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PGM reduces PAO1 growth as PGM concentration increases 

PTM potentially reduces PAO1 growth with increasing PTM concentration

Figure 1 | Schematic of bacteria treatment with mucin and plating set-up.
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Bacteria were prepared at a working concentration of 0.1 at OD₆₀₀. Porcine gastric 
mucin (PGM) or porcine trachea mucin (PTM) solutions were prepared in lysogeny 
broth (LB) at 0.5, 1, 2, 4, and 8% w/v. PAO1 bacteria cultures were treated with 
PGM solutions and incubated over 24 hours. At the 3, 6, and 24 hour incubation 
time points, the samples were collected and diluted 10⁵-10⁸ for spot plating to 
count colony forming units (CFU). The calculated log₁₀(CFU/mL) is used to 
determine the viability and growth of PAO1 after mucin treatment over time.
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Overall, the results that we found were promising, but more must 
be done to confirm these results. We encountered some issues 
with plating resulting in uncountable colonies and plates that may 
be due to inefficient bacteria separation from the mucins. 
However, we were able to see some promising trends with the 
data obtained.

In the future, there are many steps that can be taken:
● Running a repeat experiment involving the PTM by utilizing 

spread plating instead of spot plating.
● Experimenting with mucin in combination with LL37 to test the 

effect on the antimicrobial activity.
● Utilizing a different data collection method.

○ Measuring the optical density and fluorescence intensity of 
cultures as an alternative to measure bacterial growth using a 
GFP fluorescent PA01 strain.

In summary, we found that the addition of PGM at concentrations 
of 2% w/v and above show some antimicrobial effect on PAO1, as 
seen when compared to the untreated sample. This is evident by 
the decreasing log₁₀(CFU/mL) over time for concentration 
conditions 2% w/v and above. However, the addition of PGM at 
concentrations lower than 2% w/v may have actually increased 
PA01 growth. Lastly, the percent change in CFU/mL decreases as 
the mucin concentration increases compared to the untreated 
sample across 24 hours. We hypothesize PAO1 may be 
metabolizing and feeding off of the mucin at lower concentrations, 
leading to the increase in log₁₀(CFU/mL) observed. Though the 
PAO1 may feed off of mucins, at higher mucin concentrations the 
antimicrobial effect may be greater than that for mucin 
metabolization by bacteria. 

Additionally, we found that the addition of PTM could possibly 
have antimicrobial effects at high concentrations (2% w/v and 
above), exhibiting a similar trend like that for PGM. However, 
difficult separation of the bacteria from the PTM resulted in many 
plates being uncountable. The experiments with PTM will need to 
be repeated. 

When considered in context to where they are located in the body, 
one would hope for PGM and PTM to have some antimicrobial 
effects, as the respiratory and digestive system are constantly 
encountering environmental bacteria. However, the bacteria that 
each system encounters can vary drastically, making it important 
to understand how PTM and PGM each affect PA01 and how the 
antimicrobial activity of each mucin compares to one another. 
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Mucus is present in a multitude of locations throughout the human body, lining all wet 
epithelia such as the eyes, lungs, and gastrointestinal and urogenital tracts [1]. 
Therefore, it is a native, familiar material to the innate immune system. The 
biocompatible nature of mucus opens the possibility for manipulation in therapeutic 
applications. In existing research, researchers have determined that exposure to 
mucus triggers the downregulation of virulence genes in some bacteria species and 
rapidly disintegrates biofilms [1]. Therefore, the research I will perform this semester 
will examine the antimicrobial activity of mucin, particularly porcine gastric and 
trachea mucins, in order to determine its innate ability to act as a therapeutic agent 
against P. aeruginosa. 

There is a great potential impact with this research, as doctors are always looking for 
alternative treatments for bacterial infections. Pseudomonas aeruginosa is prone to 
developing antibiotic resistance making it extremely difficult to treat and a high priority 
for novel treatment development [2]. P. aeruginosa is a common hospital-acquired 
infection, contributing to nearly 700,000 deaths due to antibiotic-resistant bacterial 
infections each year [2]. Therefore, researching a novel treatment method against P. 
aeruginosa can have broad implications for industrial impact.

Figure 2 | PAO1 viability after PGM treatment. PAO1 viability was determined by calculating the log₁₀
(CFU/mL) at time points 3, 6, and 24 hours after treatment with PGM 0.5, 1, 2% w/v (A) and 2, 4, 8% w/v (B). 
The statistical significance between treatments are designated above each bar and are indicated for p<0.05 
(*), p<0.01 (**), p<0.001 (***), and p<0.0001 (****). Green, blue, and purple asterisks indicate comparisons 
with the untreated control, second column, and third column conditions, respectively. (C) The percent change 
in CFU was calculated to compare each condition to the untreated control. Significant differences are noted 
by an asterisk p<0.05 (*). All other comparisons were not statistically significant. 

Figure 3 | PAO1 viability after PTM treatment. (A,B) PAO1 viability was determined by calculating the log₁₀
(CFU/mL) at time points 3, 6, and 24 hours after treatment with PTM 0.5, 1, 2% w/v (A) and 2, 4, 8% w/v 
(B).Figure B does not display statistical analysis as there was insufficient data to conduct a proper analysis.
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