Antigens and allergens from the common
house dust mite Dermatophagoides
pteronyssinus
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Crossed immunoelectrophoresis demonstrated 51 antigens in a water-soluble extract of the house
dust mite Dermatophagoides pteronyssinus. Autoradiography demonstrated that 11 of the
antigens bound IgE antibodies in the sera of house dust mite—allergic patients. IgE antibodies in
23 different sera reacted with from one to eight antigens. On the basis of Lowenstein’s (1978)
definition of a ‘‘major allergen,”” two of the antigens, numbers one and 36 would be described
as “‘major allergens.”’ Apart from antigen number 36 that has already been demonstrated to be
an important allergen in patients allergic to D. pteronyssinus. the clinical importance of the
other 10 IgE-binding antigens has yet to be assessed. Reasons against use of the term ‘‘major
allergen’’ and its replacement with the title ‘‘clinically important allergen’’ are advanced. (J

ALLERGY CLIN IMMUNOL 74:142-6, 1984.)

Despite the prime importance of the house dust
mites D. pteronyssinus and Dermatophagoides fari-
nae as widespread sources of potent inhalant allergens
in both temperate and tropical localities'™ and the
claim for the isolation of the major allergen from
D. pteronyssinus,® no comprehensive and systematic
study has been carried out to investigate the number
and clinical importance of Dermatophagoides al-
lergens.

After our isolation of an important allergen’ and
demonstration of the existence of a number of anti-
genically distinct allergens in water-soluble extracts
of D. pteronyssinus,® we undertook a study to identify
the D. pteronyssinus antigens most frequently bound
by IgE antibodies in the sera of house dust—mite aller-
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Abbreviation used
CRIE: Crossed radioimmunoelectrophoresis

gic patients. This study, with the use of the technique
of CRIE,? identified 11 IgE-binding mite antigens. The
advantages and disadvantages of the technique and its
value and relevance for identifying allergens is criti-
cally reviewed.

MATERIAL AND METHODS

House dust—mite extracts, human sera, rabbit antisera,
and RAST were described in the previous paper.®

Crossed immunoelectrophoresis and CRIE

These were carried out according to the methods of
Weeke!® and Weeke and Lowenstein® and described in de-
tail elsewhere.”

RESULTS
Crossed immunoelectrophoresis of
D. pteronyssinus extract

Examination of water-soluble extracts of three dif-
ferent batches of ‘‘media-free’’ mites (Common-
wealth Serum Laboratories, Parkville, Australia)
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FIG. 1. Drawing of individual precipitin lines
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obtained after crossed immunoelectrophoretic

analysis of a water-soluble extract of D. pteronyssinus with a hyperimmune rabbit antiserum (see Baldo

et al’).

revealed 48 different anode-migrating and three
cathode-migrating arcs. The reference pattern of 51
arcs detected is illustrated in Fig. 1, a diagrammatic
representation of previously published gels and our
more recent findings with antigens that move to the
cathode’ (Krilis et al.®). Little qualitative difference
was observed between the different batches of mite
extract, but quantitative differences between some
arcs, for example numbers 1, 22, 36, 46, and 48 were
apparent.

ldentification of IgE-binding antigens

Sera from different house dust—mite allergic pa-
tients were used in CRIE experiments in an attempt to
identify the different mite antigens that bind human
IgE and to establish the frequency of binding of the
antigens. No positive reactions could be detected with
many of the sera even though they had been obtained
from patients clearly diagnosed as clinically allergic
to D. pteronyssinus. In general, only those sera dem-
onstrating at least a 3+ RAST reaction (Pharmacia
Phadebas RAST Radioimmunoassay Directions for

Use pamphlet) produced positive autoradiographs
with '®]-labeled anti-human IgE. Twenty three sera,
however, reacted with from one to eight arcs. The
patterns of antigens detected with some of the sera are
demonstrated in Fig. 2.

Nonspecific adsorption of IgE antibodies or '#I-
labeled anti-IgE was not observed. Sera from patients
who were not allergic to mites but who nevertheless
had high levels of IgE (e.g., to pollens), did not react
with any of the precipitin arcs.

Frequency of reactivity of antigens with
serum-IgE antibodies

Eleven of the 51 arcs were detected by autoradiog-
raphy after reaction with patient’s sera and '2°I-
labeled anti-human IgE. The frequency of binding of
different antigens is demonstrated in Fig. 3. Two
antigens, numbers 1 and 36, reacted with more than
80% of the 23 sera, whereas antigens 22 and 48
reacted with more than 50% and 40% of the sera,
respectively. Antigens 21, 23, and 25 bound IgE from
22% to 26% of the allergic sera. The remaining four
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FIG. 2. Autoradiographs obtained with sera from different house dust—mite (D. pteronyssinus}
allergic subjects (A through F) after crossed immunoelectrophoresis of a water-soluble extract of
D. pteronyssinus. The numbered precipitin lines demonstrated in A correspond to the antigen

numbers demonstrated in Fig. 1.

antigens detected on the autoradiographs, numbers
37, 41, 42, and 50 were positive with only two or
three sera (9% to 13%).

