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Nl)eve!ﬂpmentai mvestlgatlon on molar morpholegy and cusp homology usmg a
: mammallan basal model orgamsm
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The evolution of mammalian dentition progressed from reptilian smgle-cusped teeth 1o complex wibosphenic molars,

| involved in the gradual adding of new cusps. Developmentally, complex mammalian molars formed through the

ﬁynaﬁic iteraction bétwec_ﬁ de_ntal 'epithei_ium and mesenchyme, particularly within the'_future {:naﬁ'lel-dentinj_unclion.
- This region became imricm;e with 'th'e addition of signaling centers known as enamel kaots, which dictated the positions
of future cusps. There was. antici pated parallehbm between the dey clopmamdi process and the evolutionary mslory of
mufti-cusped mam malian teeth, as hy poihes:?ed by the degrce ‘lpp]l(:dhi However, the ‘pr: emolar analog y theory*
suggested homology between specific premolar and molar cusps in humans, ‘aithough there was a lack of substantial
evidence to support this élairn,_ The research aim_éé o uncover the evolationary origins of cusp formation and their

developmental miatlonships and €xp fore lhe homology among these cusps.

In this study, the, appilcam focused on mvestlgqtmg the devclepmema! process of multr-cuspeci teeth i the house shrew |
{S‘umm mw‘mw), a placental manmal SPCCIEb with moia: marphologies cozmdered to be less denved from the
mbosphemc prototype compared to other mammals. '
| The study revealed the following findings. _
»  The first: secondary EK was 1mlmtamed in (he original position of the primary EK, which determined the
evolutionarily uldes?t Cusps, the palfacane in the upper and the protoconid in the Jower. '
»  The order of cusp mineralization was nol neceésarily cmsisreﬁt with t}iat_of EK formation.
e The 'de_velopmén_.ta-i process of the first mofar.' in the house shrew mirrored the evelutionary progression of
mammalian molars | _ h '
+ The buccal cusp of the premolar, the single cusp of the canine, and the mesiobuccal cusp of the malar were
homologous. _
« During morphogéﬁesi‘s, the structure of the moiar was shaped by replicating the premolar configuration
towards the distal direction. _ '
The research revealed a new understanding of dental homology "among’ the cusﬁs.in the house shfew*s teeth,
emphasizing the co_mp!e'xity of toath development and providing a new angle on the evolution of dental CLSPS.

Therefore, this research was judged to have sufficient value as a doctoral thesis.




