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ABSTRACT

Substance use disorder is influenced by complex genetic and environmental factors. Many studies found
that genetics may play an important role in the development of alcohol dependence. Twin and family
history studies revealed that genetics affect a heritability of alcoholism approximately 50-60%. The neu-
rotransmitter in brain especially dopamine may associate with rewarding system that might increase risk
in alcohol dependence. The dopamine D2 receptor gene (DRDZ2) allelic status may influence on devel-
opment of alcohol dependence due to the change in number of receptor. This study aimed to demon-
strate that buccal cells could be used as an alternative source of DNA for PCR-RFLP based method to
determine the allelic status of DRD2. The DNA samples were extracted from buccal cells using pro-
teinase K and 5% chelex solution, then amplified by PCR method with some modification of the primer
sequence. The optimization for annealing temperature was performed. Our PCR system using an an-
nealing temperature at 56 °C yielded the most specific amplified DNA of approximately 200 ng/ul. The
PCR product was digested with Taq|l restriction enzyme at 65 °C overnight. The digested product was

separated in 8.5% polyacrylamide gel elctrophoresis for genotyping.
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als. It is suggested that neurotransmitter in brain

INTRODUCTION

Many studies found that addictive behaviour are

may associate to the alcohol dependence devel-

opment. In the family with positive history of alco-

influenced by genetics and environmental factors.  holics, the biological offspring have 3-5 folds risk

Twin and family history studies revealed that to develop alcohol dependence in adolescence

genes may play a role in substance dependence  than the negative family.'* The individual differ-

including 50 % to 60 % of alcohol dependence  ence in alcohol susceptibility may be a result of

linked to genetic factor."? Genetic effects may

DNA variation called DNA polymorphism that

contribute to the alcohol susceptibility in individu- m|ght affect protein structure or function. The dif-

ference region and pattern of DNA polymorphism

* Corresponding author: can effects protein synthesis and its quality.4
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The mesocorticolimbic dopamine system in ven-
tral tegmental area (VTA) of the brain may plays

important role on brain reward mechanism®® and
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associate with addictive behaviour. The addictive
drugs including alcohol can overstimulation dopa-
mine release in nucleus accumbens (NAC) rein-
force the user to repeat drug administration. The
chronic overstimulation of dopamine causes drug

tolerance, followed by addiction.”?

The studies of 5 dopamine receptor gene (DRD1-
DRDS5 ) found that dopamine D2
(DRD2) located on chromosome 11 q22-23 is asso-

receptor gene

ciated with alcohol dependence.’
phism at Taql A site (rs1800497 in dbSNP; C/T) A1

alleleic status (TT or TC genotype) prevalence is

The polymor-

significantly higher in alcoholic patients than control
group.’® Many studies were performed in different
ethnic group show the similar result. For the Asian
population'’ also found more prevalence of A1 al-
lele in Japanese alcoholic patients than the control
group. Besides that the prevalence of A1 allele was

also correlated with the severity of the disease.

Most studies for A1 allele determination in DRD2
were conducted by using DNA extraction from
blood."""? Since buccal cell is more simple to col-
lected with non-invasive method, it should be used
as a source of DNA for the test. We demonstrated
the technique for determination of polymorphism at
Taql site of DRDZ2 using buccal cells as a sample of

choice.

MATERIALS AND METHODS

Buccal cell collection

The buccal cells samples were collected from the
volunteers by scraping (about 10 times) the oral
mucosa with the blunt end of a toothpick. The sam-
ple was soaked with 1 ml sterile distilled water in
the 1.5 ml centrifuge tube and stored in -20°C until

extraction.

DNA extraction from buccal cells
The samples were thawed at room temperature

then centrifuged for 1 min at 14,000 xg. After the
supernatant was discarded, the pellet was washed
with 1 ml of sterile distilled water for 3 times and
then 290 ul of sterile distilled, 5 pl of proteinase K
solution (1 mg/ml; Sigma, USA) and appropriate
amount of chelex resin (Sigma, USA) were added.
The sample tubes were incubated at 55°C for 60
min. After the buccal cells were completely di-
gested, samples tubes were reincubated at 100 °C
for 8 min. The sample were centrifuged at 14,000

xg for 1 min then stored at 4 °C until amplification.

