
 

Institute working to accelerate COVID-19
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Texas Biomed Professor Luis Martinez-Sobrido and his lab have received
approval from NIH-OSP to work with a weakened version of SARS-CoV-2 in
BSL-2 settings. Credit: Texas Biomed
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As part of ongoing efforts to make a live attenuated vaccine for
COVID-19, Texas Biomedical Research Institute Professor Luis
Martinez-Sobrido and his team developed a weakened, or attenuated,
version of SARS-CoV-2 that does not cause illness nor death. Texas
Biomed has now received approval from the National Institutes of
Health Office of Science Policy (NIH-OSP) to work with the attenuated
virus in its biosafety level (BSL-2) laboratories. Previously, SARS-
CoV-2 could only be safely studied in a biosafety level 3 (BSL-3)
laboratory, which is much more restrictive, requires more personal
protective equipment, and extensive training.

Biosafety levels are ranked 1 to 4, with one being the lowest and 4 being
the highest. The levels define the required safety equipment and
protocols based on how pathogens are spread and what treatments are
available.

"As far as we are aware, we are the first in the nation to receive approval
to work with this weakened version of the virus in BSL-2," says Dr.
Martinez-Sobrido. "This makes it safer for our researchers to work with
the virus and will help us work faster to find antivirals and other
treatments for COVID-19, as well as continue working to use this
weakened virus as a live attenuated vaccine candidate."

A live attenuated vaccine relies on a weakened version of the virus to
stimulate the body's immune system and create antibodies and cell
responses against the virus. Live attenuated vaccines are used for
influenza, smallpox, chickenpox, yellow fever, and measles, mumps and
rubella.

Dr. Martinez-Sobrido and his team made an attenuated SARS-CoV-2
strain that is missing two chunks of its genetic code that would normally
make two proteins, using reverse genetics approaches they developed.
The virus is still able to survive, but has a very hard time replicating and
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does not cause serious illness. In two rodent models, golden Syrian
hamsters and transgenic mice, the original strain of SARS-CoV-2 would
have caused deadly weight loss, but this weakened version does not
cause severe weight loss nor death. The attenuated virus was carefully
designed and extensively tested, showing it is nearly impossible to evolve
and revert back to its original form.

"Our studies show that cutting out these two proteins have essentially
crippled the virus so it is still alive, but no longer a threat," says Texas
Biomed Staff Scientist and paper first author Chengjin Ye, Ph.D. "This
is why we can now safely work with it in the BSL-2 laboratories."

The team plans to use the attenuated virus for further studying the
pathogen, developing vaccines and for screening antiviral drugs as part
of its collaboration with multiple NIH Antiviral Drug Discovery
(AViDD) Centers for Pathogens of Pandemic Concern. For this, the
researchers are currently developing fluorescent forms of the attenuated
virus to use in the BSL-2 to investigate large, complex libraries of
compounds to identify those that affect the virus.

"We and our collaborators can now safely and easily do high-throughput
screening of thousands of compounds in the BSL-2, and when we narrow
down to a handful of the most promising candidates, then we can test
those against the real virus in the BSL-3," Dr. Martinez-Sobrido says.
"This will help accelerate the drug discovery process."

Texas Biomed underwent review both internally and externally, before
receiving approval to work on the attenuated SARS-CoV-2 in the BSL-2.

"After several rounds of intense Institutional Biosafety Committee
reviews, we are convinced that research with attenuated SARS-CoV-2
generated by Dr. Martinez-Sobrido's lab can be safely conducted in
BSL-2," says Anthony Wang, Ph.D., director of environmental health
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and safety at Texas Biomed.

"To ensure everyone's safety, NIH-OSP carefully scrutinizes all requests
for Biosafety Level reduction. The rapid turnaround from NIH-OSP in
granting the request is a demonstration of the close collaboration
between researchers, safety professionals and regulatory entities at Texas
Biomed."

The research was published on bioRxiv.

  More information: Chengjin Ye et al, Immunization with
recombinant accessory protein-deficient SARS-CoV-2 protects against
lethal challenge and viral transmission, bioRxiv (2022). DOI:
10.1101/2022.03.13.484172
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