Administration of a Live Biotherapeutic is associated with Microbiome Structural Changes and the Alleviation of IBS symptomology: Results from Blautix® Phase II RCT
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Live Biotherapeutic products (LBPs) represent a new class of drug derived from the human gut microbiome, that contain live organisms for the prevention, treatment or cure of disease. We have developed a multi-disciplinary functional screening platform, MicroRx®,
to target specific biological functions and select bacterial candidates from our library of human commensal isolates. LBPs identified by MicroRx are in clinical development for cancer, asthma, IBS and IBD, and additional pre-clinical programmes are in development in
oncology, CNS disease, autoimmunity and inflammation. We have also developed a complimentary microbiome analysis platform, MicroDx®, which utilises metagenomic sequencing and our machine learning technology to provide deep insights into the functional
microbiome in healthy and diseased states.

Introduction
Gut microbiome modulation using live biotherapeutic
products (LBPs) is an emerging therapeutic strategy in Irritable
Bowel Syndrome (IBS). Blautix®, a strain of Blautia
hydrogenotrophica, is being investigated as a live
biotherapeutic for IBS. Blautix® has been shown to be
effective in reducing abdominal pain and improving bowel
habits in both IBS-C and IBS-D in a Phase II RCT
(NCT03721107). Understanding co-occurrence and intermicrobial interaction is necessary to properly evaluate the role
of microbiota in functional bowel disorders such as IBS, and to
evaluate the microbiota modulating effects of Blautix® in IBS
patients. Using 16S rDNA amplicon sequencing we profiled the
microbiota of IBS subjects in the Phase II RCT, to investigate
how Blautix® treatment influences the microbiome structure
in patients with IBS and report on microbiome co-occurrence
network analysis.

Results
Microbial Co-Occurrence Networks

Fig. 1A: Bacterial co-occurrence networks of IBS-C Blautix® and Placebo
treatment groups, at different timepoints.

Methods
We analysed 16S rRNA amplicon sequencing of 949 faecal
samples from 260 subjects from 4 treatment groups (IBS-C
Blautix®, IBS-C Placebo, IBS-D Blautix®, IBS-D Placebo) at
Baseline (week 0), Mid-treatment (week 4), End of treatment
(week 8), and Wash-out (week 12). Table 1, number of
samples at each group and timepoint. Microbiome
compositional data based on 16S amplicon sequences was
analyzed at zOTU (zero-radius Operational Taxonomic Units)
level, generated using UNOISE algorithm [1] and USEARCH
pipeline. Microbial co-occurrence network analysis was
performed using FastSpar [2], a faster implementation of the
SPARCC [3] algorithm. Network metrics calculations and
visualization generated using igraph in R. Redundancy Analysis
performed using the vegan package in R.
Table 1: Number of samples
per group and timepoint,
totalling 949 samples.

Fig. 2: Sub-Networks of B. hydrognotrophica and its neighbours in different
treatment groups and timepoints. Blank panel means B. Hydrogenotrophica
was not present in the respective networks. IBS-D Placebo returned no results.

Network Metrics
Fig. 3: Group Ordination plot of
Redundancy Analysis of strainlevel taxonomic average shortest
path (Network structure) with
axes
(RDA1
and
RDA2)
representing IBS subtype and
Treatment
with
Blautix®
respectively.
The Model consisted of the
analysis of taxonomic average
shortest
paths
(Network
structure) with IBS subtype and
Treatment with Blautix® being
the constrained axes.
At mid-treatment, changes in
microbiota
structure
were
greater in IBS-C Blautix®-treated
then in IBS-D Blautix®-treated
groups but these changes were
equivalent in both sub-types by
the End of Treatment.

Fig. 1B: Bacterial co-occurrence networks of IBS-D Blautix® and Placebo
treatment groups, at different timepoints.

The networks of Blautix®- and Placebo-treated groups
appear similar in topology at baseline (Fig. 1A,B).
After treatment with Blautix® we observe an increase in
both the number of nodes (taxa) and edges (connections
between taxa) in the networks of Blautix®-treated groups, in
both IBS-C and IBS-D cohorts. These changes led to greater
interconnectivity between taxa when compared to Placebotreated groups.
In both IBS-C and IBS-D treated patients, Blautix®
(B. hydrogenotrophica) was associated with a subnetwork of
multiple taxa showing high connectivity ultimately
impacting the overall microbiome structure (Fig. 2).

Conclusions
• Microbiota structural changes occur in IBS patients after treatment with Blautix®, a single strain live biotherapeutic.
• The co-occurrence network structure of the microbiome evolves during treatment, in both IBS-C and IBS-D.
• Similar alterations were not seen in the Placebo-treated groups (IBS-C and IBS-D).
• Changes in microbiota structure will impact the functional properties of the microbiome and, thereby, ameliorate
gut microbiota-mediated exacerbation of functional bowel disorders, such as IBS.
• Blautix® is a promising potential new therapeutic for IBS which may address an underlying microbiome etiology.

To further visualize microbiota network changes following Blautix®
treatment, Redundancy Analysis was implemented to visualize the
relationship between analyzed groups (Fig. 3).
Timepoints of IBS-C and IBS-D Blautix® treatment groups were
projected along the second axis (RDA2) whereas separation of IBS-C
and IBS-D sub-types were associated with the primary axis
(RDA1). Treatment with Blautix® LBP causes significant changes in
microbiome structure by end of treatment in both IBS-C and IBS-D
subtypes (RDA2: P-value = 0.007).
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