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Abstract
Objective To investigate the correlation between CCND1 gene G870A polymor-
phism and digestive system tumors. Methods We selected 164 patients with di-
gestive system tumors from our hospital between August 2010 and August 2014
as the case group (divided into gastric cancer and colorectal cancer subgroups,
82 cases each), and 82 healthy individuals undergoing physical examination
during the same period as the control group. The polymerase chain reaction-
restriction fragment length polymorphism (PCR-RFLP) method was used to
analyze the distribution frequency of CCND1 gene G870A genotypes among
the three groups, and its relationship with tumor staging and grading was ana-
lyzed. Results The distribution frequencies of GG, GA, and AA at the CCND1
gene G870A locus in both the gastric cancer and colorectal cancer groups showed
significant differences compared with the control group (P<0.05). The polymor-
phism of the CCND1 gene G870A locus demonstrated a significant association
with increased risk of digestive system tumor onset (P<0.05). The risk of devel-
oping digestive system tumors in individuals with GA and AA genotypes was sig-
nificantly higher than that in those with the GG genotype (P<0.05). Moreover,
the genotype distribution rate was higher in patients with well-differentiated
tumors and advanced stage than in those with poorly-differentiated tumors and
early stage (P<0.05). Conclusion CCND1 gene G870A polymorphism is associ-
ated with the risk of digestive system tumor onset, and individuals harboring
the A genotype are more susceptible to developing digestive system tumors,
which is correlated with tumor differentiation and staging.
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Abstract
Objective To investigate the correlation between CCND1 gene G870A poly-
morphism and digestive system tumors. Methods A total of 164 patients with
digestive system tumors treated at our hospital from August 2010 to August
2014 were enrolled as the case group (including 82 gastric cancer patients and
82 colorectal cancer patients), and 82 healthy individuals undergoing physical
examination during the same period were selected as the control group. Poly-
merase chain reaction-restriction fragment length polymorphism (PCR-RFLP)
was used to analyze the distribution frequency of CCND1 gene G870A geno-
types in the three groups and its relationship with tumor staging and grading.
Results The distribution frequencies of GG, GA, and AA genotypes at the
CCND1 gene G870A locus in both the gastric cancer and colorectal cancer
groups differed significantly from those in the control group (P<0.05). The
G870A polymorphism showed a significant correlation with increased risk of di-
gestive system tumors (P<0.05). The GA and AA genotypes were associated
with significantly higher risk of digestive system tumors compared with the GG
genotype (P<0.05). Moreover, the genotype distribution rates were significantly
higher in patients with high differentiation and advanced stages than in those
with low differentiation and early stages (P<0.05). Conclusion The CCND1
gene G870A polymorphism is associated with the risk of digestive system tu-
mors, and the A-containing genotype is more susceptible to digestive system
tumors and correlates with tumor differentiation and staging.
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Introduction
Digestive system tumors encompass both upper and lower gastrointestinal ma-
lignancies, including esophageal cancer, gastric cancer, colorectal cancer (rectal
and colon cancer), and primary liver cancer [1], with etiology involving mul-
tiple factors. Current research has focused extensively on the CCND1 gene,
which is located on chromosome 11q13, contains 5 exons and 4 introns span-
ning approximately 15 kb, and encodes cyclin D1 [2]. A G870A polymorphism
exists at the last base of exon 4 in the CCND1 gene, and variations at this
locus have been associated with multiple tumor types, including liver, breast,
lung, and oral cancers. While numerous studies have investigated the relation-
ship between CCND1 gene G870A polymorphism and various cancers, research
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specifically examining its association with digestive system tumors remains lim-
ited. Some studies suggest a link between CCND1 G870A polymorphism and
digestive system tumorigenesis, but results differ among various gastrointesti-
nal cancers. This study addresses these gaps by investigating the correlation
between CCND1 gene G870A polymorphism and the development of esophageal
cancer, gastric cancer, rectal cancer, and colon cancer to determine the relation-
ship between this polymorphism and each specific digestive tumor type.

Materials and Methods
Study Population

We enrolled 164 patients with digestive system tumors treated at our hospital
from August 2010 to August 2014 as the case group, comprising 82 gastric can-
cer patients and 82 colorectal cancer patients. Eighty-two healthy individuals
undergoing physical examination during the same period served as the control
group. All patients were pathologically confirmed as having gastric or colorectal
cancer and provided informed consent. Patients with severe brain, liver, kidney
dysfunction, or hematological disorders were excluded. The three groups showed
no significant differences in gender, age, or other demographic characteristics
(P>0.05, ), ensuring comparability.

DNA Extraction and Genotyping

Reagents and Equipment: TaqDNA polymerase reagent, dNTPs, proteinase
K, electrophoresis agarose, DNA marker, PCR amplifier, UV spectrophotometer,
electrophoresis apparatus, and gel imaging analysis system.

DNA Extraction: Two milliliters of EDTA-Na2 anticoagulated blood were col-
lected from both control and case group subjects. Genomic DNA was extracted
from peripheral blood using the conventional phenol-chloroform method, and
DNA concentration and purity were measured and stored at low temperature.

