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Abstract IgE-mediated allergy is a common chronic
disorder resulting from interactions between genetic
and environmental factors. The gene encoding CD14 is
a positional candidate gene for allergic diseases as it is
localised on chromosome 5q31.1, a region linked to
asthma and bronchial hyperresponsiveness. We inves-
tigated the relationship among atopic phenotypes and
six polymorphisms in the CD14 gene. Polymerase chain
reaction with RFLP analyses was used to determine the
CD14 genotypes in subjects with IgE-mediated allergic
diseases (n=282) and random controls (n=187). No sig-
nificant differences in allele or genotype frequencies for
individual polymorphisms between patients and con-
trols were found. However, when atopic patients were
subdivided into subjects with positive and with negative
skin prick tests for separate antigens, T allele of the
1341G/T polymorphism was significantly associated
with positive reactivity to mites (P=0.007) and moulds
(P=0.041). Similarly, the C allele frequency of the
—159C/T variant was increased in patients with positive
skin prick tests for mites (P=0.046) and moulds
(P=0.056). In haplotype analysis, the common —-1619A/
—-1359G/-550C/-159C/+1188G/+1341T haplotype was
associated with positive reaction to these antigens
(P values: 0.0008-0.0035). Our study supports the
idea that CD14 plays a role in IgE-mediated allergic
diseases, and its gene polymorphisms can be important
for manifestation of these disorders.

D. Buc¢kova (X)) - L. I. Holla - V. Znojil - A. Vasku
Institute of Pathological Physiology

LF MU Medical Faculty, Masaryk University,
Komenskeho nam. 2, Brno 662 43, Czech Republic
e-mail: dbuckova@med.muni.cz

Keywords Allergic diseases - Asthma -
Polymorphism - Gene - SNP - CD14

Introduction

Epidemiological studies have shown a worldwide in-
crease in the prevalence of asthma and other allergic
diseases in recent decades (Keller and Lowenstein
2002). It is evident that IgE-mediated allergy is the
result of complex interactions between genetic predis-
position and multiple environmental influences (Marks
2006). Linkage studies have indicated that one or more
loci on chromosome 5q may control total IgE as well as
asthma and bronchial hyperresponsiveness to nonspe-
cific stimuli (Moffatt and Cookson 1999). The gene
encoding CD14 is localised on chromosome 5q31.1, and
it is just one of many genes that appear to contribute to
the expression of the allergic phenotype. Cluster dif-
ferentiation antigen (CD14), a 55-kD glycoprotein, is a
pattern-recognition factor that plays a central role in
innate immunity through recognition of bacterial lipo-
glycans (LPS). According to Vercelli et al. (2001a),
exposure to bacterial products, such as LPS, may
modulate IgE regulation, possibly by activating innate
immune pathways that promote Thl differentiation
and/or suppress Th2-dependent IgE responses.

CD14 protein exists as a membrane-bound molecule
(mCD14), expressed primarily on the surface of
monocytes/macrofages, dendritic cells and neutrophils
(Haziot et al. 1988), and as a soluble form (sCD14) in
serum. Binding of LPS to sCD14 entails activation of
signalling via Toll-like receptor 4 (TLR4) in antigen-
presenting cells (APC) and subsequent secretion of
IL-12 from these cells (Baldini et al. 2002).
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A promoter polymorphism C(-159)T (also known as
-260C/T) in the CD14 gene has been found to be
associated with elevated levels of soluble CD14
(Baldini et al. 1999; Kabesch et al. 2004), and inversely
associated with levels of total serum IgE (Baldini et al.
1999; Leung et al. 2003). Koppelman et al. (2001)
reported an association of CC homozygotes of this
polymorphism with higher numbers of positive skin
prick tests compared to CT and TT genotypes.
Recently, several single nucleotide polymorphisms
(e.g. at positions —1,619, —1,359, 1,145, -809, and -550)
were characterised in the promoter of the gene
encoding CD14. Vercelli et al. (2001b) and Tan et al.
(2006) showed that carriers of the —1359T/-1145A/
—159C haplotype had the highest levels of IgE, and the
lowest levels of sCD14, and conversely carriers of the
1359G/-1145G/-159T haplotype had the highest levels
of sCD14 and the lowest IgE values. According to
Martin et al. (2006), during acute asthma, plasma
sCD14 levels were higher, but increases were only in
subjects with CD14 -159TT and -159CT, and not in
those with -159CC. However, five single nucleotide
polymorphisms (1188G/C, 1307A/T, 1335C/G, 1341G/
T and 1344G/C) were detected also in exon 2 of the
CD14 gene (Hayden et al. 2000; Riva 2001-2004).

