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Background: This study aims to investigate the clinicopathological significance and prognostic value of Trichohyalin (TCHH) in
gastric cancer patients through bioinformatics analysis.

Materials and Methods: Data on TCHH expression and clinicopathological information were sourced from The Cancer Genome
Atlas (TCGA). The Wilcoxon signed-rank test was used for evaluating the correlation between TCHH mRNA expression levels and
clinicopathological features. The predictive significance of TCHH mRNA expression for overall survival (OS), disease-specific
survival (DSS), and progression-free interval (PFI) in patients with gastric cancer was assessed using Cox regression models.
Furthermore, measures of immune cell infiltration in gastric cancer were made, and studies of gene ontology (GO) and Kyoto
Encyclopedia of Genes and Genomes (KEGG) enrichment were also carried out to investigate the possible roles of TCHH in patients
with gastric cancer.

Results: Compared to normal tissues, gastric cancer had a considerably higher expression of TCHH mRNA (P < 0.05). Wilcoxon
analysis revealed a significant association between TCHH mRNA expression and the pathologic M stage (P = 0.017). High TPMT
mRNA levels were also correlated with worse OS, DFS, and PFI in gastric cancer patients (both P < 0.05). TCHH showed significant
negative correlations with the levels of NK CD56dim infiltration (r = —0.157, p = 0.002), Th17 cells infiltration (r = —0.235, P <
0.001), and Th2 infiltration (r = —0.195, P < 0.001). Furthermore, enrichment analysis indicated potential involvement in intermediate
filament cytoskeleton organization, DNA methylation in gamete generation, cell-cell recognition, and G protein-coupled peptide
receptor (GPCRs) activity.

Conclusion: The level of TCHH mRNA may serve as a novel prognostic biomarker for gastric cancer patients.
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Introduction

Globally, stomach cancer is one of the most common malignant tumors in the digestive system. It ranks fifth in terms of
its annual incidence rate, accounting for 5.6% of all newly diagnosed cancers, and fourth in terms of cancer mortality
rate, accounting for 7.7% of all cancer deaths.' In China, gastric cancer holds the third position in both incidence rate and
mortality rate.>* Factors such as unbalanced economic development and dispersed population distribution in China have
hindered the widespread adoption of early screening for gastric cancer, resulting in advanced-stage gastric cancer
becoming the predominant type among patients in China. Despite significant advancements in medical technologies,
including surgery, intervention, chemotherapy, radiotherapy, and targeted therapy, the risk of recurrence and metastasis
remains for gastric cancer patients. With less than 30% of patients surviving for five years after treatment, the efficacy of
advanced-stage stomach cancer treatment is still inadequate.*> Finding novel markers that can forecast a patient’s

prognosis for stomach cancer is therefore crucial.
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Trichohyalin (TCHH) is an intermediate filament-associated protein found in the hair follicle, first discovered by
Rothnagel in 1986.° The human TCHH protein consists mainly of two N-terminal EF-hand domains, three different types
of long internal repeats, and a non-structured short C-terminal tail.” TCHH functions as a calcium-binding protein,
a precursor of the cornified cell envelope, and an intermediate filament-associated protein. It has been associated with
various hair or epidermal growth-related disorders, such as trichothiodystrophy and skin keratinization diseases.®’
Emerging studies have demonstrated the significant involvement of TCHH in various types of tumors, establishing its
strong correlation with tumor initiation, progression, and prognosis.'®™'* However, limited literature exists regarding the
expression level of TCHH in gastric cancer. Additionally, the relationship between TCHH and clinicopathological
characteristics remains poorly understood, and its prognostic value in gastric cancer patients requires further
investigation.

Using publically accessible datasets, our goal in this study was to examine the expression of TCHH and its
relationship to clinicopathological information in patients with gastric cancer. Our analysis included a comparison of
TCHH expression levels between normal tissue and gastric cancer, as well as an assessment of its differential expression
across various clinicopathological characteristics. Furthermore, we sought to evaluate the prognostic value of TCHH by
analyzing disease-specific survival (DSS), progression-free interval (PFI), and overall survival (OS). Additionally, we
explored the potential functional roles of TCHH, including its association with immune infiltration in gastric cancer. To
further elucidate its molecular mechanisms, we conducted Gene Ontology (GO) and Kyoto Encyclopedia of Genes and
Genomes (KEGG) pathway enrichment analyses.

