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ABSTRACT

The glutathione S-transferase (GST) famflgnzymes has a vital role in phase Il of biotfamation
of environmental carcinogens, pollutants, drugs @thér xenobiotics. GSTs are polymorphic, with tyyee
and frequency of polymorphism being ethnically dejent. Polymorphisms i@STs genes have been shown
to be associated with susceptibility to diseasedisehse outcome.

The frequencies @STM1 andGSIT1 polymorphisms are determined in 160 Iraqgi volurdeeho had
been residents of different areas of Baghdad amstaBa Blood was collected and DNA extracted by
proteinase K/SDS digestion. GSTM1 and GSTT1 polghmms were analyzed by a PCR-Multiplex
procedure.The multiplex PCR protocol was used tukaneously analyze the presence or absence of
gstmland gsttl genes. The Albumin gene was used agernal control(350 bp) whereas the presence of
the GSTM1 and GSTT1 genes was identified by 215 and 480 bp fragmeetpectively. Although these
assays do not distinguish between heterozygote hemdozygote positive genotypes, they conclusively
identify the null genotypes ( the genes are coreplateleted).

The genetic analysis showed that the aelgtiercentage in the samples was 3@8TM1 13.1% and
null genotype 10% and 6.9 % f&STT1) as compared to 70% that was normal. The detedidtions in
our population(30% )appear to be lower than orlsimb the frequencies of these polymorphisms heot
Western countries. But they are lower than thosedadn Asia .
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INTRODUCTION

Glutathione S-transferases (GSTs) are a supmve been shown to act as inhibitors of the jun
gene family of enzymes involved in phase Il okinase pathway which is an important signaling
biotransformation, which is characterized by thenechanism for the activation of cytoprotective gene
conjugation of endogenous water-solubl€3 , 4). Human cytosolic GSTs have been well
compounds to lipophilic substrates. GSTs catalya#haracterized, are polymorphic, and have ethnic-
the conjugation of glutathione and a tripeptide dependent polymorphism frequencies. The GSTM1
consisting of glycine, glutamic acid and cysteitee) gene is located on chromosome 1p13.3, and 20 to
electrophilic compounds resulting in less reactive0% of individuals do not express the enzyme due to
and more easily excreted glutathione conjugates(B). homozygous gene deletion, known as the
Substrates of GST-catalyzed reactions include pr&STM1*0, or null allele (5). The percentage of
carcinogens such as polycyclic aromatiindividuals who do not express the enzyme is higher
hydrocarbons, pharmacological drugs, includingh Caucasians and Asians than in Africans (6,7).
paracetamol, chemotherapeutic agents and fr&STM1 is involved in the detoxification of
radicals generated during oxidative stress (2). &Spolycyclic aromatic hydrocarbons and other
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mutagens, and cells from GSTM1 null individual$&GSTT1 have been associated with differences not
are more susceptible to DNA damage caused lply in susceptibility to various forms of cancer,
these agents (8). Th&STT1 gene is located on particular those caused by cigarette smoking (i) b
chromosome 22 . 20% to 60% of individuals do nailso in resistance to chemotherapy treatment and in
express the enzyme also this is due to a gedeig response (12), and in disease susceptibilitly a
deletion known as the GSTT1*0 allele (9). Aboubutcome as well (13,14).

60% of Asians, 40% of Africans and 20% ofThe study analyzed the frequency of @®I'M1 and
Caucasians do not express this enzyme (10). TI@&STT1 polymorphisms in Iragi population since
polymorphism accounts for the variation in GSTpolymorphism in these low-penetrance genes may
catalyzed metabolism of halomethanes by humamedispose Iragis to certain adverse drug reactons
erythrocytes (9). Polymorphisms d@STM1 and disease occurrences.

MATERIAL AND METHODS
The population studied

The population that took part in the presentgtu GSTT1 : F- (5—TTC CTT ACT GGT CCT CAC
composed of 160 volunteers. Those with a cancer ATC TC -3)
history or chronic diseases were excluded in this R- (56— TCA CCG GAT CAT GGC CAG
study as they signed an informed consent data wasCA -3)
obtained via a standardized questionnaire, incudin Albumin : F-(5 — GCC CTC TGC TAA CAA GTC

age, gender, marital status as well as health CTAC-3)
problems. All the volunteers were residents of R-(5 — GCC CTA AAA AGA AAATCG
Baghdad, and Basrah. CCA ATC-3)

DNA Extraction and Genotyping of GSTM1 and
GSTT1 The amplification reactions were carried ioua
volume of 50 ul containing (25ng) DNA;10 mM
Blood was collected in EDTA-containing tubes Tris—HCI; 50 mM KCI ; 1.5 mM MgGt200 uM

(3-5 ml)and DNA was extracted from the (each) dATP, dCTP,dGTP and dTTP (Promega );
lymphocytes by proteinase K/SDS digestion as each primer was at 20 pM and 2.5 unit of Taq
described by (15). polymerase (Promega)

