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test than for the crude extract.

Characterization and purification of allergens in ex-
tracts obtained from allergenic pollens are an essen-
tial prerequisite for understanding the basis for al-
lergic sensitization and an important step towards
successful hyposensitization therapy (11).

Rye pollen is an allergen source causing Type I
hypersensitivity reactions, and the characterization
and purification of these allergens have been studied
(1-10, 12, 13).

In a previous paper, we reported that the maxi-
mum allergen proportion for rye pollen was collected
between 30 min and 19 h of pollen incubation (10).
In this paper we have utilized this knowledge to
produce two extracts of rye pollen which were used
to study biochemical features of its principal aller-
gens and to partially isolate one of them by a
simple procedure.

Material and methods

Extract preparation

Three grams of rye pollen were resuspended in 60 ml
of 0.01 M Na,HPO,-KH,PO, pH 7.4, 0.15 NaCl
(PBS) and gently incubated for 30 min at 4-8°C.
The suspension was centrifuged (8700 x g) for 10 min
in a SS 34 Sorvall rotor. The supernatant was fil-
tered successively through 0.45 pm and 0.22 pm Mil-
lipore filters and finally frozen at — 70°C. This ex-
tract was designated extract A (EA). The pellet was
resuspended in 60 ml of PBS and the incubation was
continued a further 18.5 h with centrifugation and
supernatant filtering as described above at the end
of the process. This extract was designated extract
B (EB).
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Rye pollen was incubated for 30 min and proteins extracted at this time
were collected as extract A (EA). The same pollen grains were resuspended
in buffer and incubated for 18.5 h. Proteins extracted in this period were
designated extract B (EB). Both extracts were subfractionated by DEAE
ion-exchange chromatography and allergen presence in peaks detected by the
dot-immunobinding technique. The results reveal that unrctained proteins
(peaks 1 and 2) and proteins eluted at 0.2 M NaCl from extract B contain the
highest proportion of allergens. SDS-PAGE of chromatographic peaks
showed that peak 2 from extract B contains a highly purified 28 kDa band.
On the skin of allergic patients this band gave a stronger positive prick
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lon-exchange chromatography on DEAE-32 cellulose

A and B extracts were equilibrated against 150 mM
Tris HCI pH 8. 60 mg EA and 100 mg EB were
subfractionated under the same conditions in a
Whatman DEAE-32 cellulose column of 1.8 x 19 cm
equilibrated with the same Tris buffer. Protein elu-
tion was performed in stepwise ionic strength gra-
dient produced by sequential increase of NaCl mo-
larity in the elution buffer (10 mM, 50 mM, 100 mM,
200 mM, and 500 mM, successively).

Protein evaluation, SDS-PAGE and dot-
immunobinding assay were performed as described
in previous paper (10).

Skin test

Peak 2B was dialysed against PBS. A drop from
whole extract and from peak 2B (with the same pro-
tein concentration in both, 0.1 mg/ml) were used in
the skin prick test on 15 patients sensitized to rye
pollen proteins. After 15 min wheal diameters were
measured and compared.

Results and discussion

Extracts A and B were subfractionated under the
same lon-exchange chromatography conditions and
the eluted peaks compared. Fig. 1 shows the respec-
tive elution profiles. Both processes produced the
same number of peaks, but the proportions of peaks
1, 2, 7 and 8 were significantly higher in EB.
Results from dot-immunobinding (Fig. 2) indicate
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Fig. 1. Jon-exchange chromatography of extracts A and B on a DEALE-32 column eluted with a step-wise ionic strength gradient.
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Numbers identify the peaks posteriorly studied.

that most of the sera from allergic patients bound
IgE in a high proportion to basic proteins (peaks 1
and 2) and particularly in that from EB. These re-
Sults concur with those observed by Lewenstein et al.
(8) and Renck et al. (12), using CRIE techniques.
Westphal et al. (13), describe some acidic proteins
4s major allergens by immunoreaction of allergic
Serum with Secale cereale proteins previously sepa-
Fated by isoelectrofocusing technique and transferred

to nitrocellulose paper. Nearly all the proteins in
their study are focused in the acidic range and no
basic ones were seen, even though some of their
patients showed some reactivity to them. Qur own
experience shows that basic proteins are barely fo-
cused. This could explain the discrepancy in the
results.

Peak 7 was highly reactive in EB while in FA it
showed almost no reactivity. One patient (No. 11),
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Fig. 2. Graphic bar representation of values obtained in the dot-
immunobinding techniques for dctecting pecaks from DEAE-
chromatographies having a major proportion of allergens.

showed proportionally less allergens among the basic
proteins, and increasing allergenicity with the acid-
ity of the studied fraction, reaching a maximum value
in EB peak 7. A similar result is described by Renck
et al. (12).

All the other studied peaks bound IgE with values
which were always at least two or three times below
those for EB peaks 1 and 2. Peak 8 was practically
non-reactive in both extracts. Peak 6 from extract B
was not considered as an independent peak in this
study.

In a previous paper (10) we reported that major
allergens from rye pollen had molecular weights of
28 kDa, 33 kDa, 48 kDa and 67 kDa. In this work
we looked for them between the chromatographic
peaks by SDS-PAGE analysis of rye pollen pro-
teins (Fig. 3). We found that the band of 67 kDa was
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Fig. 3. Protein-stained profiles of peaks from EA and EB chro-
matographics after SDS—-PAGE. Numbers identify the studied
peak.

collected only in the first peak from both extracts
(basic proteins). The band of 48 kDa was not clearly
detected between peaks. Bands of 28 kDa and
33 kDa were present in all the collected peaks, show-
ing differences in proportion and mobility which jus-
tify their differences in reactivity. A highly purified
band was seen in peak 2 from extract B, and ac-
cording to the outlined dot-immunobinding results,
peak 2 from extract B could contain a highly puri-
fied allergen.

To verify this a prick test was carried out in 15
allergic patients. All patients had a positive skin test
with a similar or superior intensity than the total
extract (Fig. 4). Results of this work reflect that after
30 min an important fraction of released protein
comprises allergens which are principally eluted in
peaks 1, 2 and 7.
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