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Abstract Relationship between Personal Factors, Job Satisfaction, Job Characteristic and
Job Performance with Organization Commitment of Registered Nurse in National
Cancer Institute
by Jirapun Vesanontavech, Bubpachat Kunin, Patcharee Chareonporn,
Ratchadaporn Seedadard.
Inpatient Service Division, National Cancer Institiute, Bangkok 10400.

The purpose of this research was to examine the relationship between personal
factors, job satisfaction, job characteristic, and job performance with organization commitment
of registered nurse at the National Cancer Institute. Research subjects consisted of 141
nurses. The instruments were job satisfaction, job characteristic ,and job performance and
organization commitment of registered nurse questionnaires. The questionnaires were tested
for content validity and reliability. The reliability instruments calculated by Cronbach alpha
coefficient were 0.945, 0.883, 0.982, and 0.946 respectively. Statistical techniques were
used for data analysis, which were analyzed by percentage, mean, standard deviation,
Pearson’s product moment correlation coefficient and stepwise multiple regression.

Our findings revealed that the majority of 141 nurses enrolled in this study aged
ranging between 41-50 years (35.5%). The maximum of work experience is more than 16
years (44.7%) and most of them are married (53.2%). Mean score of job satisfaction, job
characteristic, and job performance and organization commitment of registered nurse were
at the high level (X= 3.50, 3.84, 3.85, 3.79, respectively). Age and work experience
were correlated to organization commitment (r=0.23). Job satisfaction, job characteristic, and
job performance were correlated with organization commitment of registered nurse (r= 0.56,
0.50, 0.43 respectively). The variables that could significantly predict organization
commitment of registered nurse at the 0.05 level, were job satisfaction and job characteristic
which were accounted for 36.1 percents (R® =0.361). (Thai Cancer J 2008; 28: 161-171.)
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Abstract

Cancer is a huge public health problem in Thailand. Glutathione S-transferase
T1 gene (GSTTT1) plays a crucial role in prevention of cancer by encoding GSTT1 enzyme
to detoxify the electrophiles form of carcinogens. GSTT1 polymorphism has been reported to
be associated with several malignancies and able to be used as a potential genetic risk
marker for cancer. However, GSTT1 polymorphism detection using the conventional
polymerase chain reaction (C-PCR) assay is not suitable for a mass screening since it is
time consuming and not safe since it uses a carcinogen in the post PCR. To date, real-time
PCR (R-PCR) assay has been proposed as a quicker and safer method to solve these
problems. This study aims to establish the R-PCR assay by using SYBR green |
fluorescence and melting curve analysis for GSTT1 polymorphism detection in cancer patients
by confirming the results of this assay with the results of the C-PCR assay. Two-hundred
DNA samples, extracted from peripheral blood leukocyte of Thai patients with cancers of
nasopharynx, lung, breast, colon and liver (40 cases in each group) were examined for
GSTT1 polymorphism, GSTT1 normal genotype (GSTT71+) and GSTT1 null genotype
(GSTT1-) by using the R-PCR assay with SYBR green | and melting curve analysis and
the C-PCR assay. The results of GSTT1 polymorphism detection by the R-PCR assay were
in concordance with the C-PCR assay (Kappa value, £= 1.0). One hundred-forty-one
individuals with GSTT7+ in the R-PCR assay showed 2 peaks of melting point at 91.0°C
and 88.5°C that correlated with the appearance of 2 DNA bands of GSTT1 [480 base pair
(bp)] and B —globulin (268 bp) in the C-PCR assay, respectively. By contrast, fifty-nine

*Research, **Otolaryngology, ***Surgery, T Out-patient, T Pathology Divisions,
National Cancer Institute, Bangkok 10400, Thailand.

TTTUnit of Human Biology and Genetics, Department of Biological Sciences, School of Science,

University of Tokyo, Tokyo, Japan.
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individuals with GSTT7- in the R-PCR assay showed a peak of melting point at 88.5°C
that associated with the appearance of 1 DNA band of #—-globulin (268 bp) in the C-PCR
assay. In addition, it has been found that the R-PCR assay was a faster method for GSTT1
polymorphism detection than the C-PCR assay. The present study suggests that the R-PCR
with SYBR Green | and melting curve analysis may be a useful screening tool for more
convenient, rapid, reliable and safer detection of GSTT1 polymorphism in patients with cancer
as compared to the C-PCR assay. (Thai Cancer J 2008, 28: 172-183.)

Key words: Glutathione S-transferase T1, Polymorphism, Cancer, Real-Time PCR.
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Introduction

Cancer is a greatly harmful disease in
the world and is the first leading cause of death
in Thailand'. Epidemiologically, cancer is a complex
disease caused by infectious agents *°, environmental
carcinogens’ and genetic susceptibility’®. Clinically,
the early stages of cancer are treatable; but most
of cancer patients are detected at the incurable
later stages,

(NPC)'. Thus,

such as nasopharyngeal carcinoma
early detection can lead to an
effective treatment and the management of
cancer. To date, early detection of certain cancers
relies on screening for anti-viral antigens, or for
other molecular biomarkers such as viral-DNA

copy and individual cancer-susceptibility gene

polymorphisms'"".

