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ABSTRACT

Objective: To explore the relationship between fut3 gene polymorphism and colonic polyps.
Methods: Two hundred patients with colonic polyps and 200 healthy people in our hospital in
recent 3 years were taken as the research objects, as the disease group and the control group,
respectively. The disease group was divided into cancerous colonic polyps group (n = 50) and
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non-cancerous colonic polyps group (n = 150).  The peripheral blood nucleated cells of the Gene polymorphisms; colon
subjects were collected and isolated. The fut3 gene polymorphism was obtained by sequencing polyps; FUT3

and analyzed combined with the expression of fut3 gene and the level of tumor markers. Results:
The frequency of allele C at rs2561796 locus in the disease group was significantly higher than
that in the control group (P < 0.05). The frequency of Ag genotype at rs441158 locus in the
disease group was significantly higher than that in the control group, and the frequency of Ca
genotype at rs2561796 locus was significantly lower than that in the control group (P < 0.05). In
the disease group, the frequency of AA + Ag in the dominant model at rs441158 was significantly
higher than that in the control group, and the frequency of Ca + AA in the invisible model at
rs2561796 was significantly higher than that in the control group (P < 0.05). The frequency of CGC
haplotype in the disease group was higher than that in the control group (P < 0.05). The linkage
disequilibrium of rs441158 and rs2561796 loci of fut3 gene was high (d' = 0.423). The genotype of
rs372725 of fut3 gene was correlated with the expression of fut3 gene (P < 0.05). The expression
of fut3 gene in patients with CC genotype was significantly higher than that in patients with other
genotypes (P < 0.05). Conclusion: fut3 gene polymorphism is associated with the susceptibility
and carcinogenesis of colonic polyps.

1. Background polyps are of great significance for the prevention

A colon polyp is a protrusion lesion on the colonic
mucosal surface into the lumen of the colon,
which is prevalent in the middle-aged and elderly
[1,2]. As the society develops and people’s diet
habit and work-rest time change, such a disease
is also increasingly common in youngsters [3]. The
major symptom of colon polyps is bloody stool,
which is also the most common and primary
symptom, and changes in bowel habits and
abnormalities in stool shape are also the indicative
factors for colon polyps [4]. Compared with
inflammatory polyps, colon polyps are at a much
higher risk of carcinogenesis due to atypical hyper-
plasia [5]. Therefore, searching for and early inter-
vening with the susceptible factors for colon

of conversion of colon polyps to colon cancer.
Gene polymorphisms have been confirmed to
be the important influencing factor for the sus-
ceptibility to many diseases [6,7]. Moreover, gene
polymorphisms mainly affect the development or
progression of diseases through altering the base
sequences or genotypes of the same allele [8].
There has been evidence that colon polyps are
correlated with the polymorphisms of multiple
genes such as MTHEFR [9] and CYP24A1 [10]. Of
them, fucosyltransferase 3 (FUT3) gene encodes
fucosyltransferases, and its expression is associated
with the human tissue blood group antigens in
intestinal mucosal secretion. Moreover, its poly-
morphisms may affect the expression of Lewis
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antigens to further influence the susceptibility to
colon polyps and disease progression.

Therefore, the paper analyzed and statistically
processed the polymorphisms at FUT3 gene loci
rs372725, rs441158 and rs2561796 in patients with
colon polyps and healthy people and then explored
the correlations of the susceptibility to colon
polyps, disease progression and carcinogenic ten-
dency with FUT3 gene polymorphisms based on
the haplotype and linkage disequilibrium analysis
results as well as the expression of this gene and
levels of serum tumor markers in patients.

2. Methods
2.1 General information

A total of 200 patients definitely diagnosed with colon
polyps in Yantai Traditional Chinese Medicine
Hospital in the past 3 years and another 200 healthy
people from the Medical Center were selected as the
subjects of study and were assigned into disease group
and control group, respectively. The disease group was
divided into cancerous colonic polyps group (n = 50)
and non-cancerous colonic polyps group (n = 150)
according to pathological type. The general data of
subjects, including name, sex, age, height and weight,
and their clinical information, such as family history,
marriage and childbirth history, drug allergy history
and medical history, were collected from disease
group and control group. The statistics revealed that
there were no statistically significant differences in the
general data, such as age, sex and BMI (P > 0.05).

