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Abstract

: Colorectal cancer (CRC) is the third most common cancer diagnosed
and the second leading cause of cancer related death for both men and women in the
United States of America (US) and also, is the third and fourth common cancer in
Iranian men and women, respectively. It is curable in its early stages; we
hypothesized” the inflammatory gene expression level of the peripheral monocytes
of CRC patients is different from control healthy persons”. Therefore, this research
was done with the aim of finding of the role of inflammation in the formation of
CRC to help diagnosis and treatment of CRC in its early stages on the basis of its
immunopathological view.

: In this case-control study, the expression level of TLR2,
TLR4, NLRP3 and NOS2 genes was compared following RNA extraction and
cDNA synthesis from isolated monocytes of stage II CRC patients (confirmed by
TNM method and before any chemotherapy and radiotherapy n=12) versus non-
CRC healthy/controls (referred for CRC screening n=12) by qPCR method. The -
actin gene was used as the reference gene in this research.

: In CRC patients’ monocytes, the expression levels of TLR2 and TLR4
genes were significantly less than those of healthy controls (P<0.05). The NLRP3
gene expression level in CRC group was slightly higher but, not significant. In
contrast, the expression level of NOS2 gene in CRC group was significantly higher
than that of in healthy controls (P<0.05).

: On the basis of the variations of the gene expression levels of TLR2,
TLR4 and NOS2 in monocytes of stage Il CRC patients and the role of inflammation
in its formation, it is possible using this variations as CRC prognosis and in time
treatment along with other methods; though, it needs more investigations.
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Introduction

Colorectal cancer (CRC) is the third most
common cancer diagnosed and the second
leading cause of cancer related death for both
men and women in the United States of America
(US).This cancer apparently is among the
commonest cancers in Iran. Although, colorectal
cancer has the more relationship to chronic
inflammation among the all kinds of cancers,
but, the relationship between inflammation and
its pathogenesis is not clear. Colonoscopy is a
priority for the screening and primary diagnosis
of CRC; but, because of aggressive identity of
this technique that may lead to pain and colonic
perforation, it is not compliance method.
Therefore, it is necessary to conduct research
about a simple and non-aggressive procedure to
screen CRC in its early stages. On the basis of
some researches, the peripheral blood cell gene
expression profile, particularly at CRC patients’
neutrophiles, monocytes and finally
macrophages, is different from healthy ones. In
this regard, a group of immune system’s cells
that have important roles in primary and rapid
host responses to infections and cancers, are
monocytes which form 2 to 10 percent of white
blood cells. These cells, start the inflammatory
responses via phagocytosis, inflammatory
cytokine releasing, oxygene free radicals and
nitric oxide (NO) releasing as well as immune
response homeostasis, tissue repair and cancer
combating such as CRC. Hence, the estimation
of TLR2, TLR4, NLRP3and NOS2 gene’s
expression level as the inflammatory genes, in
CRC  peripheral blood monocytes, to
investigation on the promotion of this cancer and
to help the current screening techniques
especially in Iran, is a necessity. By the
mentioned aim, this research was conducted on
the monocyte’s TLR2, TLR4, NLRP3 and NOS2
gene’s expression level in 12 CRC patients as
well as 12 healthy referring persons to ghaem
hospital, mashhad, IRAN, by qPCR technique.

Methodology

This case - control research was conducted by the
estimation of TLR2, TLR4, NLRP3 and NOS2
genes in 12 (Tumor Nod Metastasis) TNM
confirmed CRC patients and 12 healthy referring
persons to Mashhad Ghaem hospital, by the
qPCR method.
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I- SAMPLING

This research conducted in Iran, University of
Tehran, Faculty of Veterinary Medicine,
Microbiology and Immunology Department,
matching with Mashhad’s Ghaem hospital,
approved by the Ethical Committee of Mashhad
University of medical sciences by ethical code:
ID IR.FUBS.REC.1395.42456  with  the
commitment of the principles of the declaration
of Helsinki. All subjects signed their informed
consents before participation (January 2017 to
December 2019).

Samples (venous blood samples of healthy and
stage II CRC male individuals, n=12, 65+11
years old) were obtained with signed consent
forms and questionnaires, colonoscopy, and CT
scan. Before conducting any sampling,
colonoscopy, CT scan, and biopsy of site of the
CRC were carried out for early detection and
confirmation of the type and the stage of CRC by
Tumor-Node-Metastasis (TNM) method.
Patients who died during study or underwent to
chemotherapy or were excluded.

II- Monocyte isolation, RNA extraction and
cDNA synthesis from samples

Very briefly, The PBMCs were isolated using
density gradient centrifugation (eppendorf) on a
Histopaque- 1.077 gradient Ficol (Sigma-
Aldrich, Munich, Germany). Centrifugation was
performed at room temperature, 400 g, for 30
min. Then, cells were washed twice in
phosphate-buffered saline (PBS) with 2% fetal
calf serum (FCS) (ThermoFisher Scientific,
Waltham, MA) and 1 mM EDTA (Merck
Millipore, Burlington, MA). Subsequently,
Monocytes were isolated by plastic adhesion
method. In this way, The PBMCs were washed 2
times with cold RPMI- 1640 medium, and then,
5x10° PBMCs /ml were plated in 1 Nuclon™
Delta surface treated T-75 cell culture flasks
(Thermofisher Scientific). After incubation for 2
hrs at 37°C, 5% Co,, and 95% moisture, the non-
adherent cells were removed by thorough
washing with RPMI-1640 medium and the
adherent monocytes on the bottom of the plate,
harvested and resuspended by RPMI-1640
enriched with 100U, penicillin, 100pg/ml

