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INTRODUCTION

The cardiovasculare diseases are the leader caludeath in
the developed countries for several decades. Antbeg risk
factors of these diseases — beside many otheis dyalipidemias.
Dyslipidemias include the elevation of serum tothblesterol,
triglyceride and the low density lipoprotein (LDL), and the lowe
HDL (high density lipoprotein) level.

In the last few years numerous genetic variants lhaeh
discovered in the background of the above diseasks.have
already got to know genetic variants that may @asole in the
pathogenesis of these diseases.

Serum lipid transportation is performed and soméabwic
steps are ruled by the so called apolipoproteirBJAA-B-C-E).
The ApoA-V protein encoded KAPOAS5gene plays a role in the
regulation of the serum triglyceride level. The etxt§ of APOAS
gene can cause elevation of the triglycerides (&ssimo 2001,
2002, Eichenbaum-Voline 2004).

In my PhD work | analyzed the possible roles of
apolipoprotein Abgene’s natural variants on serum triglyceride
levels in general Hungarian population, metabojicdsome and
stroke patients.

Although the majority of the human genes among [eeape
very similar, there is variability, a polymorphispmofile that is
very special in every single person. With the exation of this
polymorphism in the different diseases — by ourt lbepe — the
medicine will be able to cure more and more diseas®l can
open a new era in the healing by the so-called opalzed
medicine.



MAIN AIMS OF THE STUDY

Our aims were to investigate the connections betwbe serum
triglyceride levels and the APOA5 gene variants general
Hungarian population.

1. Our aim was to study th&POAS5 gene -1131C, 56G,
IVS3+476A and 1259C alleles in general Hungariatepss, and
to compare these alleles' frequencies with thealitee.

2. Are there connections among tAEOA5 gene variants (T-
1131C, C56G, IVS3+G476A and T1259C) and the serum
triglyceridelevels?

3. What is the frequency of tlePOA5haplotypes in the general
Hungarian population?

4. Are there connections between the haplotypestla@dserum
triglyceride levels?

In addition we wanted to investigate the APOA5S gang serum
triglyceride level connections in other diseaseamely in
metabolic syndrome (MS) and stroke patients.

5. Are there or not any relations betwedPOA5gene variants of
metabolic syndrome patients and serum triglycdesels?

6. Could we find similar connections between th@geOA5gene
variants and serum triglyceride levels) in strolaignts and is
there a difference among the different subgroupsroke?



MATERIALS AND METHODS

Patients

The DNA materials for theAPOAS gene investigation of
general Hungarian population were originated frorhe t
Markusovszky Hospital of Vas County.

The patient and control samples examined for métabo
syndrome and stroke patients were selected from sdraple
collection of our department’s Biobank, which beaento the
Central National Biobank Network of Hungamyww.biobank.h,
and were collected in the Pandy Kalman Hospitalll&yDuring
the collection and use of DNA samples the regutatiof the local
ethical committee and those of the Helsinki De¢lamain 1975
were followed; we had an informed consent fromphgents. We
have put their anonymous DNA back into the Biob#otlpossible
future use.

The allele frequencies of alPOA5variants studied were
in Hardy-Weinbergequilibrium in each group.

Methods

Polymerase chain reaction (PCR)

The genomic DNA was obtained from peripheral blood
leucocytes using a standard salting out method. @temined
parts of the available DNAs were amplified with yokrase chain
reactions. The GenBank reference sequence signédrh22949
accession number was applied for the study desibime
amplifications in all molecular analyses were @trout in a final
volume of 50ul containing 200 uM of each dNTP, 0.2 mM of
each primer, qul of reaction buffer (containing 500 mM KCI, 10
mM Tris-HCI, 14 mmol/L MgC}, pH 9.0), 1U of Taq polymerase
(10 U/ul) and Iug extracted DNA as template.



Restriction fragment length polymorphism (RFLP)

For RFLP assays 10-15 microlitres of PCR productsew
digested with 1U of appropriate restriction enddease with 10x
enzyme buffer incubating on the appropriate tentpeza The
primers were designed to create obligatory cleawaps of the
proper restriction enzymes in the amplicons inddpatly from
the genotype to control the efficacy of the digasti The
fragments received were electrophoresed throughethidium-
bromide-stained 3% agarose gel and were analyzédW\Idoc
gel documentation system.