The polymorphisms d&STM1 andGSTT1 were The amplification was carried out as follows

analyzed by a polymerase chain reaction (PCR)-
multiplex procedure as previously described (16). The initial denaturation is at 9% for 3 min, 30
cycles in ( Techne,Cambridge Ltd., England)

Genomic DNA (100 ng) was used as a DNA thermocycler which is as follows : §€ forl min;
template in 50 pl of total volume reaction. The 59 °C forl min ; 72°C forl min and 5 min final
following primers were used : extension for the last cycle. The PCR productsewer

analyzed on 2%Agarose gel electrophoresis to detect
the absence or presences of these genes. Albumin ge

GSTM1 : F-(5-GAA CTC CCT GAA AAG CTA iis used as an internal control. The interoahtrol

AAG C-3) amplified Albumin fragment was 350 bp in length
R-(5-GTT GGG CTC AAA TAT ACG  Whereaspresence of the ger@STM1 and GSTT1
GTG G-3) was identified by 215and 480 bp fragments,

respectively.
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Results and Discussion
1- Genotyping :

Genomic DNA was extracted from bloodhe presence or absenceG3TM1andGSTT1 genes.
samples(of both patients and control group ) usifthe Albumin gene was used as an internal control.
the proteinase K/ SDS protocol. The DNA wasThe internatontrol amplifiedAlbumin fragment was
checked on agarose gel electrophoresis before doBg0 bp in length whereasthe presence of the
PCR to see the purity and integrity. Fifty to 109 nGSTM1 andsSTT1 genes was identified by 285d
of genomic DNA were useir each PCR reaction. 480 bp fragments, respectively. Although these
Some samples were repeated twice to confirm tlhesays didiot distinguish between heterozygote and
PCR result and examine the protocol. A multiplekomozygote positivagenotypes, they conclusively
PCR protocol was used to simultaneously analyiéentify the null genotypes (Fig 1).
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Fig (1): Electrophoresis of PCR products on agarose gel 2% (70vadlt/ 1 hr).
480 bp = GSTT1 band, 215 bp = GSTM1 band, 350 bp = Albumin band (I nter nal
Control)

Lanel, 7,8: GSTM1 Deetion, Lane2 : Null Genotype, Lane3 : Negative
Control,

Lane4, 5, 6: Normal Genotype and Lane9 : DNA Marker ( 100 -1000bp).

The Baghdad and Basrah resident volunteers wheluded in this study. This is because GST

took part in this study were categorized diverspolymorphisms can predispose some diseases and

parameters , only apparently healthy individualeverpatients who have been treated for a particular
disease may have a specific GST genotype which
would otherwise lead to spurious results (Table 1)
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Table (1): Descriptive Parameter s of Samples According to Genotype

Parameters Samples Number Deletion Normal
Age

<50 110 29(26.3%) | 81(73.6%)
>50 50 19(38%) 31(62%)
Marital Status

Married 109 35(32%) 74(67.8%)
Single 51 ‘ 13(25.4%) ‘ 38(74.5%)
Gender

Male 67 30(44.7%) | 37(55.2%)
Female 93 13(13.9%) | 80(86%)

Marital status

For Marital status, 109 were married and 5population were under general stress as the society
single. Thirty five cases from the married hattas gone through long wars and sanctions, on the
deletion while 74 were of normal genotype. Thirteeone hand estrogen levels are substantially low in
samples from the single had deletion and th&sian women; it may be speculated that
remaining (38)were of normal genotype. Most of thenvironmental  carcinogens including those
case were from the married as compared with tiheetabolized specifically by GSTs make a larger
single samples, analysis showed no significagbntribution to breast cancer in populations where
differences. (17) observed a significanestrogen exposure is low ( 19 ). Additional studies
multiplicative correlation between GSTM1 andon the Iragi population may help to clarify these
GSTT1 null genotypes and high-risk status of paritybservations .
factor in all women and in premenopausal women
but not in postmenopausal women .The investigators Age
found that single women have more chance to have
breast cancer risk than the married women who  Regarding to age samples , 110 whererund

have no child (18). The available data are n@p years of age . The multiplex PCR results showed
conclusive to statistically compare between th@at 29 samples had genetic deletion and the 8& wer
single and married. The outcome indicated that th# normal genotype whereas 50 persons above 50

married women were within high incidence .This igears of age, 19 had deletion and the 31 were of
explained by fact that the married women in thigormalGSTs genotype.( Table 2)

Table 2: Association between Age and GSTs Genatype

Age Total GSTML1 Deletion GSTT1 Deletion | Null Genotype | Normal
>50 50 8 3 8 31
(16%) (6%) (16%) (62%)
<50 110 13 8 8 81
(11.8%) (7.28%) (7.28%) (73.63%)
Total 160 21 11 16 112
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The percentage of the genetic deletion fowand age at cancer patients diagnosis. As described
samples over 50 age was 38 % distributed as followbove it is possible that other factors such as
: null genotype anSTM1 were 16 % for each, 6 % exposure to certain carcinogens or lifestyle may
GSTT1 deletion and 62 % were normal . For unddnfluence this result. The results fall with thdse
50 age samples , the percentage was : 73.63(24), who reported no association for GSTM1 null
normal , 7.28 %GSIT1 deletion, 11.8 %GSTM1 genotype in pre or postmenopausal women .(6) and
deletion and 7.28 % null genotype. THBSTM1 (20) also reported that GSTM1 null genotypes were
had a percentage of deletion higher than otheris. Tinot associated with postmenopausal women neither
study did not find a difference betwedBSTs in African-American nor Caucasian women.
polymorphisms and age. Similar to this finding,

