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Chapter One Introduction

1.Introduction

Bacteriocins, defined as biologically active proteins or peptides, are found in
almost every bacterial species. Bacteriocins from lactic acid bacteria (LAB),
especially, have drawn special attention due to their potential application as natural
food preservatives in the food industry (Ramu et al., 2015). At present, a wide
attention on LAB as an antimicrobial with a broad spectrum has been constantly
highlighted. (Aureli et al., 2011).

Most of urinary tract infections (UTI) caused by bacteria, fungal and viral
infections (Amdekar et al., 2011), in which 90% of UTI caused by gram-negative
bacteria while gram-positive bacteria only cause 10% (Weekes, 2015).
Pseudomonas aeruginosa is an opportunistic pathogen. It has a limited nutritional
requirements and it can adapt to a wide range of environmental conditions.
Because of the high propensity of this pathogen to establish resistance, treatment of

P. aeruginosa infections with antibiotics is difficult (Tacconelli et al., 2017).

Yeast of the genus Candida is frequent colonizers of the skin and mucous
membranes of animals and are widespread in nature and normally found in the
mouth, gastrointestinal tract and vagina, as well as on the skin. Candida is part of
the normal flora of bacteria and fungi that live in or on the human body and causes
health problems only when there is an overgrowth (CATIE, 2001). C. albicans has
a specialized set of proteins (adhesins) which mediate adherence to other C.
albicans cells to other microorganisms, to abiotic surfaces and to host cells.
(Garcia et al., 2011). Arguably the best studied Candida albicans adhesions are
the agglutinin-like sequence (ALS) proteins which form a family consisting of
eight members (Alsl-7 and Als9). Because interaction of C. albicans with
different host sites might result in differential expression of the various ALS genes,

studying gene expression would be useful in grouping the various Als proteins into

—
[EEN
| —_—



Chapter One Introduction

potentially different functions or establishing a hierarchy of importance for Als
proteins at different host sites or across different disease states (Aysha Ali et al.,
2015).

Pseudomonas aeruginosa secrete exopolysaccharides (EPS) with 3 molecular
components, including Pel (pellicle), alginate, and Psl (polysaccharide synthesis
locus) (Mann and Wozniak , 2012). Both Psl and Pel are important for the EPS
initiation process follows by the production of alginate-rich polymer to develop the
biofilm maturation. Accordingly, Psl not only increases biofilm rigidity but also
induces bacterial cell aggregation and promotes the chronic stage of infection, while
alginate-dominant biofilms might be formed in the earlier phase of infection (Jones,
and Wozniak., 2017).

Aim of study:
This study aims to detect the molecular effect of lactic bacteriocin on some
microbial uropathogenic causes ( Candida albicans and Pseudomonas aeruginosa).

by following the next steps:

1. Isolation and identification of Lactobacillus plantarum,Candida albicans and
Pseudomonas aeruginosa using differential culture media and different
biochemical tests.

2. Extraction and purification of the bacteriocin compound in Lactobacillus using
ion exchange and gel filtration.

3. Investigating the sensitivity of microbial isolates (Candida albicans and
Pseudomonas aeruginosa) towards some antibiotics

4. Investigation of the minimum inhibitory concentration of bacteriocin against
Pseudomonas aeruginosa and Candida albican.

5. Molecular investigation of the effect of bacteriocins on biofilm formation of
isolates (Candida albicans and Pseudomonas aeruginosa) by gene expression (RT-
gPCR).
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