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From
the

Editor

Dear Readers,

Welcome to the 58th Issue of Focus on Complement – the official newsletter of the 
International Complement Society (ICS).

What an eventful year 2020 is turning out to be! The COVID-19 pandemic has 
impacted everyone in different ways, and I sincerely hope everyone is keeping well. 
In this newsletter, we present an overview prepared by our sponsor, Hycult Biotech, 
on research studies examining complement’s contribution to COVID-19.  

We also congratulate Dr Ashley Moseman and Dr Erin West who are the winners of 
the FoC Early Career Cover Image Award. A description of their research and cover 
image can be found in the following pages.

We also feature the research groups of Dr. Diana Pauly from Regensburg, Germany, 
and Prof. Jean van den Elsen from Bath, UK. Issue contributor Claire Harris reviews 
two articles that provide mechanistic insight into eye and kidney disease, and 
Michael Kirschfink and Zoltán Prohászka present an update from the Complement 
Standardization Committee. The Early Career Complementologists (ECCO) group 
also provide an update of their current activities.  

I hope you all enjoy this June 2020 issue of Focus on Complement, and wish everyone 
safe times ahead.

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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President’s 

Message

Dear Colleagues:

It has been an honor to serve as President, and I will continue an additional year with 
the goals of strengthening the society and our community. I aim to both to spread the 
knowledge about complement, but also to stimulate the relationship between basic and 
clinical research and industry, to create the necessary ecosystem that will enable findings in 
complement research laboratories to find their way into an applicable clinical setting.
 

Unfortunately, due to the COVID-19 pandemic, we are not able to host the International 
Complement Workshop (ICW) 2020 in Berlin, and we have made plans to re-schedule for 
Berlin in 2021. The ECHMD will also be moving their meeting in Bern to 2022 to allow for 
all complementologists to attend both meetings. Further announcements will be made once 
the dates have been finalized.

To comply with the Bylaws of International Complement Society (ICS) and in line with the 
postponement of ICW 2020, the elections of ICS officers and board members will also be 
postponed and will follow the regular order in 2021. The European Complement Network 
(ECN) board has decided to follow the same procedure. 

As we begin this next phase, ICS/ECN will be holding a series of meetings via Zoom to address 
the issues around complement and Covid-19, and will open a discussion forum. Look out for 
an upcoming announcement, and plan to participate in these important knowledge-sharing 
opportunities and possibilities for collaborations, which will be done in partnership with the 
Early Career Complementologists (ECCO), chaired by Dr. Nicole Schäfer.

The Focus on Complement, under the leadership of Trent Woodruff as Editor, will continue 
to update you quarterly about complement groups, news and relevant articles.

I also wish to express my sincere gratitude to Viviana Ferreira, putting together the America 
Association of Immunologists (AAI) Complement Symposium, even though it was postponed. 
We look forward to continuing our contribution to this symposium in future years.
 

We are mindful that the ICS thrives most when complementologists participate actively, and 
we look forward to your continued support of the society.

I will serve the complement community as best as I can, and I hope to see you all soon.

Take care,

Peter Garred MD, President of ICS
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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.

Ashley Moseman and Erin West: Winners of 
the Focus on Complement Early Career

Cover Image Award
Ashley Moseman, PhD, is an assistant professor in the Department of Immunology at Duke University 
School of Medicine. Ashley’s research interests are in host:pathogen interactions, especially the host 
response to pathogens that invade the CNS via the olfactory epithelium. Since his PhD work he’s 
had a long running fondness for lymph nodes and this image was taken (as a postdoc in Dorian 
McGavern’s lab) as part of a collaboration with Erin West in Claudia Kemper’s lab at NHLBI.
 
Erin West, PhD, is a staff scientist in the Complement and Inflammation Research Section of 
NHLBI/NIH. Her training has been in adaptive and innate immune responses to acute and chronic 
infections and intracellular complement. Erin’s research interests are in the non-canonical roles of 
complement, and complement-mediated metabolic programming of immune cells during infections 
and neurological diseases/disorders.

