The surprising
evolutionary history
of our oral bacteria

Living in and on our bodies are
trillions of microbial cells belonging to
thousands of bacterial species -

our microbiome.

These microbes play key roles in human health, but little is
known about their evolution. Here we investigated the
evolutionary history of the hominid oral microbiome by
analyzing the fossilized dental plaque of humans and
Neanderthals spanning the past 100 thousand years,
compared to those of chimpanzees, gorillas, and howler
monkeys.

Working with DNA this old is highly challenging, and like
archaeologists reconstructing broken pots, archaeogeneticists
also have to painstakingly piece together the broken
fragments of ancient genomes in order to reconstruct a
complete picture of the past. To achieve this, we developed
new tools and analyses to genetically analyse billions of DNA
fragments in order to identify the long-dead bacteria
preserved in the archaeological record.

From the fossilized dental plaque, we identified ten groups of
bacteria that have been members of our oral microbiome for
over 40 million years and that are also still shared with our
closest primate relatives. These bacteria have important and
beneficial functions in our mouths and may help promote
healthy gums and teeth. Surprisingly, however, many of these
bacteria are poorly studied and some don't even have names!
Although we share many oral bacteria with other primates,our
oral microbiome is most similar to Neanderthals. In fact, the
oral bacteria of modern humans and Neanderthals are nearly
indistinguishable. However, a few small differences do exist,
and we found that ancient humans living in Ice Age Europe
shared some bacterial strains with Neanderthals, although
these strains are no longer present in humans today. Most
surprisingly, we found that one group of bacteria present in
both modern humans and Neanderthals is specially adpated
to consume starch. This suggests that starchy foods became
important in the human diet long before the introduction of
farming, and in fact even before the evolution of modern
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humans. Starchy foods, such as roots, tubers, and seeds, are
rich sources of energy, and some have argued that our
ancestors' transition to eating starchy foods may have been
what enabled humans to grow the large brains that
characterize our species. Reconstructing what was on the
menu for our most ancient ancestors is a difficult challenge, but
our oral bacteria may hold important clues for understanding
the early dietary shifts that have made us uniquely human.

Our oral microbiome has coevolved with us over millions of
years, but despite major scientific advancements, we still know
very little about it. The humble plaques that cover our teeth
and that we carefully brush away every day, hold surprising
clues about our evolution and valuable information about our
everyday health.
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The humble
plaques that
cover our teeth
and that we
carefully brush
away every day,
hold surprising
clues about
our evolution
and valuable
information
about our
everyday health.
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