NAILING DOWN HAR FUNCTION
A remaining challenge in the study of human accelerated regions (HARs) is establishing their specific functions during development and other
biological processes. But modern stem cell technologies could provide the answer.
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Take skin biopsy from a
nonhuman primate.

Reprogram skin fibroblasts into
brain, heart, or liver cells.

likely that a multitude of forces combined
to spur the evolution of these uniquely
human DNA sequences.
Researchers have come a long way
toward illuminating the functions of HARs
and their potential roles in human evolution, but we are still far from understanding their specific functions in development
and other processes. One of the major
challenges that we face is establishing causality. Fortunately, emerging technology
has made it possible to create brain, heart,
and liver cells from a primate skin biopsy16
and edit the DNA of these cells in the laboratory. These advances allow researchers
to test whether specific human mutations
alter the ability of HARs to activate genes
in human or primate cells.17 Additionally, because enhancer activity can now be
assayed with high-throughput genomic
techniques, it is conceivable to move from
testing HARs one by one to investigating
thousands of them in parallel. These exciting breakthroughs promise to accelerate
research on HAR function and the evolutionary forces that shaped HARs.
High-performance computing and
algorithm development will continue to
be critical to HAR research. My analysis
that discovered the original 202 HARs
would still be running today if I had implemented it on a single desktop computer
rather than a 1,000-node computer clus-

Edit the DNA of a specific chimp
HAR to match the human sequence.

ter. Instead of waiting for the program to
end, we spent the past decade showing
that HARs are key regulators of embryonic
development. This is a huge step forward
from HARs being viewed as bizarre junk
DNA of unknown function. Looking ahead
to when all of our genomes have been analyzed and tools exist for precise editing of
HARs in human cells, it seems possible to
figure out what happened when each of
these evolutionarily conserved sequences
suddenly mutated in humans. g
Katherine S. Pollard is a biostatistician at
the Gladstone Institutes in San Francisco,
California.
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