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How one man's rare Alzheimer’s mutation
delayed the onset of disease

Genetic resilience found ina person predisposed to early-onset dementia could
potentiallylead to new treatments.

Sara Reardon
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Electron microscope image showing an amyloid plague and tau fibres (dark pink lines) in the brain of a person
with Alzheimer's disease. Amyloid plaques are insoluble aggregates of beta-amyloid protein. Credit: Thomas
Deerink/NCIR/SPL

Researchers have identified a manwitha rare genetic mutation that protected him from
developing dementia at anearly age. The finding, published on 15 May in Nature Medicine’, could
helpresearchers to better understand the causes of Alzheimer’s disease and potentially lead

to newtreatments.

For nearly 40 years, neurologist Francisco Lopera at the University of Antioquia in Medellin,
Colombia, has beenfollowing anextended family whose members develop Alzheimer’s in their
forties or earlier. Many of the approximately 6,000 family members carry a genetic variant
called the paisa mutationthat inevitably leads to early-onset dementia. But now, Lopera and his
collaborators have identified a family member with a second genetic mutation — one that

protected him from dementia until age 67.

“Reading that paper made the hair onmy arms stand up,” says neuroscientist Catherine
Kaczorowskiat the University of Michiganin AnnArbor. “It’s just suchanimportant new avenue

to pursue new therapies for Alzheimer’s disease.”

Mutated protein

Lopera and his colleagues analysed the genomes and medical histories of 1,200 Colombians
with the paisa mutation, which causes dementia around ages 45—50. They identified the man with

the second mutation when he was 67 and had only mild cognitive impairment.
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aboutreelin’s role in Alzheimer’s, so the researchers genetically engineered mice with the same
mutation. In mice, the mutated form of reelin caused the tau protein to be chemically modified,

limiting its ability to cluster around neurons.

The study challenges the theory that Alzheimer’s disease is primarily drivenby amyloid
plaques, whichare the targets of several drugs recently approved by the US Food and Drug
Administration. The drugs effectively remove amyloid from the brain, butlead toonly a

moderate improvement inrates of cognitive decline.

The fact that the manstayed mentally healthy for so long despite the many amyloid plaques in
his brainsuggests that Alzheimer’s is more complicated, says Yadong Huang, a neurologist at
the Gladstone Institutes in San Francisco, California. He suggests that there could be multiple
subtypes of Alzheimer’s, only some of which are drivenby amyloid. “We do need different
pathways toreally finally deal with this disease,” he says. The link to tau, he says, is especially
promising because it suggests that tauplays a role inmental decline.Several therapies

targeting tauare currently inclinical trials.

Shared mechanisms

Lopera says that the reelin mutationis extremely rare inthe general population, but that his
team is now looking for this and other mutations among people with the paisa mutation. The
man’s sister, who had both the paisa and reelin mutations, began developing cognitive
impairment at age 58 and severe dementia at 64 —later thanaverage for someone with the
paisa mutation. The authors say that she had experienced head injuries and had other disorders
that could have contributed to her developing dementia earlier than her brother.
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“It’'sreally cool because it’s telling us there’s some shared mechanisms,” Kaczorowskisays.
Reelinand APOE compete to bind to the receptor, and the two findings suggest that either a
stronger reelin protein or a weaker APOE protein can protect the brainagainst the disease.
Arboleda says this suggests that therapies targeting reelinor APOE might be even more
effective insporadic Alzheimer’s cases, whichtend to be less aggressive and progress more

slowly thanthe early-onset type that the Colombianfamily experiences.

As with many people with Alzheimer’s, the man’s hippocampus — a brainregion controlling
learning and memory — was smaller thanaverage at the time of his death, suggesting that it was
degenerating. But because his cognitive abilities remained relatively intact, Kaczorowskisays,
neurons in other parts of the brain might have repurposed themselves to make up for the
damage.Knowing whether that happens, she adds, could help to inform future therapeutic
strategies.

“The vast majority of researchfocuses onwhy some people have Alzheimer’s, very feware on
conditions where a factor cango against this disease,” says Huang.He says that further
researchis needed to pin down the mechanism through which reelinand APOE affect tau, and
whether targeting these proteins could help people with Alzheimer’s who do not have the paisa
mutation. “This is one of those few cases that really opens the door for anti-Alzheimer’s
research”
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