Cover Image Description: This image is taken from an immunohistochemical analysis of an infection-
site draining lymph node to demonstrate the intrinsic induction of C3 in lymph node stroma during 
infection of mouse ears with MRSA. For this project, we used a newly created mouse, a C3 Td 
tomato reporter strain that also is a conditional knockout mouse. We demonstrated initially that cell-
intrinsic C3 expression is induced in MRSA-fighting, infection-site infiltrating, immune cells (Kolev 
and West et al., Immunity, 2020). Here, we show that C3 expression is also induced in structural 
lymph node tissue upon infection sensing. Depicted are C3-expressing lymph node stromal cells and 
clusters of innate leukocytes. C3 in red;  CD4 in blue; CD21/35 (FDCs) in green.

https://www.complement.org/foc-image-award
https://www.complement.org/foc-image-award
http://t.woodruff@uq.edu.au
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Team 

Highlights

Our research at the University Eye Clinic in Regensburg in beautiful Bavaria focuses on the role of the complement 
system in the eye. The retina is an immune-privileged tissue and the complement system contributes to its 
physiology as well as to different pathologies e.g. age-related macular degeneration, diabetic retinopathy and 
glaucoma.

Starting to focus on complement in the eye in 2012, we asked the experts what is the source of accumulating 
complement components in the diseased eye: a geneticist stated “all comes from the liver” while an ophthalmologist 
told us “it is all caused by local changes”. From this point on, we were eager to investigate the origin and function 
of complement in the retina. Recently, we published that not only immune or retinal epithelium (RPE) cells in 
the eye transcribe complement genes but also neurons and glia cells (Pauly et al. https://doi.org/10.1016/j.
celrep.2019.10.084) providing us with a first answer to our initial quest. Since the complement system is indeed 
locally activated in RPE cells and in the retina during degeneration, we then wondered: “How is complement 
activated in the retina?” Trying to address this, we currently follow the intriguing idea of a non-canonical role of 
the complement system in the eye to address this question.

Our overarching research goal is to improve patient’s life quality in the future. Thus, we are engaged in the 
development of novel complement diagnostics and therapeutics opening doors for multiple interdisciplinary 
collaborations. With our in-house multiplex anaphylatoxin assay we demonstrated that complement is systemically 
activated in oral squamous cell carcinoma patients (Gallenkamp et al. doi: 10.18632/oncotarget.22963) and 
analysed secreted complement proteins of virus infected cells. Additionally, in a big European consortium 
(SciFiMed), we are in lead to coordinate the collaborative work of chemists, physicians, companies and other 
complement research groups to develop an innovative liposome-based assay for the screening of complement 
activation in patients suffering from kidney, eye, infectious and other diseases. If successful, these efforts will 
ultimately result in the identification of powerful targets within the complement system which could be either 
treated locally with antibodies (Schaefer et al. doi: 10.3389/fimmu.2016.00542) or with a complement gene 
therapy to help patients with retinal degeneration and the other complement-associated diseases.

We leave the final statement to a T-cell immunologist, who introduced our work with the following words: “They 
do complicated things, but they know what they are doing.” We guess everybody of the complement society 
heard something like this :). We are happy to work in this “challenging” world of compl(i)ements.

Complement team at the Eye Clinic in Regensburg (May 2020). Upper (L to R): Maria Reichenthaler, Diana Pauly, 
Hannah Wolf; Lower (L to R): Yassin Jabri, Anne Enzbrenner and Elfriede Eckert. Contact: diana.pauly@ukr.de

  Complement Research at Regensburg, Germany
The group of Dr. Diana Pauly

https://doi.org/10.1016/j.celrep.2019.10.084
https://doi.org/10.1016/j.celrep.2019.10.084
https://www.oncotarget.com/article/22963/text/
https://www.frontiersin.org/articles/10.3389/fimmu.2016.00542/full
mailto:diana.pauly%40ukr.de?subject=
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Team 

Highlights

The research group led by Professor Jean van den Elsen in the beautiful, historical city of Bath represents the 
hub of complement biology in the South West of England. Our group primarily focusses on understanding the 
interactions between complement, the adaptive immune system and microbial pathogens at a molecular level 
and applying this knowledge to inform the design of vaccines and novel therapeutics.

