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most common congenital anomalies and has a multifactorial etiology that involves both
genetic and environmental factors.

Objectives: The present study was aimed to evaluate the possible association between
BHMT rs3797546 gene polymorphisms and NS-CL/P in a sample of Iranian population.
Materials and Methods: This case-control study was performed on 100 NS-CL/P cases
and 100 healthy controls. Tetra amplification refractory mutation system-polymerase
chain reaction (T-ARMS-PCR) was used to detect the polymorphism. Analysis of data was
done using y? test for categorical data, the associations between genotypes and NS-CL/P
were estimated by computing the odds ratio (OR) and 95% confidence intervals (95% CI)
from logistic regression analyses.

Results: No significant difference was found between the groups regarding BMHT
rs3797546 gene polymorphism. The C allele was not associated with NS-CL/P (OR =1.27,

95% Cl = 0.85-2.79, P= 0.690).

Conclusions: Our data suggested that BMHT rs3797546 gene polymorphism was not as-
sociated with risk/ protection for NS-CL/P in a sample of Iranian population. Larger stud-
ies are required to validate our findings.

» Implication for health policy/practice/research/medical education:
The content and results of this paper is useful for researchers who are interested in genetic risk factor for predisposition to Non-
syndromic Cleft Lip and|/or Cleft Palate.
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1. Background

Nonsyndromic cleft lip with or without cleft palate
(NCL/P) is one the most common congenitally develop-
mental disorder anomalies and the most frequent non-
syndromic orofacial cleft (1). The prevalence of CL/P varies
widely by geographical origin, racial background, ethnic
background, and socioeconomic status (2). The incidence
of cleft lip and palate in Iran is approximately 1/1000
which is lower than other countries (3). CL/P is a com-
plex defect determined by interaction between multiple
genetic and environmental risk factors (4). Betaine-ho-
mocysteine s-methyl transferase (BHMT) gene encodes a
cytosolic enzyme that catalyzes the conversion of betaine
and homocysteine to dimethyl glycine and methionine,
respectively. There is little and controversial information
concerning the role of BHMT polymorphisms in suscepti-
bility to CL/P (5-8).

2. Objectives

Considering the crucial role played by this enzyme in
methionine pathway, the current study was carried out
to determine the impact of BHMT rs3797546 gene poly-
morphism on the risk of nonsyndromic cleft lip and/or
cleft palate in a sample of Iranian population.

3. Materials and Methods

The study group consisted of 100 CL/P (61 males and 39
females) with an average age of 12.12 years (minimum 1
year, maximum 54 years) and 100 normal subjects (61
males and 39 females) with an average age of 12.03 years
(minimum 1 year, maximum 51 years). All subjects were
from Sistan and Baluchestan province. There was no sig-
nificant difference between the groups regarding sex and
age (P> 0.05).All participants were unrelated to each oth-
er. The local Ethics Committee of the Zahedan University
of Medical Sciences approved the project, and written
informed consent was taken from all participants. Blood
samples were collected in Na-EDTA tubes from patients
and healthy controls and stored at-20 " until DNA extrac-
tion. Genomic DNA extraction from blood samples was
carried out as described previously (9). BHMT genomic
sequence (NT_006713.15) was obtained from the Nation-
al Center for Biotechnology Information (NCBI) (http:/|
www.ncbi.nlm.nih.gov). The polymorphism was searched
and primers for T-ARMS-PCR, a simple and rapid method
for detection of SNP (single nucleotide polymorphism),
were designed (10-13) (Table 1). In T-ARMS-PCR method,
two external primers (control band) and two inner prim-
ers (allele specific primers) were used. Polymerase chain
reaction (PCR) was performed using commercially avail-
able PCR premix (AccuPower PCR Pre-Mix, BIONEER, Dae-
jeon, South Korea) according to the manufacturer’s rec-
ommended protocol. One pL of template DNA (~ 100 ng/
pL), 1pL of each primer (10 uM), and 15 uL DNase-free water
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were added to a 0.2 mL PCR tube containing AccuPower
PCR Pre-Mix. The PCR cycling condition for BHMT was 5
min at 95  followed by 30 cycles of 30 s at 95,30 s at 62
,and 17 s at 72 ¢, with a final extension of 5 min at 72 .
The PCR products were analyzed by electrophoresis on a
2% agarose gel containing 0.5 pg/mL of ethidium bromide
and visualized by trans-illumination with UV light, and
photographs were taken (Figure 1).
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Figure 1. Photograph of the PCR Products of BMHT 153797546 Gene Poly-
morphism

