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Nonspecific IgE binding to allergens was observed in testing myeloma IgEs,
namely, IgE-VL and IgE-PS, chimeric IgE (IgE-JW8), and the recombinant
IgE FCj. peptide CH1-CH4, in two different immunoassays. This binding was
concentration-dependent but detectable only at higher IgE concentration.
In RAST inhibition, IgE-allergen interactions could be reduced by using
either matching or nonmatching allergens. In order to test whether the
nonspecific binding of IgE to allergens was due to carbohydrate interaction,
myeloma IgEs and the chimeric IgE were desialized with neuraminidase.
Desialized samples were equally well recognized by xenogenic antibodies as
native IgEs, but binding of IgE to Fc^ receptors on basophils was affected
by the treatment, as shown in the histamine-release assay. Desialization of
IgE affected also its binding capacity to allergens in RAST: binding of
chimeric IgE was reduced, but nonspecific binding of myeloma IgE-VL was
enhanced. Hence, nonspecific allergen-IgE binding may be partly due to a
lectin-like interaction, but may depend mostly on the tertiary structure of
IgE. Thus, nonspecific IgE-allergen interactions might present a problem
1) at high IgE concentration, and 2) depend on the grade of sialization of
IgE, which might affect its conformation. Tliis may explain why patients
with elevated total IgE levels often have multiple weak positive RASTs with
non-cross-reactive allergens.
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Patients with high total IgE levels frequently
exhibit a tendency to develop cross-reactions to
various allergens (1, 2). This cross-reactivity is not
confined to related allergens; thus, it may be
explained by recognition of similar epitopes (3).
Cross-reactivities between botanically related birch
pollen and hazelnut (4) and nonrelated birch pollen
and apple (5) have been observed and proven by
Western and Northern blotting techniques. How-
ever, these authors stressed that clinical symptoms
often occurred simultaneously with an increase of
total IgE levels; e.g., during the pollen season or
after commencement of immunotherapy. The
observed cross-reactivities were explained by IgE
binding to homologous sequences in closely related
plants (4, 6), to highly conserved panallergens
(7), or to cross-reactive carbohydrate determinants
(8, 9 [review]). The phenolic contents of allergen
preparations were also suspected of causing cross-
reactivities (2).

On the other hand, it is known that IgE is heavily
glycosylated (10). Therefore, one cannot exclude
the possibility that binding of IgE to cross-reactive

determinants is due to sugar residues. It is specu-
lated that functional heterogeneity of the IgE
molecule may exist (11), due to differential glyco-
sylation (12, 13 [review]). Glycosylation seems to
be important for certain effector functions of
human IgE if influenced by an epsilon-binding
protein and related lectins (12, 14, 15). In the
presence of IgE, plant lectins also were shown to
ehcit histamine release from human basophils,
probably due to a lectin-like interaction (16, 17).

However, the possible interaction of carbo-
hydrate side-chains of IgE with allergens has not
been demonstrated until now, even when it might
have lectin-binding abilities (18). We obtained
myeloma IgE from a patient "VL" reported to
suffer from allergic symptoms (19). We tested the
myeloma IgE-VL in RAST and found reaction of
purified myeloma IgE to all allergens tested. Sur-
prisingly, another myeloma IgE and a recombinant
FCj, peptide, consisting of the Q H domains only and
used as a negative control, were also positive in
RAST. However, the observed binding to allergens
occurred only at high IgE concentrations.
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Material and methods
Patients and sera

Patients allergic to house-dust-mite or grass-pollen
allergens were selected according to positive case
history, positive skin prick test, and high specific
IgE to house-dust mite {Dermatophagoides pteronys-
sinus [dl]) or timothy grass pollen {Phleum pra-
tense [g6]). RAST class values were equal to 4
(allergen disks for mite dl/d2, and for grass pollen
g3/g4; Pharmacia, Uppsala, Sweden). Equal parts
of sera from mite-allergic patients and from grass-
pollen-allergic patients were pooled. This serum
pool had a total IgE content of 1084 IU/ml (evalu-
ated by PRIST, Pharmacia).

A normal human serum (NHS) pool was
obtained by pooling equal parts of sera from four
nonatopic rhinitis patients negative in multi-RAST
disks coupled with mixtures of tree pollen (tx3),
grass pollen (gx3), weed pollen (wx3), house-dust
mites (hx2), epithelia (ext), molds (mx6), and total
IgE levels between 50 and 180 IU in PRIST
(Pharmacia).

