CLCAL expression and immune cell infiltratisnnsuffaient.
This study seeks to examine the expression and prognosis of CLCA1 in COAD, along with its relationship to the tumor imoemvé onicrent.
These findings will offer valuable insights for clinical practitioners and contribute to the existing knowledge in the fiedér to evaluate the
prognostic significance of CLCAL in individuals diagnosed with colorectal cancers, we conducted a comprehensive analysistisitegand
multivariate Cox regression models along with receiver operating characteristic curve (ROC) analysis. This study wasqetferpetient data
of COAD obtained from The Cancer Genome Atlas (TCGA) database. Nomograms were developed to anticipate CLCA1 prognostic influenc
Furthermore, the CLCA1 association with tumor immune infiltration, immune checkpoints, immune checkpoint blockade (ICB) negpaason
network, and functional analysis of CLCA1-related genes was analyzed. We found that Colon adenocarcinoma tissues diguifitzondased
CLCAL1 expression compared to healthy tissues. Furthermore, the study revealed that the group with high expression of Ch&rstedeao
significantly higher overall survival rate (OS) as compared to the group with low expression. Multivariate and UnivariegeeSsion analysis
revealed the potential of CLCAL as a standalone risk factor for COAD. These results were confirmed using nomograms anéR@C curv
addition, protein-protein interaction (PPI) network analysis and functional gene enrichment showed that CLCA1 may be witbdciattidnal
activities such as pancreatic secretion, estrogen signaling and cAMP signaling, as well as with specific immune celi.iffiieragfor, as a new
independent predictor and potential biomarker of COAD, CLCA1 plays a crucial role in the advancement of colon cancer.

KEY WORDS: Colon adenocarcinoma; CLCA1L; Bioinformatics analysis; Immune infiltration; Immune checkpoints; Survival
analysis.

INTRODUCTION

According to 2019 oncology statistics,radiation, and targeted medication therapy make up the
gastrointestinal cancers remain the primary reason behimajority of clinical management of COAD (Yangnet<al,
the occurrence of fresh instances and fatalities, wi022). However, certain individuals diagnosed with
colorectal cancer positioning at the forefront in terms addvanced colon adenocarcinoma (COAD) exhibit
newly diagnosed cases and deaths. It surpasses other typegsponsiveness towards radiation or chemotherapy
of gastrointestinal cancers with a relatively higher prevalenteatment. It is for this reason that immunotherapy has
(Siegelet al, 2019). According to the latest statisticeemerged as one of the most popular treatment options for
provided by GLOBOCAN (Sunegt al, 2021), colorectal these individuals (Liet al., 2021). Immune-based
cancer ranks third in terms of incidence rate and secondiierventions offer new therapeutic avenues for enduring
terms of mortality rate. The exact cause of COAD remairinical responses across a variety of cancer types (Thomas
uncertain, yet it is believed to have connection with variowet al., 2018), so finding good candidate targets for
factors such as genetics, nutrition, inflammation, immunitynmunotherapy is crucial for the diagnosing, treating, and
and microbiome (Birt & Phillips, 2014). Currently, surgerypredicting the prognosis of individuals with tumors.
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CLCA1, a member of the calcium-activated chlorideignificant role in controlling the structural organization of
channel regulatory factor (CLCA) family, is involved in themucus, thus contributing to the regulation of mucus
process of mucogenesis specifically in the cup cells fouqocessing. More importantly, it has been discovered in
in the respiratory epithelium (Liu & Shi, 2019). Earliervarious research investigations that the expression of CLCA1
research has shown that CLCAL primarily participates iexhibits a strong association with the progression of cancer
multiple respiratory disorders like asthma, chroni€Yanget al, 2013, 2015). The expression of CLCA1 RNA
obstructive pulmonary disease (COPD), cystic fibrosignd protein is low in malignant colon tissues (Pretusl,
pneumonia, and other related conditions (den Deddkal, 2023). These results propose that CLCAL could serve as a
2019; Highanet al, 2022). The regulation of airway mucuspromising prognostic indicator for individuals diagnosed
secretion is controlled by CLCAL through TMEM16A (Patelith colorectal carcinoma (Het al., 2019).
et al, 2009; Centeiet al, 2021), while also facilitating the
initiation and progression of asthma via its mediation of IL13 However, there are few reports correlating immune cell
(Xu et al, 2022). Further analysis of the whole genfiltration with CLCAL in COAD, which makes the role of
transcriptome of the lung showed that respiratory muci@LCAL in tumor immunity inconclusive. A comprehensive
CLCAL1 and tightly connected, inflammation-related genesnalysis of CLCA1 expression in COAD needs to be
were differentially expressed in different asthmaerformed. In this study, the TCGA database along with various
inflammatory phenotypes (Tagt al, 2019). In addition, commonly used open datasets were utilized to examine the
CLCAL1 also contributes to the formation of gastrointestinalorrelation between CLCAL expression and the prognosis as
disorders distinguished by excessive mucus productionell as medical characteristics of COAD. Additionally, the
encompassing colitis, intestinal mucosal ailments associatddy examines the association between CLCAL1 and tumor
with cystic fibrosis, ulcerative colitis, and gastrointestinalmmune infiltration, immune checkpoints, and ICB responses,
parasitic infestations (Wareg al, 2021a). The study carried thus providing new insights into the treatment and prognosis
out by Nystromet al (2019), proposed that CLCA1 has aof COAD.

