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Systemic lupus erythematosus (SLE) is the archetype of a systemic autoimmune 
disease. However, the causes and pathogenic mechanisms of SLE are still not ful-
ly understood. A major hypothesis of the pathogenesis of SLE assumes that the 
disease is driven by a defective clearance of dead and dying (apoptotic) cells. In 
the context of an altered clearance, these apoptotic cells could become antigen-
ic and initiate an autoimmune response. The complement system has been shown 
to play an important role in the clearance of apoptotic cells and the deficiency of 
one of the early components of the classical pathway of complement is strongly 
associated with the development of SLE. However, most SLE patients have no pri-
mary complement deficiency. In contrast, hypocomplementemia in SLE patients 
is a secondary event and most often associated with antibodies against the first 
component of the classical pathway of complement (C1q). As we and others have 
shown, autoantibodies against C1q (anti-C1q) strongly correlate with the overall 
disease activity in SLE patients, but in particular with renal flares. Our studies sug-
gest that the occurrence of anti-C1q in SLE patients is necessary but not sufficient 
for the development of severe lupus nephritis. It is possible that anti-C1q inter-
fere with the normal function of the complement system including the clearance of 
apoptotic cells. In fact, we could already show that anti-C1q specifically target C1q 
when bound to the surface of early apoptotic cells. We could also show that an-
ti-C1q can activate the classical as well as the lectin pathway of complement and 
induce a proinflammatory phenotype in macrophages. In addition, we identified a 
major linear epitope on the C1q molecule targeted by anti-C1q. The dissection of 
its core amino acid sequence revealed a striking sequence homology with Ebstein 
Barr Virus suggesting cross-reactivity through molecular mimicry. Independently, 
studying the binding characteristics of anti-C1q led us to the analysis of the bind-
ing of von Willebrand factor to bound C1q. Interestingly, we could observe bind-
ing of vWF to bound C1q allowing consecutive aggregation of platelets. Thus, we 
could demonstrate a direct interaction between starter molecules of primary he-
mostasis and the classical pathway of complement system that might contribute 
to the pathogenic mechanisms in complement-mediated, inflammatory diseases.
Currently, our group aims to further examine the origin, pathological role and clini-
cal relevance of anti-C1q antibodies in a double approach based on experimental 
studies of C1q and anti-C1q and clinical studies of patients with SLE. In the exper-
imental studies we want to understand i) the origin of anti-C1q, ii) the consequenc-
es of the binding of antiC1q, and iii) the immunological consequences of the bind-
ing of von Willebrand Factor (vWF) to bound C1q.

Antibodies against complement C1q in systemic lupus 
erythematosus: The link between complement C1q, apop-
tosis, EBV, and primary hemostasis
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Connection to Clinical Practice
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In our clinical studies we are analysing the role of an-
ti-C1q as a biomarker in SLE patients and it’s rela-
tion to previous Ebstein Barr Virus infection. In addi-
tion and thanks to the participation in the Swiss SLE 
Cohort Study (SSCS) we are also studying the role 
of other autoantibodies and serum cytokines in SLE.
Independent from anti-C1q studies, we are study-
ing the role of complement split products (i.e. acti-
vation parameters) and complement mannan-bind-
ing lectin (MBL) in clinical settings. MBL is strongly 
related to C1q and has been shown to play an im-
portant role in the defence against infectious agents. 
More recent studies suggest that MBL also binds to 
apoptotic cells and plays a pro-inflammatory role in 
experimental settings of ischaemia-reperfusion inju-
ry. The high frequency of functional MBL deficiency 
in the general population (about 25 %) predestines 
MBL for clinical studies investigating its role in hu-
man diseases. 


