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INTRODUCTION

The DNA double-strand break repair protein gene (RAD50), which encodes the protein of the same name, is primarily involved in repairing

DNA double-strand breaks and contributes to maintaining genome stability via the MRN complex. Studies suggest that it also plays a role in

other cellular processes, such as response to oxidative stress, which occurs when there is an imbalance between the production of reactive

oxygen species (ROS) and the cell’s ability to detoxify or repair the damage (Syed et al., 2018). This can lead to oxidative damage to DNA,

proteins and lipids, resulting in cellular dysfunctions and the development of disease. Although RAD50 single nucleotide polymorphisms

(SNPs) are usually associated with increased susceptibility to some diseases, the T-allele of SNP rs2706372, located in the extended

RAD50/IL13 region on chromosome 5q31.1, has also been related to human longevity (Flachsbart et al., 2016).

AIM

To investigate the possible association between SNP rs2706372 and

cardiovascular diseases (CVDs) and cardiovascular (CV) risk factors

linked to oxidative stress in long-lived individuals.

SUBJECTS AND METHODS

The SNP rs2706372 of the RAD50 gene was genotyped in a

Croatian older adults sample (85+ years, N = 314; CSF project IP-

01-2018-2497). The association between their CVD status and SNP

rs2706372 genotypes was tested using original and categorised

variables (health-related answers, anthropometry, blood pressure

measurements, blood glucose and lipid levels).

RESULTS

CONCLUSION

The most common SNP rs2706372 genotype CC in the older adults

appears to be associated with several CVDs, but the longevity-

related TT genotype is also more likely to be associated with some

CVDs risk factors related to oxidative stress. The results suggest a

complex and diverse impact of the SNP rs2706372 genotypes

across the lifespan.
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Figure 1 Distribution of Waist-to-height Ratio (4th quartile vs. 1st–3rd Quartile) across rs2706372

RAD50 Genotypes (Chi-square p-value = 0.010).

Table 1: ANOVA and Post Hoc Test Significant Relations of Anthropometric and Serum Biochemical Parameters

Across rs2706372 RAD50 Genotypes.

Note:

VLDL – very low density lipoprotein; WHtR – waist to height ratio; ANOVA – analysis of variance; C – cytosine;

M – mean; T – thymine.

Variables
ANOVA

p-value

CC

M

TC

M

TT

M

Contrasting 

Genotypes

Post Hoc

p-value

triglycerides 0.023 1.626 1.532 2.065
TT:CC

TT:TC

0.021

0.006

VLDL 0.020 0.739 0.691 0.938
TT:CC

TT:TC

0.022

0.005

subscapular skinfold 0.035 180.540 169.540 214.260
TT:CC

TT:TC

0.049

0.011

waist circumference 0.038 939.790 929.290 995.130
TT:CC

TT:TC

0.028

0.011

WHtR 0.011 0.599 0.600 0.646
TT:CC

TT:TC

0.003

0.005
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ANOVA and post hoc test show that individuals with the SNP

rs2706372 TT genotype have significantly higher mean values for

VLDL and triglycerides than individuals with other genotypes.

They also have higher mean values for obesity-related traits: Waist-

to-height ratio, subscapular skinfold and waist circumference (Table

1). Accordingly, in the upper quartile of the waist-to-height ratio

(p = 0.010) (Figure 1) and above, the sex-specific median values

(p = 0.037) of the waist-to-hip ratio are also more common in

individuals with genotype TT. When the less common homozygotes

and heterozygotes are combined, individuals with the CC genotype

are more prone to hypertension (p = 0.037) and familial

hypertension (p = 0.014). They are also more likely to take

acetylsalicylic acid regularly for thromboprophylaxis (p = 0.043),

tend to have a higher risk of stroke (p = 0.057) and exhibit above

median blood glucose levels (p = 0.087). Individuals with the

genotype CC have higher mean height values (157.4 vs. 54.9 cm;

p = 0.019), and the chi-square test showed the same association for

sex-specific values of height above the median (p = 0.004) and

fourth quartile (p = 0.001).


