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Background 

P. aeruginosa is a major causative agent of severe, treatment- respiratory 

infections in cystic fibrosis patients. Cystic Fibrosis (CF) is a genetic disorder 

characterized by the buildup of mucus in airways of affected individuals [1]. P. 

aeruginosa gets trapped in the airways of CF patients where it  establishes infection and 

forms a protective matrix of extracellular polymeric substances (EPSs), otherwise known 

as a “biofilm” [1]. Cells embedded in the biofilm are significantly less susceptible to 

antibiotic treatment and host immune clearance; however, antimicrobial sensitivity can 

be restored with biofilm dispersal and subsequent release of free-floating bacteria [1].

Biofilm dispersal of non-motile bacteria is proposed as a critical part of 

treatment of P. aeruginosa infection. Dispersal of motile P. aeruginosa is associated 

with detrimental consequences to the host such as satellite infections in the airways 

and/or lethal septicemia [2]. Safe biofilm dispersion would require non-motile bacteria. 

Motility is controlled by a chemotaxis system in P. aeruginosa. Swimming 

motility, powered by a rotating flagellum, is controlled by a chemotaxis system of P. 

aeruginosa. Proper swimming motility relies on the formation and localization of unipolar 

chemosensory arrays [3]. 

The adaptor protein CheW is necessary for chemosensory array formation 

and proper swimming motility [3]. Understanding the level of interdependence 

between CheW and other proteins that form these arrays would help better model the 

protein interactions in array formation and signal transduction in P. aeruginosa and allow 

us to target swimming motility to limit satellite infections during biofilm dispersal. Using 

knockout strains and a cheW-YFP reporter gene, this study aimed to determine if the 

absence of chemosensory array proteins changes cheW expression from wild-type 

levels. 

Results

Chromosomal insertion of cheW-YFP in Wild Type P. 

aeruginosa

Methods

Future Studies

1. Using plasmid cloning techniques: 

• Create chromosomal insertion of cheW-YFP 

in P. aeruginosa strains with knockouts of 

genes encoding for essential chemosensory 

proteins

2. Using FACS analysis: 

• Quantitatively compare levels of cheW-YFP

expression in wild type P. aeruginosa vs. 

knockout strains

3. Using Western Blot analysis: 

• Qualitatively compare CheW-YFP levels in 

wild type P. aeruginosa vs. knockout strains

4. Using fluorescence microscopy: 

• Measure if CheW polar localization and/or 

chemosensory array formation changes in the 

presence or absence of interacting partners

Conclusions*

Chromosomal insertion of cheW-YFP was 

successful in Wild Type P. aeruginosa

PCR amplification and subsequent gel screening 

confirmed successful chromosomal insertion of 

cheW-YFP in wild-type P. aeruginosa (figure 5). 

* Due to COVID-19, experiments measuring cheW-

YFP expression levels were not completed. 

Please see “Future Studies” below for planned 

experiments and future experiments for this 

project.
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Abstract
The ubiquitous and opportunistic pathogen Pseudomonas aeruginosa is associated with 

severe pulmonary infections in cystic fibrosis patients and frequent nosocomial 

infections in immunocompromised individuals. Specifically, P. aeruginosa forms biofilms 

within the lungs of these individuals. These biofilms have increased antibiotic resistance 

which hinders treatment of P. aeruginosa infection; biofilm dispersal is proposed as a 

critical part of treatment of P. aeruginosa infection. However, biofilm dispersal of 

swimming bacteria can trigger satellite infections within the airways. Safe biofilm 

dispersion would require non-motile bacteria. Swimming motility, powered by a rotating 

flagellum, is controlled by a chemotaxis system of P. aeruginosa. Proper swimming 

motility relies on the formation and localization of unipolar chemosensory arrays. It was 

recently discovered that interrupting the stability and/or localization of these 

chemosensory arrays has negative effects on swimming motility. I sought to understand 

the level of interdependence between chemosensory proteins which form these arrays 

and are essential for swimming motility. Here I show the creation of a reporter gene 

which I will use in combination with FACS analysis in future studies to determine if 

protein expression is altered in the absence of an interacting partner. 
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Figure 2: PCR amplification of a 1kb fragment downstream of cheW

in wild type Pseudomonas aeruginosa (PAO1) (circled, lane 3). A 1kb 

ladder (lane 1) was used to measure resolved band sizes. A negative 

control was created by using ddH2O instead of template DNA in the 

PCR reaction (lane 2). 
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Figure 1: Using gel electrophoresis to separate and measure size(s) of DNA. Positive and negative electrodes are connected to 

opposing ends of the porous gel. DNA samples are loaded on the negative electrode side; a ladder containing DNA of known sizes is 

used to measure size(s) of DNA in unknown samples. Due to its negatively-charged backbone, DNA will run through the porous gel 

towards the positive electrode. Larger pieces of DNA will migrate through the pores more slowly while smaller pieces of DNA will

migrate towards the positive electrode more quickly. 
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Figure 3: Gel electrophoresis results confirming size of XbaI/HindIII 

digestion products for the cheW-YFP:pEX19Gm plasmid vector (before 

insertion of 1kb downstream fragment). A 1kb ladder (lane 1) was used 

to measure resolved band sizes and confirm 7.5 kb size of plasmid 

vector (circled, lane 3). Undigested plasmid DNA was loaded as a 

control (lane 2).

Figure 4: Gel electrophoresis results of XbaI/HindIII digestion 

products for cheW-YFP:pEX19Gm plasmid vector control (lane 3) 

and cheW-YFP:pEX19Gm plasmid vector + 1kb downstream 

insertion transformants (lanes 5 and 7). A 1kb ladder was used to 

measure resolved band sizes (lane 1). Plasmid DNA was isolated 

from patched colonies containing the plasmid vector control and 

plasmid vector + 1kb downstream insertion. Vector control and 

transformant DNA was digested with XbaI/ HindIII and loaded to 

confirm digestion products of a 7.5kb band in the vector control lane 

(boxed, lane 3) and a 7.5kb  band + 1 kb insertion band in 

transformant colony lanes (circled, lanes 5 and 7). Undigested 

plasmid DNA was loaded as a control (lanes 2, 4, 6). Undigested 

plasmid DNA separated based on three possible structures: open 

circular (top band), nicked (middle band), and super coiled (bottom 

band) (lanes 2, 4, 6). 
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Figure 5: Gel electrophoresis results confirming cheW-YFP

chromosomal insertion in Pseudomonas aeruginosa (PAO1). 

Following conjugation with S17-1 (cheW-YFP:pEX19Gm), PAO1 

was subcultured in LB to encourage allelic insertion of cheW-YFP 

and excision of the peX19Gm plasmid vector via homologous 

recombination. cheW and cheW-YFP were amplified via PCR in 

wild type PAO1 (lane 3, circled) and PAO1(cheW-YFP) 

transformant colonies (lanes 5-6, boxed), respectively.  A 1kb 

ladder was used to measure resolved band sizes (lane 1). As 

expected, a 2.0 kb band resolved in the lane containing wild type 

PAO1 (circled, lane 3) and upshifted bands resolved around 2.7kb 

in transformant lanes (boxed, lanes 5 and 6), confirming 

chromosomal insertion of cheW-YFP. A negative control was 

created by using ddH2O instead of template DNA in the PCR 

reaction (lane 2). cheW-YFP:pEX19Gm plasmid DNA was used as 

a template for the positive control PCR reaction for cheW-YFP 

(lane 4). 
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