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Abstract. The gene encoding the mu-opioid receptor (OPRA 1) has been reported to associate with
a range of substance dependence and //RF{2 1s the gene coding histamine 12 receptor, the site of
action for various compounds, e.g. amitniptiline and mianserin, used 1n the treatment of psychiatric
disorders. Both OPRA{/and }HRFH2 genes contain some single nucleoude polymorphisms (SNPs),
including +118A/G in OPRA{! and +398T/C wn HRH2, which were reported to change in protein
sequences and result in affecting the therapeutic response. Some previous studies revealed linkage
between these rare alleles and propensity towards drug dependence. This paper reports the data of
an investigation on frequencies of several SNPs at OPRAM/ and HR{{2 loci in a Vietnamese
population by using RFLP-PCR technique. For OPRAM 1, the 1VS2+691G allele appeared with a
frequency of 25%. The SNP +543G/A were found at the //R}2 locus with frequency of 5%. These
frequencies seemed to concur with those found in previous studies in some other Asian
populations, such as Japanese, Indian or Chinese but notably the frequencies of these alleles found
in Vietnamese appeared to differ significantly from those found in European and African-
Adncrican pupulations as tevealed Ly previous imvestigations,
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1. Introduction

Pharmacogenetic  approaches  provide a
method for 1dentifying mechanisms underlying
interindividual response varnation and, 1n
particular, 1dentifying patients who have a
higher probability of benefiting from a
particular medication [1]. Because medications
appear to exert their therapeutic cffects through
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distinct mechantsms, knowledge of specific
genetic predictors of response could make 1t
possible for treatment to be matched to patients
so as to optimize therapeutic response and
minimize adverse effects.

Compounds used to trecat many discases
work by activating a receptor or inhibiting the
action 1if 1t 1s natural hgand. Vanation 1n
receptors amongst the population 1s known to
be caused by allelic vanation and this vanation
can alter the response of a discase to a drug
amongst paticnts.
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The mu-opioid receptor 1s imphicated in the
reward, tolerance and withdrawal effects of
alcohol and other drugs of abusc. Thus, the
genetic loci that code for these opioid receptors,
OPRMI1, OPRDI, and OPRKI, respectively,
arc potential targets for pharmacogenetic
studies of naltrexone (NTX) treatment effects.
The mu-optoid receptor plays a central role in
mediating the effects of morphine and related
oproid agonists. Detection of genetic variation
affecung OPRMI expression or mu-opioid
receptor function would be an important step
towards understanding the onigins of nter-
individual vanation i response to mu-opioid
receptor ligands and in diseases of substance
dependence. The OPRAM I gene encodes the mu-
oproid receptor, OFPRA ! maps to chromosome
6q24-925 [2}.

Four nucleotide variants (+17C/T,
1 T8A/G, +440C/G (relative to the ATG) and
IVS2+691C/G) were observed [3]. One obvious
candidate variant for such an cffect 1s the
A118G single nucleotide polymorphism (SNP)
im exon 1 of OPRMI. This polymorphism
cncodes an Asnd0Asp amino acid substitution
and 1s reported to be tunctionally important, but
while there are several reports showing that this
variant 1s functional, they are not easily placed
in a consistent framework regarding the nature
of the functional effects [4]. Addionally, the
C17T which encodes a variant receptor with a
Val at position 40 instead of Ala, have been
found  with  varied  frequencies  across
populations. These findings demonstrated that
the opioid system is involved in the reinforcing
propertics of alcohol and that allelic variation at
OPRMI 1s associated with differential response
to medications active at the mu-rcceptor.
I'herefore, genetic vanation at loct coding for
opate  svstem  proteins, ncluding OPRMI
might be expected to affect nsk for drug

dependence and alcoholism, and possibly other
addictive behaviors as well.

Histamine 1s natural constituent of many
organs and tissues including the gastrointestinal
tract, the immune system and the brain [5]. It s
a central neurotransmitter 1n the brain and 1s
formed in the posterior hypothalamus from
hisudine by histidine
decarboxylase (HDC). There are tiree known

exogeneous

histamine receptors: HI, H2 and H3, the latter
functioning as an autorcceptor. The H2 receptor
1s a site of action of various compounds used 1n
the treatment of psychiatric disorder, e.g.
amitriptiline and nmianserin. Health et al. (2002)
have reported the successful response of
patients with chronic, predominantly negative
type schizophrenmia, to the highly specific H2
receptor antagonist famotidine [6]. HRIH2 1s
gene encoding the human histamine H?2
receptor. The A649G SNP 1n this gene, leading
to amino acid substitution of an Asn at position
217 by Asp was found to be assnciated with
schizophrenia in British Caucasians [6].

