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Hypothesis
Microbes associated with healthy biopsies
compared to active UC produce bioactive
compounds that promote gut epithelial
barrier function
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In vitro & in vivo testing
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Statistical analyses

SG-P413 mucosal protection in vitro is independent of immune modulation
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Untreated, vehicle, Gly2-GLP2 (positive control), and SG-P413 were
administered by i.p. daily injection to a DSS-induced colitis mice (n =
10 mice / group). (A) Average of total body weights, (B) FITC-dextran
measurement (epithelial permeability), and (C) gross pathology
clinical score. Data are shown as means ± SEM; P values obtained
by one-way ANOVA followed by a Fisher’s LDS test.

Untreated, vehicle, Gly2-GLP2 (positive control), and SG-P413 were
administered by i.p. daily injection to a DSS-induced colitis mice (n =
10 mice / group). (A) Average of total body weights, (B) colon length,
and (C) colon weight. Data are shown as means ± SEM; P values
obtained by one-way ANOVA followed by a Fisher’s LDS test. .
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Second Genome has developed a unique microbiome discovery
platform that associates human clinical phenotypes with key
bacterial strains and secreted products. Here, we performed the
most extensive meta-analysis of ulcerative colitis (UC) colonic
biopsy microbiome studies to date, consisting of both in-house and
publicly generated datasets. 16S rRNA gene profiling was integrated
with metatranscriptomics to identify strains and their putative
secreted proteins that were associated with a healthy host
phenotype. Selected proteins were heterologously expressed,
purified, and tested in in vitro and in vivo assays. In vitro assay
results revealed a panel of bacterial proteins that significantly
improved inflammatory and intestinal integrity readouts. We chose to
further characterize and develop one protein, SG-P413, from a
strain in the Clostridium XIVa group. SG-P413 improved in vitro and
in vivo barrier function readouts and also improved clinical readouts
in a mouse model of IBD. SG-P413 modulates pathways in the
colonic epithelium, presenting a novel approach to treating UC as
compared to current immune-modulating standards of care. Our
results demonstrate the ability of our platform to identify secreted
microbial proteins with promising therapeutic potential.

SG-P413 improves barrier function and clinically relevant endpoints
in DSS-induced colitis mouse models
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Mechanism-of-action of SG-P413 with RNA-seq
• Distal colon samples from the DSSinduced colitis therapeutic mouse model
were sampled after 4 days protein
treatment for RNA-seq
• Mouse mRNA transcripts were
sequenced on an Illumina NextSeq,
quality filtered, and mapped against the
mouse reference genome
• Gene Set Enrichment Analysis (GSEA)
was performed to identify differential
pathways of interest
• GSEA aggregates the per gene statistics
across genes within a gene set, looking
for combined effects of small gene shifts
to link to overall pathway shifts
• RNA-seq identifies healing response and
potentially important pathways.
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Mucosal healing readouts from a microbial dysbiosis in vitro model. Heat killed Escherichia coli (HK E. coli) was utilized as an inflammatory insult,
resulting in production of inflammatory mediators by monocytes and disruption of epithelial cell tight junctions. For a positive control, myosin light chain
kinase inhibitor peptide 18 (MLCK), a broad spectrum kinase inhibitor previously reported to prevent cytokine induced epithelial barrier disruption, was
used. (A) Experimental schematic. Improvements in epithelial cell readouts measured by (B) percent change measured by TEER (C) Muc2
expression and (D) Inflammatory cytokine production. Data are graphed as mean ± SEM percent change from control. Statistical analysis was
performed by a one-way ANOVA compared to HK E. coli and a Fisher’s LSD post-test. † p < 0.0001, § p < 0.001

Conclusions
• Second Genome has developed a platform to identify bacterial-secreted products
associated with human clinical phenotypes.
• SG-P413 improves barrier function in vitro and reduces barrier disruption, weight
loss and disease pathology in DSS-induced colitis mouse models
• In vitro assay, in vivo assay, and RNA-seq results suggests a barrier function
promoting mechanism for SG-P413 that is not mediated through direct immunemodulation

