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From
the

Editor

Dear Readers,

Welcome to the 56th Issue of Focus on Complement – the official newsletter 
of the International Complement Society (ICS).

In this issue we highlight the research group of Dr. Maciej Markiewski. 
Issue contributor Joshua Thurman reviews two articles on complement 
in drug development and diabetes. We also present summaries of the 
sessions held at the 17th European Meeting on Complement in Human 
Disease (EMCHD 2019, Madrid). 

We also congratulate Dr. A. Inkeri Lokki, who is the winner of the FoC 
Early Career Cover Image Award. A description of Inkeri’s research and 
cover image can be found in the following pages.

I hope you all enjoy the latest issue of Focus on Complement, and wish you 
all the best in the coming year!

Trent Woodruff, PhD.
Editor, FoC
Secretary, ICS

Connect with the ICS

If you would like to contribute with an article to a future issue or have 
suggestions for a subject theme, please contact Trent Woodruff                                        
(t.woodruff@uq.edu.au) or Peter Garred (Peter.Garred@regionh.dk).

Plus visit our website and follow us on Twitter to keep updated with the latest 
ICS and complement news.

                       www.complement.org            @complementsoc

mailto:t.woodruff%40uq.edu.au?subject=
mailto:Peter.Garred%40regionh.dk?subject=
http://www.complement.org
https://twitter.com/@complementsoc
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Cover 
Image 
Award

The Early Career Cover Image Award. Each Issue the ICS board will select a scientific image to 
highlight on the front cover of FoC. The winning image will include a brief description of the image, 
and a profile of the winner within the newsletter.

Eligibility: graduate students, post-doctoral staff, and early career researchers (generally, but not 
exclusively under 40 years of age) are eligible to apply.

Interested applicants should email the FoC Editor (t.woodruff@uq.edu.au) at least 2 weeks prior 
to each issue release date (release dates: 1st March, 1st June, 1st September, 1st December), with 
one suggested image of their research. Images could include immunochemistry (tissues, cells etc), 
pathology, structures, or any other image of relevance to complement research. All images should 
not have any copyright that would be infringed if published in FoC (for example work already 
published in a journal). Submissions should also include a brief profile of the researcher and a 
description of the image (~100 words each).

Winners of the Award will additionally receive a signed certificate from the ICS.

A. Inkeri Lokki: Winner of the Focus on 
Complement Early Career

Cover Image Award
Dr. A. Inkeri Lokki, PhD works as a reproductive immunologists at the University of Helsinki, 
Finland. Inkeri has studied the complement system in the placenta and complement genetics 
in hypertensive pregnancy disorders during her PhD training, which was completed in 
2017. The placenta is her favorite organ to study and Inkeri has studied placentology in 
the group of Professor Berthold Huppertz, Medical University of Graz, Graz, Austria, where 
this image was produced with the help of Ms. Monika Siwetz. Inkeri combines her interests 
in immunogenetics and vascular immunology with immunohistochemistry methods in her 
current projects, which include genetic and immunohistochemical studies of atherosclerosis 
in addition to pregnancy complications. 
Cover Image: The healthy co-existence of two genetically different organisms during pregnancy 
is a great immunological challenge. Complement has previously been described to play a 
role in pre-eclampsia, a pathology, where this immunological balance is disturbed. When 
the feto-maternal barrier in the human placenta, the syncytiotrophoblast layer, is damaged, 
the placental villi are exposed to maternal complement system. In this placenta from a early 
(pregnancy week 29)  severe pre-eclampsia patient, the circumferential syncytiotrophoblast 
is compromised resulting in an irregular villus border and complement activation on the 
apoptotic structures of the syncytium, as depicted by C4 deposition (green) and C4bp 
deposition (red). Yellow depicts sites of co-localization and the nuclei are stained with DAPI 
(blue).

http://t.woodruff@uq.edu.au
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Team 

Highlights

Here at Texas Tech University Health Sciences Center we focus on a role of complement in cancer. 
For decades complement was thought to contribute to cancer immune surveillance through 
complement-mediated tumor cell lysis. In contrast to this notion, as a member of the Lambris 
group at UPENN, I found that complement promotes tumor growth by inhibiting antitumor 
immunity. This was mediated by C5a generated through the classical pathway and interacting 
with the C5a receptor 1 (C5aR1) expressed on myeloid-derived suppressor cells (MDSC). Follow-
up studies confirmed our observations in mice and humans. Currently complement appears to 
be upstream regulator of several immunosuppressive cells including MDSC, T regulatory cells, 
and tumor associated macrophages, and C5aR1 and C3aR signaling directly inhibit cytolytic 
activity of tumor infiltrating CD8+ T cells. Our laboratory has recently demonstrated that C5aR1 
contributes to cancer metastasis by regulating MDSC recruitment to the lung premetastatic niche 
and enhancing self-renewal of alveolar macrophages in this niche. These diverse functions of 
complement in cancer make this system uniquely suited to be a target for novel anticancer 
therapies. Therefore, we are working on developing novel complement-based immunotherapies 
for cancer. In collaboration with Dr. Karbowniczek (first to the right) we also explore contributions 
of innate immunity and complement to Tuberous Sclerosis Complex and Renal Cell Carcinoma.