gentamycine, and 0.3mgm L-glutamin. RNA
extraction was performed using Cinnaclon kit
(Cinnagen-IRAN), by Trizole reagent. Briefly,
by adding 1ml Trizole reagent to any cell pellet
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ingredients; the microtubes were incubated 5 min
at room temp and then 200ul cold chloroform
added them on ice for 5 min and then,
centrifuged at 12000rpm 4°C . Then, isopropanol
was added and incubated for 15 min on ice and
again centrifuged at 12000rpm 4°C. finally, the
75% ethanol added to pellet and centrifuged for 5
min at 7500rpm and incubated at room temp to
form RNA mass. RNA integrity was then, assessed
using an RNA 2000C nanodrop(Thermo
Scientific,USA). RNA integrity number was more
than 1.6. RNA was solubilized in DEPC treated
water and maintained until the next use, at -80°C.
For each sample, 200 ng of total RNA was reversed
transcribed into cDNA, using Revert Aid FIRST
Strand cDNA synthesis(Thermo Scientific,USA).

III- qPCR

After primer designing for mentioned genes, by
Oligo7 software (DBA Oligo,Inc,USA), and
achieving their genuinity by NCBI-BLAST, The
gradient PCR was conducted to obtain the
annealing temperatures for primers, and then, The
gPCR technique was performed(using Quiagen
Rotor gene Q series) by 0.25ng cDNA from each
sample, using Yekta Tajhiz Azma Co IRAN,
CYBR Green mastermix including 400umol each
dNTPs, SmMol MgCL2, and 0.1U/ uLL. Taqg DNA
polymerase enzyme. In each amplification, the
specific primer was used by 0.2uMOL. The
cycling programs, on the basis of Annealing
temperature, were as: 10 min at 95°C(Hold 1), 40
cycles, 10sec at 95°C, 20sec at 61°C(for
TLR,,TLR4,NLRP3,NOS2 genes) and 58°C( for
ACTB as reference gene), 20sec at 72°C, 1min at
95°C(Hold 2) with melt. Relative results calculated
by 244 method as previously done.

V- Statistical Analysis

The data was assessed by SAS statistical software
(Version 21.C, USA). Meanwhile, the plots was
drown by Graphpad Prism (Soft98 Version,IRAN).
Regarding to Abnormality of distribution, and also,
low sample numbers, the Mann-whitney Test was
applied for comparing gene expression alterations
between CRC and Healthy persons, and p<0.05
was considered as significant difference between
groups.

Result

A representative of pure isolated monocytes
stained by giemsa (Figure 1).
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Figure 1. A sample picture from giemsa stained smear

of monocytes, isolated by plastic adhesion technique in
this research (x1000)

The results of qPCR has shown in Figure 2:

(_’a.ﬂ

ACTR
06

O ctrl
m CRC

I

(=

04 F
02 F

0

NLRP3 NOS

02 F

Fold change (In)

04

06 -
Figure 2. The bars of C; (up) and fold change (down)
of interested expressed genes from isolated monocytes
of CRC patients against healthy controls. As shown by
fold change bars, the expression rate of TLR2 and
TLR4 genes in CRC comparing to control has
significant decreased, NOS2 gene has significant
increased and NLRP3 gene was increased non
significantly. The DATA here, is on the basis of base 2
logarithm (L. The*indicates significancy p<0.05 was
considered significant

Discussion

By the hypothesis “the CRC peripheral blood
monocyte’s inflammatory gene expression level is
different from healthy persons” this research was
conducted to find the role of inflammation in CRC
promotion on the basis of its immunopathological
view, for early diagnosis.

This research was conducted with the aim of
CRC diagnosis and potential therapy on the basis
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of immunopathology. The expression rates of
TLR2, TLR4 and NOS2 genes, were significantly
decreased, decreased and increased, respectively.
This issue may imply to a variability or unstability
of mRNA level of mentioned genes. Accordingly,
expression profiles of such genes in monocytes of
CRC patients are different from non-CRC healthy
persons. However, in our study the NLRP3 gene
expression rate was not significant in CRC group.
This may be due to its mRNA instability following
inefficient alternative splicing, which may be
affected by cytokines in tumor microenvironment
even secreted to blood stream; this points needs
more investigation. Essentially, the difference of
gene expression level can be related to the immune
system’s interactions against the tumor cells. On
the other side, the kind of infiltrated inflammatory
cells depends on the tumor microenvironment and
cancer stage. Our finding can be used for tumor
prognosis and even immunotherapy. One of the
primped finding of this research was the increased
level of NOS2 gene in monocytes of the CRC
patirnts. This may be related to monocyte’s
infiltration to tumor microenvironment that
followed by their development to macrophages
which leads to more NO secretion, as stated from
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Ye Xu and et al. Also, as Sara Benkhalifa et al, this
may due to CRC stage of the CRC. It is stated in all
used reference here mentioning the expression
rates of these four important inflammatory genes
can be estimated. Our study shows here that, on the
basis of the variations of the gene expression levels
of TLR2, TLR4 and NOS2 in monocytes of stage
IT CRC patients and the role of inflammation in its
formation, it is possible using this variations as
CRC prognosis therapy and needs more
investigations.

Conclusions

Considering the CRC promotion and its’ relationship
to inflammation, the study of the immune cell gene
expression variations, is an indication of
immunopathological side of CRC. Also, this
conditions affected by inhibitory cytokine secretion
in the tumor microenvironment. Hence, it is possible
using these variations for CRC prognosis and
targeted treatment in its early stages.
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