Cooling 'brains on fire’
to stop Parkinson’s

Prof. Matt Cooper



Parkinson’s Disease

¢ Parkinson’s Disease (PD) is caused by the death of key cells in the
brain, leading to the loss of dopamine, a chemical used to control the
movements a person makes as well as emotional responses.

¢ While symptoms can be controlled by Levodopa therapy over a few
years, the disease is still progressing and no disease-modifying
treatments are currently available.

¢ Targeting neuroinflammation through inhibiting inflammasomes may
address this major unmet medical need.
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Harmful inflammation & inflammasomes

¢ Our body uses special sensors to detect microbes or products of
damaged tissues.

¢ Inflammasomes are an important family of such sensors.

¢ When immune cells recognise an infection or harmful substance in
the body that needs to be neutralised, inflammasomes — groups of
proteins in the immune cells — generate signals that cause
iInflammation and call other cells to help.

¢ This short term, beneficial inflammation allows the cells to fight and
clear the infection or foreign particles, restoring us to good health.

¢ However, if inflammation becomes chronic, many kinds of
iInflammatory diseases can occur.
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Does chronic inflammation drive Parkinson’s disease?

BEHIND THE SCIENCE
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Discovery of Inflammasomes & NLRP3

Jurg Tschopp (1951-2011) first Hal Hoffman identified mutations in
characterized the Inflammasome Cryopyrin (CIAS1/NLRP3) associated with

an autoinflammatory phenotype: CAPS

Jiirg Tschopp Hal Hoffman Photo: UCSD

Photo courteay of Université de Lausanne.

Am J Hum Genet. 2000 May;86(5):1693-8. Epub 2000 Mar 30.
Molecular Cell, Vol. 10, 417-426, August, 2002, Copyright ©2002 by Cell Press

Identification of a locus on chromosome 1q44 for familial cold urticaria.
The Inflammasome: A Molecular Platform Hoffman HM", Wright FA, Broide DH, Wanderer AA, Kolodner RD.
Triggering Activation of Inflammatory
Caspases and Processing of prolL-$

Mat Gengt. 2001 Nov,28(3):301-5.

Mutation of a new gene encoding a putative pyrin-like protein causes familial cold
autoinflammatory syndrome and Muckle-Wells syndrome.
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NLRP3 associated with many inflammatory diseases \27‘
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The NLRP3 inflammasome is druggable!

Recerved 23 October 2014; accepted 22 January 2015; published onling 16 February 2015; dei:10.1038/nm. 3806

NATURE MEDICINE ADVANCE ONLINE PUBLICATION 1

A small-molecule inhibitor of the NLRP3 inflammasome
for the treatment of inflammatory diseases

Rebecca C Colll:2, Avril A B Robertson?, Jae Jin Chae3, Sarah C Higgins!, Raiil Muiioz-Planillo%,

Marco C Inserra, Irina Vetter?5, Lara S Dungan!, Brian G Monks®, Andrea Stutz%, Daniel E Croker?,
Mark S Butler?, Moritz Haneklaus!, Caroline E Sutton!, Gabriel Nufiez4, Eicke Latz®-8, Daniel L Kastner3,
Kingston H G Mills!, Seth L Masters®, Kate Schroder?, Matthew A Cooper? & Luke A J O’Neill!

nature

medicine
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Target validation: Alzheimer’s Disease

Brain, Behavior, and Immunity 61 (2017) 306-316

Contents lists available at ScienceDirect VL ik

and IMMUNITY

Brain, Behavior, and Immunity ko iy =
journal homepage: www.elsevier.com/locate/ybrbi ees = |

Full-length Article

Inhibiting the NLRP3 inflammasome with MCC950 promotes @CmssMark

non-phlogistic clearance of amyloid-p and cognitive function
in APP/PS1 mice

C. Dempsey *, A. Rubio Araiz*', KJ. Bryson?, O. Finucane ?, C. Larkin?, E.L. Mills °, A.A.B. Robertson ¢,
M.A. Cooper©, L.AJ. O’'Neill >, M.A. Lynch **

*Trinity College Institute for Neuroscience, Trinity College, Dublin 2, Ireland
P School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Trinity College, Dublin 2, Ireland
€ Institute for Molecular Bioscience, The University of Queensland, Australia
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NLRP3 inhibition Reduces AB pathology in APP/PS1 mice
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NLRP3 inhibitions decreases caspase 1 in m
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Inflazome founded mid 2016
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MJFF funding to advance NLRP3 PET Tracer
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Impacting the future of medicine

© INFLAZOME 2020

13




and this might be a key factor in whatki
J Neurons.
Parkinson’s Disease
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Neuroinflammation
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Neuroinflammation and microglia
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Spread of aSyn in the brain
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Spread of aSyn In
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Representative images and quantitation of hyperphosphorylated a-synuclein staining in
the cortex of PFF mice. (A-C) Representative immunofluorescence images of phosphorylated-

