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ABSTRACT

METHODOLOGY

Exodeoxyribonuclease VII (ExoVII) is an enzyme that catalyzes the bidirectional
exonucleolytic cleavage of single stranded DNA. ExoVII comprises of two subunits that are
large XseA and small XseB [1]. It is one of the key players of DNA repair and recombination DNA isolation
processes in bacteria. Despite having central role in DNA repair and recombination, the
target has not received required scientific attention since its first published data in 1974 by
Chase and Richardson on ExoVII of E. coli [2,3]. ExoVII has significant potential to serve as a
drug target.
The present work is focused on the cloning, expression and purification strategies of small
subunit XseB of ExoVII from Vancomycin Resistant Staphylococcus aureus (VRSA) strain
Mu50. The gene xseB encodes 231 bp gene products was cloned in pSpeedET vector and
transformed to E. coli DH5α strain. This was followed by expression of construct in E. coli
BL21DE3 cells. The expressed product of 8.7 kDa was purified from rest of the bacterial
proteins using Ni-NTA resin through affinity chromatography. Then further oligomeric nature Transformation in
of protein was determined using size exclusion chromatography (75pg superdex). However, E. coli BL21CDE3
1H, 15N HSQC spectra indicated the folding of protein.
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INTRODUCTION
 Staphylococcus aureus is one of the normal flora of human being but yet
occasionally threatens human life as a pertinacious pathogen. Additionally, its
ability to outmaneuver the immune system and its phenotype for multidrug
resistance makes it one of the most challenging pathogenic micro-organisms in
the history of antibiotic chemotherapy
 Vancomycin that served as the last resort to anti-MRSA chemotherapy has cast a
dark shadow with the emergence MRSA strain Mu50 in 1997. This strain was the
result of adaptive mutation against vancomycin which gained reduced
succeptibility to vancomycin and named as Vancomycin-intermediate S. aureus
(VISA) [4]..
 However, the resistance can be controlled by targeting different proteins of
bacterial replication system, recombination system, repair system and other
systems that have not been targeted previously.
 Exodeoxyribonuclease VII is one of the candidates that can be exploited to
develop new drugs against these resistant superbugs. This is an important target
because of its involvement in different essential processes occur in bacteria, such
as DNA repair and recombination processes.
 Exodeoxyribonuclease VII comprises of two subunits (large and small subunits)
which in combination degrades single stranded DNA bidiredctionally.
 In this study, small subunit of Exodeoxyribonuclease VII (ExoVII) was targeted
for cloning, expression and purification. The target was further proceeded for 1H,
15N HSQC experiment to determine its folding.

Gene Amplification

RESULTS

 Small subunit of Exodeoxyribonuclease VII was successfully cloned and transformed in DH5α strain.
Restriction Digestion This protein showed high expression in BL21DE3 with major part in soluble fraction.

15N

Expression Check

Purification of
Labeled Protein via NiNTA resin

Second Step
Purification through
Superdex 75pg

70
60

50

40
30

25
20

15

10

protein in bound fraction
showing the presence of
his-tag on protein

Elution of protein at ~202 ml
indicating that protein might
have monomeric nature

1H, 15N

HSQC spectra of
target protein reflecting its
folding pattern.

NMR
Spectroscopy

CONCLUSIONS
The data reported here demonstrates for the first time the cloning, expression and
purification strategy for the small subunit of Exodeoxyribonuclease VII (ExoVII).
The data of 1H, 15N HSQC demonstrates the folding of protein.

FUTURE DIRECTIONS
• Solving structure of the target protein using NMR spectroscopy.
• Submission of the structure to Protein Data Bank (PDB).
• Screening of compounds that can inhibit the target protein through
bioinformatics tools.
• Synthesis of active compounds in wet lab.
• Evaluation of synthesized active compounds against the target protein.
• This all would result in discovery of lead molecule that can serve as drug
candidate.
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