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Introduction

(Deehan et al., Nat Rev Gastroenterol Hepatol, 2024)

The gut microbiota maintains host health by producing various metabolites. During obesity, the diversity of the gut 

microbiota decreases and beneficial bacteria are reduced, leading to insufficient production of related metabolites, which results in 

impaired intestinal barrier function and exacerbated inflammation, further promoting the progression of obesity. Dietary strategies 

such as dietary fiber can restore a healthy microbiota and the production of beneficial metabolites, thereby ameliorating obesity.



Highlights

⚫ Metagenomic and clinical data verified E. faecium as an anti-obesity gut bacterium.

⚫ E. faecium alleviated obesity via leucine conversion to leucic acid (LEA).

⚫ LEA modulated mitochondrial oxidative phosphorylation against obesity.

⚫ Glucomannan inhibited obesity by enriching E. faecium for microbiota intervention.



Result

◆E. faecium was the candidate strain of dietary fiber for obesity prevention

Figure 1. Screening of candidate strains for obesity prevention with dietary fiber.



Result

◆E. faecium alleviated the pathological phenotypes of high fat diet (HFD)-induced obesity

Figure 2. Human-derived and mouse-derived E. faecium improved HFD-induced obesity in mice.



Result

◆E. faecium alleviated the pathological phenotypes of high fat diet (HFD)-induced obesity

Figure 3. E. faecium regulated hepatic proteomics in HFD-induced obese mice. 



Result

◆LEA was identified as a functional candidate produced by E. faecium

Figure 4. Identification of leucic acid (LEA) as a key bioactive metabolite produced by Enterococcus faecium.



Result

◆LEA improved metabolic phenotypes and regulated mitochondrial oxidative 

phosphorylation pathway in obese mice

Figure 5. LEA alleviated obesity and activated oxidative phosphorylation in liver tissues. 



Result

◆LEA alleviated PA-induced lipid metabolism disorder in AML12 cells by improving 

mitochondrial oxidative phosphorylation

Figure 6. LEA ameliorated palmitic acid (PA)-induced lipid metabolism disorder and mitochondrial dysfunction in 

AML12 hepatocytes. 



Result

◆High-content screening for selecting dietary fiber for enriching E. faecium

Figure 7. High-content screening system identified the optimal dietary fiber for enriching mouse-derived E. faecium. 



Summary

❑  In this study, we identified a gut bacterial strain with anti-obesity potential, E. faecium, through 

fecal metagenomic data mining combined with clinical cohort validation, and animal experiments 

demonstrated that colonization with E. faecium alleviated HFD-induced obesity.

❑ Mechanistically, E. faecium utilizes putative BCAAs metabolic enzymes to convert leucine into 

LEA, and exogenous LEA supplementation also regulated mitochondrial oxidative 

phosphorylation and improved energy metabolism.

❑  Furthermore, using high-content screening in conjunction with an in vitro fermentation model, 

this study found that the dietary fiber GM effectively enriched E. faecium, thereby exerting anti-

obesity effects.
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