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Polymorphisms in DSSP (rs36094464) and RUNX2 (rs566712)
Genes Contribute to the Susceptibility of Dental Caries in Childhood
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SUMMARY: Dental caries corresponds to an ecological and non-contagious, dynamic and chronic disease of multifactorial
origin; currently there is evidence of how genetic factors could be included as predisposing agents to suffer it, hogxedendaiss
diverse and incipient. a cross-sectional study was p erformed to investigate the possible associations of DSPP (rs36094264), RUN
(rs566712) and KLK4 (rs198968) polymorphisms in early childhood caries. Saliva samples of children (2-11years old) wede collect
and genotyped for DSPP (rs36094464), RUNX2 (rs566712) and KLK4 (rs198968) polymorphisms. Through the ceft index their caries
history was determined and the gene variants were students through molecular biology techniques. polymorphisms of the DSSP
(rs36094464) and RUNX2 (rs566712) are associated and contribute to the susceptibility of dental caries disease in ezdlyashildho
they are related to their history of caries. KLK4 (rs198968) polymorphisms are not associated. In conclusions, the stualiphipoly
on DSSP and RUNX2 genes are associated with changes in the tooth microarchitecture, favoring the appearance of midrolesions tha
would contribute to dental caries disease susceptibility in early childhood. Also, no association was found for the gtudieghjsoh
of the KLK4 gene with dental caries disease susceptibility.
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INTRODUCTION

