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Presenter Notes
Presentation Notes
This is just an amuse bouche to this topic – impossible to cover even the core important points in a single lecture. 


Objectives

* Provide an overview of complement in health & disease
* Review key components of activation and regulation

* Review the basics of therapeutic complement inhibition

“Many immunologists hold that complement is baffling or irrelevant or,
most conveniently, both...

~ Hobart, 1984 (Trends in Immunology)



Objectives

* Provide an overview of complement in health & disease
* Review key components of activation and regulation

* Review the basics of therapeutic complement inhibition

“Many immunologists hold that complement is baffling or irrelevant or,
most conveniently, both... but a recent meeting emphasized that
complement is interesting and that it may be important...”
~ Hobart, 1984 (Trends in Immunology)



A “New” Circulating Protector



The History of Complement

* Hans Buchner
 Heat-labile factor in blood, “alexins”
e Killed bacteria until heated

Nesargikar PN et al. (2012) Eur J Mic Immunol
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Presentation Notes
1891 – Hans Buchner and colleagues  Alexin, in Greek, means essentially to ward off, defend or protect (Alexandros (GR, Alexander (LT) – “defender of Man”).

Jules Bordet – Belgian bacteriologist – immune lysis required two factors

Clearly, complement research brings out the fun-loving investigator in all of us! 

Hans Ernst Angass Buchner was a German bacteriologist who discovered gamma globulins, natural bactericides carried in the blood, while making immunological studies in1886-90. He also devised methods of studying anaerobic bacteria. In 1891, Buchner proposedthe existence of antibacterial proteins in blood serum which he called "alexines". This began a protracted debate with Metchnikoff, who championed a cellular theory of immunity. In 1893, he proposed that antitoxin formed directly from the toxin itself. With his brother, Eduard, in 1897, Hans demonstrated that completely dead yeast juice could ferment sugar, forming carbon dioxide and alcohol, exactly as the intact cells would have done. This presaged the description of enzyme activity.
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* Jules Bordet (Nobel Prize 1919)

* Immune protection needs two factors
* Alexins and “sensitisers” (heat-stable)

Nesargikar PN et al. (2012) Eur J Mic Immunol
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The History of Complement

* Hans Buchner
 Heat-labile factor in blood, “alexins”
e Killed bacteria until heated

* Jules Bordet (Nobel Prize 1919)

* Immune protection needs two factors
* Alexins and “sensitisers” (heat-stable)

* Paul Ehrlich (Nobel Prize 1908)

* Focused on “amboceptors” and heat-labile helper
molecules which complement their activity

Nesargikar PN et al. (2012) Eur J Mic Immunol
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Work on complement then took off, save for a period during the two world wars
Until recently, most work was done on the Classical pathway – recognized at least to some degree in the late 1800s/earl 1900s

The alternative pathway was subsequently discovered in the 40’s and 50’s, with of course much more active and renewed research interest these days. The alternative patway was initially called the PROPERDIN pathway for reasons we’ll discuss shortly. 

The Lectin pathway is the most recently discovered, with its general discovery in the 80’s and 90’s. 
All of these will be reviewed in much more detail very shortly. 
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Add pics… 

Activation pathways – DISCOVERY ORDER vs. EVOLUTION ORDER?
Classical
Alternative (“Properdin”)
Lectin

Evolutionary biology and genetic work has shown that complement is a primitive and prehistoric form of immunity dating back over a billion years (can find primitive complement systems in the haemolymph of horseshoe crabs, and also coral and various protostomes – arthropods, nematodes, platyhelminths – things like that. In contrast, immunoglobulins first came onto the scene about 500 million years ago and are possessed in what we might think of as more sophisticated organisms. 

VERY early life forms possessed some degree of complement-mediated immunity; however, as there was little or nothing else at that time it may not be right to refer to it as complement since it was not a complement to anything else. 

Most key components of the human or vertebrate complement system are broken into 5 protein families.
C3 – which consists of C3, C4, C5
Bf – which consists of Factor B and C2
If – consisting of only factor I
MASP family – MASPs, C1r, C1s
And  C6 family – C6, C7, C8a, C8b, C9

It’s still not completely clear how things became more complicated, and also more controlled, but it looks as though there was at least multiple gene duplications and modifcations of existing molecules. 

