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Summary

Background Atopic eczema is characterized by Th2-dominant immunity with the
cytokine interleukin 13 and the transcription factor GATA binding protein 3
playing a critical role.

Objectives We assessed the association of polymorphisms in the IL13 and GATA3
genes with childhood eczema.

Methods A birth cohort (n = 1456) was established on the Isle of Wight in 1989
and followed at the ages of 1 (n=1167), 2 (n=1174), 4 (n = 1218) and
10 years (n = 1373) to determine the prevalence of allergic disease including
eczema. At 4 and 10 years, skin prick testing was performed. Whole blood sam-
ples (n = 923) were obtained at the 10-year assessment, stored frozen, and
genotyped. Five polymorphisms from IL13 and seven from GATA3 were geno-
typed for this analysis. Repeated measurement analyses were conducted for the
occurrence of eczema at ages 1, 2, 4 and 10 years. All analyses were adjusted for
maternal and paternal eczema, low birth weight (< 2500 g), breastfeeding
= 3 months and age.

Results IL13 was not associated with childhood eczema. For GATA3, the single
nucleotide polymorphism (SNP) 1rs2275806 (promoter region) showed an
increased odds ratio for atopic eczema independent of whether the comparison
group had a positive skin prick test. The SNP rs444762 (intron 3 region) was
associated with atopic eczema in comparison with children without eczema. The
increased relative risks remained significant after adjustment for multiple testing
only for rs2275806 (P < 0:05).

Conclusions A SNP in GATA3 is associated with atopic eczema. This finding high-
lights the importance of GATA3 as an immune-modulating gene in atopic
eczema.

Childhood eczema is a chronic inflammatory skin condition
closely associated with atopic diathesis. Interleukin (IL)-13 is a
key cytokine in atopic diseases as it induces the production of
IgE by human B cells, as well as having other proinflammatory
effects.! 1L-13 is mainly produced by activated T cells of the
Th2 type (CD4+). Skin biopsy specimens of acute and chronic
lesions in eczema are characterized by an infiltration with
inflammatory cells, including CD4+ T lymphocytes.” IL-13
activity is increased in eczema, particularly in acute skin
lesions, as evidenced by increased expression of IL-13 mRNA.3
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GATA binding proteins were originally suggested as regulat-
ing gene transcription in inflammatory cells, such as eosino-
phils and basophils.* Since then, GATA binding protein 3
(GATA-3) has emerged as having a critical role in the devel-
opment of Th2-type immune responses mediated by IL-13
and related cytokines.® Macaubas et al.® have demonstrated that
following allergen stimulation, the processes of differentiation
of naive T cells towards Th2 cells in atopics are associated
with rapid upregulation of GATA-3, whereas T cells from
nonatopics display equally rapid GATA-3 downregulation
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under similar conditions. Further, in patients with atopic
eczema, mMRNA for GATA-3 was found to be elevated in
peripheral blood mononuclear cells, which normalized follow-
ing successful therapy.”

Despite its immunological relevance to Th2 immune
responses, the role of the GATA3 gene in allergic disorders has
not been extensively studied. GATA3 contains six exons and is
located on human chromosome 10p14—15. Pykildinen et al.®
examined a Finnish population for the associations between
single nucleotide polymorphisms (SNPs) in GATA3, along with
STAT4 and STAT6 genes, and asthma patients with high IgE or
eosinophils. While they found no significant allele associa-
tions, they did identify three 9-SNP haplotypes of GATA3 asso-
ciated with asthmatics with high IgE.

The IL13 gene is located at chromosome 5q31-33, a region
previously identified as having susceptibility loci for eczema.’
SNPs in the IL13 gene have been suggested as possibly mediat-

10712 towever, not all stud-

ing genetic susceptibly to eczema.
ies have found an association between IL13 polymorphisms
and eczema. Chang et al.'* were unable to find an association
of a number of relevant cytokine genes, including IL13, with
eczema in Chinese patients.

We investigated the association of common SNPs in GATA3
and IL13 genes and examined gene—gene interaction. To our
knowledge, this is the first study investigating the association
of GATA3 in eczema. This work also extends previous work on
eczema and IL13, as this analysis is based on a birth cohort
with a comprehensive assessment of eczema from infancy to
10 years of age. In addition, this work will differentiate
eczema according to the children’s atopic status.

