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From
the

Editor

Dear Readers,

Welcome to the 54th Issue of Focus on Complement – the official newsletter 
of the International Complement Society (ICS).

In this issue we highlight research teams from Sanquin, Amsterdam, and 
the group of Prof Anna Pittaluga in Genova. Issue contributor Leendert 
Trouw reviews two research articles on C3 and b cell autophagy and C5aR 
in sickle cell disease, and Prof Michael Kirschfink provides a report on the 
activities of the ICS Standardization Committee. 

We also congratulate John Lee, who is the winner of the FoC Young 
Investigator Cover Image Award. A description of John’s research and 
cover image can be found in the following pages.

I hope you all enjoy this issue of Focus on Complement.

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 Young Investigator 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.

John Lee: Winner of the Focus on 
Complement Young Investigator

Cover Image Award

John Lee is a post-doctoral research fellow currently working in the research group 
of Associate Professor Trent Woodruff at the University of Queensland, Australia. His 
research focusses on the role of multiple complement components in amyotrophic lateral 
sclerosis (ALS) and Huntington’s disease. His work aims to develop new complement-
targeted drugs to inhibit inflammation and its pathogenic effects in the central nervous 
system (CNS). He is also expanding his current research by exploring the interactions 
between the complement system and energy metabolism during neurodegeneration, in 
the hopes of identifying new therapeutic targets. 
The cover image shows a section of the lumbar spinal cord from a SOD1G93A mouse, a 
genetic model of ALS where motor neurons undergo progressive cell death. The section 
was stained for C1q (red), astrocytes (green) and DAPI (blue) for cell nuclei. The image 
demonstrates that in response to motor neuron degeneration in the lumbar spinal cord, 
there is a dramatic accumulation of C1q deposition (red), accompanied by astrocyte 
proliferation (green). C1q deposition could have multiple protective or deleterious 
effects in the CNS, thereby altering disease burden in these ALS mice.

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

Highlights

  Complement Research Teams at Sanquin, Amsterdam, NL

Sanquin, often referred to as the Dutch 
Bloodbank, is a foundation that comprises 
several intertwined departments. Next to the 
Bloodbank, there is a reagents department that 
provides reagents in the context of Transfusion 
medicine and Immunology, a plasma factory 
that produces plasma-purified proteins as 
drugs, Sanquinnovate, a department focusing 
on innovation, and importantly, the diagnostic 
department and a research department 
focusing on Blood and related diseases that 
ties all departments together.

The diagnostic department is a non-for-
profit clinical laboratory that provides 
highly specialized testing in the context 
of immunological and transfusion-related 
patient diagnostics, but also performs tests 
for (pre-)clinical studies and for their and 
other plasma factories and comprises around 
210 employees. The research department 
comprises around 230 employees and focusses 
on research in the context of immunology of 
blood. Their motto is: together with the donor 
we ensure a better life for the patient!

In 2018 Ilse Jongerius became group leader 
of the complement research group at Sanquin 
Research. Ilse has a background in bacterial 
complement evasion supported by several 
personal research grants. The complement 
research group at Sanquin, now consisting of 
8 employees, has a long tradition of research 
on regulation of complement during health 
and disease. Ilse’s group now focusses on the 
mechanisms of action of C1-INH, Factor H 
(FH) and Factor H related proteins (FHRs). 
They have developed tools to determine the FH 
and FHRs levels during health and disease. In 
addition, they developed a potentiating anti-
FH antibody. This antibody has the potential 

to restore FH activity in atypical hemolytic 
uremic syndrome patients with mutations in 
the last domains of the FH protein. In addition, 
the research of the complement group is 
extending towards complement regulation on 
red blood cells (RBCs). They study the role of 
complement activation and subsequent RBC 
lysis on neutrophil activation in autoimmune 
hemolytic anemia (AIHA) patients in a recently 
setup in vivo rat model.

