Overexpression and Purification of MRSA Associated Proteins BlaR1
and MecR1
Diego Orea1, Huan Zhang2, Michael Crowder2
1Department

of Chemistry and Biochemistry, California State University San Marcos, San Marcos, California, 92096
2Department of Chemistry and Biochemistry, Miami University, Oxford, Ohio 45056
Introduction
The Methicillin Resistant Staphylococcus Aureus
(MRSA) pathogen is a global concern due to its
prevalence and ability to resist β-lactam
antibiotics 2,3. β-Lactam antibiotics (BLAs) are
one of the largest antibiotic classes and are
characterized by the presence of the β-lactam
ring in their structure4. BLAs function by
interfering with bacterial cell wall biosynthesis
3,4. Specifically BLAs target the peptidoglycan
transpeptidase PBP which prevents effective
cross linking of the cell wall4.
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Transformation of BL21 (DE3) strain of E-coli using heat shock.
The transformed cells are then cultured for future procedures

Figure 7: Agarose gel showing
the products of the PCR
reaction. The 3 circled bands
verify that the desired DNA
was amplified.

Purification of BlaR1 & MecR1
Figure 5: The peaks yielded by the
MALDI-TOF MS analysis of BlaR1. The
numbers highlighted in red the peaks that
were predicted by trypsin digesting BlaR1

1. Growth and
selection of cells

2. Induce the
overexpression of
protein using IPTG

3. Lysing the cells
using the French press

5. Ultracentrifuge is
used to collect the
membrane

4. Centrifuge lysed
cells and collect
supernatant

Conclusions

• Different conditions need to be explored for the
overexpression and purification of both BlaR1
and MecR1.
• Future work includes using Urea to resuspend the
pellets of both proteins after the initial
centrifugation. The reasoning behind this is that
SDS-page analysis of MecR1 shows expression
of a protein around the 17 kilodalton region.
• Additional follow up work also includes using
MALDI-TOF mass spectrometry to identify the
previously mentioned protein.

Figure 1: The backbone of the penicillin family of β-lactam antibiotics.
The β-lactam ring is highlighted in red.

MRSA has two main mechanisms of resistance
to BLAs 1,3,4. The first mechanism involves the
production of the β-lactamase blaZ which
renders BLAs useless by hydrolyzing the βlactam ring3. The blaZ production pathway has
two main components, a sensor protein BlaR1
and a repressor blaI1,2.The mecA mechanism
involves the production of mecA which is an
alternative transpeptidase that has a lower
binding affinity for BLAs 3,4.

Figure 1: The C-terminal
sensor domain of BlaR1
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Figure 6: Analysis by western blot
yielded a band for a low weight
protein which could be the Cterminal domain of MecR1 that was
self cleaved
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Design of recombinant DNA with sequence for
truncated BlaR1

Figure 2: blaI protein
bound to DNA
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Figure 3: The structure of the transpeptidase MecA

Our investigation has two distinct goals. Our first
goal is to design a procedure that will allow us to
purify BlaR1 minus the C-terminal domain. Our
second goal is to further elucidate the mecA
mechanism of resistance.
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Figure 4: SDS-page gel of MecR1 and
BlaR1 containing samples of both proteins
throughout the experiment.

Figure 8: An agarose gel was
run in order to verify if the
endonucleases cleaved the
Plasmid.
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