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Letter to the Editor

Evolution Oroinformatics: A Deep Learning Perspective "

in Personalised Dental Care

Dear Editor,—Considering the relevance of your Editorial
related to efforts to reshape dental healthcare through Artifi-
cial Intelligence,” we want to reflect on the integration of evo-
lutionary bioinformatics with deep learning in the study of
dentistry. The evolving discipline that merges evolutionary
bioinformatics with deep learning in the study of dentistry is
shedding light on the genetic and evolutionary underpin-
nings of dental characteristics and disorders.” This branch
leverages computational tools to explore the genetic evolu-
tion behind dental health, which is crucial for personalised
treatment and understanding the genetic and evolutionary
factors of dental well-being. By marrying evolutionary princi-
ples with computational biology, evolutionary bioinformatics
redefines dental research.’ Deep learning algorithms sift
through extensive datasets, pinpointing genetic variations
that play roles in dental anomalies and features. This enables
the crafting of customised treatment strategies based on an
individual’s genetic makeup. This cross-disciplinary strategy
is set to transform dental care with more accurate, person-
specific treatment alternatives.

The significance of evolutionary studies in healthcare is
increasingly acknowledged, especially following initiatives
like the Human Genome Project.” This acknowledgement has
paved the way for evolutionary medicine, a field bringing
together researchers, medical practitioners, ethicists, and
anthropologists. Investigating the evolution of Homo sapiens
through fossils and genomic research offers critical insights.
Anthropology enriches evolutionary medicine by showing
how shifts to agricultural societies have impacted our health,
diets, and disease susceptibility. These shifts have brought
about longer lifespans and changed dietary habits, leading to
a prevalence of chronic conditions.” The mismatch between
our modern lifestyle and evolutionary history affects our
health fundamentally. Comparative analyses among diverse
human populations and non-human primates reveal the
genetic basis for dental adaptations, helping clinicians per-
sonalise disease prevention and treatment to an individual’s
genetic risks. Evolutionary medicine is indispensable for
addressing challenges born from evolutionary impacts on
humans and pathogens, particularly with the rise of infec-
tious diseases driven by urbanisation, deforestation, and
wildlife trade. Evolutionary bioinformatics zeroes in on the
genetic and historical aspects of dental evolution. Shift from
foraging to farming diets has remodelled our teeth and jaw
structures, increasing the prevalence of dental diseases like
caries and periodontal conditions.®”

Researchers can pinpoint genetic variations linked to den-
tal features and their evolution through genetic studies. This
examination is key for understanding genetic sequences and
evolutionary ties between species, assisting in identifying
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genes responsible for tooth formation, structure, and dis-
eases across different species.”®° Comparative genomics,
another crucial aspect of evolutionary bioinformatics, entails
comparing species’ genomic sequences to spot conserved
regions vital for tooth development and divergent ones indi-
cating species-specific adaptations or evolutionary shifts.

Deep learning models,'>"" specifically convolutional neu-
ral networks (CNNs), are extensively utilised in dentistry.
They analyse dental imagery, diagnose conditions, predict
treatment results, decode gene expression patterns, and sim-
ulate evolutionary dynamics under varied scenarios. They
can spot genetic markers tied to dental conditions, forecast-
ing an individual’s disease susceptibility. These models, ana-
lysing large genetic and clinical datasets, predict dental
disease onset and progression, considering genetic, lifestyle,
and environmental factors.”®"? Insights from deep learning
help in devising personalised dental care, encompassing pre-
ventive measures and live management suggestions based
on a patient’s genetic backdrop. Fusing evolutionary bioinfor-
matics with deep learning opens new avenues in crafting
dental materials and methods that align with an individual’s
genetic particulars. Integrating genetic data into dental mate-
rial and procedure design mimics natural evolutionary pro-
cesses, enhancing the likelihood of success while minimising
adverse reactions. Understanding genetics in tooth develop-
ment can usher in more effective regenerative treatments. At
the same time, the inclusion of wearable technology and
apps in dental care offers continuous oral health monitoring,
allowing for personalised oral hygiene advice. The blend of
evolutionary bioinformatics and deep learning in dental
research revolutionises our insight into oral health’s genetic
and evolutionary determinants. It spearheads a move
towards precision dentistry, where treatments are meticu-
lously tailored to a patient’s genetic profile, lifestyle, and
health needs, heralding a new era of personalised, effective
dental care.
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