The patients in disease group were diagnosed with
colon polyp based on the following criteria: 1) the
symptom of hematochezia appeared previously or
recently, or there was a history of bloody, purulent
and mucoid stool, 2) polyps were found in a rectal
examination, 3) single or more polyps were colonos-
copically detected, 4) irregular filling defects were
indicated in a barium meal enema, and 5) polyps
removed in the colonoscopy were confirmed via
pathological biopsy.

2,2 Study methods

2.2.1 Collection and processing of samples
Prior to treatment or drug administration, about
8 mL of peripheral blood was drawn by nurses on

duty from the elbow veins of patients in disease group
and control group, and within 1.5 h, the blood was
centrifuged on a centrifugal machine at 3,000 rpm for
5 min. The nucleated cell layer was separated and
transferred into a 1.5 mL centrifugal tube for the
extraction of genomic deoxyribonucleic acids
(DNAs).

2.2.2 Genomic DNA extraction

The genomic DNAs were extracted from the periph-
eral blood using the Genomic DNA Extraction Kit
(Thermo Fisher Scientific) strictly in accordance
with the standard operations as detailed below.
First, 200 pL of protease solution was added into
a centrifugal tube based on the volume of samples
and with the sample of the peripheral blood
nucleated cell layer and 1 mL of buffer (GE), mixed
using a vortex oscillator for 1 min and let stand at
65°C for 10 min. The resulting sample was added
with 2 mL of absolute ethanol, mixed evenly and
transferred into an  adsorption  column.
Subsequently, the adsorption column was added
with 1.5 mL of buffer and centrifuged at 3,000 rpm
for 1 min, which was repeated once. Finally, 200 pL
of elution buffer was added to the adsorption col-
umn to obtain the solution, namely the genomic
DNAs from the peripheral blood in disease group
and control group. The DNAs with the purity of 1.8-
2.0 determined using a spectrophotometer were qua-
lified samples for subsequent experiments.

2.2.3 Polymerase chain reaction (PCR)
amplification and analysis of FUT3 gene
polymorphisms

The polymorphic regions at FUT3 gene loci rs372725,
rs441158 and rs2561796 were amplified using a PCR
instrument. The PCR was performed in the total sys-
tem (25 uL) composed of 1 uL each of primers, 0.5 uL
of DNA templates, 12.5 pL of Taq polymerases and
10 pL of dH20, under the following conditions: 95°C
for 5 min, (95°C for 35 s, 54°C for 45 s and 72°C for
30s)x45 cycles and 72°C for 5 min. The following
primers of FUT3 gene polymorphic loci were used:
rs372725 Forward: (5'—3')CTTCCTGCTAGTCT
GTGTCCT’, Reverse: (5—3") “ATTGGGGTAGACA
GTCCAGGT”, rs441158: Forward: (5'—>3") “TGGA
CTGTCTACCCCAATGG” Reverse: (5'—3')CAGG
GTGATGCGGAATACCG’, rs2561796: Forward:
(5'>3") “GCAGCTTCACGACTGGATGT”, Rever



se: (5'—=3") “CTCTCTGCGGATCTGTTCCC”. Final
ly, the PCR products were sent to Anhui Biotech
nology Co., Ltd. for sequencing, and after analysis,
the polymorphic distributions at the 3 FUT3 gene
loci were obtained.

2.2.4 Determination of FUT3 gene expression level
The expression level of FUT3 gene was determined
via real-time fluorescence quantitative PCR, and each
primer was designed using Primer Premier 5.0 and
synthesized by Shanghai Bioengineering Co., Ltd.
[FUT3 gene: Forward: (5'—3") “TACCTCATCCATT
GCAGACATCT”, Reverse: (5'—3") “CTCCTGG
GGTGATTGTCCAAG”]. The total PCR system
(25 pL) was composed of 1 pL each of primers,
0.5 uL of cDNA templates, 12.5 pL of SYBR premix
Taq and 10 pL of ddH2O, and the PCR was com-
pleted at 94°C for 2 min, (95°C for 35 s, 56°C for 40
s and 72°C for 35s)x45 cycles and 72°C for 5 min.

2.2.5 Detection of tumor markers

The colon cancer-associated tumor markers serum
carcinoembryonic antigen (CEA), carbohydrate anti-
gen 19-9 (CA19-9) and CA50 in the peripheral blood
of colon polyp patients were determined in the
Biochemistry Room of the Laboratory Department
in Yantai Traditional Chinese Medicine Hospital.
About 5 mL of peripheral blood was collected by the
nurses on duty using pro-coagulation tubes and cen-
trifuged at 3,000 rpm for 5 min. Subsequently, the
upper-layer serum was tested using an automatic
biochemical analysis machine.