IgE preparations

Myeloma IgE-FS (IgE from a myeloma patient,
P.S.; a kind gift from Drs T. and K. Ishizaka,
La Jolla, CA, USA) and myeloma IgE-VL (a
myeloma IgE from a female patient with noted but
undocumented episodes of allergic symptoms)
(19), purified by gel filtration on HPLC, were used
in dot immunoassays and RAST. Chimeric IgE,
consisting of a mouse variable region (V^̂ ) and
human Ĉ  constant region, was purified from cul-
ture supernatants of the mouse hybridoma line
JW8/5/13 by affinity chromatography, as previously
described (20).

Tlie DNA fragment coding for the CH1-CH4
peptide was obtained from the pC^-spI. plasmid
kindly provided by Dr Honjo (C3saka University
Medical School, Japan), as previously described in
detail (21). The pC^-spl. plasmid was cut with the
restriction enzyme Sac I and a 1-kb DNA fragment,
coding for the CH1-CH4 domains, including the
last three adjacent amino acids of the CH2 domain,
was isolated. Tlie purified fragment was then ligated
into the Sac I digested expression vector pTrc 99A
(22), which carries a lac promoter-operator. It was
kindly provided by Dr E. Amann (Behringwerke
AG, Hamburg, Germany). The recombinant DNA
was used for transformation of Escherichia coli XL-
Blue strain (Stratagene, San Diego, CA, USA).
Transformants were selected on Luria broth (LB)
plates containing 100 |j,g ampicillin per ml and then
screened for CH1-CH4 peptide production. It was
screened by the procedure of Helfman et al. (23)

with polyclonal and monoclonal anti-IgE anti-
bodies (data not shown).

Expression of the CH1-CH4 peptide by one
selected positive transformant was achieved as
follows. A 10-ml culture in LB containing 50 jig
ampicillin per ml was grown for 2 h at 37°C. When
an OD of 0.5 at 600 nm was reached, 1 mM
isopropyl-P-D-thiogalactoside was added, and the
cells were further incubated for another 2 h. Then,
from 1 ml of cell suspension, a whole-cell extract
was prepared in lysate buffer (62 mM Tris-HCl, pH
6.8, 10% (v/v) glycerol, 2% (w/v) SDS, 700 mM
2-p-mercaptoethanol), dialyzed against distilled
HjO, and lyophilized. IgE preparations were stored
lyophilized at -20°C and diluted short before
usage. Protein quantities in IgE preparations were
determined by the method of Bradford (24). After
the appearance of single protein bands in non-
reducing SDS-PAGE or in IgE immunoblot (using
Le27 for detection), indicating the presence of
monomeric IgE, preparations were used for subse-
quent immunoassays.

Deglycosylation

Neuraminidase was obtained from Boehringer
Mannheim Biochemica. A volume of 50 \ig of IgEs
(IgE-PS, IgE-VL, IgE-JW8) and ovalbumin in 50
mmol/1 sodium acetate, pH 5.5, was incubated with
1 mU neuraminidase at 37°C for 1, 6, and 20 h.
Then, the reaction was stopped with 10 mM EDTA.
For subsequent experiments, samples treated for
20 h with neuraminidase were used.

Immunodot assay

Detection of IgE by xenogenic antibodies. Native
and desialized IgE antibodies were diluted 1 mg/
ml in Tris-buffered saline (TBS; 2 M Tris, 1 M HCl,
2 M NaCl, pH 7.4) and were dotted in serial
dilutions (1 |a.l dots) in duplicate onto nitrocellulose
(Millipore Corp., Bedford, MA, USA): myeloma
IgE-PS; myeloma IgE-VL; chimeric IgE-JW8,
native and desialized; and recombinant IgE peptide
CH1-CH4. Dots were air-dried. For IgE detection,
strips were blocked with TBS containing 0.15%
casein (Fluka Chemie AG, Buchs, Switzerland).
Then, detection antibodies were applied for 2 h at
room temperature: peroxidase-labeled monoclonal
anti-IgE antibody Le27 (25) (1 : 1000 in TBS/casein)
and peroxidase-labeled polyclonal anti- IgE anti-
body (Tago, Burlingame, CA, USA) 1 :2000
in TBS/casein. Strips were then washed with TBS
and developed for approximately 30 min in
16.6% (v/v) developing solution (stock: 4-chloro-l-
naphthol 3 mg/ml methanol), 0.042% (v/v) hydro-
gen peroxide in TBS. The reaction was stopped by
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washing with H2O. Enzymatic reactions were ana-
lyzed with a hand-held densitometer (Gretag Ltd,
Regensdorf, Switzerland).

