
Poster Presentation Worksheet 

Directions: Write one to two paragraphs for each of the two audiences below that summarizes how you 

would explain your poster to a visitor.  Imagine yourself presenting your poster and giving a two-minute 

summary of your research to someone; think about how you should adjust your explanation for a 

general audience versus someone who has more background in your area of research.  You will submit 

this worksheet along with your poster and it will be posted online. 

1. Your explanation for a general audience: 

Burkholderia pseudomallei is an opportunistic pathogen in humans that causes the often-

fatal disease melioidosis. Unfortunately, there is no reliable treatment for this disease, which 

has prompted research into the physiology of B. psudomallei with the goal of developing 

therapeutics. To aid in pathogenicity, it utilizes the cytotoxic effects of certain secondary 

metabolites such as malleilactone. However, purified samples of malleilactone have been 

shown to be self-toxic. Thus, malleilactone self-toxicity and management by B. pseudomallei 

cells could become a new target for therapeutics that manipulate these pathways to activate 

B. pseudomallei to kill itself. One way that malleilactone self-toxicity could be mitigated is 

through an efflux pump. Efflux pumps are protein channels that span the plasma membrane 

and are used to transport certain metabolites in to or out of cells. BpeEF-OprC is an efflux 

pump encoded close to the mal genes in B. pseudomallei, suggesting that it may play a role in 

the export of malleilactone and management of self-toxicity. 

In “Efflux is important for removing malleilactone”, the role played by BpeEF-OprC in 

directing metabolite flow into and out of the cell can be clearly seen. Both experiments 

conducted in this panel were carried out by separating the cellular material from the 

supernatant using a centrifuge to measure malleilactone concentration both inside and 

outside the plasma membrane. After the Plac-malR mutation is used to increase 

malleilactone production, the graph shows that the removal of the BpeEF-OprC pump 

(indicated by ΔbpeEF-oprC) results in significantly higher concentrations of malleilactone 

trapped in the cell pellet. This indicates a severe reduction in the cells’ ability to export 

malleilactone. In the second graph, increasing production of the BpeEF-OprC efflux pump 

(indicated by bpeS* and bpeT*) results in higher concentrations of malleilactone in the 

supernatant, showing that more pumps in the cell lead to greater quantities of malleilactone 

exported. In “Efflux helps to counter malleilactone self-toxicity”, the effect of malleilactone 

on cell survivability is illustrated. In cells in which efflux pump production has been disrupted 

(ΔbpeEFoprC), increasing and activating malleilactone production (Plac + IPTG) results in 

significantly decreased cell survival compared to cultures in which malleilactone production is 

not increased. Taken all together, these results indicate that the BpeEF-OprC efflux pump is 



important in removing malleilactone from the cell and that the malleilactone itself can lower 

B. pseudomallei survivability under certain conditions. This points towards BpeEF-OprC efflux 

and the malleilactone metabolic pathway as promising topics for further research. 

2. Your explanation for a professor from your department: 

Survivability of B. thailandensis has been shown to be lowered by the introduction of 

purified malleilactone. Here, the role of this metabolite in B. psudomallei survivability is 

under investigation. Additionally, the role of the BpeEF-OprC efflux pump in removal of 

malleilactone from the cell is further elucidated. 

To measure export of malleilactone, cell cultures were centrifuged after incubation in 

order to separate supernatant from the denser cellular material. Then, both supernatants and 

cell pellets were extracted using ethyl acetate and analyzed with mass spectrometry. As 

indicated in “Efflux is important for removing malleilactone”, controlling the production of 

the BpeEF-OprC efflux pump has a noticeable effect on the quantity of malleilactone inside 

and outside the cell. When production of BpeEF-OprC is disrupted, much higher 

concentrations of malleilactone are observed inside the cell membrane. However, when 

production of BpeEF-OprC is increased, then significantly higher concentrations of 

malleilactone are seen outside the cell relative to wild type. Together, these results indicate 

that the BpeEF-OprC efflux pump is directly responsible for the removal of malleilactone from 

B. pseudomallei cells. In “Efflux helps to counter malleilactone self-toxicity”, when 

malleilactone production is increased and activated using IPTG, lower survival rates are seen 

in cells in which BpeEF-OprC production has been knocked out. This shows that malleilactone 

can have self-toxic effects in high concentrations when BpeEF-OprC is not available to carry 

out efflux. It should be noted that these cell survival results were only seen in cells that had 

been oxidatively stressed with paraquat, indicating that specific environmental conditions are 

required for malleilactone to exhibit self-toxic effects. These results support the hypotheses 

that malleilactone is self-toxic to B. pseudomallei and that BpeEF-OprC is vital to managing 

this self-toxicity. In the future, the nature and conditions of BpeEF-OprC production, as well 

as the different components of the malleilactone biosynthetic pathway, will be investigated 

further to better understand the mechanism of B. pseudomallei self-toxicity. 


