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Down syndrome is one of the most frequent genetic

alterations, affecting approximately 5.8 million people

around the world. It is mainly characterized by the

appearance of an extra chromosome in pair 21, although

in 5-6% of cases it is due to the translocation of

fragments between chromosomes 14 and 21. Down

syndrome is associated with intellectual disability and a

characteristic phenotype. Among its oral manifestations,

a high prevalence of periodontal disease has been

observed, developing very early and with a more

aggressive character compared to the general population.

It has been suggested that its multifactorial etiology

includes the participation of bacterial flora, the host’s

response and certain genetic factors.

INTRODUCTION

The aim of this study was to detect the genetic variations

associated with the presence of periodontal disease in

individuals with Down syndrome and to identify

susceptibility genes and biomarkers that can help predict

its risk of onset and severity.

OBJECTIVE

We collected saliva samples from 86 White patients with Down

syndrome from the attendees of educational and occupational

therapy centers in the Galician region (Spain) from 2017 to 2018.

The participant selection process was performed by applying the

criteria of the “2017 World Workshop on the Classification of

Periodontal and Peri-Implant Diseases and Conditions”. The study

group was distributed into patients with periodontal disease (n=50)

and patients with a healthy periodontium (n=36).

MATERIAL AND METHODS

In the individual analysis, the following 5 markers showed a higher probability: C12orf74, LOC101930064, KBTBD12,

PIWIL1 and C16orf82.

The analysis at the gene level once again highlighted PIWIL1 along with MIR9-2, LHCGR, TPR and BCR. At the

signaling pathway level, there were 3 metabolic pathways of interest: PI3K-Akt, long-term depression and FoxO, all

of which had nominal significance (p=1.3 x 10–02, p=5.1 x 10–03, p=1.2 x 10–02, respectively).

RESULTS

CONCLUSION

The results of this study suggest that the pathogenesis of

periodontitis in Down syndrome and in the general

population share metabolic pathways, such as PI3K-Akt,

which regulates cell proliferation and plays an essential

role in the host’s inflammatory response.
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To perform a genome-wide association study (GWAS), all samples were genotyped with the “Axiom Spanish

Biobank” array, which contains 757,836 markers. The genetic data were subjected to quality control. Subsequently,

we performed an association analysis at the individual marker level using logistic regression, as well as an analysis at

the gene level applying the sequence kernel association test (SKAT). Lastly, the genes that showed the best results

(p<1.55 x 10–04) were included in a pathway analysis using the free DAVID software.

The study was approved by the Research Ethics Committee of Santiago-Lugo, Spain (Registration code: 2018/510).