Detection of IgE binding to dotted allergens.
Allergens (grass pollen mix, ryegrass pollen, mug-
wort pollen, plantain pollen, house-dust mite, stor-
age mite, cat dander, dog dander, and house dust
including house-dust mite) were dotted in triph-
cates at a concentration of 1 |xg per dot, dried, and
saturated as above. IgEs were diluted to 2400 ng
per ml, and, together with buffer control, applied
overnight at 4°C, and washed as above. Bound
IgE was detected by peroxidase-labeled anti-IgE
antibody Le27 (1 :1000 for 2 h), and the reaction
developed as above. Reactivities were compared to
dotted standard IgE (IgE-PS) 50 ng per dot.

RAST

RAST allergen disks, standard disks, and standard
IgE were purchased from Pharmacia. RAST experi-
ments were performed according to the manu-
facturer's instructions, with slight modifications. In
brief, IgE samples were diluted (1000 IU/ml) in
Dulbecco's PBS, or PBS containing 50% heat
inactivated fetal calf serum (FCS), or PBS con-
taining 50% normal human serum (NHS) (see
above). Samples of 100 |a,l were then applied to
multi-RAST allergen disks (Pharmacia, tJppsala,
Sweden), or to disks coupled with extracts from
house-dust mite {D. pteronyssinus, dl) and from
timothy grass pollen {P. pratense, g6), for 3 h at
room temperature. Disks were then washed in

0.9% NaCl soIution/0.05% Tween 20. Tlien poly-
clonal '^''I-labeled rabbit anti-IgE antibody (50 ^1,
approximately 60000 cpm/disk) was applied over-
night at RT. RAST disks were then washed with
0.9% NaCl solution/0.05% Tween 20 (30 min, three
changes), and bound activity was determined in a
gamma-counter (Gammamatic, Kontron Instruments
AG, Zurich, Switzerland). Values were compared
to the RAST standard curve (Pharmacia), obtained
by testing the supplied standard disks with 50 |J,1
undiluted standard serum (Pharmacia).

RAST inhibition

A serum pool (50 |J,1) from allergic patients (see
above) and 100 |J,1 of the IgE preparations (1000
IU/ml) were incubated with 0, 5, 50, or 500 |ig
house-dust mite {D. pteronyssinus) (dl) or timothy
grass pollen {P. pratense) (g6) extract overnight
at 4°C. RAST disks coupled with house-dust mite
{D. pteronyssinus) (dl) or timothy grass pollen
{P. pratense) (g6) were added, and then the RAST
experiment was continued as described above.

Histamine-release assay using PBL passively
sensitized to IgE

The blood samples were collected from a volunteer
known to be a good releaser in histamine-release
tests. Mononuclear cells (PBL) were isolated from
20 ml blood by Ficoll-Hypaque density sedimenta-
tion. PBL were diluted in RPMI 1640, containing
0.25% bovine serum albumin. One part of the cells

Table 1. Binding of myeloma IgEs and recombinant IgE peptide (CH1--CH4) to various allergens in immunodot

Outdoor

allergens' Grass pollen mix

Binding of various IgEs to allergens (%|'

Byegrass pollen Birch pollen Mugwort pollen Plaintain pollen

IgE-PS"

IgE-VL

IgE (CH1-CH4I

Buffer

Indoor

allergens'

IgE-PS''

IgE-VL

igE (CH1-CH4)

Buffer

13.1

100.0

6.5
0

House-dust mite

23.1

27.9

15.0

0

87
10.7

6.5
0

Storage mite

28.9

36,2

15.0

0

10.9

12.8

4.4
0

Cat dander

23.0

30.6

12.0

0

30.8

38.3

37.1

0

Dog dander

17.3

27.9

15.0

0

24.0'̂

29.7

15.3

0

House dust and

house-dust mite

34.6

44.6

20.9

0

" In immunodot assay, allergen extracts were dotted at concentration of 1 |.ig per dot. and standard IgE-PS at 0.5 ng/dot |see c).

'' 1000 IU of myeloma IgEs PS and VL and recombinant IgE peptide (CH1-CH4) in PBS 50% ECS were applied to dotted strips. Alternately, PBS 50% FCS as control was

used. Dots were developed with peroxidase-labeled monoclonal anti-IgE antibody (Le27|.

