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Fucose ¢1,3-Linked to the Core
Region of Glycoprotein N-Glycans
Creates an Important Epitope for IgE
from Honeybee Venom Allergic
Individuals
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Abstract

The reactivity of sera from honeybee venom allergic patients with the N-glyean
of phospholipase A- was mvestigated using neoghveoproteins with an enzyme:-
linked immunosorbent assav. Of 122 sera with appreciabie levels of I¢E anu-
bodies direcred against bee venom as measured by radioaiicrgosorpent tent
34 sera exhibited significant amounts of givean-reactive igE. These seru
cross-reacted with the N-glvcan from the plant elycoprotein bromelam. The
interaction of IgE with the N-glyean from phospnolipase could be inhibited
with glvcopeptides tfrom bromelain which shares the «l.3-rucosvlation of the
asparagine-bound N-acctvlglucosamine with bee verom phospholipase. Since
defucosvlated  bromelain  glveopeotides  or  glveopentides  contaiming
Man:GleNAc- olizosaccharide were not recognized by most of these seri. wy
conclude that al 3-fucosviation of the mnermost N-acetvlglucosamine residus
of N-glveoproteins forms an IgE-reactive determimant. Tnis structural element
is trequent in glycoproteins from plants. and it occurs aiso in insects. Itis sus-
pected to be one of the major causes of the broad allergenic cross-reactivity
among verious allergens from insects and piants.

seessscecaaccsscssens

Honevbee venom aieray is promariiv an IeE-mediated
tvpe of hynersensitivity. Due to possible anaphyiactic re-

Despite the finding of cross-reactions between vegeta-
ble foods. pollen, and insect venom due 1o IgE against a
ubiquitous cross-reactive carbohydrate determinant {1, 2].
the involvement of the carbohvdrate moicty of glvcopro-
teins in allergic reactions has received minimal attention.
Sea squirt O-glycans as well as N-givcans from & honevbee
venom glycoprotein have been reported to bind igk trom
allergic individuals [3. 4].

actions to honevbee venou. bew stngs arce a lethal threat
to allergic persons [e.g.. 3. 0. Among tie Varous comre -
nents of bee venom. phospiolipese A~ ¢ PLA) 1< the major
allergen [7]. although other compunents
luronidase mav likewise povan impoerantrole [S.9] PLA
accounts tor 127¢ of the
thus the major protein component (0] o a glveonron
composed of 134 amine ucids wid @ single carbohvdrate
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side chain linked to asparagine 13 [11]. About 1252 of PLA
occur as a non-glycosylated isoform [4. 12). By sodium do-
decyl sulfate-polyacrylamide gel electrophoresis (SDS-
PAGE). the glycosvlated fraction is separated into two
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The occurrence of Fue al3-linked to the innermost
GleNAcis a remarkable analogy to the N-glveans of plants
which often additionally displav a xyvlose linked to the
-mannosyl residue. Tvpical examples o1 this structural
type are the N-glvcans of pineapple stem bromeiain (two
mannoses) and of horseradish peroxidise (three man-
noses) [14, 15} (formula 2).
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Such N-glveans are immunogenic. leading to highlv
cross-reactive antisera [16. 17]. The participation ot :he
Fucal.3 and Muanad o resiaues in the jvrmation of the im-
munogenic determinant has been revealed in the case of a
rabbit antiserum [15, 18]. although other structural fca-
tures, e.g.. the xviose residue, may likewise constitute tne
heartof an epitope region [17.19). Immunization with PLA
has been shown to elicit an immune response which was
partiallv directed against the carbohydrate moiety of PLA
[20]. Again. this serum cross-reacted with a number of
plant glvcoproteins. In analogy to antisera raised against
plant glvcoproteins, the reaction of anti-PLA serum with
the N-clvean was shown to involve the Fuca!-3GIeNAc-
Asn group {20]. '

bands: PLA-18. the main glvcoform. and PLA-20, contain-
ing N-acetvigalactosamine [12]. The structures of the het-
crogencous N-ghean ot the glveosvlated fraction of PLA
have now been clucidated [13) (formula 1: Fuc = fucose).
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Weber et al. [4] recognized that the sera of some bee
venom allergic individuals contained IgE antibodies di-
rected against the carbohvdrate poruon of PLAL At thit
tme ne reftable information on the structures ot these N-
giveans was available. Since the structures ot the PLA N-
glvcan now have becn ciucidated [13]. we reinvestgated
these carlv findings and tried to identity the structural fea-
ture(s) responsible for the TgE-carbohvdraie inieruction.
Ir this reportwe fave investivated the interaction »f fe?P
antbocies of 122 mdividual sera from bee venom ulicrgic
paticnts with the carvohydiate moseties of honevbee PLA
and of plant givcoproteins using. among others, nc.ogh-
coproieins as coat antigens with an enzvme-linked immu-
nosorbent assay (ELISA).

