
 

New method uses nanofibrils on magnetic
microparticles to isolate HIV particles

March 28 2024, by Susann Sika

 
  
 

  

The image shows PNF-coated magnetic microbeads that bind HIV particles to
their surface. Credit: Torsten John
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Researchers at Leipzig University and Ulm University have developed a
new method to isolate HIV from samples more easily, potentially making
it easier to detect infection with the virus. They focus on peptide
nanofibrils (PNFs) on magnetic microparticles, a promising tool and
hybrid material for targeted binding and separation of viral particles.
They have published their new findings in Advanced Functional
Materials.

"The presented method makes it possible to efficiently capture, isolate
and concentrate virus particles, which may improve the sensitivity of
existing diagnostic tools and analytical tests," says Professor Bernd Abel
of the Institute of Technical Chemistry at Leipzig University.

The nanofibrils used—small, needle-like structures—are based on the
EF-C peptide, which was first described in 2013 by Professor Jan
Münch from Ulm University and Ulm University Medical Center. EF-C
is a peptide consisting of 12 amino acids that forms nanoscale fibrils
almost instantaneously when dissolved in polar solvents. These can also
be applied to magnetic particles.

"Using the EF-C peptide as an example, our work shows how peptide
fibrils on magnetic particles can have a completely new
functionality—the more or less selective binding of viruses. Originally,
fibrils of this kind were more likely to be associated with 
neurodegenerative diseases," adds Dr. Torsten John, co-first author of
the study and former doctoral researcher under Professor Abel at
Leipzig University. He is now a junior researcher at the Max Planck
Institute for Polymer Research in Mainz, Germany.

"Increasing the local concentration and isolating viruses from samples
are critical to increasing the sensitivity of diagnosing viral infections,"
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says Professor Münch. The researchers from Ulm and Leipzig have
presented such a method for the concentration and isolation of HIV
particles.

In their study, they show how PNFs can be used effectively to separate
HIV particles from solutions without relying on centrifugation. This
innovative method uses special magnetic microbeads to specifically bind
and magnetically separate virus particles, preserving their activity and
infectivity. This is significant for new genetic engineering processes, for
example.

The study highlights the importance of the new method for HIV research
and diagnostics, as well as for other applications in viral research. By
improving the efficiency with which virus particles can be concentrated
and isolated, this technology and the new hybrid material could help to
improve the diagnosis of infections and the monitoring of resistance.

  More information: Manuel Hayn et al, Hybrid Materials From
Peptide Nanofibrils and Magnetic Beads to Concentrate and Isolate
Virus Particles, Advanced Functional Materials (2024). DOI:
10.1002/adfm.202316260
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