Data collection. The clinical information and

TCGA database
Tumor count: 455
RNA-seq expression profiles of COAD patients

v ) were collected from the TCGA database (https://

Differential expression of CLCA1 GEPIA dataset cancer genome'nlh'gOV/)' This data included
relevant factors such as age, sex, tumor stage (T-

stage), lymph node involvement (N-stage), distant

MATERIAL AND METHOD

TIMER 2.0 dataset

A

ULCAN

CPTAC dataset metastasis (M-stage), TNM-stage, and survival
¢ NIRRT information. Data on 455 cases of TCGA colon
Immunohistochemical validation HPA dataset adenocardnoma! 240 maleS and 215 femaleS; age
31-90 years, median age 68 years. The study
l analysis flowchart is shown in Figure 1.
‘ Survival analysis U8 GEPIA dataset
il Differential expression of CLCAL. The

¢ I Y TIMER2.0 module Gene_DE (http://

timer.cistrome.org/) can be employed to examine
the differential gene expression of interest between
malignant and neighboring healthy tissue in all

clinicopathological characteristics

analysis

Univariate and multivariate
Cox regression analysis

Immuns infiliration analysis ’ TCGA tumors. The gene expression level
‘ L o distribution is shown in box plots. Statistics were
l Immune checkpoint analysis ’ calculated using the Wilcoxon test.

Functional enrichment analysis ’ N N Expression verification and survival prognosis
; dataset dataset analysis of CLCA1 geneUsing the GEPIA dataset
(http://gepia.cancer-pku.cn/), we analyzed the

variation in CLCA1 gene expression between
Fig. 1. The flow chart of this study. COAD and the adjacent tissues. The study also
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assessed the relationship between CLCAL expression ayahe expression related to the immune checkpoint, We
the prognosis of COAD patients by analyzing OS anextracted these eight gene expression levels. The Tumor
disease-free survival (DFS) rates. The center line of thmunodeficiency and Elimination (TIDE) algorithm were
boxplot is the median, the box boundaries are 25 % ~ 75 &mployed to anticipate a patient's potential response to
and the whiskers are 5 % ~ 95 %. If P < 0.05, the gene wa®AD therapy. And correlations between non-normal
considered a gene with prognostic value. CLCAL proteuantitative variables were interpreted using Spearman's
expression was further explored using the Ulcan (httpdbrrelation analysis. The above results were obtained using
ualcan.path.uab.edu) dataset, and these results were obtaihed? packages ggpubr and ggplot2.
from the Ulcan website.

Functional enrichment analysis of CLCA 1-related genes.
Immunohistochemical validation. To further validate this We used the GeneMANIA (http://genemania.org) and String
result by clinicopathological analysis, we employed théhttps://string-db.org/) datasets to search 20 major genes
Human Protein Atlas (HPA, https://www.proteinatlas.org/aissociated with CLCAL1 and analyze the protein-protein
database to evaluate the immune response towards CLOAteraction (PPI) network. Then, Kyoto Encyclopedia of
protein in both normal and COAD tissues, acquir&enes and Genomes (KEGG) and Gene Ontology (GO)
histochemical (IHC) images of CLCAL protein. The studgnrichment analysis of the retrieved genes were conducted
examined the relationship between clinicopathologicaitilizing the Metscape online analysis means (https://
features of COAD and CLCAL expression. The TCGA dataetascape.org/gp/index.html#/main/) to assess the potential
were analyzed using R software v4.0.3, and the resuftsictions associated with CLCAL.
showed a significant difference at a significance level of
P<0.05. The Wilcox test showed significant differences in
two sample groups, while the Kruskal-Wallis test showeRESULTS
significant differences in three sample groups. Box plots were
generated using the R package ggplot2.

