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Cross-reactivity between the different components in Parietaria judaica
pollen extract has been investigated by polyclonal as well as monoclonal
antibodies before and after chemical deglycosylation obtained by
trifluoromethanesulphonic acid (TFMS) treatment of the extract. In
western blotting a polyclonal rabbit antiserum, obtained by injecting purified
Par j I, was able to recognise many components of the native extract.
However, its reactivity was restricted, after chemical deglycosylation of the
extract, to the major allergen alone, indicating that its cross-reactivity

was due to sugar moieties. Moreover, out of several monoclonal antibodies
raised by injecting the whole Parietaria judaica extract, one (1A4/2F8)

was also able in western blotting to recognise an epitope shared by many
components of the extract except the major allergen Par j I. However, in this
case the broad reactivity of the antibody was not affected by the
deglycosylating procedure. When the reactivity of Parietaria judaica extract
was tested before and after sugar removal, against specific IgE from a

pool of patient sera, no differences could be demonstrated, thus indicating
that carbohydrates are not strongly involved in the binding of Parietaria
Judaica-specific IgE. The results indicate that both proteic and
carbohydratic cross-reactive epitopes are shared by many components of
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Parietaria judaica pollen extract.

The lack of carefully standardised allergenic extracts
represents one of the most critical points in the diag-
nosis and therapy of allergic diseases; for this pur-
pose, many methods have been proposed for low-
ering the variability between various pollen extract
preparations. They generally require the use of poly-
clonal or monoclonal antisera, raised by injecting the
whole extract in animals, or obtained from highly
sensitive allergic patients.

However, many of the immunological procedures
proposed for the standardization of extracts can be
influenced by the presence of several epitopes shared
by many different allergens and cross-reacting at the
IgE level. In many instances, such cross-reactivity
has been detected between quite unrelated allergens,
such as foods and plants (1, 5, 33) and grass and
trees (21). However, cross-reactions have been more
frequently reported between closely related pollens,
namely between extracts obtained either from tree
pollens, grass pollens or weed pollens (3, 9, 10, 18,
24, 28, 35, 36). Where a detailed investigation has
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been carried out, 2 different types of epitopes have
been identified as responsible for the cross-reactions,
and they were either glycosidic or proteic in nature
(1, 5). Besides cross-reactivities detectable between
components in extracts obtained from different spe-
cies, another type of cross-reaction has been de-
scribed, which could influence many standardiza-
tion approaches and is related to the presence of
cross-reacting structures shared by several compo-
nents within the extract (2, 7, 13, 16, 29, 36). How-
ever, no data are generally available on the chemi-
cal nature of these epitopes and their practical
relevance. Therefore, despite the fact that individual
allergens from many pollens have been purified and
characterised, it is often unclear whether the rela-
tionships existing between the various components
in the pollen extract from a single allergenic species
are due to common determinants associated with the
same proteic structure or to glycosidic moieties or to
both.

The aim of the present study was to investigate the



presence of cross-reacting epitopes shared by vari-
ous components present in pollen extract from
Parietaria judaica, including the major allergen Par j
I, and to evaluate their relevance in the interaction
with either polyclonal or monoclonal animal anti-
bodies as well as with human IgE from Parietaria-
allergic subjects.

Material and methods

General protocol design

As indicated in the introduction, to evaluate the ef-
fect of sugar removal on the antigenicity of the var-
lous components of Parietaria judaica pollen extract,
both untreated and chemically deglycosylated ex-
tracts were tested with either monoclonal or poly-
clonal reagents by using sodium dodecyl sulphate
polyacrylamide gel electrophoresis (SDS-PAGE)
followed by immunoblotting and enzyme-linked im-
munosorbent assay (ELISA) inhibition.