Among these, the studies on
the role of individual cancer-susceptibility gene
polymorphisms result in the discovery of diagnostic
tools for early detection and monitoring of Thai
cancer patients and may contribute to a potential
risk marker

genetic to predict the non-

symptomatic risk persons who will have more
chances to develop cancer. This may contribute
to a faster detection of early stages of cancer for
curative treatment and counseling for cancer
prevention that will provide the reduction of the
morbidity and mortality rate of cancer worldwide
in the future.

With respect to individual cancer-
susceptibility gene, the GSTT7 gene (GSTTI) that
located on chromosome 22g11.2 (about 8.1 kilo-

base long)'*'®

is an important gene involved in
the protection cells against tumorigenesis. The

function of GSTT7 is to encode GSTT1 enzyme
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(about 25,300 Dalton)”” for detoxifying the ultimate
carcinogens that derived from various procarcinogens.
GSTT1 enzyme is highly detected in human adult
liver'®and is also found in kidney, erythrocytes,
heart,

spleen, lung, brain, small intestine, and

8,19 .
819 as well as in the colon®.

skeletal muscles

The human GSTT7 has a genetic
polymorphism that consists of a deletion of the
whole gene or part of it’. The absence of a
homozygous allele of GSTT71 (GSTTT null genotype
or GSTTT) results in lacking of enzyme activity”
for binding with genotoxic substrates including
polycyclic aromatic hydrocarbons found in tobacco
smoke,

methylating agents, pesticides, and

industrial solvents®™. People with the GSTTI-
may be at increased risk for genotoxic damage
from environmental or occupational 1,3-butadene
exposure® and from environmental or dietary
exposures of ethylene oxide®™. Thus, individuals
with GSTT7- are suggested to have more prone
to develop cancer than individuals with GSTT7
(GSTT1+). Several molecular

normal genotype

epidemiological studies have shown that

individuals with GSTT7- are susceptible to various

cancers e.g., cancer of white blood cell (acute

lymphoblastic leukemia)®®, head and neck?,

- 323
brain®*,

28 29
pharynx®®, larynx”, bladder®, colorectal”,

skin®, stomach®® and lung®. Recently, GSTTI-
is therefore proposed to be a potential genetic
risk marker for many human cancers. In addition,
GSTT1 polymorphism is a particularly attractive
candidate for cancer susceptibility because over
half of Asian population carry the GSTTT-. It has

been reported that the prevalence of the GSTT7-
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carrier in Asian population is approximately 50—
60%, whereas in Caucasians is 10-20%".
Actually, GSTTT1 polymorphism is
commonly detected by the conventional
polymerase chain reaction (C-PCR) assay®'.
However, this assay is not suitable for a mass
screening since it is time-consuming and is not
safe due to a toxic chemical used in the
procedure. Currently, the real-time PCR (R-PCR)
assay is suggested to be an advantage method
for detection of genetic polymorphism of various
cancer-susceptibility genes with a faster and safer
performance. Ko and colleaques developed the
R-PCR assay using hybridization probes for a rapid
detection of GSTM1, GSTT1 and GSTP1*.
Although, this method is highly sensitive and
specific, it is not practical for mass screening
since the probes are quite expensive. Therefore,
an inexpensive R-PCR assay using SYBR green |
fluorescence and melting curve analysis is
proposed to be an appropriate method for mass
screening for cancer high-risk group. The purpose
of this study is to develop the R-PCR assay for
GSTT1 polymorphism detection in Thai cancer
patients using SYBR green | fluorescence and
melting curve analysis and to confirm the results

of this assay with the results of the C-PCR assay.

Materials and Methods

Study subjects
DNA samples from peripheral blood
leukocytes of 200 ethnic Thai

(NPC),

patients with

nasopharyngeal carcinoma lung cancer
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(LUC), breast cancer (BRC), colon cancer (CLC)
and liver cancer (LIC) (40 cases in each group)
who admitted at the National Cancer Institute of
Thailand (NCIT) were used in this study. All
patients were histological proven at the Pathology

Division, NCIT. DNA extraction was performed

using QIA amp® DNA Blood Mini Kit (Qiagen). All

samples were kept at -20°C prior to be used.

GSTT1 genotyping by C-PCR assay
Genotyping of the GSTT7 was conducted
using a multiplex PCR reaction modified from the
method of Abdel-Rahman et al.”,
TCT CCT TAC TGG TCC TCA CAT CTC-3’ and 5'-
TCA CCG GAT CAT GGC CAG CA-3’. Co-

using primers: 5’-

amplification of the human g-globin using primers:
5-AAC TTC ATC CAC GTT CAC C-3’ and 5’-GAA
GAG CCA AGG ACA GGT AC-3° was performed
to confirm the true GSTT7- but not a failure in
the PCR assay. All samples that showed B-globin
PCR positive results were recruited in this study.
Briefly, the reaction mixture (60 HI) was incubated
at 95°C for 5 min prior to the PCR and then
further processed for 40 cycles at 94°C for 10
sec, 58°C for 20 sec and 72°C for 45 sec,
followed by extension at 72°C for 5 min. The
amplified products were subjected to
electrophoresis on 2.5% agarose gel (Sigma),
stained with ethidium bromide, and visualized
under ultraviolet light. The PCR products of
GSTT1 and p-globin were 480 and 268 base
pairs (bp) in length, respectively (Figure 1).
Double distilled water (DDW) was used as the

negative control.
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GSTT1 genotyping by R-PCR assay