From both an evolutionary and organismal developmental perspective, we can think of the complement system playing a protective role while more complex and adaptive immune processes are still developing and maturing. Indeed, all of the activation pathways of the complement system are to a degree antibody-independent (even the classical pathway) but can also be activated by interactions with immunoglobulins. 





Drivers of Activation & Regulation
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More emphasis on the C3 amplification loop mostly driven by the alternative pathway
In fact, an estimated 80% of complement effector molecules are produced by mechanisms of the alternative pathway – difficult to be completely certain given the way pathways can intermingle, but clear the alternative pathway is really the most central of all. 

Classical pathway (1800’s, 1900’s)
C1q – binds predominantly to immunoglobulins (one IgM, two or more tightly packed IgGs excluding IgG4) – once activated, C1q interacts with and activates 2 molecules each of C1r and of C1s to create an active protease
C1q can also interact with LPS, CRP, chromatin, extracellular DNA, amyloid, cardiolipin, various viral and bacterial products, even synthetic polymers and nanotubes.  

Lectin pathway (most recently discovered – 1980s)
For the lectin pathway, MBL, ficolin or collectin-11 all recognize tigtly packed carbohydrates or glycoprotein not commonly found in humans (usually rich with D-mannose and/or L-fucose moieties)
Like C1q binding with r and s, lectin pathway recognition molecules circulate with molecules called MASPs which become activated following MBL, ficolins or collectin binding the a target

Full protease activity then sets off the cascade where C4 is cleaved and the larger component, C4b a weak opsonin, can bind covalently via a thioester bond to target or other receptive membrane. C2 is also cleaved and the larger split product (C2b or C2a, depending on the source you read) binds to C4b to create the classical/lectin pathway C3 convertase.

C3 conversion and cleavage elaborates the small molecule C3a, a pro-inflammatory anaphylotoxic effector protein. C3b, the larger split product has various and important functions – it’s the main opsonin, targeting hopefully appropriate cells/microbes for phagocytosis and, if generated to a sufficiently high local concentration, it shifts the balance from further C3 activation to formation of the C5 convertase (C4b2a3B).

C5 conversion leads to C5a production, the most potent of the anaphylotoxins with significant chemotactic effects. C5b is the central molecule of the terminal complement complex (TCC). It can bind with C6 and then C7. C7 is an amphipathic molecule which inserts its lipophilic end into the membrane to stabilize this proto-membrane attack complex. In incremental steps, the potency of the MAC increases. C8’s hydrophobicity further anchors the MAC into the target membrane and then consecutive C9 (1-18) molecules will bind creating an expanding pore.

In structurally simple or terminally damaged cells, the MAC can be sufficiently potent to directly lyse the cell. Most obvious examples are viral particles or anucleate cells such as erythrocytes. This is of major clinical significance as you may be aware in paroxysmal nocturnal hemoglobinuria (PNH). In other organisms such as bacteria and fungi, especially those with their own or appropriated complement regulator molecules, the MAC may not be sufficiently strong to cause lysis but if enough complexes are created in the membrane, irreversible damage can occur due to osmotic dysregulation or impaired cell signalling. This leads to eventual apotosis ore weakening to allow for other immune effectors such as neutrophils or macrophages to finish the job. 

Now to the alternative pathway… this pathway, recognized around the 1940s and 1950s, was first referred to as the properdin pathway. I’ll explain why in a moment. The alternative pathway is so named largely because compared to the CP and LP, there is (or at least WAS) no clear instigating step, such as the binding to immunoglobulins or densely packed carbohydrate molecules. There is a concept you may have heard of referred to as C3 tickover. As the name implies, the idea here is that there is always a minute but constitutively present amount of activated C3 which can spring into action when needed. C3 on its own is meta-stable and in the presence of H2O can bind to it via a thioester and this C3H2O molecule can function as a partially active C3b. For activation to propagate further, Factor B needs to become activated and this is via ineraction with the enzyme, Factor D. Factor D is essentially the rate-limiting step of the alternative pathway. Activated factor B (Bb) can link with C3H2O to form a fluid phase alternative pathway C3 convertase and being converting more molecules of C3 to C3a and b.  A very similar process can also occur if parent C3 molecules are adsorbed onto the surface of platelets. They can expose the same binding sites as C3H2O and create reasonably fnctional convertase. If C3b is already formed (as shown here at the top, and here in the middle of the amplification loop), a fully functional alternative pathway convertase is formed (C3bBb) and this is fortified – essentially it’s more resistant to degradation or dissociation – by the molecule, properdin.  Conceptually, this molecule functions similarly to C3Nef, an IgG autoantibody which pathologically stabilizes the C3 convertase to allow for increased complement activity. It is released by among other things, leukocytes, and it can bind to the surface of activated platelets and serve as a nidus for the binding of C3b or C3H2O. Beyond the initial steps, the more terminal functions of the alternative pathway progress analgous to the classical and lectin, with formation of anaphylotoxins and eventual terminal complement complex formation. 