Contact: Dr. Maciej Markiewski, maciej.markiewski@ttuhsc.edu

  Complement Research at Texas, USA
The group of Dr. Maciej Markiewski

mailto:maciej.markiewski%40ttuhsc.edu?subject=
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Research
Reviews

Complement C5a induces renal injury in diabetic kidney disease 
via disruption in mitochondrial metabolic agility

Tan SM, Ziemann M, Thallas-Bonke V, Snelson M, Kumar V, Laskowski A, Nguyen TV, 
Huynh K, Clarke MV, Libianto R, Baker ST, Skene A, Power DA, MacIsaac RJ, Henstridge 
DC, Wetsel RA, El-Osta A, Meikle PJ, Wilson SG,  Forbes JM, Cooper ME, Ekinci EI, 

Woodruff TM, Coughlan MT

Diabetes 2019 Oct; pii: db190043

Research has shown that complement activation contributes to the pathogenesis 
of many diseases that are not associated with deposited immune-complexes. This 
paper by Tan and colleagues presents data that the complement cascade is activated 
in patients with diabetes mellitus, and also in several rodent models of the disease. 
Complement activation fragments were significantly higher in patients with type 1 
and type 2 diabetes than in control subjects, and treatments with renin-angiotensin 
system inhibitors (the standard clinical treatment for diabetic nephropathy) did not 
have a measurable effect on complement activation. Complement fragments were 
similarly elevated in mouse models of type 1 and type 2 diabetes. Blockade of the 
C5a signaling (either through genetic deletion C5aR1 or inhibition with PMX53) was 
protective in these models of diabetic nephropathy and attenuated the development of 
proteinuria and histologic changes, indicating that complement activation is pathologic 
in this disease. Transcriptional analysis revealed that C5a signaling altered fatty acid 
metabolism in the kidneys of diseased animals, and lipidomics demonstrated changes 
in cardiolipin content of the kidneys, possibly because of mitochondrial damage. The 
authors did not explore the mechanisms by which the complement system is activated 
in diabetes, nor did they confirm whether or not activation occurs within the kidney 
itself. Nevertheless, the role of complement activation fragments in the pathogenesis of 
diabetes could have important clinical implications. Diabetic kidney disease is the most 
common cause of end stage kidney disease in Western countries, and currently there 
are no disease specific treatments. These findings raise the possibility that complement 
inhibitory drugs, specifically C5a antagonists, might be protective in patients at risk of 
diabetic kidney disease. If these findings are validated in additional studies, it could 
have an important impact on the care of diabetic patients.

https://diabetes.diabetesjournals.org/content/early/2019/10/10/db19-0043.long
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Research
Reviews

‘Stealth’ corporate innovation: an emerging threat for therapeutic drug 
development

Mastellos DC, Blom AM, Connolly ES, Daha MR, Geisbrecht BV, Ghebrehiwet B, Gros P, 
Hajishengallis G, Holers VM, Huber-Lang M, Kinoshita T, Mollnes TE, Montgomery RA, Morgan 
BP, Nilsson B, Pio R, Ricklin D, Risitano AM, Taylor RP, Mantovani A, Ioannidis JPA, Lambris JD. 

Nat Immunol 2019 Nov; 20: 1409–1413.

This is an exciting period for complement therapeutics. Eculizumab has transformed the care of 
several different diseases, and additional anti-complement therapeutics are in development. Many of 
the new candidate drugs were developed by academic researchers, and the strengths and limitations 
of these agents have been explored in published studies. However, this paper by Mastellos and 
colleagues highlights the tendency of some biotech companies to focus more on media exposure 
than on rigorous presentation of data in peer reviewed journals and scientific meetings. The authors 
present a comparison of the market capitalization of companies developing complement therapeutics 
relative to the number of peer-reviewed publications that the company-sponsored research has 
generated. The analysis revealed that there was an inverse relationship between the market valuation 
of the company and the number of publications. Those companies with the highest valuation tended 
to have the fewest publications. Clearly these companies were able to interest investors even in the 
absence of published data and did not face strong commercial pressure to generate peer reviewed 
papers. Furthermore, startup companies may feel that public disclosure of their technologies and 
results could weaken their intellectual property and help their competitors. This secretive approach 
runs counter to the general belief that transparency and peer review are critical to the scientific 
process. A key question, though, is whether the scientific review process improves the quality of the 
drugs that enter the clinic. Even without any scientific publications, all of the new anti-complement 
drugs under discussion will need to undergo careful clinical trials with regulatory oversight before 
they receive approval. Presumably, then, drugs that eventually enter the clinic will be fully vetted, 
and drugs that are not effective will eventually fail. As the authors also point out, however, the 
success or failure of a drug can also impact other drugs in the same class. A negative clinical trial 
can dampen the enthusiasm for another drug, even if the failure was due to a poorly designed trial. 
There are also addition costs of poorly conceived clinical trials. In the case of drugs for rare diseases, 
each study will likely compete with other trials for patient recruitment. Furthermore, for drugs 
that receive a fast track or orphan drug designation, a lack of efficacy or unforeseen physiologic 
risks may only become apparent after large numbers of patients are treated. One recent example 
of this is lartruvo, a drug that received fast track approval for treatment of soft-tissue sarcoma. The 
drug was withdrawn after it failed in a phase III trial, but it had already cost payors $562 million 
(see ANNOUNCE prompts questions over the Accelerated Approval process. Nat Rev Clin Oncol 16, 
459 (2019) doi:10.1038/s41571-019-0246-9). This is a critical time for complement research, and 
the community of complement researchers will benefit if the new drugs that enter the clinic are 
rigorously tested and are used to treat well-validated targets.

