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Identification of Allergens in
Oilseed Rape (Brassica napus) Pollen

Abstract

Background: Pollen from oilseed rape (OSH3rassica napusan increasingly
cultivated oilplant from the Brassicaceae, has been recognized as a potential
cause of allergic sensitization. Allergens have been hardly investiffésh-

ods: We characterized IgE binding proteins in OSR pollen by immunoblot, im-
munoblot inhibition and specific monoclonal antibodies using sera from 89 pa-
tients sensitized to OSResults: Two low-molecular-weight allergens of 6/8

kD and 14 kD as well as a high molecular-weight cluster (27—69 kD) comprising
six cross-reactive peptides could be identified. The three allergens were recog-
nized by 50, 34 and 80% of patients, respectively. Immunoblot IgE binding to
OSR could be totally inhibited by rye pollen and moderately by birch pollen (6/8
and 14 kD) while mugwort had little effect. An anti-profilin-specific monoclon-

al antibody bound specifically to a 14-kD protein in OSR. Binding to the 6/8-kD
rape allergen could be effectively inhibited #frr g 2, a calcium-binding pro-

tein from alder. Periodate treatment led to a significant reduction in IgE binding
to the 27 to 69-kD OSR allergens indicating that carbohydrate determinants are
involved in IgE binding. OSR proteins were capable to quench IgE binding to
timothy grass pollen proteins &f60 kD suggesting that grass pollen group 4 al-
lergens cross-react with the 27 to 69-kD cluster in GG#Aclusions: The data
demonstrate that OSR pollen is allergenic and indicate that the identified aller-
gens represent cross-reacting homologues of well-known pollen allergens, i.e.
calcium-binding proteins, profilins, and high-molecular-weight glycoproteins.
Via cross-reactivity, exposure to OSR pollen may be a prolonging and aggravat-
ing factor in underlying birch and grass pollen allergy.

rape volatiles, such as terpenes, which are produced in high
quantities by the plant for insect attraction or natural

Oilseed rape (rapeseeBrassica napusBrassicaceae; pathogen defense [3, 4], it has been known for nearly 50
OSR) is a partly wind-pollinated oilplant which has been iryears that OSR pollen may sensitize and provoke allergic
creasingly cultivated in Europe and overseas for a decadesymptoms [5]. Recent studies revealed conflicting results

longer. For some time now there is

increasing awarenesgarding the prevalence of OSR allergy but consistently

that the cultivation of this crop may be associated wiffroved the possibility of allergic sensitization to its pollen
health adverse effects although there is still controvergy, 2, 6, 7]. The cultivation of the closely related speBies
concerning the magnitude of this impact and the mechapa (= campestris turnip rape) has been recognized for
nisms involved [1-3]. While complaints attributed to OSRears as a cause of allergic disease in India [8], and sensiti-

cultivation have been considered to

be caused by irritapattion was also described from Japan [9].
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Table 1. Specificity of monoclonal IgG

antibodies against birch pollen, mugwort Antibody Species Allergen Size, kD Reference No.
pollen and celery proteins )
BIP 1 birch Bet v1 17 13
BIP 3 birch 28, 30, 32 13
BIP 4 birch Bet v1 17 14
MUP 6 mugwort 28 unpublished
MUP 9 mugwort 10, 40 unpublished
MUP 12 mugwort 68 unpublished
MUP 15 mugwort 22,32,35 unpublished
Anti-profilin celery profilin 15 15

The allergens in OSR pollen have not yet been propewgrt, and in 5 atopic high IgE responders (total IgE levels000
identified. Some limited data exist 8arapapollen [8] and KU/l Pharmacia PRIST).