The aim of this case-control study was to investigate
an association of the six polymorphisms in the pro-
moter region (at positions —1,619, -1,359, -550, and
-159) and in exon 2 of the CD14 gene (at positions
1,188, and 1,341) with phenotypes of IgE-mediated
allergic diseases in the Czech, highly homogeneous
population.

Materials and methods
Characteristics of subjects

Caucasian subjects of exclusively Czech nationality
(n=469) were included in this study. All subjects were
selected using a detailed questionnaire modified from
the American Thoracic Society respiratory question-
naire (American Thoracic Society 1988) regarding
lifetime symptoms suggestive of asthma, rhinitis and
atopic dermatitis, extended with additional questions
on symptoms and therapy as well as on other diseases.
Phenotype status was assigned without previous
knowledge of genotypes by two investigators inde-
pendently.

A total of 282 patients with clinically manifested
IgE-mediated asthma and/or rhinitis, 143 men and 139
women, aged 25.1+10.8 years (mean+SD) were stud-
ied. A total of 187 reference age— and gender-selected

@ Springer

subjects (83 men and 104 women), aged 29.9+8.7 years,
who were free of lung, skin and cardiovascular disease
and had no clinical evidence of personal or familial
allergic diseases, asthma, hay fever or eczema, were
recruited as controls.

Asthma was defined by using the questionnaire
together with a physician’s diagnosis of asthma,
according to the Global Initiative on Asthma (GINA)
criteria (Global Strategy for Asthma Management
and Prevention, Global Initiative For Asthma 2002).
IgE-mediated allergic disease was recognised by total
IgE (>180 IU/ml), specific IgE (>0.35 kU/l) and/or a
positive skin prick test to one or more allergens (e.g.
common grass, tree pollen mixtures, house dust mites,
common moulds) as described previously (Buckova
et al. 2002).

All the subjects, or their parents in case of children,
gave written informed consent for participation in the
study. The study was approved by the Committee for
the Ethics of Medical Experiment on Human Subjects,
Medical Faculty, Masaryk University Brno.

Genotype identification

Genomic DNA was isolated from peripheral blood
leukocytes by a standard method using the proteinase
K digestion of cells. Genotyping of the —159C/T and
—1359G/T variants was performed by the PCR-RFLP
methods as described previously (Buckova et al. 2003).

Detection of the bi-allelic polymorphism 1188C/G
in the exon of the CD14 gene

The 1188C/G polymorphism was detected by a newly
developed PCR method and a subsequent restriction
analysis with BsrBI endonuclease (New England
Biolabs). Specific primer sequences (5-GGGTGTG-
GGAACCCTGGTGCC-3" and 5-AAGATTTTAA-
TAAAGGTGGGGCAAAG-3") were derived from
the original sequence (GenBank, accession no.
X74984). The PCR was performed in a final volume of
15 pl, containing 50 mmol KCI, 10 mM Tris—HCI buf-
fer (pH 84), 3.0 mM MgCl,, 3 pM each primer,
300 uM dNTP and 0.1 pg of genomic DNA in the
presence of 0.1 U of Taq polymerase (MBI Fermentas)
to provide 163-bp products. After the initial denatur-
ation step (95°C for 6 min), each cycle (an additional
30 ones) consisted of 95°C denaturation for 30 s, 60°C
annealing for 15 s, 72°C extension for 15 s, with the
final extension lasting for 10 min at 72°C. The 12 pl of
the PCR product was digested with BsrBI for 2 h at
37°C. The digestion revealed fragments of 146- and 19-
bp lengths for the G allele, and 165-bp for the C allele.
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Detection of the bi-allelic polymorphism 1341G/T
in the exon of the CD14 gene