https://www.nature.com/articles/s41590-019-0503-1
https://www.nature.com/articles/s41571-019-0246-9
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EMCHD 
Meeting 
Report 

Complement reserach at the 17th 
European Meeting on Complement in 

Human Disease (EMCHD) 

SESSION I – Complement-related diseases 1

Chairs: Marina Noris and Joshua Thurman

Three presentations provided new insights into the genetic basis of C3G. J.G.Tenorio, 
Madrid, Spain reported the functional characterization of a novel C3G-associated 
FHR-1 mutant with a duplicated dimerization domain. This abnormality promotes the 
multimerization of the protein. This increases the binding to C3 fragments and enhances 
complement activation, most likely through competitive inhibition of FH from binding 
to C3b. S. Solini, Ranica, Italy identified rare variants in CFP in 4 unrelated patients 
(3 with C3GN and one with IC-MPGN). All four patients had very low serum C3 and 
high plasma sC5b-9 and disease onset in teens, suggesting CFP as a C3G/IC-MPGN 
associated gene. J. Hauer, Iowa City, US sequenced a targeted panel of 197 glycomatrix-
associated genes in samples from 285 C3G patients and 600 controls. They found that 
the C3G population is enriched for variants in glycomatrix genes, suggesting that genetic 
variations  in the glycomatrix may influence susceptibility to C3G. 

Three more presentations highlighted new insights into the role of complement in other 
diseases. S. Clark, Manchester, UK, showed that systemic FHR-4 levels are elevated 
in AMD. FHR-4 accumulates in macula tissue and, by competing with FH and FHL-1, 
causes complement over-activation. The protective allele of the AMD-associated variant 
rs10922109 has the highest association with reduced FHR-4 levels. These findings identify 
elevated circulating FHR-4 as a player of eye specific complement dysregulation in AMD. 
B. Roher, Charleston, US, provided evidence that α-elastin Abs might initiate complement 
activation in Bruch’s membrane leading to structural alterations in a mouse model of 
dry AMD, but not in choroidal neovascularization. Finally, S. Ortiz-Espinosa, Pamplona, 
Spain, provided novel insights into the role of C5a in the tumor microenvironment, 
showing that C5a/C5aR1 activation induces an amoeboid-based migration phenotype 
in mouse PMN-myeloid derived suppressors, without affecting their immunosuppressive 
capability.
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EMCHD 
Meeting 
Report 

Complement reserach at the 17th 
European Meeting on Complement in 

Human Disease (EMCHD) 

KEYNOTE: C1q-Lessons from the past and new insights for the future

Professor Marina Botto, Imperial College London

Professor Botto’s outstanding keynote lecture provided a historical vision of the 
changing roles of C1q in the pathogenesis of Systemic Lupus Erythematosus (SLE). 
Starting with the initial observations of C1q deficiency and its association with SLE, to 
the final description of the recent findings of C1q displaying unexpected roles outside 
complement. Prof. Botto´s elegant studies with mice models of various complement 
deficiencies illustrated the controversies regarding the role of complement activation 
in SLE pathogenesis. On the one hand, C1q deficiency (together with C4 and C2 
deficiencies) suggested that the inability to activate complement through the classical 
pathway leads to inefficient clearance of apoptotic cells, which facilitate autoimmunity. 
However, this complement abnormality itself is in conflict with the fact that C3 deficiency 
does not predispose to SLE both in human and animals. To overcome this issue, and 
taking into account that there is evidence in the literature that C1q has other roles 
away from complement, Professor Botto and collaborators explored other pathways by 
which C1q could maintain self-tolerance. She elegantly presented their interesting data 
describing novel roles for C1q that link the molecule to the metabolic reprogramming 
and regulation of activated CD8+ T cells, which allowed them to propose a new paradigm 
for the protective role of C1q in SLE. With this keynote lecture, Prof. Botto gave a 
fantastic overview of the roles of C1q and highlighted the relevance of the interplay 
between complement and immunometabolism in autoimmunity.