The R-PCR assay was performed in a
LightCycIer® model 1.5 machine using the
same primer sets for detection of GSTT7 and
human g -globin as used in the C-PCR assay. The
FastStart DNA MasterPLUS SYBR

LightCycIer®

green | (Roche) was used as the master mix.
Briefly, the reaction mixture (20 W) was incubated
at 95°C for 10 min prior to the PCR and further
processed for 40 cycles at 95°C for 10 sec, 58°C
for 5 sec and at 72°C for 10 sec. The amplicons
were identified using melting curve analysis, by
increasing the temperature of the reaction
mixtures up to 95°C, by 0.05°C/sec, starting at
68°C for 15 sec. The fluorescent signal of SYBR
green | in each reaction was measured at a
wavelength of 530 nm. Later, the melting curves
were converted to display the first negative
derivative (-dF/dT) versus the temperature. The

amplicons of GSTT7 and f-globin showed the

Lane 1

Lane 2
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melting point at 91.0 and 88.5°C, respectively
(Figure 2). DDW was used as the negative

control.

Statistical analysis

Kappa statistical analysis was performed
to assess the degree of concordance between R-
PCR and C-PCR assay. Kappa value (k) and 95%
confidence interval (95% CI) were calculated
according to the following equations; kappa = (Po-
Pe) / (1-Pe) and 95% Cl =k + [1.96 x standard
error of xor SE(k)]. Where Po = proportion of
observed agreements, Pe = proportion of
agreements expected by chance, and SE(#) =
square root of [Po(1-Po) / n(1-Pe)’]. Kappa values
(k) of 0-0.4 represent poor to fair agreement,
values of 0.41-0.8 represent moderate to
substantial agreement and values of 0.81-1.0

3
represent almost perfect agreement™®.

Lane 3

Figure 1C-PCR assay of GSTTT detection. The normal genotype [lane 1: 268 bp ( pg-globin) + 480 bp

(GSTTT)] and null genotype [lane 2: 268 bp (B-globin)] were examined on 2.5% agarose

gel electrophoresis for the presence and absence of the GSTT7 band. Lane 3: a negative

control. M: a 100 bp size marker.
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Figure 2 R-PCR assay with SYBR green | and melting curve analysis of GSTT7. One peak with

a melting point of 88.5°C (f -globin) and the other with a melting point of 91.0°C

(GSTT1) represent as the normal genotype, while only a single melting point peak

at 88.5°C (ﬁ—g/obulin) represents as the null genotype. The GSTT7+ and GSTT1- are

easily identified by the presence or absence of the peak at 91.0°C, respectively.

The melting point peak of 81.5°C in the negative control arose from occurrence

of the primer dimer.

Results

The distribution of the GSTT1

genotypes, consumption time and the toxic
chemical used in the R-PCR and C-PCR assays
in Table 1. With

results of GSTT1

are shown respect to the
genotype frequencies, the
polymorphism detected in 200 cancer samples
using R-PCR and C-PCR assays are in complete
concordance. Frequencies of the GSTT7+ and
GSTT1- in each cancer are demonstrated in
Table 1.

An excellent degree of agreement

between the GSTT7 status revealed by R-PCR

and C-PCR was observed ( = 1.0, 95% Cl =
1.0 to 1.0). All of 141 cases with GSTT1+ in the
R-PCR assay showed 2 peaks of melting point at
91.0°C and 88.5°C that correlated with the
characteristics of 2 DNA bands of GSTT7 [480
base pair (bp)l and g-globin (268 bp) found in
the C-PCR assay. In addition, other 59 cases
with GSTT1- in the R-PCR assay showed a single
peak of melting point at 88.5°C that correlated
with the characteristics of 1 DNA band of g-globin
(268 bp) presented in the C-PCR assay (Figure 3).

Total time consumption (TC) for R-PCR

assay was 60 minutes after DNA extraction,
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whereas for C-PCR assay was about 360 minutes. C-PCR assay since ethidium bromide (EB), a

In addition, the R-PCR assay was safer than  carcinogen, was not used in the assay (Table 1).

Table 1 Frequencies of GSTT1 genotypes in cancer patients by R-PCR and C-PCR assays

Assays No. of GSTT1 genotypes® #(95%Cl) TC EB
samples GSTT1+ GSTT1- (Min.)

R-PCR 200 141 59 1.0 (1.0-1.0) 60
- NPC 40 28 12
- LUC 40 29 11
- BRC 40 29 11
- CLC 40 28 12
- LIC 40 27 13
C-PCR 59
- NPC 40 28 12
- LUC 40 29 11
- BRC 40 29 11
- CLC 40 28 12
- LIC 40 27 13

° The GSTT7 genotypes are detected by R-PCR and C-PCR assays in the same individuals. #, kappa; Cl,
confidence interval; TC, time consumption; Min, minute; EB, ethidium bromide used in the assay; NPC,
nasopharyngeal carcinoma; LUC, lung cancer; BRC, breast cancer; CLC, colon cancer; LIC, liver cancer.

