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Unravelling a Mechanism of Group 2 Innate Lymphoid
Immune Cell Development

Scientists have discovered a novel mechanism of ILC2 immune cell development which may be
involved in exacerbating allergic diseases

Group 2 innate lymphoid cells (ILC2s) of the immune system are involved in allergic diseases.
But currently, therapy targeting ILC2s is not available. Now, however, in an interesting study,
researchers have identified a novel mechanism of ILC2 development. The researchers used
single-cell RNA sequencing to discover regulatory regions in the genome that are associated
with ILC2 development. These findings can help develop treatment strategies for allergic

diseases.
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Image title: ILC2 development after ILC2 lineage commitment is dependent on GATA3
induction by G3SE.

Image caption: Researchers identify a G3SE-dependent mechanism of ILC2 development.
Image credit: Yosuke Toda and Arifumi Iwata from Chiba University
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Overproduction of Group 2 innate lymphoid cells or ILC2s—a type of white blood cells—can
sometimes exacerbate conditions such as bronchial asthma, chronic rhinosinusitis, atopic
dermatitis, and organ fibrosis through an exaggerated immune response. Although there are
immunomodulatory drugs that can suppress Type 2 helper T (Th2) cells, drugs capable of
suppressing ILC2s are currently lacking.



Now, however, in a breakthrough study that could lead to the development of a new
therapeutic strategy targeting ILC2s, researchers led by Associate Professor Arifumi Iwata of
the Chiba University Hospital, Japan, have identified molecular processes crucial for the
maturation of ILC2s. “Although it is clear that Th2 cells and ILC2 play a central role in allergic
diseases, the mechanisms of Th2 differentiation and ILC2 development in vivo were largely
unknown,” says Dr. lwata, while explaining the rationale behind the study. Along with Dr.
Iwata, Hiroki Furuya, Yosuke Toda, and Hiroshi Nakajima, all from the Graduate School of
Medicine at Chiba University, were a part of this study published in Nature Communications
onJuly 5, 2024.

“Since allergic diseases can flare up after discontinuation of current Type 2 cytokine inhibitor
drugs, we undertook this study to elucidate and control the upstream regulation of Type 2
cytokine production, i.e., the in vivo Th2 cell differentiation and ILC2 development mechanisms,
which we believe are important issues in the control of allergic disease,” adds Dr. Iwata,
explaining the specifics of their study further.

All white cells originate from ‘precursors cells,” which are cells capable of differentiating into
B cells, T cells, and innate lymphoid cells (ILCs), including ILC2s. GATA3, a protein produced
by the GATA3 gene in humans, is crucial for the proper conversion of precursor cells into ILC2s.
In this study, the team of researchers discovered that regulatory regions in the genome,
located at 500-764 kb downstream from the Gata3, called GATA3-related tandem super-
enhancers or G3SE, are responsible for elevating levels of GATA3 in the bone marrow, which
further leads to the conversion of precursor cells to ILC2s.

Using genetically modified G3SE-deficient mice and with methods such as single-cell RNA
sequencing and flow cytometry, they found that the GATA3 induction mechanism is crucial
during a late stage in ILC2 production. Since the mice lack G3SE, GATA3 levels did not spike
sufficiently during this stage in precursor maturation, and as a result, the researchers found
the G3SE-deficient mice had significantly low levels of ILC2s.

“We discovered a novel late ILC2-committed precursor stage in the ILC2 differentiation. We
also found that the induction of GATA3 expression by an ILC2-specific GATA3 super-enhancers
is essential for the differentiation of late ILC2-committed precursors to mature ILC2,” says Dr.
Iwata, while talking about the results.

However, on comparing cells from wild-type mice and those from G3SE-deficient mice, the
researchers found that the elevation in GATA3 induces ILC2 differentiation through an
intermediate step, where levels of a protein called CNOT6L increase. Therefore, targeting the
gene that produced this protein could reduce levels of ILC2 in the body. These findings suggest
that in the future, gene therapies that target CNOT6L may help avoid exaggerated immune
responses due to ILC2s, helping manage a range of diseases.

“While these findings do not directly manage to change the lives of patients, further
elucidation of the ILC2-specific differentiation mechanism and development of regulatory
mechanisms identified in this study can help develop novel and curative therapies for
refractory pathologies of allergic diseases,” concludes a hopeful Dr. Iwata.
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Dr. Arifumi Iwata is currently an Associate Professor at Chiba University Hospital, Japan. Dr.
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review editor for the journal Frontiers in Immunology.
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