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One of our major research interests is to clarify why only one of at least four independent zoonotic 

transmissions of SIVs found in chimpanzees or gorillas to humans is responsible for the AIDS 

pandemic. Our results showed that only pandemic HIV-1 M strains evolved a fully functional Vpu 

that counteracts tetherin (a cellular factor that blocks virus release) and degrades CD4 (the primary 

receptor of HIV) to promote the release of fully infectious viral particles. Vpus from non-pandemic 

HIV-1 O and P strains are poor tetherin antagonists, whereas those from the rare group N viruses 

do not degrade CD4 (1) although they seem to be in the process of adapting to humans (2). We also 

found that primate lentiviruses can rapidly reacquire accessory gene functions that are lost after 

cross-species transmission (3). Our findings may explain why group M viruses are almost entirely 

responsible for the global HIV/AIDS pandemic.

Our second major focus is the characterization and optimization of novel inhibitors or enhancers 

of HIV-1 and other viral pathogens. To achieve this, we screen complex peptide-protein libraries 

from natural sources, such as hemofiltrate, semen, spleen, saliva and breast milk, for natural 

compounds affecting HIV-1 infection. These studies have led to the discovery of several HIV-1 

inhibitors. One of them, VIRIP, blocks HIV-1 entry by direct binding to the gp41 fusion peptide. 

Mono-therapy with an optimized VIRIP variant reduces the viral loads by about 1.3 orders of 

magnitude without causing severe side effects (4). We also used this approach to identify 

endogenous factors involved in sexual transmission of HIV-1 and found that fragments of the 

abundant semen marker prostatic acidic phosphatase (PAP) form amyloid fibrils, termed Semen-

derived Enhancer of Virus Infection (SEVI), that capture HIV virions and enhance their infectious 
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virus titer by several orders of magnitude. Thus, SEVI may play an 

important role in sexual transmission of HIV and represents a new target 

for its prevention. Recently, we developed analogous amyloidogenic 

peptides for the enhancement of retroviral gene delivery in basic research 

and clinical approaches (5). In our ongoing studies we identified, among 

others, novel inhibitors and enhancers of HIV in breast milk, and also an 

as-yet unknown CXCR4 antagonist that blocks X4-tropic HIV-1 strains (6).

Evolution of HIV-1. SIVcpz represents a recombinant of the 
precursors of viruses nowadays found in Red-capped mangabeys 
and Cercopithecus monkeys and was subsequently transmitted 
to humans and gorillas. Nef-mediated tetherin antagonism is 
indicated by green and Vpu-mediated tetherin antagonism by red 
lines or contours, respectively. As indicated by the dashed line it 
is unknown whether HIV-1 group O strains originated from chim-
panzees or gorillas. Photos of nonhuman primates are courtesy 
of M.L. Wilson, Cecile Neel and Martine Peeters.
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