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This normally uncommon type of immune system cell can safely and effectively destroy SARS-CoV-2.
COVID-19 vaccines — which were developed, manufactured, and brought to the public
with unprecedented speed (https://connect.uclahealth.org/2020/12/10/the-fastestvaccine-in-history/) — have undoubtedly saved the lives of millions of global citizens,
and reduced the severity of symptoms and the aftereffects of the disease in countless
millions more.
But while vaccinations are critical for controlling COVID-19, a percentage of vaccinated
individuals can become infected with the virus, especially as it evolves
(https://connect.uclahealth.org/2022/01/13/when-does-a-pandemic-become-endemicand-what-is-the-difference/). The situation is compounded by the continual emergence
of new variants and subvariants with the ability to evade
(https://connect.uclahealth.org/2022/03/18/how-dangerous-is-ba-2-the-new-covid-19-variant/) even a vaccination-primed immune response. (And,
of course, not everyone can, or is willing to, get the shot in the first place).
What's needed are novel treatments for combatting SARS-COV-2 infection after the virus takes hold in the body. To that end, a team of UCLA Health
researchers has genetically engineered a normally uncommon type of immune system cell — one that can safely and effectively destroy SARS-CoV2, the virus that causes COVID-19 — so that the cell is produced in vast quantities.
A paper describing the work was published in the open-access journal Stem Cell Research & Therapy
(https://stemcellres.biomedcentral.com/articles/10.1186/s13287-022-02787-2) on March 21. The work was led by Lili Yang, PhD, associate
professor in the Department of Microbiology, Immunology & Molecular Genetics, and a member of the Eli and Edythe Broad Center of Regenerative
Medicine and Stem Cell Research.
Dr. Yang and her team focused on a rare subpopulation of the immune system's T cells known as invariant natural killer T cells, or iNKT cells.
Invariant natural killer T cells are like the super soldiers of the immune system: they are exceedingly effective at targeting and destroying viruses and
other foreign invaders, but they are found in vanishingly low numbers.
Notably, iNKT cell populations are reduced even further in patients with severe COVID-19 infection. Indeed, significantly reduced numbers of iNKT
cells (and whether or not they are activated) is predictive of disease severity in a patient, which indicates that these cells are involved in COVID-19
control. That suggested to the researchers that increasing the number of iNKT cells might help patients eliminate virus-infected cells and mitigate
disease progression.

Unique properties
In their work, Dr. Yang and her team genetically engineered hematopoietic stem cells (HSCs) — stem cells that give rise to all blood cells — so that
they would preferentially differentiate into iNKT cells, and in very high numbers. From a single cord blood donor, more than 1,000 therapeutic doses
of HSC-iNKT cells can be generated.
In cell cultures and in animal models, these new HSC-iNKT cells "selectively killed cells infected with SARS-CoV-2, and they also eliminated
inflammatory immune cells that are associated with the immunopathology of severe COVID19," says molecular biologist and immunologist Dr.
Yanruide (Charlie) Li, a postdoc in Dr. Yang’s lab.
The engineered cells, Dr. Yang says, "have unique properties that make them promising for 'off-the-shelf' therapy, meaning they can be given to any
patient, regardless of their genetic makeup." In contrast to other T-cell therapies, HSC-iNKT cells do not cause graft-versus-host disease and are
resistant to host rejection, and thus provide a key therapeutic window to effectively prevent viral spread in all patients.
"The most exciting result of this work is that HSC-iNKT cells can be produced on a massive scale and administered to many patients in need of new
treatments," says immuno-engineer and study co-author Zachary Dunn of USC, a visiting graduate researcher in Dr. Yang's lab.
The researchers next plan to test their HSC-iNKT cells in preclinical animal models and in early-stage clinical trials — but note that, given the
novelty of the therapy, full approval from the U.S. Food and Drug Administration could be many years down the road.
The research was funded by the California Institute for Regenerative Medicine, a UCLA DGSOM-BSCRC COVID-19 Research Award, and an Ablon
Scholars Award.

Learn more about the Eli and Edythe Broad Center of Regenerative Medicine and Stem Cell Research (https://stemcell.ucla.edu/).
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