IgE binding to one recombinai@rassicaprotein [9]. A SDS.Pol lamide Gel Electrophoresis (SDS-PAGE) and
more precise insight into IgE binding Brassicaceae pollen ProtéinOTﬁggearm' e Gel Electrophoresis (SDS-PAGE) an

proteins using a limited number of sensitized sera was pre-gps.paAGE was carried out under reducing conditions [11] using
sented in our recent paper [7] showing allergens between3x% homogenous gels (1&B.0x 0.1 cm) with 5% stacking gels at
and 69 kD. These preliminary data also suggested poten2faimA and constant voltage with two lanes of standardized molecular-
cross-reactivity with birch pollen, while cross-reactivityveight-marker proteins (Rainbow Marker, Amersham, UK). ig0

. S rotein were loaded onto a single gel representing approximatgly 6
with grass pollens has been indicated by others [10]. Tg'r tein per lane. Transfer to nitrocellulose (Schleicher & Schiill, Das-

aim of the present study was to identify major and minor als| Germany) was performed according to Towbin et al. [12].
lergens in OSR pollen in the sera of 89 rape-sensitive indi-
viduals by immunoblot, and to investigate possible cross- |ge immunoblots
reactivities with other pollens by immunoblot inhibition IgE blotting was done in a buffer system made up from 50 mmol/l
and specific monoclonal antibodies (mAbs). sodium phosphate, 0.5% (v/v) Tween 20, 0.5% (w/v) bovine serum al-
bumin (BSA) and 0.05% (w/v) sodium azide, giving a final pH of 7.5.
After transfer, sheets were cut into strips of 3 mm and blocked with
BSA in buffer for 30 min. Each strip was incubated overnight with 1
Material and Methods ml serum (diluted 1:10 or 1:20) at 4°C under continuous shaking,
washed in buffer for 30 min and incubated overnight \i4tH-la-
Allergen Extracts belled rabbit anti-human IgE (Pharmacia) diluted to achieve 200,000
1 g of B. napuspollen (Kabi-Pharmacia-Allergon, Angelholm, cpm/strip. Strips were washed again, dried at room tempere}ture and
Sweden) was extracted overnight at 4°C in 10 ml phosphate-buffef@0Sed to a high-performance autoradiography film (Hyperfilm MP,
saline (pH 7.4). The supernatant was recovered after centrifugatfofersham, UK) at —70°C fer 3 days.
(12,000 rpm for 30 min at 4°C), dialyzed against distilled water at
4°C for 3 days, filtered through a 0.2% membrane (Millipore In- mAbs and Recombinafin g 2
tertech, Bedford, Mass., USA), lyophilized and stored at —20°C. Al- Seven mouse mAbs created against various birch and mugwort
lergens from other pollens (birch, mugwort, rye, timothy grass) am@llen antigens and a rabbit anti-celery profilin-specific mAb (table 1)
proteins from crushed Brassicaceae seBdsdpus, Sinapis alligel-  were investigated for their reactivity with OSR proteins. Nitrocellu-

low mustard) were prepared according to the same protocol. lose strips were incubated with concentrated hybridoma supernatants
under continuous shaking at 4°C overnight. After a wash with the
Patients above-mentioned buffer, the strips were incubated ##Habelled

A skin prick test extract from OSR pollen (ALK Soluprick, Hars-sheep anti-mouse or donkey anti-rabbit IgG (Amersham), respective-
holm, Denmark) was routinely included into a screening series fot for 1 h.Aln g2 has been identified as a two EF-hand calcium-bind-
inhalant allergies. 89 patients with a positive skin prick test (whei@ig protein in mature aldé¢Alnus glutinosapollen running at 7.5 kD
diameter>3 mm) and specific IgE to OSR (Pharmacia, positive cuth SDS-PAGE. An alder pollen cDNA library was established and
off =class 2) were selected for further investigation. Nearly all ¢\ln g2 expressed as a non-fusion proteirfEgtherichia colBL21
these patients were also sensitized to another inhalant allergen (pgedescribed by Hayek et al. [16]. A rabbit was immunized with r
dominantly grass pollen) and about 75% were atopic with sensitiza2 and the pre-immune and immune serum used to identify cross-re-
tion to a broad range of seasonal and perennial allergens [7]. Rhirfg$ing proteins in OSR pollen.
and rhinoconjuctivitis were the predominant symptoms in 67 patients,

11 patients suffered from bronchial asthma and 11 patients sufferedimmunoblot Inhibition
from recurrent bronchitis or recurrent cough. Immunoblot inhibition experiments were carried out either using

IgE binding of OSR proteins was also studied in 17 patienf®oled or individual sera. Sera were diluted 1:10 or 1:20 and preincu-

monosensitive to grass pollen, in 5 patients monosensitive to migited overnight witke: 25 ug/ml protein when using whole pollen ex-

