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hMHC molecular

presentation by class II molecules, MHC

mimicry in
diabetes

To the editor — The recent News and Views
article by Solimena and De Camilli', and the
associated Letter to the Editor by Jones and
Armstrong’, consider molecular mimicry
(see also Albani et al., p. XXX, this issue) as a
proposed mechanism underlying insulin-
dependent diabetes mellitus (IDDM). In
particular, they focus on the amino-acid se-
quence, PEVKEX, found in both glutamic
acid decarboxylase (GADG6S, a key islet au-
toantigen in IDDM’) and in the Coxsackie B
virus (an environmental agent putatively
involved in the pathogenesis of [DDM).

We would like to draw attention to a
similarity between a different peptide of
the Coxsackie B virus and another islet
autoantigen, carboxypeptidase H, auto-
antibodies to which have also been
claimed to be characteristic of IDDM®.
However, we wish to point out this simi-
larity not so much in the context of arbi-
trary pathogen-autoantigen mimicry, but
in relation to two questions not yet ad-
dressed in this discussion.

The first of these is which ‘sequence sim-
ilarity peptides’ (ssp) are relevant to auto-
immune processes? (As pointed out by
Jones and Armstrong®, GAD&5 has many
| regions of sequence similarity to virus pro-
teins, but subjects with IDDM did not ex-
hibit significant T-cell responses to most of
the corresponding viruses.) The second,
! and probably related, question is why
| many autoimmune diseases, including
IDDM, are testricted to subjects with par-
ticular HLA haplotypes? We have previ-
ously suggested™ that an underlying
mechanism for the initiation of auto-
immune disease may be three-way molecu-
lar mimicry between MHC-derived self-
peptides (of class I or class II origin)
presented by MHC class 1T antigens, and
ssps of infectious agents and/or of charac-
teristic autoantigens. In studies on peptide

peptides of both classes are eluted with
high frequency’. Under this “MHC-
mimicry” hypothesis, one of two scenarios
may initiate an autcimmune response.
T cells stimulated by foreign peptides may
recognize sequence similarities in MHC-
derived self-peptides presented on target
tissues by “inappropriately” expressed class

11 antigens (for example, following a mild

viral infection}. Alternatively, T cells with
moderate affinity for self-MHC peptides
are selected when these are presented dur-
ing thymic development, and allowed into
the periphery. These cells become primed
for an autoimmune response when auto-
antigenic and/or foreign peptides with se-
quence similarities are presented with ap-
propriate co-signals. In this hypothesis,
MHC linkage with disease resides in both
the primary structure of class I and class 11
alleles that give rise to the ssps, and in any
class II restriction on their presentation,

In the case of IDDM, we have already
pointed out’ that there is a remarkable simi-
larity between a peptide of the unique class
II molecule (I-A¥) of the NOD mouse, and
the peptide commencing at amino acid 509
of GAD6S, already referred to by Jones and
Armstrong as the dominant T-cell epitope
for IDDM in this animal model. (It is highly
pertinent that 100% diabetes incidence
only occurs in NOD colonies reared under
specific pathogen-free conditions, which
suggests that diabetes development is an
entirely endogenous process). Modelling
studies, based on I-A¥ binding motifs, have
indicated that these I-A” and GAD6S ssps
would bind tightly to this class II molecule.
Moreover, preliminary experiments that we
have performed have indicated that the
onset of diabetes in female NOD mice may
be delayed or prevented by immunization
at 3 weeks of age with the I-A¥ ssp®. Further
preliminary experiments indicate that in
four out of eight of the long-term surviving
mice, protection from diabetes was over-
come within days by administration of
1,000 units of recombinant interleukin-2, a
manoeuvre known to break immunological
tolerance (Gearon, Peakman, Davies, Ver-
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within the boxed region.
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gani & Baum, unpublished observations).

With that background, it seems very sig-
nificant that the ssps of Coxsackie B virus
and carboxypeptidase H also strongly re-
semble a sequence in the f—chain of HLA-
DQ 3.2 in the figure. That allele is known to
confer susceptibility to IDDM’. While the
sequence is not unique to that particular
DQ antigen it is of interest that this particu-
lar peptide, derived from HLA-DQ 3.2, was
the only class I peptide reported in a partic-
ular study as being eluted from HLA-DR4,
another susceptibility allele for IDDM’,

We do not wish to imply that the set of
mimicries illustrated in the figure is unique
in relation to the possible pathogenesis of
IDDM. (For example, a peptide of the nu-
cleoprotein of influenza A virus has the
ssp: 452-SPEDVSFQG.) What we do wish to
stress in the consideration of the role of
autoantigens, HLA molecules and putative
infective agents in the aetiology of autoim-
mune diseases, is the possibility of the re-
stricted presentation by MHC class II anti-
gens of cross-reacting ssps of susceptibility
alleles.
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