
Original Article AnnMed Res 2025;32(12):535–540

Current issue list available at AnnMed Res

Annals of Medical Research

journal page: annalsmedres.org

Ann Med Res

Annals of Medical Research
The Official Journal of Inonu University Faculty of Medicine

Ann Med Res | Volume: 32 | Issue: 12 | December 2025

▉ Original Articles

• Examination of thoracic deformities in 

patients with different clinical types of 

cerebral palsy

Solgun Dag et al.

• Metabolic imaging of head and neck 

lesions: Differentiating dental and 

maxillofacial conditions using positron 

emission tomography/computed 

tomography

Ocbe et al.

• Association of hOGG1 and APE1 gene 

polymorphisms with disease severity in 

ulcerative colitis: A case-control study

Altunel Kilinc et al.

• In silico characterization of missense 

mutations in PI3K/AKT/mTOR signaling 

genes in breast cancer and their role in 

therapeutic resistance

Akcesme et al.

• Time-dependent exposure to venetoclax 

induces ferroptosis in human 

neuroblastoma cells via upregulated 

transferrin gene expression and lipid 

peroxidation

Elmazoglu et al.

• Evaluation of postoperative 

complications and mortality predictors 

in adult patients undergoing 

ventriculoperitoneal shunt surgery: A 

retrospective single-center study

Tamdogan et al.

• Pan-immune inflammation value in 

systemic lupus erythematosus: Is it 

associated with organ involvement?

İnanç et al.

▉ Image

• Low dose cytarabine-induced posterior 

reversible encepalopathy syndrome 

with atypical features

Erbay et al.

annalsmedres.org Ann Med Res E-ISSN: 2636-7688

Association of hOGG1 and APE1 gene polymorphisms with disease severity in
ulcerative colitis: A case-control study

Elif Altunel Kilinc a, ,∗, Yuksel Seckin b, , Gonca Gulbay c, , Elif Yesilada c, ,
Yasir Furkan Cagin b, , Ibrahim Orman b,

aMersin City Training and Research Hospital, Department of Rheumatology, Mersin, Türkiye
bInonu University, Faculty of Medicine, Department of Gastroenterology, Malatya, Türkiye
cInonu University, Faculty of Medicine, Department of Medical Biology and Genetics, Malatya, Türkiye
*Corresponding author: elifaltunel@hotmail.com (Elif Altunel Kilinc)

MAIN POINTS

• The hOGG1 Ser326Cys polymorphism was
significantly associated with severe ulcera-
tive colitis activity, suggesting its potential
role in disease progression.

• The APE1 Asp148Glu polymorphism
showed no significant association with
disease presence or severity.

• Impaired base excision repair (BER) capac-
ity may contribute to increased oxidative
DNA damage and inflammation in UC.

• The hOGG1 Ser326Cys variant could serve
as a genetic biomarker for disease severity
and guide personalized management in UC
patients.
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ABSTRACT

Aim: Ulcerative colitis (UC) is a chronic inflammatory disease of the colon characterized
by excessive oxidative stress and impaired DNA repair mechanisms. This study aimed to
investigate the relationship between two key base excision repair gene polymorphisms---
APE1 (Asp148Glu) and hOGG1 (Ser326Cys)---and clinical features of UC, particularly dis-
ease activity.

Materials and Methods: Ninety-nine UC patients, 50 colorectal cancer (CRC) patients,
and 50 age- and gender-matched healthy controls were enrolled. Peripheral blood sam-
ples were collected for DNA extraction, and genotyping was performed using real-time
PCR and melting curve analysis. Clinical data, including disease duration, location, and
activity based on the Truelove-Witts index, were analyzed about genetic variants.

Results: No significant differences were found in the genotype or allele frequencies of
APE1 and hOGG1 between UC, CRC, and control groups. However, the hOGG1 Ser326Cys
polymorphismwas significantly more frequent in UC patients with severe disease activity
(p = 0.034), suggesting a possible role in disease progression.