Extrinsic proteases – we will get to this in a bit when we review the interconnectedness of complement and coagulation systems.  


FINALLY, Regulators of complement activity (RCA) are a collection of molecules, many of which are found in the same gene cluster on chromosome 1, which serve to keep the various activation pathways in check.  Not shown here is a very important molecule, C1 esterase inhibor (C1-INH) which inactivates C1r and s, and also the MASPs of the lectin pathway. C1-Inhibitor is also important in various regulatory aspects of the coagulation and contact pathways. As you’re likely aware, C1-inhibitor deficiency or dysfnction leads to hereditary angioedema and the issue here is not strictly impaired complement regulation, but reduced control of the contact pathway which ultimately allows overproduction of bradykinin and other effectors. But I digress… 
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To suggest we fully understand the protean interactions of complement, coagulation, and cell-biological mechanisms to a degree such that we can directly manipulate or inhibit them precisely would be vastly overestimating the current state of the science; however, there are Herculean efforts underway to continue to chip away, molecule by molecule, process by process, disease by disease, and the successes that have been achieved should not be underestimated or undervalued. 
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Schematic overview of the complement system. The com-
plement cascade is initiated either via the fluid-phase formation of

C3(H2O) (alternative pathway; AP) or through pattern recognition
on a surface by either lectins (mannan-binding lectin; MBL, ficolins;
Fcn, or collectins; CL) complexed with MASP-1 and MASP-2 (lectin
pathway) or C1q complexed with C1r and C1s (classical pathway).
All pathways lead to the formation of C3 convertases (C3bBb or

C4b2b), which further cleave the central protein of the cascade, com-
plement C3, into the small anaphylatoxin C3a and the larger fragment

C3b. Deposition of the opsonins C4b and C3b on targeted surfaces
mediates signaling through complement receptors (CR) on immune

cells, induces cell activation, and facilitates phagocytosis. In paral-
lel, C3b deposition perpetuates the cascade by forming new C3 con-
vertases via the AP, also referred to as the amplification loop. This

positive feedback loop leads to more C3b deposition that, at a suffi-
cient density, turns C3 convertases into C5 convertases, which cleave

C5 into the small anaphylatoxin C5a and the larger C5b. C5b is a
nucleus for the formation of the membrane attack complex (MAC,
C5b-9), via subsequent binding of C6, C7, C8, and multiple C9,

forming the lytic pore. C5a and C3a induce chemotaxis and inflam-
matory responses via their C5a and C3a receptors (C5aR1/C5aR2

and C3aR, respectively) but are quickly degraded in plasma to their
less potent forms C5a-desArg and C3a-desArg, respectively. The
cascade is regulated at various steps, here indicated in red. FH and
FHL-1 control the alternative pathway, whereas MAPs and C1-INH
control the initiation of the lectin or classical pathway, with the latter
acting on both. On the host surface, several additional regulators act
on the formation of C3 convertases, as well as acting as co-factors
for the degradation of the opsonins by FI. The extent of cleavage by
FI depends on its co-factor: (1) C3(H2O) to iC3(H2O) requires FH/
FHL-1; (2) C3b to iC3b occurs in the presence of FH, FHL-1, CD46
(or membrane cofactor protein; MCP), CR1 and the more recently
described Sez6 protein family and CSMD1; (3) iC3b is further
degraded to C3dg in the presence of CD46, CR1, Sez6, and CSMD1;

