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Apolipoprotein B gene
polymorphisms in people in the East
Mediterranean area of Turkey
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ABSTRACT Point mutations in the receptor binding dornain of low density lipoprotein may increase choles-
terolievels in blood. Three mutations of Ape B-100 protein result in defective binding (Arg 3500  Gin, Arg
3500 Trpand Arg 3531 Cys).We estimated the frequency of Apo B point mutations {(codoen 3500) Ca774T
(Arg3500 Trp) and G9775A (Arg 3500 Gin}in 179 atherosclerotic, 145 nyperiipidaemic individuals and
272 healthy individuals in the east Mediterranean region of Turkey. Lipid and lipoprotein levels were measured
with routing biochemical analyser and Apo B mutation was detected using real-time PCR. Neither mutation
was found. In this region, Ape B-100 protein mutations are rare and causes of hyperlipidasmia and athero-
sclerosis may therefure be unrelaled w them.

Les polymorphismes du gtne de | apolipoprot@ine B dans la population de la ridgion est-
m@dlterran@enne en Turguie

RESUME Les mutations ponctuelies sur le site de liaiscn du rddoopteur dos lipeprot@ines dé basse densitd
peuvent fairs augmenter Ie taux de cholest@irol sanguin, Trois mutations de la prot@ine apa B-100 entra nent
une liaison d@fectueuse (Arg 3500 GIn, Arg 3500 Trpand Arg 3531 Cys). Nous avons estimé fa
fr@iquence des mutations ponctueies de | apo B (codon 3500} C9774T (Arg 3500 Trp) et Gar7eA (Arg
3500 GIn) chez 179 patients ath@roscl@rotiques, 145 sujets hyperlinid@miques et 272 sujets em bonna
sand de la rdgion est-m@diterran@enne en Turquie, Le taux de lipides etde lipoprotdines a D mesurd | aide
d un analyseur biochimiqus et la mutation de [ apo B a @@ recherchide en utitisant ia PCR en temps ride).
Aucune mutation n a 2@ trouv@de. Dans cette t@gion, les mutations de la prot@ine apo B-100 sontrares etles
causes de | hyperlipid@mie et de | ath@rosciBrose peuvent donc ne pas (Etre lidles ces mutations.
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Introduction

Nearly two-thirds of all circulating choles-
terol is transporied by low density lipo-
protein (LDL) particles. The plasma con-
centration of cholesterol is regulated by
which circulating LDL is taken primarily
into the hepatocytes. Apolipoprotein B-100
(Apo B-100) 1s the major protein associated
with the LDL particle and contains the
ligand that binds LDL to its receptor [/].
Human Apo B-100 is a large, hydrophobic
protein of 4336 amino acids and a molecu-
lar weight of approximatcly 540.000 Da. It
is synthesized in the liver [2]. Gene nmua-
tions in the LDL receptor or in the receptor-
binding zone of the Apo B-100 can disrupt
binding and impair removal of circulating
LDI.. More than 150 mutations have been
identified in the LDL receptor gene, associ-
ated with farnilial hypercholesterolaemia
(FH), an autosomal dominant inherited dis-
order characterized by severc hypercholes-
terolaemia, frequent presence of tendon
xanthomas, and premature coronary hcart
discase [3].

To date, several point mutations of the
putative receptor binding domain of Apo B-
100 have been identified [4,5]. Only 3 of
these mutations have been shown to pro
duce binding-defective Apo B-100 by
appropriate genetic and functional investi-
gationis [4,7). The first substitution to be
discovered, and apparently the most fre-
quent one, is Apo B-100 {Arg 3500—>Gin).
The other 2 substitutions are Apo B-100
(Arg 3500-Trp) and Apo B-100 (Arg
3521 »>Cy3) and occur less frequently
[Z,5,6]. Compared with Apo B-100 (Arg
3500-Gln), B-100 (Arg 3531 —»Cys) ts as-
sociated with a smaller increase in LDL.
Consistently, LDL that contained Apo B
100 (Arg 3531-Cys) exhibits less reduc-
tion of LDL receptor binding in vitro than

did LDL endowed with Apo B-100 (Arg
3500—Gln) [6,8].

In the present study, we aimed to esti-
mate the frequency of Apo B point
mutations (codon 3500} C9774T {(Arg
3500—Trp) and G9775A (Arg 3500—Glu)
in 179 patients with atherosclerosis and
compare this with 272 healthy subjects and
185 hypercholesterolaemic patients in the
people living on the cast Mcditerrancan
coast of Turkey.