DNA amplification

The extracted DNA was used as a template for the
polymerase chain reaction method (PCR) by the
procedure previously described'?"'*® with some
modification of primer sequence as followed
(Invitrogen USA): forward primer: 5°’ACG GCT
GGC CAA GTT GTC TA 3’, reverse primer: 5°
CCT TCC TGA GTG TCA TCA AC 3'. PCR was
performed in a final volume of 20 pl and carried
out in a mastercycler ep (Eppendorf Germany).
About 2 pl of extracted DNA were used as a tem-
plate in a final volume of 20 pl containing 20 mM
Tris-HCI (pH 8.4), 50 mM KCI, 1.5 mM MgCl,,
0.25 mM of each dNTPs, 0.01% BSA, 0.05%
Tween 20, 0.5 Unit of of Tag DNA polymerase and
0.25 pM of each primer (Invitrogen USA). To opti-
mize the reaction, we have performed PCR using
different annealing temperature ranging from 50-
57°C. The PCR products were checked for 310 bp

product by 2% agarose gel electrophoresis.

Genotyping

The amplicon was digested with Tagl restriction
enzyme (Invitrogen USA) at 65°C overnight and
then separated by 8.5% polyacylamide gel electro-
phoresis. The 3 different genotypes of the poly-
morphic site were revealed as: A1A1(TT) geno-
type will be separated as a single undigested frag-

ment, for the heterozygous genotype (CT) will
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show 3 fragments of 130, 180 and 310 bp and the
A2A2 (CC) genotype will revealed as 2 fragments
of 130 and 180 bp.

RESULTS AND DISCUSSION

Optimal annealing temperature

The PCR was conducted with different annealing
temperatures according to the following protocol:
94°C 2 min, 94 °C 30 sec, annealing temperature
ranging from 50-57°Cfor 30 sec and 72 °C 1 min 30
sec. The optimal annealing temperature was
around 56°C as shown in Figure 1. The brightest
ban was found in lane 10 with the lowest signal of

background.

DNA quantitation
The PCRs were performed using extracted DNA
from 6 volunteers. The amplicons were quantitated
using UV spectrophotometry. 250 pl mixture con-
taining 10 pl of amplified DNA and 240 pl of ul-
trapure water (1:25 dilution) was filled in cuvette
and measured the absorption at 260 nm (A260).
Approximately 200 ng/ul of product was yielded
(Table 1 and Figure 2). The amplified DNA con-
centration was calculated using the formula:
DNA concentration (ng/ul)

= A260 x dilution factor x 50
*Absorbance at 260 nm

= 1.0 equals to 50 ng/ pl of DNA concentration

Genotyping

The A2 A2 (CC) genotype was used as the pilot
sample to test for completeness of restriction en-
zyme digestion. Approximately 1,600 ng of ampli-
con was digested in 4 different amount of Taql re-
striction enzyme (Invitrogen, USA). To the target
DNA 8, 4, 2 and 1 Unit of restriction enzyme and 1x
react 2 buffer were added to make a final volume of
30 ul. The reaction tubes were incubated at 65° C

overnight. Digested product was separated by

lael 2 3 4 3 B 7 8 9 W0 W 12
Temp®C o0l 503 507 &l3 520 528 537 546 534 560 9645 G568

Figure1

PCR products with different annealing
temperature

Table 1 Concentration of amplified DNA from 6
volunteers.

Sample Absorbance at  Concentration

260 nm (A260) (ng/pl)
S1 0.166A 207.5
S2 0.153A 191.25
S3 0.149A 186.25
S4 0.162A 202.5
S5 0.168A 210.0
S6 0.160A 200.0

Figure 2 The 310 bp amplicon from 6 volunteers
in 2% agarose gel electrophoresis

Marker 3 82 383 S48 Sb

8.5% polyacrylamide gel electrophoresis. It re-
vealed 2 bans of 130 and 180 bp compared to
We found the

minimal amount of Taql restriction enzyme that

310 bp of undigested product.
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Figure 3 PCR-RFLP analysis of A2A2 genotype
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could digest 1,600 ng of DNA completely was about
1 Unit as shown in Figure 3.

The study shows effectiveness of using buccal cell
samples to determine Taql A1 allele of DRD2 .
Since the way to collect buccal cell is simpler and
inexpensive. DNA from buccal cell yields enough
quantity suitable for PCR. Therefore, we encour-
age using buccal cells as a sample of choice in de-

tection of alcohol related gene.
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