The 1341G/T polymorphism was detected by a newly
developed PCR method and a subsequent restriction
analysis with Agel endonuclease (New England
Biolabs). Specific primer sequences (5-ACCTTTAT-
TAAAATCTTAAACACCGGTTC-3" and 5-GAC-
AGATAGGGTTTCTTAGGGAGTTAG-3") were
derived from the original sequence (GenBank, acces-
sion no. X74984). The PCR was performed in a final
volume of 15 pl, containing 50 mmol KCI, 10 mM
Tris—HCI buffer (pH 8.4), 1.7 mM MgCl,, 5 pM each
primer, 300 pM dNTP and 0.1 pg of genomic DNA in
the presence of 0.1 U of Taq polymerase (MBI Fer-
mentas) to provide 150-bp products. After the initial
denaturation step (95°C for 5 min), each cycle (anad-
ditional 35) consisted of 95°C denaturation for 30 s,
59°C annealing for 15 s, 72°C extension for 20 s, with
the final extension lasting for 10 min at 72°C. The 12 pl
of the PCR product was digested with Agel for 4 h at
37°C. The digestion revealed fragments of 128- and 22-
bp lengths for the T allele, and 150-bp for the G allele.

Detection of the —-1619 A/G polymorphism
in the promoter of the CD14 gene

The -1619A/G polymorphism was detected by a newly
developed PCR method and a subsequent restriction
analysis with Bccl endonuclease (New England Biol-
abs). Specific primer sequences (5-CCCATCTCTAC
TAAAAATACAAAATTAGCC-3" and 5-CACACC
CGGCCTGAAAGTCTTTTGTA-3) were derived
from the original sequence (GenBank, accession no.
X74984). The PCR was performed in a final volume of
15 pl, containing 50 mmol KCI, 10 mM Tris—HCI buf-
fer (pH 84), 1.5 mM MgCl,, 8 pM each primer,
300 pM dNTP and 0.2 pg of genomic DNA in the
presence of 0.5 U of Taq polymerase (MBI Fermentas)
to provide 208-bp products. After the initial denatur-
ation step (95°C for 3 min), each cycle (an additional
30) consisted of 95°C denaturation for 30s, 61°C
annealing for 20 s, 72°C extension for 20 s, with the final
extension lasting for 7 min at 72°C. The 12 pl of the
PCR product was digested with Rsal for 4 h at 37°C.
The digestion revealed fragments of 183- and 25-bp
lengths for the G allele, and 208-bp for the A allele.

Detection of the -550 C/T polymorphism
in the promoter of the CD14 gene

The —550C/T polymorphism was detected by a newly
developed PCR method and a subsequent restriction

analysis with Rsal endonuclease (New England Biol-
abs). Specific primer sequences (5-GAGATCATG
GCACTCTACTCCAG-3" and 5-GAATTAGGTTC
AAGAAAAGGAAGAT-3) were derived from the
original sequence (GenBank, accession no. X74984).
The PCR was performed in a final volume of 15 pl,
containing 50 mmol KCI, 10 mM Tris-HCI buffer (pH
8.4), 2.5 mM MgCl,, 5 pM each primer, 300 uM dNTP
and 0.2 pg of genomic DNA in the presence of 0.5 U of
Taq polymerase (MBI Fermentas) to provide 161-bp
products. After the initial denaturation step (95°C for
6 min), each cycle (an additional 35) consisted of 95°C
denaturation for 30 s, 59°C annealing for 15s, 72°C
extension for 20 s, with the final extension lasting
for 10 min at 72°C. The 12 pl of the PCR product
was digested with Becl for 4 h at 37°C. The digestion
revealed fragments of 143- and 18-bp lengths for the C
allele, and 161-bp for the T allele.

