Dental enamel proteins reveal the sex of the ‘Lovers of Modena’
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ex, together with age-at-death and height, is one of the critical pieces of information needed to define the biological profile of skeletal remains.
SAlthough
some bones are sexually dimorphic, the bad state of preservation of some archaeological remains might alter or totally compromise the

introduction

readability of dimorphic traits in an individual, even if the appropriate osteological techniques are applied. Similarly, taxonomy, context and/or age
may also influence the correct determination of sex. For example, it is usually straightforward to determine the sex of a buried adult human through
the macroscopic examination of dimorphic districts, while it can be difficult to ascertain the sex of faunal remains or of pre-pubertal individuals. In
these contexts, DNA may be a valid alternative for sex determination even if the analytical costs and the survival of the DNA itself may strongly limit
the use of genetic markers. Recently, a paper by Stewart et al. has revolutionized the way to intend sex determination of skeletons from
archaeological and forensic contexts, thanks to the enamel proteins1. One of these proteins is amelogenin, whose gene is translated into two
isoforms linked to sexual chromosomes, namely AMELX (present in both sexes) and AMELY (restricted to the male sex only). By liquid-chromatography
mass spectrometry (LC-MS/MS), a relatively rapid and cost-effective technique, it is possible to check the occurrence of AMELX and/or AMELY isoforms
within enamel samples in order to rapidly estimate the sex of an individual1,2. Specifically, the peptide SM(ox)IRPPY (monoisotopic [M+2H]+2 mass
440.2233 m/z), is present only in the AMELY isoform, unambiguously characterizing male sex. In this work, we examined the enamel proteome of the
so-called ‘Lovers of Modena’, two adult individuals intentionally buried hand-in-hand and found within an Italian Late Antiquity cemetery (4th‒6th
century, Ciro Menotti, Modena, Italy)3.
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 Due to the bad preservation of the skeletal dimorphic districts, sex determination based on the canonical osteological
methods was not possible. Moreover, the genetic analyses were not consistent, due to diagenetic alterations of bone
tissue, visible as a black-reddish coloration, and low collagen content. After LC-MS/MS analyses of their tooth enamel,
the ‘Lovers of Modena’ have been recognized both as males by the presence of AMELY.
 We strengthened the method of Stewart et al., by proposing the use of three extracted ion chromatograms,
corresponding to different AMELY unique peptides, to confidently identify protein AMELY.
 From an historical point of view, the literature lacks of any comparable evidence (namely, hand-in-hand males) in terms
of analogous geo-chronological contexts. Furthermore, to our knowledge, such a gesture was uncommon if not totally
unrepresented in the art of Late Antiquity or, in general, before modern times.
 We suggest that the ‘Lovers of Modena’ burial represents a voluntary expression of commitment between two
individuals, rather than a recurring cult practice of the Late Antiquity; their position may reflect such relationship. The
presence of several injured individuals within the Ciro Menotti necropolis let us suppose the destination of this place as
war-cemetery. In this sense, the two ‘Lovers’ could have been war comrades or friends, died together during a skirmish
and, thus, buried within the same grave. Alternatively, the two individuals were relatives, possibly cousins or brothers
given their similar ages, sharing the same grave due to their family bond. Although we cannot exclude that these two
individuals were actually in love, it is unlikely that people who buried them decided to show such bond by positioning
their bodies hand in hand. Particularly, late antique social attitudes and religious restrictions lead to the rejection of any
hypothesis of deliberate manifestation of homosexual relationship. In fact, as evidenced in the Theodosian Code (ca.
438), during Late Antiquity male passivity was frowned upon by law and, during the reign of Justinian (527-565), sex
between males was fully considered a crime.
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