ABSTRACT

Chagas disease is a chronic disabling disease
caused by the protozoan Trypanosoma crzi. There
is no standardized treatment or preventative vac-
cine against Chagas disease. The complement sys-
tem is an integral part of the immune system that
comprises the classical, lectin and altemative path-
ways. The infective trypomastigote form of T.
cruzi is highly resistant to killing by complement.
Factor H (FH), an important negative regulator of
the alternative pathway (AP) on cell surfaces and
in blood, contains 20 short consensus repeat do-
mains and binds to complement activation products
(i.e., C3b/C3d) and select glycan martkers on host
cells, including sialic acid. The four N-tetminal
domains of FH inactivate the AP, while the other
domams interact with C3b/d and glycan markers
on cell surfaces. Various pathogens bind FH to
inactivate the AP and evade complement. 7. crnuzi
uses its trans-sialidase enzyme to transfer host sial-
ic acids to its own surface, which could enable it to
bind FH. Previous studies have shown that FH
binds to complement-opsonized 7. cruzi and that
desialylation of the parasite surface increases com-
plement-mediated lysis of 7. cruzi trypomastigotes.
However, the molecular basis and functional con-
sequences of FH binding to 7. cruziare not known.
Only trypomastigotes, but not epimastigotes (non-
infective, complement susceptible) bound FH di-
rectly (i.e., independent of C3 deposition) in a dose
-dependent manner. Although domain 20, the only
known sialic acid-binding region in FH, was be-
lieved to be important for FH binding to 7. cruzi,
domain mapping experiments using 3-5 domain
fragments of FH showed that domains 5-8 compet-
itively mhibited FH binding to the trypomastigotes
by ~30%, but did not decrease trypomastigote
survival in complement. FH-Fc fusion proteins (3-
4 contiguous FH domains fused to the IgG Fc) also
did not kill trypomastigotes. FH-related protein-5
(FHR-5), whose domains bear significant sequence
identity to all known polyanion-binding FH do-
mains (6-7, 10-14, 19-20), fully inhibited FH bind-
ing to trypomastigotes. Concomitantly, FHR-5
reduced trypomastigote survival to < 24% in the
presence of serum. In conclusion, we have eluci-
dated the wle of FH in complement resistance of
trypomastigotes. These data provide the foundation
for developing novel therapeutics and vaccine can-
didatesagainst 7. cruzi.
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