DNA sequencing and analyses

To validate our genotyping results bidirectionadjsencing
was performed for some samples. The examinatiome werried
out using ABI Prism 3100 Avant Genetic Analyser phed
Biosystems, Foster City, CA, USA). The sequencagatients
were made using Winstar genetic program (DNASTAR.,In
Madison, WI, USA).

Statistical evaluation

Our data were expressed as mean+SEM. The distitsuof
the variables were examined using the KolmogorowSm test.
If the variables showed Gaussian distribution, wepliad
parametric tests. For variables with no Gaussiatridution, we
applied nonparametric tests. In all statisticallyses, we checked
for possible differences among all groups and sugog using the
Kruskal-Wallis test. Pair wise analyses of differes between
groups in discrete clinical and laboratory paramsewth normal
distributiony* tests were used. Continuous variables with normal
distribution were analyzed with Student’s t-te$ier comparison
of differences between groups in continuous vaeslith skewed
distribution Mann-Whitney U tests were applied. @tations
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were analyzed and crude/adjusted odds ratios (ORjew
ascertained using multiple logistic regression ndeThe
confidence intervals and p-values of significan@renestablished
95% and 0.05 for all analyses. All statistical gmak were
performed usindMS Excel, SPSS 11.5 and SABckage{SPSS
Inc, Chicago, IL; SAS Institute Inc, Cary, NC, USA)



RESULTS

The connections between thAPOAS natural allelic variants of
metabolic syndrome patients and serum triglyceridéevels

This section of our study had three parts:
A. The IVS3+G476A and T1259C allelic variants arukit
relations with serum triglyceride levels.
B. TheAPOA5gene haplotypes in metabolic syndrome patients.
C. The frequencies AAPOA5gene allelic variants in metabolic
syndrome patients by serum triglyceride quartiles.

A. IVS3+G476A and T1259C allelic variants by different serum
triglyceride levels in metabolic syndrome patients

213 MS patients — 99 male and 114 female — werd afje
61,09 +1,01 years (25 — 82 year).

We found significantly higher serum triglyceridevéd in
IVS3+G476A and T1259C natural allelic variants o Matients.
However by multiple logistic regression analysiserth was
significant connection found only between IVS3+GA7&nd
serum triglyceride level in MS patients but notTih259C allelic
variant.

B. Different haplotypes of M S patients
Of the 343 MS patients were 158 male and 185 feija@jed:
60,5 +10,08 years (23 — 74 year).



The APOAS gene haplotypes are shown in the following
chart.

Allelic variants IVS3 G

Haplotypes T-1131C 7.2 T1259C  C56G
APOAS1 T G T c
APOAS52 C A C c
APOA53 T G T G
APOAS4 c G . c
APOA55 T G C c

In our results we found significant correlation ymlith the
*2 haplotype and the serum triglyceride levels i ghatients.

C. APOAS5 gene allélic variantsin quartiles of serum triglyceride
levels

In this part of our investigation DNA material useds
obtained from 141 male and 184 female MS patieaged 60,5 +
10,8 years (23 — 74 year).

The quartiles were as follows: gl1: TG < 1,38 mmolfR:
1,38 — 1,93 mmol/L, g3: 1,94 — 2,83 mmol/L and g42,83
mmol/L.

We found a step wise connection with TG levels Ibglelic
variants except for C56G. These significant corinastwere in
the third and fourth quartiles.



Investigation of the connections betweeAPOAS natural allelic
variants and serum triglyceride levels in stroke paents

1. Investigation of T-1131C APOAS5 allele

The results show a significantly higher serum yagkide
level at the -1131C allelic variant-carrier patgetitan at the non-
carrier ones.

2. The C56G APOAS variant

We examined the connection betwe&ROAS gene C56G
variant and serum triglyceride level in differettoke subgroups
(the grouping was by Adams 1993).

Our results show a significantly higher serum yglride
level in all stroke subgroup patients wAlPOAS556G variant than
in the non-carrier patients.

3. Investigation of the T1259C and 1VS3+G476A allelic variants
Finally we have investigated the connection betwé®sn
other two frequent variants (T1259C and [VS3+G476&)
APOA5gene and the serum triglyceride level in strokizepés.
The connection between th&POAS allelic variant stroke
(each subgroup) patients and their serum triglgdeerievel is
significant. This significance is more powerful whethe
comparison is performed for the overall patient ugro(all
subgroups) compared to separate analysis of tkeessabgroups.