480 bp, GSTT1

268 bp, ff-globin

Malting Fanks

= | GSTT1-
carrier carrier

Figure 3 Concordance of R-PCR and C-PCR assay for detection of GSTT1 in the cancer patients.
GSTT1+ samples in the R-PCR assay that showed 2 peaks with melting points of 88.5°C and
91.0°C gave 2 corresponding DNA bands in the C-PCR assay, one for B -globin at
268 bp and the other for GSTT7 at 480 bp. By contrast, GSTT7- samples that showed 1
peak with a melting point of 88.5°C in the R-PCR assay gave 1 corresponding DNA
band for f-globin at 268 bp in the C-PCR assay.
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Discussion

In the present study, we demonstrated a
complete concordance between GSTTT genotypes
detected by SYBR green | R-PCR assay and C-PCR
assay. The R-PCR assay consumes less time, does not
require toxic chemicals and is amenable highly
throughout screening. In addition, the method is
cheaper than a previous R-PCR method described by
Ko et al”.

We have shown that R-PCR is able to
be used successfully for rapid, safe and high-
throughout screening for GSTT7- individuals.
This makes R-PCR feasible to carry out
molecular mass screening for individuals at high
risk for cancer and for individuals at early
stages of cancer when there are no specific
warning symptoms. This could allow for timely
cancer detection at early curable stages as
opposed to late incurable stages when most
patients are currently diagnosed. The method
would be particularly useful for mass screening
of family members and relatives of cancer
patients as well as people at aged over 30 with
chronic diseases of other organs. In addition to
early diagnosis of cancer, GSTTI- individuals
without symptoms of cancer could be informed
of the need to visit a physician at least twice a
year for early stages diagnosis. Should any cancer
lesions be detected in these visits, immediate
effective treatment for such cancers could be
initiated. These individuals could also be
encouraged to alter their lifestyles to reduce
cancer-related risk activities such as smoking.

Since approximately 30% of Thai population are
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GSTT1- (unpublished data), thus, such a program
could have an important impact on the regulation
of cancer development in Thailand.

Screening for early stage cancer
patients in high-risk population without clinical
symptoms followed by an early effective
treatment is believed to be an effective strategy
to fight against this harmful disease. Several
genetic markers are suggested to be a useful
tool for screening of cancers in the high-risk

6,34,35

group Thus, an application of genetic
markers, particularly GSTT7- for a mass screening
of cancer in the high-risk group, especially in the
family members and relatives of cancer patients
as well as people with other chronic diseases
aged over 30 years old is urgently needed.
GSTT1 is recognized as an important
detoxifying enzyme for smoke-derived carcinogens,
e.g. polycyclic aromatic hydrocarbon (PAHs) and

pesticides *'°,

which are risk factors of several
cancers. The GSTT1 encoding cytosolic GST class
theta (6) enzyme icludes a deletion polymorphism
that, in the homozygous state (GSTT7-), results in
the total absence of a functional gene product.
Several investigators have demonstrated high
agreement between the GSTT7- and a lack of
GST class 8 function®'®. The frequency of the
GSTT1- varies among different ethnic groups and
in African-

was reported to be 20-30%

Americans'’, 50-60% in Asians® and 10-20% in

Caucasians'®. It is believed that individuals with
GSTT1- are more prone to develop NPC than
GSTT1- is

those of the GSTT7+. Recently,

suggested to be a useful predictive marker for
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warning of cancer development in the high-risk
groups, those without any clinical symptoms
(persons who will develop early stages of cancer).
By this way, the GSTTT- carriers will be informed
to visit physicians for early stage cancer detection
and immediate effective treatment as well as to
prevent themselves from the cancer-related risk
Since about 30% of Thai

factors. population

(unpublished data) was GSTT7- carrier and
almost of this population still exposed to PAHs
and pesticides in their daily life, indicating that
at least half of Thais are at risk to develop
various kinds of cancers. Thus, GSTT7- may
play a great impact for the regulation of cancer
development in Thais. Hence, a mass screening
of cancer in the high-risk persons (family member
and relatives of cancer patients with age >30
years old and without symptoms) is reasonably
and extremely urgent. To achieve this goal, a
rapid, reliable, and safe molecular biological assay
for detection of GSTT7 polymorphism need to be
established. We believe that GSTT7- is an
interesting biomarker for detection of the cancer
high-risk group and is a helpful tool for a quick
early prevention and detection of cancer in Thais.

The C-PCR assay for in vitro amplification
of DNA has been used successfully for
detecting GSTT7 polymorphism in the DNA

sample from peripheral blood leukocyte of

. . 9-
patients with several cancers®".

Although the
C-PCR assay is a sensitive method, it is limited
by the complexity, time consumption and safety.
Recently, the R-PCR assay based on the

detection and quantitation of a fluorescent
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reporter has been shown as an advance method
to solve the limitation of C-PCR. Three major
fluorescence-monitoring systems for DNA
amplification including the hydrolysis probes, the
hybridising probes and DNA-binding agents are
well established. Among these, the cheapest
system is the double-stranded DNA binding dye
chemistry, which detects the amplicon
production by the use of a non-sequence
specific fluorescent intercalating agent e.g.,
SYBR green I. SYBR green | is a fluorogenic
minor groove binding dye that exhibits little
fluorescence when suspended in solution but
emits a strong fluorescent signal (1,000-fold
greater fluorescence) upon binding to double-
stranded DNA”. Actually, SYBR green | was
used in singleplex reactions, but when coupled
with melting point analysis, it can be used for
multiplex reactions. However, SYBR green-based
R-PCR has some disadvantages including the
requirement for extensive optimisation and the
non-specific amplifications that required follow-up
assay (melting point or dissociation curve analysis)
for amplicon identification.