Statistics

All statistical analyses were performed using the pro-
gramme package Statistica v. 6.0 (StatSoft, Tulsa, OK,
USA). *-test was used to test for deviation of geno-
type distribution from HWE and for comparison of
differences in genotype frequencies among groups.
Differences in allele frequencies of polymorphisms
fulfilling HWE expectation were tested by a two-tail
Fisher exact test. P<(0.05 was considered statistically
significant. Testing of allele or genotype frequencies
for several polymorphisms among the three groups
involves multiple comparisons; therefore necessary
corrections had to be applied. Where appropriate,
Bonferroni correction was used to adjust the o level
according to the number of independent comparisons
to the overall value of 0.05. Adjusted P values for
particular analyses are denoted as P..,. Haplotype
frequencies were calculated from the observed geno-
type frequencies assuming that during zygote forma-
tion, haplotypes combine at random according to their
frequencies in the set (the assumption being analogous
to Hardy—Weinberg equilibrium). This assumption was
verified by a reversed calculation of the expected
genotype frequencies from the calculated haplotype
frequencies. Differences between the two groups (pa-
tients and controls) were tested by a simulation using
the Monte Carlo method. In this test, 10,000 random
simulations were performed to generate tables having
the same marginal totals as the observed data, and the
number of occurrences of the y* value greater than or
equal to the ¥ value associated with the real table was
counted.
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Results

The genotype distributions for all polymorphisms were
consistent with Hardy—Weinberg equilibrium in both
allergic and control groups, except disequilibrium of —
1619A/G polymorphism in atopic patients. There was a
similar proportion of males/females among allergic
patients as in the control group.

No significant differences between the allergic pa-
tients and the healthy controls were found in the
genotype or allelic frequencies for the six investigated
polymorphisms of the CD14 gene (Table 1).

However, when the patients were subdivided into
those with positive and those with negative skin prick
tests for separate antigens, the CD14 1341G/T poly-
morphism was significantly associated with reactivity
to the mites and marginally to the moulds (Table 2).
Patients with IgE-mediated asthma and/or rhinitis and
positive prick test for these antigens were more often
carriers of the T allele of the CD14 1341G/T poly-
morphism (P=0.007, P.o<0.05 for mites; P=0.041,
P.o::>0.05 for moulds). Similarly, the C allele of the —
159C/T (also known as —260) variant was less signifi-
cantly associated with these antigens (P=0.046,
P..;;>0.05 for mites and P=0.056, P..>0.05 for
moulds).

Furthermore, we performed a haplotype analysis
using the Monte Carlo method. The frequencies of all
observed haplotypes of the CD14 gene are summarised
in Table 4. We found only five major haplotype com-
binations with a frequency of more than 5% because all

six variants in the CD14 gene were in linkage
disequilibrium with each other to various degrees
(Table 3). Although we did not find significant differ-
ences in the frequency of haplotype combinations
between allergic versus control subjects (Table 4), the
common haplotype 5 (-1619A/~1359G/-550C/-159C/
+1188G/+1341T) was associated with positive reaction to
the mite and mould antigens (P values from 0.0008-
0.0035, see Table 5). In addition, haplotype 2 (-1619A/-
1359G/-550C/-159T/+1188G/+1341G) was protective; it
was present only rarely in patients with positive reaction
to the mould (P=0.018, P..,<0.05). Haplotype 3
(-1619G/-1359G/-550C/-159T/+1188G/+1341G)  was
similarly protective against mites (P=0.037, P.,,>0.05).

