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Abstract

The glutathione S-transferases (GST) represent a major group of detoxification
enzymes. All eukaryotic species possess multiple cytosolic and membrane-bound GST
isoenzymes, each of which displays distinct catalytic as well as noncatalytic binding
properties: the cytosolic enzymes are encoded by at least five distantly related gene
families (designated class alpha, mu, pi, sigma, and theta GST), whereas the
membrane-bound enzymes, microsomal GST and leukotriene C, synthetase, are
encoded by single genes and both have arisen separately from the soluble GST.
Evidence suggests that the level of expression of GST is a crucial factor in determining
the sensitivity of cells to a broad spectrum of toxic chemicals. In this article the

biochemical functions of GST are described to show how individual isoenzymes
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contribute to resistance to carcinogens, antitumor drugs, environmental pollutants, and

products of oxidative stress.

A description of the mechanisms of transcriptional and posttranscriptional regulation of
GST isoenzymes is provided to allow identification of factors that may modulate
resistance to specific noxious chemicals. The most abundant mammalian GST are the
class alpha, mu, and pi enzymes and their regulation has been studied in detail. The
biological control of these families is complex as they exhibit sex-, age-, tissue-,
species-, and tumor-specific patterns of expression. In addition, GST are regulated by a
structurally diverse range of xenobiotics and, to date, at least 100 chemicals have been
identified that induce GST; a significant number of these chemical inducers occur
naturally and, as they are found as nonnutrient components in vegetables and citrus
fruits, it is apparent that humans are likely to be exposed regularly to such compounds.
Many inducers, but not all, effect transcriptional activation of GST genes through either
the antioxidant-responsive element (ARE), the xenobiotic-responsive element (XRE),
the GST P enhancer I(GPE), or the glucocorticoid-responsive element (GRE).
Barbiturates may transcriptionally activate GST through a Barbie box element. The
involvement of the Ah-receptor, Maf, Nrl, Jun, Fos, and NF-kB in GST induction is
discussed. Many of the compounds that induce GST are themselves substrates for
these enzymes, or are metabolized (by cytochrome P-450 monooxygenases) to
compounds that can serve as GST substrates, suggesting that GST induction represents
part of an adaptive response mechanism to chemical stress caused by electrophiles. It
also appears probable that GST are regulated in vivoby reactive oxygen species (ROS),
because not only are some of the most potent inducers capable of generating free
radicals by redox-cycling, but H>O>has been shown to induce GST in plant and
mammalian cells: induction of GST by ROS would appear to represent an adaptive
response as these enzymes detoxify some of the toxic carbonyl-, peroxide-, and
epoxide-containing metabolites produced within the cell by oxidative stress.

Class alpha, mu, and pi GST isoenzymes are overexpressed in rat hepatic preneoplastic
nodules and the increased levels of these enzymes are believed to contribute to the
multidrug-resistant phenotype observed in these lesions. The majority of human tumors
and human tumor cell lines express significant amounts of class pi GST. Cell lines
selected in vitrofor resistance to anticancer drugs frequently overexpress class pi GST,
although overexpression of class alpha and mu isoenzymes is also often observed. The
mechanisms responsible for overexpression of GST include transcriptional activation,
stabilization of either mRNA or protein, and gene amplification.



In humans, marked interindividual differences exist in the expression of class alpha,
mu, and theta GST. The molecular basis for the variation in class alpha GST is not
known. Absence of certain class mu and theta GST can be attributed to deletion of the
GSTMIgene in 50% of the population and deletion of the GSTTIgene in 16% of the
population. The biological consequences of failure to express hGSTMI or hGSTTI protein
can include susceptibility to bladder, colon, skin, and possibly lung cancer.
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Use of immuno-blot techniques to discriminate between the glutathione S-transferase
Yf, Yk, Ya, Yn/Yb and Yc subunits and to study their distribution in extrahepatic tissues.
Evidence for three immunochemically distinct groups of transferase in the rat

Source: Biochemical Journal

Glutathione S-transferase expression in benign and malignant ovarian tumours
Source: British Journal of Cancer

Glutathione S-Transferase n Facilitates the Excretion of Arsenic from Arsenic-Resistant
Chinese Hamster Ovary Cells

Source: Biochemical and Biophysical Research Communications

The Structure of Two Murine Class-Mu Glutathione Transferase Genes Coordinately
Induced by Butylated Hydroxyanisole

Source: Archives of Biochemistry and Biophysics

Cytidine methylation of regulatory sequences near the pi-class glutathione S-
transferase gene accompanies human prostatic carcinogenesis.