" Signal obtained by revealing antibody Le27 against standard IgE was set equal to 100%. IgE that adsorbed to dotted allergen was detected by same revealing antibody

and expressed as percent reactivity to dotted IgE directly recognized.
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Table 2. Myeloma IgE, chimeric IgE, and recombinant IgE in BAST

Tree pollen (tx9)
Grass pollen (gx3)
Weed pollen (wx3)
House dust (hx2)
Molds (mxl)
Epithelia (exi)
Bee venom
Penicillin G

IgE-PS

2"
2
2
2
2
2
2
0

IgE-VL

2
1
2
2
1
2
2
0

lgE-JW8

2

C
sl

3
2

C
sJ

3
2
0

IgE (CH1-CH4)'

C
sJ

1
1
1
1
1
2
0

° Purified myeloma IgEs PS and VL, chimeric IgE JW8, and recombinant IgE peptide
(CH1-CH4) were diluted in PBS; 2400 ng (1000 IU) per BAST disk was used.
^ "Specific IgE" binding was detected with multi-RAST disks and bee venom disks
from Pharmacia (Uppsala, Sweden). Values indicate detected BAST classes.

was used directly in the histamine-release assay. An
ahquot of cells was first treated with low pH and
then passively sensitized with purified myeloma

IgE (IgE-PS, IgE-VL), chimeric IgE (IgE-JW8), or
recombinant IgE peptide CH1-CH4. In brief, 3x10''
PBL per ml were incubated with 5% (v/v) 0.5 N
HCl, at a final pH of 3.5 for 10 min at room
temperature. pH was then neutralized (pH 7.5)
with 3.5% (v/v) 0.5% NaOH. Stripped cells were
immediately washed in 10 ml RPMI containing
bovine serum albumin and then incubated with IgE
preparations, 1 Hg/ml RPMI, for 30 min at room
temperature. Cells were then washed 3x10 min in
RPMI, and after the last washing they were resus-
pended in histamine-release buffer (see below).

Histamine release was assayed with a histamine
radioimmunoassay (RIA) kit (Immunotech SA,
Marseille, France) according to the manufacturer's
instructions. In short, untreated and stripped/
passively sensitized mononuclear cells were used
at cell concentrations of O.5xlO''/ml in histamine-
release buffer (supplied in the histamine RIA kit).

10000.

1000 500 200 100 50

lUlgE

sooo.

1000 500 200 100 50

lUlgE

10000

7600 •

2500

1000 500 200 100 50

lUlgE

1000 500 200 100 50

IU IgE

ioooa

1000 500 200 100 50

lUlgE

1000 500 200 100 50
lUlgE

-IgE -PS -IgE -VL -rec. IgE peplide CH1-CH4

Fig. 1. Evaluation of nonspecific IgE binding. Commercial multi-RAST disks coupled with tree, grass, weed pollen allergens, house
dusl, molds, and epithelia extracts, and penicillin G were used. Myeloma IgEs (IgE-PS and IgE-VL) and recombinant IgE peptide
(CHt-CH4) were diluted in PBS, and serial dilutions from 2400 ng/t:il (corresponding to 1000 IU) to t20 ng/ml (corresponding to
50 ItJ/ml) were applied. IgE was detected with supplied ''^I-labeled rabbit antihuman IgE antibody. Reactivity was compared to
supplied standard serum, and RAST classes were calculated.
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Fig. 2. Inhibition of tgE binding to D. pteronyssinus (dt) and P. pratertse pollen (g6) on RAST disks. Myeloma IgEs (IgE-PS and
IgE-VL) and chimeric IgE-JW8 were tested at 2400 ng (1000 IU) per ml PBS, and reactivity was compared to serum pool from
allergic patients. Samples were tested either uninhibited or inhibited by 5-500 |xg dt and g6 extraet per disk. Bound IgE was
detected with supplied radiolabeled anti-IgE antibody from RAST kit (Pharmacia), and detected cpm levels were expressed as
RAST classes 1-4.

A volume of 100 |xl of cell suspensions per well was
pipetted into microtiter plates and incubated in
duplicate with 50 |xl of monoclonal anti-IgE Le27
(0.1 |ig/ml), with H2O (total histamine content), or
with histamine release buffer only (spontaneous
histamine release), for 30 min at 37°C. Plates were
then centrifuged at 4°C (300 g) and transferred on
ice. Supernatants were collected and azylized. A
volume of 50 ml of azylized samples and 50 ml of
azylized histamine standards (0.5-150 mmol/1) were
transferred into tubes coated with monoclonal
antihistamine antibodies. Then, 500 |j.l azylized
'^^I-labeled histamine was added to each tube and
the mixture incubated for 18 h at 4°C. Bound
^^^I-labeled histamine was counted in a gamma-
counter.