In this study, we found a considerable
GSTT1

1.00) as detected by R-PCR and C-PCR

concordance between genotypes
(R =
assay, indicating similar sensitivity and specificity.
However, R-PCR assay consumed lesser time and
does not require toxic chemicals. This implied that
our R-PCR assay has more advantages in terms of
time consumption and safety as compared to the

C-PCR assay. In addition, this new established R-PCR

assay is cheaper than the previous one that




GSTT1 Polymorphisms in Cancer Patients by Real-Time PCR

established by Ko et al. In conclusion, we suggest
that R-PCR assay based on SYBR green |
fluorescence and melting curve analysis may be a
useful screening tool for more convenient, rapid,
reliable and safer detection of GSTT7 polymorphism
in cancer patients in Thailand. Nevertheless, the
validation of the results obtained from the present
study using a large scale is needed. Future studies
on the association of GSTTT polymorphism with
cancer of nasopharynx, lung, breast, colon and

liver in Thai patients is underway.
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Abstract Association Between GSTO1 Polymorphism and Clinicopathological
Features of Patients with Breast Cancer
by Wichai Purisa*, Sunanta Chariyalertsak*, Suleeporn Sangrajrang**
*Genetics, **Molecular Epidemiology Sections, Research Division,
National Cancer Institute, Bangkok 10400, Thailand.

To our knowledge, only two reports concerning association between GSTO71 polymorphism
and breast cancer risk have been revealed, but no association between GSTOT
polymorphism and clinicopathological features of patients with breast cancer have previously
been reported. Therefore, in this study, the association of GSTO7 genotypes with a number
of clinical parameters was investigated in 101 patients with breast cancer diagnosed and

* URUEANART, ** UsTUIAInenTiang, NENUISY AnNTUNZITUNTIR NgINNY 10400
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treated at the National Cancer Institute. DNA extracted from buffy coats of the cases was

used to determine the genotypes by polymerase chain reaction-restriction-fragment length

polymorphism. Our findings revealed that wild-type GSTO7 gene (A140/A140) significantly

correlated with advanced-stage breast cancer (P=0.008). From the literature, GSTO1

appears to be involved in drug and xenobiotic metabolism, it would be of great interest to

investigate further whether resistance to radiation or chemotherapy occurs in carriers of

wild-type GSTOT gene, particularly those with advanced-stage breast cancer. Elucidating

this relationship should lead to the improved clinical management of these patients.

(Thai Cancer J 2008; 28: 184-189.)
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heterozygote A 3 181 TWNA 254, 186 LA 68

bp (guli1)

A153LATIZAN9E DA

14 chisquare NARDLAINANAALUNNG
nsvanNEAINNRYRY GSTOT genotype Tuﬁﬂaﬂﬁﬁﬂ
uAnmEI A LAnaAdeTUENIe Hardy-
Weinberg #3ald waziFauifaumumainuans

2998u GSTOT Auman1ena1sadnnaasgiloe

10 11 12 13 14 15 16 17 18 19

254

* e e 186

- . - aw o
[ —_

68
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Abstract Association of GSTO2 Polymorphism and Survival for Colorectal Cancer
by Sunanta Chariyalertsak*, Wichai Purisa*, Nareerat Petpiroon**,
Tanett Pongtheerat **
* Genetics Section, Research Division, National Cancer Institute, Bangkok, 10400,
** Department of Medical Science, Faculty of Science, Rangsit University, Pathumthanee, 12000
Thailand

Since reports on GSTOZ2 polymorphism are still limited, therefore, this study was
conducted to investigate an association of genetic polymorphism of GSTOZ and survival for
colorectal cancer. Formalin- fixed, paraffin-embedded colorectal cancerous tissues from 26
patients who were continuously followed-up, were used to extract DNA and the gene
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polymorphism was detected by polymerase chain reaction-restriction fragment length
polymorphism. Our findings revealed that the patients carried wild-type GSTOZ2 gene (N142/
N142) had poorer survival rate, when compared with those carried variant GSTO2 gene
(adjusted hazard ratio,14.02, P = 0.08). No association of GSTO2 genotypes with overall
survival was noted (P = 0.142). However, this study is only a preliminary report of which
the number of cases is small. Further study in a larger population is required to achieve high
statistical power and consequently clarify this finding. (Thai Cancer J 2008; 28: 190-196.)
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8189eudN 3376 T WATIE 9 908 LWANY
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ANSANARLAULE
vhufenTuiilefidanisily (formalin-
fixed, paraffin-embedded tissue) m@aéﬂamu:&q
anl&lvnjuazldmsaunsn section WA 10 Pm
Al 24 uduldluvaan 1.5 ml RN xylene
1.2 ml udowdvaen tivaeadldlydud
UNARTEY 5 WP ANEY 14,000 saUsaUT
LANAIULURANAINWARA A9 pellet A& Fae
absolute ethanol 1.2 ml u&awewaen 1l
anAsaignugiivesinu 5 wnil AsEa 14,000
souUAauUNTLE 819898 ethanol AnA%s 1N
faeafildunnanty Cell Lysis Solution 600 L
Ilae Proteinase K solution 3 [I (Bio-Rad) Wdau
nanlil incubate @ 55 1 EGHIE IR
tszanns 12 49te udaAn RNase A Solution
(Bio-Rad) 31 incubate NgnugRivas 15 uaF
LenAEweeenanitiaiEelaeld AquaPure DNA
Isolation Kit (Bio-Rad) mmﬁmmxﬁw?ﬂmnmﬁum