(4) C4b is degraded to iC4b; and (5) subsequently C4d in the pres-
ence of C4BP, CR1, CD46, and CSMD1. While the remaining frag-
ments can no longer perpetuate the complement cascade, they are

still ligands for CRs. The decay of the convertases is accelerated by

CD55 (or decay accelerating factor; DAF), CR1, CSMD1, FH/FHL-
1, and Sez6 (C3b-based convertases only), and C4BP (C4b-based

convertases only). The formation of the lytic ring by C9 is inhibited
by CD59. New regulatory steps continue to be uncovered, including
FHRs that might regulate FH/FHL-1, thereby preventing complement
inhibition, whereas FHR-5 might add a new class of regulators to the
system, acting specifically on C5 convertases. The extent of properdin

stabilizing the C3b-based convertases remains topic of debate, pos-
sibly acting as a pattern recognition molecule for the alternative path-
way or even comprising its own pathway in parallel to the three tradi-
tional ones. The role of MASP-3, a splice variant of the LP zymogen

MASP-1, has only recently been appreciated, essentially enabling the
maturation of pro-FD into FD
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Complement regulators and surface receptors. a | Complement regulators can exist either in the fluid phase or at the cell membrane. There are multiple fluid phase complement regulators, which control different steps of the cascade and are distributed in different compartments. Alternative pathway regulators distributed in the plasma and body fluids are factor H, factor H like protein 1 (FHL1) and the activator protein properdin. Carboxypeptidase N has regulatory activity in the alternative pathway, the classical pathway and the lectin pathway. The soluble classical and lectin pathway regulators include complement component 1q (C1q), C1 inhibitor (C1INH) and C4b-binding protein (C4BP). The soluble inhibitors of the terminal pathway include clusterin, vitronectin and complement factor H-related protein 1 (CFHR1). Membrane zone complement regulators include CR1 (also known as CD35), CD46 (also known as MCP), CD55 (also known as DAF), CD59 (also known as protectin) and complement receptor of the immunoglobulin superfamily (CRIg; also known as VSIG4). The complement regulators act in various ways. For example, C1INH induces the dissociation of the C1 components. CD35, CD55 and C4BP displace a component of the C3 convertase in the classical pathway. CD59 prevents final assembly of the membrane attack complex. b | The membrane of host cells is equipped with complement receptors, including CR1, which binds C3b, iC3b and C4b, and CR2 (also known as CD21), which binds C3d and C3dg, CD46, CD55, CD59 (not shown) and CRIg. However, the distribution and number of the individual membrane-bound receptors varies between different cell types and on different surfaces. On the membrane of B cells, both CR1 and CR2, which act as co-receptors for surface-bound immunoglobulin, regulate B cell differentiation and maturation and instruct B cells to respond to C3d-coupled foreign antigens. So, C3b attached to the antigen interacts with CR2 and acts as a molecular adjuvant74. CR3 (also known as MAC1, αMβ2 integrin and CD11b–CD18) and CR4 (also known as αXβ2 integrin and CD11c–CD18) are also integrin receptors. CR3 and CR4 bind iC3b, C3dg and C3d and mediate phagocytosis of C3b-opsonized cells or particles. In addition, these receptors bind multiple other ligands including the matrix protein fibrinogen75,76 (TAbleS 1,3). The recently identified receptor CRIg, and the shorter form CRIgs, has a major role in the clearance of C3d- and iC3b-tagged particles, including microorganisms and autologous cells77. C5L2, C5a receptor-like 2.


Not Just For Antimicrobial Defense
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A complicated but reasonably comprehensive summary figure of major complement functions.
Importantly, it highlights the differences we hope to see when complement interacts with healthy host cells (bottom right), damaged and/or old host tissue undergoing apoptosis (bottom left), and of course full-blown activation with effector amplification, opsonic targeting (iC3b), direct cell lysis (MAC), and immune cell recruitment, communicating with both innate and adaptive responders. 

If functioning appropriately, we want complement activity and effector activities to be graded – it may be reasonable or necessary for widespread activation in the context of microbial invasion, but a more tempered response is preferred for clearance of apoptotic host cells. There is no true negative feedback loop in complement. Instead, there are multiple membrane-bound and circulating regulators competing at various stages. We also need complement to be rapidly acting, which requires some permissive promiscuity, which may lead to bystander damage. 



“In life, the devices through which the body protects itself form a seamless web,
unwrinkled by our artificialities.” ~ Ratnoff, 1969
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Quote background – Oscar Ratnoff along with Earl Davie famously created the basic coagulation cascade model as generally know it in 1964, and worked also in complement with other colleagues at Case Western.  