Antisera

Anti-Par j I rabbit antiserum. To obtain enough highly
purified Par j I to inject into rabbits, the procedure
Of Knudsen (22) was followed. Briefly, after prepar-
atve SDS-PAGE and blotting, the left and right
margins of the nitrocellulose paper were cut out and
either stained with Amido black or developed with
a human specific IgE pool: the nitrocellulose por-
tion, corresponding to the major allergen Par j I
band, was cut out and dissolved in a small amount
of DMSO and then emulsified with complete Fre-
und’s adjuvant (CFA). The final mixture was in-
Jected into the foot-pads of rabbit # 482: this regi-
men was repeated 4 times. To ensure the highest
purity of the recovered sample, the Par j I-containing
band was cut leaving out a small portion of the band
ltself. Intermediate and final bleedings were tested
by immunoblotting and enzyme-linked immunosor-
bent assay (ELISA).

Human allergic sera. Human sera were obtained from
Patients sensitive to Parietaria judaica only, as con-
firmed by skin test and radio-allergo-sorbent-test
(RAST). Highly positive sera (RAST class 4) were
pooled, aliquoted and stored at — 30°C until used.
The sera considered for the pool were all reactive
with Par j T and with many other allergenic compo-
nents, as evaluated by immunoblotting.

Monoclonal antibodies were prepared essentially ac-
cording to the method of Gefter et al. (14). Mice
wereinjected 3 times intraperitoneally with Parietaria
ju{!aica pollen extract (100 pg of protein for each
Injection) emulsified in CFA. Three days before the
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fusion one mouse was boosted intravenously with
the same amount of antigen in saline. After the fu-
sion, cells were seeded in selecting medium and
growing hybrids were tested by ELISA and immu-
noblotting. Hybrids of interest were cloned twice by
limiting dilution and expanded in vitro. Supernatants
were concentrated 10 times by precipitation at 509,
ammonium sulphate saturation. Supernatant from
clone 1A4/2F8 only was used throughout the exper-
iments, while supernatant from clone 1A6/1D1, spe-
cific for the Par j I, together with an irrelevant mon-
oclonal antibody, was occasionally used in
immunoblotting as controls.

Farietaria judaica pollen extract was Kindly supplied
by Lofarma (Milano, Italy). The extract was pre-
pared according to Giuliani et al. (17).

SDS-PAGE was performed according to Laemmli
(23) in a vertical slab gel in a 139, acrylamide gel,
by applying 100 pg protein/well. The run was carried
out in a refrigerated system and the gel was stained
with 0.059, Coomassie Brilliant Blue in water:meth-
anol:acetic acid (50:40:10).

Immunoblotting was performed according to Towbin
etal. (32) in a BIO-RAD apparatus (BIO-RAD,
Richmond, CA). Reactive components were de-
tected by incubation with the rabbit # 482 antiserum
(dilution 1:100, 2 h at room temperature), with mon-
oclonal antibodies (10 times concentrated 1A4/2F8
or 1A6/1D1 supernatants, 2h r.t.) and with the
human IgE pool (diluted 1:2, overnight at r.t.). After
the first incubation period, the bound antibody was
detected by adding a peroxidase-labelled goat anti-
rabbit antibody (KPL, Gaithersburg, MD) (1:500,
2h r.t.), a peroxidase-labelled rabbit anti-mouse
IgG +IgM (KPL) (1:500, 2 h r.t.) and a '**I-goat
anti-human IgE (Pharmacia, Uppsala, Sweden), re-
spectively. The colorimetric reaction was carried out
according to the BIO-RAD instructions by using
4-chloro-1-naphthol, while the IgE system was de-
veloped by exposing the blots to X-ray film for 3
days.

ELISA inhibitions were performed essentially accord-
ing to the method of Yman et al. (38). PVC plates
(Falcon 3912, Becton Dickinson, Oxnard, CA) were
coated with the antigen for 3 h at 37°C and then left
overnight at 4°C. For each well, 0.2 ml of 20 pg/ml
of Parietaria judaica pollen extract in 0.05 M car-
bonate buffer, pH 9.6, 0.029%, NaN3, were added.
Before using, the plates were blocked for 2 h at r.t.
with 39, gelatin solution in PBS. Three different
ELISA inhibitions, and therefore 3 slightly different
sets of conditions were used, in relation to the an-
tibody under investigation.
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Rabbit # 482 serum, prediluted 1:2000 on the
basis of preliminary experiments, was pre-incubated
2 h at r.t. with 2-fold serial dilutions of the inhibitors,
ranging from 5 pg protein/ml to 0.02 pg/ml; after this
period, the mixture was transferred in the PVC plates
and further incubated for a 2-h period: after wash-
ings, a peroxidase-labelled anti-rabbit IgG (KPL)
was used at a dilution of 1:5000, and incubated 2 h
at r.t. The plates were washed again and developed
for 30 min by adding 0.2 ml of ortho-phenylen-
diamine solution (0.5 mg/ml in 0.1 M citrate/0.2 M
phosphate buffer, pH 7.2, containing 0.01%, hydro-
gen peroxide). The reaction was stopped by adding
50 ul 0.5 N sulphuric acid and the plates read at
495 nm in a Titertek Multiskan ELISA plate reader
(Flow Laboratories, Milano, Italy).