Kyra Gelderman has a history in complement 
and autoimmune disease research, but 
has also been educated as a specialist in 
laboratory diagnostics in the context of 
immunology. Currently, she is heading the 
diagnostic laboratory of Immunopathology 
and Hemostasis within Sanquin Diagnostic 
Services, consisting of 35 employees. This 
lab is responsible for diagnostic tests in the 
context of complement, autoimmunity and 
coagulation/hemostasis. In addition, tests 
are  performed for (pre-)clinical studies and 
in plasma products like C1-INH concentrate, 
coagulation factors and IVIg. For complement, 
they offer a wide range of tests, with a focus 
on orphan tests. In addition, they offer next 
generation sequencing with targeted panels 
for complement/hemostasis; variants may be 
confirmed with testing at the protein level. 
Samples are send to their lab from all over 
the Netherlands and tests are performed by a 
team of experienced technicians.
Close collaboration with the research group of 
Ilse Jongerius ensures state-of-the-art testing. 
Diagnostic, mechanistic or clinical research 
questions are often tackled by Ilse and Kyra 
together, providing synergistic advantages of 
both a qualified diagnostic lab with the historic 
experience in complement research testing. 
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Team 

Highlights

  Complement Research in Genova, Italy
The group of Prof Anna Pittaluga

Anna Pittaluga has thirty years experience 
in the study of central neurotransmission, 
with particular reference to the mechanism 
of release of transmitters and their regulation 
by presynaptic auto and heteroreceptors in 
physiological and pathological conditions.  
Anna Pittaluga ’s team works at the University of 
Genova, School of Medical and Pharmaceutical 
Sciences, Department of Pharmacy. In the last 
ten years Anna Pittaluga and collaborators 
started new research dealing with the role of 
complement as a modulator of the neuron to 
astrocyte interaction in the central nervous 
system with particular attention to the relevance 
of these aspect in auto-antibody diseases.

With Post Doctoral fellow Dr. Guendalina 
Olivero and PhD students Dr. Matteo Vergassola, 
Dr. Francesca Cisani and Dr. Alessandra 
Roggeri, Anna Pittaluga started to investigate 
the impact of complement and complement 
components on the release of neurotransmitters 
from nerve endings (i.e. synaptosomes) and 
astroglial particles (i.e. gliosomes) isolated 
from selected regions of mouse CNS. Recently, 
the team demonstrated that complement elicits 
the release of glutamate from nerve terminals 
(Merega et al., 2014, doi: 10.1111/jnc.12650). 
The complement-mediated releasing effect was 
found to be selectively restricted to glutamatergic 
axon terminals since GABA, noradrenaline, 
and acetylcholine releases were unmodified 
upon exposure to complement. Furthermore, 
these events appeared as a generalized and 
widespread phenomenon in mammal CNS, since 
it was detectable in nerve terminals originating 
from mouse, rat and human brain as well as in 

different CNS regions (cortex, hippocampus, 
striatum, spinal cord, cerebellum). At the 
cortical level, the releasing activity was found to 
preferentially rely on an “antibody-independent, 
alternative” pathway that triggers the release of 
the aminoacid by favouring the reversal of the 
transporter functions. Recent so far unpublished 
data, however, suggest that other pathway(s) 
(i.e. the classic one) could account for the 
releasing activity, at least in other CNS regions.

More recently, the interest of the group 
focused on whether and how the presence of 
an antibody/protein complex at the outer side 
of synaptosomal and gliosomal membranes 
could affect the complement-mediated events. 
The research deals with antibodies and/or 
autoantibodies recognizing the outer sequences 
of the chemokine CCR5 (Merega et al., 2015, 
doi: 10.1016/j.neulet.2015.06.001), the 
NMDA receptor (namely GluN1 and GLuN2B 
subunits, Olivero et al., under revision) and the 
AMPA receptor (i.e. GluA21 to GluA4, work in 
progress). The results so far available unveiled 
a complex scenario where, depending on the 
plasma- membrane protein targeted and on the 
nature of the antibody, the antibody-receptor 
protein complex can amplify, reduce or fail 
to modify complement-mediated signalling. 
These observations could be relevant to the 
comprehension of the molecular and cellular 
events at the basis of autoimmune diseases linked 
to the production of antibodies recognizing 
membrane receptor proteins (i.e. Rasmussen’s 
encephalitis, anti-NMDAR encephalitis), but 
also of neuropsychiatric disorders including 
psychosis and dementia.