I started my career in the field of complement with Piet Gros in Utrecht and later with David Isenman in Toronto, 
working on the structure of C4Ad. Since my arrival in Bath, we have elucidated the three-dimensional structure 
of C3d in complex with complement receptor 2 under physiological conditions, again in collaboration with 
David Isenman. This key discovery has provided atomic level detail of the C3d-CR2 ligand-receptor interaction 
that forms a crucial link between the innate and adaptive immune systems. More recently, our work on Sbi, SpA 
and Efb has led to important revelations regarding the intricate mechanisms Staphylococcus aureus employs 
to evade the immune system. Most notably, we uncovered the unique ability of Sbi to induce futile fluid-phase 
consumption of C3 through activation of the alternative pathway and delineated the molecular details of a 
complex between Sbi and C3d. These findings revealed the value of adopting Sbi as a novel vaccine adjuvant 
and in collaboration with Dr Kevin Marchbank we subsequently showed that Sbi induces enhanced humoral 
immune responses against a tuberculosis antigen by promoting C3d-CR2 and antigen-BCR co-ligation. Work on 
another immune evasion protein, OmCI, has resulted in the development of a valuable new tool for the single-
step affinity-purification of C5 from serum. Current projects our group are pursuing include the generation of 
small antibody fragments and peptides targeting C5, and the structural and functional characterisation of a 
supramolecular complex composed of Sbi, C3b and FHR1. We are also striving to unravel the newly-discovered 
roles of dimeric fluid-phase C3d(g) fragments in immunomodulation and gain an understanding of how these 
dimers are hijacked by S. aureus to facilitate immune escape.

We regularly collaborate nationally and internationally across both academia and industry and are always 
eager to form new partnerships. Our friendly team is also more than happy to share resources and hear from 
anyone interested in our research so please do get in touch!

Contact:
Jean van den Elsen,
Department of Biology
and Biochemistry,
University of Bath, UK
bssjmhve@bath.ac.uk

   ‘Lockdown’ group meeting: Top: Alex Macpherson (PhD student, UCB-Celltech) and  
   Ayla Wahid (Postdoc). Bottom: Rhys Dunphy (PhD student), Jean van den Elsen (PI)  
   and Joshua Lewis (PhD student, Porton Biopharma Ltd).

  Complement Research at Bath, UK
The group of Professor Jean van den Elsen

mailto:bssjmhve%40bath.ac.uk?subject=
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Research
Reviews

A genome-wide association study identifies key modulators of complement 
factor H binding to malondialdehyde-epitopes

Lejla Alic, Nikolina Papac-Milicevic, Darina Czamara, Ramona B. Rudnicke, Maria Ozsvar-
Kozm, Andrea Hartmann, Michael Gurbisz, Gregor Hoermann, Stefanie Haslinger-Hutter, 

Peter F. Zipfel, Christine Skerka, Elisabeth B. Binder, Christoph J. Binder
PNAS; May 5, 2020; vol. 117 p 9942-9951

Fifteen years ago, the Y402H polymorphism (rs1061170) in the complement control protein factor 
H (FH) and its splice product FH-like 1 (FHL1), was associated with the blinding disease age-
related macular degeneration (AMD). Over the years a number of binding studies have illustrated 
differential binding of the FH variants to ligands including C-reactive protein, double-stranded DNA, 
glycosaminoglycans and malondialdehyde (MDA) epitopes. The latter is a common lipid peroxidation 
product that accumulates in many pathophysiological processes, including AMD, and either directly 
or indirectly facilitates removal of damaged structures and dead cells. The authors have previously 
demonstrated that FH binds MDA-decorated substrates and in the current study they used a genome-
wide approach to identify genetic variants that impacted FH binding to MDA.

They measured circulating FH levels in 1830 Caucasian subjects and assessed the level of binding of 
FH following incubation of plasma on MDA-BSA-coated immunoassay plates. Binding of FH to MDA-
BSA showed normal distribution across the population. The SNP rs10801556, an intronic variant in 
CFH that is in complete linkage disequilibrium with rs1061170, was the top hit for FH binding to MDA 
epitopes. The top hit SNPs were additionally conditioned on rs1061170 and this indicated that P values 
were driven by associations to rs1061170. Each copy of the minor allele of rs1061170 (encoding 402H) 
proportionally decreased CFH/FHL-1 binding to MDA-BSA and this was not dependent on CFH/FHL-1 
levels. However, high variability and a wide range of binding indicated other factors might influence 
binding and the authors investigated copy number variation (CNV) at the FH-related (FHR) protein 
-1/3 locus. Individuals with at least one deleted DNA fragment containing both CFHR3 and CFHR1 
genes had higher binding of CFH/FHL-1 to MDA-BSA, indicating that decreased levels of FHR1 and 
FHR3 lead to enhanced CFH/FHL-1 binding to MDA-BSA.

