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Introduction

Gut microbial dysbiosis is now widely believed to be a hallmark of new onset and recurrent Crohn’s disease (CD), but the functional bases of this 
“dysbiosis” remain ill-defined. This is particularly so for the involvement of the mucosa-associated microbiota (MAM) in the trigger(s), and 
natural history, of CD. Deep functional understanding of the CD mucosa-associated microbiota (CD-MAM) remains constrained by the limited 
utility of current DNA/RNA sequencing technologies for mucosa samples. Novel ex vivo combination of microbe-culture with metagenomic 
sequencing (MC-MGS) provides an alternative approach to holistically examine the CD-MAM1, including how the secretome produced by these 
consortia affects the inflammatory response within in vitro epithelial cell cultures. 

Research Aim

To measure the immunomodulatory properties of the secretomes recovered from CD-MAM consortia, as well as select isolates produced from 
five CD patients, via changes in NF-ĸB-mediated signalling from Caco-2 cell cultures.

Methods

The CD-MAM recovered from 5 CD patients using biopsy tissues collected during post-operative colonoscopies1 were used to inoculate a habitat-
simulating medium containing glucose, starch and cellobiose2. After growth to an OD600 of 1.5, the cultures were centrifuged, and the 
supernatants harvested and filter-sterilized. Caco-2 cells were seeded at 2x104 cells per well into a 96-well plate format for 24 hours at 37°C, and 
these cells were challenged with 1.25 ng IL-1β and/or 10% (v/v) filter-sterilized culture supernatants for 48 hours. Caco-2 cell culture fluids were 
harvested and IL-8 levels as a reporter of NF-ĸB-mediated immune gene expression measured by ELISA. 16S-rRNA based profiles of starting 
cultures were produced using the Quantitative Insights into Microbial Ecology (QIIME) pipeline (version 1.9.1)3, statistical analyses using Calypso 
(version 8.72)4.

Results
MC-MGS retains patient-specific bacterial diversity
from biopsy tissue.
Figure 1: Principal coordinates analysis (PCoA) of the 16S rRNA gene amplicon profiles of 
MAM captured from tissue biopsies of 5 post-operative CD patients (denoted by different 
colors) using either total DNA extracted from biopsy (circles), the same DNA subjected to a 
microbial DNA (enrichment protocol (squares) or DNA extracted from microbial cultures 
produced using medium containing carbohydrates of dietary (diamonds) or host (triangles) 
origin. 

Secretomes generated from MC-MGS elicit differential effects
on Caco-2 cell cultures via NF-ĸB-mediated signalling
Figure 2: ELISA-based quantification of total human IL-8 released by Caco-2 cells following 48-hour co-stimulation 
with cell-free supernatants from overnight cultivation in M2GSC medium. Bars represent mean change in human IL-8 
release (%) relative to the uninoculated M2GSC medium + IL-1β controls (mean IL-8 concentration: 299.0 ± 33.87 
pg/ml). Faecalibacterium prausnitzii strain A2-165 were included as anti-inflammatory controls. n=4 for each tested 
supernatant, error bars represent S.D.

Figure 3: sparse Partial Least Square discriminant analysis (sPLS-DA) of the CD-MAM profiles produced from 5 CD 
subjects (left, n=6 Bx for each patient), and the discriminatory bacterial genera (right), when grouped according to 
the immunomodulatory effects of their secretomes. The suppressive consortia (CD12, CD14 and CD33) are 
represented in red and the stimulatory (CD10 and CD34) are in blue.

Differential genera identified based on 16S-based analyses of
immunosuppressive and immunostimulatory groups Conclusions

The CD-MAM recovered using a novel ex vivo combination of 
microbe-culture with metagenomic sequencing (MC-MGS retained 
their patient-specificity and provided a holistic representation of 
the microbial diversity on CD patient tissue. 

Secretomes produced from these consortia showed differential 
effects on Caco-2 cell NF-ĸB-mediated signalling. Bioinformatics 
analyses of the starting inocula identified specific bacterial taxa 
inherent to immunostimulatory or immunosuppressive 
secretomes. Secretomes prepared from select axenic isolates of 
these specific taxa were shown to be immunostiumulatory.

MC-MGS offers new opportunities to understand microbial 
dysbiosis beyond ecological principles applied to taxonomy-based 
datasets, and also bring genomes to life in the form of defined 
consortia and/or axenic isolates. 
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