In the present study, we applied PCR-RFLP
in investigating the frequency of such SNPs n
Vietnamese subjects as  our prehiminary
assessment [7]. For OPRAII, the 118G allele
appeared with a relatively high frequency of
38%. Neither the 17T nor 649G allele of HRH?2
were found in the study, suggesting that these
variants, if present, s uncommon n the
Vietnamese population. In this publication, we
extended our assessment by analyzing the
frequencies of IVS2 +C691G locus in intron 2
of OPRMI gene and GS43A SNP in HRH?
gene in Vietnamese, using PCR-RFLP method.
These results suggest that natural vanations that
might affect function and/or be associated with
psychiatric phenotypes related to therapeutic
response tn medication.
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2. Materials and methods

2.1 Materials

The Vietnamese population sample is
composed of 100 Vietnamese individuals and
were collected randomly from patients in the
Hanoi Huu Nght Hospital and National Institute
of Hematology and Blood Transfusion,
Vietnam. Venous blood samples were collected
in vials containing EDTA and stored in -20°C
for a week to a month.

2.1. Methods

DNA extraction. Genomic DNA  was
extracted from blood samples by using standard
precipitation described by Sambrook e/ al.
(2001) [8] with some minor modifications. The
extracted DNA products were analyzed on a
0.8% agarose gel and measured at ODyg and
ODagp. OD1/ODs1go was calculated to identify
the extraction efficacy and intactness of the
genomic DNA.

PCR-RFLP genotyping. For OPRMI,
fragment 235bp was amplified by using the
primers designed incorporating mismatched
base (capitalized below) to produce artificial
restriction sites (bold) in order to analyze SNP
IVS2+691C/G: forward pnmer: 5'-gct ctg gtc
aag gct aaG aat-3" (where a G was substituted
for an A at position -4 to create a Hinfl site);
reverse primer: 5’—gat cat cag tcc ata gca cac
gg-3"). PCR cycling parameters consist of a
Smin hold at 95°C, followed by 30 cycles of
95°C (1min), 61°C (Imin) and 72°C (1min).
Reaction mixture consists of 0.4uM each
primer (Bioneer), 0.2mM dNTP, lu Taq
polymerase/25uL of reaction and 4mM MgCl,.
Following amplification, the reaction mixture
was digested with  Hinfl  restriction
endonuclease (Fermentas) which
correspondingly cuts the 691C allele resulting
in 20bp and 215bp fragments. Fragments were
resolved by 3% agarose gel electrophoresis.

For HRH2, the primers included: forward
5’-cca atg gca cag cct ctt-3" and reversed 57—
gca gea gaa gag ctg ttg—3’ was used to amphty
a 909 bp fragment. Optimized conditions for
this PCR reaction are 0.4uM of each primers,
04mM dNTP, 1lu Taq polymerase/25ul
reaction and 3mM MgCl,. PCR cycling
parameters consist of a S-min hold at 96"C,
followed by 30 cycles of 96°C (Imun), 57°C
(Imin) and 72°C (Imin 20s). PCR products
were subsequently added to .Xiui/ restriction
endonuclease  (Fermentas)  which  yield
fragments of 536bp and 373bp upon Xmil
digestion of the variant PCR product containing
allcle (rare) 543A. The common allele 543G
has no Xmil restriction site. Reaction products
were analyzed by electrophoresis on the 1.5%
agarose gel.

The ¥ test was applied for verifying the
allele frequency distribution of the SNPs.

3. Results and discussion

DNA extraction. Genomic DNA was
extracted from blood samples anticoagulated
with cither EDTA Ly using the mcthods
described by Sambrook er a/ (2001) [8].
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Fig 1. Electrophoresis on 1% agarose gel of genomic
DNA extracted from blood samples. M: Marker A
HindlII; E1 — E8: Genomuc DNA products.
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In our study, the results showed that
genomic DNA was extracted successfully with
this method (Fig.1). Whole genomic DNA
appears as a sharp, bright band 1n agarose gel of
electrophoresis. Optical density assay showed
relatively purified products of ODiggas0 values
ranging from 1.6 to 2 and the concentration of
DNA were 30 - 400ug/mL. The DNA samples
subsequently were diluted to concentration of
50 pg/ml. tor further PCR experiments.

Folymerase chain reactions. The
opumization of primer annealing was
pertormed on purified DNA samples. The
annealing temperature was identified as 61°C
for the best result. For amplification of 235bp
fragment to analyze IVS2+691C/'G SNP in
OPRAM1I gene, PCRs were operated and we have
obtamned specific DNA bands at the size of
235bp as expected according to 1ts theoretical

calculation (Fig. 2).

235bp

tig 2. Elcctrophoresis ot PCR products OPRA]
gene on agarose 1.5%, 60V. DC: negative control;
lane 1-7: PCR products; M: DNA marker kb,

For genotyping of ffRH2. the amphfying
also obtamned the 909bp fragment (nucleotide
+8 to nucleotide +916}, which appeared as one
shap and specific band in the electrophoresis.
These results were 1llustrated in Figure 3.

Fig 3. Electrophoresis of PCR products HRH2 gene
on agarose 1.5%, 60V. DC: negauve control; lane 1-
7: PCR products; M: DNA marker 1kb.

Genotyping and data analysis. The PCR
products from both of OPRA{] and HRIH2 genes
were used for digestion reaction with Hinfl and
Xmil respectively. Upon Hintl digestion, in 100
samples in this study, frequency of individuals
with homozygotic genotype IVS2+691C/C was
0.56, heterozygotic genotype +691C/G was
0.37 and +691G/G was 0.07. The figure 4
below 1s 1llustration of this result.