Binding analyses illustrated affinity of FHR1 to MDA-BSA of 0.85 mM, 3-fold higher than FH and 4-fold 
higher than FHR3, and functional assays indicated that the presence of FHR1 decreased the ability 
of FH to act as a cofactor for Factor I-mediated cleavage of C3b. Thus, in agreement with previous 
publications (Tortajada et al (2013), J Clin Invest 133:2434), FHR1 has the ability to directly compete and 
interfere with the binding of CFH to surface epitopes thereby allowing for unregulated C3 complement 
activation on MDA-decorated surfaces. Individuals that were at least heterozygous for the CFHR3 and 
CFHR1 deletion, demonstrated elevated binding of CFH/FHL-1 to MDA-BSA. This study highlights the 
competition of FHR1 with CFH for surface binding and emphasises the impact of the Y402H variant, 
which directly influences surface localisation. Competition between FHR1 and CFH might be particularly 
relevant in tissues where concentrations differ from those in plasma, such as the eye.

https://www.pnas.org/content/117/18/9942
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Research
Reviews

C3(H2O) prevents rescue of complement-mediated C3 glomerulopathy in 
Cfh-/- Cfd-/- mice

Yuzhou Zhang, Adam Keenan, Dao-Fu Dai, Kristofer S May, Emily E Anderson, Margaret A 
Lindorfer, John B Henrich, Gabriella R Pitcher, Ronald P Taylor, Richard JH Smith

JCI Insight; 2020;5(9):e135758

Therapeutic inhibition of factor D (FD) is attractive due to its low plasma concentration and its unique 
specificity for factor B (FB). The authors of this fascinating publication hypothesised that deficiency of 
FD would rescue the renal phenotype of the factor H (FH)-deficient mouse that spontaneously develops 
C3 glomerulopathy (C3G) due to uncontrolled activation of the alternative pathway (AP). Surprisingly 
the Cfh–/– Cfd–/– mouse developed an even more severe C3G phenotype; C3 and C5b-9 deposition was 
evident in the glomeruli from one month of age with intense C3 deposition by 8 months. By 4 months 
of age, there was an increase in glomerular cellularity, inflammatory infiltrate, a thickening of the 
glomerular basement membrane (GBM) and subendothelial and mesangial electron dense deposits 
confirming the diagnosis of C3 glomerulonephritis (C3GN). Adequate control of complement in plasma 
of the Cfh–/– Cfd–/– mouse was confirmed by normal levels of C3 and C5, although there was evidence of 
Ba production, this was lower than in wild type (WT) mice.

Interestingly, some residual activity of the AP was confirmed by the ability of serum to trigger limited 
C3b deposition on Sepharose and to lyse rabbit erythrocytes, albeit inefficiently. Supplementation with 
C3-methylamine (C3MA), but not C3, increased both haemolytic activity in vitro and glomerular C3 
deposition in vivo, suggesting that a complex between C3(H2O)/C3MA and FB might be responsible 
for the residual activity. An array of inhibitors of proteases that might activate FB, including that for 
plasma kallikrein, were used in vivo and/or in vitro but had no impact. The authors hypothesise that 
minimal proteolytic activity of FB in the C3b-bound ‘open’ conformation generates a weak convertase 
responsible for the lytic activity. Supplementation of serum from Cfh–/– Cfd–/– mice with human FH 
(hFH) prevented the C3 deposition and hemolysis observed in vitro. A similar effect was seen in vivo, 
although plasma levels levels of 50 μg/mL hFH were required to substantially reduce glomerular C3 
deposition. Intraperitoneal injection of human FD (hFD; <0.1% WT levels) triggered immediate C3 
consumption in the Cfh–/– Cfd–/– mice and control of fluid phase C3 activation triggered by hFD (1 μg/
kg) required 30 μg/mL hFH. Given these data, the investigators proposed that uncontrolled tick-over 
leads to slow activation of the AP in Cfh–/– Cfd–/– mice and that a minimal threshold of FH is necessary 
if tissue deposition of C3 is to be prevented.

