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Abstract

Bowel cancer is the most frequent cancer type in the gastrointestinal tract and the
4th biggest cause of cancer-related death in the world. The protein (also known as
PTPNS1, SHPS1, CD172A, and P84) is a transmembrane glycoprotein that is
mostly expressed on neurons and myeloid cells but is especially abundant on
macrophages. This study aims to investigate the significant value of SIRP a in
colorectal cancer in Iraqi patients in Baghdad and its correlation with
clinicopathological features using an immunohistochemistry assay. A total of 45
cases of varied colorectal carcinoma (CRC) samples were gathered from Medical
City Teaching Hospital in Baghdad. In contrast, 30 rectum and colon samples from
the Forensic Medicine Department’ showed no discernible abnormalities, were also
collected. This study found that high expression of SIRP o in tumor-associated
macrophages (TAM) occurred at a rate of 86.66%. However, the results found no
significant correlation between the expression of SIRP a and the clinicopathological
features of CRC. It concludes that high expression of SIRP a in TAM, and no
significant associations between SIRP o and the clinical features of CRC patients.

Keywords: SIRP alpha, Colorectal cancer, Tumor-associated Macrophage,
Histological type.
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Introduction

The colorectal carcinoma (CRC) represents the fourth most lethal solid malignant tumor
globally [1]. Therapy for patients with lateral or distant stage CRC has become more diverse
and simultaneously more effective due to the various types that can be identified, which
exhibit multiple genomic growth sequence forms. However, these developments come with
challenges and independent firmness. Immunosuppressive barriers are erected by CRC
against antitumor treatment, which limits the performance of the antigrowth immune system.
The latest signals have confirmed that using monoclonal antibodies that effectively block the
binding of immune control receptors to their natural ligands, thereby stimulating the
endogenous immune system, is a valid mechanism for treating many tumors [2]. The major
colorectal cancer risk factors are diet, physical inactivity, and obesity [3]. In the first half of
the twentieth century, fatality rates from colon and rectal operations frequently approached
20%, with sepsis being the primary cause [4]. The majority of prior immunotherapies tried to
boost adaptive immunity, specifically T-cell activity. In the late 2000s, the cluster of
differentiation CD47 was a potential focus for cancer treatment, in particular. We scrutinized
CDA47 as an immune checkpoint molecule to minimize its impact against CRC and explored
ways to attract activated antitumor activity through the CD47 blockade. Cancer stem cells
(CSCs) are associated with a strong clamping mechanism involving CD47 and excessive
CDA47 expression. This letter began when my patients with CRC were treated and when
models for the disease were examined. Some histocompatibility tissue molecules, known
antigens, assist their immune targets in engaging. Our results show that SIRPa identifying
CRC is statistically significant and can be used as a model for estimating CRC development.
It can also help in prognosis and individual therapeutic choices. It is an immunological
checkpoint on the myeloid-specific system that operates in concert with the innate immune
system. CD47, which functions as an aposematism signal on cancer cells, reduces
macrophage phagocytosis in the immune system [5,6]. A cancer biomarker is a trait that can
be tested to predict the risk of developing cancer, the likelihood of cancer recurrence, or
patient outcomes. These properties can be molecular, cellular, physiologic, or imaging-
related. In response to cancer, cancer cells or normal cells create these biomolecules, which
can be discovered in tissues or body fluids. In order to identify changes in DNA, RNA,
proteins, or other biomolecules that support cancer diagnosis, prognosis, precision
medicine/guided cancer treatment, drug response prediction, or cancer monitoring, biomarker
testing for cancer entails profiling tumor or bodily fluids[7].