3.1. Statistical Analysis

The statistical analysis of data was performed using the
SPSS18.0 software. Demographic and biochemical param-
eters between the groups were analyzed by independent
sample t-test for continuous data, and y? test for categori-
cal data. The association between genotypes and NS-CL/P
were estimated by computing the odds ratio (OR) and
95% confidence intervals (95% CI) from logistic regression
analyses adjusted for sex and age. In T-ARMS-PCR method,
two external primers (control band) and two inner prim-
ers (allele specific primers) were used. The product sizes
for detection of BHMT rs3797546 polymorphism were:195
bp for C allele, 271 bp for T allele, and 409 bp for control
band. M: DNA Marker; Lanes 1, 4: rs3797546 TC; Lanes 2, 3,
5:153797546 TT.

Table 1. The Primers Used for Detection of BMHT rs3797546 Polymorphism

Sequence (5’ >3')
FI(Callele) AGAGATGAGTATAGACTCATCTCCAGCTTC
RI(Tallele) CACTGAAGTTCTTAGCTCTCAGCGATA
FO AACAAGTTTGAAGCCCGCTAATTTAG
RO AGGAGAATTAACTGGGCAAAGTAAGAAA

4. Results

The distribution of genotype and allele frequencies
of BHMT 153797546 gene polymorphism in NS-CL/P and
healthy subjects are shown in Table 2. The wild-type gen-
otype (TT) was observed in 85% of the patients, whereas
15% were heterozygous (TC). In the control group, the
frequencies of genotypes were 88% for TT, and 12% for TC.
There were no significant differences regarding BHMT
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rs3797546 polymorphism between NS-CL/P and healthy
subjects (x> = 0.38, P = 0.535). No significant differences
were observed among NS-CL/P and control subjects re-
garding allele frequencies (P = 0.690). The genotypes of
BHMT 153797546 polymorphism in cases and controls
were in HWE (Hardy-weinberg equilibrium) (y* = 0.66, P
= 0.417; x> = 0.41, P= 0.523, respectively).

Table 2. Frequency Distribution of the BHMT rs3797546 Gene Polymor-
phism in CL/P and Control Group

CL/P. Con- OR?*(95%CI) PValue
No. trol, No.
BHMT rs3797546
polymorphism
T 85 88 Ref. =
TC 15 12 1.29(0.57-2.94) 0.535
CC 0 0 - =
Alleles
T 185 188 1.00 -
C 15 12 1.27(0.58-2.79) 0.690

2Adjusted for sex and age

5. Discussion

Though the CL/Petiology is mainly unknown, it has been
proposed that both genetic and environmental factors
contribute to the risk for NS-CL/P. In the present study, we
examined DHMT rs3797546 gene polymorphism and sus-
ceptibility to CL/P in a sample of Iranian population. The
BHMT rs3797546 polymorphism was not associated with
risk/protection for NS-CL/P in our population.

Few studies focused on BHMT polymorphisms as can-
didate markers for CL/P. Hu et al. (8) investigated BHMT
rs651852, 153797546, and rs3733890 gene polymorphisms.
They found neither allelic nor genotypic associations
between NS-CL/P and rs651852 as well as rs3733890 poly-
morphisms. In contrast to our findings, their findings
showed that the rs3797546 polymorphism increased
the risk for NS-CL/P in a recessive inheritance model (P =
0.020, OR = 2.10, 95% CI = 1.11-3.95; CC vs. TT + TC), while
Martinelli et al. (5) found no significant association be-
tween BHMT and BHMT2 variants and CL/P. Mostowska et
al. (14) reported that individuals with AA genotype of the
BHMT rs3733890 polymorphism had a significantly lower
risk for orofacial clefts. Zhu et al. (7) did not find any as-
sociation between BHMT r239q as well as BHMT2 rs626105
polymorphisms and susceptibility to spina bifida or oro-
facial clefts. In conclusion, our data suggested that DHMT
gene polymorphism was not associated with risk/protec-
tion for NS-CL/P in a sample of Iranian population. Larger
studies with different ethnicities are required to confirm
our findings.
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