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Inflammatory cells are primarily considered as important for
resolving infections; indeed, whenever a tissue is infected, a rapid
and robust inflammatory response is triggered to clear the pathogens
and repair the damaged site. The inflammatory response has
evolved to prevent us dying of septicaemiawhenever we are injured,
but it has also been co-opted to take on a huge variety of other roles
during development, repair and regeneration. Macrophages, in
particular, as the first immune cells to colonize developing tissues,
are adept at delivering developmental cues. As embryogenesis
progresses, they regulate crucial aspects of development, such as
angiogenesis and the morphogenesis of various organs, as well as
the clearance of apoptotic cells as tissues are sculpted. In recent
decades, we have learned a great deal about the developmental
origins of various innate and adaptive immune cell lineages, and
some differences in these origins across the animal kingdom. There
have also been recent discoveries of the cell biology that enables
immune cells to home to sites of tissue damage. Moreover, we are
uncovering some of the positive and negative contributions of
immune cells to repairing and regenerating tissues and organs.
In this Special Issue, we showcase articles that add to this

repertoire of immune cell functions during development, repair and
regeneration, and provide insights into the developmental pathways
leading to the generation and dispersal of these cells. These
articles cover tissues as diverse as the placenta (Freyer et al., 2022),
mammary gland (Hitchcock et al., 2022) and skin (Reitermaier
et al., 2021), as well as repairing bone (Geurtzen et al., 2022) and
inner ear epithelium (Janesick et al., 2022), using model organisms
from crickets (Bando et al., 2021) through to humans (Toothaker
et al., 2022). They include studies on standard inflammatory
immune cell lineages, such as circulating B cells (Busse et al., 2021)
and macrophages (Bredemeyer et al., 2022), but also lesser studied
types – at least in these contexts – such as eosinophils (Theret et al.,
2022), tissue-resident lymphocytes (Worthington et al., 2022) and
natural killer cells (Melendez et al., 2022).
The issue also contains a set of review-based articles that highlight

just some of the most exciting progress in the field. This includes
articles that discuss the functions of immune cells in cardiac (Simões
and Riley, 2022), neural (Mehl et al., 2022; Becker and Becker,
2022), intestinal (Jowett et al., 2022) and bone (Yahara et al., 2022)
development and regeneration. Complementing these articles are
short pieces that provide an overview of tissue-resident macrophages
(Lee and Ginhoux, 2022), and an evolutionary perspective on non-
traditional roles for immune cells in development and regeneration
(Arinda et al., 2022).

We hope there is something in here for everyone, and that these
papers will remind you all of the close link between immune cells
and developmental biology. We also hope that you will consider
submitting your next article in this exciting field to Development.
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