https://www.ncbi.nlm.nih.gov/pubmed/24387009
https://www.ncbi.nlm.nih.gov/pubmed/26049008
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Highlights

Contact information:
Prof. Anna Pittaluga, PhD,  pittalug@difar.unige.it
Dr. Guendalina Olivero, PhD,  Olivero@difar.unige.it
Dr. Matteo Vergassola, PhD student          Dr. Francesca Cisani, PhD student                       
Dr. Alessandra Roggeri , PhD student

School of Medical and Pharmaceutical Sciences, Department of Pharmacy
Viale Cembrano 4, 16148, Genova, Italy

Finally, the team is now approaching the study 
of the impact of complement in particles isolated 
from aged mice as well as from mice in which 
experimental autoimmune encephalomyelitis 
(EAE), an animal model of demyelinating 
disease, was induced. The impact of complement 
on chemical transmission in these cases correlate 

with the gravity of behavioural and clinical 
signs as well as with the synaptic impairments 
that typify the course of the disease.

We are interested to discuss idea and hopefully 
to collaborate with other groups working on the 
effect of complement in mammals CNS.

mailto:pittalug%40difar.unige.it?subject=
mailto:Olivero%40difar.unige.it?subject=
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Research
Reviews

Complement Component C3 Is Highly Expressed in Human 
Pancreatic Islets and Prevents b Cell Death via ATG16L1 Interaction 

and Autophagy Regulation

King BC, Kulak K, Krus U, Rosberg R, Golec E, Wozniak K, Gomez MF, Zhang 
E, O’Connell DJ, Renström E, Blom AM.

Cell Metabolism. 2019 Jan 8;29(1):202-210.e6.

In their January 2019 Cell Metabolism paper, Ben King and Klaudia Lulak from Lund 
University Sweden show that C3, expressed in β cells of the pancreas plays a key role in 
facilitating autophagy. The report describes the expression of C3 in human pancreatic 
islets, which is both secreted and present in the cytosol. The levels of C3 expression 
are reported to be related to markers of diabetic status and inflammation. Also in 
animal models of diabetes the expression levels of C3 in the islet was observed to be 
upregulated. Using several biochemical techniques the authors probed for binding 
partners of cytosolic C3 and found ATG16L1, to be a prominent binder. ATG16L1, is a 
protein involved in autophagy, a process known to relieve cellular stress. As β cells are 
reported to be exposed to cellular stress during type 2 diabetes, a role for C3 in this 
stress release was anticipated. Using genetic approaches, C3 knockout in clonal β cells 
impaired autophagy and led to increased apoptosis after exposure of cells to diabetes 
related stress inducing molecules. Using cell biology approaches the authors found that 
the autophagosomes do not fuse correctly with lysosomes, a process that is important 
for cellular homeostasis. The authors therefore conclude that C3 may be upregulated 
in pancreatic islets during diabetes to protect β cell function by allowing autophagy for 
stress relief. As autophagy undoubtedly will have important roles in other cell types as 
well, the findings will likely have implications beyond type 2 diabetes.
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Research
Reviews

Critical role of C5a in sickle cell disease

Vercellotti GM, Dalmasso AP, Schaid TR, Nguyen J, Chen C, Ericson ME, 
Abdulla F, Killeen T, Lindorfer MA, Taylor RP, Belcher JD
Amercian Journal of Hematology 2019 Mar;94(3):327-337

The organ damage and painful crises in sickle cell disease (SCD) are thought to be 
the consequence of aggregation of erythrocytes, platelets and leukocytes, activation 
of endothelial cells and vascular occlusion. Complement is already since the sixties 
known to be activated in SCD, but now the question was asked whether complement 
contributes to the clinical manifestations of SCD, especially vaso-occlusion and tissue 
injury that lead to patient suffering and early mortality. The authors hypothesized 
that hypoxia-reoxygenation (H/R) in SCD activates complement, promoting 
inflammation and vaso-occlusion. A mouse model was used in which Sickle Townes-
SS mice represent the SCD condition and Townes-AA mice the controls. At baseline 
and after H/R, sickle Townes-SS mice had increased C3 and C5b-9 deposition in 
several organs such as kidneys and lungs. In addition, signs of systemic complement 
activation include the presence of increased levels of Bb fragments in plasma 
compared to controls. Activated complement promoted vaso-occlusion, observed as 
microvascular stasis, in SS-mice. Infusion of recombinant C5a induced stasis in SS, 
but not AA-mice that was blocked by anti-C5a receptor (C5aR) IgG. The mechanisms 
by which C5a affects vascular occlusion involves P-selectin. An antibody to C5 that 
blocks murine C5 cleavage or an antibody that blocks C5aR inhibited H/R-induced 
stasis in SS-mice. Collectively these data indicate that inhibition of complement, in 
particularly C5a as reported here, may be beneficial in SCD. The authors stress that 
long term blockade of C5 may not be the way forward and that additional studies 
aimed to identify other interventions are required.
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Reports