Conclusion: The hOGG1 Ser326Cys polymorphismmay be associated with increased dis-
ease severity in UC and could serve as a potential prognostic biomarker. Further studies
are needed to validate this finding in larger cohorts.
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INTRODUCTION

Ulcerative colitis (UC) is a chronic inflammatory disorder

characterized by recurring inflammation of the colonic mu-

cosa, often extending from the rectum to the cecum [1]. One

of the key pathogenic mechanisms in UC is oxidative stress,

which arises from an imbalance between prooxidant and an-

tioxidant systems. This imbalance promotes the excessive pro-

duction of reactive oxygen species (ROS) that interact with

cellular components, leading to damage to DNA, proteins,

and lipids [2,3].

In addition to oxidative stress and impaired DNA repair, ul-

cerative colitis is increasingly recognized as an autoimmune

disorder driven by complex immune dysregulation. Imbal-

ances in innate and adaptive immunity, particularly alter-

ations in T helper subsets, regulatory T-cell dysfunction, and

plasmablast-skewed humoral responses, play central roles in

sustaining chronic mucosal inflammation [4,5]. Further-

more, environmental and dietary factors are now considered

important modulators of oxidative stress and disease course,

with evidence linking processed food intake, microbiota com-

position, and eating behaviors to UC pathogenesis [6-8]. In-

tegrating genetic, immunological, and environmental per-

spectives therefore provides a more comprehensive frame-

work for understanding UC pathophysiology.

DNA damage caused by ROS includes single-base modifi-

cations, strand breaks, and intra/inter-strand cross-links [3].
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Under physiological conditions, such damage is counteracted

by complex DNA repair systems, among which base exci-

sion repair (BER) plays a central role in repairing oxida-

tive lesions [9–11]. Key enzymes in this pathway include

apurinic/apyrimidinic endonuclease 1 (APE1) and human 8-

oxoguanineDNAglycosylase (hOGG1),which recognize and

excise oxidized bases to maintain genomic stability [12,13].

Genetic polymorphisms in BER enzymes may impair their

activity and contribute to reduced DNA repair capacity. In

particular, the APE1 Asp148Glu and hOGG1 Ser326Cys

polymorphisms have been associated with altered enzymatic

function [13,14]. These polymorphisms can potentially ex-

acerbate oxidative stress by reducing DNA repair efficiency,

thereby contributing to persistent inflammation and increas-

ing susceptibility to neoplastic transformation [15,16].

Although much of the literature has focused on the role of

these variants in colorectal cancer (CRC), their impact on the

severity and clinical course of UC remains less clear. Given

the shared pathophysiological mechanisms of oxidative stress

and inflammation in UC and CRC, investigating these poly-

morphisms in UCmay offer insights into disease progression

and outcomes.

This study aims to investigate the prevalence of APE1

(Asp148Glu) and hOGG1 (Ser326Cys) polymorphisms in

UCpatients and to assess their associations with clinical char-

acteristics, including disease duration, location, and activity.

By comparing UC patients with CRC patients and healthy

controls, this study seeks to clarify whether these DNA repair

variants play a role in the clinical phenotype of UC and may

serve as potential biomarkers for disease severity or prognosis.

MATERIALS ANDMETHODS

Study design and participants

This cross-sectional study included three groups: 99 patients

diagnosedwithUC, 50 patients with histopathologically con-

firmed CRC, and 50 age- and gender-matched healthy con-

trols. Ethical approval was obtained from the İnönü Univer-

sity Ethics Committee (Approval Number: 2017/58). Writ-

ten informed consentwas obtained fromall participants in ac-

cordance with the Declaration of Helsinki.

The required sample size was estimated using G*Power soft-

ware for a chi-square test comparing genotype distributions

across three independent groups (UC,CRC, andhealthy con-

trols). Assuming amedium effect size (w = 0.3), a significance

level of α = 0.05, and a power of 0.80, the minimum recom-

mended sample size was 108 participants (approximately 36

per group). Our study included 99 UC patients, 50 CRC pa-

tients, and 50 healthy controls, exceeding the minimum re-

quirement for adequate statistical power.

