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Editorial on the Research Topic

Environmental factors influencing the immune functions during
multiple sclerosis

Multiple sclerosis (MS) is a neuro-inflammatory and degenerative disease with
substantial heterogeneity in presentation, clinical course, and immunopathology. In
addition to genetic background, several environmental risk factors are critical mediators of
the onset and course of MS (1). Disease heterogeneity dictates the therapeutic efficacy of
treatment with disease- modifying therapies. Since environmental factors are known to affect
the disease trajectory, it is urgent to identify their specific impact on disease heterogeneity as
well as their mechanisms of action. Therefore, this Research Topic was focused on the effects
of environmental factors on MS and the identification of their mechanisms of action.

Among others, sex, vitamin D status, and body mass index (BMI) determine the
environment in which genetic determinants act, which has been addressed in several
contributions to this Research Topic. Genome-wide association studies in MS identified a
large number of risk-associated single nucleotide polymorphisms (SNP) (2). Additionally,
combinations of SNP genotypes can be associated with specific biological traits, and hereby
be exploited to investigate associations of these biological traits with specific disease
endpoints in case-control designs (3). Vandebergh et al. showed in their Mendelian
randomization study, that SNPs associated with higher BMI and increased IL-6 signaling
are enriched in MS. The effect of BMI on MS was partly mediated by IL-6 signaling,
elaborating further on the well know interaction between these biological factors (4).

Leffler et al. reviewed the importance of the interaction between sex and MS disease
mechanisms. They make a case for taking into account sex when investigating the effect of
other environmental risk factors on MS, including female-specific characteristics of anti-viral

01 frontiersin.org


https://www.frontiersin.org/articles/10.3389/fimmu.2023.1141014/full
https://www.frontiersin.org/articles/10.3389/fimmu.2023.1141014/full
https://www.frontiersin.org/articles/10.3389/fimmu.2023.1141014/full
https://www.frontiersin.org/research-topics/24815
https://www.frontiersin.org/research-topics/24815
https://doi.org/10.3389/fimmu.2022.834644
https://doi.org/10.3389/fneur.2022.835162
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fimmu.2023.1141014&domain=pdf&date_stamp=2023-01-20
mailto:j.j.f.m.smolders@erasmusmc.nl
mailto:asteelma@illinois.edu
mailto:makotoi@illinois.edu
https://doi.org/10.3389/fimmu.2023.1141014
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/immunology#editorial-board
https://www.frontiersin.org/journals/immunology#editorial-board
https://doi.org/10.3389/fimmu.2023.1141014
https://www.frontiersin.org/journals/immunology

Smolders et al.

responses. In particular, the effect of sex hormones on immune
function and pathology of MS is highlighted. Along this line,
Koetzier et al. report on the synergism between corticosteroids,
vitamin D, and sex steroids in the control of potentially pathogenic
CD4" T cell activation in MS. This group earlier showed Th17.1 cells
(IL171°WIFNyhighGMCSFhigh) to be a major contributor to the CNS-
homing T cell pool in MS, which show resistance towards suppression
by corticosteroids (5). In their current contribution, the authors show
that this resistance can be partly overcome in vitro by adding 1,25-
dihydroxy vitamin D and sex steroids.

Infection with Epstein Barr Virus (EBV) is one of the most
consolidated risk factors for developing MS (6), and may even be a
prerequisite (7). Marquez et al. report mechanistic studies on the
influence of type I interferons on the role of the murine homolog of
EBV (murine gammaherpesvirus 68, YHV-68) in the experimental
autoimmune encephalomyelitis (EAE) model of neuroinflammation.
They extend on their earlier work in which they showed that latent
YHV-68 infection results in amplified CNS-infiltration of CD4" and
CD8" T cells in EAE (8). The authors now report that in knockout mice
for interferon alpha receptor (IFNAR™), EAE is more severe with a
preserved profound infiltration of CD8" T cells in the case of latent YHV -
68 infection likewise the wild-type mice. Contrastingly, the adoptive
transfer of YHV-68 infected IFNAR” ‘mice to wild-type recipients did not
result in an amplification of CD8" T cell infiltration. These results suggest
that type I interferons could be important for the in situ interaction of B
and CD8" T cells in neuroinflammation, as has been postulated in MS
(9). Herewith, the current study of Marquez et al. helps to understand
how the interaction between EBV and type I interferons could contribute
to the formation of CD4" and CD8" T cell populations that characterize
the pathology of MS (10). In addition, Gottlieb et al. report that T cell
responsiveness to brain antigens is another factor relevant in this
perspective. They studied the proliferative response of peripheral blood
mononuclear cells to denatured, organic-extracted brain homogenate
with Carboxyfluorescein succinimidyl ester (CFSE)-labelling, and
compared the transcriptome and T cell receptor (TCR) clonality of
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FACS-sorted proliferated vs. non-proliferated T cells. Brain antigen-
responsive cells were enriched for mRNA encoding chemokine receptors
and cytokines relevant for neuroinflammation, yet TCR sequences did
not overlap with EBV, influenza virus, or varicella zoster virus-responsive
cells. These findings support the case that EBV-infection may affect a
detrimental cellular response to brain antigens (11), which should be the
subject of further study.

Altogether, the work submitted to the Research Topic expanded
our knowledge of the mechanisms by which environmental risk
factors act on immunological determinants of MS outcomes.
Herewith, this Research Topic helped to further shape the research
agenda to better understand the contribution of environmental risk
factors to the heterogeneity of MS.
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