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© INNATE-LIKE LYMPHOCYTES

Innate lymphoid cells (ILCs) have
important roles in immunity, as

well as in tissue homeostasis and
remodelling. ILCs can be grouped
based on the resemblance of their
cytokine-expression profile to that
of T helper 1 (T 1) cells (group 1
ILCs; includes natural killer (NK)
cells), T ;2 cells (group 2 ILCs) and
T,17 and T ;22 cells (group 3 ILCs)
(see further reading). However, not
much is known of the transcription
factors that control their specification
or their functional plasticity. Three
recent studies shed light on the role
of the T, 1 cell-associated transcrip-
tion factor T-bet in ILC specification
and plasticity.

Group 3 ILCs have important
functions at mucosal surfaces, pro-
duce interleukin-17A (IL-17A) and/
or IL-22 and depend on the transcrip-
tion factor retinoic acid receptor-
related orphan receptor-yt (RORyt)
for their development. Three subsets
of group 3 ILCs have been described
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so far: those expressing the natural
cytotoxicity receptor NKp46 (also
known as NCR1) and termed NCR*
ILC3s; NCR™ ILC3s; and lymphoid
tissue inducer (LT1) cells.

Sciume et al. showed that T-bet
was highly expressed by NCR*
IL-22-producing ILC3s in the mouse
lamina propria. T-bet-deficient mice
had low numbers of NCR*IL-22*
ILC3s, and their residual NCR* ILC3s
had reduced RORyt expression and
impaired IL-22 production (probably
owing to a maturational block) com-
pared with wild-type cells. This study
suggests that T-bet has a crucial role
in the generation of NCR* ILC3s.

Klose et al. also assessed the role
of T-bet in mouse IL-22-producing
RORyt* (group 3) ILCs and found
that one-third of NCR ILC3s and
almost all NCR* ILC3s in the small
intestine express T-bet. T-bet* ILC3s
did not express CC-chemokine
receptor 6 (CCR6) and emerged
postnatally under the control of the
aryl hydrocarbon receptor (AHR). By
contrast, most T-bet” ILC3s expressed
CCR®, and these cells were the domi-
nant population during fetal develop-
ment. T-bet*CCR6™ ILC3s produced
interferon-y (IFNy), whereas
T-bet"CCR6* ILC3s produced IL-17A
and IL-17F, suggesting that IL-17-
producing CCR6'IL-22* ILC3s and
IFNy-producing CCR6IL-22* ILC3s
may be separate lineages.

CCR6" ILC3s first upregulated
T-bet expression and then expressed
NKp46. NCR*CCR6™ ILC3s were
the only ILC3 population that was
absent from T-bet-deficient mice,
suggesting that T-bet is required for
the development of NCR* ILC3s
from CCR6™ ILC3 progenitors.
Further investigation showed that
the microbiota and IL-23 had roles
in the differentiation of IFNy-
producing NCR*T-bet* ILC3s from
their NCR™ ILC3 progenitors. Finally,
NCR'T-bet" ILC3s were found to be
the main source of IFNy in response
to Salmonella enterica subsp. enterica

serovar Typhimurium infection, and
this cytokine induced mucus release
by goblet cells. However, these cells
also contributed to the enterocolitis
induced by this infection.

In the third study, Bernink et al.
identified a distinct population
of group 1 ILCs in human tonsils,
which they termed ILC1s. These
cells lack expression of KIT and
the human-specific NCR NKp44,
express very low levels of RORyt and
express high levels of T-bet and IFNy.
Furthermore, these cells are distinct
from NK cells and are phenotypically
and functionally stable. ILC1s could
not be identified in the human fetal
gut (which has yet to be colonized
with commensals), but they were
found at high numbers in the
inflamed intestinal tissue of patients
with Crohn’s disease.

In addition, the authors identified
a population of KIT'NCR™ ILCs in
human tonsil and fetal intestinal
tissue that had features of immature
ILCs. Stimulation of these cells with
IL-2 and IL-12 promoted their dif-
ferentiation into ILC1s. Furthermore,
highly purified human fetal gut-
derived NCR* ILC3s differentiated
into ILC1s when cultured with IL-2
and IL-12, suggesting that ILCs are
functionally plastic and can change
their phenotype in response to their
local cytokine environment.

So, T-bet has an intrinsic role in
the development of IFNy-producing
ILCs, some of which are a develop-
mentally distinct population (that is,
ILC1s), whereas others can develop
from ILC3s.
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