106 Int Arch Allergy Immunol 1998;117:105-112 Focke/Hemmer/Hayek/Gotz/Jarisch



tracts, and Lig/ml of rAln g2, respectively. 2fg BSA/ml serum and
buffer alone were used as controls. Subsequent stepswerethesame k¥ + 2 2 s 5 & 7 6 4 10 11 12 13 13 15 18 17 12

described above. S8 - =

Identification of Glycoproteins by Protein Periodate Treatment | 480

PAS Stainingldentification of glycoproteins in electrophoretical-
ly separated OSR pollen extracts on SDS-PAGE was performed| by 220 -
PAS staining. Gels were fixed in 5% trichloroacetic acid (6 h),
washed twice in a mixture of isopropanol:acetic acid:water (1st wash zq.5 -
25:10:65, 2nd wash 10:10:80) and finally in 10% acetic acid. Sugar
residues were oxidized with 1% periodic acid in 5% acetic acid (1|h,
20°C). The gel was washed twice for 10 min with 0.2% sodium-meta- . .
bisulfite in 5% acetic acid and incubated overnight with Schiff’s -
reagent at 4°C. The gel was finally washed with 0.1% sodium-meta-
bisulfite/0.01IN HCI until bands became visible. KD 0 90 2 5 93 B4 93 95 O 38 30 A N OF a9

The effect of periodate treatment on the IgE binding capacity |of

OSR pollen allergens was studied in 5 individual patients. Single hi- 52 * ' 8 ' § &
trocellulose strips with electroblotted OSR proteins were oxidized agq - !
-

140 - - - .

with periodate (10 M periodic acid in 0.M sodium acetate buffer,
pH 5.5, 1 h, 20°C) and subsequently the IgE binding patterns cdm- sa.a
pared with those from untreated strips.

L]
]

EA R

140 - i . .

Results - ™ - &

IgE Binding Proteins in OSR Pollen

SIXty_tWO.Of the 8.9 p_aﬂents Were _pOSItlve in the im- Fig. 1. IgE immunoblot to OSR pollen extracts of 33 representa-
munoblot. Nine IgE-binding proteins with molecular MaS§ve patients with positive skin prick test and positive RAST to OSR
es of 6, 8, 14, 27, 33, 42, 51, 60 and 69 kD could be idendtllen. Three groups of IgE binding proteins with molecular masses

fied (fig. 1). IgE binding was most prominent with theof 6/8, 14 and 27-69 kD can be distinguished.
high-molecular-weight allergens above 33 kD, while less
than 50% of patients reacted with allergens below 27 kD.
The calculated frequencies of IgE binding by the different

Table 2. Frequency of IgE antibodies against different OSR

allergens are shown in table 2. o pollen allergens in 62 patients positive in Western blots

The diversity of individual IgE binding patterns was
found limited due to obvious linkage of some allergenkD 6 8 14 27 33 42 51 60 69
Three independent groups of allergens could be distiftrequency, % 37 43 34 35 52 56 61 80 76
guished: (1) a 6/8-kD double band; (2) a 14-kD protein oc- ?(T

casionally showing a 12/14-kD double-band structure and
(3) a high-molecular-weight protein cluster between 27 and
69 kD showing decreasing IgE reactivity from 60/69 to-
wards 27 kD. Only 2 patients reacted with just one protein
near 42 kD (fig. 1, lane 2). tracts were as effective as OSR extracts, leading to an al-
most complete inhibition of IgE binding. Weak reactivity
Immunoblot Inhibition with Birch, Rye and Mugwort remained to the 6-kD protein (lane 7).
Pollen Extracts
Preincubation of a serum pool with OSR proteins IgE Reactivity to OSR Pollen Allergens of Patients with
(25-100ug protein/lane) completely inhibited IgE reactivi- Grass, Mugwort and Multiple Pollen Sensitivity
ty in the Western blot (fig. 2, lanes 1-4). Preincubation with No IgE antibody binding to OSR proteins was detected
birch pollen extract blocked IgE binding to the 14-kD pran the 5 mugwort monosensitive sera and in the 5 polysen-
tein and quenched binding at 6/8 kD (lane 5). No inhibitiositized high IgE responders. Three of the 17 grass-pollen-al-
with mugwort could be detected apart from a weak reduergic patients (17.6%) had IgE antibodies against the 27 to
tion in binding at 6 kD (lane 6). Preincubated rye pollen e®9-kD cluster (data not shown).

