
 

Allergies? Exhausted regulatory T cells may
play a role
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Researchers have evidence that the specialized T cells responsible for
maintaining a balanced immune response are vulnerable to exhaustion
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that disrupts normal functioning and may even contribute to allergic
reactions. St. Jude Children's Research Hospital scientists led the study,
which appeared today as an advance online publication in the scientific
journal Nature.

The report is believed to be the first to suggest that regulatory T cells are
subject to the functional exhaustion that also plagues conventional T
cells that fight infectious agents and tumor cells. Regulatory T cells are a
small population of lymphocytes that keep the immune system in check
and help to prevent asthma, allergies and autoimmune disorders like
multiple sclerosis and lupus.

Investigators focused on the tumor suppressor liver kinase B1 (LKB1), a
protein that controls cell growth and metabolism. Working in mice,
researchers showed how, at the molecular level, loss of LKB1 in
regulatory T cells disrupted cell metabolism and function. The mice
developed fatal inflammatory disease and their regulatory T cells showed
functional, molecular and other changes characteristic of functional
exhaustion."We know regulatory T cells can be resting or activated," said
corresponding author Hongbo Chi, Ph.D., a member of St. Jude
Department of Immunology. "Our observations suggest regulatory T
cells can also become functionally exhausted when they lose LKB1
signaling."

The results point to functional exhaustion of regulatory T cells as a
possible culprit in the immune response associated with allergic reaction,
known as the Th2 response. "The research suggests a possible new
therapeutic approach to autoimmune disorders that would be designed to
boost the function of regulatory T cells by modulating cell metabolism,"
Chi said.

The research also highlighted the role of metabolism in proper immune
function. Deletion of LKB1 in regulatory T cells disrupted metabolic
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pathways that support the health and function of the mitochondria.
Mitochondria produce energy to power cells. "LKB1 connects
immunological signals and cell metabolic programs, especially those
related to mitochondrion function," said first author Kai Yang, Ph.D., a
staff scientist in Chi's laboratory.

Investigators linked the ability of regulatory T cells to dampen the Th2
response in part to the ability of LKB1 to restrain expression of the cell
surface receptor PD-1 and possibly other receptors. In conventional T
cells, PD-1 helps inhibit their activity and the immune response to
prevent undesired immune responses that lead to autoimmune diseases.

But loss of LKB1 led to increased production of PD-1 by regulatory T
cells. That increase inhibited the ability of regulatory T cells to suppress
the Th2 immune response in mice. Blocking PD-1 activity largely
restored the ability of regulatory T cells that lacked LKB1 to suppress
the Th2 immune response.

"Our data suggest that PD-1 also inhibits functions of regulatory T cells,
thus inhibiting the inhibitor since inhibition is the role of regulatory T
cells," Chi said. Researchers also found evidence that LKB1 helped to
control the Th2 response through additional processes. For instance,
LKB1 also helped to repress cell surface markers on immune cells called
dendritic cells that fueled the allergic reaction.Loss of LKB1 by
regulatory T cells was also associated with increased levels of signaling
molecules or cytokines associated with the Th2 immune response, Kai
said.

Researchers filled in other details about the selective role of LKB1 in
regulatory T cells, including that the molecule unexpectedly works
through the Wnt signaling pathway to adjust regulatory T cell function.
LKB1 is known to work through different pathways, primarily the
mTORC1 and AMPK signaling pathways, in conventional T cells and
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other settings.

  More information: Kai Yang et al, Homeostatic control of metabolic
and functional fitness of Treg cells by LKB1 signalling, Nature (2017). 
DOI: 10.1038/nature23665
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