Maz:eriais and Methods

Allereie Parient’s Sera io:d Orher Materiuls

One «ccretseratAand Bseray from 3 bee venom alfergic patier s
was o kind 2ift of Drs H Ebnerand DL Rrart (Ambulaionium tar Al-
lergic uivu awinische Immunoiogie. Vienna, Austria), ZUsera o sera
were donated by Dro K Elnerseon (Phermacia. Uprsala, Swedes

another  sera (D seray were kKindly provided by Dr. J Rinz ' De
matoie CDwision of the Universitatiskrankenhaus Hambura-Ep-
pencert. RG: and one serum (B was obtained om u dee venom

aliergic coliuboraier of the Universtat iur Bodenkualtur. The sora of
sroup A had radioaticressorbent st i RAST Y seeres clusses ayainsi
bee ver: o of atlcass T ocho otner cerw ot Zoor hidher. As rar os the
RAST clusy i ziveno it was getermincd with the CAP system  Phar-
mac:a).
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Free and alkaline phosphatase conjugated mouse antihuman IgE
monovional antibody (Pharmingen) and goat antimouse IgG (H+ L)
coupicd to alkaline phosphatase were obtained from Dianova (Ham-
burg), and a human IgE standard was delivered from Behring (Mar-
burg, FRG).

Lvophilized bee venom was purchased from Nectarcorp (Sotia.
Bulgaria). Pineapple stem bromelain. horseradish peroxidase. pro-
nase E from Strepromyces griseus. 3-N-acetyvlhexosaminidase from
jack beans, and rabbit antihorseradish serum were from Sigma. §-Ga-
lactosidase from_dspergillus oryzae was purified as described [13}. Gly-
coamidase A trom almonds was purchased trom Seikagaku Kogyvo
(Tokyo. Japan).

Preparation of Antigens, Neoglvcoproeins. und Iniubitors

PLA was purified from hor vhee venom by get filtration and ion
exchange {12]. The ungiv. ~vlated variant, termed PLA-16 referring
to the moiccular mass [12: r PLA-O according 1o its affinmuy towards
concanavalin A [4]. was prepared by lectin atiinity chromatography
[4]. Its purity wis ascertained by SDS-PAGE

Pineappie stem bromelain and horseradish peroxidase were puri-
fied as described [21]. Glycopepudes were prepared fromy unfraction-
ated PLA, f* »m bromelain. and from ¢ ~inc fibrin by two cvcies of di-
gestion with pronase followed by gel filtration over Sephadex G-23
using . 7c (vv) acetic acid as the eluent. Further punification was
achieved hy anion-exchange chromatography on Scphadex DEAE-
A25 using 0.01-0.8 M sodium borate (lincar gradient. pH 8.5;. The
main products were Asn(CHO)-Lys,, , in the case of PLA and Asn,, -
Asn(i HO:-Glu-Ser-Ser  of bromelain as deduced from amino woid
composition (dits 10t shown).

bromelain civeopeptides were defucosyviated with trifluoroacetic

acid  rmignn at room temperature «nd suiscaueniy subjecicd o
gel 1 - rion {15, 20]. As shown by merosuccharide analysis using
GLe  5S [21], the resulting glycop.otide bromelwin/-Fuc contuined

less tnan 17¢ of the fuc.se oricinall ~resent.

Fibrin givcopeptides were desiutiicd with sulfuric acid (30 mAf.
80°C. 20 min) and desalted by gei liltracon. % austive dige-tion
with -gni. © widase and B-N-acetvihexosimin

g tne core poasacenaride Man.GooN AC, peptide [131

Civeopopades were coupled © hovins crum albumin with 1-
ethyi-3-( 3-dimethyvlaminopropvlcarooediis i phosph:ite-buf-
fered salinre uang a 25-fold molar oxc of ghveopeptide [i55
Ther:by, 3— ol oligosaccharide wus attaciic - per mole o1 proiein as

e vielded a olvi

deter - ned by gas chromatography-mass sp. .- rometry and high-per-
form. aquid chromatography ani'vsis o1 wonosugars {221

