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Abstract

In humans, dental caries is still the most common non-contagious infectious disease. The development of realistic ways to
investigate genetic susceptibility to complex human disease aligns with the interest in understanding the factors underlying
individual susceptibility to caries. As a result, the goal of this report is to compile information on the function of genetics and
its impact on the dental systems, which results in the dissolution of dental hard tissues and the production of dental caries.
Furthermore, details about gene expression and susceptibility are provided, allowing advanced genetic therapies to be used to

treat and control dental caries.

Conclusion: Dental caries is the outcome of a complex interaction between a character's genetic structure and overlaying
environmental circumstances, which is a combination of nature and nurture, similar to many other clinical and dental
disorders. Engineering, molecular genetics, management, education, and research advancements have resulted in a surge of

new approaches to caries treatment and prevention for patients.

INTRODUCTION
The history of genetics is one of breathtaking

discovery, from which patients and families have
profited much, but progress in converting
discoveries into disease treatment and prevention
will be assessed in the future. The incidence of
genetic illnesses, combined with their capacity
severity and continual nature, imposes extremely
good human, social and economic burdens on
society.? Dental caries, a multi-factorial disorder
starts with microbiological changes in the
complicated biofilm and is stricken by the flow of
saliva and its content, fluoride exposure, sugars in
food consumption and by employing preventative
measures (cleansing tooth).>® The disorder could be
seen in the portion crown and root of deciduous and
succedaneous teeth, as well as on smooth and pitted
surfaces.’

Although there may be clear proof about dental
caries that it’s a microbial infectious ailment, with
plenty of other environmental factors playing a role,
there is also compelling evidence that this disease's
genesis has a genetic component.’®** It is difficult
to isolate genetic contribution as there could be
main symptoms directly related to the illness, as
well as subsequent consequences resulting from an
underlying genetically connected condition.*?Dental
caries, like many other dental and medical diseases,
is the result of a complicated interaction between an
individual's  genetic  form and  overlying
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pediatric dentist encompass the potential to take and
update family records, understand signs and
symptoms of genetic sickness and include these
facts within the differential prognosis, and prescribe
and interpret the consequences of genetic checks.!’
So the intention of this paper is to bring together the
information on the role of genetics and its impact on
the dental systems causing dissolution of the dental
tough tissues and formation of dental caries. Also
providing facts regarding the gene expression and
susceptibility, accordingly rendering the remedy and
control of the dental caries with advanced genetic
interventions.

ENAMEL FORMATION GENES

ASSOCIATED WITH CARIES

One of the fundamental mechanism that would give
an explanation is the developing enamel which is
more prone to demineralization is a hereditary
contributor to dental caries.!” Slayton RL et al in
2005 and Patir et al in 2008 investigated that
Tuftelin(TUFT1) as a genetic issue contributes
susceptibility to dental caries, both by itself and/or in
aggregate with environmental elements.'”*®Enamelin
(ENAM) which is involved in tooth mineralization
and structural organization of the enamel and
ameloblastin (AMBN) which is entailed in enamel
matrix formation are analogous to dental caries.’®
Tannure et al. (2012) identified MMP20(matrix
metalloproteinase 20), which destroys amelogenin, as
a factor in increased caries risk.?
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These researches indicate that the genes which are
involved in enamel formation, with their alteration,
there are possibilities of demineralization of tooth
which can further lead to dental caries.

INTERACTION OF S. MUTANS AND HUMAN
GENES

Of all the oral streptococci, cariogenicity
of streptococcus mutans is the most and is proven to
be a major cause of caries globally. Meng et al.
identified three genes, galactokinase2(GALK?2),
interlukin32(1L32) and CELF4 (elav like family
member4), by streptococcus mutans interplay, those
were possibly linked with a greater risk of caries in
the deciduous dentition with plausible biological
components GWAS (genome wide association
study) published in 2019.2

GENETIC STUDIES

The genome-wide and the candidate gene studies
have both been used to investigate the genetics of
complicated characteristics such as dental decay.
Candidate gene study - The majority of caries genetic
research to date have attempted to solve the dilemma
of identifying a genetic component that causes caries
by examining genetic difference in individual genes.
Based on factors that influence this disease, these
genes can be classified into distinct categories. Genes
which forms enamel, salivary-related genes, genes
responding immune, genes related to taste and other
potential gene categories have all been examined to
date.?

GWAS (Genome-wide association studies)- Bigger
panels of SNPs (single nucleotide polymorphisms)
are commonly used in genome-wide association
studies, with around 600,000 SNPs. A p value of 107
for a 600,000 SNP panel is an usual criterion for
genome-wide  statistical significance in such
investigations, and p value between 10° and 107 is
considered evocative.