Results
Myeloma IgE, chimeric IgE, and recombinant IgE
react with allergens in immunodot

IgE antibody was isolated from the serum of a
patient (V.L.) suffering from IgE myeloma and
allergic symptoms. An immunodot assay was per-
formed to test whether the myeloma IgE-VL binds
specifically to allergens. Series of indoor and out-
door allergens were dotted on nitrocellulose strips
which were incubated with the myeloma IgE-VL
and, as a control, with another myeloma IgB-PS
and with a recombinant FCj, peptide CH1-CH4. The

IgE preparations were used at concentrations of
1000 IU/ml. As shown in Table 1, myeloma IgE-
VL binds to all allergens tested, and the reactivity
was especially strong to grass and mugwort pollen
extracts, as well as mite allergens. IgE-PS and the
recombinant Fc^ peptide CH1-CH4 also bound to
the allergens, indicating nonspecific binding of IgE
to allergens. The fact that even the recombinant Fc^
peptide lacking the variable Ig domains bound
to allergens suggests that allergens can bind non-
specifically to the constant domains.

Myeloma and chimeric atid recombinant IgE
CH1-CH4 in RAST

To confirm IgE binding to allergens, we used the
myeloma IgEs, the chimeric IgE-JW8, and the re-
combinant IgE peptide CH1-CH4 in a commercial
RAST with indoor and outdoor allergens (Table
2). The results obtained were similar to those
obtained in the above immunodot assay. Both IgE
myelomas and the chimeric IgE (IgE-JW8) bound
to all indoor and outdoor allergens in the range of
RAST classes 1-3. The recombinant IgE peptide
showed allergen-binding activity of RAST classes
1-2.

To improve quantification of the nonspecific IgE/
allergen interactions, we used several dilutions of
IgEs in the RAST assay. Fig. 1 shows that below a
concentration of 500 IU the binding of IgEs to the
different allergens was usually nonsignificant.
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IgE-PS

0 1 6
hours of desialization

IgE-VL

s.
0 1 6

hours of desia,ization

lgE-JW8

-polyclonal
anti-IgE

-Le27

0 i h

hours of desialization

Fig. 3. Effects of neuraminidase treatment of myeloma and
chimeric IgEs on binding of anti-IgE antibodies. Amount of 1
rng of each IgE preparation, native and desialized, was dotted
onto nitrocellulose strips and incubated with peroxidase-
labeled monoclonal anti-IgE antitiody Le27 (1 : tOOO), and
peroxidase-labeled polyclonal anti-IgE antibody (1 : 2000). y-
axis indicates percentage of binding of respective antibodies.

Inhibition of IgE binding in RAST

For further investigation of the nonspecific binding
of the IgEs to the allergens, RAST inhibition was
performed with myeloma IgEs (IgE-PS, IgE-VL),
chimeric IgB (IgE-JW8), and, as control, a serum
pool from allergic patients. RAST disks coupled
with extract from D. pteronyssinus (dl) or with
extract from P. pratense (g6) were incubated with
the preformed complexes of the different prepara-
tions of IgEs with extract from either house-dust
mite (dl) or timothy-grass pollen (g6) at different
concentrations. Fig. 2 shows that the binding of
serum pool IgE to dl disks was inhibited by
increasing concentrations of dl extract, and the
binding to g6 disks by g6 extract, as expected. No
inhibition was observed when the nonmatching
allergens were used.

Preincubation of myeloma IgEs and chimeric
IgE-JW8 with dl extracts (but not with g6) reduced

the nonspecific IgE-binding to dl disks in the
presence of high allergen concentration, mimicking
specific inhibition. With g6 disks, inhibition was
achieved with the nonmatching, but not with the
matching allergen, showing nonspecificity of the
IgE/allergen interaction.

