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Coronavirus and Enzymes: What the Past Told us?
Hortense Ferriz1 and René Buchet1,*
1

Institut de Chimie et Biochimie Moléculaires et Supramoléculaires, ICBMS UMR 5246 - Université Lyon 1 - CNRS - INSA Lyon - CPE Lyon, 43
Boulevard, 69 622 Villeurbanne Cedex, France

Novelty always frightens, provoking overreactions. On the
other hand, the strategy of viral infection, including that of
coronavirus (COVID-19), originates from ancient times and
can be summarized, as 1) entry into host cells, 2) interfering
with host genetic program to duplicate virus entity; 3) infection
into surrounding cells. These are the strengths of the viruses
but also their weaknesses since it identifies possible targets to
prevent infection. At each step of viral infection, viral
enzymatic reactions are observed, which may be similar to
those occurring in another closely related family of viruses.
COVID-19 is related with 88% to two bat-derived severe acute
respiratory syndromes (SARS)-like coronaviruses (bat-SLCoVZC45 and bat-SL-CoVZXC21, collected in 2018 in
Zhoushan, eastern China), SARS-CoV (about 79%) and
MERS-CoV (about 50%) [1]. The penetration of the
COVID-19, similar to that of SARS-CoV, into the infected
cells is triggered by the interaction of a protein on the surface
of the virus with a receptor angiotensin-converting enzyme 2
(ACE2) on the infected cells [2]. Preventing interaction
between the viral protein on its surface and the cell receptor,
using a soluble version of the viral receptor, angiotensinconverting enzyme 2 fused to an immunoglobulin Fc domain,
is a proposed plan to prevent coronavirus infection [3]. This
modified ACE2 will selectively interact with the viral protein
and not with the cell, protecting physiological function of
ACE2 [3]. Several viral enzymes are possible targets to design
drugs for stopping viral infections. Once the virus penetrates
into the host cell, it interferes with the genetic program.
Possible target is the viral RNA-dependent RNA polymerases
to avoid viral duplication. Remdesivir, a nucleotide analog, can
inhibit the viral RNA-dependent RNA polymerase and had
broad spectrum of antiviral activities against several RNA
viruses including SARS-CoV and MERS- CoV [4], stimulating
hope that Remdesivir treatment could be also effective to treat

patients with COVID-19. Additional viral enzymes such as
integrases and proteases, which are active during other steps of
viral life cycle, can be targeted for developing drugs to disrupt
viral life cycle. For example, the viral protease stimulates an
active infectious virion after budding from the infected cell.
The protease inhibition causes improper viral protein
maturation, decreasing viral infection. Based on the successful
curative properties of ritonavir (an aspartyl protease inhibitor
of HIV) against HIV, combination therapy with ritonavir and
lopinavir was initiated to a 47-year-old man with COVID-19,
leading to quick improvement of clinical symptoms [5]. To
conclude, viral enzymes are adequate targets to treat viral
diseases due to their specific actions during different steps of
viral infection. This is one possible way for the development of
alternate drug therapies other than vaccines. Efficient
treatments based on inhibitors of viral enzymes against past
viruses could be effective against new closely related viruses.
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