Source: Proceedings of the National Academy of Sciences

Ethoxyquin-induced resistance to aflatoxin B1 in the rat is associated with the
expression of a novel Alpha-class glutathione S-transferase subunit, Yc2, which
possesses high catalytic activity for aflatoxin B1-8,9-epoxide

Source: Biochemical Journal

Simple inhibition studies for distinction between homodimeric and heterodimeric
isoenzymes of glutathione transferase.

Source: Journal of Biological Chemistry

The Role of Glutathione and Glutathione Transferases in Chemical Cardnogenesi
Source: Critical Reviews in Biochemistry and Molecular Biology

Biochemical and immunological characterization of rat spleen prostaglandin D
synthetase.

Source: Journal of Biological Chemistry

Increased levels of glutathione S-transferase n transcript as a mechanism of resistance
to ethacrynic acid

Source: Biochemical Journal

Expression and polymorphism of glutathione S-transferase in human lungs: risk factors
in smoking-related lung cancer

Source: Carcinogenesis

Developmental aspects of a unique glutathione S-transferase subunit Yx in the liver
cytosol from rats with hereditary hyperbilirubinuria. Comparison with rat fetal liver
transferase subunit Yfetus

Source: Biochemical Journal

Glutathione S-transferases of mouse liver: sex-related differences in the expression of

various isozymes
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Purification and characterization of glutathione S-transferases in human kidney
Source: Clinica Chimica Acta

Studies of the development of basic, neutral and acidic isoenzymes of glutathione S-
transferase in human liver, adrenal, kidney and spleen

Source: Biochemical Journal

Identification of a novel glutathione transferase in human skin homologous with class
alpha glutathione transferase 2-2 in the rat

Source: Biochemical Journal

Isolation of aDrosophila gene encoding glutathioneS-transferase

Source: Biochemical Genetics

Electrophoretic and immunological analysis of human glutathione S-transferase
isozymes

Source: Annals of Human Genetics

Genetic heterogeneity of the human glutathione transfereses: A complex of gene
families

Source: Pharmacology & Therapeutics

Glutathione transferases in rat lung: the presence of transferase 7-7, highly efficient in
the conjugation of glutathione with the carcinogenic (+)-78,8a-dihydroxy-9a,10a-oxy-
7,8,9,10-tetrahydrobenzo[a]pyrene

Source: Carcinogenesis

Oxidoreductive regulation of nuclear factor kappa B. Involvement of a cellular reducing
catalyst thioredoxin

Source: Journal of Biological Chemistry

Human glutathione S-transferases

Source: International Journal of Biochemistry

Identification of two lithocholic acid-binding proteins. Separation of ligandin from
glutathione S-transferase B

Source: Biochemical Journal

The catalytic mechanism of glutathione S-transferase (GST). Spectroscopic
determination of the pKa of Tyr-9 in rat alpha 1-1 GST.

Source: Journal of Biological Chemistry

A new class of rat glutathione S-transferase Yrs-Yrs inactivating reactive sulfate esters
as metabolites of carcinogenic arylmethanols.

Source: Journal of Biological Chemistry

Mutations in Cu/Zn superoxide dismutase gene are associated with familial
amyotrophic lateral sclerosis

Source: Nature

Purification of glutathione S-transferases from rat lung by affinity chromatography.
Evidence for an enzyme form absent in rat liver
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Source: Biochemical and Biophysical Research Communications

Purification, induction, and distribution of placental glutathione transferase: a new
marker enzyme for preneoplastic cells in the rat chemical hepatocarcinogenesis.
Source: Proceedings of the National Academy of Sciences

Preferential over-expression of the class alpha rat Ya2 glutathione S-transferase
subunit in livers bearing aflatoxin-induced pre-neoplastic nodules. Comparison of the
primary structures of Yal and Ya2 with cloned class alpha glutathione S-transferase
cDNA sequences

Source: Biochemical Journal

The major glutathione S-transferase in salmonid fish livers is homologous to the
mammalian pi-class GST

Source: Comparative Biochemistry and Physiology Part B Comparative Biochemistry
Microsomal glutathione S-transferase is the predominant leukotriene C4 binding site in
cellular membranes.

