Resolution of chronic IL-33 signaling improves adult macrophage polarization and tendon healing
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INTRODUCTION: Although excessive or chronic inflammation is a feature of scar-mediated tendon healing [1, 2], the cells that regulate chronic
inflammation have not been fully elucidated. Recently, we showed that enhanced tendon healing in neonatal mice is driven by acute but transient inflammation
that is resolved by regulatory T cells (Tregs) that polarize macrophages from inflammatory to anti-inflammatory profiles [3]. Ablation of neonatal Tregs
impaired functional healing with reversal of inflammation state to inflammatory macrophages, with adoptive transfer of neonatal Tregs into adult injury
improving functional adult tendon healing [3]. IL-33 (a member of the IL1 cytokine family) is associated with fibrotic adult tendon healing [4]. IL-33 signaling
in vivo is controlled by its bound receptor ST2 (encoded by ///rl] transcript). Although IL-33 is associated with both type I and II immune responses [5], the
role of IL-33 in the context of tendon healing is unclear. We previously showed IL-33 is associated with adult tendon inflammation suggesting it may induce
a type I response unfavorable for functionally effective healing [6]. In this study, we A
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Fig 3. IL-33 deletion improves adult tendon healing. A.
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dysregulated type II environment in neonates that was also associated with poor tendon healing. This suggests that either dysregulated type I or II immune
responses can both impair tendon healing [8], or that IL-33 may also target other cell populations associated with healing, independent of macrophages and
Tregs. In previous studies for example, we showed that IL-33 inhibits tenocyte migration in vitro [6]. Our single cell dataset also identified intriguing
populations of Tgd cells that may also play critical roles in tendon healing and will be the focus of future studies. Although Tgd cells have been extensively
studied in the context of arthritic diseases and are reported within the tendon-bone enthesis, the presence of such a large population after mid-substance tendon
injury is previously unreported. The single cell transcriptomic data will be further analyzed to determine the distinctive gene expression between Tgd 1 and
Tgd_2 populations and identify cytokines expressed by these cells (including IL-17, IL-4, and IFNg) to determine whether these populations may contribute
to a pro- or anti-inflammatory immune environment. Finally, improved healing in the adult environment in the absence of IL-33 demonstrate a potential avenue
for therapeutic intervention. Temporal deletion of IL-33 will determine whether the destructive effects are due to the initial (ie. excessive inflammation) or
later phases (ie. chronic inflammation) of tendon healing.

SIGNIFICANCE: Elucidating the role of IL33 during tendon healing is crucial to promote a tendon immune environment favorable for regeneration.
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