Notes of the Meeting of the ICS/IUIS Standardization Group 
ICW 2018, Santa Fe, NM, USA (17th Sept 2018)

1. The complement QC program (external quality assessment = EQA) administered by 
INSTAND e.V., Düsseldorf, Germany,  has been very successful with 144 labs taking part 
in the last EQA (10/2018). With the complement subcommittee for many years being 
part of the IUIS QAS - Quality Assessment and Standardization Committee, there is a 
chance to interact with the other subcommittees for immunodiagnostics. Minimal funding 
to support the individual subcommittees’ activities is available. On the occasion of the 
next International Immunology Congress, taking place in Beijing, China (Oct. 19-23, 
2019; https://iuis2019.org) a symposium on immunodiagnostics is planned where the 
complement standardization activities will be presented by Michael Kirschfink. 

2a. Zoltán Prohászka presented comparative data covering the last 3 years of the 
complement EQA. Samples provided for EQA are quality controlled and lyophilized before 
shipping. In summary, the results showed that the classical pathway functional assays are 
working well but for better comparison CH50 values should be presented as percentage. 
In contrast, data of the alternative pathway assays were diverging and showed no real 
correlation. Alternative pathway assays are severely skewed and not linear when samples 
1 and 2 are plotted against each other in the 2018 measurements when compared to 2017. 
Only a few labs performed the ELISA based lectin pathway assay (WIELISA). For all three 
different methods of functional pathway analysis the respective reference ranges vary 
considerably.

2b. C3 and C4 assays perform reasonably well but considering that there is a calibrator, 
the differences are substantial. For C1INH, both concentration and functional analyses 
work well. However it needs to be emphasized that a substantial number of patients with 
typical HAE symptoms have normal C1INH levels and function and may only be identified 
by genetic analysis for factor XII or plasminogen mutations. With respect to the divergent 
reference intervals of C1q and factor H consensus is highly needed concerning the method 
and reagents used. 

2c. Only a few laboratories measured activation products (mostly sC5b-9). 

2d. Concerning clinically relevant anti-complement auto-antibodies (anti-factor H, anti-
C1q, anti-C1INH and C3Nef) there is a good correlation between the laboratories and 
their performance is in general acceptable.

https://iuis2019.org
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Reports

Notes of the Meeting of the ICS/IUIS Standardization Group 
(continued)

3. At the Budapest strategy meeting in 2016, working groups were formed and it was 
agreed that these groups should perform different tasks that included standardization and 
comparisons of assays. Today there is still a lack of standards and assay comparison studies 
have not yet been performed except for one group where comparative testing of functional 
assays for the classical and the alternative pathways has been initiated. All working groups 
are reminded to contribute data for their comparative studies. Please contact Professor 
Zoltán Prohászka, Budapest, in order to obtain further information.

4. The complement EQA program will be continued in 2019: The first round of samples 
have been shipped in January (restricted parameter panel) and reported in March. The 
second round (full panel) will be shipped in September and reported in November. All 
potential participants are invited to register in time on the INSTAND website for this next 
EQA (https://www.instand-ev.de/en/eqas-online/ordering-online-and-entering-results/)

5. The next meeting of the standardization group will be held on the occasion of the 17th 
European Meeting on Complement in Human Disease (Madrid, Sept. 14-17, 2019; http://
www.emchd2019.com). The exact meeting time will be communicated in due course.