The investigators propose that the FD/FH ratio dictates serum C3 levels and renal C3b deposition and 
they demonstrated that in C3G patients with chronic renal disease, the FD/FH ratio correlated inversely 
with C3 and C5 serum levels. Thus the FD/FH ratio is important in establishing control of the AP and 
may impact the efficacy of FD-targeted complement inhibition if constant and complete FD inhibition 
is not achieved.

https://insight.jci.org/articles/view/135758
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ECCO

Since the founding of ECCO in 2018 from two independent early-career complement groups, several activities 
have been organized. A three day workshop was held in Luxembourg from June 7th – 9th 2019 for early career 
scientists to share and discuss their projects within different areas of the complement field. Additionally, we discussed 
methodological pitfalls, lab protocols and new collaborations were initiated. All attendees were highly motivated 
and voted for an annual ECCO-meeting. Later in 2019, ECCO organized a Meet&Greet for the young scientists at 
EMCHD in Madrid.

Unfortunately, ECCO had to postpone the ECCO satellite meeting at the ICW in Berlin 2020 due to the SARS-
CoV-2 pandemic. However, we hope to see all early-career researchers at the next ECCO satellite meeting prior to 
ICW Berlin 2021. There, ECCO will organize a one-day satellite meeting for early- career scientists focusing on the 
following topics: i) improving science communication skills, ii) building a network among early-career scientists, iii) 
learning more about different career paths after a PhD, and iv) discussing about novel methods/techniques. So stay 
tuned and follow us on:

- Twitter: @EccoComplement
- Facebook: https://www.facebook.com/EarlyComplement/
- LinkedIn: Early-Career Complementologists

Announcements
In response to SARS-CoV-2, ECCO will organize various zoom meetings (starting soon) with invited experts, and 
will open a slack discussion forum to discuss articles related to complement-COVID-19 for all interested scientists 
(NOT just early-career complementologists). Details will be announced by email and ECCO social media platforms.

On behalf of the whole ECCO committee and the early-career scientists, we would like to thank Martin 
Reichhardt warmly for chairing our society and for his great effort to create an official platform for the early-career 
complementologists. We are looking forward to the coming years to assist early-career scientists in the complement 
field to get engaged with their research environment and to foster interactions amongst students and young scientists 
in the field.

The ECCO board currently consists of six members (see below), with Nicole Schäfer (Regensburg, German) as the 
newly elected chair. For further requests about ECCO, please contact Nicole (details below).

On behalf of the ECCO,

Nicole Schäfer
Institute for Molecular and Cellular Anatomy
University of Regensburg,
Germany
Nicole.schaefer@ur.de

https://twitter.com/EccoComplement
https://www.facebook.com/EarlyComplement/
https://www.linkedin.com/company/early-career-complement-society-ecco/
mailto:Nicole.schaefer%40ur.de?subject=
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ICS 
REPORT

Complement Standardization Committee – update 2020

Michael Kirschfink and Zoltán Prohászka

At the 2008 International Complement Workshop in Basel, Switzerland, a group of interested members of the 
International Complement Society (ICS) met to discuss the formation of a standardization committee and to 
define the major aims of this quality management initiative (https://www.complement.org/committee). 

In 2010 the International Union of Immunological Societies (IUIS, http://www.iuisonline.org/) established 
the initiative officially as Subcommittee for the Standardization of Complement Analysis. Michael Kirschfink 
(Heidelberg, Germany) is Chairman, Zoltán Prohászka (Budapest, Hungary), Bo Nilsson (Uppsala, Sweden) 
and Ashley Frazer-Abel (Denver, USA) serve as Co-Chairs.

The subcommittee with its associated laboratories aims to: 
- initiate and organize measures to improve the quality of complement analysis
- make various standard materials available to the scientific and clinical communities that apply
- define standardized methods of modern complement analysis 
- organize national and international workshops and training courses on modern complement analysis
- develop guidelines for a high quality standardized complement analysis

In the past 12 months the 11th and 12th complement external quality assessment programs (EQA) have been 
conducted with the help of INSTAND e.V. (Düsseldorf, Germany), a WHO-accredited institution for quality 
control in laboratory analysis. Prof. Zoltán Prohászka has provided the EQA samples and now chairs the EQA 
evaluation, with Prof. Michael Kirschfink serving as co-chair.
  
