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la maladie d’Alzheimer:
la plus fréquente des amyloses
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Alzheimer’s Disease: A Deadly Epidemic
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Common and deadly diseases without
cures,

Substantial human and financial cost.

Alzheimer's Disease (AD) is the most
common neurodegenerative disease.
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AD: Pathophysiology — Amyloid - Genetics

(1980s-2009)

Early-Onset Familial AD Genes:

-  Families

* Amyloid precursor protein (APP): Ch21 | | i eestiona!
* Presenilin 1 (PSEN1): Ch14 - Auosoma
« Presenilin 2 (PSEN2): Ch1 ominant

- <1% of all AD
Late-Onset AD Gene:

- Families
- Linkage/case-
H H control
* Apolipoprotein E (APOE) S oainty
- 20% PAR
L

APP Presenilins APOE
Struwe et al., 1929, Jervis et al., 1948 Sherrington et al., 1995 Pericak-Vance etal., 1991
Glenner and Wong, 1984 Levy-Lahad et al., 1995 Namba et al., 1991

St George-Hyslop et al., 1987 Rogaev et al., 1995 . Corder etal,, 199933
Tanzi et al., 1987, Goldgaber et al., 1987 Strittmatter et al,, 19
Goate etal., 1991
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Therapies al Anti-Amyloid Antibody

Gantenerumab
Blocks fibril
elongation
® (+ PET, - Clin)

Proto-fibril
Beta-secretase @ @ ;
0 A-beta A-beta /

monomer oligomer

-

Gamma-secreta

)

Solanezumab Aducanumab
Blocks initial Blocks second

aggregation phase Lecanemab phase aggregation

(- PET, - Clin) Binds proto-fibrils (+ PET, +/- Clin) Donanemab

(+ PET, + Clin) Binds plaques
(+ PET, + Clin)

N\ ‘bod
= Monoclonal antibody _ Annu. Rev. Med. 2024, 75:99-111

[Lessons Learned from Approval
of Aducanumab for Alzheimer's
Discase

Joddith L 1cndetrmk™ and | Loary L Paubon'?
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Two Phase 3 Trials of Gantenerumab
in Early Alzheimer’s Disease

R.). Bateman, ). Smith, M.C. Donohue, P. Delmar, R. Abbas, S. Salloway,
). Wojtowicz, K. Blennow, T. Bittner, S.E. Black, G. Klein, M. Boada, T. Grimmer,
A. Tamaoka, R.J. Perry, R.S. Turner, D. Watson, M. Woodward, A. Thanasopoulou,
C. Lane, M. Baudler, N.C. Fox, J.L. Cummings, P. Fontoura, and R.S. Doody,

for the GRADUATE | and Il Investigators and the Gantenerumab Study Group*

What the Gantenerumab Trials Teach Us
about Alzheimer’s Treatment

Lon S. Schneider, M.D.

Lecanemab in Early Alzheimer’s Disease

nson, P. Aisen, R.J. Bateman, C
L. Froelich, S. Katayama, M. Sabbagh, B. Vellas, D

C.H. van Dyck, C.J. Swa Chen, M. Gee, M. Kanekiyo, D. Li, L, Reyderman, S. Cohen,

atson, S. Dhadda, M. Irizarry, L.D. Kramer, and T. lwatsubo

Lecanemab and APOE Genotyping in Clinical Practice—
Navigating Uncharted Terrain
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la maladie d’Alzheimer:
un modele pour I'amylose a transthyrétine?
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r ATTR amyloidosis J

rils form?
hese structural changes?

1. How, where, and when fib
tion and/or impaired

' 2. How early can we detect t
3. Is ATTR a disease of protein aggrega
/ clearance mechanisms?

