
 

Scientists discover a new feature that
distinguishes modern humans from
Neanderthals
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Skoltech scientists and their colleagues from Germany and the United
States have analyzed the metabolomes of humans, chimpanzees, and
macaques in muscle, kidney, and three different brain regions. The team
discovered that the modern human genome undergoes mutation which
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makes the adenylosuccinate lyase enzyme less stable, leading to a
decrease in purine synthesis. This mutation did not occur in
Neanderthals, so the scientists believe that it affected metabolism in
brain tissues and thereby strongly contributed to modern humans
evolving into a separate species. The research was published in the
journal eLife.

The predecessors of modern humans split from their closest evolutionary
relatives, Neanderthals and Denisovans, about 600,000 years ago, while
the evolutionary divergence between our ancestors and those of modern
chimpanzees dates as far back as 6.5 million years ago. Evolutionary
biologists are after the particular genetic features that distinguish
modern humans from their ancestors and may give a clue as to why
humans are what they are.

Researchers from the Skoltech Center for Neurobiology and Brain
Restoration (CNBR) led by Professor Philipp Khaitovich and their
colleagues from the Max Planck Institutes in Leipzig, Dresden and
Cologne and the University of Denver studied metabolic differences in
the brain, kidney and muscle of humans, chimpanzees, and macaques.

The research supervisor was a renowned evolutionary biologist,
Professor Svante Pääbo, who earlier on had discovered the Denisovan
and led the Neanderthal Genome Project.

The team looked at an interesting human mutation that leads to amino
acid substitution in adenylosuccinate lyase, an enzyme involved in the
synthesis of purine inside DNA. This substitution reduces the enzyme's
activity and stability, which results in a lower concentration of purines in
the human brain. The team showed that the new mutation is typical for
humans only and does not appear in other primates or Neanderthals. The
researchers proved that this mutation is indeed the reason for the
metabolic peculiarities in humans by introducing it into the mouse
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genome. The mice subjected to mutation produced fewer purines,
whereas an ancestral gene, when introduced into human cells, led to
apparent metabolic changes.

"Although a powerful tool for scientists, the decoded human genome,
unfortunately, cannot account for all the phenotypic differences between
humans. The study of the metabolic composition of tissues can give
clues about why functional changes occur in humans. I am delighted that
we have succeeded in predicting the metabolic characteristics of modern
humans and validated our hypotheses on mouse and cell models, even
though we did not have 'live Neanderthals' to work on," says lead author
and Skoltech Ph.D. student Vita Stepanova.

  More information: Vita Stepanova et al, Reduced purine biosynthesis
in humans after their divergence from Neandertals, eLife (2021). DOI:
10.7554/eLife.58741
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