Dental caries corresponds to an ecological, not The severity of the dental caries problem can be
contagious, dynamic and chronic disease with @stimated through the ceftindex (Peter, 2006), which measures
multifactorial origin, that occurs as a product of an alteratiathe present and past experience of caries, where "¢" indicates
of the bacterial plaque adhered to the teeth (biofilm), eitheecayed teeth (evidence of dental caries, cavitation, including
by changes in diet, lifestyle habits, oral hygiene, saliva difled teeth with recurrent caries), "e" extracted teeth and
even changes in the immune system. Dental caries is onele€ayed teeth indicated for extraction due to caries, and "f"
the most prevalent chronic diseases in children, being fifitted (restored teeth without recurrent caries).
times more frequent than asthma and fourteen times more
frequent than chronic bronchitis. Therefore, it is one of the The pathophysiological process of dental caries is
most important diseases of dentistry and a high importagtiaracterized by loss of density in the hard tissues of the
challenge in child public health. The World Healthooth (enamel, dentin and root cement) as a consequence of
Organization has estimated that between 60 and 90 % of themineralization caused by alterations of the dynamic ba-
children globally have carious lesions with evident cavitatiolance of the tooth, its environment and microbiome (Philip
(World Health Organization, 2019). The prevalence of earlyt al, 2018). The oral microbiome is diverse and dynamic;
childhood caries differs according to the studied group di®wever, it has been reported that Streptococcusmutans
to its multifactorial nature, reaching up to 85 % (Anil &exhibits the highest association to dental caries (Colombo
Anad, 2017). et al, 2017). It has been proposed that caries does not need
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to be "cured" by eliminating the bacteria with a subsequent Recent studies continue to demonstrate that genetic
rehabilitation of the cavity, but must be treated by controllingariations in the host are associate with dental caries, these
the etiological factors6 (fermentable carbohydrates amnariations that may play a role in dental caries etiology as
bacterial biofilm). An imbalance in the biofilm can be causedsk or protective factors (Schaffetal, 2011; Wangt al,
by factors such as decreased salivary flow, diet and lifesty2012; Shimiziet al, 2012, 2013; Vieirat al, 2014). These
changes, poor oral hygiene or a depressed immune systessociation studies include polymorphisms in genes that have
overall turning it more cariogenic. an essential part in the tooth formation process, the
composition of saliva, taste preferences and the mouth's
Even though the presence of biofilm and fermentabienmune system. However, they reflect an increased
carbohydrates are the leading risk factors for the developmenimplexity of these associations by diverse genetic
of dental caries, currently there is evidence supporting thaltenotypes associated with the study population (&pal
host genetic factors@implicated in the etiology of caries al.; Philip et al.; Kamelet al, 2018), which requires
(Opalet al, 2015). A growing number of studies report a seadditional research, not only in the same populations but
of genes recently associated with this health problem, mairdyso to replicate and identify new genes in different ethnic
focusing on three key points: i) genes involved in tooth enamgtoups (Opatt al). Evidence regarding genetic association
development, i) genes involved in the tooth's immune responséh caries disease in early childhood is scarce, and existing
and iii) genes involved in diet diversity and carbohydratstudies hypothesize that some genes are differentially
metabolism (Bretet al, 2003; Opakt al.). expressed in primary enamel and that polymorphisms in
these genes could lead to an increased susceptibility to den-
Amelogenesis, or tooth enamel formation, has twtal caries (Piekoszewska-Zietek al, 2017). Here, we
stages: secretory and maturation. During the secretory stalggpothesized that the modifications of genes involved in
ameloblasts synthesize and secrete a limited amountamhelogenesis would contribute to the development of ca-
structural enamel extracellular matrix proteins: amelogeniries. The aim of the present study was to evaluate if DSPP
ameloblastin, and enamelin. During the maturation phages36094464), RUNX2 (rs566712) and KLK4 (rs198968)
the enamel layer reaches its maximum thickness, with thelymorphisms are associated with caries in childhood.
minerals deposit at this stage depending on the degradation
of the extracellular matrix. This is composed by matrix
structural proteins, which should be absent in the late staggATERIAL AND METHOD
of maturation. Degradation of such proteins is associated
with the synthesis of two proteases: enamelysin (MMP20)
and kallikrein 4 (KLK4), genetic variants of these proteasdsthics Statement.This study was conducted at the
have been associated with amelogenesis imperfeataiversity dental clinic in Temuco, Chile with ethical
(Ozdemiret al, 2005). In addition, other studies affirm thatapproval from the Research Ethics Committee CE 296/2019
polymorphisms of the KLK4 gene can increase enamef Universidad Mayor. All procedures were performed
porosity and promote a reduction of the mineral that providesnformed to the Declaration of Helsinki. Participants
the biofilm adhesion (Let al, 2008; Opakt al). Dentine provided assent as well as adequate understanding and
sialophosphoprotein (DSPP) is another important proteinwritten consent from the parents.Written informed consent
the process of enamel formation and gives rise to noand assent were obtained from parents or responsible
collagenous proteins dentine sialoprotein and dentirgaardians, and subjects, respectively.
phosphoprotein (50 % non-collagen component), essential
components of dentin extracellular matrix and th&tudy population and groups.In this cross-sectional study,
mineralization process. Mutations in the DSPP gene a@hilean pediatric patients (n=125) with ages from 2 to 11
associated with dentinogenesis imperfecta (DI) and dentigears who regularly attended comprehensive dental care were
dysplasia (Maciejewska & Chomik, 2012). The runt-relateshcluded. The inclusion criteria were: i) to have a clinical
transcription factor-2 (RUNX2) regulates osteoblastecord with their general, medical and dental background,
differentiation, the cells responsible for secreting theegistered through the SMILE software, and ii) to present a
compounds of the new bone matrix and for regulating ifgimary temporary or mixed dentition. An oral examination
mineralization (Perinpanayagaen al, 2006). In order to was carried out to evaluate the child's history of caries by
achieve good mineralization, an adequate quantity awdlculating the ceft (carious, extracted, filled, teeth) index.
differentiation of odontoblasts are required. In addition, aRor the comparative analysis of variables, individuals were
extracellular matrix (aligned collagen, sialoproteins andlassified into two groups: ECG&8 years old, early
phosphoproteins) in optimal conditions is needed to carchildhood caries) and CC (> 8 years of age, caries in
out processes of inorganic material apposition. childhood). These groups were formed according to the

803



SANHUEZA, J.; BUSTOS, L.; RODRIGUEZ, N.; BORIE-ECHEVERRIA, E. & SALINAS, P. Polymorphisms in DSSP (rs36094464) and RUNX2 (rs566712) genes contribute to the
susceptibility of dental caries in childhoddt. J. Morphol., 39(3B02-808, 2021.