4. What leads to the phenotypic variability?

e

Soluble protein
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Amyloid fibrils

2024 M N "
0 tayo Foundation tor Medical Education and Research | W1 116065-9
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(What leads to the phenotypic variability? )

In neurodegenerative amyloid diseases... @
( \ Y N\ -~

AD

- FBD
FDD
: PART
<=
o () CTE

Tauonathies

® AGD
ARTAG
+3 or +16

IS g
R

Scheres Lab, @MRC, UK
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Wat leads to the phenotypic variabilityﬂ

Hypothesis: the structure of ATTR fibrils is
associated with phenotype

All ATTR patients have at

least one type of ‘ré
structure. The gate is (
closed!
Some patients have a
ATIRWR (5x) Gt pelert | second type of structure
ATTRv-V122! (2x) 2 h d.ff
ATTRv-T60A (3x) / with different gate w
ATTRv-V30M (3x) TS itions!
TRV & 6_// = positions!
ATTRv-A25S (&
ATTRV:D3OA Riee Some patients have a
ATTRv-184S (3x)
ATTRV-V122Delta second type of structure
with more than one

ATTRv-184S patient 2 3
et filament! @

The different structures
are consistent between
organs from the same
patient

Saelices, ISA 2024

Amyloid fibrils
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transthyrétine & cerveau:
les liaisons dangereuses
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ATTR in the Central Nervous System

Is there a Downside to Long Term TTR
Suppression in the CNS?

Are we Saving the Heart and Sacrificing the Brain?

Buxbaum, ISA 2024
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Unmet Needs in ATTR therapy

. CNS: pV50M CNS not same as OLMA disease associated
with other mutations with respect to age of onset, clinical
symptoms, pathology, pathogenesis.

« Ocular: Most eye findings in ATTR pV50M are also seen with
other mutations associated with systemic deposition.

- Potential Solutions:
« |ntraocular/intrathecal administration of current oligonucleotides

- Systemic administration using, better tissue specific biological

vectors, e.g. AAV’s.
. Better medicinal chemistry o_f
or stabilize TTR in these previo

e |s there a downside 1o achieving these goals?

small molecule stabilizers, to SUPPTESS
usly inaccessible sites.

Buxbaum, ISA 2024
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Ttr Null Mice

Normal lifespan and fec
: undity; normal th
function; normal vitamin A metabolism If)gl:ltd

sufficient (Episkopou V et al
) . PNAS(USA) 90:23_ 1993-
Palha J et al. AM J Physiol 272:485, 1997).) it

NPY phenotype; obesity hyperph
et al. FASEB J 20:168, 200%')_ yperphagy (Nunez

Behavioral Defect in spatial memory (Sousa JC et al.
Neurobiol 88:381, 2007).

Differ from RBP knockouts in both function and
pathology: Neuronal loss, astrogliosis in dentate

gyrus; Apparent reduction in SGV neuroblasts
(Buxbaum JN et al. Neuroscience 275:352 2014).

“Hyper-myelinated” oligodendrogliocytes in
development (Alshehri B et al. Sci Rep 10:4189, 2020).

Enhanced susceptibility to effects of human AD
transgenes. (Stein et al. JNS 24:7707, 2004 Choi et al.

JNS 27:7006, 2007: Buxbaum et al. PNAS 105:2681, 2008).

Calbindin

NeuN
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Human AD Brains Stain with Anti-TTR antibody

(Masliah and Buxbaum unpublished)

Senile Cerebral Amyloid Prealbumir.\ as a Common
Constituentin the Neuritic Plaque,.nn the . .
Neurofibrillary Tangle, and in the M|croang|op§th|c
Lesion Shirahama, skinner, Westermark, Rut?lr;o;v(,)
Cohen, Brun and Kemper, J Pathol 1982, 107:41-

Good data are good data even 30 years later.

