The Amyloid Cascade Hypothesis
(Hardy and Selkoe, 2002)
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Oligomers of A, 4, disrupt LTP in the hippocampus by inhibiting

the PtdIns-3-K/Akt/GSK3 4 pathway
(Cho and Collingridge s lab, Nat. Neurosci., 2012)
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Reducing the formation of g-amyloid peptide: a strategy for the
design of disease-modifying drugs in Alzheimer’s Disease
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ORIGINAL ARTICLE

A Phase 3 Trial of Semagacestat
for Treatment of Alzheimer’s Disease

Table 2. Estimated Mean Change from Baseline for the Coprimary and Secondary Outcomes, According to a Mixed-Model Repeated-

Measures Analysis.*

Outcome

ADAS-cog score
Mo. of participants with results
Mean change in score (95% CI)
ADCS-ADLY
Mo. of participants with results
Mean change in score (95% Cl)
CDR-SBi
Mo. of participants with results
Mean change in score [95% Cl)
NPIf
Mo. of participants with results
Mean change in score (95% Cl)
MMSE
Mo. of participants with results
Mean change in score (95% Cl)

Placebo

486
6.4 (5.48 to 7.40)

480
-9.0 (-10.37 to -7.67)

485
2.4 (2.06 to 2.67)

473
1.9 (0.69 to 3.12)

400
-3.4 (-3.95 to -2.86)

Semagacestat,
100 mg

483
7.5 (6.44 to 8.53)

481
-10.5 (-11.94 to -9.07)

480
2.8 (247 to 3.13)

463
2.9 (158 to 4.21)

328
3.9 (-4.51 to -3.30)

Semagacestat,
140 mg

497
7.8 (6.72 to 8.85)

490
-12.6 (-14.1 to-11.2)

494
3.1 (2.73 to 3.41)

472
3.7 (2.36 to 5.08)

303
4.3 (~4.99 to -3.68)

P Values
Sema- Sema-
gacestat, gacestat,
100 mg, 140 mg,
vs. Placebo  ws. Placebo
0.15 0.07
0.14 =0.001
0.06 <0.01
0.28 0.05
0.23 0.03

Doody et al., N. Engl

.J. Med. 2013




Table 2 Ongoing and terminated passive immunotherapy clinical programs in Alzheimer's disease

Name Company Phase Trial population Binding domain Target
Solanezumab  Eli Lilly and Company 3 Prodromal and ABygas Soluble AR
mild AD
Gantenerumab Roche 23 Prodromal and Combined AB N-terminal and Aggregated AB
mild AD mid domain, conformational
BAN2401 Eisai/ BioArctic b MCI due to AD or N-terminal, conformational Soluble AR protofibrils
MNeuroscience/Eisai mild AD
Crenezumab Genentech/Roche 2 Prodromal and AR 12-23 Soluble cligomeric/
mild/moderate AD fibrillar AR and plague
Bapineuzumab Elan/ Pfizer Inc/ Intravenous and Mild/moderate AD AR e Soluble and
Johnson & Johnson subcutanegus programs aggregated A
terminated
BIIBO3Y Biogen Idec/ 1 MCI| due to AD or Conformational A Fibrillar AR
Meurgimmune mild AD
Therapeutics
AABDO3 Elan/Pfizer Inc/ ] Mild/moderate AD AB. Soluble and
Janssen aggregated AQ
SARZ2BE1] Sanofi ] Mild/moderate AD Mot published Soluble oligomeric/
protofibrillar AQ
ABP102 Abiogen Pharma ] AD Catalytic antibody cleaving AD Aggregated AB

Ponezumab® Pfizer Inc. ]

Mild/moderate AD

AB

33—al

Soluble and
aggregated AQ

Lannfelt et al., Alzh. Res. Ther. 2014



Amyloid hypothesis of Alzheimer’s disease:
loss or gain of function?