recommendations of UNICEF and the Committee on thessessment of the study group showed that 8.8 % presented
Rights of the Child, and to previous evidence. There temporary dentition, 16.8 % mixed | stage, 63.2 % mixed Il
potential selection bias in this study, since the patients wetage and 11.2 % presented permanent dentition. The
participated in the study were recruited exclusively from thgistribution of the individuals was 72.80 % (n=91) for ECC
university dental clinic. These patients tend to have differegtoup and 27.20 % (n= 34) for CC group. Mean cleft index
characteristics from the general population, for example, théyr ECC and CC groups was 3.581(.551) and 2.735(
have a higher socio-economic level. 1.442), respectively, with statistically significant differences

being observedE0.0119). Descriptive data for both groups
Samples collection, DNA extraction and polymorphic are shown in Table I. Individual genotype distributions
variants genotyping.During the oral examination processassuming a recessive model are shown in Table Il. No
of each participant, a saliva sample was obtained from thtatistically significant differences were detected when
buccal mucosa for genomic DNA extraction using forensicomparing genotypic frequencies among the three gene
collection pallets (PureLink Pro 96 Genomic DNAvariants, polymorphisms rs36094464 of DSPP gene
Purification Kit, Thermo Fisher Scientifics®). Genotypic(p=0.276), rs566712 of RUNX2 gen@=0.288) and
variants were identified by PCR and PCR-RFLP techniques198968 of KLK4 geng0.111). The same occurred when
with subsequent allele discrimination by agarose gealrecessive model was assumeelX371, 0.617 and 0.069,
electrophoresis. respectively).

Statistical analysis.A descriptive analysis including Fisher's exact test.The Table Il shows the obtained ceft
frequencies, percentages, and meassandard deviation index across the studied genotypes in both groups. In the
(SD) is presented. Fisher's exact test was used for percentagse of rs36094464 polymorphism of DSPP gene, individuals
comparison and for na@s the ANOVA test, Student’s t-testcarrying the mutated T/T genotype presented a higher mean
and multiple Sheffé comparisons were used. The magnitudeft index £=0.033), and the same was observed when
of the associations was estimated by calculating the odds ra®suming a recessive model comparing wild type and
(OR) with a confidence interval (ClI) of 95 %. Statisticaheterozygous genotypes (A/AA/T) with the mutated
significance for all of hypotheses tests was set at p<0.05. Tépenotype (T/Tp=0.022). These differences were confirmed
data analysis was performed using GraphPad Prism 8.0 sbf§- the analysis assuming a recessive model for the ECC
ware for Mac OS X (GraphPad Software, San Diego CA). group £=0.025). Likewise, a higher mean ceft index was
observed for the individuals carrying the mutated T/T
genotype of the rs566712 variant in the RUNX2 ggrre (
RESULTS 0.025). The same was evidenced when assuming a recessive
model through comparison of wild type and heterozygous
genotypes (G/GG/T) with the mutated genotype (T/T;
Normality test showed the data was normallyp=0.012). These differences were also confirmed by the T/
distributed. Therefore, a parametric test was used f@rgenotype analysis for ECg<0.010) and for the recessive
statistical analysis. Among the 125 participants included imodel in this group (p=0.002). Conversely, in the case of
the study, 41.6 % (n= 52) were men and 58.4 % (n= 78198968 polymorphism of KLK4 gene, no statistically
were women, with a mean age of the overall group of 7.34gnificant differences were observed when comparing the
years (SD=t1.81). The ceft index ranged from 0 to 10 different genotypespE0.604) nor when assuming the
more, with a mean of 3.304 (SB=1.557). Dentition stage recessive modepE0.906).

Table |. Description of the study sample (n=125).

Groups (n) Age ceft index Dentition stage
(mean £ SD) (mean + SD) (%, n)
ECC (91) 6.538 (+1.393) 3.516 (+1.552) Pri mary dentition: 12.09 (11)

Mixed I: 23.08 (21)

Mixed Il 60.44 (55)

Permanent: 4.40 (4)
CC(34) 9.500 (+0.663) 2.735 (+1.442) Temporal: 0 (0)

Mixed I: 0 (0)

Mixed I1: 70.59 (24)

Permanent: 29.41 (10)
p-va ue <0.0001* 0.0119** <0.0001*
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Table Il. Frequency (%) and genotype distribution of the studied variants assuming a recessive model in ECC (n=91) andy@ifis=34