In October, 2019, 180 laboratories from >30 countries participated in the full program (determination of 20 
complement parameter including multiple autoantibodies and activation products). A detailed analysis of 
the data has been presented on the occasion of the 13th European Complement Meeting in Madrid, Sept., 
2019. For March 2020, 172 Labs (the majority from Europe, predominantly Germany) enrolled for the 13th 
EQA (March 2020); 11 parameters are included (restricted to the widely used complement determinations 
and anti-C1q). Both EQA programs were successful in terms of organization, evaluation of results, and high 
success rates for the different assays.

Compelling evidence accumulated over the past 10 years indicates that there is a high degree of variation 
among labs in the methods used, reference ranges and reported results. Since the EMCHD meeting in 
Madrid in September 2019 the committee has been taking active steps to further improve standardization 
of complement assays. The work is split among working groups dedicated to functional assays, complement 
factors, complement activation biomarkers and autoantibodies. Special attention is given to the development 
of the “golden” quantification standards that will be produced via dedicated protocols within certified facilities 
and made available to the complement laboratories.

https://www.complement.org/committee
http://www.iuisonline.org/
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ICS 
REPORT

Complement Standardization Committee – update 2020 (continued)

In the attempt to prepare calibrators for complement analysis, first a calibrator for anti-C1-Inhibitor testing, 
developed in Prof. Prohászka’s  lab (Budapest), has been distributed upon request. Various working groups are 
currently working on the preparation and characterization of standards for C3, C4, C1-Inhibitor and sC5b-9. 
We are currently in contact with the FDA and IFCC to evaluate steps for official calibrator recognition. 

The standardization committee has markedly increased the labs participating in the EQA program since its 
inception (from 12 in 2008, to 180 in 2019). As such, the committe needs to be reorganized and redefined. 
The official committee shall now being restricted to those members included in the strategy group of Budapest 
2016 who since then are active in several working groups. There is, however, still a possibility to join the 
committee. Herewith we invite colleagues who are actively involved in complement diagnostics and would 
like to make a contribution to the work of the committee to send a short statement of interest (max. 1 A4 page) 
introducing themselves and their work in complement diagnostics to Prof. Kirschfink (kirschfink@uni-hd.de) 
or Prof. Prohászka (prohaszka.zoltan@med.semmelweis-univ.hu)

To better enable collaborations with Industry, aiming at to improve the quality of commercial complement 
tests, recently a Policy for Interactions with Industry/Vendors has been developed by the board of the 
International Complement Society (ICS). On the occasion of the next International Complement Workshop in 
Berlin (now postponed to 2021), the standardization groups plan the following activities: 14th Meeting of the 
C-standardization group and a meeting with international companies providing complement assays to initiate 
future collaborations (e.g. to prepare a comparative analysis of commercial assays for defined complement 
parameters). 

The activities of the Complement standardization committee have also been presented within a well-attended 
symposium on the occasion of the last Intl. Immunology Congress (IUIS) in Beijing in October 2019.

On request and invitation by the European Society of Immunodeficiencies (ESID), a panel of international 
authors, including committee members (Frazer-Abel A, Grumach AS, Kirschfink M), have recently published 
Complement Guidelines (Brodszki N, Frazer-Abel A, Grumach AS, Kirschfink M, Litzman J, Perez E, Seppänen 
MRJ, Sullivan KE, Jolles S. European Society for Immunodeficiencies (ESID) and European Reference 
Network on Rare Primary Immunodeficiency, Autoinflammatory and Autoimmune Diseases (ERN RITA) 
Complement Guideline: Deficiencies, Diagnosis, and Management. J Clin Immunol. 2020 40(4): 576–591. 
doi: 10.1007/s10875-020-00754-1.

mailto:kirschfink%40uni-hd.de?subject=
mailto:prohaszka.zoltan%40med.semmelweis-univ.hu?subject=
https://pubmed.ncbi.nlm.nih.gov/32064578/
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MEETING
NOTICES

 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 

12th - 17th Sept 2020
Ioannina, Greece

https://www.aegeanconferences.org/src/App/conferences/view/143
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COVID-19
Update

COMPLEMENT AND THROMBOINFLAMMATION IN SARS-CoV-2

When our adaptive immune system fails or responds too slowly in pandemics, we need to be able to rely 
on our host defense and innate immune systems. It has become even more relevant now, but also for future 
infections. As within the current SARS-CoV-2 / Covid-19 pandemic, it is evident that the innate immune 
system has a pivotal role in relation to the inflammatory storm in SARS-CoV-2 infected patients. Hyper-
activation which contributes to lung damage, as well as microvascular injury of the thromboinflammation 
pathway are observed. 

