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Abstract

Background. The aim of this study was to investigate the relative changes in the
expression levels of these genes in melanoma tumor samples.

Methods. During this study, 40 tumor samples and 40 samples of marginal tissue around
the tumor were collected as control samples. After collecting RNA, the samples were
extracted and the expression of the desired gene was evaluated using real-time
polymerase chain reaction. Differences in the expression levels of the three groups were
assessed by appropriate statistical tests. In statistical tests, P<0.05 was considered
significant.

Results. The expression level of all three genes in the tumor samples was significantly
different from marginal samples. In addition, the genes were significantly associated
with patients’ clinical features such as metastasis and lymph node involvement.
Conclusion. Our findings revealed that microRNA expression can be used as a
pathological biomarker in melanoma. However, it is better to perform more research in
this regard among different communities with larger sample sizes.

Practical Implications. This biomarker is effective in the early diagnosis of melanoma,
causing higher survival rates in patients.

How to cite this article: Aslani F, Abdolrahimi Z, Gasembaglou Sh. Evaluation of Expression Levels of Micro-RNA-
378, Micro-RNA -103, and Micro-RNA-497 in Melanoma. Med J Tabriz Uni Med Sciences. 2024,46(2):157-164. doi:
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Extended Abstract

Background

Cutaneous melanoma is one of the deadliest
cancers in young adults. This disease spreads quickly
and is highly aggressive. The average survival time
of patients with metastatic melanoma is only 6-10
months. Less than 10% of them can live for five
years. However, no significant improvement has
been observed in the survival of these patients over
the past few decades. Similar to other cancers, in
addition to environmental factors, genetic factors can
be involved in this disease as well. Less than one-
fifth of early diagnosed melanomas become

metastatic. Cranial metastases are common in
patients with metastatic melanoma. Metastasis to the
liver, bones, abdomen, or distant lymph nodes is the
most common type of melanoma metastasis. A large
group of small non-coding RNAs with a length of
1825 nucleotides are microRNAs, which can act as
oncogenes or tumor suppressors. Genetics can pave
the way for a better understanding of the mechanisms
that cause this disease and its treatment. The lack of
examination of the expression of these genes in
melanoma, as well as the importance of their role in
tumorigenesis has prompted us to examine the
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expression level of these genes in melanoma cancer
samples and their possible relationship with the
clinical findings of patients. This study aimed to
better understand the pathogenesis of melanoma.

Methods

This case-control study examined 100 samples
(50 tumor samples and 50 healthy margin samples).
Patients participated in the study after receiving a
consent form from them or their guardians. On the
other hand, patients who had a history of
chemotherapy, radiotherapy, or drugs that could
interfere with target gene expression, suffered from
any other type of malignancy, or were unwilling to
cooperate were excluded from the study. Before
implementing all the steps, the plan was reviewed
and approved in terms of medical ethics by the Ethics
Committee of Tabriz University of Medical Sciences
(Code of ethics: IR.TBZMED.REC.1400.443).
People were assured of data confidentiality, and the
results were presented without mentioning people’s
details. Sampling was completed from 2016 to 2019.
During this time, the samples were stored in a
nitrogen tank at a temperature of -70 degrees Celsius.

Two tissue samples were taken from each person
by the surgeon. A part of the fresh sample was sent to
the laboratory in a sterile Epidhroff tube containing a
solution of RNase Later (Qiagen®). In the
laboratory, first, the desired samples were
homogenized for RNA extraction. The RNAs were
extracted, and cDNA synthesis was initiated to
ensure the correct synthesis using a real-time
polymerase chain reaction. The standard curve slope
was used to evaluate each gene’s efficiency. The
standard curve for each gene was calculated using
the cycle threshold (Ct). A standard curve obtained
using Ct was determined from serial dilutions of
target gene  products  versus logarithmic
concentrations of cDNA. Then, the results of the
expression of each gene (the expression ratio) in two
tumor tissues and margins were analyzed by
GraphPad Prism (version 6) in order to study gene
expression levels in tumor samples and tumor
margins based on the Unpaired T-TEST program.
Spearman’s correlation coefficient was utilized to

check the relationship between the two genes. A P-
value was calculated for all relationships, and P<0.05
was considered statistically significant.

Results

Expression changes and biomarker analysis of
miR-378 were performed in tumor samples and
healthy tissues. The expression of miR-378 in
melanoma samples was significantly lower compared
to healthy samples (P = 0.0022). Moreover, receiver
operating characteristic (ROC) analysis demonstrated
that this gene can be used as a suitable diagnostic
tool, with an area under the curve of 0.63% and a P-
value of 0.0027 (Figure 1). Additionally, the
expression level of this gene was associated with
metastasis and lymph node involvement. There was a
significant decrease in miR-497 expression in cancer
samples compared to healthy samples (P = 0.0002).
ROC analysis showed that this gene, with an area
under the graph of 0.71% and a P-value of 0.0002,
can be employed as a suitable parameter (Figure 2-
A). In addition, the expression level of this
microRNA was related to metastasis and lymph node
involvement. Changes in miR-103 expression in
cancer samples, compared to healthy samples,
represented a significant increase (P = 0.0026). The
ROC analysis revealed that this gene can be utilized
as a suitable diagnostic indicator with an area under
the curve of 0.67% and a P of 0.0003 (Figure 2-B).
Furthermore, the expression level of this gene was
associated with metastasis and lymph node
involvement.

Conclusion

Based on the results of this study, the expression
level of miR-497 was reduced in tumor cells
compared to healthy tissues, and studies conducted
on miR-378 confirmed the role of tumor and reduced
expression in cancer samples in comparison to
healthy samples and its relationship with the rate of
metastasis. In line with previous studies, the
expression level of miR-378 in tumor cells was
decreased compared to healthy tissues, and changes
in miR-103 expression in cancer samples were
noticeable compared to healthy samples.
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