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Supplementary Figure Legends: 

 

Figure S1: Target regions of 180 Phirst-ID probes on 16S and 23S rRNA subunits. Each of 

the 180 probes in the Phirst-ID probeset is shown, in the same order as Fig. 1c and Table S1, 

as it maps onto a consensus alignment of the 16S or 23S subunits built from all 98 species 

targeted in probe design. Apparent gaps in probes are the result of insertions from one or more 

of the 98 targets causing extension of the consensus alignment; all probes hybridize to 

contiguous regions in their cognate species targets. Colored dot next to each probe indicates 

intended taxonomic level. 

 

Figure S2: Schematic of Phirst-ID probeset design strategy. Conceptual schematic of 

ingroup (blue) and outgroup (orange) selection for hierarchical probe design strategy. Species 

being deliberately targeted for design (98 total species in this manuscript) are represented in 

bold font; species not targeted for design but considered for the purposes of cross-hybridization 

(1122 total species in this manuscript) are represented in italics. (a) For species-level probe 

design, only the targeted species (Sp1) is considered the ingroup; all remaining species are 

outgroups. (b) For genus-level probe design, all members of the targeted genus (Gen1) are 

considered ingroups, while all remaining species are outgroups. This strategy is extrapolated 

stepwise to progressively higher levels of phylogeny (family, order, class, phylum). 

 

Figure S3: Replicates are well correlated. Normalized probe intensities and correlations from 

a representative example of (a) technical and (b) biological replicates from a Staphylococcus 

aureus species. 

 

Figure S4: Pairwise correlation coefficients from PSRPs reflect taxonomic relationships 

between reference strains. Heatmap of pairwise Pearson correlation coefficients (R values) 
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between all 117 strains in the reference set. Strains are shown in the same order as Fig. 1, with 

taxonomic classifications shown above. Strain order is identical on the horizontal and vertical 

axes; self-correlations are included on the diagonal. Notable taxonomic classifications are 

labeled along the diagonal.  

 

Figure S5: Maximum pairwise Pearson correlation coefficient (Rmax) identifies isolates 

with increasing accuracy at higher phylogenetic levels. For each indicated taxonomic 

classification level, species (a) through phylum (f), the pairwise Rmax for a member of the same 

taxonomic classification level is plotted on the x-axis, and the pairwise Rmax for all other strains 

NOT in that taxonomic classification level is plotted on the y-axis. Blue = data from strains for 

which multiple isolates were tested; red = data from species for which a single isolate was 

tested. Points below the diagonal line (y = x) represent correct strain identifications at each 

taxonomic level, with tabulated success rates shown on each plot. Distance from the diagonal 

reflects confidence of classification. 

 

Figure S6: Pairwise Pearson correlation coefficients for species tested without replicates 

identify closest possible taxonomic match. All 116 non-self pairwise Pearson correlation 

coefficients (R) plotted for each of the 42 species for which only one isolate was obtained for 

testing, colored by taxonomic relationship of the paired species. Order of these species is the 

same as Fig. 1a (white boxes only).  

 

Figure S7: Probes targeting taxonomic classes represented by clinically relevant subsets 

help to distinguish amongst these species. Normalized intensity data from the full subset of 

probes designed to target all (a) Staphylococcus, (b) Mycobacterium, (c) Enterococcus, and (d) 

Gammaproteobacteria species in the Phirst-ID design, tested against each member of their 

respective taxa from the reference strain set. Taxonomic level of each probe indicated by color 
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scale at right. Differences in reactivity amongst these probes underlie most of the differences in 

Rmax between these species seen in Fig. 3.  

 

Figure S8: PSRPs of untargeted species reflect nearest taxonomic relatives. (a) Heatmap 

of pairwise Pearson correlation coefficients between six “untargeted” isolates (i.e., species not 

included in the design process) from four species in the reference set (horizontal axis), against 

the remaining 111 isolates from the reference set (vertical axis). Best matches among the 

targeted strains in the reference set, along with corresponding Rmax, listed at right. (b) PSRPs 

for each untargeted isolate (red species labels) and their nearest targeted neighbors from the 

reference set (black species labels). Select probe targets are shown at right for each set of 

isolates; black indicates an “on-target” or intended match, gray indicates an “off-target” match 

i.e. cross-reactivity. 

 

Figure S9: PSRPs of clinical samples reveal causal pathogens: (a) Heatmap of pairwise 

Pearson correlations from PSRPs of 15 clinical sputum samples against the 117-strain 

reference set. Top panel shows success of identification based on these correlations. (b) 

PSRPs from selected sputum samples with mixed organisms on Gram stain shown as 

normalized intensity data from all Phirst-ID probes. (c) Heatmap of pairwise R values for 37 

blood culture samples against the 117-strain reference set. (d) PSRPs from the five blood 

cultures that grew organisms not targeted below the family level in either probeset design or the 

reference set of strains. Corynebacterium and D. hominis are in the phylum Actinobacteria; the 

two Bacteroides species are in the phylum Bacteroidetes. (e) Heatmap of pairwise R values for 

pus sample against the 117-strain reference set. 
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