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Introduct ion

Scarce attention has so far been gir,,en to the idea that
pol len proteins r ìav owe their  a l lergenic i ty to lo lv-r lo lec-

ular-weight cor-r'rpounds of defined chemical structure asso-

ciatecl  as haptenic s ide chains to carr ier  protc ins U,21. Such
IgE- or IgG-binding ant igenic detenninants might der ivc-
from pro-hapterì precllrsors (e.g. by hydrolysis during ex-
tract ion),  g iv ing r ise to react ive cherrr ical  intermediates
combining with proteins under nr i ld condi t ions.  The hy-
poihcsis of  the possible nature of  pol len al lergens as pro-
tein-hapten conjLrgates gained momentun-r when it was

found that the < lO-kD dialysable const i tuents of  aqueoLrs
pol len extracts contain al l  the essent ia l  IgE,-binding epi-
topes [3] We therefbre decided to probe the interactiori of
the r ,veakly al lergenic (  lO-kD components f rorn pol len ex-
tracts wi th surtable > l0-kD non-al lergenic protein can' ie ls.

Resu l ts  and D iscuss ion

During prel iminary exper i r r ierr ts,  the dialysable < lO-kD
conlponents separated from aqueous extracts of Betula albtt
pollen were made to react in socliun-r bicarbonate at pFI 9.5
rvi th t l re non- lgE binding > 10-kD proteins of  Corylus ovel-
lana or Llrt icct clioicct. The mixtl lres were stirrecl vigorously
r,vith free access of air for 3 h at room temperatr;re and were
subsequent ly redialysed for l8h throLrgh l0-kD cut-of f
mernbranes ancl  recovered b,v l l ,ophi l izat ion.  The resLr l t ing
> l0-kD hapten-protein conjugates exhibi ted considcrable
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capacity to react r,vith human anti-Be tula lgB antibodies rel-

at ive to the parent proteins.  lnhibi t ion exper inrents against
Bctulu allersens shorvecl that the virtLrally inactive .C'or.t ' lu,s
> l0-kD proteins hacl  been converted into ant igens with the

IgE-b ind ing  po ten t ia l  anc l  spec i f ì c i t y  o f  a  b i rch  po l len  a l -

lergen: the semisynthet ic product was over 200x nlore ac-

tive than tlte Con,lrr.s paretrt proteins and only 47 times less
potent than the nat ive birch pol len al lergens.

Sirni lar ly,  ar t i f ic ia l  adducts of  lorv-molecular <5-kD

Behi le subcomponents (separateci  by r t to lecular s ieving on

Sephadex G25 coluurns) and mi lk whey proteins as carr iers

acquired the speci f ic  i -sE-binding propert ies of  the ni i tural

Betula protein al lergens ( f ig I  ) .  We also noted that the low

rriolectrlar Betulu coll lponents kept in cottcentrated solution
for 6 years at room temperature had lost rruch of their pro-

te in  b ind ing  power  ( f ig  l )
As dernonstrated in f igure 2,  potent semisynthet ic I -eE,-

binding al ler-9ens coulc l  l ikewise be produced using a <-;-

kD chrornatographically separated subfraction oî Parieta-

r iu o. f / ic ' inul is pol len cor-rpled chernical ly to cor,v 's nr i lk
'uvl tey prote i  ns (  nrarnly B- lactoglobul  in and u- lactalbunt i  n ) .

'Hybr id '  r r ro lecules were also prepared by cross-colr-
pl i r r -e the (5-kD Pctr ietor ia col 'npounds to the proteins of

C.uvel lunu and, in l ike fashion, the (5-kD Betulo compo-

nert ts to the proteins of  U.dioicct .  Ongoing exper iments

sl torv that  i t  is  possible to produce mixed hybr ids fèatur i r rg

botlr Pai' ietcrt ' iu and Betuln specificity by reacting the perti-

nent pro-haptenic rnaterials u,ith Llrt ico or cow's nti lk pro-

te ins  as  car r i c rs .
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Fig.1 .  Dose-response curves fbr  inh ib i t ion o f  spec i f ic  IgE-b ind-
in_c observed u' i th prototvpes of a sernisynthetic al lergen preparecl by
reacti  n q the ( 3 -k D I ou'-nrol cc ular-u' 'eiqht chrornato-uraph ic subl iac -

t ion L \ f - l l l  f i 'o r l  B.u lbu po l len rv i th  the nonpol len > l0-kD casein-
free r i 'hev proteins of cou' 's rni lk. For comparison. the potency of the
tradit ional > l0-kD al lergenic prote' ins isolatcc' i  dircct ly f ionr the pol-
len o f  B. t t lhu is  inc ludc-d.  The aged L lv l - l l l  p rcparat ion hac l  been
store'cl for 6 vears at roonr terìlocratlrrc.

U\i spectroscopic analysis clemonstrates that the serni-
synthetic prodllcts had relatively strong absorption at about
350 nm. indicat ing the presence of  chemical ly conjugated
or strongly adsorbed (3 ' .4 ' -b iphenol ic)  f lavonols.  Our re-
sults therefore seenl to confin-n the erstlvhile observatiorrs
of  Benlamirrs et  a l .  fa]  and Long and Tèl ler  [5] .  who report-
ed that smal l -molecular-r ,veight pol len cornponents ad-
sorbed to a var iety of  proteins could acquire an over 100-
folcl increase in skin-reactive potency.
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----rF- Betula >10 kD lgE-binding proteins
-------o- Hybrid Bet <5 kD LM-lll (fresh)/milk whey proteins
-------o-- Hybrid Bet <5 kD LM-lll (aged)/milk whey proteins
------À- Betula <5 kD LM fraction lll (fresh)

F ig .2 .  Dose-rcsponse curves tbr  inh ib i t ion o f  spec i f ic  IgE-b in t l -
ing obscn'ed u' i th an cxperirncntal al ler_genic 'hybrici '  prcparc'd by rc-
act ing thc  < 3-kD low - r -no lccu lar - rve iqht  chromatosraphic  sr . rb f ract ion
'LNl\\ ' -pool I I I '  f ionr P. ol l l ' i r tul i .s pol lcn u' i th the > l0-kD rvhet '  pro-
tc ins  o l 'cos ' 's  r r t i l k .  Thc 1 ' ro tcr tcv  o f  t l tc  t r l t t l i t ion l l  >  l ( ) -kD r ì l lL ' r 'g r 'n ic
proteins (Par. FIN' lW) isolated fì 'onr thc pol len of Pof/ i t ' i rur l i .r  is in-
cluded fbr conrparison.

Bas ica l ly .  adducts  o f  pro te ins anc l  (qu ino id)  f lavonols ,

carbohydrate  der ivat ive s  or  o ther  hapten ic  s t rL lc ture s .  repre-

sent degradation prodLrcts featuring de novo epitopes, as has

been proposed before by Storm van Leeuwen [6] ancl Ber-

rens [7 ] .  Apar t  f i 'o rn  the theoret ica l  consequences.  our  re-

sLl l ts may therefbre open the way to the nranufacture of an

ent i re iy  new senerat ion o f  chemica l ly  def ined (semi)  syn-

thet ic  a l ler -qens.

LMW-pool  l l l

Hybrid whey proteíns/
LMW-pool  l l l
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