CLCAL differential expression in cancers and healthy
Univariate and multivariate Cox regression analysisTo tissues from TCGA database Statistically significant
determine the significance of various factors as independeiitferences in CLCAL1 gene expression between BRCA
risk factors for colorectal adenocarcinoma, we conductedlareast invasive carcinoma), COAD (colon
study using univariate Cox regression analysis. This allowadlenocarcinoma), ESCA (esophageal carcinoma), READ
us to assess the impact of CLCA1 expression level, agdeectum  adenocarcinoma), STAD (stomach
sex, race, and TNM stage on the prognosis of patients. ladenocarcinoma), THCA (thyroid carcinoma), UCEC
variable showed a significant association with prognosis,(ifiterine corpus endometrial carcinoma), and adjacent normal
indicated that it could be considered as a potential risk factssues were indicated based on data analysis from the TCGA
for colorectal adenocarcinoma. Furthermore, if the variabtiatabase (Fig. 2).
demonstrates significance in the multivariate Cox regression
analysis, it can be considered an autonomous predicti@eCAL gene expression validation in COAD tissue and
factor. In R, the “forestplot” package was employed to shoprognosis analysis of individuals with COAD.Further,
each variable (HR, P-value, and 95 % CI); Finally, variablege verified CLCA1 gene expression in COAD using the
with significant predictive variations were extractednline tool GEPIA2.0. Our study revealed a significant
depending on the multivariate Cox regression analysiliscrepancy (P<0.031) in CLCAL expression between colon
outcomes, and a Nomogram was constructed to providancerous tissues and healthy tissues (Fig. 3A), aligning with
guidance for the clinical prognosis. the findings from TIMERZ2.0 analysis. This substantiates the

notion that CLCAL expression is downregulated in colon
Immune infiltration analysis. TIMER 2.0 offers an malignant tumors compared to healthy tissues. After
extensive analysis and visualization of tumor-infiltratinggonducting further analysis on the CPTAC dataset available
immune cells (Liet al., 2020). Using the TIMER 2.0 on the ULCAN website, we discovered that the expression
platform, the relationship between immune infiltration andf CLCA1 protein was found to be lower in COAD tissues
the expression of the CLCAL gene in COAD was exploress compared to healthy colon tissues (P<0.01) (Fig. 3B).
through investigation. Subsequently, the connection of CLCA1 with DFS and OS

was examined in COAD patients using the GEPIA.
Immune checkpoint analysisCD274, CTLA4, SIGLEC15, Therefore, there was a notable increase in the chances of
TIGIT, PDCD1, HAVCR2, PDCD1LG2, and LAG3 genessurvival for individuals displaying elevated levels of CLCAL
are involved in immune system checkpoints. To monitor thexpression compared to those with lower CLCA1 expression
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Fig. 2. CLCA1 expression in various cancer kinds in TIMER. Note:

*+p<0.001; **p<0.01; *p<0.05.
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(P=0.013) (Fig. 3C), and the DFS of individuals with
COAD who had raised CLCA1 expression was greater
than that of those with reduced CLCAL expression
(p=0.043) (Fig. 3D); thus CLCAL can be regarded as a
tumor suppressor gene of COAD.

By utilizing the Human Protein Atlas database,
we validated the presence of CLCAL protein expression
and further confirmed this result by clinicopathologic
analysis. The immunohistochemical findings indicated
that human CLCAL was expressed mainly in the mucosa
of the small intestine and colon, with strong staining in
glandular cells by the HPA052787 antibody and in goblet
cells by the HPA059301 antibody, but not in endocrine
cells, endothelial cells, intestinal epithelial cells,
fibroblasts, mucosal lymphoid cells, and peripheral
nerves/ganglia. In colorectal malignant tissues, CLCA1
protein expression was significantly lesser than that in
healthy colon tissues, and the representative
immunohistochemical diagram is presented in Figure 3E.
From the above analysis, the analysis outcomes of GEPIA
and ULCAN datasets matched those of
immunohistochemical analysis at the protein level.