Correlations between general Hungarian population’sAPOA5S
allelic polymorphism and serum triglyceride levels

436 patients’ (235 men and 201 women) — 60,8 years,
the youngest was 23, the oldest was 74 — EDTAec@agulated
samples were analyzed. Four quartiles (gl-4) wemreated
according to the serum triglyceride level: g1: T@,81 mmol/L,
g2: TG =1,31 — 2,90 mmol/L, q3: TG = 2,91 — 4,8ol/L and
g4: TG > 4,85 mmol/L.
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Investigation of the APOAS gene promoter regionr5181C
allelic variant
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The continuous line links the data points of fragyeof T-
1131C minor variant in the quartiles, in the difier serum
triglyceride level patients.

We can conclude that the -113AR0OA5variant’s frequency
Is significantly higher in the third and fourth qties’ patient
groups, compared to the first quartile’s. The digance is more
powerful in the fourth quartile than in the thirdagtile (p < 0.001
and p = 0.001, respectively). We didn’t find a digant
difference in the second quartile’s patients widgard to this
allelic variant.
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Examination of APOAS gene IVS3+G476A intronic vatia
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Our results were similar to the T-1131C alleliciaat in the
examination of the IVS3+G476A minor variant as well

The frequency of this two allelic variant was higle the
third and fourth quartiles compared to the firsteonThe
significance was stronger in the fourth than intthied quartiles (p
< 0.001 and p = 0.006, respectively).

Similarly to the T-1131C allele, the IVS3+G465A min
allele carrier patients of the second quartile adgb not show
significant difference compared to those belongmthe first one.
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Investigation of the APOAS gene T1259C allelic aari
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The results were almost the same as they wereeigdbe of
the two previou®APOA5Sminor variants. Namely, the frequency of
T1259C allelic variant was significantly higher ynh the third
and in the fourth quartiles compared to the firgt.o

The allelic frequency in the third quartile was 1%, and in
the fourth quartile 20,6%.
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Examination of the APOA5 gene C56G variant locatettie third
exon
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In this quartile, in the frequency of C56&°OA5 minor variant
was significantly different (p < 0.001) only in tiieurth quartile
compared to the first one. The frequency of thisava was 5,64%
in the first, 6,31% in the second, 6,94% in thedland 11,9% in
the fourth quartile.
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APOAS5 haplotypes

We didn’'t find significant difference among the dilas
with regard to the frequency AAPOAS1 haplotype. But our
results showed significant difference in the fragyeof APOAS2
haplotype among patients of the third and fourtartjies, while in
the fourth quartile th&POAS3 haplotype showed an increased
prevalence as well compared to the first quarfllee level of
significance in all three groups was [905.
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SUMMARY

1. The serum triglyceride level was significantly heghn the
case of carriers of thAPOA5gene —1131C, IVS3+476A, 1259C
allelic variants but not in the case of C56G vdriemmetabolic
syndrome patients.

2. Our analysis revealed a significant correlationneen the
carriership of APOAS1/2-2/2 haplotype and the serum
triglyceride level in metabolic syndrome patientst lmo such
correlation was found in case of the other haplesyp

3. In stroke patients — in each subgroup — we gogjaifstant
association between the serum triglyceride level @chAPOA5
allelic variant.

4. In general Hungarian population the connection fué t
serum triglyceride level and the frequency of alrf allelic
variants (-1131C, IVS3+476A, 1259C and 56GRABIOA5gene is
significant. This connection shows a stepwise elemafrom
quartile to quartile.

5. But this significance at the —1131C, IVS3+476A, 9@5
allelic variants was noticed only at g3 and g4 graserum
triglyceride > 2,91 mmol/L) compared to the ql (ser
triglyceride level < 1,31 mmol/L). The associatiof the 56G
variant with serum triglyceride was significant pim g4.

6. The haplotype analysis oAPOA5 gene in average
Hungarian patients with different serum triglycerigvel revealed
that:

a. There was no significant difference in the preveéenf
APOAS1/1 haplotype among the quartiles.

b. The APOA51/2-2/2 haplotype frequency was
significantly higher in patients with serum triggrade
level higher than 2,91 mmol/l (g3; g4); while the
APOAS51/3-3/3 haplotype frequency was significantly
elevated only among g4 patients (where serum
triglyceride level is higher than 4,85 mmol/L).
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