As comprehensively outlined in the review, complement to be fully active, fully potent, needs to interact and collaborate with other cells and systems. Important to many of the diseases you will hear about today is coagulation as well as vascular, platelet, and endothelial function.  
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Available Complement Testing



Characteristics

First-Tier Assays

Second-Tier Assays

Genetic Testing

Considerations

Complement
deficiencies

Individual components
or control proteins are
low or absent. Gene
mutations are usually
involved

CH50 and AH50

If only CHS50 is low: test
for C1, C4, C2 (function
and antigen
concentrations).

If only AH50 is low: test
tor FD, FB, properdin.”
Both CH50 and AH50
low: test for C3, C5, C6,

C7, C8, and C9 (function

and antigen
concentrations).

Both CH50 and AH50
normal: test for MBL

pathway function”

Sequence genes coding
tor low serological
results 1s recommended,
but not mandatory,
once the phenotypical
presentation 1is
characterized

If more than one
component 1s measured
as low, it is important to
look for technical errors,
or states of chronic
activation. A possible
complement
autoantibody,
deficiency in a control
protein, malnutrition,
protein-losing states, or
age (newborn state)
should be considered

SLE, RA, other
autoimmune
diseases

Monoclonal

gammopathies and
HCV infections

Increased
immunoglobulin
production (with or
without
cryoglobulinemia) or
immune complex
formation will lead to
classical pathway
overactivation.
Deposits of immune
complexes in the
kidneys are common

CH50, C3, C4.
Common results in the
setting of
hypocomplementemia
are low CH50 and low
C4, with normal

or low C3

C1q function and antigen Not usually required

concentration.

Autoantibodies to Clq are

associated with lupus
nephritis [120].

Activation products of C3

and C4 can provide

estimates of disease activity

in SLE [121]

Hypocomplementemia
may be associated with
these conditions.
Complement in vitro
activation will generate
the same findings,
therefore sample
collection and
transportation should be
performed carefully to
prevent activation and
consumption

Frazer-Abel F et al. (2016) Advances in Clinical Chemistry



Characteristics

First-Tier Assays

Second-Tier Assays

Genetic Testing

Considerations

Immune complex-
mediated MPGIN
and complement-
mediated MPGIN

Rare kidney diseases
with deposits on the
glomerular basement
membrane. Immune
complex-mediated
MPGN results from
infectious processes,
autoimmune diseases, or
monoclonal
gammopathies, whereas
complement-mediated
MPGN subcategories
(DDD and C3GN)
differ by electron
microscopy findings.
Complement mediated
MPGN has the
dysfunction of AP as its
defining
pathophysiology

CH50, AH50, C3,
C4, FB, FH, sMAC

Immune complex-
mediated MPGN: classical
pathway involvement may
be evident when activation
products (C4d) are tested.
C4 nephritic factors

have been reported
[48,122].

C3 glomerulopathies:
strong involvement

and dysfunction of AP.
Activations products

such as Bb and

sMAC as well as C3
nephritic factors

and antibodies to FH are
recommended tests

Genetic causes of C3G
include mutations of C3
complement gene and
regulatory proteins
(CFH, CFI, MCP,
CFHR5, CFHR3-1)
[123—128]. Allele
variants for CFH and
copy number variation
for the CFHR cluster
have also been reported
[126,129]

Diagnosis should be
made prior to initiation
of therapy. The acute
phases of diseases will be
critical to determine
complement
involvement

Atypical hemolytic
uremic syndrome
(aHUS)

This heterogeneous,
rare disorder with
presentations of
nonimmune hemolytic
anemia,
thrombocytopenia, and
renal impairment has
strong AP involvement

A panel of assays
including CH50,
AH50, C3, C4, C4d,
factor B, Bb, factor H,
and sMAC will
provide enough
information to

discern between CP or
AP involvement

FI and autoantibodies to
FH may provide additional
information

Sequencing CFH and

copy number variation
for CFHR1, CFHR3,

CFHR4, sequencing
CFB, CFl, C3, CD46,
and THBD

Complement function
and activation markers
are usually measured;
sample handling is
critical for accurate
results

Frazer-Abel F et al. (2016) Advances in Clinical Chemistry



Characteristics First-Tier Assays Second-Tier Assays Genetic Testing Considerations

