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Variation in the COL29A1 gene in German patients
with atopic dermatitis, asthma and chronic obstructive

pulmonary disease

Dear Editor,
Atopic dermatitis (AD) is a chronic inflammatory skin
disease characterized by dry, itchy skin lesions that
usually presents in early childhood.! The prevalence
is approximately 5-15% in Western Europe.? AD
belongs to the group of allergic disorders also includ-
ing food allergy, allergic rhinitis and asthma. It is sup-
posed to be a multifactorial disorder influenced by
environmental as well as genetic factors.® A genome-
wide screen in European families reported linkage to
a region on chromosome 3g21.% Recently, Séderhall
et al.® further investigated this region in a family-
based association analysis using microsatellite mark-
ers and single nucleotide polymorphisms (SNP). They
were able to narrow down the critical region and iden-
tified eight SNPs that showed allelic and haplotypic
association with AD, with the strongest association
results for SNP rs4688761. Subsequently, the find-
ings were replicated in a second independent family
cohort. A novel gene was identified in the critical
region that contains a collagenous domain and there-
fore was classified as collagen 29A1 (COL29A1).°
Expression analysis of COL29A7 showed highest
expression in the skin, but also in other epithelial tis-
sues such as lung and gastrointestinal tract, which
are the main manifestation sites of allergic disorders.
Taken together, the COL29A1 gene represents the
first AD gene that was identified by positional cloning.
Expression analysis indicated that variation in
COL29A1 may not only play a role in AD pathogene-
sis but also in the pathogenesis of respiratory dis-
eases such as chronic obstructive pulmonary disease
(COPD) and asthma.

For replication of these findings, we genotyped four
selected SNPs in COL29A1 in a German case—control
cohort comprising 465 patients with AD and 350

healthy controls and evaluated them for allelic and
haplotypic association with AD. Additionally, we also
analyzed these polymorphisms in 215 German
patients with COPD and 130 children with asthma.
Genotyping was performed by polymerase chain
reaction (PCR) with subsequent restriction enzyme
digestion (restriction fragment length polymorphism).

Genotype and allele frequencies did not differ
between cases and controls (Table 1). Only in the
small group of asthmatic children one SNP,
rs13095825, showed a tendency towards a signifi-
cant association (uncorrected P = 0.02), but this
weak association did not withstand Bonferroni cor-
rection. Haplotype analysis did not yield significant
associations in any of the analyzed groups either
(Table 2). To our knowledge, this is the first attempt
at replicating association of variation in COL29A1, the
first AD gene identified by positional cloning, with AD
in an independent cohort. However, we were unable
to replicate the association of COL29A1 variation with
AD in our German case—control cohort. Further, we
did not find evidence that the investigated polymor-
phisms may play a substantial role in the pathogene-
sis of COPD or asthma. The discrepancy between
our findings and the results of the original study by
Sdderhdll et al. may be explained by differences in
study population and design. Although the majority
(60%) of the 199 families in the Séderhall study were
Germans as in our cohort, patients originating from
other European countries such as Italy, Sweden and
the Netherlands were also included. Recruitment was
restricted to patients with an age of onset under
2 years, while in our study age of onset was
recorded, but not used as an inclusion or exclusion
criterion. However, when we restricted the analysis to
the group of patients with an age of onset below
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Table 1. Allele and genotype frequencies of COL29A1 polymorphisms in AD, asthma and COPD patients and controls

