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Background
Trimeric gp41 might be an important target for neutraliz-
ing antibodies; however, the poor immunogenicity of this
region may be due to its lack of exposure on native virus.
CD154 (CD40L) is a trimeric glycoprotein found on acti-
vated CD4 T-cells that binds to CD40 on APCs and leads
to B-cell activation and differentiation to plasma cells. We
designed a novel immunogen with the potential for indu-
cing neutralizing antibodies to gp41 and for stimulating
activity on APC and B-cells.

Methods
A flexible (FL) and helical (HL) linkers were used to join
CD154 and SIV gp41, which are trimeric glycoproteins
with opposing polarities. Recombinant vaccinia viruses
(VVs) were engineered to express CD154FLgp41 and
CD154HLgp41 glycoproteins. PBMCs from SIV naïve and
immune macaques were exposed to wild type VV (VVwt)
or to recombinant VVs expressing SIV Gag, gp160, and
Nef (VVgen), or SIV Gag and Nef, and CD154-gp41 fusion
proteins. Cytokine production and cell activation were
analyzed by Luminex and flow cytometry, respectively.

Results
Both linkers allowed proper protein folding and CD154
biological activity. Compared to VVwt, VVgen, and
VVCD154FLgp41, PBMCs from naïve macaques exposed
to VVCD154HLgp41 expressed higher levels of IL-6, IL-
1Ra, IL-1b, RANTES, GRO-a, TNF-a, IL-8, IP-10 and IL-
10. In contrast, PBMCs from SIV-immune macaques
expressed more IL-6, MIP-1a, MIP-1b, INF-a, IL-1b, and
MCP-1. Interestingly, lymphocytes from SIV-immune

macaques were activated by VVCD154HLgp41 and
VVCD154HLgp41 more than cells exposed to SIVgen.

Conclusion
Fusion proteins of CD154 and gp41 with either HL or FL
assembled into trimers and activated immune cells. How-
ever, there was a differential cytokine expression for the
fusion protein containing the HL, including chemokines
that inhibit HIV entry. This increased biological activity
may indicate that the helical linker allows for a more func-
tional folding of the CD154 moiety. The CD154HLgp41
fusion protein will be tested in NHP as a novel vaccine
component.
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