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MIT Scientists Try To Fix Alzheimer's Risk Gene By
Editing RNA

July 11, 2019 By Carey Goldberg

The CRISPR family enzyme CAS13 (pink) uses a special guide (red) to target RNAs in the cell (blue.)
(Courtesy of Stephen Dixon/the McGovern Institute)

MIT scientists used a novel tool to try to edit out a genetic risk for Alzheimer's
disease, they report in the journal Science.

The paper describes a new method that's related to the powerful gene-editing
tool CRISPR. But CRISPR gene editing makes permanent genetic changes; this
new method edits RNA, DNA's chemical cousin, and can be temporary.

Story continues below
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As a proof of principle, the researchers showed that they could alter a gene called
APOEA4 that raises the risk of Alzheimer's disease, effectively converting it to the
benign version APOE2.

Researcher Jonathan Gootenberg from MIT's McGovern Institute cautions that
the research, in cells, is in very early stages.

Get the latest health, medicine and science news sent to your inbox each week with
CommonHealth's newsletter. Subscribe here.

"It's a first step in a very large journey,” he says. "We're still at the base of the
mountain, you might say."
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But the researchers say RNA editing seems to hold promise, particularly for
possible use in brain diseases.

The experiment with the Alzheimer's-related gene "is a great example to
demonstrate the power of this technology, because so many people know this
gene and know its relationship to a fearful disease,” says medical geneticist Dr.
Robert C. Green of Brigham and Women's Hospital, who has done extensive
research on people with the APOE4 gene variant.

However, he adds, he expects that gene-editing will first be used in humans on
different genetic targets — "places where the change in letters actually means
that you will get the disease,” not genes that merely raise the risk of a disease, as
APOE4 does with Alzheimer's.

The paper is fundamentally about the development of new tools for research and
perhaps someday treatments, Gootenberg and fellow lead author Omar
Abudayyeh say.

RNA editing alleviates some concerns about DNA editing, Abudayyeh says. For
example, some worry that DNA editing could miss its targets and cause
permanent harm.

RNA editing methods get around that risk, he says, because its effects are not
permanent. So editing RNA could modulate someone's genetics temporarily to
improve their health, Abudayyeh says: "It's almost like a small, pill-like version
of gene therapy."

Related:

e Boston Brilliance: CRISPR Scientists Omar Abudayyeh and Jonathan Gootenberg
e CRISPR Wizard Feng Zhang: The Making Of A Sunny Science Superstar

e CRISPRed Food: How Gene Editing Is Expected To Change Our Crops — And Supermarket
Shelves
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