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Background: Patients with IBD show distinct antibody responses, particularly against microbiota. However, a comprehensive overview of
the antibody epitope repertoire in IBD is lacking. Here, we characterized serum antibody responses in patients with IBD and population
controls using a high-throughput phage-displayed immunoprecipitation sequencing (PhIP-seq) workflow and associated these to disease
phenotypes and the faecal microbiome.
Methods: PhIP-seq was leveraged to characterise antibody
responses against 344,000 rationally selected peptide antigens in
497 patients with IBD which were compared with 1,326 individuals from a population-based cohort (Fig. 1A-B). Antibody profiles
were linked to 23 IBD-specific clinical features such as disease location and surgical history and to faecal microbiota composition
(Fig. 1C).
Results: Patients with IBD demonstrated distinct antibody epitope repertoires compared with individuals from the general population, with
373 differentially abundant antibody-bound peptides (202 overrepresented, 171 underrepresented) belonging to bacterial flagellins (69),
virulence factors (102), other antigens of both commensal and pathogenic bacteria (90) as well as viruses (67) and food proteins (24) (Figure
2). In particular, antibody responses against bacterial flagellins, many
of which belong to Lachnospiraceae bacteria (e.g. Roseburia spp.), but
also Eubacterium spp. and pathogens (e.g. Legionella, Clostridium,
Burkholderia) dominated in patients with Crohn’s disease (CD), and
were associated with ileal disease involvement and more complicated
disease behaviour (e.g. fibrostenotic disease, surgical history) as well
as anti-Saccharomyces cerevisiae antibody positivity. Furthermore,
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Methods: Previously we developed the MicrobioLink pipeline
(Andrighetti et al, Cells, 2020), an in silico microbe-host protein-protein interaction prediction algorithm. Here, we implemented a computational workflow based on MicrobioLink to predict and compare the
cell-specific effects of a commensal bacteria in healthy and diseased
conditions using a publicly available single-cell RNAseq dataset (Smilie
et al, Cell, 2019) from colon biopsies describing 51 cell types - including fibroblasts, epithelial and immune cells - in healthy, non-inflamed
and inflamed ulcerative colitis (UC). With functional analysis, microbeaffected processes have been discovered, while reliable network biology
resources, such as OmniPath and Reactome, were used to identify the
direct mechanism of action of the bacterial molecules.
Results: Demonstrating the applicability of the new computational
workflow, we analysed the effect of a common gut commensal bacteria
- Bacteroides thetaiotaomicron (Bt) - on human immune cells focusing
on the Toll-like receptor (TLR) signalling. We found that extracellular
vesicles (EVs) secreted by Bt may be able to modulate the TLR pathway
intracellularly. The analysis highlighted that Bt targets differ among
cells and between the same cells in healthy versus UC conditions. The in
silico findings were validated in EV-monocyte co-cultures demonstrating the requirement for TLR4 and Toll-interleukin-1 receptor domaincontaining adaptor protein (TIRAP) in EV-elicited NF-kB activation.
Conclusion: The current pipeline offers potentially interesting connection points and detailed mechanistic insight containing mechanistic
information about microbe-host interactions. This information can be
tested and harnessed to understand better how microbial proteins may
be of therapeutic value in inflammatory diseases, such as IBD.
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specific patients most suitable for treatment in a precision medicine
approach.
Results: We have identified a novel, healthy microbiome-derived
protein that demonstrated robust activity in human epithelial injury
assays in vitro. The protein reduced intestinal injury related pathology
in mice when orally administered to target directly the GI tract. SG-500455, the product based on an L.lactis strain expressing the candidate
therapeutic protein, reduced pathology scores, inflammation and barrier function related LPS-binding protein levels to levels comparable
to those obtained glucagon-like peptide 2 (GLP-2), as well as improving dysregulated tissue repair and fibrosis-associated gene expression
and proteins levels. SG-5-0455 treatment did not result in systemic
exposure, driving its therapeutic activity in a GI-localized manner by
targeting pathways related to tissue injury and fibrinolysis.
Conclusion: SG-5-00455, through its novel mechanism of action and
oral delivery to directly target tissue repair pathways in the GI-tract,
offers the potential to address a large critical need in IBD.
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Background: In Inflammatory Bowel Disease (IBD), intestinal barrier
dysfunction and epithelial cell injury are believed to be associated with
activation of the immune system to drive disease-associated inflammation, which together constitute key features of active disease. Existing
drugs used to treat IBD induce endoscopic remission and improvements in mucosal healing in only a minor proportion of patients, driving a critical need for therapies which lead directly to mucosal healing.
Furthermore, predicting patients who may benefit from therapeutics
that address specific mechanisms of mucosal healing may augment response rates.
Methods: We screened proteins, identified from a meta-analysis of
healthy human microbiome, in cellular assays and animal models
related to mucosal injury, with the goal of identifying novel therapeutics that have the potential to directly induce mucosal healing.
The proteins identified were further optimized by protein engineering to increase their stability as well as gastro-intestinal (GI) targeting via oral administration. For this, therapeutic proteins were
expressed using a probiotic, Lactococcus lactis (L.lactis), engineered
to display the recombinant proteins on the cell surface, and evaluated for activity in DSS- and DNBS-induced models of colitis in
mice. Mechanism of action studies using computational and laboratory based methods to analyze gene expression and direct molecular interactions with human proteins, enabled the identification
of pathways modulated by the candidate molecules. These pathways
were further evaluated for their ability to identify biomarkers in
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Background: In the UNIFI study of ustekinumab (UST) in ulcerative
colitis (UC), patients who achieved histo-endoscopic mucosal healing
(HEMH; ie, both histologic and endoscopic improvement of mucosa)
after induction had higher clinical remission and corticosteroid-free
clinical remission rates through 1 year than those who achieved either
histologic or endoscopic improvement alone.1 Here, we report the
effect of achieving HEMH after induction on long-term symptomatic
outcomes through 3 years.
Methods: Patients who were in clinical response after 8 wks of IV induction with UST 130mg or ~6mg/kg (wk 8 responders) were randomized to maintenance treatment with SC UST 90mg q12w or q8w
on entry into maintenance. Those who were not in clinical response to
the initial UST dose at wk8 but achieved response at wk16 after receiving a single SC dose of UST 90mg at wk8 (wk16 responders) entered
maintenance receiving SC 90mg q8w. After 44 wks of maintenance
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many other antigens were newly identified, e.g. decreased responses
to E. coli virulence factors and genome polyproteins of enteroviruses,
and increased responses to food antigens (wheat, barley) and autoantigens (particularly collagen type I and VI). Antibody epitope repertoires
were able to accurately discriminate CD from population controls (area
under the curve [AUC]=0.88, test set evaluation), showing very high
discriminative performance (positive and negative predictive value of
72% and 93%, respectively, representing predicted classes in test set)
(Fig. 3A-C), which was less accurate for ulcerative colitis (UC) (Fig.
3D-F).
Conclusion: This study demonstrates the size, diversity and complexity
of systemic antibody epitope repertoires in patients with IBD compared
to controls, showing that distinct clinical phenotypes of IBD are characterized by unique antibody signatures. PhIP-seq is a powerful tool
for identifying systemic immune-based biomarkers and exposing novel
immunological targets in immune-mediated inflammatory diseases like
IBD.

