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4 Discussion

Serological reactivity of 1gE antibodies to allergens from
nonrelated sources would, in most instances, be
expected to be due to different antibody populations
arising as a result of separate sensitizations. However,
where a consistent pattern of allergen recognition is ob-
served between allergens from different sources, either
as a result of skin-prick testing, or as a result of serolog-
ical reactivity, IgE antibody cross-reaction must be con-
sidered as a possible rcason for this relationship. There
are, for example, non-proteinaceous small molecules
such as anaesthetic drugs and muscle relaxants to which
subjects have had powerful IgE-meditated allergic reac-
tions although these agents had never before been admi-
nistered [19]. Such adverse reactions can only be
explained by IgE antibody cross-reactivity arising as a
result of sensitization to other substances, presumably
sharing structurally related allergenic determinants.
Where protein allergens might be expected to be closely
structurally related because of taxonomic considerations
(i.e. the grass pollens), cross-reactivity might be expected
to be the probable cause of serological IgE reactivity to
these different allergens. However, in the absence of
experimental methods to test the hypothesis, it cannot
be unequivocally established that the multiple reactivity
is duc o cross-reaction.

Immunoadsorption and elution of antibodies provides a
simple and reasonable method of establishing it serolo-
gical activity to a wide range of allergens is due to anti-
body cross-reaction. The technique also demoustrated
the ability of IgE antibodies adsorbed by nondenatured
native allergens on solid phase to react with allergens
denatured by SDS, heat, and reduction and subse-
quently separated by SDS-PAGE and electroblotted
onto nitrocellulose membrane. This strongly suggests
that the allergenic determinants recognised in the unde-
natured allergen were also recognised in the denatured
allergens and were thus more likely to be sequential
rather than the nonsequential, conformational type.
There is, however, the possibility that some renaturation
of proteins occurs during the transfer process such that
the recognition might involve native conformational
determinants, but there is insufficient evidence for these
possible renaturations or how they might be quantified.

Pollen-allergic subjects often recognise several allergenic
components in blotted allergen extracts and many sub-
jects often share a common multiple band recognition
profile [20-22]. The extent to which these multiple
bands share common allergenic determinants, however,
is not known. Methodology employing immunoadsorp-
tion and elution of antibodies could also be suitably
applied with polypeptides desorbed from SDS-PAGE gel
nitrocellulose blots with aqueous acctonitrile solutions
[23]. These polypeptides could be used to coat solid sup-
ports using the same protocols as described for whole
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allergen extracts to determine the extent of immunolog-
ical cross-reactivity between individual IgE-binding poly-
peptides from the same allergen source.

Recombinant proteins have the advantage of repre-
senting a single allergenic polypeptide and, although
possibly not in conformations identical to those of the
native allergens, they are, however, certainly capable of
recognising sequential determinants which might form
component structures of conformational determinants.
In the experiment described in this manuscript it was
possible, using a recombinant allergen, to deduce that
two major allergen bands recognised by sera from
allergic subjects in fact shared common IgE-binding
determinants.
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by selective elution of mite components and
IgE antibodies

A complex and varied antibody response to allergens, in particular Dermato-
phagoides pteronyssinus, is observed in the serum of allergic paticnts. To
examine the role of cross-reacting antigenic determinants in allergy, a strategy
has been devised for isolating antibody populations that bind to individual
polypeptides of an allergen source separated by sodium dodecyl sulfate-poly-
acrylamide electrophoresis and electroblotted to nitrocellulose. Polypeptides
are identificd on the blots, desorbed and coupled to CNBr-activated paper
discs. The coupled discs are then used as immunoadsorbent surfaces for the
binding of antibodies from allergic scra. Antibodies eluted from the polypep-
tide immunoadsorbents are then used o reprobe protein blots of the allergen.
Results are presented which demonstrate strong cross-reaction between two
major mite allergens, NDer p 1 and Der p 111 and some weaker intra-species

cross-reactivities.

The separation of individual components of an allergen
source by sodium dodecyl sulfate-polyacrylamide gel
clectrophoresis (SDS-PAGE), protein blntting and subse-
guent probing with allergic patients™ sera has become
commonly used technigue for locating allergens in a
variely of bivlogical extracts [1]. Comparison of dilferent
patients” antibody binding patterns often reveals & com-
plex and varied response to the same allergen source. It
is frequently unclear whether individual proteins from
an allergen source elicit a unigue antibody response or
whether allergenic cross-reaction occurs between pro-
teins from the same source. Inter-species allergenic
cross-reaction is well known to exist for grass pollens [2,
3}, insects [4]), fungi {S] and a number of other allergen
sources, but intra-species cross-reactivity of allergens is a
neglected area of study.

