
 

Overlooked proteins may be key to better
diagnosis of Alzheimer's
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In a new study of Alzheimer's disease, researchers at UC San Francisco
have discovered that a relatively unstudied form of the tau protein
associated with neurodegeneration may be a means for better diagnosis
and treatment of the disease.

The form of tau, which is broken into fragments that accumulate in the
brains of people with Alzheimer's, is likely to play a role in the
degenerative progression associated with the condition, the researchers
say. It is distinct from other tau accumulations that have been the focus
of earlier drug development.
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Because this type of truncated tau protein is not present in the brains of
patients with most other forms of dementia, measuring the fragments in
cerebrospinal fluid may be a way to more accurately diagnose or stage
the disease.

In addition, the protein fragments and the enzyme that cuts the protein
into pieces might prove to be promising drug targets for which there are
already drugs in development.

"This work really opens our eyes to an important pathogenic process in
Alzheimer's disease that hasn't been given much attention," said
neuropathologist Lea T. Grinberg, MD, Ph.D., who co-led the study,
published June 2, 2022 in Neuropathology and Applied Neurobiology
with Michelle Arkin, Ph.D., chair of Pharmaceutical Chemistry.

Grinberg, the John Douglas French Alzheimer's Foundation Endowed
Professor, said a "huge" number of neurons within toxic tangles of
accumulated tau include these tau fragments. "Experimental work shows
that this form of tau likely contributes greatly to the neurodegeneration
and cognitive decline in Alzheimer's," she said.

Neurons 'not on the radar'

Researchers have long known that another type of tau, called phospho-
tau, is present in neurons affected by Alzheimer's disease, forming its
characteristic and disruptive tangles. Efforts to target this type of tau
with drugs have thus far been unsuccessful.

Truncated tau, specifically when it has been fragmented by an enzyme
called caspase-6, appears to have a separate role in neurodegeneration in
people with Alzheimer's disease and another form of dementia known as
Pick's disease, according to Grinberg, who is also a member of the
UCSF Weill Institute for Neurosciences.
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The researchers were able to assess tau in human brains thanks to
UCSF's Neurodegenerative Disease Brain Bank. By observing donated
tissue from 37 patients, they found that neurons of some patients with
Alzheimer's disease had both types of tau, while others had only the
fragmented tau.

"These neurons are not even on the radar when researchers screen for
disease using phospho-tau markers," she said. "By looking only at
changes in phospho-tau, we're missing a lot of the pathological process."

In addition, the abundance of fragmented tau observed in patients who
had Alzheimer's and Pick's disease was barely seen in patients with other
forms dementia that involve abnormal tau function, Grinberg said,
meaning that detection of fragmented tau may help distinguish between
dementias in living patients, which is not currently easy to do.

Leveraging drugs already developed

Enter Arkin, the Thomas William and Frederick John MacWilliam
Distinguished Professor whose specialty is designing new ways to detect
and treat disease. Her team developed the antibodies to measure the
caspase-6-specific fragments. Following from the human data showing
the prevalence of caspase-6 activity, Arkin is working with her
colleague, pharmaceutical chemist Adam Renslo, Ph.D., to develop drug-
like inhibitors that halt the ability of caspase-6 to cut up tau proteins.
They hope that such an approach might prove to be a promising
treatment for the devastating disease.

"This study gives us a better idea of how we might use these drugs to
treat Alzheimer's, to develop better diagnostic tests and to identify other
neurodegenerative diseases might best be treated with these new drugs,"
she said.
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  More information: Panos Theofilas et al, Caspase‐6‐cleaved tau is
relevant in Alzheimer's disease and marginal in four‐repeat tauopathies:
Diagnostic and therapeutic implications, Neuropathology and Applied
Neurobiology (2022). DOI: 10.1111/nan.12819
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