
Guest editorial

The mannose-binding lectin gene in atopic
dermatitis: lessons from genetics
Atopic dermatitis (AD) is a common, chronic inflammatory
skin condition that has been increasing in prevalence during
the last several decades.1 Currently, AD affects up to 20% of
children worldwide and can persist into adulthood.2 The
underlying cause is not clear, although the pathogenesis has
been associated with IgE-bearing Langerhans cells, atopic
keratinocytes, lymphocytes, monocytes and macrophages,
eosinophils, and mast cells.3 Clinically, AD is characterized
by unremitting pruritus, damaged skin barrier from repetitive
mechanical trauma, and frequent bacterial and viral skin
infections, presumably from increased rates of skin coloniza-
tion.4 In fact, children with AD are 3 to 10 times more likely
to have long-term colonization of Staphylococcus aureus on
nonlesional skin when compared with healthy controls.5,6

This increased infection susceptibility in conjunction with an
early age of presentation suggests a role for an innate immune
defect. A protein of emerging interest in innate immunity is
mannose-binding lectin (MBL). The report by Carréra et al,
in the current issue of the Annals, examined the frequencies
of variant alleles in the MBL2 gene in 131 children with AD
and 165 individuals without AD.7

There are 3 common polymorphisms in exon 1 of the
MBL2 gene that alter the ability of the MBL protein to
oligomerize; they are at codons 52, 54, and 57 and are termed
the D, B, and C alleles, respectively.8 In addition, there are 2
polymorphisms in the promoter region, termed H/L and Y/X,
that determine serum levels by regulating protein expression.
When describing MBL2 gene variants, the nomenclature A/A
refers to individuals homozygous for the wild-type gene, A/O
to heterozygotes, and O/O to variant homozygosity. In wild-
type individuals, those with HYA haplotype produce the
highest levels of MBL, whereas those with LXA produce the
lowest levels.9 In this study, the authors found that children
with AD had a significantly higher frequency of the 2 variant
alleles (A/O and O/O vs A/A) when compared with healthy
children.7 Furthermore, because these genotypes are associ-
ated with reduced MBL expression, the authors contend that
the association with AD is through diminished MBL produc-
tion in children with AD.
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MBL is a C-type serum lectin produced by the liver as an
acute-phase reactant. It belongs to a family of circulating
pattern recognition receptors termed collectins and is com-
posed of multimers of identical 32-kDa polypeptide chains
that possess carbohydrate recognition domains. These do-
mains are responsible for binding highly conserved polysac-
charide structures presented by a wide array of pathogens,
including S aureus. Binding of MBL to target structures on
pathogens has a 2-fold function: it activates the lectin path-
way of complement activation, and it acts as an opsonin,
inducing phagocytosis of the bound pathogen.

MBL deficiency was first associated with clinical disease
in 1968, when a serum-dependent phagocytic defect was
identified in a patient with profound dermatitis and diarrhea.10

This defect was eventually linked to the complement system
when it was shown that incubated serum samples from af-
fected patients had lower amounts of C3b/iC3b deposited on
yeast surfaces.11 Since then, MBL deficiency has been asso-
ciated with severe infection in children undergoing chemo-
therapy, those with invasive meningococcal and pneumococ-
cal disease, those with increased human immunodeficiency
virus susceptibility, and those with fungal infections, but
MBL deficiency has never been directly linked with AD.8

Interestingly, the frequency of the variant alleles in the
individuals without AD from the current report is remarkably
similar to a report from more than a decade ago looking at
healthy, nonatopic individuals.12 This new report provides
additional supportive evidence for the association of in-
creased frequency of these alleles in AD patients, although at
least 1 report from Japan failed to show any associations
between MBL polymorphisms and AD.13

Overall, this study highlights that AD is a genetically
complex disease and that the constituents of the innate im-
mune response may play a more central role than formerly
thought; however, the results of this study need to be viewed
critically. In particular, the frequency of polymorphisms re-
ported is greater than would be predicted by the principles of
the Hardy-Weinberg equilibrium. This suggests that allelic
and promoter variants may have been driven by a selective
advantage of low MBL levels.8 It has been reported that
different combinations of MBL2 polymorphisms result in a
wide range of serum levels in healthy individuals.14 So,
although the authors have shown an increased frequency of
variant alleles in children with AD, they have not addressed
whether the serum levels and/or function of MBL was defi-

cient. Nonetheless, this study clearly highlights the potential
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role for innate immune molecules in AD, and we should
expect further studies in the near future that better clarify the
role of MBL in the pathogenesis of AD.
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