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Exploring complementin 2026: from biological assessment
to in situ convertases (C3/C5), when and how to measure
them?
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The complement system belongs to the innate immunity
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Lectins pathway Alternative Pathway

Classical Pathway

Activators Fc Fragment of Ig Bacterial Carbohydrates 24H/24H H20 C3
Microbial Surface
Proteins of initiation C1q Lectins (MBL,{icoIins) C340, C3b  ®ree
Proteins of the cascade Ci1s, C1r, C4, C2 MASP1,2, 3, C4, C2 C3, FB, FD, Properdine ‘6_

Regulatory Proteins

C3bBb

C3/C5 convertases

C5b, C6, C7, C8, C9

Final common pathway
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MAC (C5b9)

Receptors of C3 :

CR1 (CD35), CR2 (CD21),
CR3 (CD11b/CD18), CRIg
CR4 (CD11c, CD18)

Receptors of inflammation :
Receptors C5aR (C5L2, CD88)
C3aR

Dragon-Durey, Spectra Biologica
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Non canonical functions of Complement: intra-cellular « complosome »

CD46 LFA-1

AP-1 (Twist?)

COMPLOSOME INTEGRINS

Nutrients © GLUT1
LATY
METABOLISM
IMMUNE CELL EFFECTOR
FUNCTION

Th1 and CTL induction

N. Merle et al., Br J Pharmacol (2021)

Rolein:

Novel mechanisms and functions of
complement

George Hajishengallis' O | Edimara S Reis?, Dimitrios C Mastellos®, Daniel Ricklin*® & John D Lambris?
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Complement exploration in human diseases

Complement component deficiencies : association with various diseases

Role in inflammation : autoimmune diseases (SLE, myasthenia gravis...),
iIschemia-reperfusion injury, septic shock...

Role in tissue injury of some diseases (complement-mediated /associated
diseases: aHUS, C3G...)

Complement components : targets of autoantibodies

Target of new therapies



Diseases associated with complement component deficiencies

Alternative pathway

Classical pathway Odontopathy
C1q, C1r, C1s 4 Etor | 3bi Renal diseases
«— C1-Inhibitor I aHUs, C3G
Angioedema C3b
CD46 -~
C4 = C2 — cab2a Factor H

/ Autoimmune diseases +

MBL, MASP Infections S pneumoniae

Lectine pathway

Enteropathy (CHAPLE Sd)

CD55

Finale pathway

PNH

\ FactorD/’
Factor B

C3bBb
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Properdine

C3b
C5 Neisseria infection
l (N meningitidis ++ and gonorrhoae)
CD59 4

Polyneuropathy




2 types of deficiencies

Deficiencies of one component of the cascade :
Phenotype linked to a default of the complement system function :

-Default of the CIC elimination and adaptative immunity regulation (AID),
-Default of pathogens elimination (PID)

Deficiencies of one regulator of the cascade a
Phenotype linked to an excess of the Complement system

function:

-Cell activation (endothelial ¢, Platelets, Lymphocytes, macrophages),

-Tissu depositions (C3b, C5b9: in kidneys... ),
-Cellular destructions (endothelial ¢ , axones..)



COMPLEMENT CONFIRMED AS AS
PRIMARY DRIVER OF DISEASE

PNS/CNS
AD, MS, NMO, gMG, GBS, Parkinson’s
Disease, Schizophrenia

EYE MOUTH
AMD, Uveitis, 7 - Periodontitis
Glaucoma }¢ /
T~ V'
HEART LUNGS
Asthma, COPD, ARDS

Myocardial Infarction
GUT

Crohn’s Disease

aHUS, C3G, LN,
IgAN, MN

JOINTS/SKIN
RA, OA, BP, Psoriasis,
HS, Burns

SIRS, Sepsis, Trauma, SLE, CIRCULATION

HAE, Cancer PNH, TMAs,
AAV

&
4 ﬁ\ ARTERIES/VESSELS

Atherosclerosis

TREATMENT-RELATED
Hemodialysis

SURGERY-RELATED
I/R injury, AKI, Organ transplantation (Antibody mediated graft rejection)

Zelek, WM, Mol Immunol 2019
Frequent Diseases =) potential market!