Materials and Methods

Data Accessing and Preparing
From The Cancer Genome Atlas (TCGA, https://cancergenome.nih.gov/), the TCGA-STAD dataset was obtained.
Transcripts Per Kilobase of exon model per Million mapped reads (TPM), which is a measure of transcript abundance,

was used to determine the expression levels of TCHH in the TCGA-STAD dataset. The results were normalized using
log2(TPM+1). The database yielded quantifiable information on gender, age, pathological TNM stage, histologic grade,
and residual tumor. Patients with gastric cancer who did not contain clinical information were excluded. For the statistical
study, R version 4.2.1 was utilized.

Immunohistochemical Analysis of TCHH in Gastric Cancer
Information about the expression and location of human proteins in different tissues and organs can be found using the

online resource “human protein atlas” (HPA) (https://www.proteinatlas.org). Immunohistochemical staining data from
14,15

HPA were used to assess the differential expression of TCHH protein in gastric cancer.

Associations Between TCHH Expression and Different Clinical Characteristics in

Gastric Cancer

The expression levels of TCHH were compared between normal tissues and gastric cancer in the TCGA-STAD datasets.
Additionally, the associations between TCHH expression and distinctive clinicopathological groups were investigated
using the Wilcoxon signed-rank test in R software. A significance level of P < 0.05 was considered statistically
significant.

Survival Prognosis Analysis

Based on the median score of TCHH expression, patients in the TCGA-STAD dataset were categorized into high or low
expression groups in order to investigate the relationship between TCHH mRNA level and the risk of survival time in
gastric cancer. Cox regression analysis was used to evaluate the prognostic significance of TCHH, including DSS, OS,
and PFI. The survminer tool in R software was utilized to display the results, and a significance level of P < 0.05 was
deemed statistically significant.
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Immune Infiltration Analysis

The level of immune infiltration was determined using a total of 24 immune cells, and the relative enrichment score of
these immune cells in the stomach was evaluated by GSEA, which was carried out using the R package GSVA.'®!” The
study employed Spearman correlation analysis to examine the relationship between the expression of TCCH and these
immune cells. The Wilcoxon rank-sum test was implemented to evaluate the differences in immune infiltration levels
between the groups with high and low TCCH expression, and a P value of under 0.05 was deemed statistically
significant.

Differentially Expressed Gene Analysis

Patients with gastric cancer in TCGA were categorized into high and low TCH expression groups based on the median
score of THH expression. The differentially expressed gene (DEG) analysis between these two groups was carried out
using the R package DESeq2, with adjusted P value < 0.05 and | log2-fold-change (FC) [> 1 set as the DEG thresholds.'®

Co-Expression Gene Analysis of TCHH in Gastric Cancer

Gene co-expression patterns were visualized using heatmaps based on a |[Spearman correlation coefficient| > 0.2 cutoff in
R software. The top 15 genes that positively and negatively correlated with TCHH expression in gastric cancer were
explored, along with displaying the relationship between TCHH and the top 9 genes.

Gene Ontology Enrichment Analysis of TCHH in Gastric

Using the R package ggplot2 (version 3.3.6), enrichment analysis of Gene Ontology (GO) categories, such as cell
component (CC), biological process (BP), and molecular function (MF), and Kyoto Encyclopedia of Genes and Genomes
(KEGG) pathway analysis, were carried out for the differentially expressed genes (DEGs).'® Statistical significance was
determined for enriched function or pathway terms that had an adjusted p-value < 0.05 and [log2-fold-change (FC)| > 1.

Construction of the Nomogram and Calibration of Patients

Using multivariate Cox analysis, a nomogram was created based on specific clinicopathological characteristics in order to
predict the overall survival probability. While the nomogram’s discriminating power was measured with the concordance
index (C-index), calibration plots were utilized to evaluate the nomogram’s performance. The R package RMS (version
4.2.1) was used to create the nomogram and calibration graphs.