Scparation of the individual proteins of an allergen
source by SDS-PAGL, selective probing with sera from
allergic patients together with blotting studies using gk
antibodies eluted from individual protein bands offers a
means of identifving and studying allergenic cross-reacti-
vities within a single source. Previous studies [6] have
described a method for preparing antibodics directed
against individual polypeptides. However, the authors of
this paper have found it is often not possible to prepare
sufficient antibody using this method, possibly due to
low antibody affinities for different polypeptides or low
titres of particular antibody populations dirccted against
different polypeptides. A strategy for the concentration
of individual polypeptides separated by SDS-PAGE was
therefore devised. Experiments with the house dust mite
(Dermatophagoides preronvssinus) are described in which
selected polypeptides are concentrated, covalently bound
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Abbreviations: BSA. bovine serum albumin: PBS. phosphate-bulfered
saline: SDS-PAGE, sodium dodecy! sullate-polyuacrylamide gel elec-
trophoresis
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to a paper disc and used as immunoadsorbents. The
results clearly demonstrate binding of several different
mite proteins to the same population of IgE antibodies.
The strategy outlined offers a gencral approach for stud-
ying intra-species cross-reactions in a variety of other
allergen sources.

Halt a gram ol D. preronyssinus bodies, from Common-
wealth Serum  Laboratorics (CSL; Parkville, Victorta,
Australia) were extracted as previously described [7}.
Extracts were concentrated using a 2000 Da cut-off filter
in an Amicon ultrafiltration unit. Mite proteins were sep-
arated on gradient (9-27%) SDS-polyacrylamide gels
and electroblotted to nitrocellulose membranes (0.1
pore size) as previously described [7]. Protein molecular
weight markers (Pharmacia LKB Biotechnology, Uppsala,
Sweden) were run in wells on either side of the prepara-
tive well. The molecular weight markers were excised
from the blot and stained with Amido Black. Strips were
excised trom cither side and the centre of the blot and
probed with mite allergic serum. diluted 1710 in phos-
phate-buffered saline (PBS), 0.05% Tween 20, 0.5%
bovine serum albumin (BSA) and 0.1 % NaN,, followed
by Wi-labelled anti-human anti-Igk (Bioclone, Australia)
and prepared for autoradiography as previously de-
scribed [7]. These strips together with the molecular
weight markers were used to determine the position of
the major IgE-binding bands on the remaining unstained
portion of the blot (Fig. 1). Transverse sections of the
unstained blots corresponding to the identified IgE-
binding bands were excised. A control region at the
bottom of each blot was excised and subsequently
treated in the same manner as the strips with the pro-
teins being studied. The proteins bound to the nitrocellu-
lose sections were desorbed by incubation with 20% ace-
tonitrile in 0.1 M ammonium acetate, pH 8.9, as de-
scribed by Montelaro [8] (Fig. 1) and lyophilized.

CNBr activation of 50-mm-diameter Whatman 54 paper
discs was carried out as previously described [9] and pro-
tein coupling was carried out with the following modifi-
cations: desorbed, lyophilised proteins prepared as de-
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scribed above were resuspended in 0.1 M NaHCO, to a
final protein concentration of 40 pg/mL, as determined
using the Pierce BCA protein determination kit (Pierce,
Rockford, 11., USA), enhanced protocol. Fifty mm CNBr
activated paper discs were cut in half and 1.0 mL of the
protein solution was added to one half of a CNBr-acti-
vated paper disc and then incubated on a platform
rocker at room temperature overnight. After incubation
with the protein solution, discs were washed three times
with 0.1 M NaHCO, and unreacted groups were then
blocked by incubation for 5 h with 0.1 M ethanolamine,
pH 9.0. Discs were then washed three times with 0.018 M
sodium acetate buffer, pH 4.0 followed by a further three
washes with PBS containing 0.05% Tween 20. Polypep-
tide coupled paper discs were incubated overnight with
sera from allergic patients, diluted 1 in 10 in PBS, 0.05%

-

37°C for 3 hrs.
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Tween 20, 0.5% BSA and 0.1% NaN,. Discs were then
washed three times for 15 min each wash with PBS,
0.05% Tween 20 and then washed for 10 min with 1.0
mL of elution buffer (0.1 M glycine-HCI, 1.0% BSA, pH
2.5). The eluted antibodies were neutralized with 3M
Tris, pH 8.8, made to 0.1% NaN, and stored at 4°C. The
eluted antibodies were incubated with strips of a mite
Western blot. Bound IgE antibodies were detected using
"I-labelled anti-human anti-IgE (Bioclone, Australia) as
described above. Strips were exposed to X-ray film and
autoradiographed. The sections on a mite protein blot
corresponding to (i) 30—32 kDa polypeptides (ii) 25 kDa
polypeptide and (iii) a control strip from the bottom of
the blot, were excised. Regions (i) and (ii) were chosen
as they corresponded to Der p I11 {10} and Der p 1 [11],
two mite allergens frequently recognised by mite-allergic