Materials and methods

A whole-population birth cohort (n = 1456) was established
on the Isle of Wight in 1989 to study the natural history of
asthma and allergic disorders and to identify genetic and envi-
ronmental risk factors important in their development. These
children have been followed at the ages of 1 (n = 1167), 2
(n=1174), 4 (n = 1218) and 10 years (n = 1373). The local
Research Ethics Committee approved the study and parental
consent was obtained at recruitment and subsequently at each
follow-up. The island is close to the British mainland, semi-
rural, with no heavy industry. The population is 99% white.
At birth, information was collected on the family history of
atopy, including maternal and paternal eczema, and potential
environmental risk factors such as weight, breastfeeding and
exposure to smoking, and was updated at each follow-up.

Detailed questionnaires were completed with the parents for
each child regarding allergy prevalence at each follow-up.
Eczema was defined as chronic or chronically relapsing, itchy
dermatitis lasting more than 6 weeks with characteristic mor-
phology and distribution.

At 4 and 10 years, skin prick testing was performed in most
children attending the Research Centre to a standard battery of
common allergens (ALK, Horsholm, Denmark). Inhalant aller-
gens tested were house dust mite, cat, dog, Alternaria dlternata,

Cladosporium  herbarium, grass pollen mix and tree pollen mix.
Food allergens tested were cows’ milk, soya, hens’ egg, pea-
nut and cod. Positive and negative controls were included. A
positive skin prick test (SPT) was defined as having at least
one allergen test response with mean weal diameter 3 mm
greater than the negative control. Atopy was defined as a posi-
tive SPT at either 4 or 10 years of age. Children with eczema
and positive SPT were regarded as having atopic eczema.

DNA isolation and genotyping

Anticoagulated whole blood samples (n = 923) were obtained
at the 10-year interview and stored frozen. Genomic DNA was
isolated from these samples using QIAamp DNA Blood Kits
(Qiagen, Valencia, CA, US.A)) or the ABI PRISM™ 6100
Nucleic Acid PrepStation (Applied Biosystems, Foster City, CA,
U.S.A.). Polymorphisms were examined using SNPper,'* Hap-
Map"®  (http://www.hapmap.org/) and Applied Biosystems
(https://products.appliedbiosystems.com/) databases. Geno-
typing was conducted by biotin—streptavidin-based pyro-
sequencing performed on PSQ-96 instrumentation (Biotage
AB, Uppsala, Sweden). Genotypes were accepted when pyro-
grams were graded as ‘pass’ by the Pyrosequencing software.
Three SNPs were genotyped by fluorogenic 5" nuclease chem-
istry polymerase chain reaction (PCR) wusing Assays on
Demands kits cycled on a 7900HT Sequence Detection System
(SDS; Applied Biosystems), in which case the genotypes were
based on clustering as determined by sps 2.1 software.
Approximately 20% of all genotypes were replicated as a qual-
ity control measure.

The rationale for selecting markers in IL13 and GATA3 was
to capture the genetic variation across each gene in an efficient
manner. SNP selection was based on information gathered
from SNPper, Applied Biosystems and HapMap databases
regarding SNP validation, allele frequencies, potential function
and linkage disequilibrium (LD) in relevant test populations
(HapMap CEU). We also prioritized IL13 SNPs previously
reported to be asthma-related pheno-
types.'>'**" We subsequently selected five IL13 and 10
GATA3 SNPs to test in our population, genotyping these first

associated with

in approximately 100 subjects to determine informativeness
and LD in our population, and then in all available subjects
for the IL13 SNPs and a subset of seven GATA3 SNPs (Table 1)
as three GATA3 SNPs were uninformative (rs11567901) or
were in LD (rs570613 and rs2280015) with other SNPs in
our population. These fully genotyped SNPs provide informa-
tion on the entire IL13 and GATA3 genes. Two SNPs located in
exons were examined in this study. While the rs2229359 SNP
in GATA3 exon 3 is a synonymous variant, the rs20541 SNP is
a coding variant in IL13 exon 4 with the common allele (G)
coding for arginine and the minor allele (A) encoding gluta-
mine at amino acid 144. The other validated GATA3 exonic
SNP identified in our database search, rs11567901, was not
polymorphic in our population. While no specific functional
consequences have been prescribed to the several promoter
and 3’ untranslated region variants we examined, they may
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Table 1 Genotype for IL13 and GATA3 single
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nucleotide polymorphism (SNPs) SNP Location® Type Genotypes Genotype frequencies