Results
The Expression of TCHH mRNA Was in Pan-Cancer and Gastric Cancer

The pan-cancer analysis revealed that the expression of TCH was upregulated in the majority of cancer types, including
esophageal carcinoma, kidney renal papillary cell carcinoma, lung squamous cell carcinoma, stomach adenocarcinoma,
thyroid carcinoma, breast invasive carcinoma, cervical squamous cell carcinoma, colon adenocarcinoma, and uterine
corpus endometrial carcinoma. On the other hand, TCHH expression was reduced in the following cancer types:
glioblastoma multiforme, kidney chromophobe, liver hepatocellular carcinoma, and lung adenocarcinoma.(Figure 1A).

The expression of TCHH mRNA in primary gastric adenocarcinoma was considerably higher than in non-paired and
paired normal gastric tissues, respectively, based on the analytical results of the TCGA-STAD dataset (both p < 0.05,
Figure 1B and C). Furthermore, the ROC curve demonstrated that the expression of TCH had a strong predictive ability
to distinguish gastric cancer tissues from normal tissues, with an area under the curve (AUC) of 0.747 (95% confidence
interval [CI]=0.660-0.834) (Figure 1D).

The expression of TCHH in normal and gastric cancer tissues was analyzed utilizing the HPA database in order to
figure out its expression in more detail. The results of the IHC labeling indicated that the cytoplasmic/membranous cells
of gastric cancer had a substantial amount of TCHH. Furthermore, Figure 2 reveals that the majority of patients with
gastric cancer had moderate to high TCHH staining (5/12), while the minority had low staining (3/12).
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Figure | TCHH expression levels in gastric cancer and pan-cancers. (A) TCHH expression in pan-cancers and normal tissues in TCGA databases. The expression of TCHH

in gastric cancer in comparison to non-matched (B) and matched (C) normal tissues, as well as ROC curves (D) for classifying gastric cancer and normal gastric tissues. **p
< 0.01; #¥p < 0.001; *p < 0.05.

Figure 2 Immunohistochemical staining of TCHH in gastric cancer. The TCHH was high (A) and low (B) expressed in gastric cancer.
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Association Between TCHH and Clinicopathological Characteristics

Our cohort comprised 375 patients with stomach cancer who had RNA sequencing data and clinical information
available. Of these, 32 patients had matched neighboring normal tissue samples that were sourced from the TCGA-
STAD dataset. As shown in Table 1, 375 gastric cancer patients contain 134 female and 241 male patients. Stage I and II
were found in 61 patients in the TCHH-high group. The number of patients with positive lymph node metastasis was 121,
and 125 in TCHH-high or TCHH-low group, respectively. 18 patients had H pylori infection, and 25 patients had distant
metastasis. The elevated expression of TCHH was significantly associated with pathologic M stage (P = 0.017).

Survival Analysis of Gastric Cancer Patients Concerning TCHH Expression
Survival studies were conducted to investigate the potential prognostic value of TCHH mRNA level in gastric cancer
patients. The findings indicated that, in the TCGA-STAD dataset, patients with TCHH low had improved DSS, PFI, and
OS compared to those with TCHH high (all P < 0.05, Figure 3).

Moreover, the univariate analysis showed a strong correlation between the OS of gastric cancer patients and the
following factors: age, residual tumor, pathologic T, pathologic N, pathologic M, and pathologic stage, primary therapy
result, and the expression of TCHH. (all P<0.05, Table 2) DSS of individuals with gastric cancer was found to be

Table | The Clinicopathological Characteristics of Patients in the TCGA-STAD Dataset

Characteristics Low Expression of TCHH | High Expression of TCHH P value
n 187 188

Gender, n (%) 0.969
Female 67 (17.9%) 67 (17.9%)
Male 120 (32%) 121 (32.3%)

Age, n (%) 0.104
<65 74 (19.9%) 90 (24.3%)
> 65 111 (29.9%) 96 (25.9%)

Residual tumor, n (%) 0.608
RO 149 (45.3%) 149 (45.3%)
RI&R2 14 (4.3%) 17 (5.2%)

Histologic grade, n (%) 0.509
GI&G2 77 (21%) 70 (19.1%)
G3 107 (29.2%) 112 (30.6%)

Reflux history, n (%) 0910
No 88 (41.1%) 87 (40.7%)
Yes 20 (9.3%) 19 (8.9%)

H pylori infection, n (%) 0.111
No 76 (46.6%) 69 (42.3%)
Yes 13 (8%) 5 (3.1%)

Pathologic T stage, n (%) 0.104
TI&T2 56 (15.3%) 43 (11.7%)
T3&T4 126 (34.3%) 142 (38.7%)