Signal regulatory protein alpha (SIRP o): structure and function

SIRP is an immunoglobulin superfamily of protein, broadly expressed, that regulates the
function of several members of the blood cell types, including macrophages, and T and B
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lymphocytes. More specifically, SIRPa inhibits cell activation in myeloid cells by interacting
with the myeloid-associated immunoglobulin-like receptors and 2P4 molecules. Activation of
macrophages and microglia is limited by the actions of SIRP. SIRPa is the receptor expressed
in these cells, recognized by the marker CD172a. The actions of SIRP a are mediated through
a phosphorylation-dependent mechanism, by the phosphorylation of tyrosine residues of the
cytoplasmic ITIM motif and the presence of cytoplasmic protein tyrosine phosphatases, which
recognize this phosphorylated tyrosine for its negative structural properties. In tumor biology,
SIRPa signaling of host and immune checkpoint proteins, together with the second-level
immunity receptors, enables tumor cells to grow and proliferate in the tissue. In solid and
hematological malignancies, SIRPa, through its macrophage-activating properties, facilitates
access to tumors by stimulating phagocytosis and clearing them, exhibiting pathogenic
properties. Since the expression of SIRP and its association with oncoviruses is unknown
among the Iraqi population, the present work aims to assess the IHC expression of SIRPa in
patients with colorectal carcinoma, as an indirect consequence of SIRP expression [8].

This protein comprises three external immunoglobulin superfamily (IgSF) domains, two
Cl-type IgSF (IgC) domains, and one V-type IgSF (IgV) domain, an intracellular tail that
may block signaling, and one transmembrane region. Four tyrosine residues in the
intracellular tail make up two traditional immunoreceptor tyrosine-based inhibitory motifs
(ITIMs). Furthermore, the ligand-binding region of the extracellular IgV-domain allows SIRP
to interact with its ligand, CD47 [9]. The binding of CD47, a marker of self-protein, to the
SIRPa protein in the macrophage plasma membrane prevents macrophages from engulfing
self-cells, making it a crucial checkpoint in our innate immune system. The CD47-SIRP«a
protein complex has been identified as a promising therapeutic target in cancer and
inflammation [10].

Subjects and methods
Study design

Patient selection depends on many factors, including age, gender, medical history, dietary
pattern, and genetics. The selected patients should be representative of the general population;
therefore, the main challenge is to obtain a proper selection. The criteria take a long time to
accomplish, and this may generate unregulated costs for the center providing these patients.
Many factors in patient conditions are multifactorial in nature, and they are also likely to be
distorted by patient selection. Several factors can determine and orchestrate these problems,
such as aging, smoking, obesity, or aspects of disseminated disease. The therapeutic system
should take this condition into consideration. Despite the organ confinement, the adjuvant and
preventive aspects of the disease should lead the physician to intervene actively with
prevention and therapeutic approaches. Seventy-five cases of colon and rectum biopsies
(excisional biopsies and total colectomy) were gathered as paraffin tissue blocks between
October 2022 and January 2023 from private labs in Baghdad, Iraq, as well as the Department
of Pathology's teaching laboratories at Baghdad Medical City. The distribution of the patient
cases was as follows: Before being converted into paraffin blocks, 30 samples of healthy
colon biopsies and 45 instances of malignant tumours from Baghdad's Forensic Medicine
Institute were preserved in 10% formalin and subjected to a tissue processing procedure. The
patient's information reports were also used to gather clinical data, including age, tumour
location and size, pathological grade, and stage.

Immunohistochemical staining

The basic concept behind this technique is the particular antibody/antigen binding in tissue.
The bound antigen-antibody complex is then seen using a range of spotting techniques.
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Immunohistochemical Staining (IHC) uses a range of enzymatic markers, such as peroxidase
and alkaline phosphatase, to identify the antigens of interest [11]. The IHC staining procedure
was carried out precisely as directed by the instructions provided by the kit manufacturers
(PolyExcel, HRP/DAB Detection System, EPR22930-163, ab260039, and Abcam, anti-SIRP
alpha antibody). Spleen carcinoma tissue was used as a positive control for SIRP a. Adhering
to Magaki, the overall protocol was followed [12]. To de-waxe the tissue sections, the slides
were first heated to 60—65°C for 30 minutes, then quickly rinsed in xylene and heated again
for 5 minutes. The parts were immersed in progressively lower concentrations of ethyl alcohol
to rehydrate them. The slides were placed in a water bath heated to 95 °C and left to boil for
30 minutes after being dipped in the antigen retrieval solution. The slides were then exposed
to a peroxidase quencher (H20») solution for 10 minutes. A diluted (1:2000) SIRP a primary
antibody was applied to the tissue sections, and they were subsequently incubated in a
humidity chamber at room temperature for 30 minutes. After cleaning the tissue sections, the
slides were coated with the PolyExcel Target Binder (Cat# IPS006) and allowed to sit at room
temperature for 15 minutes in the humidity chamber. The tissue sections were then covered
with PolyExcel PolyHRP (Cat# IPS007) and allowed to sit at room temperature for 15
minutes in the humidity chamber. After applying PolyExcel StunnDAB and its substrate to
the slides, they were left at room temperature in a humidity chamber for five minutes, or until
the brown stains started to show. The tissue sections were washed twice for 5 minutes each
using Tris-Buffer-Saline (TBS). After being counterstained for one to two minutes with drops
of Mayer's Hematoxylin, the slides were carefully washed in distilled water (DW) until they
were clear. After being dehydrated in progressively higher ethyl alcohol concentrations, the
slides were cleaned twice, each for two minutes in xylene. Ultimately, the slides were
mounted and cover-slipped using the DPX mounting media. All steps of the study procedures
Figure 1. are summarized in
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Figure 1: Immunohistochemical staining steps.
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Scoring and interpretation of SIRP a expression

