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ABSTRACT
Interleukin 12 (IL-12) is a disulphide-bonded heterodimer consisting of a 35kDa alpha and a 

40kDa beta subunit. It is involved in the stimulation and maintenance of Thl cellular immune 
responses, including the normal host defense against various intracellular pathogens.

The aim of this study was to determine the distribution of IL-12Bpro polymorphism in two 
ethnical groups - Bulgarians (n=76) and Turkish minority (n=31)—in Bulgaria. Genomic DNA 
was isolated from the blood of healthy Bulgarian citizens and genotyping was performed by ARMS- 
PCR using allele-specific primers: for 4bp-inserted allele (IL I2Bpro-1)  and for shorter allele 
(IL 12Bpro-2).

Our results showed no differences in genotype and allelic frequencies of lL-12bpro polymor­
phism by Bulgarians and Turkish minority in Bulgaria.
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INTRODUCTION
The immune system is a complex system 

that  is  responsible for dist inguishing the 
human body from everything foreign to i t ,  
and for protecting people and vertebrate 
animals against  infections and foreign sub­
stances.  The development of the immune 
system and the host  response to microbial  
infection rely on the activation and si lene 
ing of numerous,  differentially expressed 
genes [1].  Interleukin (I  L)-12 for instance 
plays a key role in the induction of Th 1 
cells ,  a T cell  subset  involved in many au­
toimmune diseases.  I t  is  a heterodimeric 
70 kDa glycoprotein consist ing of a 
40kDa subunit  and a 35 kDa subunit  and 
is  naturally produced by monocytes/mac- 
rophages,  and dendtiric cells  in response 
to antigenic st imulation.  IL-12 is  involved 
in the differentiation of naive T cells  into 
Thl cells ,  which is  important in resistance 
against  pathogens.  I t  is  known as a T cell

st imulating factor,  which can st imulate the 
growth and function of T cells .  I t  st imu 
lates the production of interferon gamma 
and tumor necrosis factor alpha from T and 
natural  kil ler  (NK) cells] .  Some cells  such 
as macrophages and microglial  cells  have 
been shown to produce specifically the 1L 
12p-40 subunit  but not IL12 under certain 
conditions |2,  3]

Recently,  a complete genomic sequence 
analysis of the IL-12 gene encoding i ts  p40 
s u b u n i t  ( I  L  -  1  2  В )  i d e n t i f i e d  s e v e r a l  
intronic polymorphisms, a single-nucle 
otide polymorphism ( S N P )  at  posit ion 
+ 1 6 9 7 4  ( + 1 6 9 7 4  A / C )  i n  t h e  3’-  
untranslated region (UTR) of 1L-12B [4,5] 
and a promoter polymorphism (/ / .-12Bpro) 
[6].  I L - 1 2 B  is located at  chromosome 
5q31 —33, with Genebank accession n u m ­
ber:  AY008847. In respect to an important 
role of promoter region in the expression 
of many eukaryotic genes,  many studies
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demonstrated association of IL 12Bpro 
polymorphism with gene expression, and 
Thl mediated diseases [6-10], On the other 
hand, a wide array of studies has demon­
strated differences in genotype and allele 
frequencies of cytokine gene polymorphisms 
depending on ethnicity and race [11, I 2] 

Against the background, we examined 
for the first time the genotype and allele fre­
quencies of IL- 12Bpro polymorphism of IL- 
12B in two ethnic subgroups from Bulgaria.

MATERIALS AND METHODS 
Subjects
A total group of 107 healthy volunteers 

were included in the study of the frequency 
distribution of IL12Bpro polymorphism. 
The mean age of the group was 36.3 ±12.1 
years and contained 42 (39%) males and 65 
(61%) females. This group was divided in 
two subgroups, according to the ethnic af­
filiations - Bulgarians (n=76) and Turk­
ish minority in Bulgaria (n= 31). The 
mean age of the subgroup of Bulgarians was 
39.3± 11,9 years (43 % males and 57 % fe­
males), and the mean age of the subgroup 
of Turkish minority in Bulgaria was 30±9.8 
years (29% males and 71% females).

Informed consent was obtained from all 
subjects and authorization was given by the 
Ethics Review Board of the Faculty of Medi­
cine, Trakia University.

