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I n t r o d u c t i o n

Although elevated levels of specific immunoglobulin E (IgE) are conimon in all

individuals affected by atopic disease, the genetic basis of atopy remains ill-defined.

This is attributable, in part, to an incomplete understanding of the mechanisms

regulating IgE production [1] and the apparent poly genie nature of inherited

susceptibility to allergies [2]. Nevertheless, the major histocompalibility gene

complex (MHC) clearly influences susceptibility in certain allergic diseases.

Population genetics and the molecular analysis of specific responsiveness to defined

protein pollen allergens have provided much of the information establishing

linkage between the HLA class II molecules and allergic disease [3-6]. However,

where population analysis has failed to establish HLA associations, the isolation of

allergen-reactive T cell clones have allowed the contribution of individual MHC class

II molecules to be explored at the molecular level [7]. Having identified dominant use

of particular MHC class II gene products in the response to specific allergens it is

possible to develop experimental models for investigating novel strategies of

immunotherapy. One approach is to exploit the ability of different peptides to

compete with each other for occupancy of the antigen combining site of MHC class II

molecules [8]. This theoretically provides an opportunity to regulate allergic

responses by disrupting the formation of molecular interactions between peptides

and MHC molecules.

Results and Discussion

Analysis of MHC class II restriction specificity at the clonal level, using both

allogeneic presenting cell panels [9] and murine fibroblasts transfected with the

appropriate HLA-D regions genes [10], has indicated that the HLA-DRAB3 gene

products (DRw52) may be the major restriction elements in T cell recognition of

Dermatophagoides spp. In this report we describe the results of in vitro experiments
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investigating the ability of non-allergen derived peptide analogues from the

carboxyl tenninal region of the HA-1 molecule of influenza haemagglutinin (HA;

residues 307-319) to regulate DRAB3 and DRAB 1-restricted T cell recognition of house

dust mite. '

In preliminary studies non-allergen derived peptides were screened for their

ability to modulate the response of polyclonal T cells, from atopic individuals,

activated with house dust mite under optimal conditions. The addition of an analogue

of HA 307, monosubstituted with serine for tyrosine at position 309 (S-309). inhibited

the proliferative response in a dose dependent manner, whereas as a control keratin

peplide of similar molecular weight had no inhibitory effects [11]. In order to

examine the antigen specificity of peptide-mediated inhibition the HA S-309

analogue was added to polyclonal T cells stimulated with M. tuberculosis. Modulation

of the response to the recall antigen was minimal, suggesting that only a minor

component of the T cell repertoires reactive with mycobacteriai and house dust mite

have overlapping restriction specificities. Alternatively, if the same MHC class II

molecules are restricting T cell recognition of these antigens, the HA S-309 peptide

may bind with lower affinity than the majority of mycobacteriai peptides, and thus

fail to inhibit proliferation. j

Examining down-regulation of the response of heterogenous T cell populations

to intact house dust mite is valuable in determining the effectiveness of peptide

competition on the overall response. Nevertheless, it provides no information on the

MHC class II molecules involved or the specificity of their interaction with peptides.

However, a major requirement of peplide competition in the regulation of allergic

immune responses is that the blocking peptide has specificity for the disease

associated MHC class II molecules. To address this question the S-309, HA analogue

was assayed for its ability both to bind to different MHC class II molecules and, to

inhibit the proliferative response of house dust mite specific T cell clones of

different restriction specificities. The S-309 peptide blocked the antigen dependent

response of cloned T cells reactive with the group I (Der p I and Der f I) allergens,

and restricted by DRwl2BI, DR2Dw2B5 and DR2Dw21Bl class II molecules [9,10].

However, the response of DRwll restricted ragweed reactive T cell clones was

unaffected. The activation of T cell clones restricted by the DRAB3 gene products, a

dominant restriction element in the recognition of house dust mite antigens, was

blocked by HA S-309, as illustrated for the T cell clone DE47 (Fig. lA).

Although able to inhibit recognition of house dust mite allergens by T cell

clones, the native HA sequence, unlike the S-309 analogue, induced proliferation at
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the polyclonal level in some individuals. Clearly a non-stimulatory peptide is

preferable as a competitive inhibitor. Furthermore, the binding of the native HA

peptide to HLA-D region molecules expressed on the membrane of EBV transformed B

cells was reported to be extremely permissive [12]. In contrast, the HA S-309 analogue

bound to only selected B cell lines, the majority of which expressed both DRBl and

DRB3 gene products. Additional studies using murine fibroblasts expressing the

appropriate HLA-D region genes demonstrated that HA S-309 was able to bind to

DR2Dw2B5 and DRw52b molecules, consistent with the ability of this peptide to inhibit

the proliferative response of the cloned T cells.
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Fig. 1 Cloned T cells (DE47) were stimulated with D. farinae at different

concentrations (-•-) in the presence of (B) DR3, DRw52a or (A) DR5, DRw52b

expressing EBV transformed B cells. Peptides (HA Y-309, -0- or HA S-309, -Q-,

100p.g/ml) were added at the initiation of the cultures and proliferation as correlated

with thymidine incorporation was determined after 60 hours. Background responses

of the T cells in the absence of D. farinae or to the competing peptides was <I000 cpm.
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The presentation of allergen by DR5, DRw52b and DR3, DRw52a expressing

EBV-B cells (Fig. lA and B), together with the hybridisation patterns of

oligonucleotide probes specific for the DRw52a, b and c alleles in allogeneic

presenting cell panel studies, indicated that recognition of D. farinae by clone DE47

was degenerate on DRw52a and b. Interestingly, while the native HA peptide blocked

allergen recognition restricted by both DRAB3 gene products, the S-309 analogue

only inhibited house dust mite presented in the context of DRw52b (Fig. 2B). Binding

studies using transfectants expressing the allelic forms of DRw52 confirmed that the

HA S-309 analogue failed to bind to DRw52a. i

There is precedent for this approach in the regulation of immune

responsiveness [13,14]. It has been demonstrated that competitive inhibition with

non "disease-related" peptides may prevent the development of experimental allergic

encephalitis [15]. The ability to downregulate allergen specific immune responses in

atopic individuals with non-stimulatory, non-allergen derived peptides offers a

novel approach to immunotherapy. ;
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