Source: Journal of Biological Chemistry

Antioxidant response element

Source: Biochemical Pharmacology

The influence of phenobarbital, 3-methylcholanthrene and 2,3,7,8-tetrachlorodibenzo-
p-dioxin on glutathione s-transferase activity of rat liver cytosol

Source: Biochemical Pharmacology

Isolation of a cDNA clone and localization of the human glutathione S-transferase 3
genes to chromosome bands 11913 and 12913-14

Source: Annals of Human Genetics

Structure and function of glutathione S-transferases

Source: Biochimica et Biophysica Acta (BBA) - Protein Structure and Molecular
Enzymology

Squid major lens polypeptides are homologous to glutathione S-transferases subunits
Source: Nature

Chromosomal Mapping of the Human Mu Class Glutathione S-Transferases to 1p13
Source: Genomics

Estimation of genomic complexity, heterologous expression, and enzymatic
characterization of mouse glutathione S-transferase mGSTA4-4 (GST 5.7).

Source: Journal of Biological Chemistry

Cytosolic and microsomal glutathione S-transferase isoenzymes in normal human liver
and intestinal epithelium.

Source: Gut

Cellular Responses to Oxidative Stress: The [Ah] Gene Battery As a Paradigm

Source: Environmental Health Perspectives

Rat liver glutathione S-transferases. Nucleotide sequence analysis of a Ybl cDNA clone
and prediction of the complete amino acid sequence of the Yb1l subunit.


https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1073%252Fpnas.82.12.3964&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1042%252Fbj2680295&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0305-0491%252891%252990090-z&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0021-9258%252818%252999949-7&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0006-2952%252894%252990272-0&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0006-2952%252878%252990314-3&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1469-1809.1989.tb01786.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0167-4838%252894%252990086-8&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1038%252F336086a0&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1006%252Fgeno.1993.1429&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0021-9258%252817%252942210-1&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1136%252Fgut.30.6.854&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.2307%252F3431045&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0021-9258%252817%252938864-6&type=Scholix

Source: Journal of Biological Chemistry

Induction of Hepatic Glutathione Transferase and Suppression of 7,12-

Dimethylbenz[ <italic>a</italic>]anthracene-Induced Chromosome Aberrations in Rat
Bone Marrow Cells by Sudan Ill and Related Azo Dyes<xref ref-type="fn"
rid="FN2">2</xref>

Source: JNCI Journal of the National Cancer Institute

Isolation, Characterization, and Expression in Escherichia coli of Two Murine Mu Class
Glutathione S-Transferase cDNAs Homologous to the Rat Subunits 3 (Ybl) and 4 (Yb2)
Source: Journal of Biological Chemistry

Induction of mouse liver glutathione S-transferase by ethanol

Source: Biochemical Pharmacology

Glutathione-S-transferase, alcohol dehydrogenase and aldehyde reductase activities
during diethylnitrosamine-carcinogenesis in rat liver

Source: Cancer Letters

Identification of the Ah Receptor Nuclear Translocator Protein (Arnt) as a Component of
the DNA Binding Form of the Ah Receptor

Source: Science

Amino acid sequencing, molecular cloning and modelling of the chick liver class-theta
glutathione S-transferase CL1

Source: Biochemical Journal

Human liver microsomal glutathione transferase

Source: FEBS Letters

Relationship between hepatic DNA damage and methylene chloride-induced
hepatocarcinogenicity in B6C3F1 mice

Source: Carcinogenesis

Expression cloning of a cDNA for human leukotriene C4 synthase, an integral
membrane protein conjugating reduced glutathione to leukotriene A4.

Source: Proceedings of the National Academy of Sciences

Multiple regulatory elements and phorbol 12-O-tetradecanoate 13-acetate
responsiveness of the rat placental glutathione transferase gene.

Source: Proceedings of the National Academy of Sciences

Effect of ellagic acid on hepatic and pulmonary xenobiotic metabolism in mice: studies
on the mechanism of its anticarcinogenic action

Source: Carcinogenesis

Molecular cloning and expression of a cDNA encoding glutathione S-transferase from
Ascaris suum

Source: Molecular and Biochemical Parasitology

Glutathione S-transferases and glutathione peroxidases in doxorubicin-resistant
murine leukemic P388 cells

Source: Biochemical Pharmacology
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Distinct oxidoresistance phenotype of human T47D cells transfected by rat glutathione
S-transferase Yc expression vectors.

Source: Journal of Biological Chemistry

Redox forms of human placenta glutathione transferase.