The 10-times concentrated supernatant from
clone 1A4/2F8 was pre-diluted 1:50 and incubated
for 1 h at r.t. with 2-fold serial dilutions of inhibitors
at a concentration ranging from 50 pg protein/ml
down to 1.6 pg/ml. The mixtures were then trans-
ferred to the plates and further incubated for 1 h at
r.t. After washings, the plates were incubated for 1 h
at 37° C with a peroxidase-labelled rabbit anti-mouse
IgM + IgG (KPL) (1:5000) and finally developed as
reported above for the rabbit system.

Inhibition of specific IgE was carried out by in-
cubating the human pool, diluted 1:5, for 3 h with
2-fold serial dilutions of inhibitors ranging from 5 pg
protein/ml to 0.02 pg/ml. After this period, the mix-
ture was transferred to the plates and further incu-
bated for 3 h at r.t., followed, after washings, by an
overnight incubation with a peroxidase-labelled rab-
bit IgG anti-human IgE (KPL) (1:2000). The plates
were developed as above.

Data were expressed in terms of the protein con-
centration of each inhibitor producing 509%, inhibi-
tion.

Sugar analysis was carried out essentially according
to the method developed by Mopper (27). The sam-
ples were hydrolysed by heating 2 h at 120°C in 2N
trifluoroacetic acid, reacted with dansyl-hydrazine
and analysed by HPLC (Waters, Model 501 pump,
Millipore) equipped with a reverse-phase column
(Supelco LC-18). The analysis was carried out at
room temperature and at a flow rate of 1.0 ml/min.
Ten pl of sugar standards containing 10 pg of total
sugar, and 10 pl of samples, containing about 30 pg
of protein, were injected. The elution phase (aceto-
nitrile plus 0.08 M acetic acid, 17:83) and the wash-
ing phase (acetonitrile plus 0.08 M acetic acid, 75:25)
were used for 60 min and 30 min, respectively. The
eluted derivatized sugars were detected at 253 nm.

Protein assay was performed according to Bradford

(4).
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Chemical deglycosylation of pollen extract was car-
ried out by the method of Edge etal. (11). This
method was preferred to the periodate treatment
since many components contained in Parietaria
Judaica pollen extract are not soluble at pH 5.0 in
acetate aqueous buffer, which is the optimum pH for
the periodate treatment.

Results

We have demonstrated that several components of
a Parietaria judaica whole extract, separated by an-
alytical polyacrylamide gel electrophoresis, share
common epitopes. When a polyclonal antiserum
raised by injecting a rabbit with the purified major
allergen (10000 M,) was analysed in western blot-
ting, the antibodies produced were able to recognise
a very broad range of components, from 10000 M,
up to 100000 M, (Fig. 1, lane c). A similar result was
obtained using the monoclonal antibody 1A4/2F8,
which displayed a clear broad reactivity with several
components except the major allergen (lane d). All
the components recognised by the monoclonal anti-
body were proved to be allergens since they were
reactive also with the human IgE, as demonstrated
by comparing the immunoblotting developed with
the clone 1A4/2F8 with that developed with human
pool (lane b).

