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ABSTRACT

Thiopurine Methyltransferase (TPMT) is an enzyme involved in the metabolism of thiopurine
drugs. The enzyme has been found to be polymorphic resulting in wide pharmacokinetic and
pharmacodynamic differences among patients. Outcome of therapy has been correlated with the
expression of protein in different patients. A quantitative PCR method which measures the
expression of gene is thus useful in clinical setting. Patients prescribed thiopurine should be
monitored with respect to the protein expression for appropriate dosing of drugs. The aim of the
study is to clone the TPMT gene for use in quantitative PCR process. The clone would be used
for the generation of calibration curve to allow an absolute quantitative PCR method to be
developed. Specific amplification of the gene of interest was performed by specific primer
designed. Subsequently, the DNA encoding for the correct gene was transformed into E-coli.
Specific primer was designed and the gene of interest was successfully amplified. The bacterial
are successfully grown in the agar plate but the screening process does not show positive result

in the colony selected.
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CHAPTER 1

INTRODUCTION

1.1 TPMT

Thiopurine S-methyitransferase (TPMT) is an enzyme that catalyzes S-methylation of
thiopurines drugs including 6-mercaptopurine, 6-thioguanine and azathioprine which are
the drugs that are used in the treatment of acute lymphoblastic leukemia, rheumatoid
arthritis and autoimmune hepatitis, as well as in organ transplantation. In order to exert
their cytotoxic effects, thiopurines must be metabolised to 6-thioguanine nucleotides and
TPMT enzyme lead to the formation of inactive metabolites. Outcome of therapy has
been correlated with the expression of protein in different patients. The enzyme has been
found to be polymorphic resulting in wide pharmacokinetic and pharmacokinetic
differences among patients. Interindividual differences on the enzyme expression are
high and it is estimated that 88.6% had high enzyme activity, 11.1% had intermediate
activity, and 0.3% had low or undetectable activity. A quantitative PCR method which
measures the expression of gene is thus useful in clinical setting. Patients prescribed
thiopurine should be monitored with respect to the protein expression for appropriate
dosing of drugs. Patient that have low or undetectable activity of TPMT are prone to the

toxic effect even in the normal dose thiopurine drugs.