Complement: a multitargeted system

\ C1q
v X

C1s, C1r, C4, C2

Lectines (MBL, Ficolines)
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Enzymatic inhibition
SiRNA

CR1 (CD35), CR2 (CD21),
CR3 (CD11b/CD18), CRIg
CR4 (CD11¢c, CD18)



Complement exploration according to the clinical context

Context Exploration Objectives
SLE, Urticarial | First level: CH50, C3,C4, sC5b9 Measure of classical pathway activation
vasculatis Secund level : Factor B, C1 (q,r,s), C2, Look for hereditary or acquired classical pathway
anti-Clq ab (lupus nephritis, Mac Duffy Sd) deficiency
Look for anti-Clq ab for diagnosis (Mac Duffy) or
pronosis (lupus nephritis)
aHUS, First level: CH50, C3, C4, Factor B, sC5b9, Bb, Factor H, | Measure of alternative pathway activation
C3G Factor I, CD46 (SHUa), anti-FH ab + C3Nef, anti-C3b, anti-FB [ Look for hereditary or acquired deficiency of
ab (if C3G) alternative pathway regulation
Secund level : Genetic study: CFH,CFl,CD46,C3,FB,CFHRs
Infections First level: CH50, C3, C4, AP50 Look for protein deficiency of classical, terminal
(recurrent, Secund level : C1 (q,r,s), C2 (pneumococcus), pathways and in properdin,
Menigococcus, |C5/C6/C7/C8/C9,properdine (meningococcus) Eventually deficiency in the alternative pathway
pneumococcus) | Third level: FH, FI, (+/-MBL, Ficolins) regulation or in lectins pathway

Angioedema

First level: CH50, C3, C4, C1 Inh Ag et fonction
Secund level : anti-C1 Inh ab; Clq, Genetic study: C1 INH
+/-bradykinines (Factor XII)

Look for hereditary or acquired C1 inhibitor deficiency

Hemolysis/ First level: membrane expression of CD59, CD55 +/- CD14, | Look for PNH clone (lack of GPl-anchored proteins)
thrombosis CD16, CD24 on RBC, PNN and monocytes (CD55 neg/ CD59 neg)
Polyneuropathy | Same + genetic study CD59 neg/ CD55 pos
Enteropathy | Same + genetic study CD55 neg/ CD59 pos
6/16/2026 14




Context

Treatment by
distal blockers
(C5)

Complement exploration according to the treatment

Exploration

CH50, C3,C4, sC5b9 (+/-C5a?)
Measurement of the drugs (eculizumab, ravulizumab)

Objectives

Evaluation of biological efficacy:
-Measure of final pathway activation.
Drug dose adaptation.

Treatment by AP
proximal
blockers

CH50, C3, C4, Bb, sC5b9 (+/- C3a, C5a?)

Evaluation of biological efficacy :
-Measure of alternative and final pathways
activation.

Treatment by
C5a/C5aR1 axis
blockers

C53,
granulocytes/ monocytes phenotyping
Cytokines measurement

Evaluation of biological efficacy :
-Measure of complement activation
-Measure of granulocytes/monocytes activation

6/16/2026

15




16 ﬁssgssment of Complement activation state in body 01/10/2025
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Voie Classique Voie des lectines ALTERNATIVE

Mannose Binding
Lectine (MBL) Tickover
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Bacterial surface ! @
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Only measurement at the proteic level of products generated by the cascade allows determining the activated
pathway(s) and its intensity
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fluids

Classical pathway Lectins pathway

Alternative pathway

o Mannose Binding
. . Lectine (MBL) @ Tickover
." ‘ =
%14 MASP-1 MASP-2 H;0)
L3 Bacterial surface : @
mannose

immune complex

(ilaG/IgM-Ag) @
©

Assessment of Complement activation state in body

19/05/2026

Single ELISA (Svar®, Hycult®, Quidel®)

Multiplexed ELISA (Quidel®)

+/- measurement of intact proteins
(C4, C3, FB, C5)-> ratios

(multiplexed ELISA (Quidel®)

or turbidimentry (The Binding site®))

