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Project title 
 

NET-ting the autoreactive B cell memory by therapeutically targeting the 
humoral autoimmunity in patients with systemic lupus erythematosus 

 
1. Objective 

 To establish an in-depth understanding of how autoantibodies develop in  a unique cohort of SLE 

 patients who are treated with new biological therapies specifically targeted at the formation of 

 autoantibodies.   

2. Background 

Patients with systemic lupus erythematosus (SLE) typically have circulating autoantibodies 

against DNA. These autoantibodies are produced by plasma cells, which develop from 

autoreactive B-cells as a result of a humoral (auto-)immune response. Classically, a humoral 

immune response encompasses three pivotal steps: a) the response is triggered by an (auto-) 

antigen. In the case of  SLE patients this is extracellular DNA or other nuclear material; b) as part 

of the humoral response a memory pool of B-cells is formed, including autoreactive B-cells in 

SLE patients; and c) B-cells are triggered to develop into plasma cells producing antibodies, 

including anti-DNA autoantibodies. Thus, this research proposal intends to comprehensively 

investigate all three components of the humoral autoimmune response in SLE patients. 

3. Methods and approach  

Firstly, we aim to quantify the impaired degradation of neutrophil extracellular traps (NETs) in 

SLE patients. NETs are DNA-structures that are expulsed into the circulation by dying 

neutrophils. This 'kamikaze-death' of neutrophils has been identified as a first-line defense 

mechanism in all humans to contain infections. However, in SLE patients in whom NETs are not 

degraded effectively, these NETs form a crucial source of autoantigens capable of triggering a 

humoral autoimmune response. Ultimately, this response results in the formation of anti-DNA 

autoantibodies. Therefore, in order to explore autoantigenic triggers in SLE, we intend to quantify 

the impaired degradation of NETs. 

Secondly, we aim to visualize the autoreactive memory B cell pool in SLE patients. Thus far, 

autoreactive B cells could not be visualized. Recently, we developed a flowcytometric technique 

to visualize ACPA-specific B cells in rheumatoid arthritis (ACPA being the RA-specific 

autoantibodies against anti-citrillunated peptides). We aim to further develop this novel technique 

to visualize anti-DNA-specific B cells.  
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Thirdly, we aim to quantify the ability of SLE-specific autoantibodies to induce NET formation. 

Indeed, a pivotal, vicious circle has been found in SLE: as mentioned, NETs are an important 

source of autoantigen to trigger autoantibodies. However, autoantibodies in turn can trigger 

neutrophils to form NETs. To better investigate this vicious circle of events, we developed a new, 

direct assay to quantify the NET-inducing capabilities of circulating autoantibodies. Thus, we 

plan to quantify this functional consequence of circulating autoantibodies in SLE patients. 

To further add to our understanding, these collaborative studies will investigate all the above 

mentioned in a unique cohort of severe SLE patients. Each collaborating centre performs 

translational studies investigating new biological treatments that specifically target humoral 

autoimmunity. Collectively, we aim to assess the effect of these treatments on each component of 

the humoral autoimmune response in SLE. Altogether, this research will apply novel 

immunological techniques in uniquely treated SLE patients. Ultimately, we aspire to answer some 

key questions on how autoantibodies develop in SLE. 

4. Primary and secondary outcome measures (if appropriate): Not applicable 

5. Recruitment of participants (if appropriate): Not applicable, the proposed investigations will 

make use of existing patient cohorts.  

6. Inclusion and exclusion criteria (if appropriate): Not applicable 

7. Expected benefits for patients 

This project will further augment patients’ contribution to our understanding how new, 

experimental treatments affect the humoral autoimmune response. Through this collaboration, we 

decrease the number of patients who voluntarily consent to bear the burdens of research 

participation. Potential results from this research envisage the identification of 'Achilles' heel' 

properties of the humoral immune system in SLE patients. This will aid in the development of 

new biomarkers and potential new therapeutic targets. 

8. Expected benefits for society 

New, experimental treatments are generally of ambiguous benefit to society especially when 

indicated for a low prevalent disease like SLE. However, the present project aims to further 

delineate the pathophysiological basis of these treatments. This will help guiding future decision-

making on which (or all) patients might benefit from these new treatments. Moreover, enhancing 

knowledge of the (auto-)immune response likely extends its applicability to other autoimmune 

diseases (in the US, it is estimated that 23,5 million Americans suffer from an autoimmune 

disease as compared to 22 million with heart disease) and non-autoimmune diseases (e.g. 

transplant recipients, cancer patients and infectious disease patients). Therefore, we believe that 

the uniqueness of this collaborative project emphasizes its potential added-value. 
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9. Burden for patients participating in this study (if applicable: compare burden for 

intervention group and control group). What methods will be applied to carry out the 

project?  

None 

10. Patient involvement in the design and conduct of the study 

The experimental nature of our research proposal limits the potential contribution of patient 

research partners. It is however noteworthy that patient representatives are involved in the 

separate clinical trials at each collaborating centre which investigate therapeutic strategies that 

specifically target humoral autoimmunity. 

• What are the risks of the project? None. 
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