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REPLY TO SCOTT ET AL:

A closer look at the 3-rooted lower secondmolar
of an archaic human from Xiahe
Shara E. Baileya,b,1, Kornelius Kupczikb, Jean-Jacques Hublinb, and Susan C. Antóna

Scott et al. (1) take issue with our claim (2) that the
presence of a 3-rooted lower molar (3RLM) in the
Xiahe mandible (3) provides a morphological link be-
tween Denisovans and recent Asians. Below we ad-
dress their main points:

1) Scott et al. (1) claim that our assessment is based
on the “wrong” tooth. While it is true that the
3RLM is rare on M2, regardless of the tooth po-
sition, the 3RLM is strongly linked to Asia. At
least one clinical study found the 3RLM on the
M2 to be 60% more frequent (2.8% vs. 1.7%) in
Asian vs. non-Asian populations (4). Moreover,
even if M1 is the “key” tooth for the 3RLM, it
does not follow that its presence on M2 or M3

represents a nonhomologous feature. There is
precedence in the dental anthropological (5)
and paleoanthropological (6) literature to view
the same trait at different tooth positions as
homologous.

2) Scott et al. (1) claim that Xiahe’s 3RLM is not
equivalent to the “archetypal” 3RLM of Turner
et al. (7). We reexamined the morphology of the
Xiahe 3RLM using mCT coronal slices through the
root and alveolus (Fig. 1 A–D). These scans show
that the accessory root of the Xiahe M2 has a
mesial origin. In that sense, it might be consid-
ered different from the archetypal 3RLM of
Turner et al. (7), which specifies a distolingual
root. However, progressive sections through the
root (Fig. 1 A–D) clearly show that Xiahe’s 3RLM is
not a bifurcated mesial root, as Scott et al. (1)
claim. The accessory root comprises a distinct

radical that branches off lingually; and the mesial
root maintains its 2 radicals and plate-like mor-
phology throughout its length. Moreover, the ac-
cessory root sits squarely between the mesial and
distal roots (Fig. 1 C and D).

3) Finally, we disagree with Scott et al.’s (1) claim
that Xiahe’s 3RLM may be “simply the retention
of an archaic trait” (emphasis ours). S.E.B. has
not observed the 3RLM in any other fossil
hominins from the Pliocene or Pleistocene. Fur-
thermore, although we have not conducted a
formal survey, we have not observed an acces-
sory lingual root on any lower molars in the large
collection of fossil hominin dental specimens CT
scanned by the Department of Human Evolu-
tion of the Max Planck Institute for Evolutionary
Anthropology.

In conclusion, while the slightly different mor-
phological expression of the 3RLM of Xiahe may
suggest some caution in our interpretation, we
believe it is highly unlikely that these features are
nonhomologous; and we find it an improbable co-
incidence that the nearly exclusively Asian 3RLM is
also found (albeit in slightly different form) in Asian
fossil hominins. A small difference in developmental
timing can lead to slightly different expression of a
genetically homologous trait. The answer to the
questions of whether the 3RLM in Xiahe is homolo-
gous with the archetypal 3RLM and whether or not
its occurrence in recent Asian groups is the result of
introgression will ultimately lie in identifying the
genetic mutation responsible (e.g., ref. 8).
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Fig. 1. Superior views of successive (neck-through-root: A–D) coronal mCT slices of the Xiahe mandible. Arrows point to the accessory root of the
3-rooted lower second molar, showing its origin from the mesial root (A), its separation (B), the maintenance of the mesial root with 2 radicals and
a separate radical associated with the lingual accessory root (C), and lingual position of the accessory root between the mesial and distal roots
(C and D).
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