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Background

Dental anomalies in children, including hypodontia—the congenital absence of one or more teeth can arise
from disruptions in developmental signaling and affect mastication, speech, and psychosocial well-
being.Yet accessible models for studying living dental tissue ex vivo remain limited. Astyanax mexicanus
(Mexican tetra) is an emerging model with continuously regenerating teeth and conserved developmental
pathways between fish and humans, including Wnt signaling.



Objective

To establish and characterize an ex vivo A. mexicanus jaw organ culture model that preserves tooth and
jaw morphology, providing a platform to investigate Wnt-mediated tooth regeneration and mechanisms
relevant to congenital tooth agenesis.

Methods

Jaws were dissected from 120-day old sex matched samples of A. mexicanus and cultured in an air-liquid
interface on PETE membranes over stainless-steel grids, in DMEM with 10% FBS and 1% penicillin-
streptomycin, in a humidified 5% CO2 incubator (25°C). Explants were monitored visually and
microscopically over 6 days for morphology, size, and contamination, then fixed for morphological and
genetic analysis.

Results

Explants showed transient swelling initially, followed by stable morphology, with intact teeth and no visible
contamination. Viable explants maintained morphology through 6 days and were successfully fixed for
further analysis including, bone staining which assesses mineralization of tooth structure. Histological
staining will show how cell structure has been preserved and genetic mRNA expression analysis that will
reveal key pathway genes responsible for tooth development and regeneration.

Conclusion

These preliminary findings show A. mexicanus jaw explants can survive ex vivo while retaining gross tooth
and jaw morphology, supporting our hypothesis that a viable jaw organ culture system is achievable. This
novel platform establishes a foundation for manipulating Wnt signaling to investigate tooth replacement
mechanisms, with relevance to pediatric craniofacial and dental research, including hypodontia, where
disruptions in conserved Wnt signaling pathways are implicated in human tooth development and
congenital tooth agenesis.



