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modifiables, tels qu’une mauvaise hygiène bucco

de l’émail (AMELX, ENAM, TUFT1), la fonction salivaire (AQP5, MUC7) ou la réponse 

susceptibilité à la carie et l’intensité des répo

prédisposition génétique ne suffit pas à expliquer l’apparition de la maladie. Des facteurs 

faible exposition au fluor, mode d’accouchemen

d’antibiotiques ou exposition à la fumée de tabac) peuvent moduler ce risque via des 

mécanismes épigénétiques, tels que la méthylation de l’ADN et la régulation par 

liés à l’immunité muqueuse, à 

la sécurité et à l’applicabilité populationnelle.
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• TFIP11 (Tuftelin Interacting Protein 11) and KLK4 (Kallikrein-Related Peptidase 

4) contribute to the removal of residual organic matrix components, a process 

essential for final enamel hardening4,7,19,20,21,22.

• KLK4 MMP20 (Matrix Metallopeptidase 20), an enzyme 

that degrades excess matrix proteins during enamel development. If MMP20 is 

deficient or defective, enamel remains improperly mineralised and 

porous4,7,19,20,21,22,23.

• Other metalloproteinases, such as MMP13 and MMP16, may participate in 

general extracellular matrix remodelling. Their abnormal expression can further 

compromise enamel structure and mechanical resilience4,19,23.
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water (≈99%)



• CA6 encodes carbonic anhydrase VI, which converts CO¢ into bicarbonate.
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Components involved: Lactoperoxidase (LPO), β
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(PAV/PAV genotype) are called <tasters= and experience bitterness very intensely. 

Conversely, AVI/AVI homozygous individuals, known as <non tasters=, perceive this 

also influences eating behaviour: <non tasters= tend to avoid bitter foods that are 

< =

adults with the AVI/AVI genotype have a higher prevalence of caries than <tasters= due 

allele (known as <tasters= or PAV/PAV) show increased sensitivity to bitter compounds, 

cariogenic. <Tasters= are thus distinguished by a lower consumption of fermentable 
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factor in taste physiology. It codes for the α subunit of gustducin, a G protein expressed 

essential methodological point. Indeed, <taste preference= does not necessarily predict 
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in a reduction of the histone’s positive charge, thus decreasing its electrostatic interaction 

α (Tumour Necrosis Factor
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gene, which encodes β

1β (Interleukin



modifications that influence overall health and the body’s response to various 

μm in diameter (PM2.5, measured in 

μg/m³) have been shown to compromise the body’s defen
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However, this balance is fragile and can be disrupted by environmental factors. A sugar-

rich diet, poor hygiene or reduced salivary flow promote dysbiosis within the dental 
biofilm, favouring aciduric bacteria such as Streptococcus mutans (S. mutans) or 

Lactobacillus fermentum (L. fermentum). These bacteria ferment sugars into organic acids 

mainly lactic, but also acetic, formic and propionic acids which accumulate in the biofilm 

and lower the local pH to values around 4.0–4.5. This acidic microenvironment initiates 

enamel demineralisation, as it falls below the critical threshold of pH 5.5
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application, plays a key role in limiting the disease’s progression but remain



, determines the body’s ability to control bacterial proliferation and the 

child’s dental enamel, increasing the risk of early carious lesions
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of foundational experimental work. The article’s intention is to propose a promising 

xw







–





< = 

















–

–

–



–

–

–

–

–



–

– –

Abbaso�lu Z, Tanbo�a 1, Küchler EC, Deeley K, Weber M, Kaspar C, et al. Early 

–

–

Weber ML, Hsin HY, Kalay E, Brožková DS, Shimizu T, Bayram M, et al.









–

–

–





–

–

–

–

–





–

–

–

–

–

–

–



Saleh A, Auwalu S, Rufa’i AA.

–


	LIST OF FIGURES
	ABBREVIATIONS
	GLOSSARY
	II) DEVELOPMENT
	1. Genes Involved In Oral Health
	Genetics is the science that studies the organisation, functioning, regulation and modification of genes, whether by their transmission from one generation to another or through their expression in the same individual. The objective is to understand h...
	1.2 Genes Involved In Saliva Composition And Function
	Saliva is a complex biological fluid composed mainly of water (≈99%), along with electrolytes (such as bicarbonate, calcium and phosphate), proteins and enzymes (including mucins, amylase, lysozyme, lactoferrin), antimicrobial peptides, and antioxidan...
	1.3 Genes Involved In Oral Immune Response
	1.4 Genes Related To Taste Preferences And Their Impact On Oral Health
	The perception of flavours (sweet, bitter, salty, sour, and umami) plays a fundamental role in how we choose and enjoy our food. These preferences, shaped by physiological, cultural, and economic factors, are also partially influenced by genetic predi...