We are looking both at the hyperinflammation in which complements appears to play a role, as well as 
the microvascular endothelial cell injury and pulmonary angioedema in which the  kinin pathway plays 
a role. Hycult Biotech is developing unique reagents as a niche player within Innate Immunity. Our main 
goal is translating scientific tools into biomarkers for disease activity or validation of biomarkers by actively 
participating in scientific projects. For this purpose Hycult Biotech engages in a number of recent SARS-CoV-2 
initiatives to unravel the inflammatory process and validate biomarkers that are supportive for therapeutic 
interventions. 

SARS-CoV-2 STUDIES ON COMPLEMENT THERAPEUTICS
• Eculizumab (Soliris) in Covid-19 Infected Patients (SOLID-C19) 
• Alexion to study Ultomiris for Covid-19 treatment
• The first case of COVID-19 treated with the complement C3 inhibitor AMY-101
• InflaRx starts dosing Covid-19 patients in Europe
• Pharming reports encouraging results from use of RUCONEST® in COVID-19 patients 
• Highly pathogenic coronavirus N protein aggravates lung injury by MASP-2-mediated complement 
over-activation (preprint)

LITERATURE:
Complement-related
• Complement associated microvascular injury and thrombosis in the pathogenesis of severe COVID-19 
infection: A report of five cases   
• Coronaviruses hijack the complement system
• Complement as a target in COVID-19? 
• Tackling COVID-19 infection through complement-targeted immunotherapy
• A systems approach to inflammation identifies therapeutic targets in SARS-CoV-2 infection 
• Proteomic and Metabolomic Characterization of COVID-19 Patient Sera
• Complement Activation Contributes to Severe Acute Respiratory Syndrome Coronavirus Pathogenesis
• Blockade of the C5a–C5aR axis alleviates lung damage in hDPP4-transgenic mice infected with MERS-
CoV
• Complement Receptor C5aR1 Inhibition Reduces Pyroptosis in hDPP4-Transgenic Mice Infected 
with MERS-CoV

https://clinicaltrials.gov/ct2/show/NCT04288713?term=complement&cond=COVID-19&draw=2&rank=1
https://www.clinicaltrialsarena.com/news/alexion-ultomiris-covid-19-trial/
https://www.sciencedirect.com/science/article/abs/pii/S1521661620303314?via%3Dihub
https://www.clinicaltrialsarena.com/news/inflarx-covid-19-dosing-europe/
https://www.pharming.com/nl/node/185
https://www.medrxiv.org/content/10.1101/2020.03.29.20041962v1.full.pdf
https://www.medrxiv.org/content/10.1101/2020.03.29.20041962v1.full.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7158248/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7158248/
https://www.nature.com/articles/s41577-020-0314-5
https://www.nature.com/articles/s41577-020-0320-7
https://www.authorea.com/users/318364/articles/448295-tackling-covid-19-infection-through-complement-targeted-immunotherapy?commit=206f615f265b32319aa1b188287c9a935d8e4ca1
https://www.medrxiv.org/content/10.1101/2020.05.23.20110916v1
https://linkinghub.elsevier.com/retrieve/pii/S0092867420306279
https://mbio.asm.org/content/9/5/e01753-18
https://www.tandfonline.com/doi/full/10.1038/s41426-018-0063-8
https://www.tandfonline.com/doi/full/10.1038/s41426-018-0063-8
https://www.mdpi.com/1999-4915/11/1/39/htm
https://www.mdpi.com/1999-4915/11/1/39/htm
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COVID-19
Update

COMPLEMENT AND THROMBOINFLAMMATION IN SARS-CoV-2 (continued)

LITERATURE:
Thromboinflammation / Lung Injury Related
• Kinins and Cytokines in COVID-19: A Comprehensive Pathophysiological Approach
• Thrombomodulin in disseminated intravascular coagulation and other critical conditions—a multi-
faceted anticoagulant protein with therapeutic potential
• Soluble Thrombomodulin Increases in Patients with Disseminated Intravascular Coagulation and in 
Those with Multiple Organ Dysfunction Syndrome after Trauma: Role of Neutrophil Elastase  
• Thrombomodulin favors leukocyte microvesicle fibrinolytic activity, reduces NETosis and prevents 
septic shock-induced coagulopathy in rats