Oilseed Rape Pollen Allergens Int Arch Allergy Immunol 1998;117:105-112 107
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Fig. 2. Inhibition of IgE binding to OSR pollen allergens by Fig. 3. Reactivity of monoclonal IgG antibodies raised against
serum preincubation with pollen extracts from OSR (lanes 1-4: A%irch pollen proteins (lanes 1-3), mugwort pollen proteins (lanes
50-75-10Qug), birch (lane 5), mugwort (lane 6) and rye (lane 7); lang-7), and celery profilin (lane 8) with proteins from OSR pollen.
8: positive control, lane 9: non-atopic human serum, lane 10: buffeanes 1-3: BIP 1, BIP 3, BIP 4; lanes 4-7: MUP 6, MUP 9, MUP 12,
control. 25ug of OSR pollen or rye pollen protein completely inhibMUP 15; lane 8: anti-celery profilin. BIP 1 weakly recognizes a puta-
ited IgE binding. Birch pollen extracts blocked binding to the 14-kive Bet v1 homologue at 17 kD, BIP 3 (anti-birch 28/30/32 kD) binds
rape protein. All extracts to a variable degree reduced IgE bindingtdocomparable OSR proteins of 30/32 kD. Of the mugwort-specific
the 6/8-kD double band. mAbs, MUP 6 (anti-mugwort 28 kD) strongly binds to a 27-kD rape

protein. The anti-profilin mAb reacts with a putative rape profilin of
14 kD.

Immunoblot Reactivity of mAbs Directed against Birch
and Mugwort pollen Allergens KD i 2 5
BIP 1 raised against the major birch pollen allerBetiv

1 bound weakly to a 17-kD protein. BIP 3, recognizing ::': :

26/28/30 kD in birch, bound to a 30/32-kD double band in

OSR. Among the mugwort-specific mAbs tested, MUP 6 300 - 0

strongly recognized a rape protein of 27 kD (fig. 3). The '

anti-celery profilin-specific mAb bound specifically to a 215 - o -
14-kD protein; weak unspecific binding seen with other 140 - -

proteins was considered to be due to antibody overload. The
remaining mAbs did not bind.

IgE Cross-Reactivity between Pollen and Seed Extracts

IE binding to OSR seed extracts was very similar to the Fig. 4. IgE binding patterns obtained with pooled rape-pollen-

pattern obtained in pollen extracts except for the lack of IgEnsitive sera (n = 10) to OSR pollen proteins (lane 3) and seed ex-

binding at 6/8 kD. Reactivity with the mustard seed wagcts from yellow mustard (lane 1) and OSR (lane 2).

slightly weaker. No binding was observed at 6/8 and 14 kD;

instead, a band near 20 kD was noted. Both seed extracts

showed an additional double band of approximately 29/31 Identification of Allergenic High-Molecular-Weight

kD (fig. 4). Glycoproteins in OSR Pollen

Direct staining for carbohydrate moieties of OSR pollen

proteins on polyacrylamide gels by PAS revealed only weak
staining around 46 and over 60 kD (data not shown). Perio-
date treatment of OSR proteins led to a dramatic reduction
of IgE binding to the high-molecular-weight allergens in 3
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Fig. 5. IgE binding patterns of 5 selected patients to proteins from Fig. 6. Locating of allergens in timothy grass pollen cross-react-
OSR pollen before (lanes A) and after (lanes B) protein oxidation mg with high-molecular-weight OSR glycoproteins. Pooled sera of 3
periodate. Reactivity with the high-molecular-weight allergen clusteatients with IgE antibodies against the OSR 27- to 69-kD allergen
is largely lost after periodate treatment in patients 1-3. Binding to ttlester were preincubated with @ of BSA (middle lane) and OSR
6/8-kD double band is not influenced by the treatment. pollen proteins (right lane), respectively, and subsequently tested on a

timothy grass pollen extract. Rape proteins were capable to quench
IgE binding to grass pollen allergens around 60 kD and higher. No ob-
vious inhibition could be seen with group 1 + 5 allergens and low-
molecular-weight allergens.

