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Fig. S1. Floor plan of sampling locations. Floor plan for the 9th and 10th floors of the Center for Care and Discovery, 
University of Chicago. The floor plan is identical for the 9th and 10th floor, where all sampling for the study occurred.  (A) 
Location of the 5 rooms sampled on the floor in the study in relation to the central nurse station, which was also 
sampled. (B) Location of the sampled rooms and nurse station within the hospital building, with geographic orientation. 
(C) Floor plan of an individual patient room.  
 

 
 
 

 



 
Fig. S2. Bipartite OTU network of floor samples. Sample nodes (circles) are connected to each OTU (invisible at edge 
terminus) detected in that sample by edges, and the network is ordinated using a spring-embedded algorithm that 
clusters highly connected nodes together. Sample nodes and edges are colored by the number of days post-hospital 
opening that the sample was taken. 
 
 

 
Fig. S3. Relative abundances of common genera by surface type. Relative abundances of 20 major taxonomic groups 
in the hospital dataset, split by sample type and hospital operational status (pre- or post-opening). Data was collapsed to 
genus level, and taxa were included if they fit one or both of the following criteria: an average relative abundance of at 
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least 1% across all sample types or a relative abundance of at least 5% in at least one individual sample type. The 
dendrogram at left is based on jackknifed UPGMA hierarchical clustering of OTU level communities, with 200,000 reads 
included in each jackknifed subset.  
 
 
 

 
Fig. S4. Rarefaction curves demonstrate convergence of α-diversity calculations. Rarefaction depth is indicted on the 
x-axis and the average Shannon diversity of individual sample types for each rarefaction depth is indicated on the y-axis. 
For those sample types that were collected both before and after the opening of the hospital to the public, the words 
“pre” and “post” are used to indicate hospital operational status. 

Fig. S5. Interaction between patient skin and room samples. (A) Heat map of the predictive accuracy of SourceTracker 
models that used samples taken from the first day of a patient’s stay (source sample) to predict which patient a day 2 
sample was taken from (sink sample). (B) Microbial Similarity between Surface Types Increases with Day of Stay. Red 
lines connect the medians of the boxplots and the blue lines are the best-fit linear regressions. ρ is the Spearmen rank 



correlation and the p-value is calculated as the percent of 10,000 test-statistics drawn from random permutations of the 
dataset with more negative correlations that the one observed. 
 

 

 
Fig. S6. Differences in community dissimilarity between intra- and interweek samples. Density plots of Bray-Curtis 
distances for hand, nose, and floor samples, segregated by environment and collection date proximity.  
 
 
 
 



 
Fig. S7. Overview of oligotyping data. (A) Density plot of the number of samples individual oligotypes were detected in 
in the rarified table, segregated by genus. (B) Plot of log10 read counts in the rarified table for each individual oligotype, 
segregated by genus. 
 

 
Fig. S8. Predictive accuracy of SourceTracker models using hand samples as source. Bar plots represent the mixing 
proportions estimated for individual samples, with dark blue representing the proportion for the same patient on the 
same day and light blue representing the summed proportions for the same patient on a different day. Samples are 
ordered by date and those taken from the same patient are linked by a common color block at the base of the plot. The 
values at the upper right of each plot represent the average proportion for the correct patient on the same day (top) and 
the average proportion for the correct patient regardless of day (bottom).  
 



 
Fig. S9. Predictive accuracy of SourceTracker models using axilla samples as source. Format is the same as in Figure 
S7 with the exception of the change in source sample type.  
 
 

 
Fig. S10. Patterns of antimicrobial resistance gene abundance. (A) Scatterplot of the relative abundances of antibiotic 
resistance genes in patient and room samples. Each point represents a room and day. (B) Abundance heat map of 
individual antibiotic resistance genes that were found to be differentially abundant across sample types based on a 
Bonferroni-corrected ANOVA.    
 



 
Fig. S11. Coupling between selection and codon usage bias shows differential impact of in situ functional 
constraints on the same strain of P. acnes. Reverse blast hit (RBH) based orthologous genes were used to perform the 
pair-wise dN/dS analysis and codon usage bias. Codon deviation coefficient was computed using methods explained in 
methods reference 38. 
 



Fig. S12. Example PC space correlation calculation. Correlation along each of the first 10 eigenvectors of the distance 
matrix for patient hand and room bedrail samples taken from the same room on the same day.  



 
Fig. S13. PCoA of all samples. Ordination is based on weighted UniFrac distance and sample points are distinguished by 
sample type and environment.  
  



Table S1. Summary of the 6523 samples included in the study, grouped by surface type. 
 

 

 
 
  



Table S2. Summary of clinical metadata for 49 patients sampled on multiple days. (A) Overview of patient metadata. 
All values are number of patients in that category unless otherwise indicated. (B) Correlation between 6 binary clinical 
factors (yes = 1, no = 0).  

 
 
Table S3. Predictive accuracy of random forest supervised learning models predicting seven binary clinical factors. 
To improve computational speed, only OTUs containing at least 0.01% of all reads within the individual sample type and 
which were found in at least 3 samples of that type were included in the model input. All models were run with 1,000 
trees and 10-fold cross validation. 
 

 



Table S4. Effect of binary clinical factors on the similarity between sample types taken from the same room on the 
same day. Each comparison is a two-sided, non-parametric t-test of the weighted UniFrac distances between samples of 
the types indicated in the second and third columns, with distances divided by the clinical factor indicated in the first 
column. Note that because of the non-parametric assessment of significance, p-values are not-necessarily symmetric 
when the sample types are flipped, even though the permutations are drawn from the same set of distances. Significant 
values (p < 0.05) are highlighted in blue, and p-values significant after a Bonferroni correction for multiple comparisons 
are highlighted in red.  
 

 



 
 



 

 



 



 

  



Table S5. Summary of the 65 genome bins assembled from metagenome contigs. 

 
 