A B C DE F G
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Fig. 1. SDS-PAGE and immunoblotting pattern of Parietaria
Jjudaica pollen extract. Lane a: Coomassie Blue staining; lane b:
immunoblotting performed with pooled human sera from Pari-
etaria allergic patients; lane c¢: immunoblotting performed with
rabbit #482 antiserum; lane d: immunoblotting performed with
mouse monoclonal antibody 1A4/2F8; lane e: immunoblotting
performed with mouse monoclonal antibody 1A6/1D1; lane f:
immunoblotting performed with prebleeding from rabbit #482;
lane g: immunoblotting performed with an irrelevant monoclonal
antibody.



The broad reactivity of the monoclonal and poly-
clonal reagent could be due either to the presence of
common sugars or proteic structure on different
components, or to different degrees of aggregation of
each component yielding different final molecular
weight. To test these hypotheses, the extract was
first submitted to a deglycosylating procedure by
TFMS, and the product analysed before and after
the treatment (Fig. 2). Six sugars (galacturonic acid,
galactose, glucose, mannose, arabinose and fucose)
could be identified in the whole extract before the
treatment, and they were no longer detectable after
the deglycosylation procedure had been carried out.
After this treatment, the extract was again analysed
by SDS-PAGE and immunoblotting. The Coomassie
staining of the deglycosylated product revealed only
a decrease in the definition of some high molecular
Wf:ight major bands and the disappearance of a few
minor components (Fig. 3, lane a). In a similar way,
the reactivity of the monoclonal antibody 1A4/2F8
against the deglycosylated extract did not show any
significant pattern change (Fig. 3, lane c). On the
contrary, the rabbit antiserum failed to detect the
hlgher molecular weight cross-reactive components
n the TFMS-treated extract but was still able to
recognise the major allergen Par j I (Fig. 3, lane b).

The differences observed in the reactivity with the
polyclonal and monoclonal antibodies between
TFMS-treated and -untreated extract by using SDS-
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Fig. 2. HPLC analysis of the carbohydrate in the native (top) and
deglycosylated (bottom) Parietaria judaica pollen extract. (1) ga-
lacturonic acid, (2) galactose, (3) glucose, (4) mannose, (5) arabi-
nose, (6) fucose.
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Fig. 3. SDS-PAGE and immunoblotting of Parietaria judaica
pollen deglycosylated extract. Lane a: Coomassie staining of
TFMS-treated extract; lane b: immunoblotting performed with
rabbit #482 antiserum; lane c: immunoblotting performed with
mouse monoclonal antibody 1A4/2F8.

PAGE and immunoblotting were clearly confirmed
by ELISA inhibition experiments using freshly dis-
solved Parietaria judaica whole extract, TFMS-
treated extract and mock control as inhibitors. The
inhibition curves obtained confirmed that the cross-
reactive epitopes recognised by the monoclonal
antibody 1A4/2F§ are insensitive to the deglycosy-
lating procedure since the amount of inhibitor pro-
ducing 509 inhibition was 10 pg/ml for the freshly
dissolved extract, 15 pg/ml for the deglycosylated
one and 8 pg/ml for the mock control (Fig. 4a, top),
while the ability to inhibit the binding of the rabbit
antiserum was strongly reduced in the TFM S-treated
sample (the inhibition never reaches 509, compared
with the mock control which gives this value at
0.22 ng/ml and with the native extract which gives
this value at 0.35 pg/ml) (Fig. 4a, bottom).

The removal of sugar moieties from the allergenic
extract does not interfere with the binding of human
IgE, indicating that the epitopes recognised by human
IgE are essentially TFMS-resistant (Fig. 4b). No
relevant differences could be observed in the IgE-
inhibition assay between the 3 inhibitors (0.19 pg/ml
of native extract, 0.34 pg/ml of TFMS-treated ex-
tract and 0.25 pg/ml of mock control).

Discussion

This paper reports on the presence of common
epitopes shared by several allergenic components in
the Parietaria judaica pollen extract, and our data
suggest that these epitopes are both proteic and gly-
cidic in nature.
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Fig. 4. ELISA Inhibition pattern of a) monoclonal antibody 1A4/
2F8 (top) and rabbit # 482 antiserum (bottom) and of b) pooled
human sera from Parietaria allergic patients. The inhibitors used
were: (@) Parietaria judaica native extract; (A)mock control;
(M) Parietaria judaica deglycosylated extract.

