Scientific Foundation SPIROSKI, Skopje, Republic of Macedonia &2\3@,‘&‘4?97
74 i

Open Access Macedonian Journal of Medical Sciences. 2022 Mar 10; 10(A):656-660. & ‘2:0
https://doi.org/10.3889/0amjms.2022.8645 & 2
elSSN: 1857-9655 @
Category: A - Basic Sciences %%\ g
Section: Microbiology ©Foungaton

OPEN a ACCESS

Genetic Study of Chemokine Ligand 1 in Colorectal Carcinoma
using Quantitative Real-Time PCR

Athraa Alshimerry*(, Dalia Amer Khudhair{, Roaa Salih Mahdi

Department of Pathology, College of Medicine, University of Babylon, Babylon, Iraq

Edited by: Sinisa Stojanoski

Citation: Alshimerry A, Khudhair DA, Mahdi RS. Genetic
Study of Chemokine Ligand 1 in Colorectal Carcinoma
using Quantitative Real-Time PCR. Open-Access Maced J
Med Sci. 2022 Mar 10; 10(A):656-660.
https://doi.org/10.3889/0amjms.2022.8645

Keywords: Chemokine ligand 1; Colonic cancer;
Quantitative real-time PCRs

*Correspondence: Athraa Alshimerry, Department of
Pathology, College of medicine, University of Babylon,
Babylon, Iraq. E-mail: athraafalahhasan@gmail.com
Received: 15-Jan-2022

Revised: 15-Feb-2022

Accepted: 28-Feb-2022

Copyright: © 2022 Athraa Alshimerry,

Dalia Amer Khudhair, Roaa Salih Mahdi

Funding: This research did not receive any financial
support

Competing Interest: The authors have declared that no
competing interest exists

Open Access: This is an open-access article distributed
under the terms of the Creative Commons Attribution-

Abstract

BACKGROUND: Colon carcinoma is one of the prevalent carcinomas in the world and it is the third cause of
cancer-related death in Western countries. The disease process is multifactorial; with etiology including inflammatory
conditions of the digestive tract, environmental exposure, and genetic factors. Chemokine ligand 1 was shared in
several mechanisms such as inflammatory process, chemoattraction, and others.

AIM: The present study was conducted to analyze the gene expression level of chemokine ligand 1 in colonic
carcinoma and to deliberate its participation as genetic factors in its evolving and prognosis.

MATERIAL AND METHOD: CXCL1 was evaluated in formalin-fixed, paraffin-embedded tissue blocks that were
retrospectively collected from 40 patients (eight women and 32 men) with colonic carcinoma and 40 patients of
normal colonic tissues as control specimens using real-Time PCR.

RESULTS: The expression of CXCL1 was established as 12.4112-fold in carcinoma specimen about control tissue
(1.3492). Chemokine ligand 1 genes were found to be overexpressed in advanced stage tumors and elderly patients.

CONCLUSION: Chemokine ligand 1 can be considered as a recent biomarker of colonic and colorectal carcinomas
and a possible therapeutic target in the treatment of colonic carcinoma.

NonCommercial 4.0 International License (CC BY-NC 4.0)

Introduction

Carcinoma of the colon is one of the most
common malignancies and constitutes the third major
reason for death due to cancer worldwide [1]. In
addition, early diagnosis and molecular characterization
are considered essential to decrease colonic
carcinoma-related deaths [2]. The 5-year survival
rate after curative surgery ranges between 40% and
60% [3]. Nowadays, there are determinate criteria both
clinically and pathologically that are usually utilized
in choosing the person who is suitable for adjuvant
systemic therapy after surgery [4]. Therefore, the
definition of prognostic markers in colonic carcinoma is
very important in enhancing its prognosis [5]. Several
factors either genetically (mutation of P53, KRAS,
BRAF, and others genes) or environmentally are
involved in the pathogenesis of colorectal carcinoma.
The latter is largely dietary, particularly in consumption
of a diet rich in fats and animal protein; because they
influenced the microflora of the intestine and eventually
on the chemical composition of the intraluminal
content [3]. Among different factors, chemokines
have a prevalent role in the pathogenesis of colonic
carcinoma [6]. Chemokine is a small-sized protein
manifested in different cells (leukocytes, epithelial

cells, endothelial cells, and fibroblasts), as well as
tumor cells [7], [8]. Usually, chemokines are divided
into four large categories: C, CC, CXC, and CX3C,
depending on the location of their cysteine residues [9].
A previous study revealed that chemokine ligand 1 is
overexpressed in some types of human cancer, such
as hepatocellular, bladder, prostate, skin cancers, and
colorectal carcinoma [10], [11], [12], [13], [14]. CXCL1
plays an axial role in the immune response of the
host for bacterial killing by reactivating and recruiting
neutrophils at the tissue site [15]. The aim of study is
to determine the level of CXCL1 mRNA expression in
colonic tumors and to study its correlation with clinic
pathological parameters in Iraqi patients.

