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ABSTRACT

Fecal microbiota transplantation (FMT) in germ-free mice is a common approach in microbiome research and drug testing. However, FMT with complex, human microbiotas in mice does not
fully capture the microbial community of the donor, nor does it stimulate the murine immune system in the same way as a murine microbiota. It was hypothesized that diet affects the efficiency
of a human microbiota to establish in recipient germ-free mice and subsequent immune responses. Therefore, it was tested whether custom diets with altered fat content or fat/protein
sources (soybean oil vs. milk fat or soy protein vs. casein), compared to a standard rodent chow, would improve human microbiota establishment and immune system characteristics.
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CONCLUSION

Altering the diet of mice transplanted with complex human fecal microbiotas is a promising approach for optimizing FMT efficiency in mice and for modulating subsequent immune system function.
Coevolution between host and microbiota seems to play a role in the ability of the gut microbiota to respond to dietary changes. For mice with a mouse microbiota, qualitative properties of the diet
were more important in shaping the microbiota and host immune system than quantitative macronutrient properties. Animal source diet altered the microbiota composition more than grain-based diet
with increased fat. Further studies to optimize fat content and diet constituents are warranted in order to successfully model the human microbiota in mice and its effects on the immune system.
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