Removal by treatment with TFMS of the carbo-
hydrate moieties produced a strong reduction in the
number of components recognised by the rabbit
antiserum obtained by injecting pure Par j I and
displaying a high degree of reactivity with many ex-
tract components before TFMS treatment. This
finding indicates that the major allergen of Parietaria
Judaica, Par j 1, used to inject the rabbit, contains
sugar moieties shared by many other components of
the extract and able to induce specific antibodies.
Carbohydrates were therefore investigated in the
whole pollen extract, and found to be similar to those
commonly found in plants (12); moreover a few of
them have also been associated with very broad
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cross-reactivities between different components of
plant cell wall extracts obtained with polyclonal or
monoclonal antibodies (26, 34).

The sugars in the pollen extract and shared by
many components could be responsible, at least in
part, for the high degree of heterogeneity detectable
in Parietaria judaica. Although the presence of many
glycoproteic components in allergenic extracts ob-
tained from various pollens has been clearly dem-
onstrated (19, 30), in many instances the role of the
glycosidic moieties is still poorly understood from a
biochemical and immunochemical point of view.
However, when investigated, carbohydrates have
been considered responsible for producing the high
degree of heterogeneity detectable in extracts by im-
munoblotting with monoclonal antibodies (37), and
also in Japanese cedar (31), where a family of
isoallergens has been split into several structures
which are identical in terms of sequence: the authors’
interpretation was that the electrophoretic differ-
ences observed could be due to a different degree of
glycosylation.

However, in the present study, TFMS-resistant
cross-reacting epitopes shared by many components
of the extract have been also detected, as demon-
strated by the 1A4/2F8 monoclonal antibody reac-
tivity before and after removing the carbohydrates.
These results obtained with our monoclonal anti-
body confirm those of Corbi’ et al. (7), who were
able to purify by immunoaffinity procedures by using
their monoclonal antibody specific for Par j I, 4
cross-reactive peptides sharing a common epitope
with the major allergen. The authors (7) did not
demonstrate whether the cross-reactive epitope rec-
ognised by their monoclonal antibody, and also
present on the major allergen, was glycosidic or pro-
teic in nature. Neither Corbi’ et al. (7) nor our data
could rule out the possibility that the heterogeneous
pattern of reactivity observed with the monoclonal
antibodies could merely be due to different degrees
of aggregation of each component yielding different
final molecular weight. However, on the basis of our
results this would seem unlikely, since after the
TFMS treatment (acidic conditions), the pattern
with 1A4/2F8 monoclonal antibody did not change.

As regards the human IgE binding to Parietaria
Judaica pollen extract, we could not demonstrate any
effect of the deglycosylation procedure, since no dif-
ferences were observed in terms of inhibiting capac-
ity between the deglycosylated, the mock control
and the freshly dissolved whole extract. This sug-
gests that the human IgE antibodies are mainly di-
rected against TFM S-resistant structures. This find-
ing is in agreement with the conclusions of similar
studies carried out with allergenic extract from other
sources and focussed on the interaction of human
IgE antibodies with the carbohydrate structure



present in the extracts. Such conclusions indicate
that IgE antibodies are generally directed against
non-carbohydrate epitopes, since the procedures for
re':moving sugars were ineffective in reducing the
binding properties of various allergens to human IgE
(5, 20, 30). However, in some cases, IgE antibodies
reacting with periodate-sensitive and heat-stable
structures have been identified (1, 5, 38) and these
structures have been related to the high degree of
cross-reactivity between a large number of unrelated
allergens (foods and pollens).

Our results have interesting practical implications,
particularly when immunochemical analysis and ex-
tract standardization are carried out with mono-
clonal and polyclonal reagents other than human
IgE (6, 8, 15, 25). In these cases, unless the fine
specificity of the immunological reagents employed
has been clearly demonstrated, great care should be
tgken in the interpretation of data, taking into con-
sideration that the monoclonal or polyclonal re-
agents could be able to interact with common gly-

cosidic epitopes shared by several components in
the extract.
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