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Three goals

A 1) Discuss where Alzheimer genetics is up to.

A 2) Why have anti amyloid treatments failed for
AD?

A 3) What does genomics suggest are the general
features underlying slective vulnerability



Neurodegenerative Diseases:- we live in a
time, when instead of having one gene for a
syndrome, we have many, mendelian and risk

loci
A This richness of data gives us pathways to

disease.

A A major questions in neurodegenerative disease
IS why only some neurons are affected. By
identifying pathways to diseases, we are
highlighting the critical weakneses in particular

neurons

A 1 will suggest that most late onset diseases are
predisposed to by a failure in damage response
and clear up



Ancient History: Mendelian Disease

A APP mutations 1990/1991: autosomal dominant;
usually onset I n the 50s
presentation. Also APP duplications cause AD

A PSEN1 1995: autosomal dominant, usually onset

In 40s, slightly more complex phenotype. Some
nave spastic paraparesis and cotton wool
pDlaques.

A PSEN2 1995: autosomal dominant, variable onset
A FTD, MAPT mutations 1998: tangle only disease.

A Mice with plaques and with tangles



AD/FTDP-17 - Pathways to neurodegeneration
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Genetic dissection of Alzheimer's
disease and related dementias: amyloid
and its relationship to tau
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The Bar at Buffalo Run, Keystone
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Proteolytic processing of APP. A, the schemat
domain shaded in red and enlarged.
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Mut ati ons wh I-sedretasecagpear e
to I ncrease the ri sk of

Now, good genetic evidence for ADAM10/17
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APP mutati ons which red

secretase appear to protect against
Al zheil mer s diI sease
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Anti-amyloid stategies which have been tried:-

A o-secretase inhibition
I Semagacestaté .patients got worse

A b-secretase inhibition
I Verubecestaté failed futility test

ADirect ADb i mmunisati on

I Mi xXed effects on sol whfakd Al
In phase 3 trial

AAnti bodies which target
concentration
I Solanuzemabeé é failed phase 3 trial

A Antibodies which attack and remove plagues
i Aducanumabé stilll in phase 3



One important factor is that the timescale
of the disease process is very long
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Ab I mmuni sation (2012)
removal (very small numbers)

Long-term effects of Af3,, immunisation in Alzheimer’s
disease: follow-up of a randomised, placebo-controlled
phase I trial

Clive Holmes, Delphine Boche, David Wilkinson, Ghasem Yadegarfar, Vivienne Hopkins, Anthony Bayer, Roy W Jones, Roger Bullock, Seth Love,
James W Neal, Elina Zotova, James A R Nicoll

NAl t hough i mmunisation with
of amyloid plaque in patients with AD, this clearance did
not prevent progressive neurodegenerationo (small
numbers)



nature
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Consortium, 75,000 individuals

Meta-analysis of 74,046 individuals identifies 11 new
susceptibility loci for Alzheimer’s disease
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