
Journal of Neuroimmunology 186 (2007) 161–163
www.elsevier.com/locate/jneuroim
Short communication

Polymorphisms of CD1 genes in chronic dysimmune neuropathies
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Abstract

CD1 are MCH-like glycoproteins specialized in capturing and presenting glycolipid to T cells. Expression of CD1 molecules has been
observed on endoneurial machrophages in patients with chronic inflammatory demyelinating polyneuropathy (CIDP) and vasculitis and
polymorphisms of CID1A and CD1E genes have been associated with susceptibility to develop Guillain–Barré syndrome.

In 46 patients with CIDP, in 13 patients with multifocal motor neuropathy and in 132 controls we genotyped exon 2 of CD1A and CD1E genes.
We found no association between chronic dysimmune neuropathies, with or without anti-ganglioside antibodies, and polymorphisms of CD1A

and CD1E genes.
© 2007 Elsevier B.V. All rights reserved.
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1. Introduction

Chronic inflammatory demyelinating polyneuropathy (CIDP)
is a rare (1.2 to 7.7 per 100,000) autoimmune disorder in which
both T cells and antibodies are involved (Hughes et al., 2006a).
Although the immunodominant antigen in CIDP remains
unknown antibodies to ganglioside GM1 have been reported in
up to 23% of patients (Van Schaik et al., 1994). Multifocal motor
neuropathy (MMN) is even rarer than CIDP. MMN is thought to
be dysimmune because it is associated with anti-GM1 IgM in 30–
80% of patients and usually has a good response to high-dose
intravenous immunoglobulins (Nobile-Orazio et al., 2005).

Investigating the immunogenetics of CIDP two studies have
suggested trends toward increased frequency of the HLA-DR
molecules DR3 (Stewart et al., 1978) and DR2 (Feeney et al.,
1990), whereas other studies have not shown any significant
association (Vaughan et al., 1990; Van Doorn et al., 1991). The
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failure to find an unequivocal association with specific HLA
antigens has been ascribed to the small number of patients and
the heterogeneity of CIDP. There are no studies on the immuno-
genetics of MMN. However MHC classes I and II process and
present peptides to T lymphocytes thus the HLA system might
not have a role in chronic dysimmune neuropathies with auto-
antibodies against self-gangliosides.

The CD1 antigen-presenting molecules are a conserved
family of MCH-like transmembrane glycoproteins recently
shown to be specialized in capturing and presenting a variety
of microbial and self-glycolipids to antigen-specific T cells
(Porcelli and Modlin, 1999). There are five closely linked CD1
genes in humans located in chromosome 1 (q22-23) and named
CD1A, B, C, D, and E (Porcelli and Modlin, 1999). In the
peripheral nervous system the expression of CD1a and CD1b
molecules has been observed on endoneurial machrophages in
CIDP and in vasculitis (Khalili-Shirazi et al., 1998; Van Rhijn
et al., 2000) and the susceptibility to develop Guillain–Barrè
syndrome (GBS) has been recently associated with polymorph-
isms of CD1E and CD1A genes (Caporale et al., 2006).

The above observations prompted us to investigate the
possible role of CD1 genes polymorphisms in the susceptibility
to develop a chronic dysimmune neuropathy.
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2. Patients and methods

2.1. Patients and controls

Forty-six CIDP patients (30 males; age: 59.0 years; range 8 to
81) and 13 patients with MMN (8 males; age: 52.8 years; range
34 to 83) were enrolled in the study. According to the diagnostic
criteria and categories proposed by the joint task force of the
European Federation of Neurological Societies and the Periph-
eral nerve Society (Hughes et al., 2006b) of the 46 patients with
CIDP: 35 patients had definite and 11 probable CIDP. Forty-
three patients had the classical proximal more than distal
weakness pattern whereas three patients had multifocal acquired
demyelinating sensory and motor neuropathy (Saperstein et al.,
2001).Ten patients had CIDP with concomitant diabetes and
none had paraprotein. Of the 13 patients with MMN eight
fulfilled the criteria for definite MMN and five for probable
MMN according to the consensus criteria of the American
Academy of Electrodiagnostic Medicine (Olney et al., 2003).

One hundred thirty-two unrelated randomly selected healthy
subjects from the same geographic area constituted the control
group for genetic studies.

A written informed consent was obtained from each subject
and the study was approved by the local Ethics Committee.

2.2. Determination of anti-ganglioside antibodies

Serum antibodies (IgG and IgM) to gangliosides GM1, GD1a,
GD1b, GM2 were tested by ELISA as described (Caporale et al.,
2006). The positivity was assigned at a titer ≥1:200.

