A DESIGNED MINI-FACTOR H TO INHIBIT ANTI-FACTOR H AUTOANTIBODIES
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Introduction. Autoantibodies to complement factor H (FH) are associated with the kidney diseases
atypical hemolytic uremic syndrome and C3 glomerulopathies. Restoring FH function could be a
treatment option for such diseases. Therefore, we designed a minimized human FH (mini-FH)
construct that directly combines the two major functional regions of FH, namely the N-terminal
complement regulatory domains and the C-terminal surface recognition domains. The aim of this
study was the comprehensive functional characterization of mini-FH.

Materials and methods. Recombinant mini-FH was expressed in insect cells. Interaction with C3b
and C3d was analyzed by surface plasmon resonance. Binding to pentraxins, malondialdehyde
epitopes and extracellular matrix was analyzed by ELISA. Cofactor activity of bound mini-FH was
measured by analyzing C3b cleavage with Western blot. Cell protective activity was analyzed by
flow cytometry using HUVEC. Sheep erythrocytes were used to measure complement-mediated
cell lysis. Plasma samples of patients were collected after informed consent.

Results. Mini-FH bound to C3b and had complement regulatory functions similar to those of full-
length FH. Mini-FH bound to C3d with higher affinity compared to FH. Mini-FH also bound to the
FH-ligands pentraxin 3, C-reactive protein and malondialdehyde epitopes. Mini-FH was
functionally active when bound to pentraxins, extracellular matrix and endothelial cells in vitro and
inhibited C3 deposition on the cells. Disease-associated autoantibodies recognized mini-FH.
Furthermore, mini-FH efficiently inhibited complement-mediated lysis of host-like cells in patients’
plasma caused by anti-FH autoantibodies that bind to the N- or the C-terminal domains of FH.
Notably, mini-FH was more efficient inhibitor in the cellular assays than FH.

Conclusion. These data suggest that mini-FH, in addition to blocking anti-FH autoantibodies, could
be potentially used as a complement inhibitor targeting host surfaces and to replace dysfunctional
FH.



