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INTRODUC'TION

On a global basrs the most abundant sources of
airborne al lergens are house dust mite derived part icles,
fungal spores and grass pol lens. Equally important on
a local basis are pol lens from weeds or trees such as
pollens ol the Fagales tree order including alder, Alnus,
birch, Betulu. hazel. Cor)'lu.s, hornbeam, Carpinus,
oak, Quert'us and beech, ,Engu.s, which dominate the
temperate cl imate zone of the Northern hernisphere
(D'Amato et al. ,  1991).

Patients sensit ive to one of the species most often
also react to one or more of the other species within the
birch, alder, hazel and hornbeam group (Dirksen and
Osterbal le. 1978; Ipsen et al. .  1988 Niichel Petersen
et al. ,  1988; Wihl el a/. ,  1988). Studies of pol len extracts
of these four species have shown that only a few of the
extractable proteins are IgE binding, i .e. al lergens (Ipsen
and Lswenstein, 1983; Ipsen and Larsen, 1988), One
allergen fiom each ol the specics accìounts for most of the
allergenicity of the extracls.
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Abstract-Clonrng of the gene encoding the major allergen, Car b l, lrom Carpinus betulus

(hornbcam) pollcn rvas performed using the Polymerase Chain Reaction (PCR) to specifìcally

amplily the gene of interest using single stranded cDNA as template. Specifìc primers, deduced from

the aminotcrminal sequence ol the purified protein, were tailored to facilitate direct expression of

plasmic clones, and the large fraction of positive clones obtained, revealed the presence of isogenic

var ia t ion.

Three clones were characterized in detail by antibody based assays and nucleotidc sequerrcing. The

recombinant allergens were shown by crossed immunoelectrophoresis (CIE) to precipitate with

nronospeci f ic  polyc lonal  rabbi t  ant ibodies ra ised against  pur i f ied Bet  u I ,  by crossed radio immuno-

elect rophoresis  (CRIE) to  b ind t ree pol len a l lerg ic  pat ient  serum IgE,  and by immunoblot t ing to b ind

mur ine rnonoclonal  ant ibodies.  ra ised against  pur i f ied Car b I  f rom pol len.

Ctu '  b  I  is  ensoded by a 159- t r ip lc ts  opcn reading f rame.  The molecular  masses (M,  :  11272,  17355

trnd l72 l '7  Da,  respect ive ly) .  thc amino ac id composi t ion,  and the aminoterminal  sequence of  the

predic ted polypept ides agree wel l  wi th  data obta ined by analys is  o l the prote in pur i f ied f rom pol len.

The dcduced amino ac id sequcnces show pronounced homology (73,  T5 and 74o/ , ,  ident i t ics

respectrvc ly)  lo  Bel  I  I .  the nra jor  a l lergen Î rom Bclu la t )e f fu(osu (whi te b i rch)  pol len.

Soluble rccombinant  Cor  b l ,  q , i thout  a fus ion par tner ,  was produced in  Est 'her ich iu r r r l i  w i th  at r

inrmunochcmical  react iv i ty  c losely  resembl ing that  of  the nat ive pol len a l lergen.  The t rec pol len

nta jor  a l lergens thercfore cor ìs t i tu te an idcal  system lor  the study of  a l lergenic  epi topes.
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The major allergens, Aln g l, Bet t, l, ()or a I and

Car b I are relat ively well  characterized ([psen and

Hansen, l99l).  They seem to represent homologous

proteins as they share physical/chemical propert ies. They

are al l  acidic glycoproteins with pI values in the range

of 4.0-6.0, have molecular masscs of approx. 17 kDa,

and display highly correlatcd amino acid composit ions.

They have been purif ied to near homogeneity applying

identical biochemical puri f icat ion procedures and the

respective aminoternl inal amino acid sequences display

approx. 8070 sequence identi tY.

The first complete sequence of a tree pollen major

al lergen has been obtained from a cDNA clone encoding

BetuI (Breiteneder et al. ,  1989). Cross-hybridization

experiments between the four species using derivatives of

this clone have detnonstrated the preselìce of polynucle-

ot ides homologous in sequence both at the DNA and at

the mRNA level (Valenta et ul. ,  1991)'

The relatedness of the major al lergens is further

substantiated by the immunochemical cross-reactivi ty.

When analysed by immunoelectrophoretic methods

applying polyspecif ic rabbit antibodies raised against

purif ied Bet u l ,  reactions towards al l  lour major al ler-

gens are evident, although dif ferences in af lnit ies are

also noted (Ipsen and Hansen, 1991).

Analysis of commercial ly avai lable pol len extracts by

two-dimensional gel electrophoresis/ immunoblott ing

indicate microheterogeneic variat ion among the major
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