Fig. 3. COAD Survival Analysis and CLCA1 Expression. (A—B)
Analysis of differential CLCA1 expression in COAD tissues and
healthy colon tissues. Correlation between OS (C) and DFS (D)
in COAD and CLCAl1. (E) CLCA1l expression
(immunohistochemistry) in normal intestinal and COAD tissues
from the HPA database.
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Correlation of CLCA1 mRNA expression with COAD rate (Fig. 4B). This indicates that the down-regulation of
clinicopathological characteristicsWe further confirmed CLCAL expression enhances the invasion and metastasis
the relationship between clinicopathologic features aff colon cancer.

COAD and CLCA1 mRNA expression. According to the

findings, there exists no significant difference betweeBach variable effect on OS in colon canceAccording
CLCA1 expression and cancer stage; Neverthelesstoathe above results, the CLCAL expression and other
dissimilarity was observed between stage Il and stage iffledical characteristics (like race, agex and pTNM
(P<0.05). In addition, there was no relationship betweestage) impact on OS were assessed using multivariate and
the CLCAL gene anskx race, age, pT stage, and pN stagelnivariate Cox regression analyses. The outcomes
However, it was strictly associated with lymph nodéndicated that CLCAL, age, and TNM stage (p<0.05 for
metastasis. In comparison to the group of colon cancall), in addition to race arskx were all vital factors affecting
with metastasis (M1), the expression of CLCAL1 wathe prognosis of individuals with colorectal cancer. We used
noticeably elevated in the group without metastasis (Mfhese factors to create a nomogram analysis of risk prediction
(p=0.035) (Fig. 4A). By further comparing the prognosi¢Figs. 5A-B). The "rms" package can be utilized to generate
of patients in the MO and M1 groups, it was found tha nomogram that can predict the likelihood of patient survival
patients with decreased expression of CLCAL in the Mt different time intervals, such as 1, 3, and 5 years. The
group exhibited a considerably reduced overall survivabnsistency index (C-indexyas 0.717 in the verification
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outcomes of the risk prediction nomogram (Fig. 5C), antthe CLCA1 gene and prognosis indicated significant
the 1-, 3-, and 5-year survival correction curves were albriability in both multivariate and univariate factors,
close to the optimum 48otted line (Fig. 5D), showing high suggesting that the CLCAL gene is an independent variable
agreement between anticipated and actual survival. Thud,other clinical factors.

A Uni_cox Pvalue Hazard Ratio(95% CI) B Mult_cox p-value Hazard Ratio(95% CI)
CLCAl 0.03687 0.93992(0.8868.,0.99623) K CLCAl 0.04096 0.92703(0.86206.,0.99689) Ll
Age 0.00951 1.02174(1.00526,1.03848) & Age 0.04099 1.02066(1.00084,1.04087) ®
Gender 0.56317 1.12235(0.75891,1.65983) —— Gender 0.46256 1.20248(0.73525,1.96662) | .
Race 0.71754 0.91526(0.56651,1.47872) —_—— Race 0.61694 0.88469(0.54739,1.42984) —_——
pTNM-stage <0.0001 1.77958(1.432922.2101) —_— pTNM-stage 0.00098 1.5916(1.20736,2.09813) —_—
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Fig. 5. Evaluating the predictive value of CLCAL in COAD. (A-B) Univariate and multivariate Cox analyses of P-values, fiazard rat
(HR), and 95 % confidence intervals (Cl) for CLCA1 gene expression and clinical characteristics. (C) Constructing a nomogram to
forecast the survival rates at 1, 3, and 5 years for patients diagnosed with colon cancer. (D) Assessing the accuraogpgiatine no
model for predicting overall survival (OS) through a calibration curve. Note: The diagonal dashed line illustrates theanadgahmo

while the blue, red, and orange lines show the observed 1-, 3-, and 5-year nomogram.

Correlation between CLCA1 expression and immune has differential regulatory effects on different immune-
cells infiltration levels in COAD tissues.In the study of infiltrating cells.