LUNCH SEMINAR – Hereditary Angioedema

Chairs: Chairman: Margarita López Trascasa

The congress hosted a Lunch Seminar on hereditary angioedema that was initially 
to be taught by Marco Cicardi and Christian Drouet, two experts in the field. The 
unexpected death of Dr. Cicardi in the month of August caused him to be replaced by 
Teresa Caballero and to become an obituary in his memory. Teresa Caballero spoke on 
current treatments in this disease and Christian Drouet on the variability of mutations 
identified in the C1 inhibitor gene and its impact on the three-dimensional structure of 
the protein.
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EMCHD 
Meeting 
Report 

Complement reserach at the 17th 
European Meeting on Complement in 

Human Disease (EMCHD) 

SESSION II – Complement structure and function

Chairs: Mihály Józsi and Nicole Thielens

Six abstracts were presented in Session 2 dedicated to complement structure and 
function. The first talk of the series, given by Ben King from Anna Blom’s laboratory 
(Lund University, Sweden), shed light on the potential mechanisms underlying the 
generation of intracellular C3. Three C3 forms with distinct origins and possibly 
separate functions were identified: endosomal, retrotranslocated (from ER to 
cytosol) and expressed from an alternative translational start site. The second talk 
given by Ayla Wahid from Jean van den Elsen’s laboratory (University of Bath, 
UK) presented the first X-ray crystal structures of disulfide linked C3d dimers in 
the presence and absence of S. aureus immune evasin Sbi, providing evidence for 
structural stabilization induced by Sbi binding, suggesting a novel bacterial strategy 
of B cell subversion. The third talk given by Ewelina Golec from Anna Blom’s 
laboratory (Lund University, Sweden) reported the previously undescribed existence 
of non-GPI-anchored cytosolic CD59 in primary human and mouse pancreatic islets, 
which is required for glucose-stimulated insulin secretion from beta-cells. The fourth 
talk given by Hector Martin Merinero from Santiago Rodríguez de Córdoba’s group 
(Center for Biological Research and Center for Biomedical Network Research on Rare 
Diseases, Madrid) presented results on the molecular basis of lack of complement 
de-regulation by native FHR-1 and that of de-regulation by aHUS-associated FHR1 
variants that acquire the ability to bind to sialic acid on host cells. The fifth talk 
given by Marco Mannes from Christoph Schmidt’s group (Ulm University, Germany) 
reported that C5 can be cleaved by fluid-phase C3bBb when captured on C3b-covered 
surface, and that high-density C3b on surfaces induces a conformational activation 
of C5 to a C5b-like molecule that can initiate terminal pathway activation and MAC 
formation in the absence of enzymatic C5 cleavage. The sixth talk by Itziar Serna 
Martin from Piet Gros’s group (Utrecht University, Netherlands) reported the crystal 
structure of monomeric properdin and that of properdin in complex with the C3/C3b 
CTC domain, providing insight into C3 convertase stabilization by properdin.
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EMCHD 
Meeting 
Report 

Complement reserach at the 17th 
European Meeting on Complement in 

Human Disease (EMCHD) 

SESSION III – Complement genetics

Chairs: Veronique Fremeaux-Bacchi and Alberto López Lera

The third scientific session in the meeting was focussed on Complement Genetics. 
The first three lectures in the session presented novel data on common and rare 
genetic variants within the CFH/CFHR cluster and their impact on different human 
pathologies. Nikolina Papac-Milicevic from Viena (Austria) continuing an ongoing 
research line of Christoph Binder’s group, presented the results of a genome-wide 
screening for SNPs modifying the ability of CFH to bind biological surfaces altered by 
the presence of malondialdehyde (MDA). The authors report that the AMD high-risk 
Y402H complement Factor H variant and 8 additional novel SNPs associated with 
the deletion of the CFHR3 and CFHR1 genes were significantly and independently 
associated with increased CFH binding to MDA-adducts. Moreover, their data 
demonstrated that FHR3 and FHR1 compete with FH for binding to MDA-modified 
surfaces and necrotic cells. In the second lecture, Hong Zhang from Beijing (China) 
reported the significantly higher frequency of CFHR3*B haplotypes in patients with 
IgA nephropathy (IgAN) compared to healthy controls.  Specifically, they showed also 
a significant correlation between the CFHR3 haplotype and the intensity of glomerular 
C3 deposits. Marina Noris, from Bergamo (Italy), then presented data about the 
influence of the Glu936Asp CFH polymorphism which tags the H3 CFH haplotype 
predisposing to atypical hemolytic uremic syndrome on the response of type 2 diabetes 
patients to Angiotensin Converting Enzyme Inhibitor (ACEi) treatment. While ACEi is 
an effective treatment for reducing the frequency of microalbuminuria events in the 
general population, the results presented demonstrate that it has no nephroprotective 
effect in Asp/Asp homozygotes for the Glu936Asp CFH polymorphism, these patients 
having an increased risk of major cardiovascular events. The authors suggest that 
screening this polymorphism can help identify diabetic patients with a poorer renal 
prognosis and less likely to benefit from ACEi treatment. The last lecture was given by 
Laura Lucientes Continente from Madrid (Spain). She presented new data on genetic 
variants in complement genes with phenotypic implications for the development of C3 
glomerulopathy (C3G) in a Spanish cohort. Their results show that the H1 haplotype 
is associated with increased risk of developing C3G while the H4a haplotype in CFH 
and the deletion of CFHR3 and CFHR1 genes significantly protect from the disease. 
Moreover, they found a significant enrichment of rare genetic variants (with Minor 
Allele Frequencies below 1%) in the CFH, C3 and CFI genes in C3G patients.
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EMCHD 
Meeting 
Report 