-
B e e i

of 4 individuals recognizing these allergens in untreated eselected patients with antibodies against the 6/8-kD OSR
tracts (fig. 5, patients 1-3) indicating that carbohydratedlergen, IgE binding could be effectively inhibited by
represent the IgE binding determinants or are involved $serum preincubation withdg/ml rAln g2 leading either to
the conformation of allergenic epitopes in these allergensgfienching or complete loss of IgE reactivity (fig. 7, lanes
less clear reduction in IgE binding to the high-moleculaf-A-5B). All these patients also reacted with the im-
weight allergens was seen in patient 4. Binding to the 6/8unoblotted Aln g2 (fig. 8, lanes A). In 4 of the 5 patients,
and 14-kD allergens was not affected by periodate tre&dE binding to theAln g2 could be essentially inhibited by
ment. To identify in grass pollen cross-reactive homologuasvhole timothy grass pollen extract (fig. 8, lanes B). In pa-
of the OSR 27- to 69-kD cluster, we inhibited IgE bindingient 3, IgE binding toAIn g 2 could not be inhibited by
of a OSR-sensitive serum pool to timothy grass pollen egrass pollen extract (fig. 8, lanes 3A, 3B) aAthrg2 only
tracts with OSR extract (5@g/ml serum). OSR proteins blocked IgE antibodies against the 8-kD but not those di-
were able to quench IgE binding Rtnleumproteins of ap- rected against the 6-kD OSR peptide (fig. 7, lanes 3A, 3B).
proximately 60 kD and to extinct a weak additional ban@re)immune serum from a rabbit immunized with recom-
around 90 kD (fig. 6). binantAln g2 bound selectively to the 6/8-kD double-band
in OSR pollen (fig. 8, lanes 6, 7).

Identification of the 6/8-kD OSR Allergen as a

Calcium-Binding Protein

IgE binding to the 6/8 kD OSR allergen could be inhib- Discussion
ited to a variable degree by all pollen extracts used (birch,
rye, mugwort; fig. 2) suggesting that this allergen could be- In the present study we identified nine different IgE
long to a recently identified class of Ca-binding pollen prazinding proteins in pollen from OSR and demonstrated IgE
teins. To further test this hypothesidir g 2, a calcium- and IgG cross-reactivity with proteins from other pollens.
binding protein from alder pollen, was employed ihgE binding peptides in OSR may be classified into three al-
immunoblot inhibition experiments, and the IgE reactivitfergen groups, i.e. 6/8, 14 and a high-molecular-weight
of OSR-allergic patients with this protein was tested. In@uster comprising several cross-reactive peptides with

Oilseed Rape Pollen Allergens Int Arch Allergy Immunol 1998;117:105-112 109
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Fig. 7. Inhibition of IgE binding to the 6/8-kD OSR allergen by Fig. 8. Reactivity of five rape-sensitive patients (same as in fig. 7)
recombinantAln g 2, a calcium-binding protein from alder pollen.with electroblotted recombinaAtn g2 (lanes A) and inhibition of an-
Preincubation of 5 selected individual sera withglrAln g2/ml led tibody binding by total timothy grass pollen extract (lanes B). All pa-
to a total (patients 1, 2, 4, 5) or partial (patient 3) extinction of Igiens reacted with the recombinant alder protein equivalently to their
binding to the rape allergen. A rabbit anti-serum agaiistg2 rec- binding to the 6/8 rape allergen, and in all but patient 3 could the IgE
ognizes the same 6/8-kD double band (lane 6: pre-immune seriinding be effectively inhibited bihleumproteins.
lane 7: immune serum). Lanes A: not inhibited, lanes B: inhibited
with rAln g 2.

