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Complement: an evolutionarily ancient sentinel of innate immunity
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Complement: A key effector of innate immunity and inflammation
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Complement ‘bridges’ innate and adaptive immunity:

Finetuning B and T cell responses
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Intracellular complement: Guarding homeostasis ‘from within’
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‘Umbrella’ term: distinguishes
functions of complement proteins
that take place intracellularly

Roles:
T cell homeostasis
Cell differentiation
Tumor progression

Autophagy regulation
Metabolic reprogramming
Pathogen sensing
Inflammation

Controversies:

Origin of proteins, compartments,
assembly of fully functional C’
pathways

Hajishengallis G, Reis ES, Mastellos DC, Ricklin D, Lambris JD. (2017), Nat Immunol, 2017



Complement modulation of tissue regeneration:

A homeostatic function conserved throughout evolution
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Complement modulates anti-tumor immunity and promotes

tumorigenesis through diverse immunosuppressive mechanisms
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Complement a

s a therapeutic target in neuroinflammatory diseases
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A Growing List of Complement-Associated Diseases

Infectious Diseases
Trauma
Sepsis, SIRS
I/R injury

Psoriasis

SLE
PNH

Hereditary Angioedema

Capillary Leak Syndrome

Obesity, Diabetes

Cancer

Alzheimer’s Disease
Stroke, Epilepsy,
Schizoohrenia

AMD
Glaucoma
Diabetic Retinopathy

Asthma, Allergy
Cystic Fibrosis

ARDS

Periodontitis

Transplant Rejection Fetal Loss

Nat. Biotechnol., 2007; J. Immunol, 2013, Semin Immunol. 2016, Nat. Rev. Neph, 2017, Nat. Rev. Drug. Disc. 2019

Rheumatoid Arthritis

Atherosclerosis
Vasculitis

Biomaterial Reactions (Hemodialysis, Implants,..)




2021-present: A true resurgence of clinical complement inhibitors
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Choosing the optimal point of therapeutic intervention

Level of C1 Level of C3 Level of C5 Level of C5aR
(e.g. C1-INH) (e.g. Compstatin) (e.g. Eculizumab) (e.g. PMX53)

ok 7
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* ‘One size fits all’ approach? NO

« Complement modulation should be tailored to disease pathophysiology & guided by

pathway and target ‘penetrance’
Ricklin D & Lambris JD. Adv Exp Med Biol 2013



The Compstatin Family of peptidic C3-targeted inhibitors

\ « Distinct C’ inhibitor class:
AP amplification loop _' series of cyclic peptides of
Sz 13-17 aa
* PPl inhibitors blocking the
access of C3to the C3
convertases

?;"cdéggeﬂii  Potent inhibition of C3b

opsonization via all major
activation pathways

» Species specificity for C3 of
humans and non-human

Trends in Pharmacological Sciences p“ mates

{» Compstatin-based C3 inhibitor

Ricklin & Lambris, Adv. Exp. Med. Biol., 2008; Janssen et al., JBC, 2007; Mastellos et al, 2019; Mastellos and Lambris 2024



AMY-101 (CP40) Targets Complement Component C3 in PNH

AMY-101 inhibits RBC lysis & opsonization
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C3b is needed for both extravascular hemolysis through
opsonization and intravascular hemolysis through C5
convertase and MAC complex formation

By blocking C3b opsonization, CP40 prevents both
intravascular and extravascular hemolysis
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Complement C3: a key driver of COVID-19 immunopathology

and fibroblast IL-8-mediated thromboinflammation
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From systemic to...
local complement
modulation:

Emerging clinical
paradigms



Therapeutic complement modulation in age-related

macular degeneration
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Therapeutic C3 modulation in periodontal disease

* Periodontitis is a common inflammatory
disease that is induced by tooth-associated
biofilms (microbial dysbiosis)

e Destruction of the tissues that surround and
support the teeth (i.e., gingiva, alveolar bone)

* A highly prevalent chronic disease affecting
>47% of US adults.

* Inits severe form it affects 8.5% of US adults

e Associated with increased risk for certain
systemic conditions, such as atherosclerosis,
RA, pregnancy complications and diabetes

Hajishengallis and Chavakis, Nat Rev Immunol, 2021



C3 activation takes center stage in the host inflammatory

response that perpetuates periodontal inflammation

— Bacteria are necessary Trends in
¢ not sufficient to cause disease Immunology
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Expanding Complement therapies: Challenges lying ahead

v' Personalized medicine approaches warranted for discrete indications -

(lessons learnt from PNH i.e., extravascular hemolysis)

Reliable biomarkers for informing medical treatment algorithms
Optimizing routes of drug administration

Duration of intervention (acute-transient vs chronic)

BBB-permeable therapeutics tailored to CNS disease modulation
Systemic vs local therapeutic modulation

Cell-permeable complement inhibitors?

'Single shot' durable treatments? AAV-based gene delivery of C' inhibitors

DN N N N U NN

Clinical trial transparency and patient accessibility to new C' drugs



Complement analysis in the clinical lab: key considerations

v Moving beyond....total €3, C4 levels and CH50/AH50

v' Selection of appropriate complement functional assays:Pathway-specific
ELISA-based assays (Wieslab/Quidel), liposome-based, mHAM test

v" In screening for an immunodeficiency or complement prot. ‘consumption’,
total C' activity: CH50/AH50

v' Specialized assays for individual C' proteins (test dysfunction)
v Multiplex analysis (Luminex technology) + N6S approaches for C' variants

v ELISA assays do not require high quality RBCs (lower variability-advantage

for 'standardized' handling across labs)
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How Risky is proximal (C3-Targeted) Therapy...?

€ Clinical experience with chronic C3 modulation in PNH pts shows a good safety
profile

€ Risk mitigation strategy/monitoring in place, similar to anti-C5 therapy
€ Acute/transient C3 inhibition does not raise any concerns- ‘phase out’
€ FDA/EMA approval of Empaveli solidifies early safety record of C3 therapeutics

‘k € C3-deficient patients do not show uniform phenotype

€ Increased susceptibility to infections mainly during
childhood

€ Pharmacological C3 inhibition does not necessarily phenocopy
C3 deficiency after the immune system is fully developed

@ Intracellular C3 could provide essential signaling for
immunosurveillance

€ Small amounts of uninhibited C3 could support opsonization

€ Non-complement-dependent mechanisms mediate bactericidal
serum activity