Complement reserach at the 17th 
European Meeting on Complement in 

Human Disease (EMCHD) 

CONTROVERSIES I – The role of animal models in complement research

Moderator: Matthew Pickering
Panelists: Marina Botto, Simon Clark, Kevin Marchbank, Tom Eirik Mollnes, Wenchao 
Song

Discussion was lively and interactive and many important points were emphasised. 
These included comments that animal research has been essential in understanding 
key aspects of complement biology. Major progress in our understanding of the 
role of complement in biological processes and disease pathogenesis have derived 
from the generation of complement-deficient mouse strains. This started with the 
development of C3-deficient mice and studies in knockout animals have been essential 
for understanding the roles of different complement components and pathways in 
tissue injury and disease models. 
The importance of experimental design was discussed in relation to adequate 
statistical power and understanding the strengths and limitations of animal research in 
modelling a disease or disease process. For example the importance of understanding 
the role that the mouse genetic background plays in susceptibility to autoimmunity, 
the immune response and the inflammatory response.  The importance of husbandry 
and environment on experimental design was also discussed. 
The mandatory requirement to apply the principals of reduction (use fewer animals 
to achieve the same scientific goals), refinement (optimise the welfare of animals 
used) and replacement (use scientifically valid non-animal alternatives if available) 
in animal research was emphasised. Discussions on replacement included the use of 
cell lines and organoids in complement research; and how new large scale ‘-omic’ 
technologies have made some types of animal research redundant as these questions 
can be addressed directly in human cohorts. 
How long animal models continue to be required for complement research is 
unknown. Some considered that it is likely to diminish as new technologies develop; 
others felt that it will still be needed as non-animal approaches (e.g. organoids, 
pluripotent stem cells), whilst are important in complement research, remain 
scientifically insufficient alternatives. Others considered that newer technologies 
in animal research, particularly humanisation, will be required to address ongoing 
research questions. The organisers and panel thank the attendees for their active 
participation in this controversies session. 
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EMCHD 
Meeting 
Report 

Complement reserach at the 17th 
European Meeting on Complement in 

Human Disease (EMCHD) 

SESSION IV – Infection and autoimmunity

Chairs: Christine Skerka and Leendert Trouw

Myriam Martin from Malmö, Sweden, Identified significantly increased plasma 
C4d levels which correlated significantly with C3 and C4 in SLE patients with renal 
involvement (LN) but not in patients without LN. C4d plasma levels correlated 
with C4d deposition in kidneys and was reduced in responders in contrast to non-
responders. Lucie Colineau also from Malmö, Sweden, introduced two chimeric 
proteins comprising the binding domains of C4BP or factor H (FH) fused to human 
immunoglobulin Fcs to enhance Moraxella catarhalis killing: These fusion proteins 
displaced complement inhibitors from the bacterial surface and activated complement 
via Fc-C1q interaction in vitro. Michael Holers from Denver, US, presented a mAb that 
blocks the C3d interaction with CR2, diminished the antigen-specific IgG response to 
sheep red blood cell immunization, decreased the levels of several pro-inflammatory 
chemokines in the kidneys and ameliorated autoimmunity and renal disease in the 
MRL/lpr mouse model of lupus. Roanne Hynes from Cardiff University presented 
studies on the effects of sublytic MAC on nucleated cells. Using multiple ‘omics’, 
and systems biology she interrogated the cellular changes over time. Interesting 
differences in bioactive lipids and mitochondrial activity revealed a central role for 
mitochondrial dysfunction in response to sublytic MAC attack. Jenny Tillmann from 
the University of Lübeck reported on on a mouse model of skin blistering disease. 
C5aR1-deficient mice are protected from skin blistering. Detailed analyses revealed 
that C5aR1 deficiency led to the production of autoantibodies with lower levels of 
complement-activating IgG2b and higher levels of IgG1. In addition, these antibodies 
were differently glycosylated leading to less inflammatory antibodies. Finally, 
Serena Bettoni from Lund University presented data on C4BP-IgM fusion proteins 
as novel therapeutics to fight N.gonorrhoea. Using the C4BP domains that bind to 
N.gonorrhoeae, without the complement inhibitory domains, coupled to complement 
activating IgM allowed the competition with C4BP for binding to N.gonorrhoeae. 
This promoted complement activation and bactericidal activity. 
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EMCHD 
Meeting 
Report 