e wndiunausduenldlaeldeses spectro-

al

photometer udntiAEwRliLNGgnmnR 80 "1

AT9AIVRIAIINHAINRA1YDIEYU GSTO2*
N142D

mwumnummmﬁu GSTO1 1NAaNN

Uil 28 auuil 4 AAIAN-5BIIAN 2551

wa A wasdlddu 6 fisumidely codon 142
aNN30AavnlAsaeaa PCR-RFLP laainnsuana
Fudnelnsiueifal 5° AGG CAG AAC AGG AAC
TGG AA 3’ uWay 5° GAG GGA CCC CTT TIT
GTA CC 3 dhunmegarefiazinllasafuie
50 Wi dsznausne DNA 100 ng, 10mM Tris-C
| pH 9.0, 50mM KCI, 2 mM MgClz, 200 UM 283
wsiaz dNTP, 1 UM wasusiazlnsmes uaz 2 U

2189 Tag DNA polymerase nMrIENYEuATENAY

VNN 941 5 W uaTAINANTUREUsN]

Tuusazsay (cycle) Satlsynenidag  denaturation
7l 94°5 1 it annealing Tigaun® 60" 1 wfl
LAY extension T 72°T 1w A1udwiavun
598 40 98U WATANAYE final extension ﬁ 72 e
#n 5 W 11 PCR product ﬁiﬁm digest fingl
ulmsd Mbol HliTgnunnd 371 w18 ol
mﬂﬁfuﬁ’m’l un W 2% agarose gel RALALIUDY
product ﬁgﬂﬁmimﬂﬁﬂuﬁqa ethidium bromide A
WUANHOUTFANIUeE 3 WL An A/A wild type
homozygote AUAULOLYIUALY TUIA 185 bp
G/G homozygote WUH 2 %181 1A 122 uaT 63
bp WAY A/G heterozygote N 3 ¥au wu1A 185,

122 waz 63 bp (guA1)

2% agarose gel fNelonm28 ethidium bromide LLmLLiﬂLﬂ% 50 bp marker; LAIVINELAY 2,

3, 9 ag 10 Lﬂu GSTO2 wUU A/A wild-type homozygote; WAIHNIYLAY 1, 4-8

W GSTO2 WuU A/G heterozygote
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Waslugag 3185 e Nty 4 seniawie

Tlusgndnennsinmn Aumaegiaaiies 26 9e

A=ll o a z ya o ¥
I S PN IY- PR PAV HUTCR FIR ¥t} ﬂmzﬁj'ﬁﬂi“ﬁ Cox

proportional hazards models Tun1s3maziinanng
wensnilsalunisegsenaassiaulesne laun
AINNUAINUANETBNEY GSTOZ angftlnaniy
Ay NANINAANLIFTINGT TUIATBUNELT
nsnszansvessanzfellfiieninmaecunz
srezlon UATIATITNATeNEU GSTOZ sasses
nisagjsanaesdiloalngld Kaplan-Meier survival
WAz logrank test WaldAn P 005 uAne

o

ANALUNNADB

o
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NANISANE

Tun1sAnEIdnLdN A NDURS N142
allele = 0.78 WAy D142 allele = 0.82 AN
NAINNAEINEU GSTO2 MWLRTANNAAAAADS

AU Hardy-Weinberg equilibrium A1nWan19e

= co a9 o Py
QLﬂi"Téﬁ‘Wﬁl'}LL‘lJi“V]LﬂﬂQ?l‘ﬂ\iﬂUﬂ’]i‘Wﬂ’]ﬂi‘ﬂﬁi‘ﬂlua

thauzsifsaldlngjuazldmnasauon 26 91e
YINUUL univariate WA multivariate analysis
(15997 1) ldnuanduiugszndneeng el
ogaueifiade naqanensangn 1uIafian
Nud warszazlsafiunnsegsanaecdilon ulidn
naugUeen GSTO2 wla wildtype HEmIIN1g

A o o oA . N
ANEQUNNEUAUNGNNH variant allele Tagide

adjusted hazard ratio (HR) = 14.02 WAR WL

#1397 1 uan1siiasrsndadenianeansailsalugiensiSedldlnguazldnse (n=26)

0 =4 =4
mgmﬂm‘umnu

Univariate analysis
HR (95% CI)

Multivariate analysis
HR (95% CI)

GSTO2
N142/N142  vs.
N142/D142+D142/D142
01y (1)
>b0 vs. <50
NRIAWEND
Moderately dif. vs.
Well dif.
PWIanawNzLIY (T4.)
>2 vs. <2
PTEART

H+1V vs. [+l

3.55(0.62 - 20.47)

1.20(0.22 - 6.54)

0.72(0.15 - 3.60)

2.04(0.24 - 17.64)

1.97(0.36 - 10.76)

14.02(0.73 - 270.41)