Michael Kirschfink, Heidelberg
Zoltán Prohászka, Budapest
Bo Nilsson, Uppsala
Ashley Frazer-Abel, Denver

https://www.instand-ev.de/en/eqas-online/ordering-online-and-entering-results/
http://www.emchd2019.com
http://www.emchd2019.com
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We are pleased to announce and to invite you to 
the “17th European Meeting on Complement in 
Human Disease” (EMCHD 2019), to be held in 
Madrid, Spain, from September 14th to 17th, 2019.

This EMCHD 2019 meeting represents a new 
edition of a very successful series of congresses in 
which the expanding role of complement in human 
disease and the excitement of novel diagnostic 
and therapeutic developments will be updated.  It 
will be a fruitful and stimulating encounter for 
professionals in the complement field from all over 
the world and an opportunity to share and discuss 
cutting-edge topics in this continuously evolving 
area. Our scientific program will include several 
top-notch keynote speakers, selected presentations 

from the best abstracts submitted, and poster 
viewing sessions. A satellite meeting will address 
specific questions on complement-related kidney 
diseases. Commercial stands, placed in a large hall 
shared with refreshment break meeting points, and 
industry-fostered luncheon seminars will round up 
the program.

We very much hope you will join us and enjoy 
Madrid, a modern, cosmopolitan and fun city, 
along with the warmth of its people and the taste of 
its food and wines.

We look forward to welcoming you in Madrid!

Prof. Santiago Rodríguez de Córdoba
Chairman of EMCHD 2019

Meeting
Notices

Local Organizing Committee:
Santiago Rodríguez De Córdoba (Chair)

Jose R. Regueiro
Margarita López Trascasa

Pilar Sánchez-Corral
Manuel Praga Terente

Alberto López Lera
Agustin Tortajada Alonso

Elena Goicoechea De Jorge
Pilar Nozal Aranda

Meeting Topics:
Complement structure and function

Complement crosstalk
Complement genetics

Infection and autoimmunity
Complement-related diseases

Animal models
Complement therapies

Our website is already available at:  http://emchd2019.com

If you would like to be automatically updated on news and 
other useful information regarding EMCHD-2019, then please 

CLICK HERE

http://www.emchd2019.com
http://emchd2019.com
https://www.tilesa.es/ei/getdemo.ei?id=477&s=_52016XFS0


Focus on Complement                         June 2019Issue 54

14

Meeting
Notices

 12th 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 concept 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 
Edimara Reis, PhD
Daniel Ricklin, PhD 

Antonio Risitano, MD 
Richard J.H. Smith, MD 

12th - 17th June 2019
Sheraton Rhodes Hotel

https://www.aegeanconferences.org/src/App/conferences/view/132
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Meeting
Notices

If you would like to promote your Complement-focused meeting in FoC, 
please contact Trent Woodruff (t.woodruff@uq.edu.au) or Peter Garred 
(Peter.Garred@regionh.dk). 

 Young Complement Investigators‘ (YCI) 2nd Meeting

It is a great pleasure to welcome you to our second Young 
Complement Investigators‘ (YCI) meeting in Luxembourg from 
June 7th to 9th, 2019.

As already known from our first CoSY meeting in Regensburg 
(Germany) 2018, our intention of the YCI meeting is to bring the 
young and future generation of complementologists together. We 
will present and discuss our research, in view of sharing new ideas, 
methods and establish worthwhile collaborations.

This year in Luxembourg, with its incredible variety of fascinating 
cultural places, we will unify complement research at the 
Luxembourg Institute of Health (LIH) within a unique hosting 
facility – “The House of Bio Health (HoBH, Esch-sur-Alzette), 
where the next generation begins.”

Contact information of the organizers:
Xavier Dervillez: Xavier.Dervillez@lih.lu
Nicole Schäfer: nicole.schaefer@ukr.de

YCI 2nd Meeting in Esch-sur-Alzette, Luxembourg June 7th – 9th 2019

mailto:Xavier.Dervillez%40lih.lu?subject=
mailto:nicole.schaefer%40ukr.de?subject=
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https://www.quidel.com/spg
https://www.quidel.com/spg
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From 
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Sponsors

https://www.cedarlanelabs.com
https://www.hycultbiotech.com
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From
Our

Sponsors

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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