Materials and Methods

This retrospective study was approved ethically
and was carried out in the Department of Pathology,
College of Medicine — University of Babylon, Iraq, from
January 2017 to August 2019 and the specimens were
collected from some general hospitals and some private
laboratories in Hila city.
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Eighty formalin-fixed, paraffin-embedded
tissue blocks were included in this study. Forty blocks
of normal colonic tissues were used to normalize data
and 40 blocks (32 men and eight women) with colonic
carcinoma, their ages were ranging from 32 to 79 years.
Grading of the presented malignant cases was assessed
according to the WHO grading system, showing that
22 cases were well-differentiated carcinoma, eight
cases were moderately differentiated carcinoma, and
10 cases were poorly differentiated carcinoma. The
staging of colonic carcinoma according to the TNM
staging system showed that T1 was 11 cases T1, T2
was 10 cases, and T3 was 19 cases [3].

Extraction of RNA

Using (TRIzol® reagent kit, AccuZo1™, Bioneer,
Korea), total ribonucleic acid (RNA) was extracted from
tissue specimens. Afterward, the DNase | enzyme kit
was utilized to remove the amounts of genomic DNA.
Then, the RNA integrity number (RIN) was assessed
by determined the purity of RNA by reading the
ratio of absorbance at A260 and A 280 in Nanodrop
spectrophotometer. The absorption maximum of RNA is
at 260. If the ratio was 1.8-2.0, it indicates that the purity
of RNA was in the optimal value (our result was 2.0).

Complementary DNA (cDNA) synthesis

A 100 ng/ul of extracted RNA was reverse-
transcribed using M-MLV reverse transcriptase kit
(AccuPower® RocketScript™ RT PreMix, Bioneer,
Korea). Reverse transcriptase enzyme synthesizes a
single-stranded DNA in the presence of primers and
using mRNA molecule as a template, the primer oligo
dT (annealing to poly A tails of mRNA).

Quantitative real-time PCR (qPCR)

Using specific primers for CXCL1, the first
newly synthesized strand of cDNA was subjected to a
real-time polymerase chain reaction. A5 uL cDNA, 25 uL
2X GreenStar Master Mix, 2 umol/L forward primers,
and 2 umol/L reverse primers, 16 DEPC water were
added to AccuPower™ 2X GreenStar qPCR Master Mix
kit (Bioneer, Korea). The reaction conditions were as
follows: Initial denaturation at 50°C for 1 h for 1 cycle,
then 40 cycles at 95°C for 20 s, and then 40 cycles of
60°C for 0.5 min, last, 1 cycle of 60-95°C for 0.5 s. The
5-CCAAAGTGTGAACGTGAAGTCC-3' sequence is
for the forward primer of CXCL1 and that of the reverse
primer was 5- AAGCTTTCCGCCCATTCTTG-3/,
and that of a housekeeping gene (GAPDH) was
5- AATTCCATGGCACCGTCAAG-3' (forward) and
5-ATCGCCCCACTTGATTTTGG-3' (reverse); (Bioneer
company, Korea). The gene expression analysis of
CXCL1 to GAPDH was accounted just as the average
2-ACt where ACt (cycle threshold) = Ct — CtGAPDH.

Statistical analyses

Using two software programs, statistical
analysis was performed. These programs were (SPSS
version 18) using t-test one-way ANOVA test, Chi-
square test (p value significance level < 0.05), and
Microsoft Office Excel 2007.

Results

Forty cases of colonic carcinoma and 40 cases
of normal colonic tissue were comprised in the present
study (Table 1). The clinicopathological assessment
of colonic carcinoma cases disclosed that 32 (80%)
patients were men and 8 (20%) were women, with
a difference between men and women being highly
significant (p < 0.05) (Table 1).

Table 1: The clinicopathological characteristics of the study
samples

Parameter No. of cases Percentage p value
Types of tissue

Normal colonic (control group) tissue 40 50% <0.05*

Colonic carcinoma (study group) 40 50%
Gender

Male 32 80%

Female 8 20% <0.05*
Age

<50 14 35%

>50 26 65% <0.05*
Grade

Well-differentiated 22 55%

Moderately differentiated 8 20%

Poorly differentiated 10 25% <0.05*
Stage

T 1 27.5%

T2 10 25%

T3 19 47.5% <0.05*

*The mean difference is significant at the 0.05 level.

According to the age, the cases were classified
into two groups. The first group consisted of 14 (35%)
samples of patients of ages <50 years, while the second
group consists of 26 (65%) samples of patients who
have ages >50 years. According to the independent
t-test, the difference between these two age groups is
significant (p < 0.005) (Table 1).

Assessment of grade shows that well-
differentiated tumor was reported in 22 (55%) cases,
while the moderately differentiated tumor was 8 (20%)
cases and poorly differentiated tumors were 10 (25%)
with significant difference between these grades
p < 0.05 (Table 1).

Assessment of the stage (T) of the 40 cases
of colonic carcinoma showed that 11 (27.5%) cases
were of T1, 10 (25%) of T2, and 19 (47.5%) of T3, the
difference in the frequency between these stages is
significant (p < 0.05) (Table 1).