RELEVANT HYCULT BIOTECH PRODUCTS:

Frontstraat 2a • 5405 PB Uden • NL • Tel: +31 (0)413 251335 • Fax: +31 (0)413 248353 • info@hycultbiotech.com • www.hycultbiotech.com 
CoC: 16073872 • VAT: NL802635611B01 • IBAN: NL91RABO0151904685

Hycult® Biotech is a registered trademark of Hycult Biotechnology B.V. and ISO 13485 certified.

https://www.preprints.org/manuscript/202004.0023/v1
https://ccforum.biomedcentral.com/articles/10.1186/s13054-019-2552-0
https://ccforum.biomedcentral.com/articles/10.1186/s13054-019-2552-0
https://journals.lww.com/jtrauma/Abstract/1995/10000/Soluble_Thrombomodulin_Increases_in_Patients_with.7.aspx
https://journals.lww.com/jtrauma/Abstract/1995/10000/Soluble_Thrombomodulin_Increases_in_Patients_with.7.aspx
https://annalsofintensivecare.springeropen.com/articles/10.1186/s13613-017-0340-z
https://annalsofintensivecare.springeropen.com/articles/10.1186/s13613-017-0340-z
mailto:info%40hycultbiotech.com?subject=
http://www.hycultbiotech.com
https://www.hycultbiotech.com/news/complement-and-thromboinflammation-in-sars-cov-2/
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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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GET A FREE 
COMPLEMENT SYSTEM 

POSTER

Let us guide 
you on the 
Complement Path

Register to receive  
your free poster 
showing the 
complement system 
cascade

Svar Life Science AB  I   www.svarlifescience.com

INITIATION

ACTIVATION

AMPLIFICATION

TERMINATION

Explore our Complement Solutions at svarlifescience.com

Following the Complement Paths
Complement System Roadmap

CD59
Clusterin

Vitronectin
CSMD1

C4BP
Factor I

CR1/CD35MCP/CD46DAF/CD55
CSMD1

Factor H
Factor I

CR1/CD35MCP/CD46DAF/CD55
CSMD1

CPN

CPN

C1-INH

CPN

C4bC2a

Lectin Pathway

Classical PathwayAg-Ab complexesIgG, IgM, CRP. SAPPentraxins, Polymers

Microbial molucules, IgMFucose, Mannose, PolymersAcetylated sites

Alternative PathwaySpontaneously, Microbial molecules
Polysaccarides (LPS)

Host, Foreign & Artificial surfaces

Target 
cell

C4b

CD59
Clusterin

Vitronectin
CSMD1

C4BP
Factor I

CR1/CD35MCP/CD46DAF/CD55
CSMD1

Factor H
Factor I

CR1/CD35MCP/CD46DAF/CD55
CSMD1

C3BbP
C3 convertase

Opsonization

Inactivation,Dissociation

OpsonizationInactivation

C5b

C3bB

C5b-9

C6
C7

C8
C9

C1q

MBL

FCNs
CLs

C1r C1s

C1-INH

C3

C3(H
2O)Bb

C3 convertase

C3 convertase

MASP-1 MASP-2
CPN

Anaphylatoxin

Anaphylatoxin

C5aR

C3a

Inactivation

CPN

C4a
DesArg

CPN

pro-Factor D

MASP-3

Bb

Non-”complement” proteases
Coagulation & Contact systems

Non-”complement” proteases

TICKOVER

C3(H
2O)B

C3(H
2O)

C3

Factor D

Factor B

C3b

Immune 
cell

Immune 
cell

TCC

Target
cell

MAC

Inflammation

Inflammation

C3aR

Phagocyte

FcγR

C1qR

CR3
CR4

Immune cell

CR3
CR4

CRIg
CR2

CR1

Factor B

C4c

C4d

C2b

Ba

Ba

C4d

iC4b

C3dg

iC3b

C3g

C3d

C3c
C3f

C3a
DesArg

C5a
DesArg

Target 
cell

Cell Lysis

ClearancePhagocytosisCell Activation

Properdin

C4

C2a

C4a

C2

C4b

iC4b

C3dg

iC3b

C4bC2aC3b

C3bBbPC3b

C5 convertase

C5 convertase

C5
C5a

C3b

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