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Anti-fungal
rolefortypel
IFNasdectin-1
triggersnon-
pathogenic
Ty17 cell
development

The fungal pathogen receptor
dectin-linstructs the
development of non-pathogenic
T, 17 cells via TGF activation.
This process requires strict
control of the expression of type
linterferon to ensure adelicate
balanceinthe expression of its
effector genes that control the
release of active TGF[.
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The question

Although the anti-viral role of type linter-
feron (IFN) responses has been appreciated
for several decades’, we were interested in
whether and how these responses con-
tributed to anti-fungal immunity. Our first
observation was that dectin-1, the main
fungal receptor, induced a very briefand
small wave of IFNf} and its effector genes,
especially when compared with the huge
amounts of type I IFN that are released
inresponse to viral infections through
RIG-I-like receptors. We found this observa-
tionintriguing, particularly as our previous
research ondectin-1signaling had already
uncovered how well balanced its signals are
to ascertain the appropriate responses for
clearinginvading fungi’. Hence, we felt that
furthering our knowledge of dectin-1signal-
ing might help us to understand anti-fungal
responses better — particularly for diseases
inwhich fungal infections are uncontrolled
for unknown reasons.

Thediscovery

Asdectin-linduced such arestrained
typel IFN response, we first investigated
what would happen in the absence of type
1IFN signaling, by blocking its receptor
with neutralizing antibodies, as well asin
the presence of excess type I IFN through
the addition of supplementary IFNf. Our
readout was anin vitro assay in which den-
dritic cells, on which dectin-1is present,
instruct CD4 T cells to mount an immune
response. We determined this response by
measuring the intracellular cytokine levels
inthe T cells. Our results showed that in
normal circumstances, T cells developed
that predominantly co-expressed IL-17 with
IL-10 (non-pathogenic T,17 cells), which is
the appropriate immune response to clear
fungalinfections without causing damage
to tissues. However, when we blocked type
IIFN responses or added high amounts of
typelIFN, we found that anincreased num-
ber of T cells developed that co-expressed
IL-17 and IFNy (pathogenic T,17 cells)
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(Fig.1); these cells are known to cause
inflammation and tissue damage. We also
found that the dendritic cells did not in-
duce therelease of active TGFf3 when we ei-
ther blocked or enhanced type I IFN. TGF3
is known to block the production of IFNy

in T cells, and we showed that the release
of active TGF3 was the key to the develop-
ment of non-pathogenic T,17 cells through
dectin-1signaling. We theninvestigated

in detail which IFN-responsive genes were
required for the release of active TGF[3, and
which genes counteracted this process.
We concluded that the delicate balance in
type Il IFN responses induced by dectin-1
signaling was to ensure TGFf3 activation
and the development of non-pathogenic
T,17 cells.

Theimplications

In abroader context, our results point
toward animportant role for aberrant typel
IFN responses and the suppression of TGFf3
activation in diseases that are driven by
pathogenic T, 17 responses, such as rheu-
matoid arthritis, Crohn’s disease’* and some
cases of severe COVID-19*. Hence, restoring
type I IFN responses, while keeping in mind
that both heightened and suppressed type
IIFN levels are harmful, might attenuate
pathogenesis.

We cannot simply conclude that severe
fungal infections are caused by aberrant
dectin-1signaling and/or type IIFN re-
sponses, as other errors could also lead to
pathogenic T,17 cell development or even
the absence of overall T,17 cell-mediated im-
munity, and we next plan to investigate these
questions. We also aim to determine the role
of other fungal receptors, and whether or
how these receptors cooperate with dectin-1
or sabotage dectin-1signaling to prevent
fungal clearance.
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“This study devises a dectin-1-dependent
pathway that gives dendritic cells tight
control over the release of TGF@3 during
antigen-specific priming of T,,17 cells. This
pathway could be exploited to reduce

immunopathology without weakening host
defense against fungal pathogens.” Thomas
Korn, Technical University of Munich School
of Medicine, Munich, Germany.
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Fig.1| Dectin-1signaling induces non-pathogenic T, 17 cell development via balanced type I IFN
expression. a,b, Curdlan-primed or Candida albicans-primed immature dendritic cells (iDCs) instruct
the development of primarily IFNy-IL-17* CD4 T cells, which shifts to the development of more IFNy*IL-17*
cellswhen type I IFN signaling is blocked by anti-IFNo/BR antibody (Ab) (a) or enhanced by the addition of
recombinant human IFNf (rhIFNp) (b). © 2022, Gringhuis, S. 1. et al., CCBY 4.0.
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BEHIND THE PAPER

FROM THE EDITOR

We first started this research when T,17
cells were already well known, but their
plasticity had not yet been established
and embraced. Our first results showed

no differences in the overall development
of T,17 cells when we blocked type | IFN
signaling and, as such, we hit a dead end.
Progress was slow until other labs began
to show in mouse experiments that various
factors could affect the phenotype of the

developed T,17 cells. When re-examining
our data, we clearly saw how the phenotype
of the developed T,17 cells would change
from low percentages of IFNy* cells to
predominantly IFNy* cells. When we found
that type | IFN had a profound effect on the
release of active TGF(3, we could make the
connection, and dive into the underlying
molecular mechanisms. S.1.G.
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“T,17 cells perform important physiological
functions, but can also be induced to
pathological phenotypes in autoimmune
and other inflammatory conditions. This
study provides an interesting insight into
how the balance between the two could

be disturbed by an uncalibrated type | IFN
response in the dendritic cells that sense
the pathogens.” loana Visan, Senior Editor,
Nature Immunology.
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