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Abstract

Introduction: Various members of the Tripartite-motif protein family contribute to
different types of cancer, although the role of these factors in breast cancer is
unclear. TRIM14 and TRIM29 have been reported to be overexpressed and play
oncogenic roles in specific cancers.

Methods: A total of 40 pairs of tumor tissues and adjacent normal tissues of breast
cancer patients were obtained. Relative gene expression of TRIM14 and TRIM29
were determined through quantitative reverse transcriptase polymerase chain
reaction (QRT-PCR) using specific primers.

Results: TRIM14 and TRIM29 were both overexpressed in breast tumor samples.
The expression of TRIM14 was associated with tumor size, stage, and invasiveness.
Nonetheless, no association was found between TRIM14 and the grade of the
tumor. Also, TRIM29 gene expression was positively correlated with tumor size,
stage, grade, and invasiveness. No correlation was found between the expression of
TRIM14 and TRIM29.

Conclusion: Based on our results, we propose TRIM14 and TRIM29 as potential
tumor markers in breast cancer.
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Introduction

Breast cancer (BC) is one of the most
common types of cancer among women(1).
Tripartite-motif (TRIM) proteins are a
family of enzymes, most of which are
known for their E3 ubiquitin ligase
activity. These proteins play crucial roles
in innate immunity, autophagy, cell
development, and apoptosis(2). It has been
demonstrated that alterations in the
expression or activities of TRIM proteins
can lead to several diseases, including
immunological impairments,
developmental diseases, and cancer (3).
Studies have reported that TRIM14 and
TRIM29 are involved in different
cancers(4,5). The present study aimed to
compare the expression level of TRIM14
and TRIM29 genes between cancerous and
normal breast tissue samples with different
clinicopathological parameters to explore
the role of these genes in breast cancer
development and progression.

Materials & Methods

A total of 40 Iranian female patients
diagnosed with breast cancer were selected
for this study. A pair of samples, including
a tumor sample and a normal adjacent
sample, were obtained from every patient.
The Ampligon SYBR green kit (Odense,
Denmark) and ABI Step One Plus
instrument (Thermo Fisher Scientific,
Waltham, Massachusetts, United States)
were utilized for quantitative reverse
transcriptase polymerase chain reaction
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(gRT-PCR) experiments. The comparison
of experimental groups was conducted
using Kruskal-Wallis and Mann-Whitney
U tests. The significance level was <0.05.

Results

Based on the obtained results, the
expression of TRIM14 and TRIM29 genes
in tumor tissues were reported as 5.58 and
3.72 fold (Figure 1). The expression of
TRIM14 and TRIM29 in samples with >5
cm of diameter were increased to 6.70 and
4.47 folds, respectively. TRIM14 was
expressed by 4.50 and 6.70 folds in stage 11
and stage Il samples, whereas TRIM29
was expressed by 2.93 and 4.51 folds in
stage Il and I, respectively. The
expression of TRIM14 and TRIM29 in the
LVI+ group were 7.49 and 4.38, while in
LVI- samples, the genes were expressed by
3.69 and 3.08 fold, respectively. In the Pl+
group, TRIM14 and TRIM29 gene
expressions have risen to 7.08 and 4.82
folds, and in the PI- group, they increased
to 4.30 and 2.63 folds, respectively. The
expression of TRIM29 in stages I/11 and 111
was 2.42, 4,51, and 4.17 fold, respectively.
No significant difference was observed
between different grades of breast cancer
in terms of TRIM14 expression. The data
regarding the expression of TRIM14 and
TRIM29 genes, as well as their association
with cancer parameters, are presented in
Table 1. Figures 2 and 3 present the results
of TRIM14 and TRIM29 experiments,
respectively.
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Figure 1: TRIM14 and TRIM29 gene expression in normal and tumor samples
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Figure 2: TRIM14 gene expression in different states of tumor size, tumor stage, lymphatic and vascular
invasion and perineurial invasion
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Figure 3: TRIM29 gene expression between different states of tumor size, tumor stage, lymphatic and
vascular invasion, and perineurial invasion

Table 1: Relationship of TRIM14 and TRIM29 gene expression with clinical and pathological
characteristics of breast cancer

. TRIM14 TRIM29
Variables
Mean fold ~ p-value Mean fold ~ p-value
Tumor size (cm)
<5 4,78 3.02
x| x|
>5 6.70 0.020 4.47 0.030
Grade
| 6.11 2.42
1 4.91 0.999 4.51 *0.030
i 5.71 4.17
Stage
I 4.50 N 2.93 N
i 6.70 0.030 4.51 0.020
Necrosis
+ 5.89 3.47
i 5.7 0.700 3.97 0.100
LVI
+ 7.49 4.38
*kkk x|
) 3.69 0.0001 3.08 0.020
Pl
+ 7.08 N 4.82 *
- 4.30 0.003 2.63 0.008

LVI: Lymphatic and vascular invasion; PI: Perineural invasion
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Discussion

The large TRIM family comprises more
than 70 enzymes known to contribute to
different cellular processes, such as cell
growth, proliferation, division and
migration,  autophagy, and innate
immunity. Reports suggest that specific
TRIM proteins serve as cancer-related
transcription  factors. The association
between TRIMs and cancer-related
signaling pathways largely connects them
to carcinogenesis(6, 7). TRIM14 and
TRIM29 are two widely studied members
of the TRIM family. It is known that
TRIM14 inhibits apoptosis and promotes
the proliferation of different cancer cells
by inducing different signaling pathways,
including NF-kB and Akt pathways.
TRIM29, also known as the Ataxia
telangiectasia group D contemplating gene
(ADTC), is reportedly involved in different
cancer aspects through association with
important signaling pathways(5, 8). The
results of this study illustrated that the
expression of TRIM14 and TRIM29 are
both elevated in breast cancer samples
compared to normal tissues. Moreover, in
tumor samples with larger sizes, higher
stages, and higher degrees of invasion, we
observed significantly higher expressions
of TRIM14 and TRIM29.

Conclusion

As evidenced by the obtained results,
TRIM14 and TRIM29 are both positively
associated with the progression of breast
cancer. Therefore, we propose TRIM14
and TRIM29 as potential tumor markers in
breast cancer.
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