Complement reserach at the 17th 
European Meeting on Complement in 

Human Disease (EMCHD) 

SESSION V – Animal models

Chairs: Elena Goicoechea de Jorge and Kevin Marchbank

This session focussed on the latest discoveries involving animal models and consisted 
of four talks. Matthew Pickering (Imperial College London, UK) presented a model 
of FHR-5 nephropathy based on an elegant humanized FH/FHR-5 mouse lacking 
the endogenous FH/FHRs proteins. He demonstrated that a human FHR-5 mutant 
protein, but not the wildtype FHR-5, is sufficient to interfere with C3 regulation 
within the kidney. Marta Subías Hidalgo (Centro de Investigaciones Biológicas, 
Spain) presented two novel mouse models of C3G based on human gain-of-function 
mutations in C3 (C3del923-924DG and C3-I1157T). Her work illustrated the 
complexities of complement regulation and the unexpected C3-I1157T genotype-
phenotype correlation, which represent an opportunity to explore the molecular 
mechanisms leading to C3G. Next, Hangsoo Kim (University of Pennsylvania, USA) 
presented their recent data on the W1206R (FHr/r) mutant model of TMA induced 
aHUS. They showed successful knock in of human factor D which was protective 
in male but not female mice. Intestinal injury in the female mice resulted in 50% 
mortality. Ultimately, the study suggested that local complement activity dramatically 
alters the site of TMA in mice. Finally, Laura Westacott (Cardiff University, UK) gave 
a very clear and concise explanation of the roles that complement C3 and C3a/C3aR 
play in learned fear and innate anxiety. C3a/C3aR being important for anxiety while 
C3 was more important for learned fear. These data demonstrated an aspect of the 
complex interplay between complement activation products and normal health and 
well-being; and was the perfect way to end a highly enjoyable and data rich session. 
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EMCHD 
Meeting 
Report 

Complement reserach at the 17th 
European Meeting on Complement in 

Human Disease (EMCHD) 

SESSION VI – Complement crosstalk

Chairs: Anna Blom and Lubka Roumenina

The session started with a presentation by Caroline Hennig, discussing the differences 
in the phenotype of murine NK cells expressing or not C5aR2. The C5aR2-positive NK 
cells showed an immature phenotype, lacking expression of the inhibitory receptors 
Ly49G2 and Ly49I. C5aR2-negative NK cells presented a more mature phenotype. 
Therefore, C5a via C5aR2 could modify the phenotype of the NK cells. The second 
talk was given by Xiaobo Liu, who reported that patients with malignant melanoma 
have plasmatic biomarkers of complement activation (increased C3b, C5a, C5a). In a 
mouse model, C5b-9 was deposited on tumor-infiltrating neutrophils, which resulted 
in their activation (ROS, NETs release) and subsequent increase of the vascular 
permeability.  This process favored the melanoma metastases. The third presentation 
was by Stefanie Derer, showing that cleavage of gC1qR by active caspase-1 results 
in the loss of its mitochondrial leader sequence and hence - decreased oxidative 
phosphorylation and metabolic switch to glycolysis. The gC1qR expression is 
colorectal cancer patients correlated with tumor grade. Therefore, gC1qR could 
serve as a driver of cell proliferation, promoting tumor progression. Tiffany Emmons 
presented large body of data supporting the role of complement activation in 
generation of immunosuppressive neutrophils, which have the ability to suppress T 
cells in ovarian cancer. Karin Fromell discussed links between the lectin pathway and 
the contact/kallikrein coagulation systems. Fibrin formation in vitro activates MASP-
1/-2, which in turn activate FXII. In support, high levels of activated lectin pathway/
contact system were found in patients with myocardial infarction. Gabor Pal ended 
the sesssion by presenting data on ecotin, a serine protease inhibitor present in 
wide range of pathogenic bacteria. Ecotin attenuates lectin pathway by inhibition of 
MASp-1/-2 and it also inhibits activation of factor D by MASP-3. Endogenous ecotin 
protects bacteria from bactericidal activity of human serum.
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European Meeting on Complement in 

Human Disease (EMCHD) 

