recruitment of Tregs to sites of immune inflam-
mation, the relationship between Bregs and the
gut microbiome requires further investigation.

Regulatory B cells

Breg cells can dampen
inflammation by regulat-
ing the differentiation of
T cells into Tregs. Bregs
can attenuate inflamma-
tion through the secre-
tion of IL-10 (Brl) and
TGF-o (Br3). IL-10 has
been shown to have an
immunosuppressive effect
through the dampening
of Th2 inflammatory pro-
cesses by binding to T cell
receptors and blocking co-stimulatory signalling.
Meanwhile, TGF-o binds T cell receptors to en-
courage the maturation of Tregs, which have the
capacity to inhibit the activation of effector T
cells. The disruption of TGF-o receptor signal-
ling has been shown to increase susceptibility to
allergic asthma development in mice, while IL-
10 has been implicated in humans. In addition,
it is thought that the inhibitory immunoglobu-
lin, IgG4, secreted by Bregs, protects against the
inflammatory action of IgE by interfering with
allergen-IgE interactions and binding to excess
allergen, as shown in Figure 1.1:1213

Using mouse models of arthritis, Rosser et al.
suggest that the gut microbiota may increase
IL-10 and IL-6 production to encourage the
differentiation of IL-10-producing Bregs in the
spleen and mesenteric lymph nodes. While
only produced in conventionally housed mice,
IL-10 and IL-6 directly promote Breg cell dif-
ferentiation and IL-10 production. It has been
observed that mice that do not have the IL-6
receptor (IL-6R) or IL-1 receptor 1 (IL-1R1)
on B cells show lower levels of IL-10-producing

B cells. Moreover, mice lacking these receptors
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develop more severe forms of arthritis compared
to controls. Interestingly, Rosser et al. showed
that the disruption of the gut microbiome
through antibiotic treatment or changes in the
sterility of housing condi-
tions reduces the number
and activity of Breg cells.™
While these findings have
been replicated in models
of autoimmunity, further
research still needs to be

METHODS BY WHICH
ONE CAN ACHIEVE MORE
TOLEROGENIC CONDITIONS
IN EARLY LIFE TO PREVENT
ALLERGIC DISEASE WILL
BE VITAL IN ALLEVIATING
ECONOMIC BURDENS
ON HEALTH SYSTEMS
WORLDWIDE.

s Given the increase in the

conducted in the context
of allergic diseases.”

DISCUSSION

prevalence of asthma over
the past several decades, it is predicted that by
2025 the number of individuals affected world-
wide will increase to 400 million people.'® While
it is thought that allergic asthma is the conse-
quence of inappropriate immune activation in
response to innocuous allergens, further investi-
gation may reveal these immune responses to be
appropriated by pathogenic microbiome com-
positions. Consequently, methods by which one
can achieve more tolerogenic conditions in early
life to prevent allergic disease will be vital in al-
leviating economic burdens on health systems
worldwide. Finally, manipulating the early life
environment to optimize the regulatory path-
ways of B cells provides a promising and neces-
sary avenue for primary prevention strategies. m

John-Paul Oliveria is an Associate Faculty Member at McMaster University. His research interests at McMaster's
Cardiorespiratory Laboratory include the mechanism of allergic airway inflammation, as well as novel therapeutics for

asthma and B cell biology.

EDITED BY ANNA GOSHUA AND ARLINDA DENG

size. BMJ 299, 125

2 l cona-| l imén, P. K\m l CampbeH D. E, Bo

K, Da\m N.V ¢&F\a /DH P\ 5.

Nat \mmuno\ S 4)()(‘ 3

Liu, Z, Cao, A. T. &
of inflammatory bowel disease

w

afd colorec ta\

cancer. Semin. Cancer Biol. 23, 543-52 (2013) 6.
4. Strachan, D. P. Hay fever, hyg

S L Mema"\sms of H\er c Dis

Roedig E. Role of anaerobic bacteria in the

metabolic are of the colonic mucosa in man.

Gut 21,793-8 (1980)

7. Yatsunenko, T. et al. Human gut microbiome
ross age and geooraprw Nature 486,

iene, and household

Im, C-R. & Im, S-H. Immune disor-
correlation v \huur microbiome. Im-
w. 12, 129-38 (2012)

15. SatﬂerS et al. IL-10-pr

o

Penders, J. et al. Factors influencing the
composition of the intestinal mcrob\ota
in early infancy. Pediatrics 118,511~
(2006)

Kalliomaki, M. et al. Distinct patterns
of neonatal gut microflora in infe
whom atopy was and was not d
J. Allergy Clin. Immunol. 107,
(2001)
van Nimw

n axt ma and
J AH( g\/ Clin. Immunol. 128, 94
1-3(2011),

. Braza, F, Chesne, J, Castagnet, S, Mag

nan, a & Brouard, S. Regulatory fur
of B cells in allergic diseases. AH@r'q; 69,
1454-1463 (2014).

Khan S, Oliveria JP Regulatory B Cells
The New Cells on the Block to Modulate
Allergic Asthma. Journal of Health Sci-
ence Inquiry.7, 21-22 (2016)

er, E. C. et al. Regulatory B cells are

y B cells induced by IL-33 (|

efec ively att emate mucosal
tory responses in the gut. J. Autoimmun.
), 10

119

lean

q
@
sl
@
s

d4O01lVONAIW

LT0T YILNIM |