DNA extraction and genotyping 
First of all we isolated genomic DNA 

from the blood of 107 volunteers of both 
ethnic groups. Blood specimens were col­
lected in tripotassium EDTA sterile tubes. 
Genomic DNA in our study was extracted 
using two main methods: standard salting 
out method according to Miller et al [12], 
normally used for DNA isolation, and col­
umn chromatography using GFX genomic 
blood DNA purification kit (Amersham, 
UK) and stored at -20°C until use.

In our case genotyping for the !L- 
12Bpro polymorphism in promoter region 
of the IL-12 В gene was performed with am­
plification refractory mutation system 
(ARMS)-PCR methodology as previously 
described with modifications by Muller- 
Berghaus et al [7].

Briefly, 5’ primers specific for the IL- 
UBpro allele were used in combination

with a generic 3’ primer: 1L12B5-8 (TGT 
CTC CGA GAG AGG СТС TAA), 
IL12В5-10 (TGT CTC CGA GAG AGG 
GCT GT) and ILI2B3-5 (TGG AGG 
AAG TGG TTC TCG TAC). ILI2B5-8 
and ILI 2B3-5 amplify the longer allele with 
4bp insertion (referred to as ILl2Bpro-1) 
and 1L12B5 10 and IL12B3-5 amplify the 
short allele with GC transition (referred to 
as IL 12Bpro-2). PCR amplification was 
carried out in 10 pL volumes containing 
GeneAmp lOx PCR buffer, 0.25 U of 
AmpliTaq Gold polymerase, 2.5 mmol/1 
MgC12, 100 mmol/l of each dNTP, 0.4 
mmol/1 of each primer (primers and re­
agents were supplied by Applied 
Biosystems, USA), and 0.1 - 0.5 mg of ge­
nomic DNA. Amplifications were per­
formed in a GeneAmp PCR System 9700 
(Applied Biosystems). After the initial in­
cubation step (95°C for 10 min), PCR was 
performed for 30 cycles: 30 sec at 95°C, 
30 sec at 65°C, and 30 sec at 72°C. A fi­
nal extension step of 7 min at 72°C com­
pleted the reaction. The PCR products, 
196 bp for allele I and/or 192 bp for al 
lele 2, were visualized on a 2.5% agarose 
gel stained with ethidium bromide (0.5 mg/ 
ml). Ethidium bromide and agarose were 
supplied by Sigma Chemical Co. The 100 
bp DNA marker ladder was supplied by 
Amersham- Pharmacia, Biotech.

Statistical analysis
Statistical analyses were performed us­

ing StatSoft version 6. Comparison of the 
distribution of IL-12Bpro polymorphism was 
performed using the chi-square test. A P- 
value < 0.05 was considered statistically sig­
nificant.

RESULTS AND DISCUSSION
The PCR products from the successful 

amplification using IL-12Bpro-specific 
primers were electrophoresed on 2.5% aga­
rose gels and visualized with ethidium bro­
mide staining (0.5 mg/ml) and the electro­
phoresis pattern are presented in Figure 1, 
The alleles were designated as “allele-1” and 
“allele-2”, respectively - three different 
genotyping variations for IL-12B promoter 
polymorphism, homozygous (1/1 and 2/2) 
and heterozygous (1/2) as a result from 
ARMS-PCR are indicated,
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Figure 1. The ARMS-PCR products electrophoresed on 2.5% agarose gels performed for 
genotyping of IL12Bpro polymorphism.

When the amplification runs only in one 
reaction mixture containing specific 
primer set for lL12Bpro-l allele or spe­
cific for IL12Bpro-2 allele, the examined 
genotypes are homozygous (1/1 and 2/2 re­
spectively). When the amplification runs 
in both reaction mixtures, the examined 
genotype is heterozygous (genotype 1/2). 
L- indicates the100 bp DNA marker lad­
der

The genotype and allele frequencies of 
the IL-12Bpro polymorphism in our study 
group comprised 107 healthy volunteers 
from two ethnic subgroups - Turkish minor­
ity in Bulgaria and Bulgarians are presented 
in Table 1.

The distribution of IL-12B promoter 
genotypes in all investigated groups did not 
deviate from the expected Hardy-Weinberg 
equilibrium (P >0.05).

