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Chapter One Introduction

1.1 Introduction

Staphylococcus aureus is one of the most powerful bacterial pathogens
on the world, with antibiotic-resistant strains such as Methicillin-Resistant
Staphylococcus aureus (MRSA) (Paterson, 2020). MRSA is significant
community acquired pathogen and it is known to be associated with hospital
acquired (HA-MRSA) infections, this bacteria is also known to cause invasive

infections that lead to high mortality rates (Brown, 2015).

In the treatment of staphylococcal infections, antibiotics that target
bacterial processes such as cell wall synthesis, protein synthesis, and DNA
synthesis are used. However, medication failure due to antibiotic resistance is
regarded as a significant issue that results in tremendous human and medical
costs. Antibiotic resistance can be transmitted by mobile genetic elements due
to a variety of processes such as enzymatic drug inactivation, altered drug
targets, altered drug accessibility, and efflux increase of antimicrobial elements.

(Vestergaard and Ingmer, 2019).

Staphylococcus aureus produces a number of virulence factors, which are
classified as accessory gene products that are not needed for cell division or
normal development. Cell surface-associated (adherence) factors and secreted

(exotoxin) factors are two types of these factors (Costa et al., 2013).

Tracking pathogenic bacteria and multi-resistant strains needs DNA
fingerprinting (Bhakta et al., 2018). Variable Number of Tandem Repeat
Regions (VNTRs) are repeated DNA loci present in bacterial genes that can
vary between strains and are used as an effective identification tool for

pathogenic bacteria (Burguefo et al., 2020).
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Special genetic creators are used to decide the molecular evolution of
various isolates and their relationship to essential physiological properties
(pathogenicity and evolutionary survival), and little knowledge regarding
genetic heterogeneity in MRSA was available regionally, so this study one of

the first studies in Irag.

The aim of the study

The current study aimed to isolate and Identify the MDR Staphylococcus
aureus isolated from different clinical cases and molecular profiling using
multiple locus Variable Number Tandem Repeat Analysis (MLVA). To achieve

this aim, the following steps should be performed:

1. Isolation and identification of Staphylococcus aureus from different
clinical infections.

2. Detection the resistance isolates against antimicrobial agent from
different  families, including fluoroquinolones, beta lactam,
aminoglycosides etc., as well as the study of the minimum inhibitory
concentration MIC for some of these antibiotics. And classify it into
(MDR / XDR / Pan Drug).

3. Detection broad-spectrum beta-lactamase, Metallo B-lactamase, and
AMPC enzymes.

4. Genetic typing of the of Methicillin Resistant Staphylococcus aureus
(MRSA) using Multiple Locus Variable Number Tandem Repeat
Analysis (MLVA) for the sdrC, clfA, clfB, sspA, and spa.
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