ECC (n) CC (n) Total p-vaue
AA 26.37 (24) 41.18 (14) 30.40 (38)
AT 43.96 (40) 38.24 (13) 42.40 (53) 0.276
DSPP rs36094464 TIT 29.67 (27) 20.59 (7) 27.20 (34)
AAAT 70.33 (64) 79.41 (27) 72.80 (91) 0.371
TT 29.67 (27) 20.59 (7) 27.20 (34)
GIG 39.56 (36) 50.0 (17) 42.40 (53)
GIT 41.76 (38) 26.47 (9) 37.6 (47) 0.288
RUNX2 rs566712 TT 18.68 (17) 23.53(8) 20.0 (25)
GG/GT 81.32 (74) 76.47 (26) 80.00 (100) 0617
TT 18.68 (17) 23.53 (8) 20.00 (25)
AA 29.67 (27) 26.47 (9) 28.8 (36)
KLK4 AIG 30.77 (28) 14.71 (5) 26.4 (33) 0.111
GIG 39.56 (36) 58.82 (20) 44.8 (56)
rs198968 AA/AG 60.44 (55) 41.18 (14) 55.20 (69) 0.069
GG 39.56 (36) 58.82 (20) 44.80 (56) ’

Table 1ll. Mean ceft index across genotypes of the studied polymorphisms in ECC (n=91) and CC (n=34) groups.

Genaol hi Genoty pes Alldes
enepolymorphism AIA AT T pvaue  A/A-AIT T p-vaue
3.042° 3.425° 4.074c 4.074
ECC (1654) (1.615) (1.207) 0.051 3.281 (1.628) (1.207) 0.025
DSPP 2.571° 2.546° 2.857c 2857
rs36094464 cc (1555) (1.345) (1.574) 0865 2.704 (1.436) (1.574) 0806
2.868° 3.283° 3.824%* 3.823
Total (1614) (1.561) (1.359) 0.033 3.109 (1.587) (1.358) 0.022
G/G GIT T/T p-value G/G-GIT T/T p-vdue
3.278° 3.289° 4.5294° 4.529
N2 ECC (1579) (1.558) (1.068) 0.010 3.283 (1.557) (1.068) 0.002
2.353° 3.333° 2.875¢ 2.875
rs566712 ccC (1367) (15) (1.458) 0.251 2.692 (1.463) (1.458) 0.759
2.981% 3.298° 4% 4.000
Total (1563) (1.531) (1.414) 0.025 3.130 (1.548) (1.414) 0.012
AlA AlG GIG p-value AIA-AIG GIG p-vaue
2 b (o .
ECC 3.296 3.607 3611 0.6842  3.455(1.501) 3611 0.641
(1613) (1.397) (1.644) (1.644)
KLK4 2667 2.7¢ 2.700
rs198968 cc : 3b (1.225) ) 0.9297  2.786 (1.251) ) 0.868
(1.323) (1.523) (1.593)
3.139° 3.515° 3.286¢ 3286
Total (1552) (1.372) (1.670) 0.6042  3.319 (1.470) (1.670) 0.906

* Similar letters indicate significant statistical differences.

ANOVA test and multiple comparisons by Scheffé’s the ECC group with T/T genotypp=0.03). Similarly, when
method. To estimate the ceft index associated with the varigomparing between groups and adjusting for genotype, mean
bles under study, we used a multiple regression model adjustadt index increased by 0.72 units in the ECC grpef.012),