Bulgarians Turkish
minority

Total group of 
Bulgarian 
citizens

n % n % n %
Genotype frequencies

Genotype -1.1. 25 33% 11 35% 36 34
Genotype -1.2. 38 50% 16 52% 54 50
GenotvDe - 2.2. 13 17% 4 13% 17 16

Allelic frequencies
Allele-1 88 58% 38 61% 126 59
Allele-2 64 42% 24 39% 88 41

Table 1: Genotype and allelic frequencies of the IL-12Bpro polymorphism in Bulgarian 
citizens

The distribution of IL-12Bpro polymor­
phism among two ethnic groups from Bul­
garia was very similar. No significant dif­
ferences of genotype (χ2=0.262; p=0.731), 
and allele frequencies (χ2=0.21; p=0.647), 
were observed in comparison between Bul­
garians and the Turkish minority in Bul­
garia, using the χ2 -test.

Bearing in mind that Turkish minoritty 
is a major ethnic group in Bulgaria coun­
try, since 16th century, we were inter­
ested in genotype distribution of one of high

62

polymorphic cytokine gene- 1L-12B, of the 
people living on territory of Bulgaria, who 
are members of these two different ethnic 
groups - Bulgarians and Turks.

Our results, concerning genotype and 
allelic frequencies of IL-l2Bpro polymor­
phism among Bulgarians and the Turkish 
minority, showed no significant differences 
between them. These results are in princi­
pal agreement with other studies, demon­
strated lack of differences between Bulgar­
ians and the Turkish minority in Bulgaria
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for other polymorphism in the same gene, 
precisely +16974A/C SNP in 3’-untraslated 
region [14 -16], as well as for other genes 
like the multi-locus haplotypes of HLA class 
I and class 11 loci [17],

Based on our results, both groups of 
Turkish minority in Bulgaria and Bulgar­
ians can be included in a total group from 
the overall Bulgarian population. The fre­
quencies of the 1,1, 1,2, and 2,2 genotypes 
in total cohort from Bulgarian citizens were 
34%, 50%, and 16%, respectively, which 
were similar to the frequencies reported for 
other populations from Caucasian race, for 
example for two hundred forty-four indi­
viduals from the Melbourne cohort [9], for 
healthy donors from Netherlands [10] and 
Germany [7].

We investigated the distribution of IL- 
I2Bpro polymorphism in total cohort of 
Bulgarians in respect to sex and the results 
are present in table 2,

The genotype frequencies among female 
and male in total group of Bulgarian popu­
lation were very similar (genotype 1.1- 35%

vs. 31%; genotype 1,2- 51% vs. 50%; geno­
type 2,2- 14% vs. 14%; χ2 = 0.586; 
p=0,746). Also, the established allele fre­
quency of the allele-1 in female (61%) was 
did not different to those in male (56%); 
χ2=0.489; p=0.484.

These results demonstrated that IL- 
12Bpro polymorphism does not depend on 
the sex, in contrast to some other cytokine 
genes’ polymorphisms, precisely IL-10, 
IFN-gamma genes, that had been associ­
ated with gender [18, 19].

In conclusion, in the present study, we 
demonstrated that there is no difference in at­
titude of the !L- 12Bpro polymorphism between 
Bulgarians and Turkish minority in Bulgaria. 
The genotype and allelic frequencies for IL- 
12Bpro by Bulgarians do not deviate from fre­
quencies reported for other populations of the 
white race and the distribution of IL-12Bpro 
polymorphism does not associated with gen­
der. The present study may facilitate the in­

vestigations of cytokine polymorphisms and 
differences in immune response between eth­
nic groups and populations.

Genotype frequencies Allelic frequencies

Genotype 11, 
n(%)

Genotype 1.2. 
n(%)

Genotype 2.2. 
n (%)

Allele 1 Allele 2

Female (n = 65) 23 (35) 33 (51) 9(14) 79 (61) 51 (39)
Male (n = 42) 13(31) 21 (50) _ 8(19)____ 47(56) 37 (44) ,

Table 2. Genotype and allelic frequencies of the 1L-12Bpro polymorphism
in attit ude of the sex
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