	2. Epigenetics: A Dynamic Modulation
	2.1 Definition And Mechanisms
	2.2 Influence Of Environmental Factors

	3. Application To Dental Caries: The Intersection Of Genetics, Epigenetics, And Environment
	Dental caries is one of the most widespread chronic diseases in the world, affecting individuals of all ages and ethnic groups. Its development results from multifactorial interactions involving biological, behavioural, and environmental determinants ...
	3.1 Environmental And Behavioural Factors: Diet And Oral Hygiene
	3.2 Socioeconomic And Environmental Factors In Dental Caries
	3.3 The Oral Microbiota: Mediator Between Genetics and Environment
	3.3.1 Technological Advances And Microbial Balance: Towards A New Understanding Of The Oral Microbiota
	3.3.2 Origin, Formation and Modulation Of The Oral Microbiota: Between Heredity And Environmental Influence
	3.3.3 Genetic Predisposition, Environmental Plasticity And Lessons From Discordant Twins


	4. Biological And Economic Challenges In The Quest For A Dental Caries Vaccine: A Scientific Revolution In Progress
	4.1 Dental caries: A Multifactorial Disease With A Significant Impact On Health
	4.2 Why Target Streptococcus Mutans In Dental Caries Prevention?
	4.3 Principles Of Vaccination Applied To Dental Caries
	4.3.1 Antigenic Targets For Anti-Caries Vaccines
	4.3.1.1 Antigen I/II (PAc)
	4.3.1.2 Glucosyltransferases (GTFs)
	4.3.1.3 Glucan-binding Protein B (GbpB)
	4.3.1.4 Glutamine-binding Periplasmic Protein (GlnH Protein)

	4.3.2 Vaccination Strategies And Routes Of Administration
	4.3.2.1 Active Immunisation Against Streptococcus Mutans
	Active immunisation strategies aim to induce a specific and long-lasting immune response to the antigen by stimulating the host's immune system. In the context of dental caries, the goal is to promote the production of antibodies, particularly secreto...

	Recombinant Protein-Based Vaccines
	Plant-Derived Vaccines
	DNA Vaccines
	Live Attenuated Vaccines (CAIV-Based Vectors)
	4.3.2.2 Passive Immunisation


	4.4 Feasibility and Risks
	4.4.1 Target Populations And Expected Benefits
	Children in preschool, primary school and adolescence
	Vulnerable populations (elderly, disabled, vulnerable)
	4.4.2 Reducing Social Inequalities In Oral Health
	4.4.3 Health Economics: Direct And Indirect Costs Of Dental Caries
	4.4.4 Oral Microbiota And Mucosal Immunity: Cross-influence With Genes
	4.4.5 Experimental Feasibility: Overview Of Data


	III) CONCLUSIONS
	REFERENCES
	4. Slobodnikova L, Halasa AI, Kalmanova S, Calkovsky B, Juricek R, Malachovsky I, Repiska V, Skerenova M, Janickova M. Genetic factors affecting susceptibility to dental caries. Bratisl Lek Listy. 2024;125(10):635–47. doi:10.4149/BLL_2024_98. PMID: 39...
	6. Fries N, Haworth S, Shaffer JR, Esberg A, Divaris K, Marazita ML, Johansson I. A polygenic score predicts caries experience in elderly Swedish adults. J Dent Res. 2024 May;103(5):502–8. doi:10.1177/00220345241232330. PMID: 38584306; PMCID: PMC11047...
	17. Goldberg M. Genetic and structural alterations of enamel and dentin: amelogenesis imperfecta, dentinogenesis imperfecta and dentin dysplasia. J Dent Health Oral Disord Ther. 2019 Aug;10(4):260–6. doi: 10.15406/jdhodt.2019.10.00494.
	21. Nibali L, Di Iorio A, Tu YK, Vieira AR. Host genetics role in the pathogenesis of periodontal disease and caries. J Clin Periodontol. 2017 Mar;44 Suppl 18:S52–78. doi: 10.1111/jcpe.12639. PMID: 27754553.
	28. Chisini LA, Varella de Carvalho R, Dos Santos Costa F, Salvi LC, Demarco FF, Britto Correa M. Genes and single nucleotide polymorphisms in the pathway of saliva and dental caries: a systematic review and meta-analysis. Biofouling. 2023 Jan;39(1):8...


