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Recently, Bourgonje et al. [1] investigated the antibody epitope
repertoire in patients with inflammatory bowel diseases (IBD) [1].
Using the high-throughput phage-display immunoprecipitation
sequencing (PhIP-Seq) method, they made several significant
findings, including elevated antibody reactivities against bacte-
rial flagellins in patients with Crohn’s disease (CD) and the effec-
tiveness of the antibody epitope pattern in differentiating
between CD/ulcerative colitis and healthy controls [1].

It is surprising that many peptide epitopes from Roseburia fla-
gellin were highly over-represented in patients with CD, which
contrasts with the result of our recent meta-analysis indicating a
decreased level of this bacterium in CD [2]. Furthermore, the de-
creased abundance of Roseburia in pre-CD healthy individuals
has been reported to be associated with the onset of CD [3]. In
line with this disparity, Bourgonje et al. [1] found no significant
association between the bacterial epitope repertoire and the gut
microbial composition in patients with CD. The authors provided
several explanations for the lack of association, including the in-
sufficient coverage of the phage library used in their study [1].
Given that each individual harbors thousands of bacterial spe-
cies, the authors estimated that their phage library covers �10%
of the bacterial epitopes within the microbiota [1]. In fact, based
on rRNA sequencing data, it is estimated that the collective hu-
man gut microbiota consists of �1,800 genera and 15,000–36,000
species of bacteria [4]. Hence, the phage library might only cover
a mere 1% of the bacterial epitopes of an average microbiota.
This suggests that the PhIP-Seq study is far from comprehensive
in capturing the entire microbial epitope repertoire in IBD.
Therefore, future studies with a larger coverage of the epitope
repertoire are needed for better understanding of the inflamma-
tory targets in IBD.

However, with a phage library encoding 244,000 peptides cov-
ering 28,668 bacterial proteins, the PhIP-Seq study provides com-
pelling evidence for the lack of association between the microbial
composition and the immune response targeting the microbiota
in individuals with IBD [1]. Notably, several other studies con-
ducted by different research groups have also reached similar
conclusions. In terms of humoral immunity, it has been observed
that antibodies against Escherichia [5], but not the abundances of
Escherichia [3], are associated with CD onset. With regard to cellu-
lar immunity, Bacteroidetes TonB-dependent receptors consti-
tute a hotspot for both pro-inflammatory Th17 epitopes found in
inflamed intestines and anti-inflammatory Treg epitopes present
in healthy intestines [6]. Thus, the enhanced activation of both
humoral and cellular immunity in IBD could be independent of
changes in gut microbial composition.

In short, although the PhIP-Seq study by Bourgonje et al. can-
not be considered a comprehensive study of the antibody epitope
repertoire in patients with IBD due to the limited coverage of the
phage library, it has provided compelling evidence supporting
the lack of association between the microbial composition and
the immune response targeting the microbiota in individuals
with IBD. Despite the fact that the microbiota is the target of the
immune responses in IBD and is required in the onset of the con-
dition [7–10], the observations made by Bourgonje et al. [1] argue
against a causal role of the gut microbiota in the development
of IBD.
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