2.2.6 Statistical analysis

IBM SPSS 23.0 software was employed for statistical
analysis. All measurement data are in accordance
with normal distribution, expressed by (x £ s), single-

factor analysis of variance is used for comparison
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between multiple groups and SNK-q test is used for
pairwise comparison; count data are expressed by
percentage, and comparison between groups is by x°
test. Haplotype analysis was completed at the SHEsis
website. P < 0.05 was considered to be statistically
significant.

3. Results

3.1 Allele distributions at FUT3 gene loci
rs372725, rs441158 and rs2561796

The distribution of alleles at rs372725, rs441158
and rs2561796 of FUT3 gene is shown in Table 1.
The frequency of allele C at rs2561796 in the
disease group was significantly higher than that
in the control group, and the difference was sta-
tistically significant (P < 0.05).

3.2 Genotype distributions at FUT3 gene loci
rs372725, rs441158 and rs2561796

Table 2 shows the genotype distribution of
rs372725, rs441158 and rs2561796 of FUT3 gene
in the disease group and control group. The AG
genotype frequency at rs441158 in the disease
group was significantly higher than that in the
control group, and the CA genotype frequency at
152561796 in the disease group was significantly
lower than that in the control group. The differ-
ence was statistically significant (P < 0.05).

3.3 Analysis results of polymorphisms at FUT3
gene loci rs372725, rs441158 and rs2561796

The polymorphism analysis of FUT3 gene
rs372725, rs441158 and rs2561796 is shown in
Table 3. The frequency of AA+AG in the

Table 1. FUT3 gene rs372725, rs441158 and rs2561796 allele distribution.

Site Allele Control group Disease group OR value 95% Cl X P

rs372725 T 225 (0.562) 216 (0.540) 1.09 0.8-1.44 0.41 0.522
C 175 (0.438) 184 (0.460)

rs441158 A 218 (0.545) 200 (0.500) 0.83 0.63-1.10 1.62 0.202
G 182 (0.455) 200 (0.500)

rs2561796 C 202 (0.505) 237 (0.593) 0.71 0.53-0.92 6.18 0.012
A 198 (0.495) 163 (0.407)
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Table 2. FUT3 gene rs372725, rs441158 and rs2561796 genotype distribution.

Site Genotype Control group Disease group OR value 95% Cl X P
rs372725 T 72 (0.360) 65 (0.325) 1.22 0.98-1.45 0.54 0.759
TC 1 (0.405) 86 (0.430)
cc 47 (0.235) 49 (0.245)
rs441158 AA 5 (0.375) 39 (0.195) 1.45 1.01-1.76 30.09 0.000
AG 68 (0.340) 122 (0.610)
GG 57 (0.285) 39 (0.195)
152561796 CcC 40 (0.200) 78 (0.390) 0.88 0.56-1.05 20.63 0.000
CA 122 (0.610) 81 (0.405)
AA 38 (0.190) 41 (0.205)
Table 3. Polymorphism analysis of FUT3 gene rs372725, rs441158 and rs2561796.
Site Genotype Control group Disease group X P
Dominant model 1s372725 TT+TC 153 (0.765) 151 (0.755) 1.85 0.397
CcC 47 (0.235) 49 (0.245)
rs441158 AA+AG 143 (0.715) 161 (0.805) 6.74 0.043
GG 57 (0.285) 39 (0.195)
152561796 CC+CA 162 (0.810) 159 (0.795) 1.97 0.373
AA 38 (0.190) 41 (0.205)
Implicit model 1s372725 T 72 (0.360) 65 (0.325) 2.92 0.232
TC+CC 128 (0.640) 135 (0.675)
rs441158 AA 75 (0.375) 39 (0.195) 2.13 0.345
AG+GG 125 (0.625) 161 (0.805)
152561796 de 40 (0.200) 78 (0.390) 8.98 0.024
CA+AA 160 (0.800) 122 (0.610)
Hybrid model rs372725 T 2 (0.360) 65 (0.325) 2.1 0.348
TC 1 (0.405) 86 (0.430)
rs441158 AA 5 (0.375) 39 (0.195) 1.95 0377
AG 8 (0.340) 122 (0.610)
152561796 cc 40 (0.200) 8 (0.390) 3.56 0.169
CA 122 (0.610) 1 (0.405)
Homozygous model rs372725 T 2 (0.360) 5 (0.325) 2.53 0.282
cc 7 (0.235) 49 (0.245)
rs441158 AA 75 (0.375) 39 (0.195) 3.46 0.177
GG 57 (0.285) 9 (0.195)
152561796 cc 0 (0.200) 8 (0.390) 2.85 2.550
AA 8 (0.190) 1 (0.205)

