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Abstract

The evolution of oral teeth is considered a major contributor to the overall success of
jawed vertebrates. This is especially apparent in cartilaginous fishes including sharks
and rays, which develop elaborate arrays of highly specialized teeth, organized in rows
and retain the capacity for life-long regeneration. Perpetual regeneration of oral teeth has
been either lost or highly reduced in many other lineages including important
developmental model species, so cartilaginous fishes are uniquely suited for deep
comparative analyses of tooth development and regeneration. Additionally, sharks and
rays can offer crucial insights into the characters of the dentition in the ancestor of all
jawed vertebrates. Despite this, tooth development and regeneration in chondrichthyans
Is poorly understood and remains virtually uncharacterized from a developmental
genetic standpoint. Using the emerging chondrichthyan model, the catshark
(Scyliorhinus spp.), we characterized the expression of genes homologous to those
known to be expressed during stages of early dental competence, tooth initiation,
morphogenesis, and regeneration in bony vertebrates. We have found that expression
patterns of several genes from Hh, Wnt/B-catenin, Bmp and Fgf signalling pathways
indicate deep conservation over ~450 million years of tooth development and
regeneration. We describe how these genes participate in the initial emergence of the
shark dentition and how they are re-deployed during regeneration of successive tooth
generations. We suggest that at the dawn of the vertebrate lineage, teeth (i) were most
likely continuously regenerative structures, and (ii) utilised a core set of genes from
members of key developmental signalling pathways that were instrumental in creating a
dental legacy redeployed throughout vertebrate evolution. These data lay the foundation

for further experimental investigations utilizing the unique regenerative capacity of
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