














Supplemental Table 1: Scoring System for Cystitis, Pyelonephritis, and Nephrosis 
 Score 
 0 1 2 3 
Pyelonephritis NSL Very occasional 

PMNs 
Rafts of PMNs in the 
pelvis and/or scattered 
focal aggregates of 
PMNs in tissue 

Many PMNs in all 
sections, or a single 
large focus of PMNs in 
one section 

Cystitis NSL Very rare PMNs in 
stroma or lumen or 
occasional 
perivascular 
lymphoid cuffs) 

Many PMNs and 
moderate edema 

Many PMNs;  
widespread, marked 
edema, transmural 
inflammation 

Nephrosis NSL Rare dilated tubules 
with epithelilal loss 
or regeneration 

Affected tubules in 
many fields, easily 
identified 

Most fields affected 

NSL = no significant lesions; PMNs = polymorphonuclear leukocytes (neutrophils) 



Supplemental Table 2: Enhanced Urease Activity During Co-culture of P. mirabilis and P. 

stuartii Isolates.  

 Providencia stuartii 

Proteus mirabilis BE2467 BE2467 

∆ure 

955 NI114 MC118 

HI4320 0.0016 0.0001 0.0230 0.0092 0.1649 

HI4320 ∆ure 0.0593 0.5924 0.2579 0.3529 0.2408 

DI120 0.0093 0.0003 0.0084 0.0337 0.6962 

HU1069 0.0255 0.0074 0.0242 0.0001 0.0316 

EL102 0.0068 0.0105 0.0010 0.0202 0.9022 

AK1391 0.0077 0.0112 0.3573 0.0050 0.2533 

273 0.0113 0.0289 0.0001 0.0443 0.6494 

Green shading indicates combinations in which urease activity was significantly enhanced by co-

culture compared to a 50:50 mixture of single species cultures at each time point. Blue shading 

indicates combinations in which co-culture did not significantly enhance urease activity. 

Numerical values indicate representative P values, by two-way ANOVA, from at least two 

independent experiments with four technical replicates for each strain.  
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