F . oucgossccharides were obtammed {roe melain ghveopep-

tidex - digestion with glveoamidase A foiion. . v pusiage over Do-
wex S -X2in 5% acetic acid. Partof this jreparaton was reduced

to oii. saccharitol with sodium horohvdriue. Another port was re-
auctr . amunated with Z-aminepyridine {13, 235, Thes. samples
were pur

~d by gel tiltretion,

E i ISA und Immunobiot

C-nerally. an 1mount of 0.2 mi of the respective solution was in-
cubi  stroem: emperature if not otherwice stated. Antigens (0411
mg/mt: were coated on V6-well microtiter plai :s (NUNC) at 37 °C for
2 husing 0.1 M sodium carbonate buffer (pH Y.0). The wells were sat-
urated with bovine serum aibumin. Patent sera were diluted appro-
priatelv (5-38-:01d) with Trix MS-buffored saline (TBS: 0.1 M Tris
HCL 01 M NaCl 2.5 mM MeCl,. pH 7.4) containing 1).5% (w/v) bo-
vine serum albumin and were allowed to react overnight. The wells

were then incubated with the alkaline phosphatase conjugated anu-
human IgE antibody for 3 h. Sodium-4-nitrophenyviphosphate (1
mg/mlin 0.1 M Tris/HCL 0.1 M NaClL 2.5 M McCl.. pH 9.6) was added.
and the reaction was stopped after | h by addition of 30 ul of 3.0 .M
NaOH. All measurements are referenced to an IgE standard which
was subjected to ELISA using antthuman [gE as the coat. Since no
corrections for differences in antigen density and binding affimities
were made. the results, though expressed in nanograms per mitliliter,
must be regarded as apparent concentrations.

- ELISA inhibition :~~ays were perfermed accordingly, except that
the sera were preincudated with inhibitor for 3 h at room temper-
ature. For inhibition assays. the sera were difuted to give 80 ¢ max-
imum binding of IgE to the coated antigen. The inhibitor concontra-
tivis were determined by high performance hiquid chromatography
of N-acetviglucosamine [22].

For immunoprints. the isoforms of PLA were separated by SDS-
PAGE using 1 14% gel {12], and the protein bands were tr osterred to
nitrocellulos . Blots were incubated overnight with difur era(1:20
in TBS curw ung 0.7 Tween 20). catter washing. the stops were -
cubated witn mouse anti-IgE (1:1L000 in TBS-Tween) foltowed by
ot antimouse [gG eonjugited to alkaline phosphatase (150060 m
TBS-Tween). Bound I¢E was now visualized using the NBT BCOTP ay
ing solution [24]. A reference strip was stained with india ink.

Results

Selecticn of Sera = - “urther Experiments

1.2 sera of individuads classitied o bee venem allergic
weore tested for their roactnaty againsturn racaonicd hos
evoee venom PLA using an ELISA testsysiem. 47 o1 thesc
scraexhibited an apparent content« tmore than 2 » miof
I¢E against PLA ("apie 1). Sera containing app:caable
levels of 1ot antibodics directed aguinst the curbohyvdrate
portion of PLA wers oo foun athiseronn There vre,
the speaificity of these 47 so0 s i e
The other sera may »ave conta. . Ao wrvervlow o s ot
PLA-speccific IgE. Trere is some sk that conformational
epitopes o PLA may be disrupted by the adsorption of the
antigen to the surrace of the microtiter plate. gk antibod-
~'dnotbe recognized

Vestive ol

“rected again~t such epitopes

¢ applied test -wstem. Aadr . tie g

i~ .rom the 75 <era which did oo sizniscaativ react win

PLA in ELISA = have been direct. . agamst bee venon
components othe. “han PLA.

REtalsTon

IgE Bindine ro the Carbohydraie Porzon of PLA and of

Piant Glvcoproteins

The unghcosviated fraction PLA-16 & °LA neosis-
coprotein (PLA glycopentides couriedto e ne serur -
bumin) were used - coat ariige: - [oE T LISA 6o -
mate the amounts o 1gE directed wards the nolypenr
and the carbohy -ri o moiety. respectively (zabie 1), Ti
sera thus fell inue three groups cxhibitirz measur.c..

