
Peptide promise for diagnostics
Rapid diagnosis of HIV may soon be possible thanks 
to a novel peptide-based diagnostic tool. 
The human immunodeficiency virus 
(HIV), and its associated acquired im-
mune deficiency syndrome (AIDS), con-
tinues to have a devastating effect on 
populations worldwide. Now, research-
ers in South Africa and Saudi Arabia have 
made a breakthrough in HIV diagnostics, 
developing a prototype tool, based on 
antimicrobial peptides, that offers hope 
of providing rapid, accurate point-of-
care diagnosis.  

The most common diagnostic tool for 
the two predominant HIV viruses, HIV-1 
and HIV-2, is the p24 antigen assay. It de-
tects HIV by searching for the presence of a 
protein called p24, which it recognises via 
the p24’s C-terminal. However, false neg-
atives are common using this tool, due to 
obstruction of the C-terminal by p24 an-
tibodies, which are generated during the 
body’s immune response to HIV infection. 
It also takes several days to receive results 
from the p24 assay, and so a more effective 
diagnostic tool is urgently needed. 

“South Africa has the world’s largest 

A new peptide-based tool for diagnosing HIV-1 and HIV-2 works by seeking out and binding to the N-terminal on the HIV p24 protein. 
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ernment is spending millions on HIV 
kits from overseas. Yet, as far as we 
know, no company in the country has 
produced an HIV diagnostics kit,” says 
Ashley Pretorius from the University of 
the Western Cape, who worked on the 
project with colleagues in South Afri-
ca, Musa Gabere from King Abdullah 
International Medical Research Center, 
and an industrial partner, Medical Diag-
nostech. “Producing an inexpensive kit 
locally will allow us to tackle HIV and 
AIDS more effectively while benefitting 
the country’s economy.” 

The team needed to develop a tool that 
did not rely on the p24 C-terminal. They 
decided to explore the potential of a nat-
urally occurring subset of immune sys-
tem proteins called antimicrobial pep-
tides (AMPs), some of which have been 
shown to bind to the N-terminal of HIV 
p24. Pretorius’ team modelled combina-
tions of AMPs and modified AMPs to find 
the best ‘fit’ for p24, to ensure accurate 

and efficient HIV detection in samples 
from patients. 

“The point of contact between two mol-
ecules is important because it determines 
how tightly the molecules bind to each 
other,” says Pretorius. “When we have 
identified a molecule – in this case an AMP 
– that we know fits well with a target pro-
tein, we can substitute amino acids in the 
right places to make the binding between 
the two molecules even stronger.”

Their resulting AMP-based prototype di-
agnostic tool, which is now patented, per-
formed very well in initial tests. The tool 
achieves accurate diagnosis of both HIV-1 
and HIV-2 in only 15 minutes; meaning 
that, for the first time, effective point-of-
care HIV diagnosis could be feasible. 
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