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Overview
● Bordetella pertussis is a deadly bacteria that is abundant 

around the world and thus is a great target for research.
● The tables from the article depict the individual strains and 

primers manipulated throughout the experiment.
● The figures provided articulate the methods and results 

demonstrated in the study.
● A comparison between the current findings and previous 

experimental findings allows for further insight on the 
conclusions. 
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Significance of B. pertussis in the world
● The Gram-negative bacterium Bordetella pertussis is the 

causative agent of pertussis or whooping cough.
● Pertussis is responsible for 300,000-400,000 deaths each 

year as it is one of the top ten most infectious diseases 
worldwide.
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Polysaccharide capsules in B. pertussis to 
determine virulence

● B. pertussis produces an intact polysaccharide (PS) 
microcapsule on the surface of its bacteria in response to 
environmental stimuli.

● This study identified PS capsules as important virulence 
determinants for bacterial pathogens, as well as KpsT as 
a membrane protein involved in the transport of PS 
polymers across the cellular envelope in B. pertussis.

● To determine the impact of PS capsules on the virulence 
of B. pertussis, a microarray experiment was run testing a 
△KpsT mutant against the wild-type.



Producing the Replicates
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Table 1: B. pertussis strains used in this study.



Table 2: List of forward and reverse primers used in cloning.



Table 3: List of forward and reverse primers (from 5′ to 3′) used in Real-time PCR analysis.
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Figure 1: Relative transcriptional activity of vrgs and vags in BPSM bacteria recovered from mice 
lungs versus in vitro BPSM grown in virulent phase.



Figure 2: Construction of ΔkpsT, ΔkpsE and ΔvipC B. pertussis mutants.



Figure 3: Phenotypic characterization of the ΔkpsT, ΔkpsE and ΔvipC mutants.



Figure 4: Production of bvg-regulated virulence proteins in ΔkpsT mutant.



Figure 5: Trancriptional activity in ΔkpsT mutant.(A) Relative transcriptional activity of vags.



Figure 6:Characterization of the BvgS-VFT2-ΔkpsT mutant. (A) Production of bvg-regulated 
virulence proteins.



Figure 7: Expression and purification of His-BvgS from B. pertussis strains.



Figure 8: Lung colonization profile of B. pertussis KOcaps:kpsT and KOcaps:kpsMT strains.
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Discussion
● The results of this experiment were 

compared to findings in previous studies.
● In conclusion, this research portrays that 

the B. pertussis PS capsule transporter-
export machinery and in particular KpsT 
are necessary for optimal expression of 
virulence genes and therefore play an 
important role in pertussis pathogenesis.
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