Pathologic N stage, n (%) 0.488
NO 52 (14.6%) 59 (16.5%)
NI&N2&N3 125 (35%) 121 (33.9%)

Pathologic M stage, n (%) 0.017
MO 174 (49%) 156 (43.9%)
MI 7 (2%) 18 (5.1%)

Pathologic stage, n (%) 0.754
Stage 1&Stage || 83 (23.6%) 81 (23%)
Stage llI&Stage IV 92 (26.1%) 96 (27.3%)

Primary therapy outcome, n (%) 0.661
CR&PR&SD 124 (39.1%) 128 (40.4%)
PD 30 (9.5%) 35 (11%)

Clinical and Experimental Gastroenterology 2024:17 https: 65

Dove:


https://www.dovepress.com
https://www.dovepress.com

Yu et al

Dove

A 1.00 TCHH
Low
\ — High
2
= 075 1
=3
E]
O
e
£0.50 1
s
2
-
=
@ .25 4 Overall Survival
HR = 1.48 (1.06 - 2.07)
P =0.021
T T T T T
0 30 60 90 120
Time (months)
High 4 186 32 p 0 0

B 1.0 4 TCHH
Low
— High
2081
z
£
£ 061
)
£ 0.4+
@ Progress Free Interyal
HR = 1.59 (1.11 - 2.2
021 p=0.012
T T T T T
0 30 60 90 120
Time (months)
High 4 187 28 2 0 0

C 1004w

0.75 A

0.50

Survival probability

TCHH
Low
— High

Disease Specific Survival

0259 HR = 1.76 (1.14 - 2.72)
P =0.010
0 30 60 90 120

Time (months)

Figure 3 Survival analyses of OS, PFl, and DSS based on the expression of TCHH mRNA in the TCGA-STAD datasets. OS (A), PFl (B), and DSS (C) curve of patients with
gastric cancer based on TCHH mRNA expression.

substantially correlated with residual tumor, pathologic T, pathologic N, pathologic M, and pathologic stage, as well as

primary therapeutic result TCHH, according to the univariate analysis. (all P<0.05, Table 3) The univariate analysis

showed a significant relationship between PFI of gastric cancer patients and residual tumor, histologic grade, pathologic

T stage, pathologic N stage, pathologic M stage, and main therapeutic outcome (all P<0.05, Table 4).

Additionally, the TCHH expression level showed independent correlations with OS, DSS, and PFI in multivariate
analysis, with an HR of 2.102 (95% CI: 1.360 —3.247, P = 2.102, Table 2), 1.967 (95% CI: 1.174-3.294, P = 0.010,
Table 3) and 1.724 (95% CI: 1.131-2.627, P = 0.011, Table 4), respectively.

Table 2 Univariate and Multivariate Analysis of Clinicopathologic Features Associated with OS

Characteristics Total (N) Univariate Analysis Multivariate Analysis
Hazard Ratio (95% CI) P value Hazard Ratio (95% CI) P value

Age 367

<65 163 Reference Reference

> 65 204 1.620 (1.154-2.276) 0.005 1.907 (1.234-2.948) 0.004
Residual tumor 325

RO 294 Reference Reference

R1&R2 31 3.445 (2.160-5.494) < 0.001 1.731 (0.897-3.343) 0.102
Histologic grade 361

Gl1&G2 144 Reference Reference

G3 217 1.353 (0.957-1.914) 0.087 1.530 (0.982-2.384) 0.060
Pathologic T stage 362

TI&T2 96 Reference Reference

T3&T4 266 1.719 (1.131-2.612) 0.011 1.182 (0.633-2.210) 0.599
Pathologic N stage 352

NO 107 Reference Reference

NIT&N2&N3 245 1.925 (1.264-2.931) 0.002 1.416 (0.673-2.979) 0.360
Pathologic M stage 352

MO 327 Reference Reference

MI 25 2.254 (1.295-3.924) 0.004 0.931 (0.368-2.356) 0.880
Pathologic stage 347

Stage |&Stage I 160 Reference Reference

Stage lI&Stage IV 187 1.947 (1.358-2.793) < 0.001 1.182 (0.611-2.288) 0.619
Primary therapy outcome 313