Deglycosylation of IgEs

The recombinant epsilon domains are not glyco-
sylated and were less potent in nonspecific binding.
For investigation of whether nonspecific IgE-
allergen interactions may be due to glycosylation,
myeloma and chimeric IgEs were desialized with
neuraminidase. Deglycosylation was controlled by
SDS-PAGE (data not shown). In an immunodot
assay, a monoclonal antibody (Le27) and a poly-
clonal anti-IgE antibody were used to test the
integrity of the desialized IgE preparations. Fig. 3
shows that the deglycosylated IgE preparations
could still be recognized by the anti-IgE anti-
bodies. To determine whether the desialized IgEs
can also bind to basophils, we tested IgE-PS, IgE-
VL, IgE-JW8, and recombinant Fc^ peptide CHl-
CH4 in a histamine-release assay (Table 3).
PBL were isolated, stripped for residual IgE, and
sensitized to native or desialized IgEs. Tlie
anaphylactogenic monoclonal antibody Le27 (26)
released histamine equally well from PBL sensitized
to native or desialized IgE-PS. Desialized IgE-VL
bound significantly less to basophils than the
native, and the opposite effect was observed with
chimeric IgE: more histamine was released with the
desialized than the normal IgE-JW8, reflecting
better binding to Fc^ receptors of the desialized
IgE-JW8. Tlie monoclonal anti-IgE antibody
BSW17, a nonanaphylactogenic antibody (26), did
not trigger histamine release from basophils (data
not shown).

Table 3. Histamine release from PBL sensitized to desialized IgE

Histamine

Control PBL

Stripped PBL

+ IgE-PS

+ Deglycosylated IgE-PS

+ IgE-VL

+ Deglycosylated IgE-VL

+ lgE-JW8

+ Deglycosylated lgE-J\/V8

-l-lgE(CH1-CH4)

release induced by anti-IgE LeZ7

nmol'

7.4
1.8
3.B
3.1
4.2
0.7
0.6
5.2
2.0

%"

100
24.5

48.8

41.7

57.1

9.4
8.2

69.7

27.3

' Values indicate net histamine release obtained from 5 x 1 0 ° PBL per ml.

' Release obtained by triggering witii Le27 was set equal to 100%.
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These experiments showed that PS-IgE retained
its biologic activity after desialization, in agreement
with studies showing that glycosylation is not ne-
cessary for FCgRI binding (27), However, IgE-VL
lost its binding ability, and IgE-JW8 gained activity,

Desialized IgE in RAST

IgE-PS, IgE-VL, and IgE-JW8 were tested again
by RAST to compare the reactivity against allergens
after neuraminidase treatment (Fig, 4), Binding of
IgE-PS to att attergens was unaffected by desiali-
zation. In contrast, desialized IgE-JW8 reacted
weaker with all allergens than the native prepara-
tion. The opposite result was obtained for IgE-VL
where the reactivity was stronger with desialized
IgE than with native nondesialized IgE, As for the
sensitization of basophils, all three IgEs behaved
differently after deglycosylation,

IgE binding in serum

To simulate serum conditions, we diluted IgE
samples in NHS or FCS, and a new RAST assay
was performed (Fig, 5), Binding of the native
IgE preparations IgE-VL, lgE-JW8, and CH1-CH4
showed reactivity patterns similar to those ob-
tained when diluting in PBS, Only IgE-PS reactivity
with allergens decreased when diluting in serum.

These results indicate that nonspecific binding of
IgE to allergens may also occur under "physio-
logic" conditions.

Discussion
There is evidence that chnical cross-reactivities
between allergens are based on different immuno-
logic mechanisms (3-9 [review]). However, patients
with elevated IgE levels often have multiple
weakly positive RASTs against non-cross-reactive
allergens, pointing to a possible nonspecific IgE-
allergen interaction. Our data show that two
myeloma IgE proteins of unknown specificity, a
chimeric IgE with a known specificity (NIP) and
a recombinant IgE peptide composed of the four
heavy chain domains, interact nonspecifically with
a large variety of allergens. Of course, our study
cannot clarify the actual extent of allergen-binding
via the variat)le immunoglobulin chain, or nonspe-
cifically via the constant domain of the IgE mole-
cules. It may also be difficult to assess allergen
binding precisely, because some of the myeloma
IgEs seem to undergo a conformational change
after deglycosylation and bind even better to
allergens. Similarly, we have recently shown that
the binding of antigen to chimeric IgE changes
its conformation (28), However, nonspecific IgE
binding to allergens in RAST occurred at higher