SESSION VII – Complement-related diseases 2

Chairs: Simon Clark and Péter Gál

The first speaker of the session was Yaiza Senent, who demonstrated that a C5aR1 
antagonist antibody, used in a pre-clinical mouse model of lung cancer, modified 
the recruitment of both type 1 and 2 monocytes, and led to a significant reduction 
in tumour-infiltrating polymorphonuclear myeloid-derived suppressor cells (MDSC). 
This was followed by Paolo Macor, who showed some stunning movies of fluorescent 
nanobubbles, decorated with anti-beta2-GPI mAb and rtPA, binding to and dissolving 
thrombi in antiphospholipid syndrome. Next up was Lubka Roumenina, who presented 
her mouse model for rhabdomyolysis: where muscle tissue injury leads to the release 
of myoblogin resulting in vasoconstriction and obstruction of tubular lumen by 
myoglobin, and complement overactivation to the subsequent intrarenal release of 
heme. The next speaker was Sara Afonso, who presented work on the functional 
consequences of mutations in the factor H related protein 2 (CFHR-2) gene associated 
with C3 glomerulopathy (C3G). Sara demonstrated that these mutations alter the 
binding properties of FHR-2 and its capacity to inhibit the pro-inflammatory activity 
of FHR-1. The penultimate speaker was Roberta Bulla, who demonstrated the role of 
C3 in the pathogenesis of endometriosis using a mouse model. The final speaker was 
Irene Gómez who had been studying the possible effects of transient desialylation of 
FH and the FHR proteins. Her studies had identified that neuraminidase treatment 
reduces the capacity of FH to prevent cell lysis, implying a direct role in surface 
binding of FH and implicating pneumococcal neuraminidase in aHUS, secondary to 
invasive Streptococcus pneumoniae infections.
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SESSION VIII – Complement therapies

Chairs: Claire Harris and Christoph Schmidt

The last session of the meeting was opened by Anna Fledberg-Mietka who 
demonstrated how diminished complement activity following the application of anti-
CD20 immunotherapy can be restored: addition of a single convertase precursor 
protein with gain of function variations to the serum of NHL/CLL patients after 
rituximab infusion boosted the cytotoxic activity such serum, even if no additional 
anti-CD20 antibodies had been added. Denise Tambourgi described how complement 
inhibition could be a successful strategy for controlling cobra envenomation. Naja 
annulifera venom was shown to activate all three complement initiation pathways 
by venom derived serinoproteases and metalloproteases. Inhibition of complement 
activation and signalling in mice, most notably of the C5a-C5aR1-receptor axis, could 
dramatically reduce local as well as systemic reactions induced by venom. Mark 
Howard explained a new approach to overcoming post-ischaemic injury during renal 
transplantation by systemic administration of a high level of L-fucose. In a murine 
model of ischemia-reperfusion injury intra-peritoneal application of L-fucose inhibited 
complement activation and reduced post-ischaemic acute kidney injury Marloes 
Michels discussed the potential for anti-properdin therapy in treating a subset of 
C3G patients and described how the properdin-dependency of nephritic factors could 
easily be determined. She demonstrated that blockade of properdin could prevent 
convertase stabilisation in plasma of these patients, effectively normalising the 
activity of the C3 convertase. Gillian Dekkers reported the ability of the factor H (FH)-
potentiating antibody, anti-FH.07, to modulate FH function, increasing protection of 
human cells while leaving bactericidal activity of serum unaffected. This unusual 
therapeutic strategy represents a unique way to increase cofactor activity of FH, 
presumably my modulating its conformation. In the final talk of the session, Hangsoo 
Kim reminded the audience of the murine model of complement-dependent TMA and 
systemic thrombophilia caused by the W1206R mutation in the mouse FH gene. He 
demonstrated that anti-C5 therapy could rescue these mice and went on to present 
a new therapeutic strategy that modulated disease by replacing the defective FH 
with a highly active, truncated variant of the protein. This therapy could effectively 
replace the treatment provided by anti-C5. Rather than exogenous administration of 
a therapeutic, this group explored the ability of AAV gene therapy to target the liver 
and trigger production of the drug constitutively to the systemic compartment.
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CONTROVERSIES II – What do we mean by intracellular complement?

