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Why Birds Don’t Have Teeth

One characteristic of the jaws of all birds is that they lack teeth. The ancestors of birds and
crocodiles had teeth, and modern crocodiles have teeth, but birds lack these structures. Instead, bird
beaks have a keratinized epithelium.

Transplantation studies have shown that the oral epithelium of birds retains the ability to form teeth:
transplanting mouse neural crest-derived tooth mesenchyme allows the chick oral epithelium to form
toothlike structures (Kollar and Fisher 1980; Mitsiadis et al. 2003). Indeed, if BMP-coated beads are
placed into the Fgf8-expressing region of chick jaw epithelium, the beads induce the neural crest-
derived mesenchyme to synthesize Msx1 and Msx2 transcription factors and form toothlike
structures in the chick jaw (Chen et al. 2000). Harris and colleagues (2006) demonstrated that

the talpid2 mutation of the chick forms teeth, and that these teeth look just like the first set of
crocodile teeth. The reason teeth can form in this mutant is that the boundary between the oral and
non-oral has changed. In those animals having teeth, the oral ectoderm signaling center (formed by
the interaction of Fgf8, BMP4, and Sonic hedgehog) overlies the neural crest mesenchyme that is
capable of forming teeth. In birds, the oral ectoderm signaling center is not positioned over the
competent mesenchyme, and so the signal is not received. In the talpid2 mutant, the oral/non-oral
ectoderm boundary has again shifted, so that the oral ectoderm signaling center once more meets
the competent mesenchyme. Obviously, such mutants don’t occur often. In fact, they are “as rare as
hen’s teeth.”
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