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IntroductionIntroduction
Streptococcus Streptococcus agalactiaeagalactiae, also known as Group B Streptococcus , also known as Group B Streptococcus 
(GBS), is one of the most common causes of invasive infections (GBS), is one of the most common causes of invasive infections 
including sepsis, meningitis, and pneumonia in neonates and including sepsis, meningitis, and pneumonia in neonates and 
immunocompromisedimmunocompromised patients. A major virulence factor patients. A major virulence factor 
encoded by all nine serotypes of GBS is the surface protein, C5aencoded by all nine serotypes of GBS is the surface protein, C5a
peptidase (SCPB). This enzyme specifically degrades the human peptidase (SCPB). This enzyme specifically degrades the human 
C5a C5a chemotaxinchemotaxin and promotes intracellular invasion of epithelial and promotes intracellular invasion of epithelial 
cells. Previous experiments revealed that some clinical serotypecells. Previous experiments revealed that some clinical serotype
V strains contain a partial deletion within the V strains contain a partial deletion within the scpBscpB gene. This gene. This 
study investigates whether these strains are a unique lineage study investigates whether these strains are a unique lineage 
and are functionally similar to each other but different from and are functionally similar to each other but different from 
strains that lack the strains that lack the scpBscpB deletion. I postulated that the strains deletion. I postulated that the strains 
containing the deletion are clonally related and that the deleticontaining the deletion are clonally related and that the deletion on 
in in scpBscpB reduces the ability of strains to invade HEpreduces the ability of strains to invade HEp--2 cells.2 cells.

MethodsMethods
A Western blot using polyclonal rabbit antibodies against SCPB 
was performed on total proteins extracted from both mutant 
(SCPBdel) and wild type (SCPB+) strains. Antibiotic resistance, 
intracellular invasion assays using HEp-2 monolayers were 
conducted on serotype V variants.  Then, adherence assays also 
using HEp-2 monolayers were performed on the same serotype V 
variants.

ResultsResults
•• Western blot analysis demonstrates the presence of SCPB in Western blot analysis demonstrates the presence of SCPB in 
the SCPBthe SCPB++ strain and the absence of the protein in strain and the absence of the protein in SCPBSCPBdeldel

strains. strains. 

Is there a difference in the frequency of invasion between Is there a difference in the frequency of invasion between 
SCPBSCPBdeldel and SCPBand SCPB++ strains?strains?

••Because adherence precludes invasion, I postulated that the Because adherence precludes invasion, I postulated that the 
SCPBSCPBdeldel strains invade epithelial cells more frequently than the strains invade epithelial cells more frequently than the 
SCPBSCPB++ strain because these mutants adhere better.strain because these mutants adhere better.

Is there a difference in adherence between these strains?Is there a difference in adherence between these strains?
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ConclusionsConclusions
• Contrary to my hypothesis, strains that contain the scpB
deletion demonstrate a higher percent invasion than the strain 
without the deletion. 

• Strains that contain the scpB deletion adhere to the surface of 
epithelial cells better than the strain without the deletion.

• Similarities in higher frequencies of invasion and adherence 
suggest that these SCPBdel strains belong to a common lineage. 
However, this deletion is unlikely to account for the increase in 
invasion and adherence since the tested strains are not isogenic. 
Most likely, the SCPBdel strains express an unknown invasin
and/or adhesin that is not present in the other lineage. 
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Future ResearchFuture Research
•• Use restriction fragment length polymorphism (RFLP) to Use restriction fragment length polymorphism (RFLP) to 
compare the genomes of the compare the genomes of the SCPBSCPBdeldel variants and the SCPBvariants and the SCPB++ strain strain 
and determine if the and determine if the SCPBSCPBdeldel variants belong to distinct lineages.  variants belong to distinct lineages.  

•• Develop a Wright strain technique to determine if these serotypDevelop a Wright strain technique to determine if these serotype e 
V strains are multiplying V strains are multiplying intracellularlyintracellularly and if so, how their and if so, how their 
growth rates differ from each other.growth rates differ from each other.

•• Obtain and compare more strains for frequencies of invasion andObtain and compare more strains for frequencies of invasion and
adherence to further investigate if this deletion is unique withadherence to further investigate if this deletion is unique within in 
the tested strains or is more widespread among other lineages.the tested strains or is more widespread among other lineages.

Figure 1: SDS-PAGE photo of GBS 
serotype V strains illustrating the 
deletion in  the scpB gene (K. Reagan, 
unpublished). 
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Figure 3: The red arrow 
points to the SCPB 
protein band. Full length 
SCPB is ~130 kD.

Figure 4: Graph showing an increase in 
the  frequency of invasion for a SCPBdel

strain compared to the SCPB+ strain. 

Figure 5: Graph showing an increase in the  
frequency of invasion for other SCPBdel

strains compared to the SCPB+ strain.

Figure 7: Graph showing the percent 
difference in increased adherence of 
SCPBdel strains compared to the SCPB+

strain. Percent difference is calculated 
by dividing the difference in adherence 
between the mutant and wild type 
strain over the percent adherence of 
the wild type strain. 

Figure 6: Graph showing an increase in the 
frequency to adhere to epithelial cells for 
SCPBdel strains compared to the SCPB+

strain. 
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Step 1: Inoculate a 24 well plate containing HEp-2 
monolayers with bacteria culture. Incubate 2 
hours.

Step 2: Replace media with antibiotic containing 
media to kill extracellular bacteria. Incubate 2 
hours.  

Figure 2: Invasion assay protocol.

Step 3: Assay viable intracellular, antibiotic 
resistant bacteria by agar plate counts. 
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