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Dual role discovered for molecule involved in
autoimmune eye disease

COVID-19 is an emerging, rapidly evolving situation. 

NEWS RELEASES

IL-17, known for driving inflammation, also puts on the brakes, NIH

scientists report
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After activation through its T-cell receptor, Th17 produce IL-17A, which binds to its own receptor on
the Th17 cell. This activates the NFκB pathway. NFκB drives production of IL-24, which in turn
suppresses the Th17 cytokine program via SOCS1 and 3. Rachel Caspi, Ph.D. (NEI)

The inflammatory molecule interleukin-17A (IL-17A) triggers immune cells that in turn reduce
IL-17A’s pro-inflammatory activity, according to a study by National Eye Institute (NEI)
researchers. In models of autoimmune diseases of the eye and brain, blocking IL-17A
increased the presence of other inflammatory molecules produced by Th17 cells, immune
cells that produce IL-17A and are involved in neuroinflammation. The finding could explain
why IL-17-targeted treatments for conditions like the eye disease autoimmune uveitis and
multiple sclerosis (MS) have failed. A report on the findings was published in Immunity. NEI
is part of the National Institutes of Health.

https://www.nei.nih.gov/learn-about-eye-health/eye-conditions-and-diseases/uveitis


In autoimmune uveitis, immune cells become abnormally activated and begin to destroy
healthy cells, including light-sensing photoreceptors and neurons. A key immune cell
involved in this response is the Th17 lymphocyte, which produces several pro-inflammatory
molecules known as cytokines. A hallmark of Th17 cells is the ability to produce IL-17A, which
attracts immune cells called neutrophils that can damage tissue. Nevertheless, multiple
clinical trials of drugs that block IL-17A have failed to help people with autoimmune uveitis
or MS.

“IL-17 is the prototypical inflammatory immune molecule blamed for autoimmunity in the
neuro-retina and the brain, but there’s been some controversy about the role it plays,” said
Rachel Caspi, Ph.D., chief of the Laboratory of Immunology at NEI and senior author of the
study. “In our model of autoimmune uveitis, we noticed that without IL-17, the amount of
tissue damage unexpectedly stayed the same and we had higher levels of other
inflammatory molecules.”

Caspi and colleagues used mouse models to investigate how IL-17A functions in the course
of disease. The researchers were able to selectively remove IL-17A from Th17 cells and
examine the cells’ behavior in models of both uveitis and MS. Curiously, they found that
these cells produce more IL-17F, GM-CSF, and possibly other inflammatory molecules. The
researchers concluded that these additional inflammatory cytokines compensate for the
loss of IL-17A in driving inflammation.

“How could this work? we asked ourselves,” said Caspi. “Scientists are like little kids, when
they get an answer to one question, there is immediately the next level of ‘why?’ So we
started looking at the deeper mechanisms that make the whole thing tick.”

Usually, the IL-17A signal is picked up by other cells — including retinal tissue cells and
neutrophils — that carry the IL-17 receptor. This receptor is a cell-surface protein cells that
fits with IL-17A like a lock and key. But in this case, the researchers found copies of the IL-17
receptor on the surface of the Th17 cells that made the IL-17A in the first place.

“The process of cells binding a signal they have themselves produced — called autocrine
signaling — has been known to happen in other cell types on occasion. But it hasn’t been
seen in Th17 cells before,” said Caspi.

Caspi and colleagues found that when IL-17A binds to its receptor on Th17 cells, this triggers
a signaling cascade that turns up the cells’ production of an anti-inflammatory molecule,
interleukin-24 (IL-24), which was not previously known to be produced by Th17 cells. IL-24 in
turn suppresses the rest of the Th17 cells’ inflammatory program, turning down the
production of cytokines like IL-17F, GM-CSF and possibly IL-22. Thus, without IL-17A, this
autocrine loop does not happen, causing the Th17 cells to overproduce the other
inflammatory cytokines and thereby increase inflammation.



IL-17A has been associated with several types of uveitis, a disease that causes up to 15% of
cases of blindness in the U.S. Uveitis is generally treated with steroids, which can have
serious side-effects.

“There are some diseases, like psoriasis, where anti-IL-17A therapy has been spectacularly
successful. We expected that this would also apply to uveitis, but it turned out not the be
the case,” said Caspi. “This study might explain why clinical trials targeting IL-17A to treat
uveitis were not successful, and suggests that a combination approach involving both IL-17A
and IL-24 may be more effective in treating autoimmune disorders of the nervous system.”

This study was supported by the NEI intramural program. Primary authors of the study
were Wai Po Chong, Ph.D. (Sun Ya-Sen University, Guangzhou, China) and Mary J. Mattapallil,
D.V.M., Ph.D. (NEI).

This press release describes a basic research finding. Basic research increases our
understanding of human behavior and biology, which is foundational to advancing new and
better ways to prevent, diagnose, and treat disease. Science is an unpredictable and
incremental process — each research advance builds on past discoveries, often in
unexpected ways. Most clinical advances would not be possible without the knowledge of
fundamental basic research.

NEI leads the federal government’s research on the visual system and eye diseases. NEI
supports basic and clinical science programs to develop sight-saving treatments and
address special needs of people with vision loss. For more information, visit
https://www.nei.nih.gov.

About the National Institutes of Health (NIH): NIH, the nation's medical research agency,
includes 27 Institutes and Centers and is a component of the U.S. Department of Health and
Human Services. NIH is the primary federal agency conducting and supporting basic, clinical,
and translational medical research, and is investigating the causes, treatments, and cures
for both common and rare diseases. For more information about NIH and its programs,
visit www.nih.gov.
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