Source: Journal of Biological Chemistry

p21 as a Common Signaling Target of Reactive Free Radicals and Cellular Redox Stress
Source: Journal of Biological Chemistry

GS-X pump is functionally overexpressed in cis-diamminedichloroplatinum (ll)-resistant
human leukemia HL-60 cells and down-regulated by cell differentiation.

Source: Journal of Biological Chemistry

Characterization of xenobiotic responsive elements upstream from the drug-
metabolizing cytochrome P-450c gene: a similarity to glucocorticoid regulatory
elements

Source: Nucleic Acids Research

Indole-3-carbinol

Source: Annals of the New York Academy of Sciences

An unusual profile of musk xylene-induced drug-metabolizing enzymes in rat liver
Source: Biochemical Pharmacology

Involvement of Jun and Fos proteins in regulating transcriptional activation of the
human pi class glutathione S-transferase gene in multidrug-resistant MCF7 breast
cancer cells.

Source: Journal of Biological Chemistry

Effects of CGA-92194 on the Chemical Reactivity of Metolachlor with Glutathione and
Metabolism of Metolachlor in Grain Sorghum (Sorghum bicolor)

Source: Weed Science

ATP-dependent multispecific organic anion transport system in rat erythrocyte
membrane vesicles

Source: AJP Cell Physiology

Cloning and heterologous expression of cDNA encoding class Alpha rat glutathione
transferase 8-8, an enzyme with high catalytic activity towards genotoxic a,f-
unsaturated carbonyl compounds

Source: Biochemical Journal

Enzymatic Conjugation of Epoxides with Glutathione

Source: Journal of Biological Chemistry

Isolation and Characterization of the Gene Encoding Rat Class 6 Glutathione S-
Transferase Subunit Yrs

Source: Biochemical and Biophysical Research Communications
Oncoprotein-mediated signalling cascade stimulates c-Jun activity by phosphorylation
of serines 63 and 73.

Source: Molecular and Cellular Biology
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Glutathione S-Transferases

Source: Journal of Biological Chemistry

Effect of lead acetate and carbon particles on the expression of glutathione S-
transferase YfYfin rat liver

Source: Biochemical Journal

Inhibition of Benzo[a]pyrene-Induced Forestomach Neoplasia in Mice by Citrus
Limonoids

Source: Nutrition and Cancer

On the multiplicity of rat liver glutathione S-transferases.

Source: Journal of Biological Chemistry

Cloning of cDNAs from fetal rat liver encoding glutathione S-transferase Yc
polypeptides. The Yc2 subunit is expressed in adult rat liver resistant to the
hepatocarcinogen aflatoxin B1.

Source: Journal of Biological Chemistry

Role of iron, hydrogen peroxide and reactive oxygen species in microsomal oxidation
of glycerol to formaldehyde

Source: Archives of Biochemistry and Biophysics

Genetics and ARMD: From the laboratory to the consulting room

Source: Archivos de la Sociedad Espafola de Oftalmologia (English Edition)

Stable expression of human cytochrome P4502E1 in HepG2 cells: Characterization of
catalytic activities and production of reactive oxygen intermediates

Source: Biochemistry

Isoelectric focusing of glutathione S-transferases: Comparison of the acidic
transferases from human liver, kidney, lung, spleen and placenta

Source: Scandinavian Journal of Clinical and Laboratory Investigation

Mitomycin C Sensitivity in Human Bladder Cancer Cells: Possible Role of Glutathione
and Glutathione Transferase in Resistance

Source: Archives of Biochemistry and Biophysics

Transcriptional regulation of the rat glutathione S-transferase Ya subunit gene.
Characterization of a xenobiotic-responsive element controlling inducible expression
by phenolic antioxidants.

Source: Journal of Biological Chemistry

A study of gender, strain and age differences in mouse liver glutathione-S-transferase
Source: Comparative Biochemistry and Physiology Part C Pharmacology Toxicology and
Endocrinology

Proteins encoded by an auxin-regulated gene family of tobacco share limited but
significant homology with glutathione S-transferases and one member indeed shows in
vitro GST activity

Source: Plant Molecular Biology
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Source: Chemical Research in Toxicology

The MRP gene encodes an ATP-dependent export pump for leukotriene C4 and
structurally related conjugates.

Source: Journal of Biological Chemistry

Increased synthesis of glutathione S-transferases in response to anticarcinogenic
antioxidants. Cloning and measurement of messenger RNA.

