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Enterobacter sp. species are nosocomial pathogens that could cause variety of
infections, such as pneumonia, urinary tract infections or surgical wound infections.
This ability in infecting human can cause by present of antibiotic-resistant plasmids
which resistant toward antibiotics and this become a challenging clinical problem.
The aim of this study is to isolate and characterize the plasmid extracted from
Enterobacter cloacae from breast milk in Malaysian women. Extraction method of
modified alkaline lysis and using Promega PureYield™ Plasmid Miniprep System
were used to obtain high concentration of plasmids. The product size was expected to
be ~11kbp and in this experiment, highly purified and concentrated plasmids were
difficult to obtain thus, several modifications in plasmid extraction a required. PCR
reaction was run using M13 universal primers and send for sequencing for the
fragments which being amplify. This project was also being carried out to design a

more versatile plasmid DNA which might aid in cloning system.
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Enterobacter sp. ialah nosokomial patogen yang mampu mengundang pelbagai jenis
jangkitan seperti pneumonia, jangkitan saluran kencing atau jangkitan pada luka
pembedahan. Kemampuan bakteria ini dalam menjangkiti tubuh badan manusia
boleh disebabkan oleh ketahanan antibodi plasmid yang mampu bertahan walau
dengan kehadiran antibodi dan ini menjadi masalah dalam dunia perubatan. Tujuan
utama projek ini adalah untuk mengekstrak dan mengalpasti ciri-ciri plasmid dari
Enterobacter cloacae yang dijumpai dalam kandungan susu badan wanita di
Malaysia. Kaedah pengekstrakan plasmid melalui lisis alkali yang telah di olah dan
pengunaan  Promega PureYield™ Plasmid Miniprep Sistem telah diaplikasikan
demi memperoleh kepekatan plasmid DNA yang tinggi. Dianggarkan saiz plasmid
adalah ~11 kbp dan ianya agak sukar untuk memperoleh plasmid yang kurang
tercemar lalu menyebabkan beberapa langkah pengekstrakan yang biasa dilakukan

perlu diolah. PCR reaksi telah dilakukan dengan menggunakan M13 primer universal



dan dihantar untuk jujukan bagi ruas DNA yang telah diperbanyakkan. Selain itu,
projek ini juga bertujuan untuk mencipta vektor yang serba guna yang mungkin

mampu meningkatkan keupayaan sistem pengklonan yang sedia ada pada masa kini.
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CHAPTER 1

INTRODUCTION

Enterobacter spp. is in the family Enterobacteriaceae  and can be
classified as facultative anaerobic Gram-negative bacilli. They produce acid upon
glucose fermentation with an optimal growth temperature of 30 °C. This species
can lead to various infections, including pneumonia, sepsis and intestinal
infection. Enterobacter cloacae infections have the highest mortality rate
compared to other Enterobacter strains. This bacterium can be easily found on
human skin, within our foods, urine and can also be detected within infected
breast milk. Thus, children with long breastfeeding might expose toward a higher
level of risk for associated developmental ill effects. The pathogenicity of the
plasmid can be due to the presence of the resistance plasmid families in
Enterobacteriaceae. Plasmids are also known as extrachromosomal that did not
carry genes involve in the bacteria growth. Plasmid consist few elements like
Origin of Replication (ORI) that allow the plasmid to replicate independently
without depending on the genome replication mechanism. To create an exact
copy, plasmid will recruit or use the replicative machinery in their replication
process. Another element would be the multiple cloning sites (MCS) or known as
the polylinkers are the region where unique restriction enzyme presents. This
makes the plasmid act as the vector and vehicle for genes of interest for cloning

purposes. Selectable marker elements are the antibiotics resistance gene that



involve for the maintenance of the plasmid within the host bacteria. Selectable
markers are useful for the cells for surviving under selective environment
allowing plasmid to stay within the cells at very long time. Example of the
resistant gene is amp”gene resistant toward ampicillin, cam”™ gene allow the

bacteria to survive in the present of Chloramphenicol antibiotics.

Identifying and classification of the plasmid in homogeneous group on
their phylogenetic relatedness are crucial to analyze and obtain information of
their pathogenicity characteristics. The standard procedure in isolating and
characterizing the plasmid involve in gel electrophoresis method to determine the
size of the plasmid. After the sequencing by Sanger Sequencing method, the
information can be analyses through Bioinformatics tools for instant BLAST and
Pairwise Alignment analysis to identify the phylogeneticity for the plasmid .
Understanding on the properties of the plasmid within the host cell allows us to
understand more on the causative disease of Enterobacter cloacae thus, reduce
the clinical challenge in disease diagnose. Other than that, new versatile plasmid
system can be develop and may offers several advantages over previously cloning

system.

OBJECTIVE

To characterized the plasmid from Enterobacter sp.
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