Genotyping of CCND1 Gene G870A Polymorphism: The primers
for CCND1 gene G870A polymorphism genotyping were: forward primer 5’-
AGTTCATTTCCAATCCGCCC-3’and reverse primer 5’-TTCCGTGGCACTAGGTGTC-
3’. The PCR reaction system [5] contained 10× Buffer 2.0 �L, MgCl� 2.0 �L,
dNTPs, 0.4 �L each of forward and reverse primers, 0.4 �L TaqDNA polymerase,
0.25 �L DNA template, and double-distilled water to a final volume of 20 �L.
PCR conditions [6] included initial denaturation at 95°C for 5 min, followed
by 35 cycles of denaturation at 95°C for 45 s, annealing at 52°C for 45 s,
and extension at 72°C for 1.5 min, with a final extension at 72°C for 15 min.
PCR products were detected by 1.5% agarose gel electrophoresis. The PCR
products were digested with restriction endonuclease at 37°C for 16 h, and the
digested products were analyzed by 1.5% agarose gel electrophoresis to obtain
the DBCCR1 polymorphism genotypes.
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Statistical Analysis

Data analysis was performed using SPSS 19.0 statistical software. Data con-
forming to normal distribution were analyzed using the gene counting method to
calculate genotype and allele distribution frequencies in case and control groups.
Allele frequency was calculated as (2 × number of homozygotes + number of
heterozygotes) / (2 × total number of subjects). Count data were expressed as
cases and percentages and analyzed using the �² test. P<0.05 was considered
statistically significant.

Results
Genotype Distribution

The distribution frequencies of GG, GA, and AA genotypes at the CCND1 gene
G870A locus in both gastric cancer and colorectal cancer groups differed signif-
icantly from those in the control group (P<0.05, ). As shown in and , the GA
and AA genotypes were associated with significantly higher risk of digestive sys-
tem tumors compared with the GG genotype (P<0.05). Furthermore, genotype
distribution rates were higher in patients with high differentiation and advanced
stages than in those with low differentiation and early stages (P<0.05).

Association with Tumor Risk

As shown in , the CCND1 gene G870A polymorphism demonstrated a significant
correlation with increased risk of digestive system tumors (P<0.05).

Discussion
Tumors are considered cell cycle diseases, and dysregulation of the cell growth
cycle plays a critical role in tumorigenesis and development [7]. Cyclin D1 is
essential for normal cell cycle regulation, and the gene encoding it, CCND1, has
a G870A polymorphism associated with various tumors [8]. Studies comparing
the correlation between CCND1 G870A polymorphism and cervical cancer, oral
cancer, and other diseases have found close relationships between disease onset
and genotype distribution. Research [9] has reported that CCND1 G870A poly-
morphism is associated with digestive system tumors, with differences between
upper and lower gastrointestinal tumors.

Lower digestive tract tumors primarily include colon and rectal cancers, which
often occur simultaneously. Numerous studies have investigated the relationship
between CCND1 G870A polymorphism and colon cancer risk. Reports [10-12]
indicate that CCND1 G870A polymorphism increases rectal cancer risk, with
the A allele specifically increasing colorectal cancer risk in male patients. Indi-
viduals carrying the A allele show increased incidence of colon cancer. Other
studies [13] have reported that individuals with a family history of colorectal
cancer and AA or AG genotypes have increased colorectal cancer risk, while GG
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genotype promotes metastasis. However, some studies show contradictory re-
sults. Our findings are consistent with these studies, though we did not analyze
sex differences, focusing instead on the relationship between CCND1 G870A
polymorphism and colon cancer risk, which similarly demonstrated increased
incidence in patients carrying the A allele.

Upper digestive tract tumors mainly include esophageal and gastric cancers.
Studies on CCND1 G870A polymorphism and upper gastrointestinal tumors
show close relationships between tumor development and this polymorphism.
Research [14] on gastric cancer precancerous lesions demonstrated that the AA
genotype significantly increases risk of intestinal metaplasia, with A allele carri-
ers showing greater tumor susceptibility. Our study similarly revealed that the
A allele or AA genotype of CCND1 G870A confers significantly higher gastric
cancer risk than the GG genotype.

This study analyzed the relationship between CCND1 G870A polymorphism
and common digestive tumors (gastric and colon cancers) to clarify its associa-
tion with digestive system tumor risk. We found significant differences in AA,
AG, and GG genotype distribution frequencies between gastric/colon cancer
patients and healthy individuals. Analysis of the relationship between geno-
type distribution and tumor differentiation and staging revealed that more se-
vere differentiation and higher stages were associated with increased AA+AG
distribution frequencies. Correlation analysis demonstrated that A-containing
genotypes confer higher disease susceptibility.

Conclusion
In summary, CCND1 gene G870A polymorphism is associated with digestive
system tumor risk, with A-containing genotypes showing increased susceptibil-
ity to digestive system tumors and correlation with tumor differentiation and
staging.
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