
 

Maybe coronavirus's aggressiveness could be
changed by adding or subtracting sugar
molecules from its spike protein
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A member of the coronavirus family that infects chickens. Credit: CDC/ Dr.
Fred Murphy; Sylvia Whitfield

Scientists have been tracking changes to the genetic makeup of the new
coronavirus to better understand how best to slow its spread. My
research on the link between high blood sugar in patients and severity of
illness from the virus could provide insight into the nature of different
possible types of virus. Specifically, the presence of sugar on the virus's
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spike protein could help differentiate them.

Many physicians noticed that people with high blood sugar, not only
those with a history of diabetes but also unexplained new diabetes, were
showing up in the hospital with the novel coronavirus. This indicated to
me that something could be going on with the addition of sugar
molecules to the virus, or the receptor it latches onto to infect cells, that
influenced the severity of the disease.

I am a medical oncologist at the University of Pittsburgh who treats
women with breast cancer. Colleagues of mine at the University of
Pennsylvania have trials where we use the drug hydroxychloroqine to try
to keep breast cancer from growing in the bone marrow, only to regrow
years later. We call this tumor dormancy.

It turns out that among other things, hydroxychloroquine can serve as an
oral hypoglycemic agent, lowering blood sugar.

This led me to hypothesize that the severity of novel coronavirus disease
could, in part, be explained by adding of sugar molecules to the coat of
the virus and its receptor.

I was therefore very interested in finding out whether there were 
mutations in the virus that possibly added or subtracted sugar molecules
from the virus proteins, and therefore possibly either increased or
decreased the severity of disease.
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Distribution of D614G mutation (orange) in the SARS-CoV-2 virus in the
United States. Credit: Adam Brufsky, CC BY-SA

Sequencing novel coronavirus and scanning for mutation

Unlike prior pandemics, we have a new and very powerful tool in 2020.
We are able to obtain the RNA sequence of the virus almost in real time,
and track the changes in the virus as it moves from place to place.

These coronaviruses do mutate quite a bit. A group of dedicated
scientists who are members of a research organization called GISAID
have been doing this, and another group called Nextstrain has created a
website to allow the public to see the mutations in real time. It is open
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source, meaning anyone can use it.

What I found (like many others) when looking through this database was
that there appeared to be a common mutation in the the now well-
recognized spikes that cover the surface of the virus.. The virus has
specific areas where sugar is added when it replicates in cells, and the
mutation appeared to increase the likelihood that a sugar molecule would
be added to one of these areas. Similar mutations in other coronavirus
spike proteins affected the ability of those viruses to fuse with cells.

What was interesting was that this mutation, called D614G, seemed to be
more common on the East Coast of the United States than on the West
Coast, and the disease seemed to be more severe on the East Coast.

While a causal link between this mutation and more severe disease
remains to be proven, this may explain at least part of the difference
between the severity of infections on the East and West coasts. A group
in China recently found that changes in the spike protein among other
mutations of the novel coronavirus taken from various people infected in
Wuhan can alter the aggressiveness of the virus in cells grown in the lab.
For example, strains of the novel coronavirus in Wuhan that were more
similar to those in Washington and California were less aggressive in cell
culture than those that were more similar to Europe.

While only a theory, this could mean that the novel coronavirus is trying
out various strategies to try to live with us. If a virus is too aggressive, it
may burn out too quickly by putting too many people in the hospital so it
cannot spread. The milder form of the virus could spread more, and
provide more immunity. Therefore, the novel coronavirus could be
losing aggressiveness at it continues to move among us. This clearly is
crucial to know, and needs to be tested.

Many scientists around the world are trying to figure this out. It's
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interesting what a clinical observation can lead to.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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