Clinical evaluation and classification

Demographic data, including age, gender, disease duration,

and disease location, were collected from hospital electronic

medical records. ForUCpatients, disease activitywas assessed

using the Truelove-Witts index at the time of admission [17].

Based on clinical and laboratory parameters, disease activity

was categorized as:

• Mild disease: ≤4 stools/day, erythrocyte sedimentation

rate <30 mm/h, absence of fever and tachycardia, mild

anemia.

• Severe disease: >6 bloody stools/day, fever >37.5°C,

hemoglobin <75% of normal, tachycardia >100 bpm.

• Moderate disease: Findings betweenmild and severe pre-

sentations.

UC patients were further classified by disease extent:

• Proctitis: Limited to the rectum

• Left-sided colitis: Involving colon up to the splenic flex-
ure

• Extensive colitis (pancolitis): Extending beyond the

splenic flexure

CRC patients were grouped based on tumor location: rec-

tum, left colon, or right colon.

Sample collection and DNA extraction

Peripheral blood samples (2 mL) were collected in EDTA

tubes from all participants. Genomic DNA was extracted

using the PureLink Genomic DNA Mini Kit (Invitrogen,

Thermo Fisher Scientific) following the manufacturer’s in-

structions.

Genotyping and polymorphism analysis

GenotypingofAPE1 (Asp148Glu) andhOGG1(Ser326Cys)

polymorphisms was performed using real-time PCR and

melting curve analysis on theLightCycler 2.0 system (Roche).

The assays measured fluorescence during amplification, and

melting curves were used to distinguish between genotypes.

• APE1 (Asp148Glu): A T-to-G substitution at nu-

cleotide 2197 causes anAsp→Glu change at codon 148.

Genotypes (Asp/Asp [AA], Asp/Glu [AG], Glu/Glu

[GG]) were identified using LightSNiP assays (TIB-

MolBiol, Berlin, Germany).

• hOGG1 (Ser326Cys): A C-to-G substitution at nu-

cleotide 1245 results in a Ser→Cys change at codon 326.

Genotypes (Ser/Ser [SS], Ser/Cys [SC], Cys/Cys [CC])

were determined using the same platform.
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Statistical analysis

Statistical analyses were performed using IBM SPSS Statistics

version 22.0 (Armonk, NY: IBM Corp.). The Kolmogorov–

Smirnov test was applied to assess the normality of continu-

ous variables. Since the distribution of age was not normal,

results were summarized as median (minimum–maximum),

and comparisons among the three groups (UC, CRC, and

controls) were conducted using the Kruskal–Wallis test. As

no significant difference was detected, post-hoc pairwise anal-

yses were not performed. Categorical variables were expressed

as counts and percentages, and comparisons were performed

using the Pearson Chi-Square or Fisher’s exact test as appro-

priate. Ap-value<0.05was considered statistically significant.

RESULTS

Demographic and clinical characteristics

A total of 99 UC patients (42.4% female; median age: 46

[min:36 max:58] years), 50 CRC patients (42% female; me-

dian age: 48 [min:41 max:55] years), and 50 healthy controls

(42% female; median age: 44 [min:40 max:56] years) were

included. There were no statistically significant differences

among the three groups in terms of age (p = 0.778) or gender

distribution (p = 0.998).

Table 1. Demographic and clinical characteristics of ulcerative colitis

patients.

UC patients, n 99

Age (years), median (min-max) 46 (36-58)

Female, n(%) 42 (42.4)

Disease duration, month 81.32

Location, n(%)

• Proctitis 21 (21.2)

• Left colon 56 (56.4)

• Extensive 22 (22.2)

Truelove-Witts disease activity index, n(%)

• Mild 71 (71.7)

• Moderate 20 (20.2)

• Severe 8 (8.1)

UC: Ulcerative colitis, SD: Standard deviation.

