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Neanderthal behaviour, diet, and disease inferred
from ancient DNA in dental calculus

Laura 5. Wevrich!, Sebastian Duchene?, Tulien Soubrier’, Luis Arriola’, Bastien Llamas’, James Breen', Alan G. Morris®,

Kurt W. Alr**%' David Caramelli®, Veit Dresely™®, Milly Farrell”, Andrew G. Farrer', Michael Francken'’, Neville Gully",
Wolfgang Haalk!, Karen Hardy'®"?, Katerina Harvari'?, Petra Held", Edward C. Holmes?, John Kaidonis", Carles Lalueza-Fox ',
Marco de la Rasilla'®, Antonio Rosas'™, Patrick Semal'®, Arkadiusz Solrysiak!, Grant Townsend!, Donatella Usai®”,

Toachim Wah!®, Daniel H. Huson®™, Keith Dobney*»*%% & Alan Cooper!

Recent genomic dala have revealed multiple interactions belween
Neanderthals and modern humans', but there is currently little
genelic evidence regarding Neanderthal behaviour, diet, or disease.
Here we describe the sholgun-sequencing of ancient DNA from
five specimens of Neanderthal calcified dental plaque (calculus)
and the characterizalion of regional differences in Neanderthal
ecology. Al Spy cave, Belgium, Neanderthal diel was heavily meal
based and incuded woolly rhinoceros and wild sheep (mouflon),
characteristic of a steppe environmenl. In conlrasl, no meal was
detected in the diet of Neanderthals from El Sidron cave, Spain, and
dietary components of mushrooms, pine nuls, and moss refllected
forest gathering™*, Differences in diet were also linked to an overall
shifll in the oral bacterial communily (microbiota) and suggested
thal meal consumplion contribuled to substantial variation within
Neanderthal microbiota. Evidence for sell-medication was delected
in an El Sidrén Neanderthal with a dental abscess® and a chronic
gastroinlestinal pathogen ( Enlerocylozoon bieneusi). Melagenomic
data [rom this individual also conlained a nearly complete genome
ol the archaeal commensal Methanobrevibacter oralis (10.2 % depth

purposes®, As a resull, Neanderthal diet remains a topic of considerable
debate, with limited data on the specific animals and plants directly
consumed or the potential effects on Neanderthal health and disease.
Although genomic studies continue to reveal evidence of inter-
breeding between anatomically modern humans and Neanderthals
across Eurasia’, little is known about the health consequences of these
interactions. The genetic analysis of Neanderthal dental calculus
represents an opportunity to examine this issue and to reconstruct
Neanderthal diet. behaviour. and disease'”. Here, we report the
first genelic analysis of dental calculus from five Neanderthals (two
individuals from El Sidrén cave in Spain; two individuals [rom Spy
cave in Belgium; and one individual from Breuil Grotta in [taly) and
compare these data to a historic wild-caught chimpanzee (n=1)
and modern human (n= 1), as well as to low coverage sequencing of
calculus from a wide-range of ancient humans (Supplementary Table 1).
lo provide increased resolution of the diseases thal may have alfected
Neanderthals, we also deeply sequenced (=147 million reads) dental
calculus from the best-preserved Neanderthal, El 5idrén 1, which
suffered from a dental abscess®,
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Iceman's DNA reveals health risks and relations

Otzi's genome hints at heart disease, bacterial infection and common ancestry with

modern-day Sardinians.
Ewen Callaway
28 February 2012
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Antibiotic resistance is prevalent in an isolated cave microbiome.

Bhullar K1, Waglechner N, Pawlowski &, Koteva K, Banks ED, Johnston MD, Barton HA, Wright GD.

# Author information

We surveyved the antibiotic susceptibility of 93 bactenal strains 1solated from Lechuguilla Cave. This was a
genetically diverse collection of cligotrophic organisms (Figure 517, highly adapted to survive in a nutrient
limited environment [22]. Like surface organtsms [11]. the majority of these strains were multidrag
resistant indicating that antibiotic resistance is a common and widespread phenotiype in pristine,
unimpacted environments; however, there are differences in the pattern of resistance. For example, =
measured little resistance to the synthetic antibiotics ciprofloxacin and linezolid, while resistance to natural

et g el T w8 There are several possible reasons for these differences. First, this survey includes

IR PRI IETIUIEY @ 1ALl RR GHWUUIY YeIe any Wial QulSiEaun i s Iyl ITveamu i ue 1Taeud whoa i amnmy w

A TR T e D ERThe implications of this study are significant to our understanding of the prevalence of
resistance, even in microbiomes isolated from human use of antibiotics. This supports a growing understanding that anfibiotic resistance is

natural, ancient, and hard wired in the microbial pangenome
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