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Abstract: 
The high death and prevalence risk of colorectal cancer (CRC) continue to be a 
worldwide health consequence due to its complex nature. The protein receptor fibroblast 
expansion element 4 with the aberrant regulatory sequences it activates have been found 
to have a significant impact on cancer formation and survival. The purpose of this 
research was to examine the role of FGFR4 genetic polymorphisms in CRC formation 
and progression. Fifty colorectal cancer cases and fifty non-cancerous controls were 
analyzed for the FGFR4 SNP. Neither the case nor the control groups showed any 
discernible SNP-related increase in Cancer risk. Participants with rectal cancer who have 
at minimum one small mutation of rs1966265 (AG and GG; AOR, 0.256; p = 0.36) become 
more likely to acquire metastases likened to those with heterozygous for the main allele. 
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1. Introduction 

Of the largest prevalent types of cancer, colorectal cancer (CRC) ranks first in men and 
is a leading contributor of cancer mortality globally [1]. The age-adjusted death rate 
from CRC in Iraq has risen even as surgical and alternative therapies have improved 
[2]. Diet and chronic exposures to disease chemicals, including cigarette usage drinking 
habits, have been identified as key environmental factors of CRC [3]. It has also shown 
that a wide variety of genetic changes that affect autophagy, adherence, vasculature, 
and proliferation and differentiation cause colorectal carcinogenesis [4]. The dysbiosis 
of intestinal microbiota at the junction of the aforementioned vulnerability variables has 
recently become a key predictor of CRC pathogenesis [5], in additional to hosting 
characteristics. Every one of these illnesses seem to be linked therefore required to 
estimate the cancer recognizing the considerable variability in CRC etiology [6]. 
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And including FGFR1–3, fibroblast growth factor receptor 4 (FGFR4) is a member of a 
capsid group of hydrophobic mtorc1. The members of this group have been shown to 
coordinate carcinogenic transmission in different cancers, namely in the processes of 
revascularization and epidermis transformation (EMT) [7]. Abnormal FGFR4 action, like 
that of others FGFR close relatives, has been associated to the development of 
malignancies, particularly in cases of FGF19 overexpression [8]. Interconnected evidence 
suggests that deregulation of FGFR4 upstream kinases such Wnt/ -catenin [9], JAK/STAT 
[10], and PI3K-AKT [11] results in increased cellular proliferation as well as the propensity 
for metastasis in the development of cancer. Heads and collar [12,13], lung [14], prostrate 
[15-17], mammary [18,19], intestine [20], peritoneal [21], and uterus ovarian [22] cancers are 
only some of the many forms of cancer for which studies have shown FGFR4 nucleotide 
mutations to be associated with danger, prognostic, or response to therapy. 

2. Materials and Methods 

2.1. Subjects 

Individuals were included between 2016 and 2020, and included 50 people with CRC and 
50 healthy volunteers. All respondents received their formal contract before being enrolled 
in the trial. Diagnostic screening of individuals suffering from CRC was performed using 
the AJCC Staging system method [23]. A pathology evaluated the tumor for differentiating 
and assigned a grade based on the AJCC's criteria[24]. Participants with no need for an 
identity cancer diagnosis of any location were also excluded from enrollment in the 
healthy controls, were therefore those with asthmatic, hypertension, cardiology, 
neurodegenerative, or immunological illnesses. In order to have a better understanding of 
the population, we acquired participants' ages and sexes [25]. 

2.2. Genotyping 

About 3ml of blood sample from each patient and healthy subjects have been collected in 
EDTA tube and then kept under -30 C until the time of work. Genomic DNA was isolated 
from the blood samples using commercial kit (mini-prep ZYMO research, USA) then 
electrophoresis have been done in order to detect the isolation process by running 5 µl of 
DNA through 2% agaros gel and stained with RedSafe (Intron, Korea), the gel have been 
subjected to 90 voltage for 45 minutes. In order to genotype rs1966265 SNP, a specific 
region of the FGFR4 gene that contain the desired SNP have been amplified by using RT –
PCR . 

