17 JAN 2003

N
inrortiS

4y, \
ENZYMATIC STUDH'S OF RECOMBINANT
YEAST AND INSECT GLUTATHIONE S-TRANSFERASES

ARDCHARAPORN VARARATTANAVECH
2

With compliments
of

Taufwingdy sineauuiing

--------------------------------------------------------

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR
THE DEGREE OF MASTER OF SCIENCE
(MOLECULAR GENETICS AND GENETIC ENGINEERING)
FACULTY OF GRADUATE STUDIES

MAHIDOL UNIVERSITY
2002
TH
Aetbe ISBN 974-04-2594-1

20012

e

COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. of Grad. Studies, Mahidol Univ. Thesis / iv

4336311 MBMG/M  : MAJOR: MOLECULAR GENETICS AND
GENETIC ENGINEERING; M.Sc.
(MOLECULAR GENETICS AND GENETIC
ENGINEERING)

KEY WORDS : GLUTATHIONE S-TRANSFERASE/

SACCHAROMYCES CEREVISIAE/ANOPHELES

DIRUS/SITE-DIRECTED MUTAGENESIS/
KINETIC STUDY/STABILITY ASSAY

ARDCHARAPORN VARARATTANAVECH: ENZYMATIC
STUDIES OF RECOMBINANT YEAST AND INSECT GLUTATHIONE S-
TRANSFERASES. THESIS ADVISORS: ALBERT J. KETTERMAN, Ph.D.,
CHANAN ANGSUTHANASOMBAT, Ph.D., DUNCAN R. SMITH, Ph.D.,
135 p. ISBN 974-04-2594-1

Glutathione S-transferases (E.C.2.5.1.18; GSTs) are a super-gene family
of dimeric multifunctional enzymes found in many organisms. They are involved
in xenobiotic detoxification. GSTs in yeast have been implicated in oxidative as
well as other stress responses, but little is known about the kinetic properties of
this enzyme. GSTs in insects are of interest because they play potential roles in
insecticide resistance. The objective of this study is to define the enzymatic
properties and physiological roles of GSTs of Saccharomyces cerevisiae and
Anopheles dirus.

In part I, GST of S. cerevisiae named GTT1 was cloned and characterized
for enzymatic properties. It lacks amino acid sequence homology of other GST
classes and the specificity toward 1-chloro-2,4-dinitrobenzene (CDNB) substrate
was significantly different. This demonstrated GTT1 should be grouped into
different class from any known GST classe.

In part II, six mutant enzymes of An. dirus adGST1-4, L33A, H38A,
HS0A, P120A, R136A and E37N/H38A were generated in E. coli to characterize
the critical residues in or near the active site pocket. All mutant enzymes were
purified by affinity chromatography. Marked differences in the kinetic parameters
could be observed in the mutants except for R136A. The mutations decreased
GSH binding affinity, especially L33A, H38A, H50A and E37N/H38A. The
mutations not only affected the GSH binding but also significantly decreased the
catalytic constant and catalytic efficiency. This finding suggested that these
residues play a critical role in the enzyme catalysis in addition to GSH interaction.
Substrate specificity and inhibition studies of the mutants demonstrated some
differences when compared with the wild type.

In addition, the residues in the active site L33, H50 and P120 appear to be
involved in structural stabilization of the enzyme. These results suggested that the
involvement of the GSH interaction and enzyme catalysis may be associated with
many amino acids around the GSH binding site with different contributions. In
addition, the property differences of the mutants may result from conformational
changes of the protein.
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