IL13 Chromosome 5
rs1800925 132020708 5" promoter ~ CC/CT/TT 577/295/35 (907)
152066960 132022334 Intron 1 CC/CA/AA 729/157/8 (894)
rs1295686 132023742 Intron 3 CC/CT/TT 483/240/25 (748)
rs20541 132023863 Exon 4" GG/GA/AA  583/291/32 (906)
rs1295685 132024344 3" UTR GG/GA/AA  584/280/41 (905)

GATA3 Chromosome 10
rs4143094 8129142 Intergenic GG/GT/TT  497/334/46 (877)
rs2275806 8135346 5" promoter  AA/AG/GG  258/482/177 (917)
rs2229359 8140653 Exon 3¢ GG/GA/AA  804/114/4 (922)
15444762 8143266 Intron 3 CC/CA/AA 410/414/99 (923)
rs406103 8151627 Intron 5 GG/GA/AA  549/315/58 (922)
rs1058240 8156604 3" UTR TT/TC/CC 595/298/27 (920)
rs379568 8165825 3" UTR GG/GA/AA  644/188/10 (842)

*SNP location data from Applied Biosystems database. A nonsynonymous (amino acid

change, arginine > glutamine) polymorphism. ‘A synonymous (no amino acid change)
polymorphism. UTR, untranslated region.

have as of yet unidentified functional significance. The intronic
SNPs examined are not located at known splice sites.

Statistical analysis

Each SNP was tested for Hardy—Weinberg equilibrium using
Haploview 3.2 software’” (http://www.broad.mit.edu/mpg/
haploview/index.php). Estimates of LD between SNPs in each
gene were calculated using D’ and r*.*?

Using SAS/STAT® version 9.1 (SAS Institute, Cary, NC,
U.S.A.), statistical analysis was performed on the data only
from children who had complete information on IL13/GATA3
genotypes, and eczema phenotype. %’ tests were used to com-
pare the sample used in the analysis with that which was fol-
lowed up at age 10 years. Repeated measurement analyses
were conducted using Generalized Estimating Equations™
(PROC GENMOD). In order to provide unbiased parameter
estimates and standard errors, this method takes into account
correlation of observations collected on the same subject
across successive points in time. To avoid collinearity of dif-
ferent SNPs, we tested models in a SNP-by-SNP approach con-
trolling for confounders.

To determine whether genetic polymorphisms in the IL13
and GATA3 genes are associated with eczema dependent on
atopy status, we stratified our analyses. After analysing all
cases of eczema (eczema vs. no eczema), we investigated
genotype association in children with atopic eczema compared
with those without eczema. This step provides the effect of
genetic polymorphisms on the combination of eczema and
atopy. In a second step, we compared the occurrence of atopic
eczema with children who have no eczema and no positive
SPT at age 4 or 10 years. This analysis determines whether
genetic polymorphisms also constitute a risk for eczema in
atopic children. In all models, we included three IL13 SNPs
and five GATA3 SNPs. Thus, the association of one SNP is
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mutually adjusted for all others. In addition, we adjusted for
maternal and paternal eczema, low birth weight (< 2500 g),
breastfeeding > 3 months, and age. To control for false-posi-
tive (type I) error rate, when multiple tests are conducted, we
adjusted the statistical significance of the SNPs for false discov-
ery.”® We also tested whether IL13 and GATA3 SNPs showed
an interaction on a multiplicative scale.

Results

Data on IL13 and GATA3 genotypes and eczema phenotypes
were available for 894 children. Table 2 describes demo-
graphic characteristics for children who participated in the
largest follow-up at 10 years (n = 1373) and those used in
the analysis (n = 894). There were no significant differences
between the samples.

All the SNPs were in Hardy—Weinberg equilibrium. Three
of the SNPs (rs1295686, rs20541 and rs1295685) in IL13
were in a block based on LD measures (D> 095 and
1> > 0-89; Fig. 1). For further analysis, we therefore used only
the coding SNP (rs20541). Also, SNPs rs4143094, rs2275806
and 152229359 in GATA3 were in a block based on D’
(D" 2 097; Fig. 1) and, therefore, further analysis was done
using only SNP rs2275806. SNP rs2275806 was selected as
the representative SNP for this block as it was located in the
5’ promoter and had the highest minor allele frequency.

The period prevalence of eczema increased steadily from
infancy (9:6%) to age 10 years (13:1%) (Table 3). However,
the prevalence of atopic eczema (eczema with positive SPT)
remained at around 6% throughout the first decade of life.
This indicates that new-onset eczema in later childhood is
largely nonatopic.