Figure 1. APE1 genotype distribution among study groups.

Figure 2. hOGG1 genotype distribution among study groups.

Figure 3. hOGG1 genotype distribution according to disease severity in

ulcerative colitis.

The mean disease duration was 81.3 months in UC patients.

UC localization was: proctitis (22%), left-sided colitis (56%),

and pancolitis (22%). According to the Truelove-Witts index,

disease activity was mild in 71.7%, moderate in 20.2%, and se-

vere in 8.1% of UC patients (Table 1).

CRC group characteristics were as follows; of the 50 patients,

42% were female, and the mean age was 48 ± 2 years. The av-

erage disease duration was 62.5 months. Tumor localization

showed that 58% of CRC patients had rectal involvement,

30% had tumors located in the left colon, and 12% had right-

sided colon involvement.

Genotype and allele distribution of APE1 and hOGG1

In theAPE1polymorphismanalysis, the distributionof geno-

types across UC, CRC, and control groups was as follows;

in the UC group, 39.4% had the AA genotype, 39.4% had

AG, and 21.2%hadGG.AmongCRCpatients, 50%hadAA,

34% AG, and 16% GG. In the control group, the frequencies

were 56% (AA), 28% (AG), and 16% (GG). No statistically

significant differences were observed among the three groups

regarding genotype distribution (p = 0.384) or allele frequen-

cies (p = 0.135) (Figure 1).

Regarding the hOGG1 polymorphism; in the UC group,
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Table 2. Genotypic distribution of disease severity and APE1 and hOGG1 in UC.

APE1 P-value hOGG1 P-value

Disease Severity
AA AG GG SS SC CC

n % n % n % n % n % n %

Mild 27 38 29 40 15 21.1

0.940

44 61.9 20 28.3 7 9.8

0.034*Moderate 8 40 7 35 5 25 11 55 9 45 0 0

Severe 4 50 3 37.5 1 12.5 3 37.5 2 25 3 37.5

APE1: The apurinic/apyrimidinic endonuclease 1, A: Aspartic acid, C: Cysteine, G: Glutamic acid hOGG1: The human 8- oksoguaninDNA glycosylase, S: Serin, , *p<0.05.

58.6% had the SS genotype, 31.3% SC, and 10.1% CC.

Among CRC patients, 40% had SS, 52% SC, and 8% CC.

In controls, 56% were SS, 40% SC, and 4% CC. Again, there

were no significant differences among the groups in genotype

distribution (p = 0.110) or allele frequencies (p = 0.219) (Fig-

ure 2).

Association between polymorphisms and disease location

The distribution of APE1 and hOGG1 genotypes according

to disease or tumor location was analyzed in both UC and

CRC groups. Among UC patients, those with proctitis ex-

hibited APE1 genotypes as follows: AA 47.6%, AG 38.1%,

and GG 14.3%; hOGG1 genotypes were SS 52%, SC 28.6%,

and CC 19%. In patients with left-sided colitis, APE1 geno-

types were AA 37.5%, AG 42.9%, and GG 19.6%; hOGG1

genotypes were SS 62.5%, SC 33.9%, and CC 3.6%. In those

with pancolitis, the APE1 distribution was AA 36.4%, AG

31.8%, and GG 31.8%; hOGG1 distribution was SS 54.5%,

SC 27.3%, and CC 18.2%. Statistical analysis showed no

significant association between genotype and disease loca-

tion in UC patients for either APE1 (p = 0.724) or hOGG1

(p = 0.170).

