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ABSTRACT
Article Info: LES N e Wy The protein encoded by the SGO1 gene is a member of the shugoshin family of
15Jul 2020 proteins and protects the centromere during mitosis. IncRNAs are non-coding RNA with 200 nucleotides
25 Aug 2020 lengths, i.e., involved in regulating gene expression. The current study aimed to evaluate the expression
otwn2021  :  of SGO1 and SGO1-AS1 in different stages of disease progression; we also compared their expression

pattern in tumor tissues with healthy tissues in colorectal cancer patients.

In total, 40 tissue samples of patients with colorectal cancer were reported accord-
ing to the examination and criteria with the approval of a pathologist. Besides, 40 normal tissues were
sampled from a completely healthy part of the intestine of the same patients. After RNA extraction and
cDNA synthesis, the Real-time RT-PCR technique was used to evaluate the expression of the desired genes
in the study groups. ROC curve analysis was also used to determine the ability of each selected gene to
diagnose the disease.

This study was approved by the Ethics Committee of Shahrekord Azad University
(Code: IR.IAU.SHKREC.1398.020).

EBMIE The obtained data suggested that SGO1 significantly decreased in the colorectal cancer tumor
samples (P<0.001) and SGO1-AS1 LncRNA significantly increased expression, compared to adjacent
healthy tissues. Additionally, in the age group of below 60 years, compared to the age group of over 60
years, SGO1 expression increased and SGO1-AS1 expression decreased. Based on the AUC obtained from
the ROC diagram, it was found that the SGO1 gene with AUC=0.8041 and SGO1-AS1 with AUC=0.6364

Key words: © could significantly distinguish a healthy population from patients with colorectal cancer.

SGO1 gene, SGO1 : According to the collected results, SGO1 -AS1 and SGO1 were significantly reduced and in-
-AS1 gene, Colorectal creased in tumor tissue, respectively; however, only the SGO1 gene was introduced as a good marker for
cancer, ROC curve i diagnosing colorectal cancer.

among women [2-5]. The SGO! protein is a member of the
shugoshin protein family. Besides, and decreased expres-

1. Introduction sion of the SGO1 gene leads to the premature destruction

of the centromere during mitosis [6-8]. Mutations in the

olorectal cancer is among the leading SGOI gene lead to transcriptomic changes in metabolism,

causes of death and is the fourth most com- proliferation, and immune responses in the gut that contrib-

mon cancer worldwide [ 1] that ranks third ute to cancer progression [9]. IncRNAs play an important
T e u
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role in controlling cell growth by regulating the cell cycle
and apoptosis [10]. Growth Arrest-Specific (GASS) accu-
mulates in stunted growth cells and sensitizes mammalian
cells to apoptosis [11]. Regarding the role of SGOI-AS1
and subsequent tumorigenesis and regulation of SGOI
gene expression, in this study, for the first time, the expres-
sion of SGOI-ASI and SGOI genes in colorectal cancer
tumor tissue was compared with healthy tissue.

2. Materials and Methods

The present case-control study was performed on 40 tu-
mor tissues of 40 individuals with colorectal cancer and
40 adjacent healthy tissues. Trizol was used to extract to-
tal RNA and after qualitative and quantitative analysis, the
cDNA of each sample was synthesized using the kit of Yek-
ta Tajhiz Azma Company. Using the Real-Time-RT PCR
technique and especially, designed reciprocating primers, a
quantitative measurement of the expression level of the de-
sired genes was performed. In this study, after obtaining the
relative frequency of expression for SGO!I and SGOI-AS1
genes in colorectal cancer, different tests were implemented
to compare the obtained data.

GraphPad Prism and Excel software were used to ana-
lyze the collected data; after confirming the normality of
the sample size with the Shapiro test, a t-test was used to
examine the difference in the expression of SGOI S and
SGO1-AS1 genes in tumorous and healthy samples. One-
Way Analysis of Variance (ANOVA) was used to compare
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the expression of genes in different stages. Spearman test
was also used to examine the correlation of expression of
the desired genes. Finally, to evaluate the specificity and
sensitivity of each gene, the ROC test was applied to plot
the ROC Curve.

3. Results

As shown in Figure 1A, the expression level of SGO!
was significantly reduced in tumor samples, compared to
healthy tissue (P<0.001). However, the expression level of
SGOI-AS1 in tumor tissue presented a significant increase,
compared to the healthy tissue (Figure 1B) (P=0.0116).
The expression levels of SGO! and SGOI-A4S1 in different
stages of the disease were analyzed in tumor tissues. The
relevant results indicated that the expression level of these
genes remained unchanged at different stages of the disease
(Figures 1C & D).

The expression level of SGO1 in the age group under 60
years illustrated less expression; however, the expression
level of SGO1-ASI revealed a significant increase in this
age group, compared to the age group over 60 years. Fig-
ures 2A and B demonstrate a graph of changes in the rela-
tive expression levels of genes at the Ct A -2 level in both
age groups in tumor tissues.

The results concerning the ROC curve diagram indicated
that the marker SGO1-AS1 with the area below the sur-
face of the diagram (AUC=0.6364 & CI=0.5069/7669)
acted as a poor marker in the diagnosis of colorectal can-
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Figure 1. The changes in the relative expression levels of SGOI-4S1 and SGO! in tumor and healthy tissues
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Figure 2. SGO1 expression levels in the age groups of under and over 60 years

cer (Figure 3A). However, SGOI, as a marker can sig-
nificantly (P<0.0001) separate the patient population from
the healthy groups; with the area below the surface of the
chart (AUC=0.8041 & CI=0.7036/9045), it can be a good
marker to help improve the diagnosis of colorectal cancer
(Figure 3B).

4. Discussion and Conclusion

The present study data indicated that in the tumor tissues
of colorectal cancer, the expression of the SGO! gene de-
creases, and the expression of the SGO!I -AS1 gene increas-
es, compared to healthy tissue. In other words, the SGO!
gene acts as a tumor suppressor and the SGOI-AS! gene
as an oncogene. In a 2006 study of the SGO! gene, Yang
et al. Stated that human SGO! has become a good target
for inducing apoptosis into transformed cells [15]. In 2015,
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Figure 3. The specificity and sensitivity of SGOI and SGOI-AS1 in colorectal cancer
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Wang et al. examined the SGO! gene in liver cancer. They
stated that the SGO1 gene is a potential therapeutic target
for liver cancer [19]. In 2018, Ong et al. reported that an in-
crease in IncRNA expression is detected in individuals with
colorectal cancer [20].

In 2019, Mu et al. argued that SGOI expression levels
were higher in PCA (prostate cancer) tissue and cell lines.
There was a correlation between SGO1 expression and pre-
operative prostate-specific antigen (P=0.01). Furthermore,
gene expression was significantly associated with lymph
node metastasis (P=0.044) [21]. This study also revealed
that SGO! decreased expression in colorectal cancer tu-
mor samples. Measuring SGOI-AS! expression in tumor
and healthy colorectal cancer samples also identified an
increase in LncRNA expression; these two genes could be
used as a marker for the diagnosis of colorectal cancer.
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