There was no clear association of IL13 genotype and eczema
assessed from birth to age 10 years (Table 3). A trend was seen
for children with the minor allele (AA) of SNP rs2066960 and
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Seen at 10 years,

Used in the

Table 2 Characteristics of children seen at age

10 years and those used in the analysis

Characteristics n/N (%) analysis, n/N (%)  P-value
Boy 697/1373 (50-8) 447/894 (50-0) 072
Maternal eczema 219/1318 (16:6)  149/852 (17-5) 0-59
Paternal eczema 103/1316 (7-8) 71/850 (8:4) 066
Low birth weight (< 2500 g) 49/1336 (3°7) 30/868 (3-5) 0-79
Breast-fed (= 3 months) 563/1231 (45-8)  394/822 (479) 0-35
Smoke exposure
Maternal smoking during pregnancy  319/1366 (23:4) 185/891 (20-8) 027
Not during pregnancy, but ETS 430/1366 (31:5)  286/891 (321) 0-86
during childhood
Any skin prick test positive 261/824 (31°7) 235/716 (32-8) 0-63
(age 4 or 10 years)
ETS, environmental tobacco smoke.
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Fig 1. Using the Haploview program, three single nucleotide polymorphisms of the IL13 gene and of the GATA3 gene appeared to be in a block.
D’ and r” are pairwise linkage disequilibrium (D) determinants. (a) IL13 LD plot, D’ : r* values displayed; (b) GATA3 LD plot, D’ : r* values

displayed.

(TT) of SNP rs1800925 to have higher prevalence of eczema,
but the difference did not reach statistical significance. No
association was observed for GATA3 and eczema, without strati-
fication. However, significant differences were observed with
y” tests in the occurrence of atopic eczema at 2 and 10 years
with rs2275806 and at 1 year with rs444762 (Table 4).

To determine the associations of IL13 and GATA3 with child-
hood eczema, we conducted repeated measurement regression
analysis adjusting for confounding variables. Due to the lim-
ited number of children homozygous for minor alleles at all
SNPs (< 5%), minor allele homozygous and heterozygous
genotypes were grouped together. IL13 was neither associated
with eczema nor with atopic eczema in childhood (Table 5).

For GATA3, SNP 152275806 (promoter and

15444762 (intron 3 region) showed an increased odds ratio

region)

for atopic eczema compared with all children without
eczema (Table 5). However, after adjustment for multiple
testing (false discovery rate, FDR), the association was no
SNP rs2275806 (promoter
region) also showed an increased odds ratio for atopic

longer statistically ~significant.

eczema compared with all nonatopic and noneczema children
(Table 5), which statistically ~ significant
adjustment for multiple testing (FDR: P = 0-04). We did
not find statistically significant interactions between IL13

remained after

and GATA3 SNPs using repeated measurements in a logistic
model.

© 2008 The Authors
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Table 3 Genotypes for IL13 single nucleotide polymorphisms (SNPs) and prevalence of eczema at different ages

IL13 polymorphisms

151800925 152066960 1520541
CcC CT TT cc AC AA GG AG AA Total % (n/N)
All eczema cases and controls n=577 n=295 n=35 n=729 n=157 n=8 n=583 n=291 n=32
Eczema at 1 year 10-8 94 140 109 107 250 105 12-8 97 96 (132/1374)
Eczema at 2 years 10-2 12-3 13-0 112 9:6 250 9:2 140 17-9 103 (127/1231)
Eczema at 4 years 10-9 12-8 15-9 11-6 12:3 143 111 139 37 119 (145/1214)
Eczema at 10 years 17-0 166 32:0 162 147 375 160 16:5 18-8 13-1 (178/1358)
Atopic eczema cases and controls n =520 n=267 n=28 n=655 n=144 n=6 n=1522 n=264 n=29
Atopic eczema at | year 68 45 12:9 61 64 250 6:0 68 35 57 (61/1074)
Atopic eczema at 2 years 62 54 9-4 5-8 61 2:0 48 79 8:0 5-4 (54/991)
Atopic eczema at 4 years 67 81 11-5 68 9-0 14-3 65 89 37 64 (66/1026)
Atopic eczema at 10 years 69 7-1 10-7 69 7:6 167 63 83 103 65 (68/1050)
Unless indicated, all values are percentages.
Table 4 Genotypes for GATA3 single nucleotide polymorphisms (SNPs) and prevalence of eczema at different ages
GATA3 polymorphisms
151058240 152275806 1s379568 15406103 15444762
TT CT @ AA AC @c GG AG AA GG AG AA @c AC AA

