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Figure 5. Skin microbiome networks reveal microbial associations among cobamide producers, precursor salvagers, and users. A) The SPIEC-EASI 
method was used to identify microbial associations within each microenvironment of three independent skin microbiome datasets. Consensus networks are 
shown, representing associations identified in at least 2 of the 3 datasets. Species are represented by nodes and colored by phylum. Green and pink edges rep-
resent positive and negative associations, respectively. Node shape represents cobamide biosynthesis category and node size reflects mean species relative 
abundance within each microenvironment. Cobamide dependent species are outlined in black. In each final network, B) the number of species classified to each 
cobamide biosynthesis category, C) the number of species that are cobamide dependent or independent, D) the percentage of total edges that fall into each co-
bamide biosynthesis edge category, and E) the percentage of total edges that exist between cobamide producers and cobamide dependent species that are 
non-producers or precursor salvagers is shown. NP=Non-producer, P=Producer, S=Precursor salvager.
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Figure 6. Cobamide-producing Corynebacterium abundance is associated with microbiome diversity and atopic dermatitis disease 
state. Within each metagenome, the cumulative relative abundance of cobamide-producing Corynebacteria (CPC) was calculated. A) NMDS plots 
based on Bray-Curtis indices for healthy adult samples within each skin microenvironment are shown. Points are colored by Corynebacterium 
cobamide producer relative abundance and sized by alpha diversity (Shannon). B) The relative abundance of CPC in pediatric atopic dermatitis 
patients at baseline, flare, and post-flare timepoints or in healthy control subjects. A pairwise Wilcoxon rank sum test was performed among each 
group with FDR correction (*<0.05, **<0.01) (C) The relative abundance of CPC in each individual skin site sampled. Black lines connect time-
points for a given patient. Certain sites were sampled from both sides of the body, therefore each point represents the average abundance of for 
each individual at the specified skin site.
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Figure 7. De novo cobamide biosynthesis is host-associated within the Corynebacterium genus. A) A Corynebacterium phylogenetic tree based on compari-
son of 71 conserved single copy genes was generated using FastTree within the anvi’o environment. The tree is rooted with Tsukamurella paurometabola, and 
bootstrapping values are indicated (* = 100% bootstrap support). Species are colored by host (blue) or environment (orange) association, and by genome length 
(dark blue). KOfamScan was used to identify the presence (dark pink) or absence (light pink) of cobamide biosynthesis genes within each genome. Cobamide 
biosynthesis subsections are indicated and differentially colored based on  B) Genome length and C) number of gene clusters for the Corynebacterium genomes 
were determined using anvi’o. Significantly enriched COG functions in D) host-associated or E) environment-associated genomes were identified with anvi’o. The 
top 20 significantly enriched COG functions (q < 0.05) are shown, ordered by ascending significance. Blue = host-associated, orange = environment-associated. 
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