
EDITORIAL
Mechanistic Understanding of the Symbiotic Relationship
Between the Gut Microbiota and the Host

An Avenue Toward Therapeutic Applications
new perspective of human body unravels an
Aecosystem that is established by a symbiotic rela-
tionship between the gut microbiota and the host. This
interaction contributes to maintaining homeostasis in the
host and provides a nutrient-rich environment for the
microbiota.1,2 The aberrant microbial composition and
metabolic activity of the gut microbiome has been impli-
cated as risk factors or a consequences of several diseases in
humans, such as inflammatory bowel disease (IBD)3,4 and
colorectal cancer.5 Therefore, precision modification of the
gut microbiota is a potential approach for maintaining hu-
man health and for disease prevention and treatment.

There has been a growing interest in identification of the
impact of vitamin D deficiency on carcinogenesis in cancer
research. Vitamin D exerts its biologic functions through
binding to the nuclear receptor, vitamin D receptor (VDR).
Results from a large cohort suggest that higher level of VDR
expression is associated with longer survival after surgical
resection in patients with colorectal cancer.6 This clinical
evidence is supported by studies from Zhang et al7 to
elucidate a previously unrecognized mechanism through
which the intestinal epithelial VDR regulates the homeo-
stasis of the gut microbiome for preventing development of
inflammation-associated colorectal cancer. Through a series
of elegant in vivo and in vitro studies using human samples
and mouse models of colorectal cancer, they report that the
absence of VDR in intestinal epithelial cells results in
shifting the gut bacterial profile toward that with high risk
for colorectal cancer.7 They further demonstrate that dys-
biosis in mice with VDR deletion in intestinal epithelial cells
promotes tumorigenesis through stimulating anti-
inflammatory JAK/STAT3 signaling in intestinal epithelial
cells.7 It has been reported that alterations in the compo-
sition, distribution, or metabolism of the gut microbiota may
produce an environment in the colon that promotes
inflammation, dysplasia, and cancer.8 Studies from Sun’s
group provide an encouraging base from which to further
seek host factors that contribute to regulate the symbiotic
relationship between gut microbial community and the host
for maintaining intestinal homeostasis and protecting
against diseases.

Although findings from previous studies have revealed
that host genetics and environmental factors, such as diet,
nutrient availability, immunologic responses, and disease
states, shape the composition of the gut microbiota,9,10

knowledge about how the host reinforces the microbial
communities is not understood. Intestinal epithelial cells
localizing on the mucosal surface exert front line responses
Cellula
to the gut microbiota and contribute to maintaining the
intestinal homeostasis, thus these cells might have influence
on the microbiota community in the gut. This speculation is
supported by reported evidence that colonic epithelial cell-
secreted extracellular vesicles participate in communicating
with a probiotic bacterium, Lactobacillus rhamnosus GG, and
promoting production of a functional factor by L rhamnosus
GG for protecting intestinal epithelial cells against colitis.11

Discovery from Sun’s work identifies the involvement of
VDR in intestinal epithelial cells in maintaining homeostasis
of the gut microbiome.7 Studies from the same group have
revealed that VDR deletion in intestinal epithelial cells leads
to abnormal Paneth cells and reduced antimicrobial pep-
tides.12 Thus, VDR-dependent antimicrobial peptide pro-
duction in the intestinal tract may contribute to regulating
the composition of the gut microbiota, and deficiency of VDR
may induce the observed dysbiosis, leading to altered bac-
teria accumulated in tumors. This knowledge paves an
avenue to investigating the feedback symbiosis between the
host and the microbiome in the gut.

It should be noted that clinical progress of investigating
JAK/STAT signaling in the pathogenesis of IBD, including
Crohn’s disease and ulcerative colitis, is promising, and JAK/
STAT inhibitors are currently applied for treatment of pa-
tients with IBD.13 Patients with IBD are at increased risk of
colorectal cancer. Based on findings from Sun’s group, JAK/
STAT inhibitors could be potentially combined with VDR
activators for treating chronic inflammation and preventing
development of colitis-associated colorectal cancer. Verifi-
cation of this preclinical observation in clinical trials will be
indispensable in the future. Therefore, mechanistic under-
standing of the symbiotic relationship between the gut
microbiota and the host could lay a foundation for investi-
gating pathogenesis of diseases related to dysbiosis and for
manipulating the gut microbiota as an approach for disease
prevention and treatment.
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