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Background
Llamas naturally produce heavy chain only antibodies in
addition to conventional antibodies. The variable regions
of the heavy chain (VHH) demonstrate comparable affinity
and specificity for antigens with conventional immunoglo-
bulins. To date, immunizations in human and animal
models have yielded only antibodies with limited ability to
neutralize human immunodeficiency virus (HIV)-1.

Methods
A VHH (J3) isolated from a llama multiply-immunized
with recombinant trimeric HIV-1 envelope proteins (Env)
was found to neutralize 96 of 100 HIV-1 strains, encom-
passing subtypes A, B, C, D, BC, AE, AG, AC, ACD, CD
and G. Isolation involved expression of VHH in E. coli
and analysis of neutralization ability in TZM-bl reporter
cells.

Results
Newly isolated VHH from multiple immunized llamas also
have broad and potent HIV-1 neutralization activity. J3
targets HIV-1 via the CD4-binding site and neutralization
is seen when J3 is used in combination with VHH target-
ing other Env epitopes. VHH-human FC fusion heavy-
chain only antibodies (VHH-FC) have been constructed
and J3 activity is not only preserved in this context but
enhanced.

Conclusion
This study shows that experimental immunization with
recombinant HIV-1 Env can elicit broad neutralizing

heavy-chain only antibodies and supports the develop-
ment of VHH and VHH-FC as anti-HIV-1 microbicides
and therapeutics.
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