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Biophysicists’ outstanding response to Covid-19

As we faced our challenges during 2020 and beyond, there is
no doubt that some positive outcomes have also come our
way. For example, the unprecedented collaboration among
scientists and the dedication of many to COVID-19 related
research has been a strong testimony to the importance of
science and to the crucial role we can play in our world.

Indeed, a fundamental understanding of the complex viral
apparatus, from the protein exterior to the RNA viral
genome; a more accurate understanding of the role of face
coverings in disease prevention and spread; and a more pre-
cise description of the many factors that influence such dis-
ease spread are all invaluable. Biophysicists have been at the
forefront of these multidisciplinary efforts, with research on
the basic biophysical elements of the viral machinery, drug
and vaccine design, infection analysis, face covering assess-
ment, and more.

The response to our two special issues of COVID-19
related studies, of which this is the first, has been over-
whelming. Many Biophysical Society members sent us
their premier work, and helped us review the other papers
with rigor and speed that we strive for in Biophysical Jour-
nal.

In coordination with the special Biophysical Society
Symposium on Covid-19, held in October 2020, we
invited original article contributions from scientists work-
ing to advance our understanding of all aspects of the
Covid-19 disease and the SARS-Cov-2 virus, on multiple
scales, levels, and points of view using novel experi-
mental, mathematical, statistical, and computational ap-
proaches.

In this issue, you will taste some of these excellent works
that were submitted from the summer of 2020 through the
end of the year, with more to come in a future issue. Three
of the articles are accompanied by New and Notable articles
that highlight the uniqueness of the approach and impact of
the study. The three original studies analyze the flexibility of
the ACE2 receptor using molecular dynamics simulations
(R. Amaro and team (1), commentary by G. Colombo
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(2)); describe a multiscale coarse-grained model of the
SARS-CoV-2 virion (G. Voth and coworkers (3), commen-
tary by J. Straub (4)); and present a graph-theoretical
approach for identifying structure-altering mutations in the
viral frameshifting element, whose pseudoknot structure is
thought to be key in the RNA transcript frameshifting that
is essential to viral protein production (T. Schlick et al.
(5), commentary by S.-J. Chen (6)).

Other classic structure-dynamics-function works describe
studies related to the notorious spike protein and its ACE2
receptor, NSP13 helicase proteins, S protein, and the
SARS-CoV-2 fusion peptide (A. Schug collaborators (7),
X. Frank Zhang and coworkers (8), T. Kapoor and collabo-
rators (9), M. Klein and group (10), Y. Sugita and team (11),
A. Mulholland and co-workers (12), and G. Khelashvilli and
team (13).

Studies of mask decontamination, why masks lower the
severity of the disease, and thermal inactivation of the virus
are also part of our issue (T. Huber and colleagues (14), A.
Bax and colleagues (15), S. Seifer and researchers (16).

Finally, J. Richardson and colleagues discuss how to
improve SARS-CoV-2 structures from a structural accuracy
point of view (17).

Significantly, both protein and RNA biophysicists have
their hands full of projects and ideas, and the swiftly-chang-
ing virus and pandemic status—with viral variants and vacci-
nation campaigns changing the infection parameters—offer
new lines of investigation. We look forward to the continued
innovation of our community members and to a return to in-
face meetings where we can discuss these discoveries.
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