dominant model at rs441158 in the disease
group was significantly higher than that in the
control group, and the frequency of CA+AA in
the invisible model at rs2561796 was signifi-
cantly higher than that in the control group.
The difference was statistically significant
(P < 0.05).

3.4 Haplotype distributions at FUT3 gene loci
rs372725, rs441158 and rs2561796

The haplotype distribution at rs372725, rs441158 and
1rs2561796 of FUT3 gene is shown in Table 5, and the
linkage disequilibrium analysis is shown in Table 5.
The frequency of CGC haplotype in the disease group

was higher than that in the control group, and the
difference was statistically significant (P < 0.05). The
linkage disequilibrium at rs441158 and rs2561796 of
FUT3 gene is relatively high (4" = 0.423).Table 6

3.5 Correlations of genotypes at FUT3 gene loci
rs372725, rs441158 and rs2561796 with FUT3
gene expression level

The relationship between the genotypes of FUT3
gene rs372725, rs441158 and rs2561796 loci and
gene expression is shown in Figures 1-3. The
genotype at the rs372725 locus of FUT3 gene is
correlated with FUT3 gene expression (P < 0.05).
Among them, the expression of FUT3 gene in
patients with colon polyps of CC genotype is



Table 5. Haplotype distribution at rs372725, rs441158 and
rs2561796 loci of FUT3 gene.

Control  Disease  OR

Haplotype group  group value  95% Cl X2 P

CAA 48.12 34.94 0.7 0.442~1.108 2.335 0.127
(0.120) (0.087)

CAC 53.95 58.36 1.096 0.735~1.633 0.202 0.653
(0.135) (0.146)

CGA 3461 32.62 0.937 0.569~1.545 0.064 0.800
(0.087) (0.082)

CGC 38.32 58.09 1.603 1.039~2.474 4.606 0.032
(0.096) (0.145)

TAA 59.21 45.36 0.736 0.486~1.114 2.112 0.146
(0.148) (0.113)

TAC 56.72 61.34 1.096 0.742~1.621 0.213 0.645
(0.142) (0.153)

TGA 56.06 50.09 0.878 0.583~1.322 0.387 0.534
(0.140) (0.125)

TGC 53.01 59.21 1137 0.763~1.696 0.398 0.528
(0.133) (0.148)

Table 5. Linkage disequilibrium analysis of FUT3 gene
rs372725, rs441158 and rs2561796.
d rs372725 rs441158 152561796
1s372725 - 0.067 0.024
rs441158 0.067 - 0.423
rs2561796 0.024 0.423 -

significantly higher than that of patients with other
genotypes, and the difference is statistically signif-
icant (P < 0.05).

2.6 Associations of genotypes at FUT3 gene loci
rs372725, rs441158 and rs2561796 in colon
polyp patients with the carcinogenesis of colon

polyps
The genotypes and serum tumor marker levels of
FUT3 gene rs372725, rs441158 and rs2561796 in

patients with colon polyps are shown in Table 5.
Among them, the serum CA19-9 level of patients
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Figure 1. The relationship between the genotype of FUT3 gene
rs372725 locus and gene expression (*P < 0.05).
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Figure 2. The relationship between the genotype of FUT3 gene
rs441158 locus and gene expression.

with genotype AA was significantly higher than
that of patients with CC and CA genotypes; The
serum CEA level of patients with CA genotype was

Table 6. The relationship between the genotypes of FUT3 gene rs372725, rs441158 and rs2561796 and tumor markers in patients

with colonic polyps.

