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ABSTRACT: Dental calculus is becoming a crucial material in the study of past

populations with increasing interest in its proteomic and genomic content. Here, we r @) /
suggest further development of a protocol for analysis of ancient proteins and a
combined approach for subsequent ancient DNA extraction. We tested the protocol

on recent teeth, and the optimized protocol was applied to ancient tooth to limit the

destruction of calculus as it is a precious and irreplaceable source of dietary,

microbiological, and ecological information in the archeological context. Finally, the
applicability of the protocol was demonstrated on samples of the ancient calculus.
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Figure 2. Images of the samples. Bar=10mm. a: The sampling
of the ancient human dental calculus from a grave in Znojmo-
Hradist¢ No. 464 in the Czech Republic. b: Green-coloured
teeth of the man No. 53 from Devin-Za kostolom in the Slovak
Republic. ¢: Man No. 801 from the site Majetin in the Czech
Republic. Incisors of his lower jaw showed traces of a trauma with

a military origin. Fialova et al., 2017



HUMAN DNA

DENTAL CALCULUS AS AN ALTERNATE SOURCE OF MITOCHONDRIAL DNA
FOR ANALYSIS OF SKELETAL REMAINS
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Mitochondrial DNA (mtDNA) is widely used in studies of affinities among living peoples and prehistoric
popuilations represented by skeletal remains excavated at archaeological sites. Although many Indian
groups see the utility of using mtDNA analysis as a means of connecting past and present, cultural norms
regarding treatment of human remains prevent the use of destructive techniques in obtaining DNA. In this
paper we discuss the utility of using dental calculus collected from a number of individuals comprising a
pre-contact burial site (CA-SOL-357; A.D. 600-1000) as a possible source of mtDNA.
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Table 1 | Dietary information preserved in calculus

Hominid
Common name of pathogen or Modern Laboratory
Scientific name probable source medicinal use ElSidrdn1l ElSidrén2 Spyll Chimpanzee human control (EBC) Spyl*
Zymoseptoria tritici Plant (wheat) pathogen 4.13% 0 0 0 0 0 287%
Phaeosphaeria nodorum Plant (wheat) pathogen 12.22% 0 0 3.98% 0 0 045%
Penicillium rubens Food fungus MU 397% 0 0 0 (4] 0 1.35%
Myceliophthora thermophila Cellulose fungus [4] 0 0.56% 0 [4] 0 0.13%
Coprinopsis cinerea Edible mushroom 0 0 2.449% 0 0 0 0
(grey shag)
Schizophyllum commune Edible mushroom 3.65% 0 0 0 [4] 0 0.10%
(split gill)
Malassezia globosa Human fungal 3.65% 8.89% 0 0 19929, 0 5.49%
commensal
Enterocytozoon hieneusi Intracellular parasite HP B8.10%, 0 0 0 0 0 0
(microsporidia)
Owis anies Sheep (wild mouflon) (4] 0 62.03% 0 (4] 0 1.179%
Ceratotherium simum White rhinoceros 0 0 34.409, 0 0 0 0.11%
{woally rhinoceras)
Ixodes scapulanis* Tick (4] 0 0 0 215% 0 0.15%
Physcomitrella patens Moss 2.06%, 0 0 0 0 0 0.09%
Pinus koraiensis Pine tree 13.49% 19.60%. 0 A4.45% (4] 0 0.40%
Populus trichocarpa Poplar tree MU 286% 0 0 0 0 0 0.44%,
Total eukaryotic reads 630 551 532 427 3,760 5 25294

DMA sequences mapping to eukaryotic species are shown as a proportion of the total eukaryotic reads identified within each sample. Eukaryotic sequences were also identified in the extraction blank
controls (EBCs) and the Spy | Neanderthal, which is heavily contaminated with modern DMA; these samples are shown to the right.

HP, human pathogen; MU, medicinal use.

*Samples or taxa that are probably the results of contamination, as they do not represent biological processes (see Supplemeantary Information).
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EXOTIC FOODS
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Fig. 1. Map of representative archaeobotanical evidence for the spread and trade of food crops prior to 500 BCE. See S/ Appendix for data sources. Map Inset
shows the location of the sites of Megiddo and Tel Erani on the southern Levantine coast; new dietary finds reported in this study are indicated for each site.

Scott et al. 2020; DOI: 10.1073/pnas.201495611
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Fig. 3. Microremains in Megiddo and Tel Erani dental calculus. (A) Articulated Poaceae husk phytolith, identified as wheat (MGD001). (8) Poaceae stem/leaf
phytolith (MGDO0O01). (C) Poaceae short cell rondel (MGDO001). (D) Wide-lobed bilobate short cell identified as panicoid (ERA017). (€) Poaceae polylobate short
cell (MGD001). (F) Cone phytolith identified as sedge leaf (MGDO018). (G) Spheroid echinate identified as date palm (MGD001). (H) Spheroid echinate phy-
tolith, identified as nondiagnostic palm (MGDO001). (/) Polyhedral plate phytolith, identified as eudicot (MGDO011). (J) Decorated jigsaw phytolith, likely from
fruit (MGDO001). (K) Spheroid psilate phytolith, identified as bark type (MGD001). (L) Damaged Triticeae starch in brightfield, with Inset showing an absence of
birefringence in cross-polarized light (MGD010). (Scale bars, 20 pm.)

Scott et al. 2020; DOI: 10.1073/pnas.201495611
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Relief food subsistence revealed by microparticle
and proteomic analyses of dental calculus from
victims of the Great Irish Famine
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Fig. 1. “Destitution in Ireland. Failure of the potato crop” illustration was published in The Pictorial Times on 22 August 1846 (52). Image courtesy of the National
Library of Ireland.


https://doi.org/10.1073/pnas.1908839116

MILK CONSUMPTION

Ancient proteins provide evidence of dairy
consumption in eastern Africa
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Fig. 2 Map of sites with calculus containing milk proteins. A Area of study in relation to the spread of cattle-based pastoralism across Africa (after
Marshall and Hildebrand33). B Pie charts showing the number of individuals per site with milk proteins (shaded) proportionate to the total number of
individuals that passed screening with Oral Signature Screening Database (see “Methods” and Supplementary Note 3 for full details). Neolithic:
~-8000-5500 cal. sp; Kerma: -4450-3450 cal. sp; Pastoral Neolithic: ~3500-1200 cal. gp; Meroitic: -2300-1600 cal. 8. The maps were created for this study
by Michelle O'Reilly (Graphic Designer for the Max Planck Institute for the Science of Human History, Jena, Germany) using QGIS 3.12 [https://qgis.org/
en/site/] and the Natural Earth Database from [https://www.naturalearthdata.com/downloads/]. Additional edits were made using Adobe lllustrator CC.
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