The scoring system of SIRP alpha was adopted in agreement with Koga et al., [13]. IHC
staining in the membrane and cytoplasm of cancer cells or stromal tumor-infiltrating cells was
considered positive. Based on the estimated percentage of positively stained cells in the
tumor, as shown in Table 1.

Table 1: Scoring of SIRP a expression

Score percentage of positively stained cells

0 no staining of tumor or stromal cells

1 Less than one-third of cells are positively stained (weak)

2 One-to two-thirds of cells are positively stained (moderate)
3 More than two-thirds of cells are strongly stained (strong)

Statistical analysis

The data were evaluated by Microsoft Excel and SPSS V28 (Statistical Packages for the
Social Sciences, IBM, USA). Simple percentages, frequencies, standard deviations, averages,
and ranges were used to display the data. The Chi-square test was used to examine
correlations between variables [14], and a P-value of less than 0.05 was considered
statistically significant.

Results
IHC expression of SIRP a. in colorectal cancer

SIRP a expression is detected as brown membranous and cytoplasmic staining in tumor-
infiltrating cells (macrophages) (Figure 2).
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Figure 2: A: Negative cytoplasmic and membranous expression of SIRP a in tumor-
infiltrating cell (macrophage). B: Strong cytoplasmic and membranous expression of SIRP «
in tumor-infiltrating cells (macrophages). C: Moderately cytoplasmic and membranous
expression of SIRP o in tumor-infiltrating cells (macrophages). D: Weak cytoplasmic and
membranous expression of SIRP o in tumor-infiltrating cells (macrophages). E: Positive
control shows strong positive cytoplasmic and membranous expression of SIRP alpha in
normal human spleen carcinoma.

Significantly, SIRP a expression was negative in 100% of normal colon-rectal tissues and
positive in 86.66% of malignant cases. (Tables 2 and 3).

Table 2: SIRP a expression in both colon and rectal cancer patients and controls

SIRP a
Expression Malignant Control

No. (%) No. (%)
Positive 39 86.66% 0 0.0%
Negative 6 13.34% 30 100%
P value 0.024*
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Table 3: Associations of SIRP a with clinicopathological features in Iraqi bowel cancer
patients

SIRP a

Clinicopathological features n P value
<40 6 0
Age groups (years) 4049 5 2
ge groups {y 50-59 12 1 0.1407
>60 16 3
Male 17 4 NS
Gender Female 9 ) 0.349
. <Scm 27 3 NS
Tumor Size =5 om 14 1 0.460
- Left 25 5 NS
Tumor Site Right 14 1 0.687
IIA 16 0
Ic 2 0
Tumor Stage ImA 2 1
1B 14 5 0.230 NS
IIIC 5 0
I 2 0
Tumor Grade I 36 6 0.315N8
II 1 0
Adenocarcinoma 33 6
[ Mucinous 4 0
. . NS
Histological Type Signet ring cell 5 0 0.329
: Positive 15 4 NS
Lymph Node Metastasis Negative 24 > 0.587
Discussion

