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Positive control methods:  
Four representative organisms, s. aureus, p. aeruginosa, e. coli, and c. albicans, were selected as positive 
controls. Organisms were acquired from the OHSU core lab. Growth curves were established to 
correlate optical density at 600 nanometers (OD600) with the number of colony forming units for each 
organism. A spectrophotometer was used to determine the OD600 of liquid culture prior to exposure to 
eye drop solution. Each of these organisms was exposed to the 2 preservative types, BAK and 
chlorobutanol in the following fashion. Each microbial species was streaked from frozen stocks and 
allowed to incubate for 24 hours. A single colony from each plate was selected and S aureus, P. 
aeruginosa, E. coli, and C. albicans were cultured in Luria broth (LB) overnight on a shaker. Prior to 
inoculation of eye drops, spectrophotometric measurements were taken of each of the species cultured 
in liquid media to estimate the CFU/mL in the inoculum. Cultures were then serially diluted 1:10 six 
times in PBS. Each microbial culture dilution was then combined with a newly opened sterile eye drop 
solution. Within 1 minute of combining the microbial culture with the eye drop, preservative 
neutralization was added, and the sample was immediately plated on LBA for bacteria and SDA for 
yeast. For benzalkonium chloride preserved drops, neutralization consisted of diluting the microbial 
culture + eye drop 1:10 in TAT broth.21 For chlorobutanol preserved drops, neutralization consisted of 
diluting the microbial culture + eye drop 1:5 in PBS, as this degree of dilution appeared to provide 
reasonable conservation of bacterial growth in prior dilution experiments.16 The microbial culture, 
preservative, and neutralization agent solution was then plated on LBA plates for bacteria and SDA 
plates for yeast. The plates were incubated for 24 hours, and colonies were counted and compared to 
the expected CFU based on the initial inoculum.  
 

 Figure 2. Positive control experiment overview.   
 
Identification of microorganism: 
S. aureus and e. coli were served as representative organisms to confirm the efficacy of our 16s 
ribosomal RNA identification protocol. Bacteria were cultured in liquid media from frozen glycerol stocks 
and their DNA was extracted using a TRIzol-chloroform protocol. DNA was purified using the Qiagen 
DNA purification kit. PCR was performed in a 50-μl total volume using variable region primers for V1-V3 
and V3-V4 (Table 1) 16s rRNA genome.22 Each reaction mixture contained 24 ng of gDNA, 1× Phusion HF 
buffer, 0.2 mM deoxynucleotide triphosphates (dNTPs), 0.125 μM each forward and reverse primer, 
7.5% dimethyl sulfoxide (DMSO), and 0.25 μL of Phusion HF II DNA polymerase (Thermo Fisher). PCR was 
conditions were as follows: 98°C for 40 s, 30 cycles of 98°C for 20 s, the V-region specific annealing 
temperature (Table 1) for 40 s, and 72°C for 40 s, and a final extension step at 72°C for 2 min. PCR 
product was purified using a Qiagen PCR purification kit and sent for sanger sequencing with GENEWIZ. 
Resultant sequences were then queried in NCBI nucleotide BLAST.  
 

V-region Forward 
primer 

Reverse 
primer 

Forward sequence (5′–3′) Reverse sequence (5′–3′) Annealing 
temp (°C) 

V1-V3 27F 534R AGA GTT TGA TYM TGG 
CTC AG 

ATT ACC GCG GCT GCT 
GG 

57 

V3-V4 341F 785R CCT ACG GGN GGC WGC 
AG 

GAC TAC HVG GGT ATC 
TAA TCC 

55 

Table 1. Primer sequences and annealing temperatures.22 
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