~p L




Table 1. Allergen-specific IgE content of

sera from 47 honeybee venom ailergic Serum  RAST class Coat anuigen

individuals code against PLA PLA-16 PLA bromelain bromelain; fibrin
bee venom . .
glycopeptide  glycopeptide  -Fuc (core)
Al =3 i) 175 25 23 - n.d.
A2 =3 20 20 - - - n.d.
A4 3 30 ) - - - n.d.
A9 =3 28 25 5 9 - n.d.
A0 =3 St - 2 30 - n.d.
All ] 125 2 0 f - n.d.
Al3 =3 I 2 S 15 - n.d.
Ald 23 20 N 25 5 - n.d.
AlS =3 125 10 N o3 - n.d.
. AZ0 =3 40 10 - - - n.d.
) Al =3 N 23 z 235 - n.d
A22 =3 20 20 2 IS - n.d.
A24 =3 23 27 10 - n.d.
AZh a3 3 - - - n.d.
A28 =3 28 16 - - - n.d.
AX2 >3 10 10 - - - n.d.
AN =3 10 h 25 s - n.d
Bl 3 23 20 2 2 - n.d
B3 3 10 2 35 25 - n.d
137 3 h - 23 3 - n.d
BY 3 25 - 5 55 - n.d
Bi2 3 3s 2 5 s - n.d.
B15 4 70 - 9 ol - n.d.
Bif 3 30 125 2 10 b n.d.
Bi7 3 3 33 2 2 - n.d.
. 4 4 35 3 - - - -
s 4 23 - 25 7.3 - -
Cn 6 225 133 Ix0 180 20 170
: 7 3 HY) - 235 H3 0 10
S8 4 33 3 - - - -
Clo 1 25 - 235 73 - -
Ci2 3 3 - 33 83 - -
i3 n.d STy RIS - 25 - -
e 4 3z - A 35 -
17 n d RN 20 - - - -
CiS 3 ik A 25 - - -
| C19 n.d 2= is - - - -
| 20 4 i - 75 73 - -
. D4 2 = - 3 10 - -
Dio 6 R - 20 30 - -
DI3 3 45 43 - - - -
224 2 - s A -
Do n.d s i23 6 3 nd n.d
D3t 3 P23 - 23 20 - -
D22 6 ) - S0 M) - -
D4 3 L 10 - - - -
D48 3 B - 3 15 - -

Values represent the apparent content of antigen-specific IeE (ngmi).
From 122 sera investigated onlv those are listed which reacted with PLA in the uppiicd
ELISA test system. Due to the speciat constraints of ELISA measurements. the v naes giv-
et have to be interpreted as appardnt concentrations. Natural protems wers C0dic - 10 sy
of unfructionated PLA and nonclycosvlated ssotorm PLA-I6. Neogiyeoproteins waors vend

Ak ~ ot 12! Vs e
bromeion Brocfwv-

as coat antigens in case of PLA cheopeptide. nrometamn giveopeptide.
copeptide). and tibrin (elveonerude). Fibrin contained the Man GleNA, core penta

ride. - = £LISA readings below the levet of significance: n.d. = not determined.

~n -
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binding: (1) to the polypeptide only (13 sera), (2) to both
peptide and carbohydrate (19 sera), and (3) to the PLA
glycopeptide only (15 sera). The carbohydrate specificity
of these IgEs is also evident on immunoblots (fig. 1). since
the ungiycosylated fraction PLA-16 and the glvcosvlated
main fraction PLA-18 (and PLA-20) separate on SDS-
PAGE. although they have identical polypeptide chains
{12].

Initial experiments revealed a cross-reactivity of the
antibee venom sera with bromelain and horseradish per-
oxidase which both share the «l.3-fucosviation of their N-
linked oligosaccharides with PLA. In order to avoid any
polvpeptide-based cross-reaction, bromelain glvcopep-
tides coupled to bovine serum albumin were used as coat
antigen for IgE ELISA. 33 of the 34 sera which reacted
with PLA glycopeptides aiso bound to the bromelain
neoglvcoprotein, and in many cases the binding was even
stronger (table 1). One factor contributing to this differ-
ence may be the heterogeneity of the PLA glveopeptides,
of which only 20% ar< «l.3-fucosvlated at the inncrmost
GleNAc [13]. This fucosyl residue is primarilv responsible
for the antibody binding, as is impressively demonstrated
by the fact that defucosviated bromelain glvcopeptides
were no tonger recognized by 30 (serum D26 was already
exhausted) of the 34 patient sera which bound to PLA
and <r bromelain glycopeptiaes (tabie 1). The same pic-
ture emerged when Man;GleNAc. peptide, derived froma
mammalian glyvcoprotein, was ¢-fered as the hapten {tabic
1). Apart from serum B 16 which has not been avaiiable for
this experiment, the scra which recognized detucosylated
bromelain also bound to the core pentasaccharide. The
three sera appeur to contain antibodies with a specificity
differing from that . . other 3Useru.

