NEUROSCIENCE RECONSTRUCTED

Multifactorial diseases

Presented by Liliane Tenenbaum
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Alzheimer disease
Familial forms: APP, PS1/2 (<1%), ...

But for actually the main neurological diseases, those about which you
hear a lot because they are very frequent and they affect a lot of people
are the multifactorial disease for which a clear genetic origin has not
been identified and actually, it is believed that these diseases are
multifactorial. They might have a genetic factor playing a role, but they
are also environmental factor, ageing, and maybe even epigenetic
factors. This is the case for Alzheimer's disease and Parkinson's disease,
and also for ALS, amyotrophic lateral sclerosis. These diseases are
much more complex and they will require a more complex approach. In
these diseases, few case are nevertheless characterized by a mutation
that can be inherited. These are called the familial forms, but it's only a
very small percentage of the cases. Nevertheless, they are very much
studied because this mutation can tell us something about the
mechanism of the disease. For example, in Alzheimer's disease, the
familial forms, a large percentage of these familial forms are affecting
the metabolism of amyloids. Amyloids are protein that become
misfolded and aggregates. And these aggregates are characteristic of the
disease.
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https://mediaspace.epfl.ch/media/0_uz6q7xgf?st=5
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Alzheimer disease
Familial forms: APP, PS1/2 (<1%). ...
Risk genes: ApoE4

R

Parkinson’s disease
Familial forms: LRRK2, SNCA, Pinkl1, Dj-1, Parkin

Risk genes: GBA, HLA-DRan‘ants
Wlnnl,

Amyotrophic Lateral Sclerosis
Familial forms: SODI, ...

Risk variants: SCFD1
p—y

Notes
This mutation stimulates the research on amyloids aggregation. We have

the same for Parkinson's disease, but in this case, it is Alpha-synuclein.
The LRRK2 mutation, which is a very frequent one among the few
percentage of familial Parkinson's disease forms is also affecting the
folding and the aggregation of Alpha-synuclein. Then we have genes
related to oxidative stress and neuroinflammation, which are also
important factors in this disease. For ALS, there is also one mutation
that has been... Probably more, that have been identified. But again, it's
only a small percentage of the cases. Besides the few percentage of
cases that have a clearly identified genetic origin. These diseases are
also characterised by risk genes, meaning that the people will not
necessarily develop the disease, but they have a two or three-fold higher
percentage of chances to develop the disease. And again, these risk
genes are going to tell us something about the mechanism of the disease
that we might use to develop treatment. For example, for Alzheimer's
disease, we have genes that are related to neuroinflammation or lipid
metabolism. For Parkinson's disease, we find again mutation in the
Alpha-synuclein and LRRK2, and in genes that are related also to the
immune response. And for ALS, we also have risk gene that has been
identified.
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Frydas et al. Uncovering the impact of noncoding variants in
neurodegenerative brain diseases. Trends Genet. 2022 Mar;38(3):
258-272. doi: 10.1016/j.tig.2021.08.010.

Alzheimer disease
Familial forms: APP, PS1/2 (<1%). ...
Risk genes: ApoE4; Trem?2, CD33

Parkinson'’s disease
Familial forms: LRRK2, SNCA, Pink1, Dj-1, Parkin
Risk genes: GBA, HLA-DR, SNCA, LRRK2 variants

Amyotrophic Lateral Sclerosis
Familial forms: SODI, ...
Risk variants: SCFD1

A very interesting point came out when the position of mutation in the
risk gene have been studied. And you can see on this pie that actually
very few mutation are present in exons and the majority is present in the
introns or intergenic region. The majority are actually located probably
in a regulatory region and this affect the expression of this gene rather
than the gene product, the protein itself. This is also a very important
point to take into account when we design new therapy.
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