IgE-PS IgE-VL

1500O

10000 - •

5000 ••

lgE-JW8
15000

10000 ••

ree, IgE peptide CH1-CH4

tJ: 1 • 1
( D C [ f l C - O C (D -K m
£ Qj o i Q j ( U Q J t/)ii; "n

^ TOI^ (1)^ 3 ^ —
• " O ^ O > O O ^ O

Q. O) Q. > Q. x: E

untreated n deglycosylated

§J
2.
03

Fig, 4. Desialized and native IgE in RAST: 2400 ng/ml of native myeloma IgE-PS and IgE-VL, chimeric lgE-JW8, and untreated
recombinant IgE peptide CH1-CH4 (black columns) were tested for binding to six different allergen families on multi-RAST disks
(Pharmacia), Their reactivity was compared to desialized IgEs (white eolumns). Values indicate cpm.
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Fig. 5. Binding activity of IgEs diluted in fetal calf serum (FCS) (black columns) or normal human serum (NHS) (white columns)
in RAST. Native myeloma IgE-PS and IgE-VL, chimeric IgE-JW8, and recombinant IgE peptide CH1-CH4 diluted in FCS or
NHS were tested with allergen extracts coupled to multi-RAST disks.

total IgE values and even under "physiologic
serum" conditions. Thus, our data indicate that in
patient sera with elevated IgE levels, low RAST
classes should be recorded with caution. Our data
do not imply that this nonspecific binding to IgE
has a clinical significance.

We have also shown here that the usual specifi-
city testing by RAST inhibition may be an addi-
tional source of pitfalls as long as it cannot be
decided whether and how much of the binding
activity was mediated by the variable Ig domain.
Of course, our data do not contradict findings of
specific RAST inhibition (RAST class II or greater)
if total IgE levels are below f 00 units.

To investigate whether the observed nonspecific
binding to allergens may be additionally influenced
by the carbohydrate moieties on IgE, we deglyco-
sylated IgE, with neuraminidase. Previous work has
shown that the presence of N-linked sugars is not
necessary for Fc^RI binding (27). Tlius, the recom-
binant IgE peptide CH1-CH4 was shown to bind
to basophils, and could also be effectively triggered
by a monoclonal anti-IgE antibody (Le27). How-
ever, in the present study, we demonstrated by
histamine-release experiments that glycosylation
may play a role in Fc^ receptor binding of IgE.
Dramatic changes of histamine release were ob-
served when native or desialized IgEs were used
for sensitization of basophils. Desialization affected

also IgE binding to allergens. However, both effects
were most likely due to conformational changes of
IgE after desialization, indicating that glycosylation
may play a crucial role in the conformation of IgE
(f5). Therefore, interactions between IgE and the
cross-linking agent depend on the molecular struc-
ture of the cross-linking agent as well as that of IgE
(16, 17).

Acknowledgments
This work was supported by grant no. 3-8850-88 from the Swiss
National Science Foundation. Our special thanks to Ms Marlies
Schluchter, Vreni Ramseier, and Susanne Blaser for their
excellent technical assistance.

References
1. Gall H, Kalveram K-J, Forck G, Sterry W. Kiwi fruit allergy:

a new birch pollen-associated food allergy. J Allergy Clin
Immunol I994;94:70-6.

2. Halmepuro L, Vuontela K, Kalimo K, Bjorksten F. Cross-
reactivity of IgE antibodies with allergens in birch pollen,
fruits and vegetables. Int Arch Allergy Appl Immunol
t984;74;235-4{).

3. Shibasaki M, Isoyama S, Sumazaki R, Takita H. Cross-
reactivity of IgE antibody against Dertnatophagoides
farinae with Litnultts polyphetittts agglutinin. Clin Exp
Allergy t994;24(4):386-93.

4. Hirschwehr R, Valenta R, Ebner C, et al. Identification of
common allergenic structures in hazel pollen and hazel-
nuts: a possible explanation for sensitivity to hazelnuts in

851



Jensen-Jarolim et al.

patients allergic to tree pollen. J Allergy Clin Immunol
1992;90(6):927-36.

5. Ebner C, Birkner T, Valenta R, et al. Common epitopes of
birch pollen and apples - studies by Western and Northern
blot. J Allergy Clin Immunol 1991;88(4):588-94.

6. Valenta R, Breiteneder H, Pettenburger K, Breitenbach M,
Rumpold H, Kraft D, Scheiner O. Homology of the major
birch pollen allergen, Bet v I, with the major allergens of
alder, hazel, and hornbeam at the nucleic acid levels as
determined by cross-hybridization. J Allergy Clin Immunol
1991;87(3):677-82.

7. Valenta R, Duchene M, Ebner C, et al. Profilins constitute
a novel family of plant pan-allergens, i Exp Med 1992;
175(2):377-85.

8. Aalberse RC, Koshte V, Clemens JGJ. Immunoglobulin E
antibodies that crossreact with vegetable foods, pollen, and
Hymenoptera venom. J Allergy Clin Immunol 68;5:356-64.

