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Objective

To analyse bacterial membrane vesicle composition and to characterize their 

immunogenicity using in vitro models
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Table 1. Baseline study population characteristics. Fecal samples originated from previous

work investigating effect of dietary fibres on colonic fermentation [4]. Only morning samples

taken at baseline were used in this presented work. Unpaired t-test used for significance

testing.
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bMVs were purified from faeces through (ultra)centrifugation and size exclusion 

chromatography. DNA was obtained from bacteria and bMVs and subjected to 16S 

rRNA variable region amplification and Illumina sequencing. Faeces-derived bMVs

were incubated with human THP-1 macrophages and adipocytes. Cytokine 

expression and secretion (IL6, TNFα, IL1β) was related to vesicle composition. 

BMI <25 (n=12) BMI ≥25 (n=12)

Mean (SD) Mean (SD)

BMI (kg/m^2) 23.9 (1) 30.09 (2.5) <0.001

Age (yrs) 53.7 (12) 59.3 (6.5) 0.21

weight (kg) 76.8 (6.4) 97.3 (9.6) <0.001

length (cm) 179 (5.9) 180 (6.3) 0.85

WH_ratio 0.92 (0.04) 1.01 (0.05) <0.001

Fasting gluc (mM) 5.0 (0.3) 6.1 (0.7) <0.01

2h gluc OGTT (mM) 4.1 (1.2) 8.3 (2.6) <0.001

p

Introduction

The microbiota play a pivotal role in human health, as in metabolic diseases the

composition of the gut microbiota is often altered. Gut-bacteria produce bacterial

membrane vesicles (bMVs) containing bacterial cargo, and in animal models, gut-

bMVs exit the intestine to reach host organs. Here they can affect energy metabolism

leading to diabetic phenotypes. We relate the gut-bMV repertoire to the bacterial

composition in 12 participants with prediabetes (BMI > 25 kg/m2) and 12 healthy

controls. Lastly, we characterize immunogenicity of these bMVs in vitro to relate taxa
to properties.

Discussion/conclusions

• Gut-derived bMVs add complexity to microbiome-host interactions as their composition is different from the composition of the bacteria that produced them.

• Compositions are not different between studied groups, but bMV immunogenicity is dictated by origin.

• Research into translocation of gut-bMVs to human organs is warranted in order to investigate effects on host metabolism.

Per gram of faeces, ~1011 bMVs were isolated. Bacterial and bMV composition are

dissimilar in terms of bacterial DNA content

Results

Sequencing results

Bacterial

communities
& the membrane vesicles

they produce

• No compositional differences observed between distinct metabolic phenotypic groups

• Gram positive taxa dominate bacterial compositions

• Gram negative taxa dominate vesicle compositions

In vitro immunogenicity of bMVs in vitro is largely explained by abundance of vesicle DNA

belonging to Oscillospiraceae and Lachnospiraceae (proinflammatory), whilst a higher

proportion of Akkermansiaceae vesicles correlates with lesser vesicle-induced inflammation
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