by age groups and the T/T genotype of the rs3609446f4serving significant differences. Confidence intervals of mar-
polymorphism. Since the sex variable was not associated wgimal estimates proved no significant differences for ceft index,
ceft index it was excluded from the model. Thus, the EC@or between age groups, the studied genotypes or among
group and the presence of the T/T genotype explained the mgamotypes in each of the age groups. The final model is
ceftindex by 9 %=0.004). Moreover, significant differencesexpressed as follows: ceft = 2.602 + 0.648*T/T genotype +
were observed when assuming the recessive model (T/T v@r722*ECC. For the regression model of the rs566712
sus A/A-AIT), adjusting for ECC and CC groups. An increaseglolymorphism of RUNX2 gene, age and ceft index were
in 0.65 units of mean ceft index was observed in children @fcluded while sex variable was excluded of the final
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regression model. It was observed that ECC group and Ti@rmation could influence the susceptibility to this pathology,
genotype explained mean ceft index by 11 #0(001). which starts with demineralization (Paeigal, 2017). Using
Furthermore, significant mean ceft index differences wern in vitro pH cycle model, a previous study showed that
observed among T/T vs G/G-G/T genotypes, assumingganetic variations in enamel formation genes are associated
recessive model and adjusting by age groups, increasing i¢gh changes in enamel microhardness (Shiratal, 2013).
average ceft index by 0.92 units in children carrying the T/This evidence helps to get a better understanding of the results
genotype 1§=0.007). When comparing between age groupsbtained in this work.
adjusting for the mutated genotype, the differences were
statistically significant with mean ceft index increasing by 0.83 In the analyzed group, the mean ceft index for the ECC
units in the ECC group presenting the T/T genofpp6.007). group was higher than for the CC group. This finding differs
Confidence intervals of the marginal estimates indicated thfabm reports that indicate that ceft index increases according
there are no significant differences in ceft index between agethe individual's age. When comparing our evidence with
groups, nor for each of the alleles or between the alleles@hilean children population records, the mean ceft index
each of the age groups. The constant of this model was 2.5Bserved in our study group is lower than that reported by
In the case of polymorphism rs198968 of the KLK4 gene, séAINSAL in studies conducted in 6 to 8-year-old children
variable was also excluded from the final regression mod¢Fuente®t al, 2014; mean ceft index = 4.32). In this context,
as there was no association. The G/G genotype and age grauglkould be clarified that the study population corresponds to
explain 4 % the average ceft indgx0.04). However, no children who receive attention on a regular basis and belong
significant differences were observed in mean ceft indér a medium socioeconomic stratum, which could explain these
between G/G vs A/A-A/G genotypes, assuming a recessidéferences (Shiboslet al, 2003), since in other studies a
model and adjusting by age groups(.74). When comparing higher prevalence of caries in low-income groups was found.
between age groups, and adjusting for G/G genotype, thike latter possibly due to the influence of dietary patterns,
differences were significant with a mean ceft index increasirigw self-care levels, low demand for preventive care, worse
by 0.80 units in the ECC group presenting the G/G genotypeal hygiene habits and difficulties in accessing dental services
(p=0.01). Confidence intervals of the marginal estimate@unes & Perosa, 2017). There was no association between
indicated that there were no significant differences in ceft indearies and sex, results that are in agreement with those
between age groups, nor in each of the alleles or between described by Pangt al, who reported that there is no
alleles in each of the age groups. association between sex and enamel properties or
demineralization.

DISCUSSION For the rs36094464 polymorphism of the DSPP gene,
a higher mean ceft index was observed in individuals carrying
the mutated T/T genotype. The latter was also true when

In recent years, several studies have focused on thgsuming the recessive model comparing the wild type and

analysis of genes involved in the normal development of tleterozygous genotype (A/AA/T) with the mutated T/T

tooth and its relation with dental caries (Abbasogtial, genotype. These differences were confirmed when assuming

2015; Piekoszewska-Zietekal). In this context, it is difficult the recessive model for the ECC group. This polymorphism

to establish that one or several genes are associated with der202A1T) in exon 4 which leads to a single amino acid

tal caries, but it is important to achieve progress in the matirange (p.R68W) was previously reported in a Swedish family
and contribute to the current evidence of this multifactorials a mutation causing DI type Il (Malmgeral, 2004). These
disease. Notably, the role of genetic factors in the genesisanfthors reported initial functional studies suggesting that the
dental caries, in both primary and permanent dentition, hesutated DSPP remained in the odontoblasts endoplasmic
been reported. However, the degree to which genes contribtgiculum. This alteration has been reported (Holagipal,

to the development of dental caries and whether these ge6886) as a polymorphism that occurred in 15 % of the control

differ between primary and permanent conditions is largefyopulation in a study conducted in Finland. Moreover, allelic

unknown (Piekoszewska-Zietek al). frequencies of 6 % and 16 % were reported for this SNP in
Caucasian and African American control populations,
Itis important to realize that enamel is the most highlyespectively.

mineralized tissue in the human body and the amelogenesis

phase is under strict genetic control. Moreover, its size, shape,  Agenotypic frequency of 13.6 % for the T/T genotype

structure and composition are affected by genetic variatioris,European populations has been previously reported (Hart

so studies on the genetic association of dental caries h&vddart, 2007). In the present study, we have reported a