Methods

Participanis

A total of 396 people were included in the
study from the people living on the East
Mediterranean coast of Turkey. The study
sample included 272 healthy controls (133
female, 139 male), 145 controls with hy-
percholesterolaemia (117 female, 28 male)
and 179 patients with atherosclerotic coro-
nary artery diseasc (69 female and 110
male}. All participants were randomly re-
cruited from 2 hospitals in Turkey: univer-
sity hospitals i Mersin and Adana. The
participants were aged between 40 and 60
years, Patients with coronary artery dis-
ease were classified according to their cor-
onary angiographic evidence of 2 /0%
stenosis of a major coronary artery. They
were attending the cardiology clinic and
scheduled to undergo coronary by-pass. In
all, 124 patients with atherosclerosis (6Y%)
had a history of myocardial infarction and
9 patients {30%) had smoking history. Pa-
tients with diabetes were excluded from the
study. The control group was selected
from clinically heatthy individuals whose
lipid parameters were in the normal refer-
ence range. They had no history of coro-
nary heart discase, diabetes or hyperten-
siom; 115 individuals (42 %) had a smoking

Yoot Py Shaaal ol Al il vl dadine chow il 3 ) sl At



Eastern Mediterranean Health Journal, Vol. 10, Nos 1/2, 2004 127

history in the control group. People who
had chuolesterol levels of 200 239 mg/dL
were considered as having borderline high
blood cholesterol and those > 240 mg/dL
cholesterol levels were considered as ha-
ving high blood cholesterol [9]. Since both
levels are undesirable for blood cholesterol,
we considered that individuals with choles-
tero} levels > 200 mg/dL. had hypercholes-
terolucinia; 75 (52%) subjects had a
smoking history in the group with hyperc-
holesterolacmia. Whole blood (EDTA-anti-
coagutated) and scrum were collected after
un overnight fast,

DNA isolation

DNA samples were isolated from blood
samples, collected by venepuncture in ster-
ile siliconized EDTA 2-mL Vacutainer tubes,
using High Pure PCR Template Preparation
Kit and MagNA Pure LC DNA isolation Kit
1 by MagNa Pure 1.C automated DN A isola-
tion instrument {Rochc Molecular Bio-
chemicals, Mannheim, Germany).

Detection of Apo B mutation

The determination of Apo B mutation was
done using Real-time PCR and the Apo B
mutation detection kit {Roche Diagnostics,
GmbH, Mannheim, Germany).

Real Time PCR Principle: a 207 bp frag-
ment of the apolipoprotein B gene was am-
plified with specific primers from human
genomic DNA. The amplicon was detected
by fluorescence using a specific pair of hy-
bridization probes. The hybridization
probes consist of 2 different short oligo-
nucleotides that hybridize to an internal se-
quence of the amplified fragment during
the annealing phase of the PCR cycle. It a
mutation is present, the mismatches of the
mutation probe with the target destahilize
the hybrid. With a wild type genotype, mis-
matches do not occur, and the hybrid has a
higher T, . The temperature is slowly in-

creased and when the mutation probe melts
off and the 2 fluorescent dyes are no longer
in close proximity, the fluorescence de-
creases. For mutated genotypes, this
occurs al lower temperaturcs than for the
wild type genotype

In addition, we performed DNA sc-
quencing of 5 randomly selected patients, 5
controls and 5 individuals with hypcrcho-
lesterolaemia.

Measurement of lipids and
lipoproteins

Apolipoprotein A {Apo A) and Apolipopro-
tein B (Apo B) were determined by immu-
noturbidometric methods. Triglyceride
(TG), total cholesterol (TC) and high den-
sity lipoprotein (HDL) were analysed by
GPO/PAP enzymatic colorimetric, CHOD/
PAP enzymatic colorimetric and direct
COHD/PAP cnzymatic colorimetric me-
thods, respectively. LDL content was cal-
culated from the primary measurements
using the empirical equation of Friedewald
et al. [ /0], All these parameters were deter-
mined hy Cabas Integra 700 biochemical
analyser (Roche Diagnostics, GmbH, Man-
nheim, Germany). The results were ex-
pressed in terms of arithmetic means =+
standard deviation.

Resulls

The levels of TC, HDL, LDL, VLDL, TG,
Apo A and Apo B are given in Table 1. Our
results show that there was an increase in
the levels of TC, LDL, VLDL, TG and Apo
B and a decrense in Apo A levels in individu-
als with hypercholesterolaemia and patients
with atherosclerosis compared to normo-
lipidaemic controls. On the other hand, nei-
ther C9774T (Arg 3500-5Trp) nor
G9775A {Arg 3500-Gln) mutations for
Apo B codon 3500 was detected in the indi-
viduals by Real-Time PCR.
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triglyceride, lipoprotein and apoprotein levels of individuals with atherosclerosis

Table1 Mean cholesteral,

hypercholesterolaemia and normolipidaemia

LDL ViDL 16 APOA APOB
(ref< 13D (ref<4D  (ref<200 (rei180-225 (ref60-132
mg/dL) mg/dL) mg/dL) mg/dL) mg/dL)