ASC in substantia nigra post-mortem Samples from serine 129 B-synuclein (pS129 a-Syn, red) and DRAQS (blue, 3rd panel only), in the cortex of PBS-
healthy COﬂth'S or PD patients or PFF inoculated mice at 8 months. Images represent ipsilateral cortical sections from three

separate mice for each group of: (A) PBS-injected mice; (B) a-synuclein PFF-injected mice; and
(C) a-synuclein PFF injected mice dosed with MCC950. Scale bar 20um. (D) Quantification of
pS129 a-Syn-positivenstaining intensity in the cortex of stained sections of PFF mice after 8
months (n=3 mice/group). Data shown as mean + SEM. **P < 0.01, ***P < 0.001 by one-way
ANOVA, and Bonferroni’s post-hocntest.
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Clinical target validation and efficacy in non-clinical models

TARGET VALIDATION
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Role of NLRP3 In Parkinson’s Disease

PARKINSON’S DISEASE

Inflammasome inhibition prevents a-synuclein
pathology and dopaminergic neurodegeneration

in mice
Richard Gordon'?, Eduardo A. Albornoz'?, Daniel C. Christie', Monica R. Langley Vinod Kumar', \) THE MICHAEL ). FOX FOUNDATION
Susanna Mantovani* ,AvnIA.B Robertson® ,MarkS Butler3 Dominic B. Rowe Luke A. O’Nellls, b:.:—-\-_. FOR PARKINSON'S RESEARCH

Anumantha G. Kanthasamy Kate Schroder®, Matthew A. Coopers'a* Trent M. Woodruff‘*

Gordon et al., Sci. Transl. Med. 10, eaah4066 (2018) 31 October 2018
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Prevention motor deficits with MCC950 in the 6-OHDA model of PD
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PARKSINON’S INVESTIGATIONAL DRUG
INZOMELID (1ZD174)
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Inzomelid prophylactic and therapeutic study in the PFF-Synuclein model

With thanks to Dr .Eduardo
EXPERIMENTAL DESIGN Albornoz Balmaceda & A/Prof.
Trent Woodruff & MJFF

1. WT SALINE

THE MICHAEL ). FOX FOUNDATION
2. WT PFF Syn E;\) FOR PARKINSON’S RESEARCH

3. WT PFF Syn / Inzomelid — Inzomelid Prophylactic Treatment

4. WT PFF Syn / Inzomelid — Inzomelid Therapeutic Treatment

l (n=10) \

Prophylactic Therapeutic Treatment
treatment (I) 4 months 6 months 8 months 10 months 12 months
l I I I I
-24h PFF-Syn or IHC &
saline

Neuro
transmitters

Behaviour

injection

Experimental approach summary
Prophylactic treatments started 1 day before synuclein injection
Therapeutic treatment started 4 months after synuclein injection

Inzomelid was dosed in drinking water at 0.3mg/ml
© INFLAZOME 2020 26



BALANCE BEAM
10 MONTHS



Dopamine, DOPAC and HVA Levels at Study Termination

DOPAMINE
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Dopamine at end of study

Data represents mean and SEM (n=4-8). One way ANOVA and Tukey’s multiple comparison test.
*/# P<0.05, **/##t P<0.01, ***/##t# P<0.001, ****/#### P<0.0001. * c.f saline, # c.f PFF-syn
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Will NLRP3 inhibitors be safer than IL-18 bic

The NEW ENGLAND
JOURNAL of MEDICINE

nterleukindg Is driven by muliple mflam- | © Oaier: selectively blocks NLRP3-driven IL-18

masomes. As an alternative to inhibition of . There are 14 inflammasomes that respond to

interleukin-18, precise inhibition of a single . . }
inflammasome, NLRP3, is likely to be safer. infection; we only block one of these, leaving others to

NLRP3 is implicated in diseases of aging, such as respond.

atherosclerosis and neurodegenerative disorders. . . _ . .
Selective NLRP3 inhibition will leave other in- More convenient — oral once dally' I patient has

flammasomes to respond to infection. In addi- severe infection simply come off drug for a few days.
tion, at the onset of severe infection, an orally « lllaris induces leukopenia in animals and humans
available small molecule could be withdrawn,

whereas canakinumab cannot. NLRP3 activation «  MCC950 actually prevents mortality and morbidity in

also drives interleukin-18, the clinical targeting pre-clinical infection models: viruses, bacteria, fungi,
of which is also safe.*

CANTOS has advanced our understanding of parasites
the clinical relevance of interleukin-18 and the

NLRP3 inflammasome. This trial will drive the ¢ More prOfound eﬁ:eCt alSO |nh|b|tS IL-18 &

ﬁzﬁ‘gﬁf;ﬂ;}iﬁigmme"da“zm"“ of an entirely pyroptosis (lytic cell death), mitochondrial and
Luke A. O'Neill, Ph.D., F.R.S. cellular reactive oxygen species
Dubln land « CNS penetration enables trials in brain

laoneill@tcd.ie

Matthew A. Cooper, Ph.D.

University of Queensland
Brisbane, QLD, Australia

diseases
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Inzomelid In the clinic

€ Lead Optimization @ Pre-clinical € Phasel @ Phaselb

Inzomelid is a potent, selective, brain-penetrant NLRP3 inhibitor that is
currently in Phase | trials.

e | B
Restricted

Somalix is a potent, selective, peripherally restricted NLRP3 inhibitor that
is currently in Phase | trials.

e R
Restricted

Our 3rd candidate is a potent, selective, peripherally restricted NLRP3
inhibitor.
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Thank you!
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