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            Abstract
Assessment and characterization of gut microbiota has become a major research area in human disease, including type 2 diabetes, the most prevalent endocrine disease worldwide. To carry out analysis on gut microbial content in patients with type 2 diabetes, we developed a protocol for a metagenome-wide association study (MGWAS) and undertook a two-stage MGWAS based on deep shotgun sequencing of the gut microbial DNA from 345 Chinese individuals. We identified and validated approximately 60,000 type-2-diabetes-associated markers and established the concept of a metagenomic linkage group, enabling taxonomic species-level analyses. MGWAS analysis showed that patients with type 2 diabetes were characterized by a moderate degree of gut microbial dysbiosis, a decrease in the abundance of some universal butyrate-producing bacteria and an increase in various opportunistic pathogens, as well as an enrichment of other microbial functions conferring sulphate reduction and oxidative stress resistance. An analysis of 23 additional individuals demonstrated that these gut microbial markers might be useful for classifying type 2 diabetes.
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                    Figure 1: 
                        Identification of T2D-associated markers from gut metagenome.
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Figure 2: 
                        Taxonomic and functional characterization of gut microbiota in T2D.
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Figure 3: 
                        Gut microbiota of T2D patients show a moderate degree of dysbiosis.
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Figure 4: 
                        A trial classification of T2D using gut microbial gene markers.
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        Editorial Summary
Diabetes and the gut metagenome
The incidence of type 2 diabetes is known to correlate with both genetic and environmental factors, and it has been suggested that alterations in the intestinal microbiota may also be involved. Jun Wang and colleagues have developed a novel approach, termed a metagenome-wide association study (MWAS), to compare the combined genetic content of the faecal microbiota between healthy people and those with diabetes. They identify multiple microbial species and metabolic pathways that are associated with either cohort and show that some of these may be used as biomarkers.
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