All eczema cases
and controls

Eczema at 1 year 10-9 12:3 40 12:3 11-9 77
Eczema at 2 years 12-4 85 16:0 86 13-4 95
Eczema at 4 years 11-0 129 125 107 13-3 10-0
Eczema at 10 years 161 165 11-1 147 17-6 14-2

Atopic eczema cases
and controls

Atopic eczema at 1 year 57 74 40 45 7°6 49
Atopic eczema at 2 years 67 44 87 2:3 81 5-9°
Atopic eczema at 4 years 67 7-8 87 50 85 7:1
Atopic eczema at 10 years 66 7-8 77 il 92 7-4*

n=595 n=297 n=27 n=1258 n=482 n=176

n=533 n=269 n=26 n=226 n=437 n=163 n=573 n=172 n=9

n=644 n=187 n=10 n=547 n=315 n=58 n=409 n=414 n=98

11-3 119 10-0 117 10-8 74 11-2 122 65
119 11-1 0-0 11-3 11-5 82 10-5 12:4 91
12-6 92 0-0 11-6 12-9 9-3 10-3 13-8 109

17-1 144 200 166 156 155 15-2 17-2 163
n=488 n=290 n=51 n=365 n=377 n=88

56 83 10-0 63 61 57 42" 87 3
6°5 53 0-0 53 75 43 41 7-8 59
68 81 0-0 63 95 39 51 91 79
7:0 7:0 111 68 83 39 52 90 68

Unless indicated, all values are percentages. *P < 0:05 in ¥ tests comparing prevalence for the three genotypes of one SNP.

Discussion

We investigated the association of IL13 and GATA3 with child-
hood eczema from birth up to the age of 10 years. There was
no association of IL13 or GATA3 with childhood eczema. A
trend was observed in crude analysis (Table 3) with IL13
SNPs; however, when adjusted for confounding variables in
logistic regression analysis, no independent effect of IL13 with
eczema was seen. Following stratification for atopy, SNP
rs2275806 in the promoter region of GATA3 was found to be
associated with atopic eczema with the AG genotype pre-
disposing to a twofold increased risk (Table 5).

We did not observe a net clearance of eczema in the popula-
tion from infancy to age 10 years, with a period prevalence
remaining at around 10% up to age 4 years and slightly higher
(13%) at the age of 10 years. This is at odds with the presump-
tion that eczema is a disease of early childhood and improves in
the vast majority of cases.”® However, a large population-based
study concluded that the long-term prognosis of eczema may

© 2008 The Authors

be worse than some previous studies have suggested.”” In this
study 39% of children had age of onset of eczema before
1 year, 29% between 1 and 7 years, and 32% after the age of
7 years. Thus, new-onset eczema is not uncommon in later
childhood and recurrence of infantile eczema may further
increase the period prevalence in later childhood.

Incomplete examination of the gene and inappropriate or
misclassification of the disease may result in either spurious or
false-negative associations. We examined both IL13 and GATA3
genes comprehensively and examined many of the SNPs that

. . ce 8.10-13,16-21
have been covered in previous studies.

Eczema is a
disease of relapse and remission and children can be affected
transiently. Thus, misclassification of eczema is possible in
cross-sectional studies where the child may be in remission or
may have grown out of eczema when the assessment was con-
ducted. However, eczema was determined in this birth cohort
with repeated longitudinal assessments from birth to 10 years
of age. Thus, we are confident that both our phenotype and
genotype data are valid.
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Table 5 Single nucleotide polymorphism of the GATA3 and IL13 genes and repeated assessment of eczema at age 1, 2, 4 and 10 years in all

children and in children with atopic eczema®

Children with eczema vs. no eczema,

n = 748-923; number of observations,
n = 2405-3009; number of observations
with eczema, n = 318-396

Children with atopic eczema vs. no eczema,
n = 744-915; number of observations,

n = 1809-2303; number of observations
with atopic eczema, n = 129-182

Atopic eczema vs. nonatopic references,
n = 669—730; number of observations,
n = 1929-2105; number of observations
with atopic eczema, n = 177-195

OR" (95% CI) OR (95% CI)

OR (95% CI)