Amyloid Precursor Protein
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The antibody aducanumab reduces A3
plagques in Alzheimer’s disease

Jeff Sevign}'l*, Ping Chiao'*, Thierry Bussiére'*, Paul H. Weinreb*, Leslie Williams!, Marcel Maier?, Robert Dunstan!,
Stephen Salloway”, Tianle Chen', Yan Ling', John O’Gorman!, Fang Qian', Mahin Arastu!, Mingwei Li', Sowmya Chollate’,
Melanie S. Brennan', Omar Quintero-Monzon!, Robert H. Scannevin!, H. Moore Arnold’, Thomas Engber!, Kenneth Rhodes!,
James Ferrero!, Yaming Hang!, Alvydas Mikulskis!, Jan Grimm?, Christoph Hock?4, Roger M. Nitsch?4§ & Alfred Sandrock!§
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Monomers of f~amyloid are neuroprotective
(Giuffrida et al., J. Neurosci, 29, 10582, 2009)

Peptides dissolved in TFA, HFIP, suspended in DMSO, diluted in DMEM/F12,
overnight at cold T, isolated by filtration (cut-off 10, 30, 50 kDa)
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Neuroprotection by the f~amyloid monomer involves the
activation of a member of the insulin receptor family
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The Insulin Receptor Family
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Monomeric B-amyloid acts as a positive allosteric modulator of
type-1 IGF receptors immune captured from transfected 3T3 cells
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Does amyloid monomer stimulate glucose uptake in neurons?
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Monomeric f~-amyloid stmulates glucose uptake in neurons
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Monomeric g-amyloid stimulates translocation of the neuropil
Glut3 glucose transporter in neurons
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Model of Synaptic-Dependent Release of Af3
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Endogenous production of g~amyloid monomers is required for
activity-dependent glucose uptake in neurons
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Kainate-induced glucose uptake is inhibited by i.c.v. administration
of y~secretase inhibitor-1X
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Evidence for an imbalance between tau
O-GlcNAcylation and phosphorylation in the hippocampus of a mouse
model of Alzheimer’s disease

a) presenilin-1  (PS1,,4,), amyloid

Stefania Maccari precursor protein (APPg,. ), and talpsg,,
Eleonora Gatta :
: b) hyperphosphorylated Tau protein (Oddo
Jerome Mairesse
et al., 2003)

Silvana Gaetani - _ _
Tommaso Cassano c) Cognitive decline (Singh et al., 2011;

Knight et al., 2014),

d) Age-related reduction in glucose uptake
(Nicholson et al., 2010)

University of Lille 1, France
University Sapienza od Roma

Tau glycosylation Tau phosphorylation
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12 months-old 3xTg-AD mice Gatta et al., Pharmacological Research, 2016



Enhanced phosphorylation and reduced O-GIcNAcetylation of

Tau protein in the hippocampus of AD mice
(Gatta et al., Pharmacol. Res., 2016)
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No changes in expression or activity of O-GIcNAc-related enzymes
In the hippocampus of AD mice (Gatta et al., 2016)

O-GlcNAc-related enzymes
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% NMDA toxicity

Neuroprotection by the f~amyloid monomer involves the
activation of a member of the insulin receptor family
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Neuroprotection by g-amyloid monomers is mediated by type-1 IGF

Yy
—
N
o

% NMDA toxicit

N

1
1

% neuronal survival

80 |
60 1
40 1
20 |

receptors

NMDA, 200 uM
NMDA + AG1024, 100nM
NMDA + PPP, 300 nM

\

> \Q
)
N

20
00
80
60
40
20

DAEFRHDSGYEVHHQKLVFFA

\x?c‘ oo e
@\*‘ \‘@v&\ EDVGSNKGAIIGLMVGGVVIA
D
v
CTRL o
S <
o no Ins O T
] : no Ins + AG1024, 100 nM \ o Q"
T e 10 In + PPP, 500 nM & & "§ X
&S

' ﬂ H H T p(Y1161)IGF-IR ’“'.

|

IGF-IR
@P«t \)?Q@\* \“{\ ‘(:‘ A0 m
6&.

IGF-IRi.p.



|
v

HBP ) Glycolysis and
TCA cycle

UDP-GIcNAc ATP

Protein”‘ Phosphorylation [z8:7¢ G

O-GIcNAcylation |
Cycling Cycling
OGA Phosphatase

-~ Possible mechanisms by which O-GIcNAc modulates neurodgg_e_rlgggn/

! ! | !

Translation & Protein Protein (tau) APP Other signaling
transcription degradation phosphorylation processing pathways