Similarly, in the CRC group, among patients with rectal tu-

mors, APE1 genotypes were distributed as AA 48.3%, AG

37.9%, andGG13.8%; hOGG1 genotypes were SS 34.5%, SC

55.2%, and CC 10.3%. For left colon tumors, APE1 distribu-

tion was AA 46.7%, AG 33.3%, and GG 20%; hOGG1 distri-

butionwas SS 53.5%, SC 40%, andCC6.7%. In patients with

right colon tumors, APE1 genotypes were AA 66.7%, AG

16.7%, andGG16.7%; hOGG1 genotypes were SS 33.3%, SC

66.7%, and CC 0%. No significant differences were observed

in the distribution of genotypes by tumor location in CRC

patients for either APE1 (p = 0.905) or hOGG1 (p = 0.690).

Association between gene polymorphisms and disease activity
in UC

No significant association was found between APE1 geno-

types and disease activity in UC patients (p = 0.940). In con-

trast, hOGG1 genotypes were significantly associated with

disease activity (p = 0.034). The Cys/Cys genotype was more

frequently observed in patients with severe UC, suggesting

a potential role in disease severity (Table 2) (Figure 3). Al-

though the overall associationbetweenhOGG1genotype and

UC disease severity was statistically significant, post-hoc pair-

wise Fisher’s exact tests with Bonferroni adjustment did not

reveal significant differences between specific severity cate-

gories. The strongest trend was observed between the moder-

ate and severe groups (p=0.051, adjusted), where theCys/Cys

genotype was more frequent in severe UC.

Allele frequencies by disease severity

Although the frequency of the C allele of hOGG1 appeared

higher in patientswith severe disease (50%) compared to those

withmild (23.9%) or moderate (22.5%) disease, this trend did

not reach statistical significance (p = 0.680).

DISCUSSION

In this case-control study, we evaluated the association

between two critical base excision repair (BER) gene

polymorphisms—APE1 (Asp148Glu) and hOGG1

(Ser326Cys)—and clinical characteristics of ulcerative

colitis (UC), particularly disease activity. Although no signif-

icant differences were observed in the overall distribution of

these polymorphisms between UC, colorectal cancer (CRC),

and healthy control groups, our results revealed a statisti-

cally significant association between the hOGG1 Cys/Cys

genotype and severe UC activity. These findings highlight

the possible role of impaired DNA repair mechanisms in

modulating disease severity in UC.

The hOGG1 enzyme plays a pivotal role in excising 8-

oxoguanine, one of the most mutagenic oxidative DNA

lesions generated by reactive oxygen species (ROS) dur-

ing chronic inflammation. The Ser326Cys polymorphism,

which causes a serine-to-cysteine substitution at codon 326,

has been shown to reduce hOGG1 enzymatic efficiency, im-

pairing the repair of oxidative DNA damage [11,13]. This

reduction in DNA repair capacity can lead to the accumula-

tion of oxidative lesions in epithelial cells, which in turn sus-

tains inflammation, disruptsmucosal integrity, andmay drive

more severe clinical manifestations in UC. Our finding that

the Cys/Cys genotype is significantly more frequent among

patientswith severeUCactivity supports this proposedmech-

anism.

This result aligns with prior research showing increased ex-

pression of OGG1 in inflamed and dysplastic colonicmucosa

of UC patients and in tissues undergoing malignant transfor-

mation [18,19]. The accumulation of unrepaired oxidative
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DNAdamage in individuals with the Cys/Cys genotype may

contribute to enhanced activation of DNA damage response

pathways such as p53, NF-κB, and STAT3, thereby amplify-

ing the inflammatory process and mucosal injury. Moreover,

oxidative stress in UC has been implicated in epithelial apop-

tosis, barrier dysfunction, and dysbiosis—all of which are

hallmarks of severe disease. These mechanistic links between

impaired DNA repair and inflammation offer a plausible bio-

logical explanation for our observed genotype-phenotype as-

sociation.