IL13
rs1800925
TT 1-67 (0-92-3-03) 141 (0-55-3-61)
CT 092 (0-65-1-31) 0-81 (0-46—141)
CcC 1 1
rs2066960
AA  2:39 (0:57-10-0)
AC  1:03 (0-67—-1-58)
CcC 1 1
1520541
AA  0-86 (0-34-2:19)
GA  1-29 (0-93-1-80)

0-80 (0°16—4-02)
1-38 (0-83-229)

GG 1 1
GATA3
rs1058240

CC  0-88 (0:30-2-52)
CT 097 (0:70-1-35)

1-28 (0-31-5-20)
1-10 (0-66-181)

TT 1 1

152275806
GG  0-84 (0-52—-1-36) 1-88 (0-88—4-03)
AG  1-31 (0-92-1:86) 2:55% (1:39—4-68)
AA 1 1

rs379568

AA  0'63 (0-18-2:25) 0-88 (0-17—4-42)
GA 092 (0-61-1-37) 1-29 (0-72-2-30)
GG 1 1

rs406103
AA  0:68 (0:36—-129) 0-63 (0-21-1-88)
AG 095 (0°67—-1-34) 1:34 (0-81-2-23)
GG 1 1

15444762
AA  0-87 (0-50-1-51)
AC  1-11 (0-80-1-53)
cc 1 1

1-29 (0-53-3-16)

2756 (0-38-204)
1-2831 (0-96-2:38)

1-85% (112-3:06)

1:34 (0-51-3-55)
0:80 (0-47-1-37)
1

181 (0-27-12-14)
126 (0-68-2-31)
1

0:61 (0:13-2:96)
125 (0:77-2:05)
1

1:01 (0-24—4-30)
111 (0-68-1-83)
1

1-67 (0-80-3-51)
1:91%% (1-05-3-46)
1

2:03 (0:34—12:09)
133 (0:76-234)
1

0-54 (0-19-1-55)
1:08 (0-66-176)
1

0:96 (0-40-2-28)
156 (0:96-2-54)
1

*The number of repeated measurements of eczema varies within each analysis depending on completed samples of the individual SNPs. Of

the 3375 repeated measurements, 2115 were from children with no eczema and no positive skin prick test (SPT) at ages 4 and 10 years;

eczema and positive SPT were found in 212 observations; 216 observations were from children with eczema but not allergic sensitization;

and 832 were from children without eczema but with allergic sensitization (atopic eczema was defined as having eczema and at least one
positive SPT at age 4 or 10 years of age). "Statistically controlled for age, sex, maternal and paternal history of eczema, low birth weight,
and breastfeeding for 3 months and more. OR, odds ratio; CI, confidence interval; *P < 0-:05 prior to adjustment for multiple testing;

**p < 0-05 after adjustment for multiple testing.

Table 2
subgroup of children used in this analysis (n = 894). This

shows that no selection bias occurred for the

subgroup comes from the population recruited at birth
(n = 1456) who chose to provide a blood sample for genetic
analysis and where phenotype assessment was available from
birth to 10 years. A limitation of our study was that the num-
bers were relatively small, which may explain the lack of asso-
ciation observed (false-negative or type II statistical error).
This shortcoming was overcome by repeated measurement

analysis, which not only makes an overall assessment of child-
hood eczema but, in statistical terms, the number of observa-
tions was increased with augmentation in the power of the
study. Repeated measurement analysis also has the advantage
of giving appropriate weighting to children with persistent
disease.

IL-13 plays a pivotal role in the development of allergic
responses.”® The IL13 gene is located on chromosome 5q31—
33 in the cluster of genes encoding Th2 cytokines. It is,

© 2008 The Authors
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therefore, reasonable to hypothesize that polymorphisms in the
IL13 gene may influence the risk of the development of allergic
diseases, including eczema. Previous studies have shown that
polymorphisms in the IL13 gene are associated with high total

*! cord serum IgE*® and atopy.'” With regard to

serum IgE,
organ-specific allergic disease, an association with asthma has
been suggested by some,'”*° but others have failed to confirm
this.*' % Liu et dal*>® first reported an association of SNP
G4257A (now termed rs20541) with serum IgE and eczema
in German children. Subsequently, in Japanese adults, Tsunemi
et al.'® reported that the ‘A’ allele of SNP G4257A was
increased in patients with eczema compared with controls. A
Canadian study further supported this notion by finding an
association of atopy and eczema at age 2 years with the same
polymorphism. "'