Source: Journal of Biological Chemistry

Activation of rat liver microsomal glutathione transferase by limited proteolysis
Source: Biochemical Journal

Purification of human hepatic glutathione S-transferases and the development of a
radioimmunoassay for their measurement in plasma

Source: Clinica Chimica Acta

The dyad palindromic glutathione transferase P enhancer binds multiple factors
including AP1

Source: Nucleic Acids Research

Differential Increases in Glutathione S-Transferase Activities in a Range of Multidrug-
Resistant Human Tumor Cell Lines

Source: Cancer Communications

Comparative effect of inorganic and organic selenocyanate derivatives in mammary
cancer chemoprevention

Source: Carcinogenesis

Tyrosine 115 participates both in chemical and physical steps of the catalytic
mechanism of a glutathione S-transferase

Source: Journal of Biological Chemistry

Trans-activation of glutathione transferase P gene during chemical
hepatocarcinogenesis of the rat.

Source: Proceedings of the National Academy of Sciences

Glutathione transferases in aquatic and terrestrial animals from nine phyla

Source: Comparative Biochemistry and Physiology Part C Comparative Pharmacology
Expression of an abundant a-class glutathione S-transferase in bovine and human
adrenal cortex tissues


https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1093%252Fcarcin%252F14.4.567&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1042%252Fbj2750703&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1021%252Ftx00028a004&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0021-9258%252818%252946856-1&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0021-9258%252818%252933096-5&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1042%252Fbj2600577&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0009-8981%252883%252990189-4&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1093%252Fnar%252F20.19.5153&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.3727%252F095535489820875057&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1093%252Fcarcin%252F15.2.187&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0021-9258%252819%252950228-9&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1073%252Fpnas.90.5.2065&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0742-8413%252887%252990147-2&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1677%252Fjoe.0.1320083&type=Scholix

Source: Journal of Endocrinology
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Source: Biochemical Pharmacology
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Source: Journal of Biological Chemistry


https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0006-2952%252895%252900263-y&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1042%252Fbj2370731&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0006-291x%252890%252990726-4&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1432-1033.1993.tb18292.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1042%252Fbj2760461&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0888-7543%252890%252990580-n&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fbf00256688&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1432-1033.1993.tb18025.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0021-9258%252819%252957437-3&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1172%252Fjci117102&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0021-9258%252818%252945291-x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1432-1033.1993.tb17566.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.3109%252F00498258709043923&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0021-9258%252818%252931645-4&type=Scholix

A glutathione transferase in human leukocytes as a marker for the susceptibility to
lung cancer
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Transcriptional regulation of the rat NAD(P)H:quinone reductase gene
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The isoenzymes of glutathione transferase.

Source: Unknown Repository

Comparison of the aflatoxin B1-8,9-epoxide conjugating activities of two bacterially
expressed alpha class glutathione S-transferase isozymes from mouse and rat,
Source: Biochemical and Biophysical Research Communications
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Source: Journal of Biological Chemistry

Glutathione S-transferase u in human lymphocyte and liver: role in modulating
formation of carcinogen-derived DNA adducts

Source: Carcinogenesis

Selective expression of a unique glutathione S-transferase Yb3 gene in rat brain.
Source: Journal of Biological Chemistry

Effects of inducers of drug metabolism on basic hepatic forms of mouse glutathione
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Mass spectrometric analysis of rat liver cytosolic glutathione S-transferases:
modifications are limited to N-terminal processing

Source: Biochemical Journal

Factors influencing organophosphorus insecticide resistance in tobacco budworms
Source: Journal of Agricultural and Food Chemistry

Expression of glutathione S-transferase B1, B2, Mu and Pi in breast cancers and their
relationship to oestrogen receptor status

Source: British Journal of Cancer

Glutathione-associated cis-diamminedichloroplatinum(ll) metabolism and ATP-
dependent efflux from leukemia cells. Molecular characterization of glutathione-
platinum complex and its biological significance.
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Glutathione S-Transferases: Biomedical Applications
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Structure Determination and Refinement of Human Alpha Class Glutathione
Transferase Al-1, and a Comparison with the Mu and Pi Class Enzymes
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Source: Molecular Brain Research

Rat liver glutathione S-transferases. A study of the structure of the basic YbYb-
containing enzymes
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Glutathione S-transferase subunit induction patterns of Brussels sprouts, allyl
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