is, and 2) neutralizing mAbs can bind only one ligand (gp120, in our case),
while non-neutralizing mAbs can bind up to two ligands. The unextended Fab arms were also
seen in delay in papain digestion of the Fab arms in case of neutralizing mAbs. We also found
that Fab-Fc linker from partial digestion of neutralizing mAbs adopt a L-shape as seen for the
closed Fab arm of b12 antibody in the crystal structure of full-length mAb. Surprisingly, our
ELISA results confirmed that the Fab-Fc fragments were unable to bind its ligand or Clq.
Neutralizing mAbs that bind to one ligand only (8p120 or gp41), also binds firmly to Clq

molecule , and the valye increased after first binding mAbs to their ligands and then to Clq. This

of the extended Fab arm. It is well accepted that during normal immune response antibodies are
selected for their ability to bind to foreign antigen with high affinity facilitated by their ability to

undergo homotypic binding, but this binding is not always possible. For these characteristics to
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immunodeficiency virus (HIV) may not favor homotypic bivalent antibody binding (Zhu, Llu :
al. 2006; Liu, Bartesaghi et al. 2008; Klein, Gnanapragasam et al. 2009). Thys it can be
speculated that whereas antibody evolved to form a bivalent structure that enhances bmdmg to
pathogen surface through avidity effect, HIV evolved a low spike density to specifically to
thwart bivalent binding by antibodies spike density (Klein and Bjorkman 2010). To counter,
antibody too developed polyreactivity to tackle presence of low spike density of HIV-],
Polyreactive antibodies are capable of bivalent hetroligation between one high-affi inity anti-HIV-
gp120/41 combining site and a second low-affinity site on another molecular structure on HLV
like membrane etc (Mougquet, Scheid et al. 2010). Although cross-reactivity to self-antigens or
polyreactivity is strongly selected against during B-cell development, it is a common serologic
feature of certain infections in humans, including HIV, Epstein-Barr virus and hepatitis C
(Haynes, Fleming et al. 2005; Mouquet, Scheid et al. 2010). Despite the low affinity of the
polyreactive combining site, hetroligation or ligand promiscuity demonstrably increases tli_e
apparent affinity of polyreactive antibodies to HIV-1. Overall, ours is the first report providing
insight into differences in the global shape of neutralizing vs. non-neutralizing mAbs. Futufe
studies will keep exploring whether other neutralizing and non-neutralizing mAbs reactive to
HIV components also have the characteristics described by us, and whether neutralizing mAbs
against other antigenic components also have closed Fab arms. It is very important to mention

here that though SAXS based shape characterization would be very useful, papain based
digestions too may provide insight.

Based on the speculations made by others and observation made by our group, we propose
a) the structure of intact neutralizing and non neutralizing mAbs (Figure 6.1)

b) the binding pattern for Clq to nmAbs and non nmAbs (Figure 6.2)
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