Finally, there were no significant associations among
the CD14 alleles and/or genotypes and/or haplotypes
and several quantitative traits investigated in our study,
including total IgE levels, selected specific IgE levels or
pulmonary function tests, except marginal association
of the CD14 -1359G/T variant with total IgE levels
(165.4+307.1 IU/ml in GG + GT genotypes vs.
317.3+317.6 IU/ml in TT homozygotes, P=0.026,
P.orr>0.05).

Discussion

Allergic predisposition is regarded as a multifactorial
condition whose onset and severity are influenced by
both genetic and environmental factors. These diseases
are generally characterised by the presence of elevated

Table 1 Genotype and allele frequencies of the CD14 polymorphisms in both groups

Controls (n=187)

Atopic patients (n=282)

~1619A/G

AA AG GG A (%) G (%)
59 100 28 583 417
~1359G/T

GG GT TT G (%) T (%)
111 64 12 76.5 235
—~550C/T

cc CT TT C (%) T (%)
105 72 10 75.4 24.6
~159C/T

cc CT TT C (%) T (%)
51 97 39 532 46.8
+1188C/G

cc CcG GG C (%) G (%)
4 44 139 139 86.1
+1341G/T

GG GT TT G (%) T (%)
92 80 15 70.6 29.4

AA AG GG A (%) G (%)
92 151 39 59.4 40.6
GG GT TT G (%) T (%)
178 94 10 79.8 202
cc CT TT C (%) T (%)
171 98 13 78.0 22.0
cc CT TT C (%) T (%)
78 146 58 53.5 46.5
cc CcG GG C (%) G (%)
6 71 205 147 85.3
GG GT TT G (%) T (%)
124 130 28 67.0 33.0

Comparisons performed by means of two-tail Fisher-exact test (for alleles); for genotype frequencies 5> -test was used

P=NS in all comparisons. Bonferroni corrected P value (P.o,,) for single test (12 independent comparisons) equals 0.004
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Table 2 Results of the analysis of genetic data in relation to the atopic phenotype

Gene variant: prick test for mites

+1341 G/T GG (%) GT (%) TT (%) P value®
Negative test 67 (47.9) 63 (45.0) 10 (7.1) 0.007
Positive test 28 (32.2) 44 (50.6) 15 (20.7)

-159 C/T CC (%) CT (%) TT (%)

Negative test 32 (22.9) 77 (55.0) 31 (22.1) 0.046
Positive test 33 (37.9) 39 (44.8) 15 (17.2)

-1619 A/G AA (%) AG (%) GG (%)

Negative test 38 (27.1) 81 (57.9) 21 (15.0) 0.042
Positive test 39 (44.8) 37 (42.5) 11 (12.6)

Gene variant: prick test for moulds

+1341 G/T GG (%) GT (%) TT (%)

Negative test 60 (43.5) 68 (49.3) 10 (7.2) 0.041
Positive test 19 (29.7) 35 (54.7) 10 (15.6)

-159 C/T CC (%) CT (%) TT (%)

Negative test 32 (25.2) 68 (53.5) 27 (21.3) 0.056
Positive test 22 (35.5) 34 (54.8) 6 (9.7)

 Statistical significance for the comparison of allele frequencies (Fisher exact test)

Table 3 Pairwise linkage disequilibrium (LD) for all possible 2-way comparisons among six polymorphisms in the CD14 gene in

control and atopic groups

SNP1 -1619 SNP2 -1359 SNP3 -550 SNP4 -159 SNP5 +1188 SNP6 +1341
SNP1 controls 1.00 0.88 1.00 1.00 1.00
Atopics 0.88 0.61 1.00 0.95 1.00
SNP2 controls 0.89 1.00 1.00 0.93
Atopics 0.85 0.91 1.00 1.00
SNP3 controls 0.86 1.00 1.00
Atopics 0.65 0.77 0.91
SNP4 controls 1.00 1.00
Atopics 0.96 1.00
SNP5 controls 0.97
Atopics 0.98

LD was measured by Lewontin standardised disequilibrium coefficient ID’|

plasma levels of IgE and Th2-type cytokines. Major
genetic susceptibility locus on chromosome 5 has been
identified by genome-wide screening (Ober et al.
2000). CD14 is one of the many genes of this region,
and our study represents an investigation into the role
of this gene in IgE-mediated allergic diseases in the
Czech population.