,\ ..... vmpuncmou ©Ba m :{/' :" +/- inflammation markers (in plasma) :
: . endodl e '-. ! CRP: IL-6 sttlmulatlon, o
; : ARSI ; ! Calprotectin : granulocytes activation
! : (SvarCalpro®)
C4d-
~~~~~ Classical C5
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€6, C7, €8, C9
Humoral complementomics
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MicroVue Complement Multiplex

Panel 1: “fragment”
(Complement Activation)
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A

C3a .

Bag

Kruskal-Wallis, p<0.0001

Complement activation profile assessed in plasma
from patients with various complement-mediated disorders.

Kruskal-Wallis, p<0.0001
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20 Anti-Complement proteins autoantibodies

Classical pathway v Lectins pathway

Alternative pathway
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Anti-Complement proteins autoantibodies

Classical pathway Lectins pathway Alternative pathway
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22 Anti-Complement proteins autoantibodies

Classical pathway 1 Lectins pathway Alternative pathway
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Anti-Complement proteins autoantibodies

Classical pathway Lectins pathway Alternative pathway
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Multiplexed detection of anti-complement protein autoantibodies

Covalent coupling of native proteins on different
fluorescent beads

o M o \ o
i R i P~ i
\ f EDAC P L l AR-NH P
oM \ > o \ A bl S N
,’,7 TBONe
B WO o
Sl o
\ S ) 5-NHS
3 ——
i I >,'>’,' J

8
©
o
e
S
=
a
"
g
=
L
o.
-
=
>
=
=
-

)
2
[
)
&)
2
@
@
L
2

0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
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Nephritic factors in C3G and MPGN : Enhancing effect of
autoantibodies targeting the Convertases
Ca C3 Nef

AP C3 convertase

C4 Nef
»’w

CP C3 convertase

AP C5 convertase

6/16/2026 25



Nephritic factors in C3G and MPGN: Enhancing effect of
autoantibodies targeting the Convertases

C3 Nef
— 16
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Integrated complementomics

Patients’ cohort

—

Controls’ cohort

Plasma EDTA

BaN <
11

Humoral
complementomics
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Validated tools

- )
——p Complement — ]
Multiplex - m® QuidelOrtho’

- ED
l C4d, Calprotectin,

C1s-C1INH, CRP, C3d
“'.gHyCUItBiotech

13 Anti-Complement Ab
l —l detection by Luminex
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Patients’ cohort

19/05/2026

Validated tools

—» Complement D _
Multiplex m® QuidelOrtho’
C4d, Calprotectin, m
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Controls’ cohort
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— Genetic study : NGS (64 genes: SNPs), MLPA CFH & C1-Inh loci (deletions, insertions, recombinations)
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- ‘ $ # ‘—q— = Factor H/CFHR gene cluster

Exons

e 6 ———— Recombination domains
Al B OANCTOI B2 A T30 D




29

Patients’ cohort

19/05/2026

Validated tools
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30 Antibody-based techniques are the most widely used

Monoplex

IHC or IF : 1 marker +
nucleus (hematoxylin)

24 AEC

0 o;, rée i;.,,.
ak\

Possibility of combining 2 markers (IHC)

e 4 markers (IF with 4 different channels).
N\

S Thanks to Idris Boudhabhay

Multiplex

Tyramide /OPAL.:
8 markers + nucleus
(DAPI)

- (’ .

i dkx |

Detection of up to 6 markers without signal demixing

Detection of up to 8 markers with signal demixing

ASSISTANCE
PUBLIQUE

Hyperplex

COMET (Lunaphore)
40-plex

COMET (Lunaphore)
Phenocycler (Akoya)
MACSima (Miltenyi Biotec)
Cell DIVE (Leica
Microsystems)

Orion / Orion HT (RareCyte)
Hyperion XTi (Standard
BioTools) etc..

HOPITALX I“SEI’I’I’I W Université

DE FPARIS

Paris Cité
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In situ Convertases quantification by proximity ligation Assay
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Patients’ cohort
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Take home messages

v’ Ctis involved in :
v’ Protection and cleansing (elimination of pathogens, of dying cells, of immune complexes),
v’ Sensoring immune cells and cross talk between innate and adaptative immunity

I Prevention of infections when using Ct blockers!

v’ There are hereditary or acquired deficiencies, genetic polymorphisms involved in different rare and common
diseases

v' Complement activation is involved in numerous pathological situations

v' The complement activation blockade is a therapeutical approach using different targets and molecules
already in the market or in the pipeline

The use of these molecules must/should be based on well characterized physiopathological mechanisms
of the diseases
and accompanied by performant and standardized biological exploration to allow a personalized medicine
and treatment monitoring
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University.Diploma
Complement system: Diseases and Therapeutics
From December 2026 to May 2027

5 modules of 2 days + Webinars

100% remote, in English
Qumz "M W

The new University Diploma “Complement System: Diseases and Therapeutics”
offers a unique training program designed to provide comprehensive expertise in
the fundamentals, diagnostic tools, and therapeutic strategies related to the
complement system in human diseases.

Entirely delivered in English and remotely, this program combines fundamental
research, clinical practice, and therapeutic innovation, with contributions from
internationally recognized french and international experts.

The program is intended for healthcare professionals, biologists, researchers, as
well as industry stakeholders involved in the development of biomarkers,
diagnostics, and biotherapies targeting the complement system.

This diploma therefore represents a valuable opportunity for advanced training and
knowledge updating in a rapidly expanding field.

A provisional program is available in the attached document.
Registration is scheduled to open from September 2026
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