2.3. Genetic analysis

All five genes (CD1A, B, C, D and E) have been reported to
be polymorphic in exon 2 but the nucleotide substitutions of
CD1B and CD1C genes are silent (Han et al., 1999) and CD1D
was found to be monomorphic in both controls and GBS pa-
tients (Caporale et al., 2006). Therefore, in healthy individuals
and patients we studied the exon 2 of CD1A and CD1E genes as
previously reported (Caporale et al., 2006).
Table 1
Genotype and allele frequency for CD1A and CD1E in CIDP, MMN and
controls

Genotype % of allele % of subjects

Number of subjects
(%)

Frequency Positive for
allele

01/01 01/02 02/02 01 02 01 02

CD1A
CIDP 0 8 (17) 38 (83) 9 91 17 100
MMN 0 0 13 (100) 0 100 0 100
Controls 0 28 (21) 104 (79) 11 89 21 100

CD1E
CIDP 19 (42) 20 (43) 7 (15) 63 37 85 59
MMN 7 (54) 5 (38) 1 (8) 73 27 92 46
Controls 47 (36) 70 (53) 15 (11) 62 38 89 44
2.4. Statistical analysis

The association between CD1 genotypes and presence/
absence of chronic dysimmune neuropathy (CIDP plus
MMN), CD1 genotypes and presence/absence of CIDP or
MMN, CD1 genotypes and presence/absence of antibodies anti-
GM1, and CD1 genotypes and presence/absence of anti-
ganglioside antibodies were evaluated using odds ratio and
Fisher's exact test. The frequency of each genotype was
compared to the overall frequency of the other genotypes in
patients and controls. The Bonferroni adjustment was used to
control the type I error in multiple tests. The threshold for
statistical significance was assigned as previously described
(Caporale et al., 2006). The same method was followed to
evaluate the association between genotype combinations and
presence/absence of CIDP and/or MMN.

3. Results

Nineteen of 46 (41%) of CIDP patients had antibody to at
least one ganglioside with titres ranging from 1:200 to 1:1600.
Fifteen patients had IgM and/or IgG anti-GM1, seven patients
had IgM and/or IgG anti-GD1a, seven patients had IgM and/or
IgG anti-GD1b, and ten patients had IgG and/or IgM anti-GM2.
Six of 13 patients (46%) with MMN had IgM anti-GM1 (range
1:800–1:6400).

In Table 1 the frequencies of CD1A, and CD1E alleles and
genotypes in patients with CIDP, MMN, and in controls are
shown. The CD1A gene is biallelic. The allele 02 is more
frequent in both controls and patients. The genotype CD1A⁎01/
01 is not represented in controls and patients. The frequency
of genotype CD1A⁎01/02 is not significantly different in con-
trols and CIDP patients. All MMN patients have the genotype
CD1A⁎02/02 but the frequency is not significantly different
compared to controls and CIDP patients. The CD1E gene pres-
ents two alleles with approximately the same frequency in con-
trols and patients. The frequency of genotypes CD1E⁎ 01/01,
CD1E⁎ 01/02, and CD1E⁎ 02/02 was not significantly dif-
ferent in controls and patients. All CD1A and CD1E geno-
type combinations are not significantly associated with the
presence/absence of CIDP and/or MMN. There are no significant
differences in the frequency of CD1A and CD1E genotypes in
patients with and without anti-GM1 and anti-gangliosides
antibodies.

4. Discussion

The CD1 antigen-presenting molecules are specialized in
capturing and presenting a variety of microbial and self-
glycolipids to antigen-specific T cells (Porcelli and Modlin,
1999). Within the endoneurium the machrophages do not express
constitutively the CD1 family of receptors, but have the capacity
to do so because CD1 molecules were seen on endoneurial
machrophages in biopsies from patients with CIDP and vasculitis
(Khalili-Shirazi et al., 1998; Van Rhijn et al., 2000).

Recently we found that subjects with CD1E⁎01/01 genotype
are 2.5 times more likely to develop GBS (Caporale et al., 2006)
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and in an abstract Lee et al. (2006) reported that 14 of 22 CIDP
patients (63.6%) were homozygous for the CD1E 01 allele in
comparison to 27.3% of controls with a statistical significance
(pb0.05). The allele CD1E 02 has respect to allele CD1E 01 a
nucleotide substitution in codon 79 changing A to G which
causes an aminoacid replacement of an uncharged glutamine to
a positively charged arginine in the region flanking the ligand
binding groove. This conferring of an increased hydrophobicity
to the CD1e molecule, may alter the role of CD1e in processing
and favouring the presentation of glycolipids by CD1b (Han
et al., 1999; Caporale et al., 2006).

In the hypothesis that immunity to glycolypid antigens and
CD1 molecules may play a role in the pathogenesis of CIDP and
MMN we investigated the polymorphisms of CD1A and CD1E
genes in a quite large population of patients but we did not find
any association even when subgroups of patients with anti-GM1
or anti-ganglioside antibodies were considered.
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