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ATYPICAL HAEMOLYTIC URAEMIC SYNDROME – ASSOCIATED N-TERMINAL COMPLEMENT FACTOR H MUTATIONS PERTURB COFACTOR AND DECAY ACCELERATING ACTIVITIES
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Background: Atypical haemolytic uraemic syndrome (aHUS) is a disease of complement over activation. Most commonly, mutations in the gene encoding the complement regulator factor H predispose to the disease. Most mutations associated with aHUS lie within modules 19 and 20 at the C terminus of factor H (i.e. CFH19-20). This region mediates preferential action of factor H on self, as opposed to foreign, membranes and surfaces. Hence speculation on disease mechanisms in aHUS has focussed on deficiencies in the regulation of complement activation on the glomerular capillary bed. Infrequently, sequence variants in the N-terminal region of factor H have been described in aHUS, however, their role in pathogenesis has not been investigated.
Aims: In this study we investigate the functional consequences of two aHUS-linked mutations (R53H and R78G) associated with aHUS within the N-terminal region of factor H.
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Methods: Recombinant wild type and aHUS associated sequence variants were generated in P. Pastoris in the setting of the N-terminal region of factor H (CFH1-4). This region is necessary for factor H to function as a complement regulator and is sufficient for its fluid-phase regulatory activity. Structural studies of these variants were performed using NMR. Functional studies of the variants were performed using surface plasmon resonance, fluid phase and cell surface cofactor and decay accelerating assays
Results: The mutant R53H binds to C3b with comparable affinity (KD is ~12 M) to wild type, yet has decreased cofactor activities both in the fluid phase and on surface-bound C3b, and exhibits poor decay-accelerating activity for the C3 convertase (C3bBb). 

The other mutant, R78G binds poorly to immobilised C3b (KD >35 M), and is severely functionally compromised with decreased cofactor and decay-accelerating activities. 

Structural analysis is used to explain these findings.

Summary: Our data support causal links between these mutations and disease; they imply that mutations affecting the N-terminal activities of factor H, not just those in the C terminus, can predispose to aHUS. These observations reinforce the notion that deficiency in any one of several factor H functional properties can contribute to the pathogenesis of this disease.