Buxbaum, ISA 2024
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TTR is up-regulated in brains of APP mice and hTTR
transgene reduces Abeta species

In brains of hTTR+/APP mice, In brains of APP mice, TTR
Abeta species were reduced transcription was upregulated
compared to those of APP mice compared to those of WT mice.

hTTR*
APP APP
mTtr mTtr-

SHPASHPAES WP

Relative expressic

-8B88

]

APP (5) WT (3) j

qRT-PCR APP23 (m Ttr+/+)
Two sample t-test, p=0.07

AR—

inhibi i AC, \hen
Cortex pie re homogenized in lysis buffer with proteinase inhibitor and cgn\nfuged at 10,0009 for 10min at
i we ' . !
Iletxr:;u(;?;nded and sample boiled 10 min. Probed with 6E10 antibody (anti-AB)
pe

Buxbaum, ISA 2024
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How Does TTR inhibits AB aggregation
Increased in vitro
Hl:jman TTR o0 g e
reduce A ® | < AB+hTTR (2uM
P : Sl —°—AB+mTTR((2uul\R)
neurotoxicity? 31000+
¢ 8004
= 600-
|—
o i 400:
TTR binding to AB1-40 500.
(0)) = .
huTTR KD 24+12 uM 0 10 20 30
T h
muTTRKD 16+7 uM ime (hours)

Li X, etal. J Neurosci 31:12483-90, 2011

Buxbaum, ISA 2024
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Transthyretin inhibits a-synuclein fibrillogenesis

15000
1
40uM a-synuclein é
N
L]
-
.;cs"'-—u-“‘“'\--.-é-
10000 - - 7
L4
& & o
@ & Ll assynuclein : huTTR
= .
F 5000+ L
-
.
"
:1 a-synuclein : MTTR

1 X/ A A}
0 20 40 60 80
time (hr)

Jain, Chapman, Buxbaum unpublished
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TTR in Prp infected mice

TTR Immunoreactivity

-

greh

Neuronal counts (0.1 sqmm)

o N 3
o @

Prp Infected

Masliah and Buxbaum unpublished

Buxbaum, ISA 2024
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TR expression in CNS HIV

Non tg

HIV1 tg rat
g TTR
, 5 : YA A ;‘, YA S L IT:"".-"'“' > ”
=aE i
7
S >
O >
o <&
X
&
TIR
— - : A 38
‘L | TR =
YA S\t ' 250
4 (SRR e §
! ] s | ot SR -1 - 20
= & ’l(i( | "%/ T 150
. g =y ’,‘--.V AR, 2 100
"‘\L 5 Ly "n " By O sp
S DA e L \e
) i ) SAA N A ) RO O S R
o°°¢ QS\
&

Masliah and Buxbaum unpublished

Buxbaum, ISA 2024
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The Relationship Between TTR and AB Amyloidogenesis: its complicated

Wang et al

Stein & Johnson™ HSF1

Berridge

INTRACELLULAR

a-secrelase

N T
— e

)

v

By
A Kinases

SAPPa  APP % o) -
EXTRACELLULAR ‘ s o/ e

sAPPf
Cao & Sudhof

Buxbaum, ISA 2024
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Questions and Answers

* Are we saving the heart and sacrificing the brain?
* Enhanced survival allows increased manifestations of CNS phenotypes.

* These are present in some carriers early i imari iti
. r y in ATTR pV50M primarily as cognitive
dysfunction (symptomatic>asymptomatic: early>late; males>feme}‘es. -

* Current systemic treatment is unsatisfactory because of inadequate CNS/ocular
access.

* Effective the(apy is likely to be achieved by either systemic delivery of stabilizers or
TTR synthesis suppressors that attain sustained therapeutic concentrations in the
eye and brain or new modes of delivery (physical or biologic).

« |s there a downside to long term TTR suppression?

» We may not yet recognize all the physiologic roles of TTR in the CNS.

« Potential hazards of CNS targeted agents, particularly those that suppress TTR
synthesis, could involve interfering with the apparent “chaperone” like function of
TTR in the context of neuronal stress, particularly but not exclusively, those related
to aging associated neurodegenerative diseases like AD and PD.

Buxbaum, ISA 2024
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conclusion

* l]a maladie d’Alzheimer —un modele pour 'amylose a TTR?

e comprendre le role de TTR dans le systeme nerveux central - un
préalable indispensable avant de cibler TTR dans le cerveaul!