9. van Ree R, Aalberse RC. Pollen-vegetable food cross-
reactivity: serological and clinical relevance of cross-
reactive IgE [review]. J Clin lmmunoassay ]993;16:124-30.

10. Baenzinger J, Kornfeld S. Structure of the carbohydrate
units of IgE immunoglobulin. IL Sequence of sialic acid-
containing glycopeptides. J Biol Chem 1974;249:1897-1903.

11. MacDonald SM, White JM, Kagey-Sobotka A,
MacGlashan DW Jr, Lichtenstein LM. TTie heterogeneity
of human IgE exemplified by the passive transfer of D20
sensitivity. Clin Exp Allergy 1991;21(l):133-8.

12. Robertson MW, Liu FT. Heterogeneous IgE glycoforms
characterized by differential recognition of an endogenous
lectin (IgE binding protein). J Immunol 1991;f 47(9):3024-30.

13. MacDonald SM, Langdon JM, Greenlee BM, Kagey-
Sobotka A, Lichtenstein LM. IgE-dependent histamine
releasing factors. A brief review. Int Arch Allergy Appl
Immunol 1991 ;94(1-4):144-7.

14. Brassart D, Kolodziejczyk E, Granato D, et al. An intestinal
galactose-specific lectin mediates the binding of murine
mouse IgE to mouse intestinal epithelial cells. Eur
J Biochem 1992;203(3):393-4.

15. Wollenberg A, de la Salle H, Hanau D, Liu FT, Bieber T.
Human keratinocytes release the endogenous beta-
galactoside-binding soluble lectin immunoglobulin E (IgE
binding protein) which binds to Langerhans cells where it
modulates their binding capacity for IgE glycoforms. J Exp
Med 1993;178(3);777-85.

16. Shibasaki M, Sumazaki R, Isoyama S, Takita H. Interaction

of lectin with human IgE: IgE binding property and
histamine-releasing activity of twelve plant lectins. Int Arch
Allergy Immutiol 1992;98(l):18-25.

17. Windelborg-Nielsen B, Hansen B, Damsgaard TM, Herlin T.
Basophil histamine release induced by anli-lgE and conca-
navalin A. Relation to the total plasma IgE content.
Allergy 1993;48:54-61.

18. Zavazal V, Krauz V Lectin-binding ability of immuno-
globulin E and its participation in triggering of mast cells.
Folia Microbiol 1985;30:237-68.

19. Zavazal V, Sach J, Rozprimova L, Brumelova E. An
unusual case of the IgE myeloma. AUergol Immunopathol
(Madr) 1978;6:423-9.

20. Neuberger MS, Williams GT, Mitchell EB, Jouhal SS,
Flanagan JG, Rabbitts TH. A hapten-specific chimaeric
IgE antibody with human physiological effector function.
Nature 1985;314:268-70.

21. Qiu G, Vogel M, Gauchat J-F, Mandallaz M, de Week AL,
Stadler BM. Human IgE niRNA expression by peripheral
blood lymphocytes stimulated with interleukin-4 and
pokeweed mitogen. Eur J Immunol 1990;20(10):2191-9.

22. Amann E, Brosius J, Ptashne M. Vectors bearing a hybrid
trp-lac promotor useful for regulated expression of cloned
genes in Escherichia coll. Gene 1983;25:167-78.

23. HeJfman DM, Feramisco JR, Fiddes JC, Tliomas GP,
Hughes SH. Identification of clones that encode chicken
tropomyosin by direct immunological screening of a cDNA
expression library Proc Natl Acad Sci U S A 1983;80:31-5.

24. Bradford MM. A rapid and sensitive method for the
quantitation of microgram quantities of protein utilizing
the principle of protein-dye-binding. Anal Biochem 1976;
72:248-54.

25. Knutti-Miiller J, Stadler BM, Magnusson CM, de Week AL.
Human IgE synthesis in vitro: detection with monoclonal
antibodies. Allergy 1986;41:457-67.

26. Stadler BM, Stampfli MR, Miescher S, Furukawa K,
Vogel M. Biological activities of anti-IgE antibodies. Int
Arch Allergy Immunol 1993;102:212-16.

27. Basu M, Hakimi J, Dharm E, et al. Purification and
characterization of human recombinant IgE-Fc fragments
that bind to the human high affinity receptor. J Biol Chem
1993;268(18):13118-27.

28. Stampfli MR, Rudolf M, Miescher S, Pachlopnik JM,
Stadler BM. Antigen-specific inhibition of IgE binding to
the high-affinity receptor. J Immunol 1995;155(6):2948-54.

852