suggested that variations in genes involved in enamgénotypic frequency of 27.2 %. Taken together, these findings
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and the data presented in this study suggest that this variantis  The genetic variability observed in amelogenesis would
a polymorphism and not a mutation associated with tlentribute to the appearance of structural alterations of the
pathogenesis of DI type IlI, since none of the individuals ianamel and could cause higher levels of loss of minerals in
the sample showed signs of the disease. It is important to natedic conditions and / or facilitate bacterial binding and
that DSPP is a gene that encodes a 940 amino acid parentaeglosit of biofilms. Nevertheless, it should be noticed that the
polypeptide which is cleaved into two crucial proteins foevidence on these genetic associations has been controversial,
dentinogenesis, dentine sialoprotein and dentingeing necessary at this point to advance towards functional
phosphoprotein. Consequently, mutations in this gene astudies of these polymorphisms in order to verify their real
associated with dentine disease pathogenesis. contribution to this problem. Evidence from this and other
studies confirm the role of genes involved in enamel formation
For the rs566712 polymorphism of the RUNX2 genegn caries susceptibility in humans.
a greater mean ceft index is observed for the individuals
carrying the mutated T/T genotype, the same when assuming A limitation of our study is that dental caries disease
a recessive model comparing the wild type and heterozygaimnds out for its multifactorial etiology, such as
genotypes (G/GG/T) with the mutated genotype. Thes®cioeconomic, ethnic and cultural factors. Furthermore,
differences were also observed when the T/T genotype analyaithough there is evidence of genetic susceptibility to dental
was carried out for ECC and for the recessive model in thigries, it is logical that there is also protection associated with
group. The expression of this gene is pivotal in thgenes. Both situations were not considered in the study.
differentiation process of osteoblasts, also inhibiting thEurthermore, it is important to note that the results obtained
differentiation of adipocytes, a process that seems to be keyour study may or may not be generalizable to other
for the tooth histo-differentiation (Komori, 2018). Thispopulations. Our results are limited to the specific populations
transcription factor has been identified as responsible for that participated in the study. Therefore, the reproducibility of
occurrence of supernumerary teeth. Moreover, its relationtioe study in other ethnic groups will improve the
craniofacial dysplasia has been acknowledged. Mutatiogeneralizability of the results obtained in this study.
associated with these alterations have been already identified,
being an important object of study in the process of tooth Finally, we believe this study is important for pediatric
formation. It should be noted that there is a lack of evidencentistry because it highlights the role of DSSP (rs36094464)
on the association of polymorphisms of this gene and cariasd RUNX2 (rs566712) towards susceptibility to dental ca-
history in children, with this work being the first to associateéies during early childhood, genetic evaluation is useful for
the presence of a variant in this gene with a history of caridse prediction and prevention of dental caries in early
in early childhood. childhood. In addition, because it provides evidence that
indicates that genetic factors are implicated in the etiology of
The KLK4 gene is expressed later during the transitiocaries. In conclusions the studied polymorphisms on DSSP
through the maturation stages as the enamel hardens. The naaid RUNX2 genes are associated with dental caries disease
functions of matrix metallopeptidase 20 (MMP-20) and KLK4usceptibility in early childhood. This susceptibility could have
in tooth enamel formation are to facilitate an organizethorphological consequences on tooth microarchitecture,
replacement of the organic matrix by the mineral, generatirfigvoring the appearance of microlesions. Also, no association
an enamel layer. No differences were observed among thas found for the studied polymorphism of the KLK4 gene
genotypes or whe assuming the recessive model whemvith dental caries disease susceptibility in early childhood.
assessing the presence of the rs198968 polymorphism of KLR4king into account that more research is necessary to assess
gene. Previously, the A/G and G/G genotypes of thithe functional role of these polymorphisms and the changes
polymorphism were reported as protective in ECC. Neverthelegsgduced by them on tooth microarchitecture, the results of this
taking into account that dental caries is the result of a chronicork are a contribution to the search for relevant biological
imbalance between multiple risk anafective factors and that markers of dental caries in early childhood.
recent studies continue to demtrate that genetic variation
in the host is associated with this disease, these variations MeyKNOWLEDGMENTS .
be playing a role in the etiology of ECC as risk or protective
factors (Abbasoglet al). In the present study, we have shown The authors would like to thank the dentists at the Den-
that the carriers of GG genotype had a higher mean ceft indek Clinic of the Universidad Mayor and the patients and their
compared to individuals who did not carry it; however, thesamilies who generously agreed to participate in this research.
differences did not reach significance. This trend is coincidefhis research was co-financed by Thesis Support Program of
with results reported previously (Kameglal) who associated School of Dentistry, Universidad Mayor and DI-PUCV 039.472/
the presence of the G/G genotype to the dental qarsotype. 2020 Pontificia Universidad Catolica de Valparaiso, Chile.
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