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Human angiotensin-converting enzyme (ACE) gene has an insertion-deletion (I/D) polymorphic which
produce three allelic variants: Il, ID & DD that associated with many genetic disease. ACE gene polymorphisms have
been studied in different ethnic populations. The polymorphisms of ACE gene were investigated using polymerase
chain reaction to detect the I/D mutation in a total of 191 healthy individual's sample selected randomly from northern
and central Iraqgi ethnics groups: Arab, Kurd and Turkman. The results showed a high D allele frequency in Arab
population (D 65.5%, | 34.5%), high | allele frequency in Kurd population (D 42.3%, | 57.7%), while an equal value
of D and | (50%) in Turkman population. Allele frequency D and | was calculated according to the Hardy-Weinberg
equilibrium. The DD, ID and Il genotypes distribution were observed in Iragi ethnic groups as: 50 (50%), 31 (31%)
and 19 (19%) in Arab population and 10 (20%), 24 (46%) and 18 (34%) in Kurd population while the result showed
12 (30.7%), 15 (38.4%) and 12 (30.7%) in Turkman population, respectively. We conclude from this study that the

frequency of ACE gene polymorphic are different in the main populations of Iraq.
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Introduction:

Angiotensin-converting enzyme (ACE) is a key
enzyme of the rennin-angiotensin system. It is localized
in the kidney (Braam et al., 1993). The ACE catalyzes
the conversion of angiotensin | to the biologically
active peptide, angiotensin Il which is involved in the
control of fluid-electrolyte balance and systemic blood
pressure (Wang et al., 2000). The ACE is encoded by
a 21 Kb gene that consists of 26 exons and is located
on chromosome 17g23. A polymorphism of the ACE
gene involves the insertion (I) or deletion (D) of a 287
bp AluYa5 repeat sequence inside intron. Although
I/D polymorphism is located in a non-coding region of
the ACE gene it is not silent and that the D allele is
associated with increased activity of ACE in serum
(the highest serum ACE activity was seen in the DD
genotype while the lowest seen in Il genotype) (Rigat
et al., 1990, Sakuma et al., 2004).

Moreover, various reports were published
suggesting inter-ethnic variations in the frequency of
allelic forms of the ACE genes. It has been shown that
plasma level of ACE varies significantly in different
populations but it is similar between the members of
a family. Also, extensive interethnic variations in the
frequency of the | and D alleles have been reported
worldwide for various populations. The frequencies of
the | and D alleles of the ACE gene among Sudanese,
Somalis and Arab nationals of the United Arab
Emirates and Oman indicate a preponderance of the D
allele among the Arab and African populations studied
(Bayoumi et al., 2006). Identification of specific individual
genetic backgrounds has a critical role in understanding
of the genetic variations among a population and in
determining the susceptibility to different human
diseases (Abdi-rad et al., 2011).

Several investigators suggested that the
genetic predisposition of the ACE I/D polymorphism was
associated with several diseases including coronary
heart diseases, stroke, hypertension and diabetes
mellitus (Hubert et al., 1992, Tarnow et al., 1998,
Gesang et al., 2002, Moleda et al., 2007).
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Gender may be an important factor as recent
studies have demonstrated an association between
the D allele and hypertension in white American men
(O’Donnel et al., 1998) as well as Japanese men
(Johanning et al., 1995) but not in women. The objective
of the present study is to compare the frequency
distribution of the ACE 1I/D polymorphism in three Iraqi
ethnic group population-based unrelated samples (b) to

study the potential modifying effect of gender.

Materials and Methods:

Samples collection and DNA extraction:
Blood samples were obtained from 191 healthy
individuals selected randomly of northern and central
Iraqi ethnics groups presented as 100 Iraqi Arab
populations (53 male and 47 female) 52 Iraqi Kurd
population(34 male 18 female) and 39 Iragi Turkman
population (21 male 18 female). Blood was collected
in tube containing EDTA. DNA was extracted from
the samples by wizard genomic DNA purification
kit(Promega-Canada) according to the “Isolating
Genomic DNA from whole blood protocol”.