Paroxysmal PNH is an acquired CH50, the Ham’s test or Flow cytometry can detect Mutations in the PNH affects erythroid,
nocturnal hematologic disorder  flow-cytometry panel  the presence or absence of phosphatidylinositol granulocytic, and
hemoglobinuria characterized by GPI-linked proteins in glycan A gene, PIGA, megakaryocytic cell
(PNH) nocturnal granulocytes, monocytes,  have been identified lines. The abnormal
hemoglobinuria, erythrocytes, and/or consistently in patients  cells in PNH have been
chronic hemolytic lymphocytes. A partial list of with PNH, thus shown to lack GPI-
anemia, thrombosis, known GPI-linked proteins confirming the linked proteins in
pancytopenia, and, in include CD14, CD16, biological defect in this erythroid, granulocytic,
some patients, acute or CD24, CD55, CD56, disorder megakaryocytic, and, in
chronic myeloid CD58, CD59, C8-binding some instances,
malignancies protein, alkaline lymphoid cells

phosphatase, acetylcholine
esterase, and a variety ofhigh
frequency human blood
antigens. In addition,
fluorescent aerolysin
(FLAER) binds directly to
the GPI anchor and can be
used to evaluate the
expression of the GPI
linkage

We remain limited in terms of other complement testing and biomarkers in Canada.
Available in some labs include sC5b9, anti-CFH, ex vivo deposition, CH50, AH50,
complement component panels, and C3d erythrocyte flow cytometry.

Frazer-Abel F et al. (2016) Advances in Clinical Chemistry



Therapeutic Complement Inhibition



Complementopathy in Many Different Diseases
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Meuleman MS et al. (2022) Frontiers in Immunology


Presenter Notes
Presentation Notes
Though these three disorders keep many of us in the room quite busy, you can see from this figure that this may be the tip of the proverbial iceberg, with later-phase trials occurring in many of these areas (most notably other nephropathies, demyelinating neuropathies and CNS diseases, macular degeneration, and in the context of transplant) 

MG is missing – make mention of this. 

As these indications expand within and beyond our own specialities, we will need to learn from the experience to date, and hopefully collaborate across specialties whenever possible (particularly for multi-system conditions as listed on the left)


Is The Complement System Druggable?
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Presenter Notes
Presentation Notes
Depends on what’s available and approved. 
Label vs. off label indications… 

Complement – central role, or companion pathology (e.g. is the disease antibody driven such that antibody production should be first target?)

Multiple therapeutics can be beneficial of course, but may also provide some confusion – how are we going to decide on the first choice? Second line therapies? Combination therapies assuming this is economically feasible?  

Duration of therapy will also require further assessment. 

Vulnerable populations or groups that may not be fully represented in clinical trials, e.g. pregnancy

Head to head comparison – major barriers to this given the cost of these medications, particularly if not made by the same company? 

For these challenges, registry data will be essential to provide clarity and long-term information.
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Ricklin D (2024) Eur J Immunol
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Is Everything a Complement-
Mediated Disease?!?



Questions to Consider

1. Is complement dysfunction central to the pathophysiology?
PNH vs. wAIHA

2. s the complementopathic process easily druggable?
PNH vs. AMD

3. Does therapeutic complement manipulation improve outcomes?
PNH vs. CAD

Modification of McLeod’s Criteria


Presenter Notes
Presentation Notes
One does not need to have an affirmative answer to ALL of these – e.g. Complementopathy may not be central to the pathophysiology but be druggable safely and effectively and be used as a second-line treatment


Wrapping Up



Complement 101 Conclusions

* Complementis not just for antimicrobial protection, but serves
protean homeostatic functions

* Complementopathy contributes variably to many hematologic
diseases (and that list is growing...)

* Therapeutic manipulation of complement is possible, generally
safe, and effective in various diseases

* |t’'s not that baffling, it’s clearly not irrelevant, and it is important!


Presenter Notes
Presentation Notes
“Many immunologists hold that complement is baffling or irrelevant or, most conveniently, both, but a recent meeting emphasized that complement is interesting and that it may be important, even only as an elegant model system.”


SAVE THE DATE!

.L TORONTO

% | COMPLEMENT

CONFERENCE StPT 24-26, 2026

Friday, September 25 to Saturday, September 26, 2026
In-person and hybrid registration available — opening Spring 2026
Toronto, Ontario



Introducing...

TCC Academy!

An exclusive webinar series for complement-curious
scientists and clinicians

First Webinar: Wednesday, December 17, 2025 | 12:00 — 1:30 p.m. (ET)

, . . e
|
Scan for more info and a link to register! ? COMPLEMENT



Thank you.

Comments? Questions?

Christopher.Patriquin@uhn.ca
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