GENETIC SCREENING

Screening is conventionally described as the
assessment of asymptomatic humans in a defined
populace to discover an unsuspected disease or
hazard to enhance health outcome.? The introduction
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of latest technology has dramatically modified the
present day exercise of screening and monitoring for
genetic abnormalities in the foetus during pregnancy.
Non-invasive cell-free foetal DNA-based screening
and extended carrier screening panel for aneuploidy
and single-gene diseases, and greater these days for
sub-chromosomal deformities, are added into care of
prenatal.?® We can apply these principles/procedures
for the screening of genetic abnormalities in the
structure of dentine and/or enamel also the above
mentioned procedures can help in screening of
unfavorable genes causing dental caries or dental
hard tissue destruction.

GENETIC COUNSELLING

With the advancement of laboratory and clinical
genetics expertise, interest in clinical genetics and
genetically derived diseases has exploded in recent
years.?’%0 In the broad and varied field of genomic
treatment, genetic counselling plays a unique role.®
The aims of counselling includes - To teach the
family with whole and correct records about genetic
problems, clarifying the family’s options available
treatment and prognosis and explaining options to
reduce the hazard of genetic problems.?’

ROLE OF GENETICS IN CARIES
PREVENTION

In order to comprehend the role of the dentition in
the oral cavity, a number of genetically preventative
approaches against dental caries have been
introduced. The replication of enamel matrix genes,
their chromosomal localisation, and their relation to
human diseases of abnormal tooth evolution have all
been accomplished by a number of researchers.32-%
In 1981, Lehnar et al. looked at the distribution of
HLA DR antigens and discovered that the DMFS
index and HLA DRw6 had a strong connection and
low dosage reactivity to antigens of S.mutans.*°

In a rat experiment, Peter J et al in 2014 discovered a
sort of microorganism naming Lactobacillus zeas,
may be modified genetically for producing
antibodies to make a connection with the surface of
streptococcus mutans and  assassinate  their
function.** Hillman in 2002 created a strain with
deficient lactate dehydrogenase of s.mutans [BCS3-
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L1] using recombinant DNA technology. The BCS3-
L1 replacing therapy for caries prevention is a
biofilm engineering example that enables for highly
successful  treatment and value effective
enhancements  of  established preventative
measures.*> Some other preventive measures like
genetically modified food and the gene alteration
have been introduced in this field which can help an
individual in the prevalence of dental caries.

DISCUSSION

Despite more than a century of research into the
pathophysiology of dental caries, it remains a major
oral health issue in the majority of industrialised
countries where 60-90% of school-aged children and
the vast majority of adults are affected.?? For decades,
the importance of genetic factors in dental caries has
been known, with heritability estimates ranging from
30% to 60%.4° Mutations in the genes of enamel
matrix, proteinaceous content material of tooth
enamel, and distinct genes regulating their activity are
known to cause inherited dental dysplasia and
amelogenesisimperfecta, according to Shaffer et al.
(2015). Mao et al. in 2001 validated that tuftelin
which in involved in enamel formation is extensively
found in non-mineralizing tissues and is remarkably
preserved throughout species.*Tannure et al. in 2012
concluded that the variation in  matrix
metalloproteinases (MMP20), which shape a
multigene circle of relatives inside metalloproteinase
magnificence of endopeptidades, which mediate the
breakdown of almost all extracellular matrix
components, are magnificent, may be related to caries
revel particular among Caucasian subjects that show
poor oral fitness.?°

To far, numerous gene mapping initiatives have been
conducted in order to identify particular genetic loci
that contribute to caries risk.*” According to Stooky in
2008, the physical flow of saliva aids in the removal
of pathogens (bacteria, yeast and viruses) from
mucosal surfaces and teeth, and it can also encourage
germs to cluster together so that they can be ingested
before becoming strongly attached.*® Wendell et al. in
2010 stated that the combinations of cariogenic
potential of meals (like sucrose), the rate of
consumption, and the physical state of the food plan
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can affect the carious process alone or together.* In
preventive part, Chen et al. in 1994 employed
recombinant DNA to remove almost the complete
open reading frame for lactic acid dehydrogenase.>
Hillman et al. in 2007 concluded in their study that
A2JM strain, constructed from BCS3-L1, was
absolutely requiring exogenous d-alanine, but could
infiltrate the oral cavity of rats in tiny quantities in the
absence of dietary d-alanine. Integration of other
genetic and genomic data (like gene expression,
metagenomics, evidence from multiple species and
protein-protein interaction networks) could open up
new pathways for understanding the aetiology of
caries in future research.

CONCLUSION

Caries stays the most usual non-contagious infectious
disease in people. It, like many other clinical and
dental illnesses, is the result of a complicated
interaction between a character's genetic structure and
overlaid environmental circumstances, which is a
mixture of nature & nurture.  Advances
in engineering, molecular  genetics, management,
schooling and research have resulted in a slew of
innovative approaches to caries treatment and
prevention for patients.

In the future, clinicians may be able to explain to
patients that certain types of caries are strongly linked
to genetic risk, providing both the patient and the
dentist with a framework as to why similar
behavioural risks (such as dietary habits or tooth
brushing frequency) have varying caries risk.
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