PCR Amplification and Genotyping: The
specific segment of ACE gene was amplified by
polymerase chain reaction (PCR) using the following
primers using the specific primers ACE-F (5-TGGA-
GACCACTCCCATCCTT TC-3) and ACE-R (5-GATGT-
GGCCACACATTCGTCAGA T-3) (Alpha DNA, Monitorial,
Canada). The PCR amplification was performed in a total
volume of 25 pl containing 5 pl DNA (conc. 20 ng), 12.5
pl Go Taq green master mix 2X (green maschuiter mix,
promega) is a premixed ready to use solution contains
Taq DNA polymerase (Bayoumi et al., 2006). Two
icroliters of each primer (10 pmol/1puL) and up to 25yl
with nucleases free water. The thermal cycling was as
follows: initial denaturation at 94 °C for 5 min, followed
by 25 cycles of 94 °C for 1, 57°C for 1 min, and 72 °C for
2 min, with final incubation at 72 °C for 5min (Bayoumi
et al., 2006) using a thermal Cycler (Gene Amp, PCR
system 9700; Applied Biosystem). Two-percent agar gel

with ethidium bromide was used for electrophoresis of
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Results

At baseline Iragi blood samples were obtained
from 191 healthy individual’'s sample selected randomly
of northern and central Iraqi ethnics group: Arab, Kurd
and Turkman according to the numbers 100, 52, 39
respectively. The PCR result showed (Figure 1) the

homozygous individuals for the D allele (DD genotype)

Figure. (1):

were identified by the presence of a single 190 bp PCR
product. The homozygous for | allele (Il genotype) were
identified by the presence of a single 490 bp PCR
product. The heterozygous individuals (ID genotype)

were identified by the presence of both 190 and 490
bp PCR products.

1500b

500bp
400bp
300bp
200bp
100bp

PCR products of ACE gene I/D polymorphism shows the D allele (190 bp, lane 3, 5), the | allele

(490 bp, lane 2), and the ID genotype (190 bp, and 490 bp, lane 1, 4, 7); lane 6 (Negative control),
electrophoresis carried on 2% agarose gel, 5V/cm at 1hr. Lane M is a size marker (100 bp DNA

Ladder Promega).

The ACE allele frequency D and | of Iraqi
populations distributed to three ethnic groups calculated
according to the Hardy-Weinberg equilibrium. The
results showed a high D allele frequency in Arab
population (D 65.5%, | 34.5%), high | allele frequency
in Kurd population (D 42.3%, | 57.7%) and an equal
value of D and | (60%) in Turkman population as shown

in table 1.
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The DD, ID, and Il genotypes distribution
of three ethnic groups showed as: 50 (50%), 31
(31%), and 19 (19%) within Arab group participants,
respectively. While Kurd group showed genotypes as,
10 (20%), 24 (46%), and 18 (34%), respectively. Also
Turkmen group observed as 12 (30.7%), 15 (38.4%),
and 12 (30.7%), respectively. As a result, the genotype
distribution of the alleles in Iragi population was: DD:
66 (34.5%), ID: 75(39%) and II: 50 (27%), as shown
in table 2. The dominant genotype was the DD in Iraqi

population.
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Table 1. Angiotensin-Converting Enzyme Alleles frequency among a population of three ethnics groups in Iraq.

Ethnic group ACE Allele Allele frequency (%)*
All Men Women
Arab group D 65.5 62.3 61.6
No0.100 (Men 53,Women 47) | 34.5 37.7 38.4
Kurd group D 42.3 36.8 52.8
No.52 (Men 34,Women 18) | 57.7 63.2 47.2
Turkman group D 50 45.2 55.6
No.39 (Men 21,Women 18) | 50 54.8 44.4

* calculations are according to the Hardy-Weinberg equilibrium

Table 2. Angiotensin-Converting Enzyme genotype distribution among three ethnics groups in Iraq.

ACE Genotype Arab(n=100) Kurd(n=52) Turkman(n=39)
DD 50% 20% 30.7%
I/D 31% 46% 38.4%
I 19% 34% 30.7%

More important fact was that genotype
distributions between male and female were different
hereditarily in Iragi population. According to table 3, the
distribution of ACE genotype of DD, ID and Il subjected
in Arab: (n= 100, 53 male & 47 female) showed that
25 (47.17%), 16 (30.19%) and 12 (22.6 %) men, 19
(40.43%), 20 (42.55%) and 8 (17.02%) women. While

Kurd group showed genotypes as follow: (n=52, 34 male
& 18 female) 6 (17.6%), 13 (38.2%) and 15 (44.2 %)
men, 4 (22.2%), 11 (61.1%) and 3 (13.7%) women. Also
Turkmen group (n= 39, 21 male & 18 female) observed
in 5 (23.8%), 9 (42.8%) and 7 (33.3 %) men, 7 (33.6%),
6 (27.7%) and 5 (27.7%) women as shown in table 3.