CXCL1 mRNA (fold change) was found to be
1.35 in normal colonic and 12.39 in malignant tissue,
so according to independent t-test, CXCLT1 gene
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Figure 1: CXCL1 gene expression level (mean fold change) in non-
tumorous tissue and colorectal carcinoma

o N B O ®

expression significantly (p < 0.0001) raised in colorectal
carcinoma relative to normal colonic tissues (Figure 1).

In this study, the one-way ANOVA test was
performed to compare mean fold change between gender
in which the mean fold change of the females cases
was 9.172 and was 13.192 for males (Figure 2) with no
significant difference between these two groups, p = 0.189.

14 13.192

12

10

female male

gender

Figure 2: CXCL1 gene expression level (mean fold change) about
gender

According to the ages of colonic carcinoma
samples, CXCL1 gene expression will be explored and
the one-way ANOVA test analysis was used to evaluate
the data. The mean fold change was 3.988 for the age
group <50 years old and was 15.615 for the age group
> 50 years old with highly significant difference between
these fold changes (p = 0.0001) (Figure 3).
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Figure 3: CXCL1 gene expression level (mean fold change) about
age

According to the one-way ANOVA test, the
difference between moderately differentiated and the

well-differentiated tumor is significant (p = 0.0001)
and between poorly differentiated and the well-
differentiated tumor is also significant (p = 0.0001)
but the difference between poorly and moderately
differentiated is not significant (p = 0.51) in which
the mean of well-differentiated tumor was 18.785,
moderately differentiated tumor was 6.288, and poorly
differentiated tumor was 2.546 (Figure 4a-c).

20 18.785 20 18.785
15 15
10
< 10 6.288
; ]
0
0
well moderate
A o]
10
6.288
5
2.546
> -
moderate poor
grade

Figure 4: CXCL1 gene expression level (mean fold change) about
the grade

According to the one-way ANOVA test, there
is a significant difference between Stage T2 and Stage
T1 (p = 0.0001) and between T3 and T1 (p = 0.0001),
also, there is a significant difference between T3 and T2
(p=0.0001) in which the mean of T1 was 2.871, T2 was
10.133, and T3 was 19.067 (Figure 5a-c).
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Figure 5: CXCL1 gene expression level (mean fold change) about
the stage

Discussion

Obviously, many researchers have been
focusing on the understanding the biology of colonic
carcinoma. Early metastatic pathological signs include
invasion to a blood vessel, lymphatic vessel invasion, or
multiple presentations [16]. Nowadays, the chemokine
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family is receipting high interest as multifunctional
proteins [17]. Dysregulated genes have been determined
in malignant tissue by a genome broad method and these
genes can be used for staging of malignant tumor and can
be directed in the strategies of treatment [18], [19], [20].
The previous studies have identified an overexpression
of chemokine ligand L1 in ulcerative colitis and colon
cancer of human beings [18], [21], [22], [23], [24]. Here,
we estimated the level of CXCL7T mRNA expression in
colonic tissue by real-time PCR and we found a highly
significant difference (p < 0.0001) between cancer
tissues and normal colonic tissue in which the expression
level was 12.4112-fold in colonic cancer and was 1.35 in
normal colonic tissues (Figure 1). Such results suggested
the upregulation of the expression of CXCL 1 gene during
carcinogenesis. Findings of the upregulation of the
CXCL1 expression in colorectal carcinoma patients are in
concordance with the data of Zhuo et al., 2018 [25]. The
present study shows no significant difference between
males and females (P=0.189), in spite the mean fold
change of CXCL1 is more in males (13.192) than in
females (9.172) (Figure 2), this study is in concordance
with Zhuo et al., 2018 [25], but the difference is highly
significant between two age groups (p = 0001) in which
CXCL1 mRNAwas 15.615 in the age group of more than
50 years and was 3.988 for those equal or less than 50
(Figure 3), this result was disagreement with Zhuo et al.,
2018 [25]. Furthermore, in this study, the relationship
between tumor grade and CXCL7 mRNA expression
was examined and showed significant difference (p =
0.0001) between moderately differentiated and well-
differentiated tumors and between poorly differentiated
and well-differentiated tumor the difference is also
significant (p = 0.0001) but the difference between poorly
and moderately differentiated is not significant (p = 0.51)
in which the expression level (fold change) was very high
in well-differentiated tumor (18.785) (Figure 4), while the
Zhuo et al., 2018 [25], was found that high fold change
was in the moderately differentiated tumor. A significant
(p = 0.0001) rise of the CXCL1 gene expression fold
was observed in those of Stage T3 when they were
compared with those of Stage T1. Similarly CXCL1 gene
expression was evident to be increased significantly (p =
0.0001) in tumor of Stage T3 concerning those of Stage
T2 (Figure 5). In the present study, CXCL1 expressions
were found to elevate as the stages were advanced.
These results are consistent with the previous reports
Zhuo et al., 2018 [25], that have pointed out a significant
correlation of CXCL1 expression with advancing colonic
carcinoma stages.

Conclusion

This study proposes that highly elevated
CXCL1 expression can enhance tumor formation and
can be used as a poor prognostic marker in the advanced

age of colonic carcinoma patients and advanced-stage
patients and can be used as a potential therapeutic
target in the treatment of colorectal carcinoma.
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