2.54(0.20 - 32.46)

0.13(0.01 - 1.95)

1.85(0.16 - 21.31)

1.72(0.15 - 19.67)

Cl = confidence interval
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variant allele

=) 100 120 140 180

Time (months)

Ui 2

ANANRUSa elTEA Aty eadA (P = 0.080)
drufunanisiiasizinisagsanaeagilos
(survival analysis) Wudwéﬂqmﬁﬁ GSTO2 um
wild-type ﬁi:ﬂ:mifaq'mmz%uﬂd’]ﬂziuﬁﬁ GSTO2

A variant allele wslaif@A2nuansneasig

NNADA (P = 0.142) (317 2)

91568

AN IRLAUT NN TN T
47 AuANTANEIAMNENAUSTEUINAIINUAIN
vaeaedEhl GSTO fumsidesianafinuz a4
Tunjuazldnsadeilifeesaauien” usliny
9NN AN AL AL ST T U AL
nsnennsnilsaludiaenzifauardellseauny
wuld GSTO @;ﬂmsmum&mwwma’ﬁﬁ@m’@

o Ao a o @ 12 o ZI/ ) @ -dlnld
NATAVUAZLANLNLIA muu@ﬂmmmmuﬂu

lungu GSTO Tilm wild-type gernazaasianis

ﬁ?ﬂmﬁqnmqé’qﬁqﬁm@&i@mamﬁ@mméﬂm
TunsAneilansfideacldtinmsinnnany
Fufugaesihy 65702 fusaudlsidumunlunis
wensnflanludihanziseanldlnnjuazldmnse wu

AMUNAINUAIEURNEU GSTOZ2 aNAllNamAanIs

9R91N130¢30A2a9HUIBLUIRANEY GSTO2 %A wild-type WA variant

agjranvavgiadnailnanudnsinisniagalu
nauioand GSTO2 wHm wild-type (adjusted
. A o o | A .
hazard ratio = 14.02) WHBVNEUNUNANNH variant
alele ufiazdlAn P = 0.08 fimy  arauuineny
o R -ﬂl o =2 é’d =
uauguaaninnnAnE lusgautiives 26
WL A9ARTHAIUIUNgNFatina TN T
d e . Andq om v o X
WeluiNaseatan iz lnlinadniana
AINTMAINUANTBIBUITUIUNINT
dsrlamilunisuanannudessanisialsanziie
sudunaniainnisdudaiudauandensne
\ =< = a . X Y
witleyruilalunnsAnenumaniineduszuin

a

2 | A P ) & A
MNUIAD  LWUAINNIUNALRULD  LTU  LHALRRAUND
=

Feldanunsomlenasmnan FetudngNnnana
a & a ¥ o© =2 = z:lldl 2
ABUWBAANNNITIL AN ANETUNIN8TD
o a [~3 v = s 1 QI
Auniaielsanzifaldaz s lagiiaeinage waz
FuilatlnmiuansnsaduliAns lsuu anvialu
tlaqifuagnsanandueanTuilanienssiuld
Sun1sWmun Il g nininnaziBuiunanau? 2
lunsneafadanedisuldlinisuenadnain
X X 4 o

T NHTIN19 WU N AR TIAUIAINNUAIN AN
9898U  GSTO2 NudnldnawmeuiuNldmduLe

< o X N
ANIARBATINNTTULILRAR (fresh tissue)
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NS R o

azansldpruasiusanainienield Inedsns
wlniAgadeeiunszUINIg  biotransformation
CHATINIS S, ﬂﬁézmﬂuﬂgj A8 phase | enzyme
16 cytochrome P450 enzyme WaY phase |l
enzyme galdun oulmsd glutathione S-transferases
d‘ | 1 [~3 rallal a a
Fadunguaessulnidvaissdn Tnusssutnd
v o v dl o dlo v a a 1
LAININBNN LUN1IN1A18 AN LA AR Y i
A1359NA19NLNAAINNTTUIBAITNATLUD AR,
a7y nadTY, B1AN9 Y E R RAE R T
A9 1AENITLTANARENIAINANIIAUENT
. ¥ o 2 ' a A
glutathione WAYIUANBBNAINTINNNY  TUN
o ¥ al' v g .
A lunisadraenladae glutathione
S-transferases (GSTs) “° nguil
ANTANHI A NA NN USVRIEUNATAY
Tsanzifaniiasneaindszainsaruaunindnay
ldAanumannuaneuesdis (gene polymorphism)
= = = 6 o a = o
Teuuaanaasunlasansuilanalelnsgad
AnmnizARIaNIINAtERUasEuLA R SIFus
n1emganugeandn 1 wefimudluaudens
~ p~ = ~