Hummelshoj et al.,'* in a primarily caucasian population,
found an association with both eczema as well as inhalation
allergy with a different SNP (rs1800925). Our findings of a
lack of association of IL13 with eczema are confirmatory to
those of Chang et al.,"* who studied IL13 SNPs in the Chinese
population. They used the PCR primers (genotype by sequenc-
ing) that would cover IL13 SNP at position —1070 corre-
sponding to rs1800925. In addition to these SNPs, we
investigated three further SNPs but found no association of
IL13 with childhood eczema, with or without stratification for
atopy. The reason for this lack of association is not clear.
False-negative findings of clinically important risks due to a
small sample are not likely. Comparing IL13 and GATA3, we
see that at least 6:3% of the children in various ILI3 geno-
types, used as references, had eczema at age 10 years and at
least 6:8% in the reference genotypes for GATA3 (Tables 3, 4).
When estimating the statistical power for this setting, this
study was able to detect a 1-6-fold odds ratio for SNPs in the
IL13 and GATA3 genes. However, it is possible that associations
are observed only in children with exposure to certain envi-
ronmental influences in early life. Taking advantage of the
birth cohort design and available information on some envi-
ronmental exposures (such as smoking, pets and infant feed-
ing practices), we re-analysed the data (not shown), but did
not find an association.

We did find an association of GATA3 (SNP rs2275806) with
atopic but not with nonatopic eczema, which remained signi-
ficant following adjustment for confounding variables and for
FDR. This is consistent with the prominent role of GATA-3 in

¢ and the role this tran-

facilitating Th2 immune responses”’
scription factor plays in Th2/Th1 bias in atopic eczema.’
Interestingly, a recent study®* suggests that GATA-3 may be
required to establish epidermal barrier, which is essential in
preventing water loss and entry of infections and allergens
into the skin. Dysfunction of skin barrier function is critically
important in the development of atopic eczema.*® It is possi-
ble that the association of GATA3 with atopic eczema in our
study may be related both to its role in atopic immune
responses, as well as in the development of epidermal barrier
function. Animal models illustrate that the two functions are

intimately linked. For example, impairment of the skin barrier
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by two genetically distinct mechanisms leads to innate
immune responses, as observed in atopic dermatitis.**

Filaggrin is a key protein that facilitates terminal differenti-
ation of the epidermis and formation of the skin barrier. It
has been shown that two independent loss-of-function
genetic variants in the gene encoding filaggrin predispose to
atopic eczema.’® A defective epidermal barrier may facilitate
allergen entry. This is supported by the finding of increased
extrinsic (atopic) eczema and allergic sensitization in those
with filaggrin gene mutation.’” Conversely, patients with ato-
pic eczema (not carrying filaggrin gene defect) have an
acquired defect in filaggrin expression in the skin, modulated
by Th2-type immune response. Howell et al. have shown that
IL-4 and IL-13 inhibit the expression of filaggrin gene in
keratinocytes from patients with atopic eczema.*® The inter-
action between genes encoding proteins important for
epidermal barrier function, such as filaggrin, and those mod-
ulating immune responses, such as GATA3, IL4 and IL13, may
be further investigated by gene—gene interaction in large
populations. In addition, functional genomics studies, by
looking at the expression of these genes in those with
extrinsic (atopic) and intrinsic (nonatopic) eczema, will be
extremely helpful.

GATA-3 regulates the function of Th2 cytokines such as
IL-4, IL-5 and m-13.% Hence, the increased risk of a GATA3
polymorphism may explain why some studies found an asso-
ciation of the IL13 gene with eczema and others did not. It is
possible that studies showing a link of IL13 and eczema stud-
ied subjects who also had appropriate GATA3 SNP. There was
no clear evidence of gene—gene (GATA3-IL13) or gene—envi-
ronment (smoking) interactions in our sample. However, this
requires further investigation as interactions with GATA3 may
be different in various developmental stages. Ouyang et al.*’
speculated that GATA-3 may act early during a temporarily
restricted window of development.

At present we cannot be certain of the functional conse-
quence of the rs2275806 SNP in the GATA3 gene; it is located
upstream of the gene and to date has no known function.
However, due to its 5" location it may be involved in gene
promotion or transcription factor binding. Thus, we believe
that it merits further investigations, especially in studies that
assess the role of interleukins, as GATA-3 has a regulatory role
in immune development.
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