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Fragile X syndrome (FXS) is an inherited genetic
disease that causes characterized by intellectual
deficit and alterations behavioral such as autism,
hyperactivity and anxiety. Additionally, difficult oral
hygiene may occur , compromising biofilm virulence
(Saldarriaga et al., 2014). FXS is related to a
mutation on the X chromosome, in the Fragile
Mental Retardation 1 (FMR-1) gene. (Hagerman,
2003) (Amaral et al., 2012). The prevalent oral
characteristics are mandibular prognathism, atresic
and deep palate, enamel hypoplasia, malocclusion,
presence of biofilm, caries, calculus and gingivitis
(Amaral et al., 2017). Constitute a group with a
higher risk of developing oral diseases, due to the
oral hygiene habits that are not established and
hampered, leading to a greater presence of bacterial
biofilm (Miamoto et al., 2010). The biofilm
formation process involves several enzymatic,
binding components and bacterial by-products. There
is evidence that several virulence genes are regulated
by two-component transcription regulatory systems,
including vicR and covR (Bradshaw and Lynch,
2013) which may orchestrate the main genes
involved in the biofilm formation and cariogenicity
of S. mutans (Stipp et al., 2013).

Introduction Objectives

The study was approved by the Ethics and Research Committee (protocol n. 643,617) under informed consent
of the the parents or guardians of the patients. A non-random (convenience) sample was used, comprising
patients with FXS from a regional center for dental care for patients with special needs at Presidente Prudente
(São Paulo, Brazil). Twenty-three patients were evaluated, including 5 females and 18 males, with a range age
from 15 to 30 years old. The clinical parameters of dental carie experience on FXS patients were performed
using the International Caries Detection and Assessment System (ICDAS), periodontal condition (PCI) and
invasive dental treatment need indexes. S. mutans strains were collected from saliva of FXS patients after
culture at Mitis Salivarius Bacitracin (MSB) medium containing bacitracin (Sigma) (0.2 IU/mL MSB). RNA
total purification was performed using RNeasy Mini Kit and then, converted to cDNA. The analysis of vicR and
covR gene expression were performed by qPCR and the analyzes were normalized by expression of 16S
reference gene. As comparison, an inoculum of S. mutans UA159 strain was used. A Student t test was applied
for comparison between groups, adopting a significant level of 5%.

Material & Methods

High levels of caries (87%) in FXS patients were observed. Periodontal clinical parameters demonstrated a
large prevalence of localized gingival bleeding and absence of a bag depth. The levels of vicR and covR
transcripts from S. mutans of FXS patients were higher when compared to the standard strain (p<0.05).

Results

Conclusion

The patients with FXS have more unfavorable
clinical conditions, greatest biofilm accumulation
and S. mutans virulence, which, combined with
behavioral characteristics, increasing the susceptible
to dental caries disease.
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Study Group
14 a 21 yo

n=15
22 a 30 yo

n= 8

ICDAS

Scores 0 2 (13,0%) 0 (0%)
Scores 1 1 (07,0%) 1(12,5%)
Scores 2 2(13,0%) 1(12,5%)
Scores 3 5(34,0%) 1(12,5%)

Scores 4 2(13,0%) 1(12,5%)
Scores 5 2(13,0%) 2(25,0%)

Scores 6 1(07,0%) 2(25,0%)

INI

Sem necessidade 4 (26,0%) 0 (0,0%)

Scores 1 8 (54,0%) 6 (75,0%)
Scores 2 2 (13,0%) 2 (25,0%)
Scores 3 1 (07,0%) 2 (25,0%)

Scores 4 0 (0,0%) 2 (25,0%)

Table 1. ICDAS and
INI scores.

Figure 1. Average gene expression of vicR and covR levels in patients
with FXS. Symbol * indicates statistical difference when compared to the
reference strain. Standard deviation bar. Significance level of 5%.

This study aimed to evaluate the prevalence of carious lesion and the expression of virulence factors related
to biofilm formation of Streptococcus mutans isolated from patients with FXS.
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