AMNVAINUAILTBIEUANANNITIU AL AN

a = A a A A [/
wasRaLagavranatgatinvizatuaavaelU e

aly v o A
LL@SNI@ 2 ANWIUEAR homozygous mutant UNNE
=2 = H o \
neinisilaguutlasresiualis 2 4488 2994
Iaslulon WAy heterozygous mutant UNNEDe H

a ~ o Ao
nndagunlasredudines 1 8aaa asnan

o

1 8aaataAdLsnG

o

flaqiudinsuiisdin GSTs wulunyed

q
=

i 8 ﬂ@jum alpha, kappa, mu, pi, sigma,
theta, zeta WAy omega TusiazngueiauLiseiaean
1 = [ ¥ 6
WK mu 1, 2, 3, 4, 5 %18 omega 1, 2 lusu
Amiuluumanuiiaznanlie GSTs 1anzngui
An1sAnmTuNInLasnUINAEateiunIie
Tspnzifetiallag 5 ngu T6un ngw alpha (GSTA),
(GSTP), theta (GSTT)

mu  (GSTM), pi WAy

A1AN-GWIIAN 2551

omega (GSTO)
i GsTV aguulaslulangn 1 Humum

° o

anArylunisnidnansnanziianey luyvsuazans
! @ o A , 4 = A
NANZLINRAIDULTY benzo [a] pyrene” &UNNNIT
= a = \
Anmunngalunguilia GSTMI, GSTT agjuu
TasTulaun 22 WluiunRunumlunisnidmnans
Awlalasasuenuauinldnidy ethylene oxide
~ . 4 N Ao = A A
178 diepoxybutane AUNNNNTANBININNEAAD
GSTT1 Anmwauzniilasunlasaastu GSTMI
way GSTT7 lunisanauneliauagtin (deletion)
vulaslulanuyy homozygous (null genotype)
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U

ATIAUANITNAABIALE agarose gel electrophoresis
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N197 GSTM1 HAN WANSNNSIENIUNLIN GSTTT

FUA 1 @89 multiplex PCR #898% GSTM1, GSTTT uazBwmiupw P53 laeunmidl 1 19w
control 2898w GSTT7 IwAnUsnd wnaf 2-3 1T positive control 2898% GSTMT 1At
UsnR uazunafi 4-6 HuwKA positive 2898w GSTT Tugthenzi596u  (hepatocellular
carcinoma) unifi 7-9 \Junanianaaatasdn GSTM1 IuﬁﬂﬁﬂﬂéNLﬁﬂiﬁ%IﬂﬂLLﬂﬁﬁ 7-8
uamonalin positive ualwuaif 9 uamsnaldln negative AB8W GSTTT WATHANIINAADY
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GSTMT uay GSTT1 vasesriinazideasianiaiin
T3ANIS9LN9TTn?®  ALEASETINNANENGAsTaN
UPBUNFIN U A NRALINRYeEw GSTTT 4
Rendeaiunisfnuzisdutealn® nsunatii
Tifinasenisiianzifadaidanadluinsoe®
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fulungu GSTs wanain GSTM uas
GSTT uwhndlalEiu GST ngu pi (GSTP) agjuu
Toslaland 11 Gewudnduiuifaneuilunng
doaanAIINIBLITee AR TRTHAse),
GsTA efuulpalilangd 6 delsnAdumuaniu
ANTAATLIUNNT apoptosis LALNITAANITNINIU
189 JNK (c-JUN N-terminal kinase) ﬁLﬁm@’mN@
299 HO uar UV” uar GST ngN omega
(65701 Fadungulvdangaagulasiulougd
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Wanisdasuslasrinueansaasiluluansy
waslilsfunazauNfaenisgr@atlss@ninan
s utasaulayd 1Sy GSTPT aziinng
wasundassuudasuainug A w6 7
codon 105 w1 lnseezilwdasuann lle lu
Val* @1 GSTAT aziinnsulasuilagueausun
lsluipasuaturana ALty GSTAT*A
pawnie -6316/T, Thilu GSTAT*B -631G,
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GSTA1*A  -69C lflu GSTAT*B -69T vi3a
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AgNeureaeulml GSTAT ddutin GSTOT ag
Hnsasusdasuuunlasuannug A W ¢ 7
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Asp 2

= = 1

nsAneEulungy GSTPI, GSTAT uas
GSTO1 dnagldwmAtian PCR-RFLP (Polymerase
chain reaction-restriction fragment length
polymorphisms) IMEﬂﬁiﬁﬂﬂﬁﬁ?E’l PCR iU
InfinafuestulAasalaNfAaInIsnma  wWaatn
NANARTLAANN PCR w1dmsasaauladaninig
(restriction enzyme) TIRNAIWMUINNTFANANNNY

Ao = A Y
ArqARENTlAs UL AR LALNEUAN] uaD
BIUNANITNARBIAIENTG run agarose gel
electrophoresis waaglanAae  ethidium bromide

F9azlinaiiy 3 wuuUA® homozygous variant,

M 1 2 3

sUfi 2 78879 PCR-RFLP 2898u GSTP]
L‘T]‘H)ﬂqﬁ’ﬁqF]"J']Nﬁﬂqﬂ“ﬁa'lﬂ?laﬂg%ﬁ]']ﬂ
mawiewutasanua A Tuidwue 6
Tneldionlad BsmA1 unafi 1 Ae
homozygous variant (G/G), Wi 2
Ao heterozygous genotype (A/G),
Ll,mﬁ 3 AB homozygous wild-type
(A/A)"®
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heterozygous Waz wildtype (3191 2)
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Iranzifananeaile Wy Nfaanld, wedasinug
wazNISEaNgNUNIN®Y daunsANEINANITNL
= dyv (-3 o 1 o
aaatiuiiulsanzifalulssmalnedalldunnin
Y NNIANEIKATRY GSTPT AUNs3udinlaen119
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