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EDITORIAL

CELLULAR AND MOLECULAR
GASTROENTEROLOGY AND HEPATOLOGY

Enteric Glial Cells at the Crossroads Between Intestinal ]

Updates

Inflammation and Amyloids Diseases

N eurodegenerative diseases (NDs) are a global
epidemic with profound health, social, and economic
implications and remain incurable. NDs are increasingly recog-
nized as proteinopathies resulting from abnormal aggregation
of proteins such as amyloids, which contribute to neuronal
damage and disease propagation." NDs are characterized by
chronic central and peripheral, particularly gastrointestinal,
inflammation,* which contributes to disease progression. The
gut microbiota is increasingly recognized as playing an impor-
tant role in NDs. Indeed, some bacteria can secrete “amyloid”
protein, such as curli fibrils, which form biofilms that protect
bacteria from stress and host immune responses.”® These
bacterial curli can interact with host amyloids, such as a-
synuclein, to promote inflammation and disease progression, as
described in models of Parkinson’s disease (PD).”® However,
the mechanisms underlying interactions between bacterial curli
and the enteric nervous system, a key regulator of gut function,
and immune cells remain largely unknown.

In the elegant study published in this issue of Cellular and
Molecular Gastroenterology and Hepatology, Verstraelen et al’
identify a curli-mediated pathogenic pro-inflammatory
cascade in the gut driven by enteric glial cells (EGCs), a ma-
jor component of the enteric nervous system.'” Following an
unbiased transcriptomic analysis of myenteric networks from
adult mice exposed to curli, the authors identified SAA3, a
high-density apolipoprotein involved in local and systemic
inflammation,'* as significantly upregulated in EGCs relative
to enteric neurons. This curli-induced upregulation of SAA3
was also associated with an increase in cytokine expression by
EGCs. The authors further demonstrated the ability of curli
fibrils to induce EGCs damage characterized by increased DNA
double-strand breaks, reminiscent of hippocampal neurons
alteration by amyloid-8 (Ag) in Alzheimer’s disease (AD).*”
The cytokine profile and changes in EGCs were also
observed after injection of curli fibrils into mice colon. Next,
the authors established the role of SAA3 as a mediator of curli-
induced EGCs dysfunction and inflammatory response by us-
ing in vitro genetic deletion methods of SAA3. The authors
corroborated their findings by showing an upregulation of
SAA3 in the colon of mice after intraperitoneal injection of curli
fibrils, inoculation with a curli-producing bacterial strain and
after DSS-induced colitis. Finally, the authors identified the
JNK pathway as a downstream mediator of the curli/SAA3
pathogenic cascade by pharmacological inhibition.

In summary, Verstraelen et al identify EGCs as a
centerpiece of curli-induced intestinal inflammation. This
work further supports the role of EGCs as a key player in the
innate or adaptive immune response in the gut.13 However,
this study does not address the direct contribution of in-
testinal epithelial and immune cells, which are known to be

targeted by curli,’* to the observed inflammatory response.
Furthermore, because EGCs are master regulators of gut
functions,'® it would be of great interest to determine in
future studies whether curli-induced damage to EGCs con-
tributes to enteric neuronal and gut dysfunctions (motility,
epithelial barrier, immune response) reported in amyloid
diseases such as AD'® or PD.'® Furthermore, since gut
dysfunctions occur early in the course of NDs,'”"'® phar-
macological prevention of curli-induced EGC alterations
(using JNK inhibitors) could not only prevent gut dysfunc-
tions but also slow disease progression by modulating both
peripheral and central inflammation. Indeed, ]NK pathway is
activated in astrocytes of the central nervous system upon
exposure to AB or a-synuclein, subsequently inducing
astrogliosis and cell death.'”**

The work by Verstraelen et al is akin to previous study
showing that gut microbiota promotes intestinal and sys-
temic inflammation with consequently an aggregation of Ag
and neuroinflammation.”> Whether EGC-mediated inflam-
mation enhances an aggregation of host amyloids such as
a-synuclein or A@ remains to be established. Moreover, a
putative involvement of SAA3 pathways in gut inflammation
observed in patients with PD** or AD® remains to be
demonstrated. An intriguing finding of the study was that
colitis activated SAA3 pathways, raising the possibility that
bacterial curli could also contribute to inflammatory bowel
disease or infectious diseases. Interestingly, inflammatory
bowel diseases were shown to be a risk factor for both PD
and AD.**?* As highlighted in this study, bacterial-derived
amyloids are major driver of intestinal inflammation and
could represent genuine preventive or curative targets in
amyloids diseases. Among therapeutic interventions, nutri-
tional approaches could have a central place. A recent study
has indeed shown that fiber restricted diet enhanced in-
testinal barrier damages induced by curli-producing bacte-
ria leading to increased gut and motor dysfunctions in an
animal model of PD.? Hence, nutritional approaches rein-
forcing intestinal barrier functions, in particular those
leading to a modulation of EGC functions, might be of
therapeutic interest in amyloids diseases. Therefore, further
studies are warranted to better understand EGC functions
along the gut-brain axis in health and diseases.
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