Table 3. Angiotensin-Converting Enzyme genotype distribution within male and female of three ethnics groups in Iraqg.

Ethnic group

DD

ID ]

Male n=53
Arab group n=100
Female n=47

25 (47.17%)
19 (40.43%)

16 (30.19%) 12 (22.6 %)

20 (42.55%) 8 (17.02%)

(
Male n=34 6 (17.6%) 13(38.2%) 15 (44.2 %)
Kurd group n=52
Female n=18 4 (22.2%) 11 (61.1%) 3 (13.7%)
Male n=21 5 (23.8%) 9 (42.8%) 7 (33.3 %)
Turkmen group n=39
Female n=18 7 (33.6%) 6 (27.7%) 5 (27.7%)

30



IJPS

Vol. 8 No 1 January-April 2012

Allelic frequency and genotype distributions of angiotensin converting enzyme gene

among three essential Iragi ethnic group population
Salwa J. Al-Awadi et al.

Discussion and Conclusion

Several investigations have provided a
substantial database on genotype distribution in a
number of population groups (Katsuya et al., 1998).
The ethnic background appears to influence the ACE
gene |/D polymorphism globally. It demonstrates the
importance of using a homogeneous population in the
selection of the study samples, making possible the
identification of more exact distributions of the ACE
genotypes among racial populations.

In accordance with previous studies performed
on Arab populations, such as the Tunisians, Algerians
and Moroccans (SAS, 2004), the Somalis, the Omanis,
the Emiratis, and the Sudanese (Comas et al., 2000),
the genotype DD were the dominant gene in the study
population too. These results were expected because
most of Iraqi Arab population came from tribes that
migrate from Arabian Peninsula as most other Arab
populations (Frossard et al., 1997). Compared to other
geographic groups the frequency of the D allele in the
Arab populations is among the highest reported. The
frequency of the D allele is highest among sub-Saharan
Africans (Salem et al., 2009) and Arabs (Barley et al.,
1994, SAS, 2004), moderate for Caucasians (Ulu et
al., 2006) and low among various Asian populations
(Cambien et al., 1992, Barley et al., 1994, Saha et al.,
1996).

The Yanomami Indians, Samoans and
Australian Aborigines seem to have the lowest
frequencies (Lee et al., 1994, Salem et al., 2009). The
worldwide distribution of the D allele suggests that the
ancestral state present in the human population was
the D allele and that an AluYa5 (the youngest AluY
subfamily in the human genome) element later inserted
at the locus (Lester et al., 1999),

The higher frequency of | allele in the Kurd
groups is in agreement with Asiatic, Mongoloid and
Indian populations (pasha et al 2002) but differs from
the Americans, Caucasians and Europeans, who had a

greater frequency of D allele and were reported to have
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a higher in Arab population. Turkman have the same
result that obtained from previous studies on central
Asian population showed high frequency of | allele and
high abundance of ID genotype distribution in Kyrgyz,
Kazakhs and Uzbeks (Polupanov et al., 2007).

With regard to our data, at present there is no
explanation for the higher frequency of the D allele in the
Arab and the I allele in Kurd and Turkmen populations.
The reasons for this difference could be the genetic drift
as is found in many other polymorphisms such as that of
blood groups. The influence of some unknown sampling
bias such as community bias cannot be excluded.

The difference was significant between the
male and female groups; it showed that the dominant
genotype in Iraqgi Arab male group was the DD while
dominant genotype in Iraqi Arab female group was
the ID. Where in Kurd group the genotype ID was the
dominant in both female and male. In Turkmen group
the ID genotype was the dominant in male while the DD
genotype was the dominant in female. It became clear
that the distribution of ACE gene is different between
male and female, it is of our interest the ACE genes is
related so with the presence of X chromosome due to
the obvious difference between male and female group
(Yang et al., 1997)

Conclusion:

The results of the distribution of the ACE 1/D
gene polymorphism obtained for the D allele among
Iraqgi population are comparable to those obtained from
previous studies in other population, add to the data
indicating the wide variations observed in the frequency
of the ACE alleles among the peoples of the world and
highlights that great care needs to be taken when inter-
preting clinical data on the association of the ACE alleles
with different diseases especially for hypertension and
diabetes. The result of this study supports the hypoth-
esis that the DD genotype is in linkage disequilibrium

with a functional variant of the ACE gene.
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