molecular masses between 27 and 69 kD. Although treacting with the 6/8-kD rape allergen also react with re-
sample size was much bigger than in our previous study [@dmbinantAln g 2, a calcium-binding protein from alder
we could not definitely identify new allergens. Additionapollen. We also showed that IgE binding to the 6/8-kD OSR
allergens might be detected by two-dimensional techniquekergen may be effectively inhibited by serum preincuba-
or, considering genetic heterogeneity between different ctibn with rAln g2. Furthermore, serum from a rabbit immu-
tivars [17, 18], with extracts from other OSR varieties. Funized with the Aln g2 selectively bound to the 6/8-kD dou-
thermore, people with very high exposure to rape polldnle band in OSR extracts. These data corroborate the
e.g. occupationally exposed individuals, might react wifindings of Toriyama et al. [9] and provide evidence from a
other allergens. The 6/8-kD allergen as well as the 27- to 8ffgher number of individuals that the 6/8-kD allergen in
kD cluster were recognized by at least 50% of our patie@SR pollen is a calcium-binding protein sharing IgE and
and may be considered major rape pollen allergens thdgs epitopes with homologous proteins in other pollens.
fore. Our data also indicate that allergen profiles seem to®@almodulin-like proteins have been increasingly recog-
similar amongBrassicaspecies as comparable allergensized as pollen allergens within the last years [16, 19-21]
(67, 60 and 14 kD) have been recently described from thied have been proposed to define another class of cross-re-
closely related specidd. rapa(= campestristurnip rape) acting panallergens among plant pollens due to conserved
[8]. amino acid sequences within their Ca-binding domains. Our
IgE binding to the 6/8-kD double-band may be restrictédhibition results support the conception of a broad cross-
to either 6 or 8 kD alone but mostly occurs to both peptidesactivity within this protein family. Likewise, cross-reac-
suggesting sequence homology between them. As therévigy has been recently shown betwdeyn d7, a Ca-bind-
no evidence from PAS staining and periodate treatment tirag allergen from Bermuda grass, @ r 1, a Ca-binding
the 8-kD peptide represents a glycosylated peptide, th@setein from turnip rap€Brassica rapa]22]. On the other
peptides more likely represent naturally occurring trahand, specific IgE antibodies against the OSR calcium-
scription or splicing variants with both shared and uniquending protein in patient 3 (fig. 7, 8) could be only
allergenic epitopes. Recently, Toriyama et al. [9] reportedarginally or not at all inhibited b&ln g2 andPhleum re-
IgE binding to recombinarBrassicapeptides of 8 kD with spectively, indicating the existence of species-specific epi-
sequence homology to calmodulin in an OSR-allergic indbpes.
vidual. In the present study, we demonstrated that patients

110 Int Arch Allergy Immunol 1998;117:105-112 Focke/Hemmer/Hayek/Gotz/Jarisch



The IgE-binding peptides within the 27- to 69-kD clustesica allergens are common in both, pollen and seeds. The
in OSR seem to be closely related although minor individakinical relevance of these in vitro findings remains unclear
al differences in IgE binding intensity within the clusteat this time. No advere effects were reported by any of our
suggest that different IgE epitopes are involved. In only 2 pétients when eating mustard or vegetables from the Brassi-
62 patients were IgE antibodies directed against the 42-kBceae family but we think that these observations should
protein alone (e.g. fig. 1, lane 2), but it remains to be elubie subjected to further investigation. In clinical mustard al-
dated whether the latter protein belongs to the 27- to 69-lddgy, seed storage proteins around 14 kD, called napins,
cluster or rather represents a separate allergen. We haaree been identified as responsible allergens [24, 25]. There
shown by Western blot inhibition that IgE binding to the 27s evidence that napin genes are also expressed draag
to 69-kD allergens is totally inhibited by rye pollen proteinsica microspore embryogenesis [26], suggesting that the
but merely by birch and mugwort proteins. This fact might4-kD allergen detected in OSR pollen could be a napin. In
explain why OSR sensitization is so commonly associatadcordance with this evidence, positive skin prick test reac-
with grass pollen allergy [7]. To identify cross-reacting ations to Brassicapollens have been described in patients
lergens in the Gramineae we investigated the inhibitory asith adverse effects to mustard and Brassicaceae food [27],
pacity of OSR proteins on IgE binding to timothy gradsut, on the other hand, serum IgE from a patient with
pollen allergens in Western blot and we could locate a gropioven napin allergy did not bind to OSR pollen proteins
of cross-reacting proteins in the high-molecular-weigfi28]. We have now shown using a serum pool of OSR-sen-
range =60 kD, presumably representing group 4 grasdtive patients that IgE binding to the 14-kD OSR pollen al-
pollen allergens. These findings are consistent with recéerigen is considerably inhibited by birch and rye pollen ex-
data by Astwood et al. [10] who found that mAbs againstacts and that a mAb directed against celery profilin
group 4 and group 9 grass pollen allergens specifically bisdecifically binds to a 14-kD protein in OSR. Although this
with high-molecular-weight proteins (55/65 kD) in OSRs not conclusive evidence, it makes us assume that the 14-
pollen. The fact that as little as R§ of rye pollen extract kD OSR pollen allergen identified in our patients is not
was able to totally extinct IgE binding to blotted OSR pratapin-like but a profilin cross-reacting wiBet v2 (birch
teins while 5aug of OSR pollen extract only moderately inprofilin) and grass pollen profilin [15].
hibited binding to grass pollen allergens favors the idea thatThe cultivation of OSR has been blamed to be associat-
grass pollen was the primary sensitizer in these patients.ed with adverse health effects in the general population,