COAD, we aimed to explore the influence of the CLCA1

gene on the development of cancer. To gain deeper insightenune checkpoint analysis\We investigated the expression
into this, we analyzed the relationship between the expressmhimmune checkpoints, including TIGIT, HAVCR2,
of CLCA1 and the infiltration levels of various immune cellSSIGLEC15, CD274, CTLA4, PDCD1, LAGS3, and
using the TIMER dataset. The outcomes exhibited thRDCD1LG2, in COAD. We analyzed their expression in the
CLCA1 gene expression connected to CD4+T cell infiltratiohigh- and low-expression groups of CLCAL. Interestingly, we
(Cor=0.099, p=4.83e-02) and B cell infiltration (Cor=0.207found that the high CLCA1 group showed significantly lower
p=3.95e-03) (Fig. 6A). Furthermore, we employed thkevels of SIGLEC15 expression compared to the low CLCA1
CIBERSORT algorithm to assess the degree of immumgoup (P=4.56e-02) (Figs. 7A-B). This observation suggests
infiltration of COAD tissues by other immune cells. Wea potential association between CLCA1 expression and the
discovered that CLCA1 was connected to T cell CD4#egulation of SIGLEC15 levels in COAD (Cor = -0.1) (Fig.
memory resting (Cor = 0.425, p = 1.68e-13), activated NKC). In addition, the TIDE score of individuals with COAD
cells (Cor =-0.16, p = 7.73e-03), MO Macrophages (Cor =who had low CLCAL expression was increased in comparison
0.263, p = 1.00e-05), activated myeloid dendritic cells (Cao the CLCA1 high expression group (Fig. 7D), indicating
=0.124, p = 3.98e-02), activated mast cells (Cor= 0.132{lpat individuals who belong to the CLCA1 low expression
= 2.90e-02) (Fig. 6B). These results suggest that CLCAftoup might exhibit a favorabkesponse to ICB treatment.
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Construction and analysis of CLCAl-related gene biological functions of genes linked to CLCA1 expression.
protein interaction network. We logged into GO functional annotation analysis exhibited that the genes
GENEMANIA (enemania.org), entered “CLCA1", selectedvere mostly enriched in the basal plasma membrane,
“Homo sapiens”, and plotted the network. The networlsomerase activity, carbohydrate binding, digestion, brush
revealed 20 CLCALl-related genes, 21 of which (plusargin, organic acid transport and intracellular ligand-gated
CLCA1) were shown in Figure 8A. The CLCA1 PPI networkon channel activity, mucus layer, inorganic molecular entity
was created using the dataset String and the maximairmansmembrane transporter activity and metal ion transport
number of interactors displayed was limited to 20 (Fig. 8BJFig. 8C). KEGG pathway enrichment analysis of related

genes connected to CLCAL exhibited that they were mainly
GO and KEGG enrichment analysis of genes related to involved in pancreatic secretion and estrogen and cAMP
CLCAL. We used the Metscape online tool to assess thignaling mechanisms (Fig. 8D).
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Fig. 8. Possible role of CLCAL in COAD. (A) GeneMANIA constructed a network map of 20 genes related to CLCAL. (B) PPI
network diagram of CLCAL in COAD; (C) GO enrichment analysis; (D) KEGG enrichment analysis.
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DISCUSSION this prognostic result and this gene is not rigorous, and wet
experiments are needed to verify whether the prognosis is
reversed after the knockdown/low of this gene. In order to

Colorectal cancer is a common and serious healtBinforce the verification of CLCAl's prognostic and
risk digestive cancer (Toret al, 2015). Timely recognition diagnostic significance in the clinical setting, independent
and personalized intervention play a pivotal role in improvingrognostic factor analysis utilizing multivariate and
the likelihood of survival among individuals who receive ainivariate Cox regression was conducted, which confirmed
colorectal cancer diagnosis. However, there is currentlytle considerable prognostic role of CLCAL1 in COAD.
lack of a highly sensitive and specific diagnostic oFurthermore, we built nomograms to anticipate 1-, 3-, and
monitoring marker for colon cancer. The growth of colo®-year OS in subjects with COAD. This result suggests that
cancer is influenced by the activation or inactivation o€ELCAL1 may be a beneficial predictive COAD marker.
various oncogenes (Lingt al., 2015). Therefore, the

identification of possible indicators is crucial in timely The infiltration of cancer immune cells shows a

identification and targeting of therapeutic objectivescorrelation with the growth of malignancies and their