CR&PR&SD 249 Reference Reference

PD 64 4.147 (2.843-6.047) < 0.001 4.016 (2.569-6.278) < 0.001
TCHH 370

Low 184 Reference Reference

High 186 1.483 (1.061-2.073) 0.021 2.102 (1.360-3.247) < 0.001
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Table 3 Univariate and Multivariate Analysis of Clinicopathologic Features Associated with DSS
Characteristics Total (N) Univariate Analysis Multivariate Analysis
Hazard Ratio (95% CI) P value Hazard Ratio (95% CI) P value
Age 346
< 65 160 Reference Reference
> 65 186 1.211 (0.797-1.840) 0.371 1.513 (0.905-2.528) 0.114
Residual tumor 314
RO 287 Reference Reference
R1&R2 27 5.142 (3.014-8.771) < 0.001 2.761 (1.369-5.572) 0.005
Histologic grade 340
G1&G2 135 Reference Reference
G3 205 1.338 (0.862-2.078) 0.194 I.511 (0.897-2.546) 0.121
Pathologic T stage 345
TI&T2 90 Reference Reference
T3&T4 255 2.089 (1.192-3.660) 0.010 1.015 (0.494-2.087) 0.968
Pathologic N stage 334
NO 104 Reference Reference
N1&N2&N3 230 1.807 (1.075-3.036) 0.025 1.000 (0.403-2.481) 1.000
Pathologic M stage 333
MO 311 Reference Reference
MI 22 2.438 (1.221-4.870) 0.012 0.775 (0.273-2.201) 0.632
Pathologic stage 331
Stage |&Stage I 154 Reference Reference
Stage |l1&Stage IV 177 2.146 (1.352-3.404) 0.001 1.388 (0.618-3.118) 0.427
Primary therapy outcome 310
CR&PR&SD 247 Reference Reference
PD 63 7.327 (4.719-11.376) < 0.001 6.953 (4.102-11.785) < 0.001
TCHH 349
Low 171 Reference Reference
High 178 1.763 (1.143-2.719) 0.010 1.967 (1.174-3.294) 0.010
Table 4 Univariate and Multivariate Analysis of Clinicopathologic Features Associated with PFl
Characteristics Total (N) Univariate Analysis Multivariate Analysis
Hazard Ratio (95% CI) P value Hazard Ratio (95% CI) P value
Age 369
< 65 164 Reference Reference
> 65 205 0.858 (0.603—1.221) 0.395 1.053 (0.693-1.601) 0.808
Residual tumor 326
RO 295 Reference Reference
R1&R2 31 3.469 (2.127-5.656) < 0.001 1.602 (0.865-2.967) 0.134
Histologic grade 363
GI1&G2 145 Reference Reference
G3 218 1.540 (1.057-2.245) 0.025 1.347 (0.874-2.077) 0.177
Pathologic T stage 364
TI&T2 97 Reference Reference
T3&T4 267 1.705 (1.095-2.654) 0.018 0.903 (0.503-1.619) 0.731
Pathologic N stage 354
NO 108 Reference Reference
NI1&N2&N3 246 1.640 (1.075-2.501) 0.022 1.134 (0.577-2.231) 0.715
(Continued)
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Table 4 (Continued).

Characteristics Total (N) Univariate Analysis Multivariate Analysis
Hazard Ratio (95% CI) P value Hazard Ratio (95% CI) P value
Pathologic M stage 353
MO 328 Reference Reference
M 25 2.224 (1.194-4.144) 0.012 1.348 (0.572-3.175) 0.495
Pathologic stage 349
Stage |&Stage I 161 Reference Reference
Stage Il1&Stage IV 188 1.676 (1.154-2.435) 0.007 1.075 (0.581-1.988) 0.818
Primary therapy outcome 315
CR&PR&SD 250 Reference Reference
PD 65 8.593 (5.885-12.546) < 0.001 8.414 (5.383-13.150) < 0.001
TCHH 372
Low 185 Reference Reference
High 187 1.592 (1.109-2.284) 0.012 1.724 (1.131-2.627) 0.011

Co-Expression Gene Analysis of TCHH in Gastric Cancer
We investigated the top 15 positively expressed genes in the heatmap as well as all co-expression genes that were either
positively or negatively linked with TCHH expression in gastric cancer. We identified the top nine genes in the heatmap
of positive correlation (Figure 4A), which are MYO1H (r = 0.504, Figure 4B), HEATR4 (r = 0.482, Figure 4C), CALCR
(r = 0.480, Figure 4D), CRLF2 (r = 0.473, Figure 4E), HAP1 (r = 0.467, Figure 4F), CDH26 (r = 0.466, Figure 4G),
ACP7 (r = 0.464, Figure 4H), DLGAP2 (r = 0.464, Figure 4I), and CCDC62 (r = 0.464, Figure 4J).