HDL
{ret>65
mg/dL)

TC
{ref <200
mg/dL)

Individuals with:

Hypercholes-

1441+ 18.7 1475+ 231

1874+ 55

183.1 143 35.3zx17.4

2683.3+27.0 438+10.2

terclasmia (r.= 185}

475+ 15.2 1136260 2251124 1059:42 15331292 96.9 +22.2

1823+ 28.0

l.n:

]

Normolipidaemia
272)

Atheroscierosis
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101.83+26.4

37.5+10.8 119.0+366 30.1z19 1503+45 11492202

2022+45.6

in=179)

Results expressed as the aritimetic mean « standard deviation,

number of sampie.

n =

Discussion

The Apo B arginine-to-glutamine change at
codon 3500 by been established as a cause
of the failure of the LDL particle to bind to
its receptor and the consequent hypercho-
lesterolaemia of familial defective Apo B-
100 [5}. The Apo B (Arg 3500—-Gln) muta-
tion has been identified in the USA, Den-
mark, Germany, Italy, France, Austria,
Australia, the Netherlands, South Afiica,
Switzerland and indirectly in Norway and
Sweden since some of the probands from
the Oregan study were of Norwegian and
Swedish descent [2]. However, the muta-
tion has not been detected in either Finland
or former Soviet Union republics. The Apo
B-100 (Arg 3500—Gln) mutation has been
obscrved with an approximate frequency
of 1in 500 to 1 in 700 in populations of
Luropean (Caucasian) origin [2,8].

Scveral point mutations of the putative
recepior binding domain of Apo B-100 have
been identified. Only 3 of these mutations
have been shown to produce defective
binding Apo B-100 by appropriate genetic
and funcrional investigations |36, /4, 2.
The first substitution to be discovered, and
apparently the most frequent one, was Apo
B-100 {Arg 3500—Gin). The other 2 sub-
stitiions, Apo B-100 (Arg 3500—1p) and
Apo B-100 {Arg 3531—Cys), occur less
frequently [8,13].

Teng et al. showed that the prevalence
ol heterozygote in 373 Chinese individuals
with hyperlipidacmia was 0.3% for the Arg
3500—Gln mutation and 2.4 % for the Arg
3500—Trp mutation [73]. When 373 unrc-
lated individuals with hyperlipidacmia were
screened for the presence of Apo B-100
mutations, Tai ct al. found 9 Arg
3500—>Trp index cases, 7 classified as
having type lla and 2 as having type llb
hyperlipidaemia [/4]. The authors reportcd
that one of them was of Scottish descent
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and the others were of Asian descent. They
suggested that Arg 3500->Trp alleles were
inherited from a common ancestor in Asian
populations.

Fisher et al. investigated 297 consecu-
tive individuals with 1.D1, concentrations >
155 mg/dL and triglycerides < 200 mg/dL
for Apo B mutation. Apo B-100 (Arg
3500—Trp) was described in just | family
of European arigin, in 2 families with a
mixed Chinese and Malayan descent, in !
family of Asian descent living in the Glas-
gow region and in another 9 unrelated indi-
viduals from Taiwan [15].

In our study we investigated the fre-
quency of Apo B point mutations (codon
3500) C€9774T (Arg 3500—>Trp) and
(G9775A (Arg 3500—-Gln) in 596 individu-
als (272 healthy controls, 185 controls with
hyphercholesterolaemia and 179 patients
with atherosclerosis). Neither C9774T
(Arg 3500-Trp) nor G9775A (Arg
3500->Gln) mutation was found in the
people Living on the East Mediterranean
coast of Turkey. As can be seen in our
study, the mutations of Apo B-100 protein
are very rare. As regards this population,
they were not observed in our sample.
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A practical guide for health researchers

A practical guide for health researchers, by Mahmoud F Fathalla and
Mohamed M.F. Fathalla, Is Intended for heaith researchers, who are
not limited to scientists pursuing a research career. They include
health professionals, administrators, policy-makers  and
nongovernmental organizations, among others, who can and
should use the scientific method to guide their work for improving
the health of individuals and cormmunities. This comprehensive
guide covers , among others, the areas of ethics in research,
choice of research, preparing for research, conducting research,
analysing and Interpreting results, disseminating research and writ-
Ing a scientific paper. it is highly readable and edsy to understand.
The guide can be obtalned from: Distributlon and Sates, World
Health Organization Regional Office for the Eastern Mediterranean,
Abdul Razzak Al Sanhourl Street, PO Box 7608, Nasr City, Cairo
11371, Egypt. Telephone: (202) 670 25 35; Fax: (202) 670 24 92/4.
It Is also available free on line at: http://www.emia who int/publica-
tions/pdffhealthresearchers_quide.pdf
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