First, we looked for a possible difference in the al-
lele and genotype frequencies of six polymorphisms in
the promoter and in exon 2 of the CD14 gene between
healthy and allergic subjects. Because these frequen-
cies did not differ between the two groups, this gene

does not seem to constitute, per se, a risk for the
development of the IgE-mediated allergic diseases.
Secondly, we detected the associations of the T
allele of the 1341G/T exon polymorphism and less
significantly the C allele of the —-159C/T promoter
variant with the positive skin prick tests to the mites
and to the moulds. This is in accordance with our
previous study, where we found the associations of C
allele of the C(-159)T promoter polymorphism in the
CD14 gene with the positive skin prick test to the
moulds in the Czech population (Buckova et al. 2003).
In addition, Koppelman et al. (2001) have reported a

@ Springer



982

J Hum Genet (2006) 51:977-983

Table 4 Haplotype frequency estimation for the atopic and control populations

-1619A/G -1359G/T -550C/T -159C/T 1188C/G 1341G/T Atopic patients Controls
A G C C C G 0.000000 0.002674
A G C T C G 0.000000 0.002674
G G T T C G 0.001898 0.000000
A G C C G G 0.005584 0.000000
A T C C G G 0.018382 0.016416
A G T C G G 0.003332 0.002683
HAP 1 A T T C G G 0.178375 0.216195
HAP 2 A G C T G G 0.053411 0.047723
HAP 3 G G C T G G 0.373323 0.397723
G T C T G G 0.005370 0.000000
A G T T G G 0.005099 0.000405
G G T T G G 0.025437 0.019390
HAP 4 A G C C C T 0.142856 0.126374
A G T C C T 0.002409 0.007316
HAP 5 A G C C G T 0.181215 0.157744
A T C C G T 0.000000 0.002683
A G T C G T 0.003307 0.000000

higher number of positive skin tests in C(-159)
homozygotes in a population from the Netherlands.
Other association studies investigating polymorphisms
in exons of the CD14 gene have not been published so
far.

Since it has been suggested that haplotype analyses
may be more informative for determining associations
between phenotypes and genetic variation than SNPs,
we also performed haplotype analyses using the Monte
Carlo method, which offers better biological assess-

Table 5 Results of the haplotype frequency estimation for the
atopic subgroup according to prick test positivity/negativity

Negative Positive P value®
HAP 5
Prick test: mites
Negative 87 39 0.0035
Positive 37 41
Prick test: moulds
Negative 81 36 0.0008
Positive 23 33
HAP 3
Prick test: mites
Negative 35 91 0.0366
Positive 34 45
Prick test: moulds
Negative 37 80 NS
Positive 22 34
HAP 2
Prick test: mites
Negative 112 14 NS
Positive 72 6
Prick test: moulds
Negative 101 16 0.0179
Positive 55 1

 Statistical significance for the comparison of allele frequencies
(Fisher exact test). NS Non-significant value
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ment of gene variability. We found that some of the
common haplotypes were associated with intermediary
phenotypes of allergic diseases, such as positivity (or
negativity) of the skin prick test to several antigens.