We also obtained the top 9 genes in the heatmap of negative correlation (Figure 5A), which are as follows: CHCHD10
(r =—0.325, Figure 5B), KRTCAP3 (r = —0.291, Figure 5C), ATPSFID (r = —0.282, Figure 5D), EIF5AL1 (r = —0.274,
Figure 5E), TSPO (r = —0.268, Figure 5F), RPL29 (r = —0.266, Figure 5G), ATPSMC3 (r = —0.264, Figure 5H),
NDUFB2 (r = —0.258, Figure 5I), and PRL26 (r = —0.256, Figure 5J).
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Correlation Between TCHH Expression and Immune Infiltration in Gastric Cancer
In comparison to the TCH-low group, the NK CD56dim, Th17, and Th2 cell enrichment scores in the TCH-high group
were significantly lower. Figure 6A illustrates that the Tgd enrichment scores in the TCH-high group were notably
greater than those in the TCH-low group.

On top of that, there was a strong negative correlation found between the expression of TCH and the infiltration levels
of NK CD56dim (r =—0.157, P = 0.002), Th17 cells (r = —0.235, P < 0.001), and Th2 (r = —0.195, P <0.001). There was
a significant positive correlation (r = 0.113, P < 0.029) between the expression of Tch and the amounts of Tgd cell
infiltration. Nevertheless, there was no significant correlation (P > 0.05) between the expression of TCH and the amounts
of CD8T and macrophage cell infiltration (Figure 6B-G).

Enrichment Analysis

A total of 894 DEGs, comprising 878 upregulated genes and 16 downregulated genes, were obtained from 8230 DEGs
using the threshold values of |log2 fold-change (FC)| > 1.5 and adjusted p-value < 0.05. A volcano map was created
(Figure 7A). Next, we carried out the GO and KEGG enrichment analyses (Figure 7B) of DEGs, revealing that the
primary BP contained intermediate filament cytoskeleton organization, cellular process involved in reproduction in
multicellular organisms, adenylate cyclase-modulating G protein-coupled receptor signaling pathway, DNA methylation
involved in gamete generation, and cell-cell recognition. The CC was mainly enriched in intermediate filament
cytoskeleton, transmembrane transporter complex, GABA receptor complex, transporter complex, and voltage-gated
calcium channel complex. The MF was mainly involved in G protein-coupled serotonin receptor activity, extracellular
ligand-gated ion channel activity, G protein-coupled peptide receptor activity, cysteine-type endopeptidase inhibitor
activity, and excitatory extracellular ligand-gated ion channel activity. The KEGG pathway enrichment was mainly
related to neuroactive ligand-receptor interaction, GABAergic synapse, estrogen signaling pathway, retrograde endocan-

nabinoid signaling, and steroid hormone biosynthesis (Figure 7C).
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Figure 6 Correlation of TCHH expression with immune infiltration level in gastric cancer. (A) Correlation between infiltration levels of immune cells in the TCHH-high and
TCHH-low expression groups. *p < 0.01; **p < 0.001. (B-G) Correlations between the expression of TCHH and relative enrichment scores of immune cells, including
CD56dim, Tgd, Th17, Th2, CD8T, and macrophages cells.

Construction of a Nomogram Based on the Clinical Factors

A nomogram has been generated based on some clinical indicators of OS so as to forecast the prognosis of patients with
gastric cancer. A worse prognosis was linked to a higher total number of points on the nomogram (Figure 8A). The
nomogram’s bootstrap-corrected C-index was 0.709 (95% CI = 0.683-0.735), showing that the model had a moderate
predictive accuracy for OS of patients with gastric cancer. Calibration curves were additionally used to gauge the

nomogram’s predictive utility (Figure 8B).
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Discussion
The prognosis for multiple malignancies has improved recently thanks to molecular target therapies to choose from. In
contrast to non-small cell lung cancer and other cancers, target medical products for people with gastric cancer are just
a few. Consequently, hunting for new pharmaceutical targets is crucial.