As group 4 allergens are highly glycosylated proteinmrticularly in the UK. Allergic sensitization to OSR pollen,
[23], we investigated the potential role of carbohydrate deewever, was found to be uncommon in most studies [2, 6,
terminants in IgE binding to the high-molecular-weight], thus leading to an increasing interest in the potential role
OSR allergens. PAS treatment of OSR proteins on polyf OSR volatiles [4, 29]. However, epidemiological studies
acrylamide gels revealed only weak staining, but perioddtave shown that more than 40% of those reporting symp-
treatment led to a nearly complete extinction of IgE bindingms during the rape flowering season are atopic [29] sug-
to the 27- to 69-kD allergens in 3 of 4 patients indicatirgesting that, albeit sensitization against rape pollen is usual-
that carbohydrate moieties either represent the IgE bindiggiot demonstrated, allergic mechanisms do play a role in
epitopes in these allergens or play a pivotal role in the madSR-associated adverse effects in a substantial part of the
tainance of conformational peptide epitopes. However, affected population. Our present findings indicate that aller-
periodate treatment did not totally inhibit antibody bindingens in OSR pollen, as identified by our study population,
or was not equally effective in all patients, the role of nonepresent cross-reactive homologues of well-known pollen
carbohydrate epitopes is currently under investigation widttlergens, i.e. (1) calcium-binding proteins, (2) profilins and
a higher number of patients. Among the mAbs used in tH&) glycoproteins cross-reacting via their carbohydrate moi-
study, BIP 3, directed against proteins of 26/28/30 kD &ties. We could not identify OSR-unique allergens so far,
birch pollen, and MUP 6, directed against a 28-kD mugwaahd there is no good evidence from our patients for active
protein, cross-reacted with rape proteins of comparalsiensitization by OSR pollen at all. It should not be excluded
size. It seems less likely, however, that the peptides bouhdrefore that OSR pollen via one of its cross-reacting aller-
by these mAbs are part of the 27- to 69-kD cluster as bgns may cause moderate symptoms during the rape flow-
birch and mugwort extracts could not inhibit IgE binding tering season (April-May) in a subset of atopic individuals
these allergens. despite a negative allergy test to OSR. 10% of patients with

The strong IgE binding seen with blotted extracts fromgE antibodies again€yn d7, a calcium-binding protein
rapeseeds and mustard seeds demonstrates thaBmasny from Bermuda grass, have been reported to complain of a

Oilseed Rape Pollen Allergens Int Arch Allergy Immunol 1998;117:105-112 111



‘nonspecific hyperreactivity’ during the entire pollen season Acknowledgements
[22] underlining the potential role of cross-reactive pollen . .

commercially available OSR pollen extracts are not st
dardized. Particularly, low-molecular-weight allergens may

be underrepresented in these extracts and may thus produce
false-negative test results.

a?]r_. D. Kraft (Vienna) for providing monoclonal antibodies and for
generously making available technical facilities.
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