CD14 is a multifunctional receptor and may play a
role in different biological and pathophysiological
processes: apoptosis, sepsis, and inflammatory diseases,
such as atherosclerosis and allergic diseases (Shimada
et al. 2000; Baldini et al. 2002). There are several
plausible explanations for a possible role of CD14 in
IgE-mediated allergic diseases. CD14 functions as a
receptor for LPS on several types of cells, thereby
inducing mediator and cytokine release (Gao et al.
1999). Complexes of CD14 and bacterial LPS may in-
crease Thl-favoured T cell differentiation and activate
greater expression of sCD14, which may result in a
reduction in the serum IgE levels (Kusunoki et al.
2002). In addition, bronchoalveolar lavage studies
suggest that CD14-mediated cell activation could play
a role in the inflammatory response after allergen
challenge (Dubin et al. 1996).

The results of previous studies indicate that the
CD14 gene plays an important role in the determina-
tion of sensitisation to environmental allergens as well
as in innate immunity against pathogens (Tan et al.
2006). The results of association studies of the CD14
gene with atopic phenotype in our populations confirm
the importance of not only promoter, but also exon
polymorphisms in the CD14 gene in modulating
expression and severity of the atopic diseases. On the
basis of our results, it seems unlikely that the associa-
tion of CD14 with atopic diseases and related traits is
caused by only one polymorphism. More probably, the
haplotype combinations of several polymorphisms may
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be involved in the protection against or susceptibility
to these diseases.

However, because differences in the genetic
background influence allele frequencies of phenotype-
associated genes, more studies in other ethnic popu-
lations should be undertaken in order to analyse the
putative relevance of the CD14 gene in IgE-mediated
allergy.

Acknowledgements We would like to thank M. Schiiller, L
Némcova, O. Rybnicek and A. Spacilova for their collection and
phenotyping of subjects and D. Polaskova for her excellent
technical assistance. The study was supported by grant GACR
no. 310/03/D193 ““The role of polymorphisms in the CD14 and
TLR4 genes in atopic diseases in the Czech population™.

References

American Thoracic Society (1988) Definition and classification
of chronic bronchitis, asthma and pulmonary emphysema.
Am Rev Respir Dis 136:225-244

Baldini M, Lohman IC, Halonen M, Erickson RP, Holt PG,
Martinez FD (1999) A polymorphism* in the 5’ flanking
region of the CD14 gene is associated with circulating
soluble CD14 levels and with total serum immunoglobulin
E. Am J Respir Cell Mol Biol 20:976-983

Baldini M, Vercelli D, Martinez FD (2002) CD14: an example of
gene by environment interaction in allergic disease. Allergy
57:188-192

Buckova D, Holla LI, Vasku A, Znojil V, Vacha J (2002) Lack of
association between atopic asthma and the tumor necrosis
factor alpha-308 gene polymorphism in a Czech population.
J Invest Allergol Clin Immunol 12:192-197

Buckova D, Holla LI, Schuller M, Znojil V, Vacha J (2003) Two
CD14 promoter polymorphisms and atopic phenotypes in
Czech patients with IgE-mediated allergy. Allergy 58:1023—
1026

Dubin W, Martin TR, Swoveland P, Leturcq DJ, Moriarty AM,
Tobias PS, Bleecker ER, Goldblum SE, Hasday JD (1996)
Asthma and endotoxin: lipopolysaccharide-binding protein
and soluble CD14 in bronchoalveolar compartment. Am J
Physiol 270:L736-L744

Gao PS, Mao XQ, Baldini M, Roberts MH, Adra CN, Shirakawa
T, Holt PG, Martinez FD, Hopkin JM (1999) Serum total
IgE levels and CD14 on chromosome 5q31. Clin Genet
56:164-165

Global strategy for asthma management and prevention, Global
initiative for asthma (2002) NHLBI/WHO. NIH Publication
No.01-3659

Hayden CM, Goldblatt J, LeSouef PN (2000) A novel
polymorphism (g1344G > C) in exon 2 of the CD14 gene.
Hum Mutat 15:122

Haziot A, Chen S, Ferrero E, Low MG, Silber R, Goyert SM
(1988) The monocyte differentiation antigen, CD14, is
anchored to the cell membrane by a phosphatidylinositol
linkage. J Immunol 141:547-552

