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During their dispersal across the globe, modern humans met and interbred with distinct archaic hominin lineages, including Neanderthals, Denisovans, and unknown hominin species [1]. This process is known as introgressive hybridization and is thought to play an important role in Middle/Late Pleistocene hominin evolution [2]. While these population interactions have been well documented at the genetic level the phenotypic signatures of hominin hybridization remain poorly understood [3][4]. Indeed, because aDNA can only be recovered from some Middle to Late Pleistocene specimens, skeletal and dental morphology remains the main source of information to assess the presence of hybridization in fossil hominins. Tooth structures hold reliable taxonomic and phylogenetic information and given their good preservation and high abundance in the fossil record, dental remains represent a suitable material to trace hybridization. Recent studies have used hybrids of distinct animals as models for identifying signatures of interbreeding in the fossil record, but few have investigated primate species and dental phenotypes commonly used in hominin evolutionary studies. Yet, the few existing ones are difficult to be applied to the hominin fossil record because the models used could be not adequate given their differences in tooth classes (e.g., murids) and morphology (e.g, pinnipeds, cercopithecoids) [3,5] than the hominin dentition. Given the lack of studies investigating hybridization using valid analogous taxa to extinct hominins, here we propose to use the dental diversity of living admixed human populations as a model to infer admixture events based on tooth size and morphology. If it is possible to detect admixture at the intra-specific scale, we hypothesize that it is possible to identify the phenotypic signatures of interbreeding in extinct hominins. Accordingly, through the assessment of similarities and differences between parental and admixed modern human populations, we assess the degree of dental diversity in admixed and parental populations, the expected patterns of dental variation after a recent admixture process, the contribution of parental populations to dental diversity in admixed populations, and the reliability of dental morphology to identify hybridization in the fossil record. We obtained standard tooth dimensions and scored dental non-metric traits (with the ASUDAS method) from 3D scans of dental casts obtained from two admixed Latin American samples (Colombians and Chileans ~1200) for which genome-wide SNP data was recovered. We also included data from three putative parental populations (Central and South American Native Americans, western Europeans, and western Africans). To explore parental-admixed relationships, and in particular the pattern of association between ancestry and dental traits, we used partial correlations, PCA and biodistances.

The results suggest close biological affinities between admixed and parental population(s) that most contributed to their genetic makeup; several metric and nonmetric traits exhibited low to mean significant correlations with genomic ancestries and some dental phenotypes allow predictions or estimations of genetic ancestries successfully. In addition, these results show that the admixed populations are highly variable compared to their parental populations, and they exhibit a strong modification of the patterns of dental diversity compared to parental populations.

This study suggests that recent admixture events can be recognized in genetically distant groups of the same species (modern humans) using dental data. In agreement with previous studies, our results indicate that admixed groups have higher diversity than parental populations [3]. The significant discrimination of admixed samples with respect to the parental ones at the intraspecific scale is highly promising to investigate the fossil record and try to identify interbreeding events [3][4].
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