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RNA editing of interleukin-12 receptor 2, 2451 C-to-U (Ala 604 Val)
conversion, associated with atopy

N. Kondo, E. Matsui, H. Kaneko, M. Aoki, Z. Kato, T. Fukao, K. Kasahara and N. Morimoto
Department of Pediatrics, Gifu University School of Medicine, Tsukasa-machi 40, Gifu 500-8705, Japan

Introduction

Summary

Background The production of IgE in B lymphocytes is down-regulated by IFN-y. IL-12 induces
IFN-y production by T lymphocytes and natural killer cells by binding to its specific receptor. RNA
editing is a post-transcriptional modification.

Objective Here we show that the RNA editing of IL-12 receptor (R) B2 is associated with atopy.
Methods Atopic patients and non-atopic healthy controls were studied. Fragments of IL-12R p2
c¢DNA and genomic DNA were amplified and sequenced. Furthermore, the function of the IL-12R
B2 chain was investigated.

Results  Sequence analysis of the cDNA clones representing IL-12R 2 mRNA transcripts revealed
a C-to-U conversion at nucleotide 2451 (Ala 604 Val) on exon 13 in some atopic patients.
Surprisingly, sequence analysis of their genomic DNA showed no 2451 C-to-T (Ala 604 Val)
mutation. We concluded that the observed C-to-U mismatch in the cDNA clone is due to a post-
transcriptional modification, RNA editing. The C-to-U conversion was observed in 21 (20.6%) of
102 atopic patients, whereas this conversion was observed in.only 4 (3.8%) of 104 non-atopic
subjects (£ <0.001). IFN-y production by peripheral blood mononuclear cells (PBMCs) stimulated
with IL-12 in the subjects with the C-to-U conversion was significantly lower than that in the subjects
without the C-to-U conversion. In atopic patients with the C-to-U conversion, PBMCs faintly
showed the tyrosine phosphorylation of Stat4, and the IgE production by PBMCs was not
suppressed by IL-12 whereas it was suppressed by IFN-y.

Conclusions The RNA editing of IL-12R P2, 2451 C-to-U (Ala 604 Val) conversion causes
impairment of the IL-12 signal cascade and the subsequent reduction in IFN-y production, resulting
in the impaired down-regulation of IgE production. This is the first report indicating that atopy is
associated with RNA editing.
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both 1 and B2 chains accounts for the responsiveness of
T lymphocytes to IL-12 and mediates Thl lymphocyte

Atopy is characterized by enhanced immunoglobulin E (IgE)
responses to common environmental antigens and leads to
clinical disorders such as asthma, eczema and rhinitis. IL-4
promotes a class switch to IgE in B lymphocytes and Th2
CD4*T lymphocyte differentiation [1]. IgE production by
B lymphocytes is down-regulated by IFN-y that is one of the
Thl cytokines [1]. IL-12 induces IFN-y production by
T lymphocytes and natural killer (NK) cells by binding to
its specific receptor [2-4].

The receptor of IL-12 is composed of two distinct subunits,
Bl and B2, that assemble to form a high-affinity IL-12
receptor (R) complex [5]. While the P2 chain of the IL-12R is
expressed only in Thl lymphocytes, the 81 chain is expressed
in both Thl and Th2 lymphocytes. Thus, the expression of
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differentiation [6]. On binding to its receptor, IL-12 induces
activation of specific members of the Stat family of transcrip-
tion factors, which then translocate to the nucleus and bind to
genomic promoter regions. Stat4 is particularly important in
this respect, since Stat4-deficient mice manifest impaired IFN-
v production [7]. Furthermore, the phenotype of the IL-
12p40-deficient mouse is similar to that of the Stat4-deficient
mouse [8]. We reported that reduced IFN-y production by
peripheral blood mononuclear cells (PBMCs) following
stimulation with IL-12 but not with phytohemagglutinin
(PHA) is associated with the heterozygous IL-12 B2 chain
gene mutations, 1577 A-to-G (Arg 313 Gly), 2496 del 91, and
2799 A-to-G (His 720 Arg), in some atopic subjects [9].
RNA editing is a post-transcriptional modification that
results in the generation of nucleotides within an RNA tran-
script that do not match the bases present within the genome
[10]. Mammalian RNA editing events, often represented
by cytidine-to-uridine (C-to-U) and adenosine-to-inosine
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