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ABSTRACT

Cytochrome P450 3A4 (CYP3A4) is one of the Cytochrome P450 monooxygenases,
dominant in drug metabolism in human liver by virtue of its high levels of expression
in liver and other tissues. It represents about 30% of total CY P450. The aim of this
study is to develop a heterologous in vitro drug metabolizing enzyme system for
human CY P3A4 with NADPH-P450 reductase using Escherichia coli (E. coli). The
advantages of this bacteria system include low maintenance cost, ease of use and the
high yield of enzymes. The gene encoding CYP3A4 was identified from database and
specific primers were designed. The cDNA was then amplified using polymerase
chain reaction and the human liver cDNA was the initial template. The recombinant
170.CYP3A4 with the NADPH-P450 reductase expression plasmid was constructed
for cloning into E. coli. The two plasmids were co-expressed and harvested. The
identification and confirmation of the protein was done by SDS-PAGE, Western-Blot
and spectral analysis;, while the functionality of the enzyme was performed using
Vivid® P450 kit. The CYP3A4 gene sequence and its construct in the expression
plasmid were confirmed with direct sequencing. The optimal condition for large
scale expression of CYP3A4 protein was 30C for 48 hours. The pro tein expressed
was successfully characterized. The SDS-PAGE and Western-blot confirmed the
bands at 57 kDa for CYP3A4 and 80 kDa for NADPH-P450 reductase. The spectral
determination of CYP3A4 showed a absorbance peak at the UV wavelength of 450
nm. The yield of this recombinant protein was 71.4286 nmol/ml protein; and the
activity was 9442.89 nmol/min/ml protein. The Michaelis-Menten parameters
determined from the protein were 35.2 uM for the K, and 1366.3 RFU/min/pmol
CYP3A4 for the Vma. An in vitro heterologous system containing co-expression of
CYP3A4 with NADPH-P450 reductase in E. coli was successfully developed and
characterized. The system would be of enormous benefit for elucidation of metabolic
pathways for new chemical entities as well as in the study of drug-drug and drug-
herb interactions.
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CHAPTER 1

INTRODUCTION

1.1 BACKGROUND OF THE STUDY

Cytochrome P450 (CY P450) is one of the Phase | drug-metabolizing enzymes found
mainly in the liver (Coleman, 2005). It is an integra membrane-bound heme-
containing enzyme. CYP450 comprises a superfamily of homeoproteins which
function as the termina oxidase of the mixed function oxidase system. This
superfamily is divided into families and subfamilies according to their amino acid
sequences (Nelson et. al., 1996). As up to date, eighteen subfamilies of CYPs
contribute substantially to the metabolism of drug and non-drug xenobiotics (Miners
et. al., 1998).

The expressions of the CY P enzymes vary between individuals due to interaction of
the environment with genetic. The variation of the expression and functionality of the
enzymes are often complicated by diseases (Miners et. al., 1998). These factors
produce inter-individual variation in the rate and metabolic pathways of xenobiotics.
Xenobiotics are chemical compounds that do not belong to the normal composition
of the human body. These compounds enter the body via diet, air and medication;
elimination of xenobiotics from the body occurs after biotransformation (Coleman,
2005). Xenobiotic metabolizing CYP isoforms typically exhibit characteristic, but
occasionally overlapping patterns of substrate specificities and inhibitor profiles
(Minerset. al., 1998).
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