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Incremental Innovation in Alzheimer’s Disease Therapeutics
From Treatment to Disease Prevention

CURRENT THERAPIES m FUTURE OPPORTUNITIES IN DEVELOPMENT '

SYMPTOMATIC Cholinesterase inhibitors (e.g., doneperil)
* NMDA-receptor antagonists (e.g., memantine, amantadine)
15T GENERATION

DT — Anti-Ap mAbs (e.g., aducanumab, lecanemab, donanemab)

» High-potency anti-Ap mAbs - improved patient access, safety,
NEXT GENERATION & efficacy ' _
DiseasE MobpiryiNg  * Anti tau-MTBR mAbs - incremental efficacy

» Others (synuclein, vascular and glial biology)

PRIMARY & SECONDARY

S + AB + Tau active vaccines
ggﬁé];ndyylmd beta; mAb, monoclonal PREVENT'ON; TREATMENT ﬁ
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Cleavage Site

Dual AB/Tau Vaccine - Design and Aftributes

— . N
AB Peptide 21N
|
Desirable Attributes Design Desirable Output

Single construct vaccine able to
induce meaningful and balanced

tau and AP response in older adults

Induces antibodies that clear
plaques and neutralize soluble AB
and tau

No cytotoxic T-cell response
associated with
meningoencephalitis

AN

Linear peptide, cleavable linkers

Optimal carriers, immunization
schedule, adjuvant

Validated tau and AB epitopes

Elements for Induction of mature
Th-response

Short epitopes
Peptides with no anticipated off-
target binding

AR

Optimal antigen presentation with
persistent immune response

Overcomes immunodominance
and immunosenescence

Antibodies bind relevant epitopes
on pathogenic proteins

IgG switch and affinity maturation

No cytotoxic T-cell responses
Specific antibodies

prothena



Quantity ‘

Dual AB/Tau vaccines generate appropriate magnitude of immune response

v' High, Balanced x Unbalanced
Favors AB Favors Tau
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Abeta Tau Abeta Tau Abeta Tau Abeta Tau

Construct A Construct B Construct C Construct D

Mouse titer analysis on bleeds performed by ELISA against recombinant tau and AR, h
N=4 mice/group; mean +/- SEM P rothena




Quality

Dual AB/Tau vaccines generate appropriate antfibody isotypes

v Isotypes anti-Ap v Isotypes anti-tau
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Mean +/- SEM

4X Background Titer

IgG1 IgG2a IgG2b IgM IgG1 1gG2a IgG2b IgM IgG1l IgG2a IgG2b IgM IgG1 IgG2a IgG2b IgM

Contstruct A Contstruct B Contstruct A Contstruct B

v High levels of IgG’s; low/undetectable IgM’s

Mouse titer analysis on bleeds performed by ELISA against recombinant fau and AR
N=4 mice/group; mean +/- SEM protheﬂa




Quality

Dual AB/tau vaccines generate antibodies that bind Ap and tau pa

AP plaque -»
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Immunoreactivity of immunized guinea pig serum (1:300 dilution) to brain from patient with AD

v'Strong immunoreactivity to tau and AB pathology in AD brain
v ...at relevant dilutions for CNS exposures (0.3%)

Red arrows = AP pathology (plaques)
Blue arrow heads = Tau pathology (cell bodies and neurites) p I’Oth ena



QUCIlIfy Dual AB/Tau vaccines generate antibodies with prop
amyloid plaque clearance

Insoluble AB Phagocytosis
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v Antibodies capable of
inducing phagocytosis
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Animal Number

pHrodo™-conjugated, synthetic AB,_, fibrils with immunized guinea pigs
IgG’s (10pug/ml total IgG; ~1:1000 of sera concentration) in the presence of
human phagocyte cell line

Positive control: 0.1 ug/ml of picomolar affinity N-terminal AB antibody
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Quality

Dual AB/Tau vaccines generate anfibodies that neuiralize

v Antibodies capable
of blocking soluble
ApB from binding to
synapses

Neutralization

AB 1501 1502 1504 1505 1506 GP N-term
alone IgG AB mAb

N=3-6 samples/guinea pig; mean +/- SEM

500nM AR soluble aggregates incubated immunized guinea pigs 1I9G
(500nM total IgG) and added to primary hippocampal neurons
Positive confrol: 500nM of picomolar affinity N-terminal AR anfibody
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Quality

Dual AB/tau vaccines generate antibodies that neutralize 1o

HSPG - putative cell
receptor of ta

Recipient
cell

v Antibodies capable of blocking
soluble tau from binding to a
HSPG-analog (heparin)

Blockade of tau-heparin binding
with sera from immunized Guinea Pigs

-+ Neg. Control

-& Construct B
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Percent Tau bound to heparin
al
o

1/800 1/400 1/200 1/100 1/50
Serum dilution
Blockade of tau (100ng/ml) binding fo heparin in the presence of sera from

immunized guinea pigs was determined by ELISA;
N=4 guinea pigs/group; data represents mean +/- SEM




Safety

Dual AB/Tau vaccines avoid cytotoxic T-cell responses in non-human'p

T-cell response following two chronic immunization schedules

v Unable to induce
measurable
cytotoxic T-cell
activity in monkeys
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Isolated peripheral blood mononuclear cells (PBMCs) from immunized monkeys for 6 months were analyzed for cellular immune response by ELISpot assay;
N=4 cynomolgus monkeys/group PHA = phytohemagglutinin

|




Dual AB/Tau Vaccine
Discussion

v'We designed novel linear, dual AB/tau vaccine constructs that properly drive generation of
antibodies against AR and tau in multiple preclinical species, including non-human primates

v'Dual AB/Tau vaccines generated titers with quantity (levels, balanced AB/tau response),
quality (epitopes, isotypes, apparent affinity, and anti-tauv and Ap activity), and apparent
safety (no cytotoxic T-cell response in primates)

v These preclinical data support clinical development of this dual-immunogen vaccine for the
potential treatment and/or prevention of Alzheimer’s disease




