Editorial

HUMAN MOLECULAR GENETICS AND ITS IMPACT ON

DENTISTRY

The genetics field came a long way in regards to utilizing genetic variation to identify
linkage between specific loci and phenotypes. From the first suggestion that linkage could be used
to physically locate genes in chromosomes in 1911 to genome wide genotyping scans utilizing
array-base devices with more than one million single nucleotide polymorphisms (Figure 1),
fulfilling the promise to utilize genomic approaches to clinically manage patients is upon us.

The first concrete step in dentistry has been the ability of predicting treatment responses for
head and neck squamous cell carcinomas. Cetuximab, a monoclonal antibody against the epidermal
growth factor receptor (EGFR), was approved in the United States in 2006 as the first molecular targeted
therapy for head and neck squamous cell carcinoma. Cetuximab in conjunction with radiotherapy
significantly improved survival in 5 years by 9% (from 36.4% to 45.6%).5" EGFR is bound by mainly EGR
or transforming growth factor alpha (TGFA), which promotes dimerization with other molecules,
which will activate an intracellular signaling pathway that leads to apoptosis, activation of cell
proliferation and angiogenesis, and increased metastatic spread potential.®

There have been signs that genomic information may be helpful for other areas of dentistry as
well. Of the interest of the orthodontist, the genetic variant rs10850110 in the myosin 1H geneis a potential
marker for the genetic susceptibility to class Ill malocclusion with mandibular prognathism.**°

For the general dentist, the genetic variant rs1784418 in MMP20 (metalloproteinase 20)
appears to be a protecting factor against dental caries.!* Another promising genetic variant
regarding individual risk for higher caries experience is the ESRRB (estrogen related receptor beta)
rs1676303. Interestingly, ESRRB recessive mutations cause a form of hearing imparment.*? Another
interesting finding for the general dentist and potentially the endodontist is that the assessment
of the MMP2 rs9923304 genetic variant may be useful to predict the more likely need for endodontic
treatment and formation of periapical lesions when individuals have untreated deep lesions in
dentin or the more likely loss of an extensive dental composite resin restoration.>

Finally, insurance claims data regarding individual preventive visits and their tooth losses
(the ultimate consequence of dental caries and/or periodontal diseases) showed that individuals
classified as low risk based on smoking, diabetes, and interleukin 1 genotype statuses did not benefit
from additional preventive dental visits when tooth loss was measured.'® We performed a similar
experiment adding high blood pressure as an additional risk factor for tooth loss, and showed that
a portion of the population that “tests” positive for a higher risk for tooth loss based on smoking and
diabetes statuses, blood pressure levels, and interleukin 1 genotypes should visit the dentist more
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often, potentially as much as four to six times per year.*®

These developments call for a better preparation of the dental professional to a dentistry that incorporates molecular approaches to
diagnose and treat oral and dental disease. It is coming the time when gene therapy for radiation-induced hyposalivation will be a reality.
Patients that survived head and neck cancer radiation therapy and lost their salivary gland functionality showed signs of salivation after
adenoviral-mediated transfer of the aquaporin 1 gene.'” Remarkable is that this effect appears to last for a few years.!® Similarly, after more than
a decade of animal studies, patients born with the X-linked form of hypohidrotic ectodermal dysplasia may benefit from a single course of an
ectodysplasin protein replacement to rescue and permanently correct the ectodermal defects (tooth agenesis, abnormally conical teeth,
dysplastic nails, sparse hair, lack of sweat glands) present in this syndrome.**

There has been the suggestion that dentists and dental hygienists need to learn human molecular genetics and clinical research in general.?
How the professionals in the future can quickly translate the growing knowledge of genomics and translational research into their practices? Although
the answer for this question may not be obvious, if the dentist does not proactively embrace the era in which decisions are based on genomic information
and therapies include gene and protein replacement, some other professional (likely a physician) will be performing these procedures.
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