Predicting the development of the disease and developing novel treatments have been the

focus of intensive studies in recent years. Immunotherapy has revolutionized the treatment of
cancer. Checkpoint blockage is the basis of these immunotherapy treatments. The CD47/SIRP
a pathway is one of these checkpoints [15]. SIRPa is one of the SIRP family members, which
was first identified in 1997 [16]. A glycoprotein called SIRPa is present on the plasma
membrane of both neuronal cells and myeloid cells, such as macrophages, granulocytes,
monocytes, and myeloid dendritic cells[17].
Several human solid tumors and hematological malignancies have been shown to have
increased expression of CD47 [18]. The host's immune system is essential for destroying
cancer cells and preventing tumor growth. However, cancerous cells can evade the immune
system by expressing immune checkpoint markers, such as CD47 (cluster of differentiation
47) [19]. When immunoreceptor tyrosine-based inhibitory motif regions are activated by
binding to CDA47, they become phosphorylated, which attracts SHP-1 and SHP-2 protein
tyrosine phosphatases. This dephosphorylates downstream molecules, such as myosin 1A,
and suppresses phagocytosis [20].

In the present study, forty-five cases of colon and rectal cancer were
immunohistochemically examined for SIRP a expression. The results of the current study
demonstrated that 86.6% of SIRP a was positively expressed on macrophage-infiltrating cells
in the tumor stroma. Koga ef al., [13] found that SIRP a expression was significantly linked
with the infiltration of macrophages in esophageal squamous cell carcinoma (ESCC).
Additionally, Giatromanolaki et al/., [21] found that high expression of SIRP o on
macrophages associated with tumor cells in Non-Small-Cell Lung Cancer.
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A further aspect of this study is the link between SIRP o expression and certain
clinicopathological characteristics. Starting with age, aging in the human hematopoietic
system is associated with a decrease in bone marrow cellularity, a decline in the adaptive
immune response, and an increase in hematological diseases and malignancies. In this study,
no significant correlation was found between SIRP a expression and age (P = 0.140).
Sugimura-Nagata et al., [22] showed that there is no correlation between the expression of
SIRP a and age in CRC. On the other hand, this research revealed no association between the
expression SIRP o and the site or size of the tumor. The right colon, which includes the
cecum as well as the ascending colon, and the left colon, which includes the descending
colon, sigmoid colon, and rectum [23]. In contrast, a study by Hu et al, reported that SIRP o
expression showed a significant difference with tumor size, but not with the site of the tumor
[24].

Regarding gender, another feature in this study, bowel cancer represents one of the most
frequent causes of cancer morbidity in men and women [25]. In our study, no significant
correlation was found between SIRP o expression and gender in malignant tumors. This
outcome corresponds with the finding of Ji et al., [26], who reported no significant correlation
between the expression of SIRP a and gender in colorectal cancer. This study revealed no
significant association between SIRP o expression and the histological type of malignant
cases. Koga et al. [13] found no significant correlation between the expression of SIRP a and
the histological type of esophageal squamous cell carcinoma. The American Joint Committee
on Cancer (AJCC) and Union for International Cancer Control (UICC) staging classifications
have historically been used to determine the prognosis of colorectal cancer (CRC). In clinical
settings, however, variations in survival patterns that are not stage-dependent indicate a
complex interplay between stage, pathological characteristics, and biomarkers that influences
risk assessment, prognosis, and the direction of treatment [27]. The findings of this research
revealed no significant link between SIRPa and stage, grade, and lymph node metastasis.
Variations in the histology samples, race, genetic variables, technique, and kits employed
could account for the variance between our findings and those of other research. This study is
the first to investigate SIRP a in CRC patients in Iraq.

Conclusions

SIRP a is expressed by colorectal carcinoma cells and tumor-associated macrophages, and
the pattern of expression shows that SIRP a may play a role in tumor progression. These data
provide an additional clue that SIRPa may be an attractive target for controlling the pro-
tumorigenic phenotype of TAM, which could lead to a better outcome for TNBC patients.
The results support the concept of targeting this pathway for a limited duration. Patients who
have undergone surgery to remove primary and metastatic lesions have recovered from
lymphopenia and have normal red blood cell levels, which may reduce or, ideally, prevent
tumor recurrence. There was no correlation between the expression of SIRP o and the
demographic, clinical, and pathological characteristics of CRC patients.
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