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performed to determine the prognostic role of TXNIP expression in the overall survival
of GC. Furthermore, a pan-cancer analysis of TXNIP expression was performed using
TCGA data.

Results. The TXNIP gene was down-regulated in tumor samples with a fold change of
0.33, and the same results were repeated in bioinformatics analysis. Decreased
expression of TXNIP was significantly associated with metastasis, poor differentiation,
and drug abuse. Our results provided evidence that TXNIP gene expression level is
positively correlated with the overall survival of GC patients. Pan-cancer analysis of
TCGA data revealed down-regulated TXNIP in a variety of malignant tumors.
Conclusion. This study established low TXNIP expression as a prognostic biomarker in
GC. It also revealed that the decrease in TXNIP expression likely favors metastatic GC.
Practical Implications. Evaluation of TXNIP expression is informative in the prognosis
of GC patients.

How to cite this article: Shahsavar Haghighi Z, Farhadi A, Rafi Taheri S, Hazrati E, Heidari R, Heidari M F, Rajaeinejad M,
Khodabandehloo F, Behroozi J. Evaluation of the TXNIP gene expression in gastric adenocarcinoma and its relationship with
overall survival of patients. Med ] Tabriz Uni Med Sciences. 2023;45(2):117-129 . doi: 10.34172/mj.2023.019. Persian.

*Corresponding author; Email: jvdbehroozi@gmail.com

© 2023 The Authors. This is an Open Access article published by Tabriz University of Medical Sciences under the terms of the Creative Commons
Attribution CC BY 4.0 License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited



https://doi.org/10.34172/mj.2023.019
https://doi.org/10.34172/mj.2023.019
https://mj.tbzmed.ac.ir/
https://doi.org/10.34172/mj.2023.019
https://orcid.org/0000-0002-5605-744X
https://orcid.org/0000-0003-1988-8102
https://orcid.org/0000-0003-0015-2904
https://orcid.org/0000-0003-2985-8396
https://orcid.org/0000-0001-8310-331X
https://orcid.org/0000-0001-6429-0295

Shahsavar Haghighi, et al.

Extended Abstract
Background

Gastric Cancer (GC) is a common
gastrointestinal tumor, and its incidence is

increasing. The pathogenesis of GC is very complex
and remains unclear. There are three major subtypes
of gastric cancer including intestinal, diffuse, and
indeterminate or mixed, according to the Lauren
classification system, and four subtypes based on the
WHO classification system. Recent basic studies of
GC have focused on gene expression dysregulation.
Accumulating evidence has demonstrated that
thioredoxin-interacting  protein ~ (TXNIP) s
abnormally expressed in a variety of malignant
tumors, but it is obscure in GC. Many studies have
investigated the correlation between
pathohistological characteristics in gastric cancer
and patient specifications, disease-specific criteria,
and overall outcome. This study aimed to compare
the expression of the TXNIP gene in cancerous and
adjacent tissues of gastric cancer and evaluate its
clinical significance in the prognosis and survival
analysis of gastric cancer patients.

Methods

A total of 50 tumor tissues and marginal non-
tumor control tissues were obtained from GC
patients. RNA was purified from normal and
marginal samples using the RNX-Plus solution,
according to the manufacturer’s protocol. RNA
samples  were  reversely transcribed into
complementary deoxyribonucleic acid (cDNA) using
the BioFACT cDNA Synthesis Kit. The cDNA was
synthesized from 1ug of total RNA with random
hexamer and oligo (dT) as reaction primers in a final
volume of 20 ul following the manufacturer’s
protocol. Complementary DNA was then used for
quantification (with the GAPDH gene as a control)
by real-time PCR, which was performed using the
BioFACT qPCR master mix and the StepOnePlus
real-time PCR system. Meanwhile, bioinformatic
approaches were used to evaluate TXNIP expression
in two different cohorts of GC patients. Raw paired-
end RNA-seq samples related to eighty primary
gastric adenocarcinoma and their paired non-tumor
control tissues were retrieved from the publicly

available Gene Expression Omnibus (GEO)
database. We performed a co-expression analysis of
all protein-coding and non-coding genes in the GEO
RNA-seq data. We also manually mined The Cancer
Genome Atlas (TCGA) database to obtain TXNIP
gene expression levels in GC patients and control
individuals. A data mining study was also performed
to determine the prognostic role of TXNIP
expression in the overall survival of GC. In this
respect, gene expression data and the survival
information of 592 GC patients were derived from
the Kaplan-Meier database. This information
corresponds to the GSE22377, GSE29272,
GSE51105, GSE15459, and GSE14210 datasets.
Furthermore, a pan-cancer analysis of TXNIP
expression was performed using TCGA data. We
retrieved expression data of bladder urothelial
carcinoma, breast invasive carcinoma, colon
adenocarcinoma, esophageal carcinoma, head and
neck  squamous cell  carcinoma,  kidney
chromophobe, kidney renal clear cell carcinoma,
kidney renal papillary cell carcinoma, liver
hepatocellular carcinoma, lung adenocarcinoma,
lung  squamous cell carcinoma, prostate
adenocarcinoma, rectum adenocarcinoma, stomach
adenocarcinoma, thyroid carcinoma, uterine corpus
endometrial carcinoma and compared TXNIP
expression between normal and tumor samples.

Results

TXNIP mRNA expression was quantified by RT-
PCR of tumor and non-tumor specimens from GC
cases. The TXNIP gene is down-regulated in tumor
samples with a fold change of 0.33, and the same
results were repeated in bioinformatics analysis
(P<0.01). Decreased expression of TXNIP was
significantly associated with clinic pathological
variables like metastasis, poor differentiation, and
drug abuse (P<0.05). However, TXNIP expression
did not correlate with age, gender, smoking, alcohol
drinking, primary tumor size, and primary tumor
location. We extracted the set of the top 4 genes with
the highest (positively correlated) and the lowest
(negatively correlated) co-expression correlation
with TXNIP. CBX7, TORIAIP1, WLS, and RAB5B
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were the top 4 positively correlated genes, while,
GTSEl, YIFIB, CDC45 and CDCA3 were the top 4
negatively correlated genes, respectively. When
TXNIP gene expression was evaluated, we used Cox
regression analysis to determine the prognostic role
of TXNIP gene expression. Patients were divided
into high-risk and low-risk groups using the best
cut-off. Also, Kaplan-Meier curves were used to
explore the overall survival of the two groups. Our
results provide evidence that TXNIP gene expression
level is positively correlated with the overall survival
of GC patients. Among the 375 patients in the high-
expression group, the median overall survival was
28.8 months, while it was 14.4 months (P<0.001) in
the low-expression group. Pan-cancer analysis of
TCGA data revealed down-regulated TXNIP in a
variety of malignant tumors.

Conclusion

This study established low TXNIP expression as a
prognostic biomarker in GC. It also revealed that the
decrease in TXNIP expression likely favors
metastatic GC. Our results disclosed that the more
TXNIP gene expression, the higher overall survival.
Furthermore, we concluded that the TXNIP gene not
only is down-regulated in GC but also, in several
other cancers. Gene co-expression analysis is an
attractive tool for the prediction of gene functions,
interaction, and regulatory mechanisms and we
revealed CBX7 gene has the highest co-expression
correlation. These findings showed the key role of
the TXNIP gene in the development of gastric
cancer, which raises the possibility of using it as a
prognostic marker in the management of this cancer.
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