
 

Novel sequencing approaches highlight role
of brain gene activity in Alzheimer's disease
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Innovative new research has revealed that the activity of different
versions of genes expressed in the brain is associated with the
accumulation of the protein tau, which is a hallmark of Alzheimer's
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disease.

The University of Exeter Medical School research used new "long-read"
sequencing technology to progress understanding of how genes are
expressed in the brain, revealing potential new targets for drug
development to treat dementia.

We have approximately 20,000 genes encoded in our DNA sequence,
but each gene can be expressed in many different versions—or
isoforms—that are generated by a process called "alternative splicing."
This process can produce many isoforms of an expressed gene by
sticking together different parts of the coding sequence in different
combinations.

In a study published in Nature Communications, the Exeter team used
long-read genetic sequencing, combined with new data analysis tools
they created. The paper is titled "Long-read transcript sequencing
identifies differential isoform expression in the entorhinal cortex in a
transgenic model of tau pathology."

The new technique can read greater and more complex sequences of
genetic material in one go than ever before. This allowed the team to
map out the diversity of isoforms in the brains of mice adapted to carry
a human mutant form of the protein tau, in the greatest detail to date.

As well as finding hundreds of new isoforms of genes known to play a
causal role in Alzheimer's disease, they found specific isoforms that
were associated with the accumulation of tau.

They were then able to show that many of the isoforms found in mice
were differentially expressed in tissue from human donors who had died
with Alzheimer's disease, showing the discoveries are relevant in the 
human brain. This work was supported by a research grant from
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Alzheimer's Research UK.

The research builds on the team's previous work, which found thousands
of new isoforms in the brain linked to a wide range of disease.

Professor Jonathan Mill, of the University of Exeter Medical School, is
senior author on the paper, and said, "This is incredibly exciting research
which gives us far greater detail on how genes involved in dementia are
expressed in the brain and reveals potential new drug targets for treating
Alzheimer's disease that could one day disable the mechanism by which
the tau accumulates.

"The more we learn about the way Alzheimer's disease genes are
expressed in the brain, the more we realize how much more there is to
discover, and this paper is a significant step along that path."

Lead author Dr. Szi Kay Leung, at the University of Exeter Medical
School, said, "Advances in technology are allowing us to map out
molecular changes in the brain in greater detail than ever before.

"Through that we're learning that the complex pathway of gene
expression is key in the development of Alzheimer's and could also hold
the key to new treatments. We've made our analysis pipeline available as
a resource to the community to stimulate further research in this area."

  More information: Szi Kay Leung et al, Long-read transcript
sequencing identifies differential isoform expression in the entorhinal
cortex in a transgenic model of tau pathology, Nature Communications
(2024). DOI: 10.1038/s41467-024-50486-8 

On bioRxiv (2023). DOI: 10.1101/2023.09.20.558220
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