Kabesch M, Hasemann K, Schickinger V, Tzotcheva I, Bohnert
A, Carr D, Baldini M, Hackstein H, Leupold W, Weiland
SK, Martinez FD, Mutius E, Bein G (2004) A promoter
polymorphism in the CD14 gene is associated with elevated
levels of soluble CD14 but not with IgE or atopic diseases.
Allergy 59:520-525

Keller MB, Lowenstein SR (2002) Epidemiology of asthma.
Semin Respir Crit Care Med 23:317-329

Koppelman GH, Reijmerink NE, Colin Stine O, Howard TD,
Whittaker PA, Meyers DA, Postma DS, Bleecker ER (2001)
Association of a promoter polymorphism of the CD14 gene
and atopy. Am J Respir Crit Care Med 163:965-969

Kusunoki T, Nakahata T, Miyanomae T, Inoue Y (2002) Possible
dual effect of CD14 molecule on atopy. Am J Respir Crit
Care Med 165:551-552

Leung TF, Tang NL, Sung YM, Li AM, Wong GW, Chan IH, Lam
CW (2003) The C-159T polymorphism in the CD14 promoter
is associated with serum total IgE concentration in atopic
Chinese children. Pediatr Allergy Immunol 14:255-260

Marks GB (2006) Environmental factors and gene-environment
interactions in the aetiology of asthma. Clin Exp Pharmacol
Physiol 33:285-289

Martin AC, Laing IA, Khoo SK, Zhang G, Rueter K, Teoh L,
Taheri S, Hayden CM, Geelhoed GC, Goldblatt J, LeSouef
PN (2006) Acute asthma in children: relationships among
CD14 and CC16 genotypes, plasma levels, and severity. Am
J Respir Crit Care Med 173:617-622

Moffatt MF, Cookson WO (1999) Genetics of asthma and
inflammation: the status. Curr Opin Immunol 11:606-609

Ober C, Tsalenko A, Parry R, Cox NJ (2000) A second-
generation genomewide screen for asthma-susceptibility
alleles in a founder population. Am J Hum Genet
67:1154-1162

Riva A (2001-2004) http://www.innateimmunity.net/IIPGA2/
PGAs/InnateImmunity/snpfiles/CD14/CD14.snpper.html

Shimada K, Watanabe Y, Mokuno H, Iwama Y, Daida H,
Yamaguchi H (2000) Common polymorphism in the
promoter of the CD14 monocyte receptor gene is
associated with acute myocardial infarction in Japanese
men. Am J Cardiol 86:682-684

Tan CY, Chen YL, Wu LS, Liu CF, Chang WT, Wang JY (2006)
Association of CD14 promoter polymorphisms and soluble
CD14 levels in mite allergen sensitization of children in
Taiwan. J] Hum Genet 51:59-67

Vercelli D, Baldini M, Martinez F (2001a) The monocyte/IgE
connection: may polymorphisms in the CD14 gene teach us
about IgE regulation? Int Arch Allergy Immunol 124:20-24

Vercelli D, Baldini M, Stern D, Lohman IC, Halonen M,
Martinez F (2001b) CD14: a bridge between innate
immunity and adaptive IgE responses. J Endotoxin Res
7:45-48

@ Springer



	Polymorphisms of the CD14 gene and atopic phenotypes in Czech patients with IgE-mediated allergy
	Abstract
	Introduction
	Materials and methods
	Characteristics of subjects
	Genotype identification
	Detection of the bi-allelic polymorphism 1188C/G in the exon of the CD14 gene
	Detection of the bi-allelic polymorphism 1341G/T in the exon of the CD14 gene
	Detection of the -1619 A/G polymorphism�in the promoter of the CD14 gene
	Detection of the -550 C/T polymorphism�in the promoter of the CD14 gene
	Statistics

	Results
	Discussion
	Acknowledgements
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