Moderator: Paul Morgan
Panelists: Anna Blom, Piet Gros, Leendert Trouw

The session was opened with a brief introduction from PM, setting out some questions 
for debate that focussed around terminology (what do we mean by “intracellular” – 
in compartments, organelles, cytoplasm?;  is “intracellular complement” the correct 
term for activities of complement proteins that are distinct from their roles in the 
complement pathway?) and the need for replication. LT expanded on the issue of 
replication and reproducibility and the difficulties (not unique to the complement 
field) in getting funding for, or indeed publishing, replication studies. AB focussed on 
C3 and described three potential routes by which C3 might find its way into cellular 
compartments and/or the cytosol: 1. uptake from outside the cell of fully folded 
and processed C3; 2. alternative translation to give an unglycosylated, unprocessed 
product that might reside in the cytosol; 3. retrotranslocation of partially processed 
C3 from ER to cytosol. PG also focussed on C3 and expressed a protein chemist’s 
scepticism that this complex, highly processed and intricately folded protein could 
function (as a complement protein) in cytosol. 
Discussion was lively with many important contributions. The issue of replication 
and data interpretation was widely addressed. The conundrum that even (some) 
C3 deficient individuals appear to have intracellular forms of C3 was debated and 
ways forward informed by the nature of the genetic hit discussed.  It was noted that 
over-expression of C3 in cells or animal models might lead to different processing 
pathways absent in normal cells and animals.
We hope that the open, friendly and frank debate provokes further collaboration to 
clarify the question posed. 
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 13th International Conference on Complement 
Therapeutics

The field of complement-targeted drug discovery has experienced 
a profound transformation during the past decade. With the first 
complement-specific drugs on the market, clinical experience is gained 
and novel  indications are being explored. At the same time, efforts in both 
academic and pharmaceutical research have produced new innovative 
therapeutic concepts and drug leads that interfere at different levels of the 
complement cascade; many of these candidates are currently undergoing 
clinical evaluation. Finally, genetic and molecular studies continue to reveal 
contributions of complement in both orphan and highly prevalent diseases. 
Apart from offering new hope for patients suffering from such diseases, the 
study of complement pathways, mutations, and deficiencies also teaches 
us important lessons about the role of complement in health and disease 
and allows us to refine our models and tools for applied and basic research. 
This conference aims to bring together academic and industry scientists 
and clinical development experts who are focused on contemporary and 
emerging aspects of complement-mediated disease pathogenesis and the 
development of therapeutics that modulate this system in a beneficial manner.

Topics discussed during the conference include: Molecular mechanisms 
and targets in complement-related diseases; Novel inhibitors & pipeline 
compounds; Hematological disorders; Organ & cell transplantation, 
I/R injury and chronic rejection; Kidney diseases; Neurological & 
ocular diseases; Acute and chronic inflammatory disorders; Infectious 
diseases & sepsis; Cancer; Informative complement biomarkers 
in therapeutic development; Novel and unexpected indications.

Organizing Committee:
John Lambris, PhD 

Dimitrios Mastellos, PhD 
Daniel Ricklin, PhD 

Antonio Risitano, MD 
Lubka Roumenina, MD 

4th - 9th July 2020
Ioannina, Greece

https://www.aegeanconferences.org/src/App/conferences/view/143
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https://www.immunology2020.org/scientific-program/ 
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DATE CLAIMER: 13-17 September 2020

28th International Complement Workshop

Berlin, Germany

Germany is the Home of Complement – Bring complement back to its 
roots to Paul Ehrlich

Meeting
Notices

More info:  https://www.icw2020.de

PIONEERING WOMEN IN COMPLEMENT 
 
The ICS is on a quest to identify and recognize the women who have made 
substantial contributions to the complement field, and we are seeking 
candidates.  The candidate must be retired and no longer active in research. 
 
The Council will review and vote on the Pioneering Women to be recognized 
at the ICW 2020 in Berlin. 
 
Deadline:  31st January 2020 
 
To submit your candidate, go to:
https://www.complement.org/pioneer-women

https://www.icw2020.de
https://www.complement.org/pioneer-women
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It’s Complementary
A Personalized Complement System Newsletter

As complement system research expands, keeping up to date on the latest literature, news, and 
funding is difficult. Quidel Specialty Products Group (SPG) has leveraged the information it tracks 
to create a new tool for complement scientists:  It’s Complementary – a personalized newsletter that 
highlights the interest of each individual researcher.

How It’s Complementary works:
• Build Your Profile:  Select keywords for complement proteins and Diseases/Areas of Interest 
that match your research interests.
• Subscribe:  Submit your contact information and confirm your subscription via email.
• Relax and Enjoy:  Every Tuesday (8am PST) the It’s Complementary newsletter arrives with 
new complement information collected over the last week, with the content such as literature, news, 
and funding categorized to match your profile.

Each week SPG personnel collect complement system information and tag it with the appropriate 
keywords. The system matches content and subscribers, building a personalized newsletter that 
gives researchers the information they need. In addition, use the “Search For Articles” to browse the 
extensive database.

Visit https://www.itscomplementary.com/ to learn more and subscribe.

From
Our

Sponsors

https://www.itscomplementary.com/
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1994-2019

https://www.cedarlanelabs.com
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From
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Advertise in FoC

If you would like to advertise your complement products or services in the 
FoC, please contact Trent Woodruff (t.woodruff@uq.edu.au) or the ICS 
President Peter Garred (Peter.Garred@regionh.dk).

https://www.complementtech.com
mailto:t.woodruff%40uq.edu.au?subject=
mailto:Peter.Garred%40regionh.dk?subject=
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