Numerous earlier investigations have concentrated on TCHH expression in human epithelial tissue, pig tongue
epithelium, and wool follicles.°® TCHH is one of the genes involved in skin barrier expansion found in the
epidermal differentiation complex, an area on chromosome 1 that is analyzed.”’ Human hair growth and
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pigmentation are regulated by TCHH, which has been enhanced by dermal white adipose tissue-derived HGF.?!
Concerning stomach cancer, there is not much data accessible addressing TCHH expression or possibly prog-
nostic importance. In order to analyze the expression level of TCHH mRNA in gastric cancer and its possible
prognostic significance, the bioinformatics method was applied.

It was just recently discovered that TCHH expression and functions have been identified in a number of
malignant tumors.'®'? Different cancers in the pan-cancer analysis express TCHH in different ways. The
expression of TCHH was down-regulated in oral squamous cell carcinomas (OSCC),** and even in lung
adenocarcinoma and liver hepatocellular carcinoma, according to our data. This was also the situation for
neighboring normal tissue. Significant proof of increased TCHH methylation has been revealed during the
colorectal cancer process of liver metastasis. A notable connection between TCHH methylation and the volume
of the liver metastatic tumor was set up,'® which was somewhat similar to the role of TCHH in stomach cancer.
The increased expression of TCHH was found to be significantly correlated with the pathologic M stage in the
study that I conducted, demonstrating a connection between TCHH and metastasis; nevertheless, additional
investigation needs to be conducted to identify the precise mechanism.

The elevated expression of TCHH in cancer tissue was identified in this research’s analysis of TCGA-STAD
datasets when compared to normal tissues. It indicates that TCHH upregulation might be a common character-
istic of gastric cancer and might act as an oncogene in the growth of tumors. On the other hand, patients with
low TCHH expression suffer from prolonged PFI, DSS, and OS. It highlighted that TCHH might function as
a novel therapeutic target as well as a potential prognostic marker for patients with gastric cancer. There have
also been observations on the connection between TCHH and survival time in cases of colon glioma and
adenocarcinoma.'®'" Meanwhile, TCHH mutational frequencies were more powerful in patients with defective
mismatch repair/microsatellite instability-high colon cancer than in patients with microsatellite-stable colon
cancer.”® In addition, in bladder and breast cancer, aberrant TCHH expression was a potential modulator of
the chemotherapy response.'”?* Nevertheless, extra study is required to figure out whether TCHH might be
useful as a target or predictive marker to predict the chemo-sensitization of gastric cancer.

Tumor prognosis with immune cells in the cancer microenvironment is closely correlated. Over 90% of NK cells are
CD56dim, meaning they are primarily cytotoxic. In accordance with our research, the NK CD56dim enrichment scores in
the TCHH-high group were considerably less than those in the TCHH-low group, which was somewhat comparable in
bladder urothelial carcinoma.** The decline of CD56dim in the TCHH high group may have been connected to a poor
prognosis because of the absence of immunological response. Nonetheless, further investigation is still required to
validate the involvement of immune cells connected to TCHH in gastric cancer.

Furthermore, 894 DEGs have been chosen for enrichment analysis, and the results suggested that these DEGs may be
related to the organization of the intermediate filament cytoskeleton, gamete generation-related DNA methylation, cell-
cell recognition, and G protein-coupled peptide receptor (GPCR) activity. A number of investigations demonstrate that
DNA methylation might be an important variable in solid tumors.>>?® Activation of GPCRs on tumors can have
prominent growth effects, and GPCRs are frequently over-/ectopically expressed on tumors and are increasingly being
considered as possible therapeutic targets in cancers.?’ As for gastric cancer, the possible molecular mechanism of TCHH
will be verified and discussed in our upcoming studies.

Conclusion

Taken together, the current bioinformatic results indicate that TCHH may represent a new tumor oncogene and be
involved in the pathogenesis of gastric cancer. Additionally, it functioned as an independent predictive biomarker for
stomach cancer. This is an intriguing finding that should be further examined and confirmed in the future from the
perspective of basic research and clinical trials.

Data Sharing Statement
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