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Introduction

Staphylococcus aureus claimed the
lives of over 1 million people in 2019 (1).
One factor contributing to S. aureus’s
virulence is the staphylococcal exotoxin
alpha-hemolysin, encoded in the hly
gene (2). Because of S. aureus’
eminence, it is important to evaluate the
effect of antimicrobial therapy on hly
gene expression using quantitative
reverse-transcription qPCR.

Methods

The MIC of oxacillin will be determined
using a broth microdilution assay in
accordance with CLSI guidelines (3). A
stock solution containing oxacillin will
be diluted to a concentration no less
than 1000pg/mL.

The initial solution will be diluted 12
times in successive test tubes using a
dilution factor of 0.5 to yield antibiotic
concentrations ranging from
~1000ug/mL to ~0.24ug/mL. Each test
tube will be inoculated with bacterial
culture and incubated for 16 hours
alongside a control culture to
determine the smallest amount of
oxacillin that inhibits growth.

After the MIC has been determined, RT-
gPCR can be carried out. First, a
control culture will be used to
determine primer efficiency. Then,
broth tubes containing concentrations
of one-fourth and one-half the MIC wiill
be inoculated alongside a control and
incubated for 16 hours. After
incubation, two-step RT-qPCR will be
carried out to determine the expression
of the hly gene under the
aforementioned conditions alongside
the reference gene arcC.

Anticipated Results

Several studies have affirmed the influence of
sub-inhibitory concentrations on alpha-
hemolysin expression. In 1998, it was
determined that “B-lactam antibiotics [...]
strongly induce hly expression” (4).
Additionally, the B-lactam nafcillin was found
to prolong hly expression in methicillin-
sensitive strains of S. aureus (5). Because of
this, it is anticipated that oxacillin will
heighten the expression of the hly gene.
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