(20) observed no correlation between null GSTM&ender

Table 3: Association Between Gender and GSTs Genotype

Gender Samples No. Genetic Deletion Normal Gemotyp
Male 67 30 (44.77%) 37 (55.23%)
Female 93 18 (19.35%) 75 (70.65%)

We found that (44.77%) of men had genetic deletiatbuntry taken into consideration. This might be
while (19.35% ) of women had deletion (Table 3)explained as an influence ofGSIs and

To our knowledge, there is no study focusing opolymorphisms that depends on the genetic
gender regarding t&STs polymorphisms but our background or possibly environmental cofactors
explanation is that men are more exposed {a1,19). Or it may be due to the fact that men are
chemicals or pollutants in our society . Womea amumbered higher as cigarette smokers than women
less exposed to either if the social situationun and there is an association between deletion skthe

genes and smoking (10).

Geographical Distribution

The most of samples were from Baghdad ( 11%lose to reality because most of residents in these
followed by Basrah Province ( 45 ). Howeverareas are known of central and Southern origins
samples were collected from the outskirts dfTable 4).

Baghdad to ensure more random distribution and be

Table4 : Geographical Distribution of Samples According to Residence.

Residence of control Samples Total No. of| Normal Genotype Genetic
Sample deletion

Baghdad and Outskirts 115 83 32
(72%) (27.8%)

Basrah and Near Areas 45 29 16
(64.4%) (35.5%)

This distribution is not representative indee@r€as . This can be explained by the exposure to a
because we had no access to reach other provingedution and industrial factories surrounded
due to security situations The most of samples we3@ghdad. This might explain an influence G6Ts

from Baghdad and adjacent and polymorphisms that depends on the genetic
background or possibly environmental cofactors
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(11,19 The differential distribution of variant (21.4%) (25). This difference can probably be

polymorphic genes in different human populationsxplained by the ethnic mixture that makes up
around the world may influence the environmentgdopulations.We observed that 11 of samples ( 6.9 %
diseases which they acquire (22). We found(Table)5were homozygote for the gene deleti@STT1.

) that 21 samples ( 13.12% ) were homozygote fohis frequency is less than that observed in some
the GSTM1 deletion. The frequency of GSTM1 nulbther populations, found in 14% of Americans (6)

was not similar to that found in studies made oand 20% of Swedish (23). Although the frequencies
some other populations. TheSTM1 homozygote of GSTM1(13.1%) and GSTT1 (6.9%) gene and null

deletion is present in 46% of Americans (6), in 49%enotype(10 %) deletions in our population (30%)

of Polish (23), and in 51% of Swedish people (24appear to be lower than or similar to the frequency
However, the frequency of Iragis possess thaf these polymorphisms in other Western countries,
GSTM1 deletion is higher than that of Chileanghey are lower than those found in Asia (Table 5).

Table(5) : Frequency of GSTs Gene in the sample Studied .

Total No. gstm1 Deletion gsttl Deletion Null Genotype Normal Genotype
160 21(13.1%) 11 (6. 9%) 16 (10%) 112 (70 %)

The frequency of the GSTM1 null genotype irissyrian. Polymorphisms iiGST genes can lead
humans ranges from 30 to 50% depending on tle#her to a lack of expression or to the expression
ethnic origin of the individual (28).The frequenafy GST enzymes that possess a different catalytic
the null genotype has been estimated in some ethadivity than the wild-type protein. Since GST
groups. It is the highest among Asian Populatiorgnzymes play a vital role in cellular defence agfain
(46.52%). Among Europeans, it ranges from 11% ®@nvironmentally toxic compounds, such as
22% (27).This deletion occurs in about 30% otarcinogens polymorphism @STs genes in Iragis
individuals and is linked to an increased DNAnay predispose them to diseases caused by such
damage from carcinogens (27). About 60% ofenobiotics.Finally, comprehensive studies are
Asians, 40% of Africans and 20% of Caucasians dteeded to gain a clear picture of the polymorphisms
not express this enzyme (10).The Iraqi populatson df these genes in our population: these studies
multi-ethnic, being mainly composed of peoples g$hould consider interactions with genes encoding
Arab, Kurd and Turkman origins, with a smallePhase | enzymes that produce reactive GST
number of individuals other origins such as substrates (cytochrome monooxygenases) and,

potentially, other detoxifying enzyme systems (i.e.
glucuronosyl transferases and sulfotransferases) th
may work cooperatively with th&STs to guard the
genome during or after chemical damage.
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