Polymorphism Genotype Allele AD Asthma COPD Controls
rs13095825 /T 204 (44.1%) 54 (41.5%) 88 (41.4%) 147 (42.2%)
T/C 209 (45.1%) 55 (42.3%) 100 (46.9%) 173 (49.8%)
C/C 50 (10.8%) 21 (16.2%) 25 (11.7%) 28 (8.0%)
n 463 130 213 348
P-value* 0.27 0.02 0.34 -
T 617 (66.7%) 163 (62.7%) 276 (64.8%) 467 (67.1%)
C 309 (33.3%) 97 (37.3%) 150 (35.2%) 229 (32.9%)
P-value* 0.84 0.20 0.43 -
rs10212372 A/A 278 (59.6%) 78 (59.5%) 126 (59.4%) 211 (60.5%)
A/G 164 (35.2%) 49 (37.4%) 79 (37.3%) 125 (35.8%)
G/G 24 (5.2%) 4 (3.1%) 7 (3.3%) 13 (38.7%)
n 466 131 212 349
P-value* 0.63 0.78 0.75 -
A 720 (77.3%) 205 (78.2%) 331 (78.0%) 547 (78.4%)
G 212 (22.7%) 57 (21.8%) 93 (22.0%) 151 (21.6%)
P-value* 0.59 0.97 0.91 -
rs4688761 /T 255 (54.7%) 69 (52.3%) 114 (63.0%) 184 (52.5%)
T/C 177 (38.0%) 57 (43.2%) 93 (43.3%) 150 (42.7%)
C/C 34 (7.3%) 6 (4.5%) 8 (3.7%) 17 (4.8%)
n 466 132 215 351
P-value* 0.19 0.99 0.82 -
T 687 (73.7%) 195 (73.9%) 321 (77.6%) 518 (73.8%)
C 245 (26.3%) 69 (26.1%) 109 (25.4%) 184 (26.2%)
P-value* 0.97 0.98 0.75 -
rs9883988 G/G 423 (90.6%) 117 (90.0%) 196 (90.7%) 323 (91.7%)
G/A 43 (9.2%) 13 (10.0%) 20 (9.3%) 27 (71.7%)
A/A 1(0.2%) 0 (0.0%) 0 (0.0%) 2 (0.6%)
n 467 130 216 352
P-value* 0.44 0.42 0.52 -
G 889 (95.2%) 247 (95.0%) 412 (95.4%) 673 (95.6%)
A 45 (4.8%) 13 (5.0%) 20 (4.6%) 31 (4.4%)
P-value* 0.69 0.69 0.86 -

*Uncorrected P-values are presented here (threshold of significance after Bonferroni correction: P < 0.0125). AD, atopic dermatitis; COPD, chronic

obstructive pulmonary disease.

Table 2. COL29A1 haplotype frequencies in AD, asthma and COPD patients and controls

Haplotype Controls AD Asthma COPD

TATG 59.3% 57.9% (P = 0.57) 56.1% (P = 0.35) 57.3% (P = 0.49)
CGCG 11.3% 10.1% (P = 0.44) 8.9% (P = 0.26) 9.1% (P = 0.24)
CATG 71% 8.1% (P = 0.48) 9.5% P = 0.20) 7.9% (P = 0.57)
CACG 7.7% 7.6% (P =0.93) 9.7% (P = 0.32) 8.5% (P = 0.61)
CGTG 4.8% 5.6% (P = 0.47) 7.0% (P =0.19) 7.0% (P =0.13)
Other infrequent 8.8% 9.8% 7.8% 8.5%

AD, atopic dermatitis; COPD, chronic obstructive pulmonary disease.

2 years (n =292), we did not find any significant
result either. Further, Séderhéll et al. used family-
based association tests while the present study fol-
lowed a case—control design, comparing unrelated
AD patients and controls. Thus, we were unable to
evaluate the parent-of-origin effect (significant over-
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transmission of the maternal alleles) observed by
Sdoderhéll et al. at this locus. Another difference in
study design is that we only genotyped four polymor-
phisms in the COL29A1 instead of the complete repli-
cation data set used in the original study (comprising
eight SNPs), and thus may have missed association
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with one of the other SNPs in this gene. However, we
chose the SNPs that showed highest significant
association, and because they were in high linkage
disequilibrium (LD) with the remaining four SNPs of
this set, we feel confident that we have not missed
substantial information with this approach. Taken
together, we could not support the role of COL29A1
as an AD gene in our German cohort. Further, we did
not find evidence that the investigated polymor-
phisms may play a substantial role in the pathogene-
sis of COPD or asthma. Because both gene—gene
and gene—environment interactions have been postu-
lated as important factors in the pathogenesis of AD,°
integrating these mechanisms into genetic analysis in
the future may contribute to a more profound insight
into the role of COL29A1 variation in AD.

Additional studies in large cohorts of patients with
AD, COPD and asthma are needed to clarify the role
of COL29A1 variation for allergic and respiratory
diseases.
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