
 

Highly charged molecules behave
paradoxically

November 24 2017

Chemistry researchers have now discovered how certain small
biomolecules attach to one another. The researchers' study also overturns
the standard picture – particles with the same electrical charge appear to
be drawn together and not vice versa. The results may be important for
the development of new drugs. 

A number of chemistry researchers from several institutions including
Lund University in Sweden, have managed to identify a new mechanism
that makes certain charged biomolecules attach to each other. The
biomolecules in the present study serve as models for antibacterial
peptides, that is, protein-like molecules that fulfil important functions in
the body.

"Antibacterial peptides are important for our immune system. If we can
figure out how they work, it may be of value in the development of new
drugs", says Mikael Lund, chemistry researcher at Lund University.

The present study combines theoretical computer models with
experiments. The researchers were very surprised when the data
indicated that the small biomolecules were drawn to each other even
though they had the same electrical charge. Nevertheless, the results
were later confirmed by experiments.

"We were very surprised. These biomolecules have a high electrical
charge, and the expectation was therefore that this would make them
push each other away", says Mikael Lund.
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Instead, the biomolecules in this study demonstrated apparently
paradoxical behaviour. And the explanation for this lies at the atomic
level. More specifically, it is about how certain atoms bind together at
the ends of the molecular chain. The researchers' study can be described
as atomic level detective work, which involves mapping the exact
structure of all the atoms of the molecule.

The knowledge of how these biomolecules assemble themselves, and
how their electrical charge works, is valuable in drug development
contexts. The type of biomolecule concerned in this study is considered
to be a promising candidate for transporting drugs into the cells of a
patient, as the biomolecule has the ability to penetrate the cell casing.
However, it is not yet entirely known how the biomolecule gets into the
cells. 

  More information: Giulio Tesei et al. Self-association of a highly
charged arginine-rich cell-penetrating peptide, Proceedings of the
National Academy of Sciences (2017). DOI: 10.1073/pnas.1712078114

Provided by Lund University

Citation: Highly charged molecules behave paradoxically (2017, November 24) retrieved 23 May
2023 from https://phys.org/news/2017-11-highly-molecules-paradoxically.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

2/2

https://phys.org/tags/atomic+level/
https://phys.org/tags/electrical+charge/
https://phys.org/tags/drug/
https://phys.org/tags/biomolecule/
http://dx.doi.org/10.1073/pnas.1712078114
https://phys.org/news/2017-11-highly-molecules-paradoxically.html
http://www.tcpdf.org