Inhibition of the Curroivdrate-Based IgE Binding

Since the IgE antibodies ot the pauent scra have to be
considered polyclonal ¢ reactivity to PLA 2nd to bro-
melam glvcopeptides  oatnecessarily caused by the same

subset of anubodies. {icrefere, the binding o1 IgE 10 PLA

neoglvcoprotein was measured in the presence of brome-
«ain glvcopeptide. Glvcopepiides were chosen as the inhib-
o1y substance despite the particular advantages of olico-
saccharides or pyridvlaminated oligosaccharides with re-
gard to their purification and homogeneity ;5]

The reason for this decision shall be briefiv substan-
tiated: Preceding experiments with a commercial anti-
horseradish peroxidase serum revealed large differences
in the potency of various glycan derivatives to inhibit the
reaction with PLA. In detail, 50% inhibition was achieved
wizh 0.3 VM bromelain glycopeptide, whereas bromelain

1

i

o © © i
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Fig. 1. IgE immunoblot of paticnt seraversus PLA fractions. PLA
was separated by SDS-PAGE. and blots were incubated with diluted
patient seri. Bound IgE wasvisuihized by mouse anuhuman IeE fol-
lowed by goat antimouse TeG enzvme conpueate. The arrows indicate
the positions of the three glveoforms 7 PR e the unglveosviated
variant PLA-16, the glveosviated man iruction PLA-IS. and the see-
ond ghcoform PLA-20[127 Both glveetorms exhibi the same patiern
ot fucosviation. but the gocan of PLA-Zo contains - GaINAc-(Fuc-)
Gle™ Ac antenna [13].

oligosaccharide. reduce i bromelun oligosaccharide. and
pvridvlaminated olignsacenaride had to be applicu at con-
centrations of 3. 10, ard 160 Wi respectively. Defucosy-
the worst inhibitor

wM which mm
nient of tucose. It o

tated “romelain glyveor wis
sRICIE
well retiect the smadl ree ued oo
sumed th..t sther antibedics reacting wity ml.3-fucosylared
N-givcan - will likewise te sonsitive to stru. tural chunges of

s 20
NURSOUTRI O S E N

used at a ¢

tne mnermost GicNAC res due.

Twenr. = tientsere  thomehantighs ~izE trersy ere
seiectod tor nhibitior ~emipienis PL
was used as the coat. i s cawere noomr 2d with varying

soghcapr ein

concentrat:ons of bror <lain glvcopertides. The binding
of IgE trom most of th. sera could ne inhibred to a re-
markablv high percentace even with moderate concentra-
tions of heterologous hapten (fig. 2). It hou i be added
that. for unknown rew~ons, compidie insiditic. could not
be achieved ineverve.  2venwith 100 uM PLA givcopep-
tides. thoueh this homoiogous hapten vicided generabiv
h rorates (data -t shown), To

somewhuat higher inhib
essence of these results is that. on the s ¢, the same ir-
uboedies appear to be respensinle for binding o PLA as
well as to bromelain glvecan.
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Fig. 2. Inhibition of IgE binding to PLA
glycopeptides. Glycopeptides from honey-
bee PLA coupled to bovine serum albumin

—_
Q
o

owe |
n |
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were used as coat antigen. Antigen was in-

cubated with properly diluted patient IgF in
the presence of three different concentra-
tions of bromelain glycopeptides as is indi-

8
—— L

cated at the bottom of the figure. In this pre-
sentation, sera arc arranged according to
their reactivity with the unglycosylated frac-
tion PLA-16, in other words. according to the
absence or presence of IgE antibodies di-
rected against the polypeptide moiety of
PLA as measured by ELISA. Horizontal bars

o2}
o
SR .

40—

20+

% inhibition by bromelain glycopeptides

[ R 2
LR 4

mark the mean values of inhibition achieved 0
with each inhibitor concentration within the
two groups of sera. Despite the large varia-
tion of inhibition achieved with individual |
sera, the mean valucs of the two groups dif-
fer statistically sigmificant in alt three con-
centration series (a = 0.003).

