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The human monoclonal antibody D5-1gG1 binds to the heptad repeat 1 (HR1) region of
the HIV-1 gp41 protein and blocks entry of diverse HIV isolates from multiple subtypes.
D5 isthought to block entry by preventing gp41 folding into a“trimer-of-hairpins’
conformation in a mechanism analogous to that of T20. We now present data that define
the D5 epitope, demonstrate that HR1 is the physiologic target of D5, and begin to
address the binding correlates of neutralization.

We performed initial epitope mapping using HR1 mimetics containing alanine
substitutions at each external residue (i.e., al but the aand d positions). Binding studies
done with these variants showed that gp41 residues L568, W571, and K574 are critical
for D5 binding to HR1 in vitro; these amino acids overlap a highly conserved
hydrophobic pocket. To demonstrate that HR1 binding is critical relevant for the antiviral
mechani sm-of-action, we engineered al anine substitutions at each of these positionsin an
HIV provira clone. Viruses with W571 were not infectious, but both the L568A and
K574A viruses were 10-20-fold resistant to D5-1gG. These viruses were fully sensitive to
other neutralizing antibodies (2F5, 1gG1b12, 2G12) and hypersensitive to inhibitors
targeting the prehairpin intermediate (T20, 5-helix). These findings confirm that the D5
epitope defined in vitro is the physiologic target of D5.

A high-resolution (2.0 A) X -ray structure of the D5 Fab bound to 5-helix, another HR1
mimetic, confirmed that D5 binds to an epitope that includes the conserved pocket.
Strikingly, a phenylalanine residue from D5 binds in the hydrophobic pocket, mimicking
binding of atryptophan side chain in the endogenous HR2 ligand. D5 amino acids aso
make direct contacts with HR1 residues L568A, W571 and K574. To address the binding
correlates of neutralization, we constructed D5 variants in which key contact residues



were mutated, and then tested the mutant antibodies for antiviral activity and binding
kinetics. The data indicate that the off-rateis critical for neutralization: antibodies with a
binding ty2> X 5min. retained full neutralizing capacity, whereas an antibody with a ty2 X
2min. was not effective. Future studies will determine whether potency can be improved
by improving the on-rate.
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