DISCUSSION

CRIE has been used to identify allergens in a vari-
ety of allergen sources including timothy pollen, ani-
mal hair and epithelia, flour, codfish, fungi and house
dust (see Lowenstein!! for review and references). In
some of these studies, significant correlations be-
tween CRIE and RAST were obtained.!?~%

In our crossed immunoelectrophoresis study no
IgE-binding antigens were detected with some of the
sera despite the fact that there was no doubt about the
allergic status of the patients and that serum dilutions
and exposure time for autoradiography were suitable.
In general, only sera that reacted strongly with mite
allergens in the RAST to give at least a 3+ reaction
(classified according to Pharmacia RAST reference
discs) proved positive. Sera that were negative from
patients who were proved to be mite-allergic with
clear case histories implicating house dust mites and
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FIG. 3. Histogram demonstrating the frequency of antigen binding of mite-specific IgE antibodies
in individual sera from a panel of patients allergic to D. pteronyssinus. The antigen numbers
correspond to the numbers assigned to the precipitin lines demonstrated in Fig. 1.

positive skin prick test reactions to D. pteronyssinus
extracts generally had RAST scores of 1+ or 2+. We
have made a similar observation in our studies of
dicot pollen allergy where only strongly reacting
RAST-positive sera have proved positive in crossed
immunoelectrophoresis experiments with plantain pol-
len extract.'® These observations, together with the
difficulties we had in relating CRIE findings to other
methods of allergen detection such as skin prick tests,
RAST, and histamine release® lead us to conclude that
CRIE should not be used alone to identify allergens.
The procedure should be combined with biologic test
methods such as the skin prick test or histamine-
release assay. CRIE and the RAST, unlike the latter
two methods, detect IgE binding and provide no data
on the biologic properties of the antigens. In addition,
the electrophoretic method identifies the major IgE-
binding antigens, but it is the clinical relevance of the
antigens that is important. Hence the term *‘major
allergen’’ defined by Lowenstein'! as ‘‘antigens that
bind IgE from at least 50% of the sera of patients
tested and demonstrate strong binding to at least 50%
of these’’ should, we believe, be abandoned and re-
placed by the designation ‘‘major IgE-binding anti-
gens.’’ When the importance of an antigen has been
unequivocally established by the use of methods that
reveal biologic properties known to be possessed by
allergens, the description ‘‘clinically important al-
lergen’’ would, we suggest, be a more appropriate
description of the antigen than the presently used title
of “‘major allergen.”’

On the basis of Lowenstein’s!' definition of a
“‘major allergen,”” only antigen numbers 1 and 36 in

our study would be designated ‘‘major allergens.’’
However, apart from antigen 36 that has already been
isolated and demonstrated to be clinically important
(Baldo et al.”) we cannot yet say which of the other 10
IgE-binding antigens identified here are clinically im-
portant. Our findings and those of other workers'
with use of CRIE confirm that a number of antigeni-
cally distinct allergens exist.

The technique of CRIE, although successfully
applied to the study of a number of allergen sources,
does have some important disadvantages. These in-
clude the need to produce an antiserum for each al-
lergen source studied, failure to detect allergens that
are not precipitated by the antiserum (because com-
plementary antibodies are not present or because of
the low molecular weight of the allergen), and the
problem of coprecipitation in precipitates situated be-
neath the specific IgE-binding precipitates.'" *® In our
study, control experiments with anti-IgE alone and
sera from patients with high IgE levels but who were
not allergic to house dust mites, clearly demonstrated
that the radiostaining we observed was specific.

A solution to some of the difficulties with CRIE
may be provided by the electrophoretic transfer or
‘“Western blotting’” technique.'® 2* The method may
be applied to allergen identification by transferring
protein zones from a separation gel to a nitrocellulose
membrane and then treating the membrane first with
serum from an allergic patient and then with '*I-
labeled anti-human IgE.%: 2! 22 The transfer method
requires less time than CRIE, it uses smaller quan-
tities of patient’s serum, an antiserum is not required,
and the method provides a simple and efficient means
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for investigating cross-reacting antigens in taxonomi-
cally related species side by side on the same separa-
tion gel.
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