CA50 (U/ml) CEA (ug/ml) CA19-9 (ug/ml)
Site Genotype Disease group P Disease group P Disease group P
1372725 1L 15.12 £ 2.12 0.212 2742 £ 2.12 0.211 2534 + 2.41 0.304
TC 14.25 + 3.12 24.23 + 3.81 3042 +£4.24
CcC 16.35 + 2.12 25.12 £ 2.17 27.37 £ 3.14
rs441158 AA 15.13 + 1.24 0.245 26.32 + 2.66 0.127 52.24 + 5.35 0.003
AG 1345 + 1.24 24.87 + 3.19 31.25 + 245
GG 14.59 + 3.22 25.74 + 2.85 28.78 + 3.19
152561796 CcC 15.32 + 1.82 0.182 23.67 £ 1.11 0.034 27.76 = 3.45 0.102
CA 1433 + 2.11 31.87 £3.25 2935 + 3.15
AA 13.58 + 2.12 21.75 £ 1.02 31.24 £ 335
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Figure 3. The relationship between the genotype of FUT3 gene
rs2561796 locus and gene expression.

significantly higher than that of patients with AA
and CC genotypes, and the difference was statisti-
cally significant (P < 0.05).

3.7 Genotype distribution of rs372725, rs441158
and rs2561796 loci of FUT3 gene

Table 7 shows the genotype distribution of FUT3
gene rs372725, rs441158 and rs2561796 in the
non-cancerous colon polyp group and cancer
colon polyp group. The AG genotype frequency
at rs441158 in the cancerous colon polyp group
was significantly higher than that in the non-
cancerous colon polyp group, and the CA geno-
type frequency at rs2561796 was significantly
lower than that in the non-cancerous colon polyp
group. The difference was statistically significant
(P < 0.05).

4. Discussion

Colon polyps are a kind of intestinal disease that
occurs in the middle-aged and elderly people [11]

and can be divided into inflammatory polyps,
tumor polyps, immune polyps and other types
[12]. Most inflammatory polyps have less risk of
malignant transformation, less threat to the
patient’s life and better prognosis. Adenomatous
polyps and familial colonic polyposis are often
accompanied by cell dysplasia, the number of het-
erogeneous cells increases and the chance of can-
ceration is greatly increased [13,14]. Compared
with colon polyps that are not cancerous, cancera-
tion can seriously affect the quality of life and life
cycle of patients, which not only brings greater
suffering to patients, but also brings a heavy eco-
nomic burden to the family and society. Therefore,
studying the susceptibility factors of colon polyps
and the related factors of cancer is of great sig-
nificance to improve the survival rate of patients,
early intervention and early treatment.

Previous studies have shown that Lewis antigens
are closely associated with many malignant
tumors, and FUT gene-encoded proteins are the
key enzymes in their synthesis [15]. Studies have
proven that FUT3 gene can affect the proliferation
and migration abilities of pancreatic cancer cells
[16,17] and the invasion ability of gastric cancer
cells as well [18]. Additionally, gene polymorph-
ism may be one of the mechanisms by which
FUT3 gene changes the susceptibility of people to
diseases. FUT3 gene polymorphisms have been
confirmed to be correlated with both the invasive-
ness of breast cancer cells [19] and the develop-
ment of ulcerative colitis [20]. The development,
progression and change of colon polyps closely
associated with colon cancer are likely to be influ-
enced by FUT3 gene polymorphisms to a certain
degree. In the present study, the FUT3 gene poly-
morphisms were analyzed in healthy subjects and
colon polyp patients. It was found that there was
a difference in the distribution of alleles at

Table 7. FUT3 gene rs372725, rs441158 and rs2561796 genotype distribution.

Site Genotype  Cancerous colon polyp group ~ Non-cancerous colon polyp group  OR value 95% Cl X2 P
rs372725 T 21 (0.420) 44 (0.293) 1.20 0.97-1.35 4.866 0.087
TC 22 (0.440) 64 (0.427)
cC 7 (0.140) 2 (0.280)
rs441158 AA 4 (0.800) 5(0.233) 1.46 1.11-1.96 7.399 0.024
AG 38 (0.760) 84 (0.560)
GG 8 (0.160) 31 (0.207)
152561796 CcC 24 (0.480) 54 (0.360) 0.81 0.52-1.09 54.084 <0.001
CA 1 (0.200) 80 (0.533)
AA 25 (0.500) 16 (0.107)




rs2561796 between disease group and control
group (p = 0.012) and that the frequency of allele
C in disease group was obviously higher than that
in control group. Moreover, the distributions of
genotypes at gene loci rs441158 (p = 0.000) and
152561796 (p = 0.000) were different between dis-
ease group and control group, and the disease
group exhibited a higher frequency of genotype
AG at rs441158 and a lower frequency of genotype
CA at rs2561796 than the control group. The
above results suggest that FUT3 gene polymorph-
isms can affect the occurrence of colon polyps
indeed and serve as an important susceptible fac-
tor for this disease.

