ABSTRACT

The alternative pathway (AP) of the complement system
can be activated excessively in several inflammatory
diseases, particularly when there is a defect in regulatory
components of the complement system. For instance,
deficiency in glycosylphosphatidylinositol-anchored
proteins, including complement regulators CDS55 and
CD359, leads to paroxysmal nocturnal hemoglobinuria
(PNH), whereas defects of complement regulatory pro-
tein Factor H are associated with atypical hemolytic ure-
mic syndrome (aHUS), both of which cause severe he-
molysis and thrombotic pathologies. Despite Soliris be-
ing a breakthrough treatment for these two diseases, ben-
efits from Soliris vary considerably among patients. Un-
derstanding the molecular mechanisms involved in com-
plement regulation in these diseases is essential for de-
veloping new treatments. Properdin, the positive regula-
tor of complement, is essential for complement amplifi-
cation by stabilizing enzymatic convertases that are
formed during complement activation. In this study, the
role of properdin in red blood cell (RBC) lysis and endo-
thelial cell opsonization in these human AP-mediated
diseases was addressed by developing in vitro assays
using PNH patient RBCs and human primary endothelial
cells, where the effects of inhibition of properdin were
compared to other complement inhibitors. In an in vitro
PNH model using patient samples, inhibition of proper-
din completely prevented hemolysis on patient PNH type
II and III RBCs, impairing the lysis significantly more
than inhibition of other complement components, i.c.,
Factor B, C3, and C5 (>15-fold, >64-fold, or >12-fold
lower molar ICs, values, respectively, P<0.0001-0.05).
C5 inhibition by Soliris or OmCI was inefficient as the
ICs0 could not be determined for protection of most PNH
patient RBCs from hemolysis (>667nM, >22-fold than
the anti-properdin MoAbs ICs). Inhibiting properdin was
at least as, or more efficient than the other complement
inhibitors when comparing target/inhibitor ratios. In ad-
dition, using in vitro endothelial cell assays, the data
indicate, for the first time, a critical role for properdin in
promoting complement activation on human endothelial
cells exposed to heme (a hemolysis by-product) and
rH19-20 (to inhibit Factor H cell-surface protection),
which mimic “aHUS-like” conditions. Inhibiting proper-
din attenuated complement activation by ~40% on endo-
thelial cells that were exposed to heme and serum, while
abolishing complement activation on cells that were ex-
posed to serum and rH19-20. Moreover, inhibition of
properdin reduced complement activity by 75% on cells
that were exposed to both heme and rH19-20 in the pres-
ence of serum. Altogether, the data indicate that proper-
din plays a key role in promoting RBC lysis and comple-
ment activation on human endothelial cells, contributing
to the understanding of the pathogenesis of PNH and
aHUS. Further studies aimed at determining the thera-
peutic value of inhibiting properdin in complement-
mediated diseases, in particular those that are character-
ized by AP dysregulation, are warranted.
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