A10
B15

| Unreactive with PLA-16 Sera

Inhibitor concentrations: T j 0 uM [ 11 uM
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Discussion

Glycoprotein N- and O-glveans are, by the nature of
their biosynthesis, variations oi a common themc, and.
therefore. they represent a source of immunological cross-
reactivity between cvolutionary related as well as unre-
lated species. N-giveans from plant glvcoproteins have re-
peatedly been shown to be immunogenic in mammais
{15-19, 25]. This is explained by different structural motifs.
since. e.g.. xvlosviation or al.3-fucosvlation of the aspara-
gine-bound N-acetylglucosamine nas not vet been found
in higher animals. N-glyeans of glveoproteins irom foneyv-
bee venom and most probably also from other insect mate-
riais [26] exhibit the al.b-fucosylation typical of mamma-
lian cells and the al.3-fucosyiation [13] hith2rio believed to
occur in plants only.

In this report we have shown that the carboh.drate
chain of PLA constitutes an important target for I¢E from
honevbee venom allergic patients. 34 our of 122 sera react-
ed with the asparagine-linked glvcans from both PLA and
plant protease bromelain. Only three of these sera reacted
at least weakiy with defucosylated bromelain glvcopep-
tides, indicating a different specificity of these sera. The
other sera exhibited ne measurable reaction, neither with
defucosylated bromelain nor with the pentasaccharide
core Man,GlcNAc, peptide. This demonstraies that the
al.3-linked fucosyl restdue is the gist for the immunolog-
ical cross-reactivity between insect and plant glveopro-
teins.

However. it should be emphasized that while the «l.3-
fucosyl residue 1s the big difference between mammaliun
and nsect or piant givcoprotein glveans. it mav by itsclf
not be sufficient to elicit an immune response or 1o conter
antibody binding. Other parts of the molecuie mav con-
tribute to the binding affinity of antibodies. as it may be
the case with the al.o-mannosyl residue [13]. Additonally.
antibodics may be directed against other parts of the mol-
ecule. as is indicated bv the reaction ot at least two sera
with the naked pentasaccharide core.

lrrespeetive of such considerations, the present study
demonstrates al3-iucosviation of the innermost GieN.we
residue to be a structural detail capable of creating an IeE
cpitope. The “cross-reactive carbohvdrate determinant’
proposed in earlier studies [1. 2] can now be associated
with the action of one particular glvcosvi transferase actiy-
1y i (GDP-tucose i GIeNAC-N-Asn -l 3-tucosvitrans-
ferasc [27]. Due to its now perceptible wide distribution 1
nature. it must be considered an important source of
cross-rzactivity in a wide variety of aliereens. Suct cross-
reactivities actually have been impressively demonrated
[1, 2. To. 28]. Like most other in vitro test svstems. ELIS -
measures monovalent reaciions. Theretore, ther cann. .
reflect the clinical significance of the carbohvdra:e-based
ek rezictivir,v. This will have to be investigated bv oiaer -
¢.<. celluiar - test sistems. However. one thing car ™o do-
duced from the nresent results with considerab cer-
tainty: i 2 serum cortamning aniibodics against 1ucos -
lated N-glycans is subjected 10 diagnostic tests such as

264 Treror Altmann Kubcise
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RAST, CAP, or ELISA. a positive result will be obtained
whenever the allergen contains oligosaccharides with al.3-
fucose linked to the Asn-hound GlecNAc residue. The oc-
currence of this immunogenic and obviously also aller-
genic determinant in plant and inscct givcoproteins is well
established and most probabiy it is not restricted to thése
organisms. From a positive in vitro reaction a conclusion
on the allergenic stimulus can. therefore. not been drawn
unles- it is established that the reaction involves peptide
determinants which in general are more species specitic.
The inhibition experiment (fig. 2) actually tempts us to
spec:.iate that for some of the patients bee venom may not
have been the stimulus. The reasoning for this view takes
into consideration that bromelain and PLA glvcans are
structurally similar but not identical. An antibody popula-
tion raised against honeybee N-glvcans mayv contain im-
munoglobulin species with low affinity to the plant N-gly-
can o: an antibody subpopulation reacting with a different
determinant such as the GalNAc antenna of PLA [20].

The reaction of this serum with PLA neoglycoprotein can
consequently not be fully inhibited. In contrast. if the reac-
tion with PLA neoglvcoprotein is only a cross-reaction of
antibodies originally clicited by a plant antigen. then it
should be casilv inhibited by the bromelain giyean. Such
sera would of course not react with PLA polypeptide.

The molecular identification of a major immunogenic
determinant may help to find rational solutions to the is-
sue of cross-reactivity caused by this carbohydrate struc-
ture. Finally. the capacity of insect cells to furnish recom-
binant glycoproteins with a potentially immunogenic
and or alicrgenic determinant must hot be ignored.
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