2.3. Statistical Analysis 

Using statistical analysis programs, the data from this research was assembled into 
distributed and Statistics descriptions, the automated data folder, and measures of 
dispersion (SPSS). Probabilistic below 0.01 (p0.01) was utilized in both the Sign Differences 
(LSD) test and the statistics of variances (ANOVA) testing. 

3. Results 

3.1. The distributions of controls and patients with CRC according to age and gender .The 
characteristic of the patients and control are summarized in table (3-1) the number of 
male/female at patient group 30/20 respectively and the ratio of male/female were 
(60%)/(40%) while for control group were . 

the age of patients group which less than 65 years were (44.3%) while more than (55.7).and 
the age of control group less than 65 years were (47.0%) and mor than 65 years were 
(53.0%). 
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variable Control (N=50) N% Patients( N=50) N% 
male 31(62.5%) 30(60%) 

female 19(37.5%) 20(40%) 
More than 65 years 27(53%) 28(55.7) 
Less than 65years 32(47%) 22(44.3) 

   
3.2. Association of FGFR4 Gene Polymorphism with the Progression of CRC 

The rs1966265 single-nucleotide polymorphism (SNP) of the FGFR4 genome was chosen to 
investigate the possible impact of FGFR4 single nucleotide polymorphisms on CRC 
advancement because of its widespread connections with the onset of other cancers 
[13,14,16,27]. Our cohort's gene frequency counts also analyzed (Table 2). No statistically 
significant association of this FGFR4 mutation and CRC incidence was found when 
comparing cases and controls. Our research has shown that individuals with rectal cancer 
who had at least one polymorphism variant of two nucleotide SNPs (AG & GG for rs1966; 
AOR, 0.23; 95% CI, 0.05-0.97; p = 0.04) have a reduced risk of developing the disease. These 
results suggest a protective effect of a variation in the FGFR4 locus on the ability of rectal 
tumors to metastasize. 

Table 2. Genotype distributions of FGFR4 gene polymorphism controls and patient 

Variable 
Control (N=50) 

N% 
Patient (N=50) 

N% 
OR(95% IC) 

rs1966265    
AA 12(24.0%) 14.5(29.5%)  
AG 26(51.3%) 23(46.5%)  
GG 12(24.7) 12.5(24.0%)  

AG +GG 38(76.0%) 51(70.5%)  
4. Discussion 

The development of CRC is a complicated process governed by both environmental and 
genetic variables, as has become evident from the available research. According to our 
findings, the rs1966265 variant in the FGFR4 gene mediates CRC's tumor progression but 
does not increase the risk of developing colonic malignancy. Another nonsense SNP, 
rs1966265, was identified in our analysis as being linked to CRC metastases. When the A 
allele replaces the G allele, the receptor's amino - terminal shifts from gene that codes to 
isoleucine at location. Combining this FGFR4 SNP with just another mutated gene has 
already been linked intestinal absorption balance to gastrointestinal passage in IBS severe 
vomiting [32]. This bile salt axis is thought to play a crucial role in gastrointestinal 
tumorigenesis [33], since bile acid deficiency alters the makeup of microorganisms in the 
colon environment in additional to host tissue [34]. The chance of getting malignancy, in 
addition to stomach malignancies, has been linked to rs1966265 [35]. Thus, we observed 
that having one minor variant of rs1966265 reduced the risk of metastatic in individuals 
with hematological malignancies, versus having both major alleles. . In conclusion, we 
show that the FGFR4 SNP rs1966265 is linked to increased risk of metastasis in advanced 
disease. These results highlight a hitherto unrecognized genetic correlation involving 
FGFR4 variation and CRC advancement, indicating that individuals with a certain Gene 
may have more rapid tumor growth than those with other Genotypes. 
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