20bp

Fig 4. Digestion of PCR product [IVS2-OPRM/ gene
with Hinfl for analysis of IVS2 ~691C/G SNP. M:
marker 1kb; Lane 1, 6 and 7: homozygote CC; lane

3 and 4: GG; lane 2 and $: heterozygote C/G.

From that. we calculated allele frequencies
of +691C and +691G as 0.75 and 0.25.
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respectively. These results confirmed by ¥ test
(x’ay = 0.098 lower than the y° value of
statistical significant at p = 0.05 which i1s 5.99),
showing that the frequencies of these alleles
reached to balanced state and there were no
deviations from Hardy-Weinberg cxpectations
in the population. The comparisons of +691G
allele frequencies between Vietnamese and
other population indicated that, the frequency of
this rare allele Vietnamese 1s of average to other
Asian populations and relatively low compared
to other populations world-wide.

Genotyping of HRH2 gene for analysis of
allele frequencies of +543G/A SNP  was
performed by digestion reaction of Xmil.
Because of the common allele +543(G without
restriction site and the rare (mutated) allele
+543 A with one restriction site of this enzyme
and result in two bands 536 and 373 bp, we can
identify the genotype of individuals 1n study.

09 bp

536bp
373bp

Fig 5. Digestion of PCR product HRF2 gene with
Amil for analysis of +543G/A SNP. M: DNA marker
1kb; Lane land 3: heterozygote G/A; lane 2, 4 — 8:
homozygote GG.

Amongst of 100 samples, 90% are GG
homozygous, 10% are GA heterozygous and
there 1s no AA homozygote in our study. The
frequencies of these alleles are 0.95 (G) and
0.05 (A). These frequencies were tested usingy”

test (') = 0.277, lower than the y° value of
statistical significant at p = 0.05 which 1s 5.99).
This result also indicated that there were no
deviations from Hardy-Weinberg expectations
for distribution of alleles +543G/A in this
Vietnamese population.

4. Conclusion

The assessment of the frequencies of single
nucleotide polymorphisms in OPRMI gene
(IVS2+691C/G) and gene coding histamine H2
receptor  [IRH2  (+543G/A)  with 100
Vietnamese individuals showed that, both of
these SNPS were found in our subjects with
identified frequencies. The +691G vanant in the
OPRM] gene was at the frequency of 0.25 and
+543A vanant of HRIH2? was 0.05. In the
analyzed locy, the frequencies of genotypes are
followed Hardy — Weinberg expectation. This
means that, the genetic compositions of these
alleles are quite balanced, at least in our 100
individuals of this study.

The comparisons of the frequencies of
common SNPs in OPRMI and HRI{2 gencs in
Victnainese appearced 1o be similar 1o tose
previously found in Asians, e.g. Japancse,
Indian, Chinese etc. but significantly differed
from those of FEuropeans and African-
Americans, hke our judgment in previous
publication [7].
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Panh gia da hinh don nucleotit trong gen OPRMI va HRH2 &
nguoi Viét Nam sir dung RFLP-PCR

Pinh Poan Long, Nguyén Thi Hong Van, Nguyén Anh Luong, Tran Thi Thuy Anh

Khoa Sinh hoc, Trucng Pai hoc Khoa hoc Tu nhién, DHQGHN, 334 Nguye:n Trdi, Ha Néi, Viét Nam

Gen ma hoéa thy thé mu-opioid (OPRM1) dugc cho 1a ¢é lién quan tdi su phu thudc thube va cac
chat gdy nghién. HRH?2 la gen ma hoa thy thé histamine Ha, vi tri hoat dong cua nhiéu hop chét dugc
sir dung trong diéu tri cac bénh lién quan dén tam than (amitriptiline va mianserin). Ca hai gen nay déu
chira nhitng vi tri da hinh don nucleotit - SNP (chang han, +118A/G & gen OPRM], +398T/C & gen
HRI?2..) din dén nhitg thay déi vé trinh ti axit amin coa protein va tir d6 lam anh hudng téi dap
ing thude trong diéu tri. Nhiéu nghién ctru trudc diy di dua ra mdi lién két giira cac alen hiém nay va
xu huéng phu thude thudc. Trong nghién ciru nay, ching téi khao sat cac SNP IVS2+691C/G va
+543G/A & hai gen OPRMI va HRH?2 trong nhém 100 ca thé ngudi Viét Nam dugc thu thip ngau
nhién tir Bénh vién Hiru Nghi, Ha Néi va Vién Huyét hoc va Truyén mau Trung uvong, Viét Nam,
bing ky thuit RFLP-PCR. Két qua cho thiy, voi gen OPRM I, alen IVS2+691G xuét hién vdi tan sb
25%. Alen +543A ¢ HRHZ duge tim thiy voi tan sé 5%. Cac tin sb nay kha g?m v0i tan sb cac alen
tuong ung trong cac quan thé ngudi & Chau A, nhu Nhat Ban, An P9, Trung Qudc... nhung khac biét
s0 Vi tan s cua cac alen nay & ngudi Chau Au va ngudi My gbc Phi.