Through the combination of distributions of
different  genotypes at the same and
differentFUT3 gene loci, it was discovered that
the distributions of dominant model at rs441158
(P = 0.043) and recessive model at rs2561796
(P = 0.024) in disease group were different from
those in control group and that the frequencies of
dominant model AA+AG at rs441158 and reces-
sive model CA+AA at rs2561796 were higher in
the disease group. The distribution of the haplo-
type CGC of FUT3 gene was different between
disease group and control group (p = 0.032), and
its frequency in the disease group was higher than
that in control group. FUT3 gene loci rs441158
and rs2561796 were in a higher degree of linkage
disequilibrium (4 = 0.423). Thus, FUT3 gene
polymorphisms may affect colon polyps not only
via the single genotype at the single gene locus.

In addition, the relationships of genotypes at
FUT3 gene loci 1s372725, 1s441158 and
rs2561796 with FUT3 gene expression level
were analyzed in this study. According to the
results, the genotypes at FUT3 gene locus
rs372725 were correlated with the expression
level of FUT3 gene (P < 0.05), and genotype
CC patients with colon polyps had an evidently
higher expression level of FUT3 gene than those
with other genotypes, implying that FUT3 gene
polymorphisms can change gene expression level
and control protein synthesis to affect Lewis
antigens and the carcinogenesis of colon polyps.
The mRNA expression level of FUT3 was
increased in people with genotype CC at FUT3
gene locus rs372725, probably accelerating the
carcinogenesis of colon polyps.
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Therefore, we studied the relationship between
FUT3 gene polymorphism and the content of tumor
markers related to colon cancer. It was found that the
genotype of FUT3 gene rs441158 locus in patients
with colon polyps was related to the serum CA19-9
content (P =0.003), and the serum CA19-9 content of
patients with genotype AA was higher. The genotype
of rs2561796 locus is related to the serum CEA con-
tent (P = 0.034), and the serum CEA content of
patients with the genotype CA is higher. The above
results indicate that FUT3 gene polymorphism can
indeed affect the content of tumor markers related to
colon cancer and then affect the cancerous process of
colon polyps. People with specific genotypes, such as
FUT3 gene rs441158 locus AA genotype and
12561796 locus CA genotype, have significantly
higher levels of tumor markers, which may have
a faster canceration process than people with other
genotypes. The AG genotype frequency at rs441158
in the cancerous colon polyp group was significantly
higher than that in the non-cancerous colon polyp
group, and the CA genotype frequency at rs2561796
was significantly lower in the non-cancerous colon
polyp group (P < 0.05). It also further shows that the
polymorphism of FUT3 gene is related to colon polyp
carcinogenesis.

In summary, in clinical work, it is possible to
detect the polymorphisms at rs441158 and
1s2561796 of the FUT3 gene to predict the cancer-
ous process and take countermeasures in advance
to improve the survival prognosis of patients.
However, due to the short study time and the
small number of samples in this experiment,
there may be some chance in the experimental
results. In the future, the experimental time and
the number of samples will be expanded to explore
the relationship between FUT3 gene polymorph-
ism and colon polyps.

5. Conclusion

Finally, the correlations of FUT3 gene polymorph-
isms with the content of colon cancer-associated
tumor markers were explored in the present study.
It was found that in the patients with colon polyps,
the genotypes at FUT3 gene locus rs441158 were
associated with the content of serum CA19-9
(p = 0.003) and that its content was higher in geno-
type AA patients. Besides, the genotypes at FUT3
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gene locus rs2561796 were correlated with the con-
tent of serum CEA, and genotype CA patients had
higher content of serum CEA. According to the above
findings, it is confirmed that FUT3 gene polymorph-
isms can influence the content of colon cancer-
associated tumor markers, thereby affecting the car-
cinogenesis of colon polyps. The carcinogenesis in
colon polyp patients with specific genotypes, such as
genotype AA at FUT3 gene locus rs441158 and gen-
otype CA at rs2561796, who have obviously higher
content of tumor markers, may be faster than that in
patients with other genotypes. As such, the poly-
morphisms at FUT3 gene loci rs441158 and
rs2561796 can be clinically detected to predict the
carcinogenesis of colon polyps, and countermeasures
need to be taken in advance to improve the survival
prognosis of patients.
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