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Glutathione S-transferases (GSTs) are a group of phase II detoxification enzymes, which
catalyze the conjugation of glutathione (GSH) with carcinogens, among other xenobi-
otics. The GSTM3 gene is part of the GSTs gene family, and its polymorphism A/B
has been associated with risk and protective effects of several cancers. This genetic
variant is a deletion of 3 bp (AGG) in intron 6. Previous association studies have per-
formed genotyping using techniques such as polymerase chain reaction-restriction frag-
ment length polymorphism (PCR-RFLP). In this study, we took advantage of the
TaqMan� probes features and developed a reliable, faster, more simple and economic
method to identify the 3-bp deletion. Our allelic discrimination method was able to distin-
guish between homozygous A/A, heterozygous A/B and homozygous B/B samples, as
shown by TaqMan� based real-time PCR. Results were validated by Sanger Sequencing.
In conclusion, we developed a specific and rapid method to detect the 3-bp deletion from
the GSTM3 A/B polymorphism.
� 2016 IMSS. Published by Elsevier Inc. This is an open access article under the CC BY-
NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Glutathione S-transferases GSTs are included in the group
of phase II detoxification enzymes, which catalyze the
conjugation of glutathione (GSH) of a variety of com-
pounds including carcinogens and therapeutic drugs (1).
Several cytosolic and polymorphic families of GST have
been identified such as alpha (GSTA), mu (GSTM), omega
(GSTO), pi (GSTP), theta (GSTT) and zeta (GSTZ) (2). In
particular, in the GSTM3 gene, two alleles have been
described, the wild-type GSTM3 A and the variant GSTM3
B (3). The latter possess a 3-bp deletion (AGG) in intron 6,
which brings origin to a recognition site of the transcription

factor Ying Yang (YY1) 5-AAGATA-30 (3). Therefore, this
deletion could alter the expression of GSTM3, possibly also
affecting carcinogen metabolism and cancer susceptibility
(4). Controversial results have been previously reported
regarding the association of GSTM3 polymorphisms and
the risk or protective effects in different types of cancer
and populations. For instance, both GSTM3 A/B and B/B
genotypes have been associated with increased risk of
laryngeal cancer in Caucasian populations (5). The same
genotypes showed enhanced risk for developing esophageal
cancer in a Northern Indian population (4). Conversely,
increased risks of oral cancer and leukoplakia were
observed in tobacco smokers with the GSTM3 A/A geno-
type in an Indian population (6). Other studies have tested
association between GSTM3 A/B polymorphism and breast
cancer risk (in a population from northeastern Mexico) (7)
and lung cancer susceptibility (in a meta-analysis) (8).
Neither of these showed an association. Because the
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