
 

Figure S1. UPEC biofilm levels are decreased under anoxic conditions. (a) UTI89 biofilm formation at 0% 
oxygen is decreased compared to biofilm levels at 21% oxygen by 96-well crystal violet assay.  
UTI89fimA-H is a negative control, as the strain lacks the ability to form type 1 pili, one of the major 
components of UTI89 biofilms. *** p-Value < 0.0001 by one-way ANOVA compared to UTI89 at 21% 
oxygen. Data shown is representative of at least 3 independent experiments with 24 technical replicates; 
(b) The decrease in biofilm formation by UTI89 is not due to a loss of cell viability. Colony forming units 
(CFU) show that though there is roughly a log decrease in the number of cells, the bacteria are still viable. 
Error bars represent standard deviation between replicates at each time point. CFU enumeration was 
performed at least two independent times; (c) Growth rate is altered during growth under anoxic 
conditions. Growth curves measuring the optical density at 600 nm over time show that there is not a lack 
of cell viability when UTI89 is grown under anoxic conditions. Error bars show standard error of the mean 
among technical replicates. This data is representative of at least two independent experiments, with at 
least 5 technical replicates per experiment. 



 

Figure S2. VUTI isolates do not exhibit growth defects compared to UTI89. (a) Growth rate of VUTI 
isolates is comparable to UTI89 under atmospheric conditions. Growth curves measuring the optical 
density at 600 nm over time as described in Figure S1c. This data is representative of one independent 
experiments, with at least 8 technical replicates per isolate; (b) Colony forming units (CFU) show that the 
bacteria are viable throughout the duration of biofilm assays performed. Assay was performed one time as 
described in Figure S1b. 

 

 



 

Figure S3. Biofilm formation is enhanced by artificial urine under atmospheric conditions, but not anoxic 
conditions. (a) Artifical urine increases biofilm formation among UTI89 and the VUTI isolates tested under 
atmospheric conditions (21% oxygen); (b) Biofilm formation is not restored under anoxia (0% oxygen) 
when isolates are grown in artificial urine. This data is representative of three biological replicates, with at 
least 24 technical replicates per experiment. Error bars show the standard error of the mean. 



 

Figure S4. The concentration of alternative electron acceptors does not impact biofilm formation 
restoration. Each terminal electron acceptor was added in increasing concentrations from 20 mM to 160 
mM. The alternative terminal electron acceptors are (A) nitrate, (B) DMSO, (C) TMAO, (D) fumarate. This 
data is representative of at least three independent experiments, with at least 24 technical replicates per 
experiment. Statistical analysis was performed with two-tailed Mann-Whitney, comparing values for each 
condition to the values of biofilm formed under atmospheric (21%) oxygen. *** p < 0.0001. 

 

Figure S5. FimA immunoblots using normalized cultures that were grown statically overnight and used to 
seed biofilm assays. Isolates VUTI67 and VUTI73 express FimA as robustly as UTI89 and CFT073. 

  



Table S1. Raw numbers from Figure S1B are represented here. 

 

Table S2: Table lists the average of the absorbance at 570 nm for each of the 50 isolates screened for biofilm 
formation at 21% oxygen and 0% oxygen along with the standard error of the mean (SEM). 

 



Artificial Urine Recipe  

Part 1: Dissolve sodium chloride (78.7 mM), sodium sulfate (9 mM), sodium citrate dihydrate (2.2 mM), 
sodium oxalate (0.1 mM), potassium dihydrogen phosphate (3.6 mM), and potassium chloride (21.5 mM) in 
540 mL of water. Part 2: Dissolve 3 grams of tryptic soy broth (TSB) in 400 mL of water. Autoclave parts 1 
and 2. After parts 1 and 2 cool, combine. Add solutions of calcium chloride (3 mM), magnesium chloride (2 
mM), ammonium chloride (15 mM), creatinine (6 mM), and urea (200 mM). After combining, measure pH 
(~6.3). 