Through TMEM16A, the released protein CLCA1 modulatesesponse to immunotherapy (Zétal, 2022). The research

ion release and the formation of airway mucus. Goblet celf Wei FZ's team demonstrated that the CLCAL expression

disease linked with several lung disorders has increasi@dcolon cancer is strictly linked to the Th17 level (Wei

CLCAL1 expression in particular (Centadbal, 2021) and al., 2020a,b). Our analysis demonstrated that CLCA1

plays an oncogenic role in colon cancer €Lial, 2017). expression was positively connected to B, CD4+ T, and other

Investigations showed that CLCA1 can enhance spontaneamsnune cells, revealing that COAD individuals with

malignant colon cell differentiation and decrease cancer celcreased CLCA1 expression had elevated tumor immune

proliferation (Yanget al, 2013). CLCAL upregulation has cell infiltration levels. Investigations on T cell infiltration in
been shown to inhibit colon cancer aggressiveness. Thancer tissue have demonstrated the inhibition of tumor
inhibition is associated with the suppression of the Wmetastasis and invasion. The occurrence of enhanced
signaling pathway (Lét al,, 2017). CLCAL can also inhibit infiltration of T cells in patients has repeatedly been noted

tumor development by inhibiting the human serine/threoninte correlate with a positive prognosis (Ogdgral, 2017).

kinase 33 (STK33)-mediated signal transduction @ted, Moreover, we assessed the correlation between

2021). In colorectal cancer tissues, the expression level@ELCA1 and immune checkpoints and found that CLCA1

CLCA1 was greatly reduced when compared to theas only negatively associated with SIGLEC15. In contrast,

surrounding normal tissues (¥tial,, 2016), and low CLCAL high expression of SIGLEC15 in individuals diagnosed with

expression predicted poor prognosis (Coeal., 2018; Liu  colorectal cancer was associated with a decreased survival

& Shi, 2019). These diverse CLCAL biological roles indicatperiod and an unfavorable reaction to neoadjuvant

that this protein has a complex function in the clinicaladiotherapy (Wangt al, 2021b). This partly explains the

significance of tumors. tumor suppressor effect of CLCAL, as increased immune
checkpoint expression is related to decreased T cells and

In this investigation, we discovered that in COADpoorer prognosis. More importantly, the CLCAL1 low
tissues, the CLCAL expression was significantly lower thaaxpression group had a higher TIDE score than that of the
in healthy colon tissues. After that, we examined th€LCA1 high expression group, suggesting that subjects with
correlation between CLCA1 and COAD prognosis and foundOAD who had low CLCAL expression may benefit more
that COAD with reduced CLCAL expression had worse O8pm ICB treatment. In addition, tumor heterogeneity, patient
suggesting that decreased CLCAL expression predicted pbealth status, and changes in the microenvironment of
prognosis in COAD. At the same time, we found that thenmune system can all cause immune checkpoints to fail to

DFS of individuals with COAD who had elevated CLCAlrespond and reduce therapeutic efficacy, which is the main

expression was better than that of those with COAD whreason why many modern immunotherapies are ineffective

had decreased CLCAL expression, and prolonging DEBu et al, 2022, 2023). Finally, to discover the potential
means preventing or delaying recurrence or metastastd.CA1 biological function, we examined the genes and

Furthermore, an association between COABignaling pathways associated with CLCAL. Biological

clinicopathological characteristics and CLCA1 wadunctional analysis of genes related to CLCAL expression

demonstrated. In contrast to the metastatic colon cancevealed that they were mainly concentrated in functional
group (M1), the non-metastatic colon cancer group (M@kctivities such as matrix membrane, intracellular ligand-
had substantially elevated CLCA1 expression, angated ion channel activity, mucosal layer, carbohydrate
individuals in the M1 group with low CLCA1 expressionbinding, digestion, and pancreatic secretion. It is speculated
had significantly shorter OS. The causal relationship betwetmat CLCAL1 may be related to the goblet cell mucus

1772



ZHAO, X.; CHEN, Y.; SUI, D.; WANG, L. & LU, J. Comprehensive analysis of CLCA1 expression, immune infiltration and immune checkpoints in colonadenocarcinoma.
Int. J. Morphol., 41(6)L764-1774, 2023.

