Use of in vitro dynamic gastrointestinal models to predict the complex interaction between the gut microbiome and product interventions for microbial, food and pharmaceutical research.
Brunette Katsandegwaza1, Irma Gonza1, Céline Antoine1, Manon Gresse1, Elizabeth Goya Jorge2, Cindy Staerck3, Martine Schroyen4, Patrice Filee3, Véronique Delcenserie1. 
1 Laboratory of Food Quality Management, Department of Food Sciences, FARAH - Veterinary Public Health, University of Liège, 4000 Liège, Belgium.
2 College of Veterinary Medicine, NC State University, USA.
3 CER Groupe, Belgium.
4 Animal Sciences, TERRA Teaching and Research Centre, Gembloux Agro-Bio Tech, University of Liège, 5030 Gembloux, Belgium.

Presenting author: Brunette Katsandegwaza. bkatsandegwaza@uliege.be
The complex interaction between the gut microbiome and the host is significant to gut health research. The gut microbiome is not only demonstrated to play a big role in modulating gut health but is also indicated pivotal to systemic conditions that include dermatitis, vaginosis, mental health and respiratory conditions. A better understanding of how the gut microbiome directly, or indirectly, impacts different conditions is of major interest to parties from different aspects of research. Equally important is elucidating how internal and external factors shape the microbiome itself, knowledge that could ultimately enable the manipulation of the gut microbiome for therapeutic or preventive purposes.
Complex in vitro dynamic gut models enable a controlled peek into how the gut microbiome reacts to interventions that include exposure to different foods, probiotics, postbiotics and prebiotics, vegetal extracts and any other interventions of interest; hence providing a robust pre-clinical platform before going for human trials. Although a wide range of models are currently available, our research laboratory has great experience in using the SHIME® gut model. The Simulator of the Human Intestinal Microbial Ecosystem (SHIME®) enables the mimicking of physiologically relevant gastrointestinal conditions, that include temperature and pH regulation, enzyme and bile acid digestion as well as anerobic conditions necessary for colonic fermentation during digestion. It is set up of interconnected double jacket fermenters, allowing a potential simulation from oral to distal colon digestion transit. The system also enables consistent formulation administration, as well as sampling throughout the whole experiment, without the need to stop the fermentation assay. We can also modify the system by including a mucosal compartment (M-SHIME®) to simulate the colonic mucus layer, supporting the mucin adhering microbiota. The major output from the SHIME system includes discovering the biocomplex evolution of the gut microbiota in response to an intervention through metagenomics, quantification of microbial metabolites that are demonstrated to have direct impact on host health, as well as a downstream assessment of the impact of microbial metabolites on immunology through inflammation and cytotoxicity assays. 
We collaborate with many partners from academic institutions, independent research institutions, industry as well as government research institutions, to assist in answering diverse questions that focus on the gut microbiome across different species that include human (adult or infant), horses as well as pigs. We demonstrate the ability of the SHIME platform and its derived models, to characterize the impact of interventions on the host’s gut microbiota and health.   
  

