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Model for competition from self during passive immunization,

with application to broadly neutralizing antibodies for HIV
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4. Discussion

The broadly neutralizing antibodies 2F5 and 4E10, which tar-
get the gp41 membrane proximal region, are cross-reactive with
self, and we have shown that the competition from self can
limit their efficacy in passive immunization studies [3]. Recently,
another mathematical model [18] (which did not consider self epi-
topes) raised concerns that there could additionally be competition
between broadly neutralizing and strain-specific antibodies. The
competition with self can be overcome by sufficiently high levels of
broadly neutralizing antibodies, so it is worth considering whether
these levels could be accessed by the humoral response. Although
there is evidence that tolerance mechanisms suppress production
of 2F5 and 4E10 [19], such mechanisms could potentially be over-
come if doing so would lead to therapeutic advantages. Perelson
et al. [20] predict that, in a humoral response, one can achieve a
maximum antigen-specific antibody level of 1300 pwg/ml, which is
equivalent to ~10 uM for IgG and ~1.5 M for IgM. These concen-
trations would be in a range to have a potential impact on viral
loads and, in turn, transmission. Alternatively, one could imag-
ine overcoming the inhibitory effect of self-epitopes by raising

(or administering) self-specific antibodies (e.g., anti-cardiolipin),
although care would be required to limit autoimmunity.
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