In contrast, the APE1 (Asp148Glu) polymorphism did not

demonstrate a significant associationwithUCseverity orwith

the presence of disease in our cohort. While APE1 is a cru-

cial enzyme in the BER pathway responsible for cleaving the

DNA backbone at abasic sites, the functional consequences

of the Asp148Glu variant are more nuanced and may be

tissue- or context-specific. Some studies have reported in-

creased risk of UC with this variant, particularly in cohorts

with high inflammatory activity [20]. However, our cohort

included a relatively low proportion of patients with severe

disease, whichmay have limited the statistical power to detect

subtle associations.

Additionally, APE1 has dual roles—not only in DNA repair

but also in redox regulation of transcription factors involved

in inflammation. These regulatory functions may be differ-

entially expressed in colonic tissue compared to peripheral

blood, which we used for genotyping. Studies using colonic

biopsies have demonstrated increased APE1 expression in in-

flamed mucosa, suggesting that tissue-level post-translational

modifications or epigenetic changes may influence the func-

tional impact of this polymorphism [21]. Therefore, the lack

of association in our studymay reflect the importance of local

tissue environment and dynamic gene expression over static

germline variants.

Although our study design included a CRC group due to

the shared pathogenic features with UC, particularly oxida-

tive stress and chronic inflammation, neither polymorphism

was significantly enriched in CRC patients compared to con-

trols. This may be due to the relatively small sample size or

to the multifactorial nature of CRC, where cumulative so-

matic mutations, microsatellite instability, and environmen-

tal exposures play a dominant role beyond single-gene poly-

morphisms. Nevertheless, the overlap between pathways im-

plicated in UC and CRC—especially those involving ROS

andDNArepair—warrants further longitudinal studies to ex-

plore whether hOGG1 variants in UC patients could predict

neoplastic transformation risk over time.

The identification of the hOGG1 Ser326Cys variant as a po-

tential marker of severe UC activity has clinical implications.

First, it supports the hypothesis that genetic susceptibility re-

lated to oxidative DNA damage modulates disease progres-

sion. Second, it highlights the need for genotype-guided risk

stratification in UCmanagement. Patients with the Cys/Cys

genotypemaybenefit fromcloser endoscopic surveillance and

more aggressive anti-inflammatory or antioxidant therapies.

Third, this variant may represent a candidate biomarker for

identifying individuals at increased risk of complications such

as treatment resistance or CRC development.

Identification of UC patients carrying the hOGG1

Ser326Cys variant, particularly the Cys/Cys genotype,

may provide valuable information for individualized disease

management. Since these patients appear to bemore prone to

severe disease activity, clinicians could consider closer clinical

and endoscopic monitoring, earlier escalation of medical

therapy, and stricter surveillance for complications such

as treatment resistance or colorectal neoplasia. Integrating

genetic risk markers like hOGG1 into follow-up strategies

may therefore improve prognostic stratification and guide

more personalized approaches to long-term UC care.

Limitations

Our study has several limitations. The relatively small num-

ber of patients with severe UC limits the generalizability of

our findings. The cross-sectional design precludes causal in-

ference, and functional assays of hOGG1 or APE1 activity

were not performed. Furthermore, environmental factors

such as smoking, diet, or microbiome composition—which

can modulate oxidative stress—were not controlled for. Fu-

ture studies should include mucosal tissue analysis, longitu-

dinal follow-up, and integration of transcriptomic or epige-

netic data to clarify the functional consequences of these poly-

morphisms. In addition, environmental and dietary factors,

which are known to influence oxidative stress and inflamma-

tory responses, were not assessed in our study. As such, we

cannot exclude thepossibility that these unmeasured variables

may have contributed to the observed genotype–phenotype

correlations.

CONCLUSION

In summary, our study suggests that the hOGG1 Ser326Cys

polymorphism is associated with increased disease severity in

ulcerative colitis, potentially due to impairedDNA repair and

enhanced oxidative stress. While the APE1 Asp148Glu vari-

ant did not show a similar association, its context-dependent

role warrants further investigation. These findings under-

score the relevance of BER gene variants in UC pathogenesis

and may inform future biomarker development for prognos-

tic and therapeutic purposes.
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