1. Probe side and centre strips trom Western blot
with sera to identify the protem band to be excised.

2. Excise identified region from blot.

3. In small incubation tray or capped tube, desorb
proteins from nitrocellulose using 20% acetonitrile at

4. Aspirate liquid and freeze-dry in microtubes

‘ 5. Resuspend freeze-dried pellet in 0.1 M NaHCO5 and

incubate with 50 mm CNBr-activated paper disc. Block
remaining sites on disc with 0.1 M ethanolamine in

0.1 M NaliCO3, pH 9.

6. Incubate disc with reactive sera.

7. Elute antibodies with 0.1 M glycine HCI, pH 2.5
and neutralise with 3M 'I'ris, pH 8.8. Use to probe

l Western blot of mite proteins.

8. Detect bound IgE antibodies with

(I S

125 | anti-human Igk.

Figure 1. Schematic disgram of the stra-
tegy employed in the isolation of antibo-
dies reactive (o particular polypeptides.
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sera. Polypeptides were desorbed and coupled to CNBr
discs as outlined above.

Two strongly reactive mite allergic sera (serum A and
serum B) were used to probe the polypeptide-coupled
paper discs. After incubation with the diluted sera the
discs were washed and antibodies eluted with elution
buffer. The eluted antibodies were used to probe strips
of mite Western blots (Fig. 2). Serum A and serum B
antibodies eluted from the 30—32 kDa polypeptide disc
bound to both the 30—32 kDa polypeptides and the 25
kDa polypeptide on the blot. Serum A and serum B anti-
bodies eluted from the 25 kDa polypeptide disc bound
to both the 25 kDa polypeptide and the 30—32 kDa poly-
peptides on the blot (Fig. 2). In addition, serum A anti-
bodies eluted from the 25 kDa disc bound to a protein
of 24 kDa and serum B antibodies eluted from the
30-32 kDa disc bound to a 15 kDa protein. Antibodies
eluted from the control disc in both cases displayed no
binding to the blots.

In each case the antibodies rebound to the corre-
sponding region of the blot from which they had been

cluted and. additionally, they bound to other proteins on
the blot. This suggested that there were cross-reacting
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Figure 2. Strips of mitc Western blol probed with (a) mite-allergic
serum diluted 1/10 in PBS with 0.1% Tween 20 and 0.1% NaN,,
(b) serum antibodies eluted from the 30—32 kDa region coupled to a
CNBr aclivated paper disc. (¢) serum antibodies cluted from the
25 kDa region coupled to a CNBr activated paper disc, and (d) serum
antibodies eluted from a control region coupled to a CNBr disc. The
two sera used in the experiments were serum A and serum B. Arrows
indicate positions of bands displaying weak binding
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determinants present on the different allergens recog-
nised by the antibodies. There appears to be a strong
cross-reaction occurring between the 30—32 kDa and the
25 kDa polypeptides of the mite and a weak cross-reac-
tion occurring between the 25 kDa and the 24 kDa poly-
peptide of the mite as well as the 30—32 kDa and 15 kDa
polypeptides. A previous study [6] also noted that IgE
antibodies eluted from the 30-32 kDa component
bound to the 30-32 kDa component and to a lesser
extent to the 25 kDa component.

The observation of apparently cross-reacting IgE anti-
body determinants is not unexpected in light of the well-
known heterogeneity of the antibody response [12]. Each
polypeptide has a number of different antigenic determi-
nants, some of which may be cross-reacting and others
unique. Populations of antibodies are produced in
response to both cross-reacting "and unique determi-
nants, hence some antibodies will bind to a number of
different polypeptides while others will bind to only a
single polypeptide. This paper gives examples of serum
antibodies binding to cross-reacting determinants; how-
ever, antibodies from other sera (results not shown) only
bound to the polypeptides from which they had been
efuted.

The technique of desorbing polypeptides separated by
SDS-PAGE and coupling the desorbed polypeptides to
paper discs to be subsequently used as immunoadsor-
bents provides a uscful method for studying cross-reac-
tion between polypeptides from the one allergen source.
The strategy provides a means for desorbing a particular
polypeptide from several protein blots and concentrating
the desorbed polypeptides by coupling them to a single
CNBr-activated disc. The strategy may also be used to
study cross-reaction between individual polypeptides of
inter-species cross-reacting allergen extracts.
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