production or secretion modulation and have a vital functionvestigacion sobre la correlacion entre la expresion de CLCA1 de
in the carbohydrate digestion phase. Research studfe@AD y lainfiltracion de células inmunes sigue siendo insuficiente.
reported that CLCAL is connected to the incidence &fSte estudio busca examinar la expresion y el prondstico de CLCA1
respiratory and gastrointestinal diseases caused ES/ICOAD, junto con su relacion con el microambiente inmunolégico

hypersecretion of mucus (Nystrdgtal, 2018). The function tumor. Estos hallazgos ofreceran conocimientos valiosos para

f CLCAL in th lati f i infl . (Los profesionales clinicos y contribuiran al conocimiento existente
0 In the regulation of tissue inflammation an n el campo. Para evaluar la importancia de pronéstico de CLCAL

airway mucus release is crucial for maintaining prop&, personas diagnosticadas con céncer colorrectal, realizamos un
immune responses. It achieves this by controlling thgnalisis exhaustivo utilizando modelos de regresién de Cox
synthesis of cytokines and chemokines, which play essentiglivariados y multivariados junto con un analisis de la curva
roles in inflammation and immune cell recruitment (Liu &caracteristica operativa del receptor (ROC). Este estudio se realizd
Shi, 2019). Based on the findings of Ericksdral (2016), con los datos de pacientes de COAD obtenidos de la base de datos

the important role of CLCAL in mouse colitis induced b he Cancer Genome Atlas (TCGA). Se desarrollaron nomogramas

dextrose sodium sulfate highlights its crucial participatio ara anticipar la influencia pronéstica de CLCA1. Ademas, se analizé
a asociacion de CLCAL con la infiltraciéon inmunitaria tumoral, los

in the control of cytokine release during the initial immun ; L

. . . puntos de control inmunitarios, la respuesta de bloqueo de los puntos
reaction. In a mouse model of acute Iung Inflamma’[lon,&e control inmunitarios (ICB), la red de interaccion y el andlisis
lack of CLCA1 resulted in leukocyte recruitment and reducegncional de genes relacionados con CLCAL. Descubrimos que los
cytokine expression (Erickscet al, 2018). Macrophages tejidos de adenocarcinoma de colon tenian una expresion
were activated in vitro (Mishinet al, 2015) and are highly significativamente menor de CLCA1 en comparacion con los tejidos
associated with IL-13 expression in childhood asthma (Xaanos. Ademas, el estudio revel6 que el grupo con alta expresion de
etal, 2022). In ovarian cancer, the existence of intracellul&LCA1 demostré una tasa de supervivencia general (SG)
chloride channels, volume regulation, and voltage-gating h&lgnificativamente mayor en comparacion con el grupo con baja
been observed through experiments conducted both in viffPresion. El analisis de regresion de Cox multivariado y univariado
and in vivo. These findings suggest a possible associati§|¥e'o el potencial de CLCAL como factor de riesgo independiente

b h f d adhesi h di e COAD. Estos resultados se confirmaron mediante nomogramas
etween these factors and adnhesion, growth, and invas Qirvas ROC. Ademas, el andlisis de la red de interaccion proteina-

(Fredeet alp 2013). Our study alsp suggests a pou’jntial IOfftoteina (PPI) y el enriquecimiento de genes funcionales mostraron
of CLCAL in COAD. However, It is crucial to mention thatque CLCA1 puede estar asociado con actividades funcionales como

our research has certain constraints. Despite the utilizati@nsecrecion pancreética, la sefializacion de estrégenos y la
of accessible databases, the explicit molecular mechanisseg§alizacion de AMPc, asi como con la infiltracion de células
related to the involvement of CLCA1 in immune infiltrationinmunes especificas. Por lo tanto, como nuevo predictor
within COAD remains unexplored. To gain a deepépdependiente y biomarcador potencial de COAD, CLCA1
understanding of tumor initiation and progression, we interff§Sempefia un papel crucial en el avance del cancer de colon.

to conduct in vivo trials to validate and elucidate the detailed

. . PALABRAS CLAVE: Ad i d lon;
action pathway of CLCA1 in COAD. erocarcinoma de coon

CLCAZ1,; Andlisis bioinformatico; Infiltracion inmune; Puntos
de control inmunolégico; Analisis de supervivencia.
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