
bpeEF-oprC efflux pump genes are located very close to the mal genes, 

suggesting related function and regulation

Efflux pumps export chemicals and biomolecules from the cell.

The BpeEF-OprC pump is important for resistance to trimethoprim and 

sulfamethoxazole.

Efflux is important for malleilactone export
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Efflux genes are genetically linked to mal genes

Burkholderia pseudomallei

Abstract
The saprophytic Proteobacterium Burkholderia pseudomallei is an opportunistic human 
pathogen which can cause the potentially-fatal human disease melioidosis and is 
primarily found in tropical and subtropical climates. Among other known pathogenesis 
mechanisms, B. pseudomallei can utilize the production of secondary metabolites to 
enhance its survival within a host. Despite their role in pathogenicity, relatively little is 
known about the biology of these secondary metabolite products. Work in the 
Chandler lab is focused on elucidating the biology and cellular targets of malleilactone, 
a cytotoxic secondary metabolite produced by B. pseudomallei. Here, we show that 
products of the malleilactone synthesis can be self-toxic and explore mechanisms that 
detoxify those products. Purified malleilactone has previously been shown to cause 
cytotoxic effects within a B. thailandensis model growth organism, reducing cell growth 
when added. We show that B. pseudomallei cells utilize the efflux pump BpeEF-OprC to 
remove malleilactone from the cell interior when under cellular stress, leading to 
higher survivability in the culture. Additionally, we show that this efflux pump helps to 
regulate malleilactone levels between the cell and supernatant in cells that are 
overproducing malleilactone. 

Efflux helps to counter malleilactone self-toxicity

Efflux Model: Malleilactone

Conclusions and Further Research

Malleilactone production is increased in a strain mutated to hyper-produce the 

BpeEF efflux pump, and the BpeEF efflux pump is also important for 

malleilactone secretion out of the cell

Results support the idea that the BpeEF efflux pump is important for 

malleilactone export. Such results are consistent with the idea that efflux pumps, 

in general, might have roles in export of endogenous toxins.

Future experiments will elucidate the role played by other mal cluster products in 

B. pseudomallei self-toxicity
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Within a related bacterial 

clade, the species B. 

pseudomallei can act as a 

human pathogen, causing the 

potentially-fatal disease 

melioidosis.

Conclusion: Mutation of the 

BpeT and BpeS regulators 

(bpeT*/bpeS*) results in 

substantially higher 

malleilactone export into the 

supernatant.

Purified malleilactone is self-

toxic, reducing growth of the 

non-pathogenic model 

species B. thailandensis that 

produced it.

Conclusion: Disruption of the 

BpeEF-OprC efflux pump 

results in substantially higher 

volumes of malleilactone

detected in the cell. 

*Truong et al., J Bact., 2015.

Conclusion:

Malleilactone production 

is genetically induced 

(Plac + IPTG), and 

causes self-toxicity in 

cells with a disrupted 

efflux pump (ΔbpeEF-

oprC). This effect is not 

observed if the 

malleilactone inducer IPTG 

is not added, or the 

malleilactone biosynthetic 

gene malF is deleted from 

the strain.

Malleilactone is a self-toxic B. pseudomallei

secondary metabolite

Plac + IPTG

Plac + No IPTG

No Plac + IPTG

malF deletions + Plac
+ IPTG

Production of many polyketide 

cytotoxins, such as malleilactone, 

is conserved across the clade.

Goals
Long-term: Targeting of secondary metabolites as therapeutics

Research Question: What mechanism is used to mitigate self-

toxicity of malleilactone cluster products?

Focus: Malleilactone export and resistance in B. pseudomallei
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