W) Check for updates

Article type  : Editorial

SPECIAL FEATURE EDITORIAL

| mmune'homeostasis in health and disease

Nicholas D Huntingtoh? and Daniel HD Gray?

1 The'Walter and Eliza Hall Institute, ParkviltleiG Royal Parade, Parkville VIC 3052,
Australia
2. Department of Medical Biology, The University of Melbourne, Parkville, VIC 3010

Australia

Email: huntington@wehi.edu.aar dgray@wehi.edu.au

The immune_system is one of the most dynamic in our bodies. The mechanisms thaihmaint
immune _hemeostasis must contend with the constant churn of cell proliferation and death across
a myriads ef«lineages atany different locatiors. These mechanisms must alsope with
challenges such as responsea t@riety ofpathogens, drugs or cancandre-imposethe status

quo following clearance or adapt to chronic conditionsabjsting homeostatic s@bints to

limit tissue damage. Thi Special Featurgrovides indepth reviews of how homeostatic

mechanisms deal with these challenges in a range of contexts.

This is the author manuscript accepted for publication and has undergone full peer review but has
not been through the copyediting, typesetting, pagination and proofreading process, which may
lead to differences between this version and the Version of Record. Please cite this article as doi:
10.1111/imcb.12043

This article is protected by copyright. All rights reserved


https://doi.org/10.1111/imcb.12043�
https://doi.org/10.1111/imcb.12043�
https://doi.org/10.1111/imcb.12043�
mailto:huntington@wehi.edu.au�
mailto:dgray@wehi.edu.au�
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fimcb.12043&domain=pdf&date_stamp=2018-05-21

Garcillanet al.* review the molecular mechanisms of B cell homeostasis and the lessons learnt
from pathologies arising from losdg B cell homeostasis. Primary immunodeficiencies, systemic
autoimmunity and B cell leukaemias all provide key insights into how B cell homisdstéiee

tuned at the various stages of B cell differentiation. The challenge now isise ithal potential

of this detailed knowledge into targeted therapies that can restore B cell homeostasis and
humoral mmunity or, conversely, cripple the survival mechanisms hijacked in IB cel

malignancies.

Dendritic (cells /(DC) orchestrate many aspects of the adaptivaim@mesponse to tailor a
suitable defenee to an invading pathogen, whilst limiting collateral damage. ipdegdy and
logic of DG*diversity is explored by Dressal.?, focusing on the developmental and functional
themes that provide the most importdigtinction. Many stimulating questions are posed: what
is the nature _of plasmacytoid D€are they really a DC at all? How does the interplay between
cell intrinsic_and extrinsic homeostatic mechanisms control DC number andityiver

Although closely elated to T lymphocytes, Natural Killer (NK) cell development is unique in
the sensesthat NK cells do not undergo positive or negative selection yet do naigesast
healthy seltiSsue resulting in autoimmune diseases. In contrast, NK cells readlgtegainst
transformed or infected sditsue and are key effectors in tumour immunity. T cell homeostasis
is tightly regulated by cytokine levels and antigen receptor stimujatiowever,the lack of
antigen receptors on NK celtaisesseveral questions about how NK cell numbers and activity
are regulated<during health and diseaRautelaet al.®, divesdeep into how the pleitropic
cytokine IL-15 controls NK cell homeostasas a molecular level. This review specificaigases
apart he transcriptional consequences of IL-15 signalling in NK cells in an attempt tstamae
how changes.in H15 concentrations response to pathogens and cancer might prime different

NK cell responses.

The maintenance of immune homeostasis at barrier surfaces, such as the skin, presents a
particular challenge. A constant barrage of stressors from Joigemisms and other
environmental challenges must be assimilated by innate and adaptive immunearehgstrate
tolerance or response. Tikebal.* lay out the key cellular and molecular controls involved in
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maintaining homeostasis at this site, including the role of resident memorapopsi and how

these can be perturbed in various skin pathotoglelanoma is one of the first cancer types in
which the efficacy of aMCTLA-4 and antPD-1 therapies were first demonstrat&h Gama
Duarteet al.> explore the various mechanisift melanomause to subverimmune tolerance

and evade_glearance. This review integrates new themes such as how host genetic factors,
immuneintrinsic mechanismand extrinsic inputs from the microbiome influence the response
elicited "by“checkpoint blockade. Furthermore, as the armamentarium of chrecikyibitors
grows,a keyquestion in the field will be the extent to which immune homeostadie caset to

provoke antimelanoma responses, without inducing excessive adverse immune events.

Taken together, thiSpecial Feature provides a detailedrgiew of our current knowledge of
homeostatic mechanisms governing major immune subsets during health and. dissase
evident from_each review that we understand a considerable amount about the fuldamenta
pathways “controlling steaestate immune cell homeostasis yet each revadso raises an
emerging challenge to the fiedshd human healilihat is to effectively “drug’ these homeostatic

pathwaygorexploit desired immune functions in disease
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