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Introduct ion

Ant igen-ar-r t iboclv interact io l ls  i ì re st i l l  poor lv under-
s tood,  and there  ex is ts  cons ic le rab le  d isagreenrent  about
the  de f in i t ion  o f  ep i topes  [1 ] .  The molccr_r la r  charac ter -
i za t ion  o f  a l le rgens  b , " -  recomt- r inant  techn iques  cont r ib -
u tec l  to  our  knorv ledge a t rou t  lgE-b inc l ing  s t ruc tL r res  o f
al lergens. So far.  polvpcpt ic les as u,el i  as large conforma-
t ior-ral  structurcs asse rnbl ing di f f 'e re nt  port ions of  one mol-
ecule \ \ 'ere r lescr ibecl  as IgE cpi to l - lcs.  In casc of  b i rch
po l lcn  pro f i l i n  [21 .  rve  cou lc l  idcn t i f v  a  C- tc rmina l  IsE-
b ind ins  po lvpept idc  o f  t rven tv  aminoac id  res ic lu rcs .
r i , ' l rcrcas in casc of  thc nlr . ior  b i rch pol le n al lcrgen Bat t ' I
thc  complc tc  p ro te in  sccms to  l - rc  rcqu i red  fo r  IgE b inc l -
ing .  bccause pro teo lv t i c  f ragntcn ts  o i  th is  n ro lccu le  los t
t l r e i r  I g E - b i n r l i l l s  c a p a c i n '  [ 3 ] .  I r r  g e n c r a l .  m o s r  o f  t l t e
lu l le rgcns  dcscr iL rcd  so  iu r  \ \ , c ru  cu l tah lc  t l f  l - r ind i r rg  p i t -
t i c n t s '  I g E  a i t c r  c l c n a t u r i n g  S D S  s c l  c l e c t r o p h o r c s i s  u n c l
c lcc t rob lo t t ing  to  n i tn lce ' l lu losc  [ - t l .  Ye- t  onc-  ex l ì r ] rp lc -  o f  a

Homology of Two cDNAs Coding
for Birch Pollen Allergens with
Calmodulin : Protein-Bound Cazr
Affects the lgE-Binding Capacity

Abstract
Birc l r  pol len is knorvn to contain tu. ,o wel l -def ined al lergens ,  Bet v I .  a protein,
l r 'h ich is zr  r la jor  a l lergerr  for  95% o1 the birch-pol len-al iergic indiv iduals,  ancl
birc l - r  prof i l in.  r ,vhich rve could ident i fv i ìs A novel  tvpe of  p lant pan al lergen.
Herc,  \ \ 'e report  the ident i f icat ion of  t \ \ 'o novel  b i rch pol le i t  a l lergens rv i th
signi f ic i int  secluence homologv to calmoclul in.  Al thou_eh both al lergens are
rear tar-qets for  pat ients '  IgE (5-10%). lve consider them of part icular interest
because both proteins reqlr i re the nat i 'u,e protein conformat ion and protein-
bound Car* for  IgE binding. Thus'nve descr ibe for the f i rst  t ime an IgE epi tope
r,vhich is assemLrlecl  b-v-  a polvpept ic ie and a c- i ivalent cat ion,  Cat*.

l - rouse dust n-r i te al lergen was descr ibed which could be
isolated as i r  nat ive re combinant protein f rom phages, but
could not be cletected on immunoblots prepared from
mite extracts f - i ] .  We norv descr ibe the c loning of  calmo-
dul i r t - i ike al le rgens from birch pol len rvhich require thc
p r e s e n c c  o f  p r o r c i n - b o u n d  C a r -  i n  a t l d i t i o n  t o  t h e  n a t i v c
pro tc in  conformat ion  to r  IgE b ind ing .  Th is  nove l  type  o f
an  IgE ep i tope i ì lus t ra tes  the  d iverse  requ i rements  fo r
a l l c r q . - n -  I g E  i  n t c  l l c t  i o n s .

Resu l ts  and D iscuss ion

We screened a  b i rch  po l len  cDNA l ib ra r l ,  rv i th  serum
lgE f ro rn  a l l c - r 'e ic  pa t icn ts  and iso la ted  t rvo  cDNAs encod-
ing  b i rch  po l l cn  a i le rgens  w ' i th  s ign i f i can t  sec luence ho-
n to logv  to  c l ln to r lL r l in  lnd  c l ln toc lu l in -1 i l<c  p ro te ins .  Bot l r
c l o n c s .  c l e s i g n a t c ' d  c l i  u n d  c 1 6 .  c o n t a i n e c l t h e  t v p i c r - r l C u r  " -

bincl ing rnot i i  [n l  in thcir  c leciucec' l  an- i ino acic i  seclucr lcc
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but  represe 'n t  d is t inc t  p ro te ins .  o l igonuc leo t ides  comple-
rnentary to thc coding region of  these cDNAs hvbr ic l ized
rvi th birch pol len mRNA at 900 nucreot ic les but not r ,v i th
rnRNA from leaves and female inf lorescences [7] .  This
indicates a prominent expression of  these proteins r ,v i th a
prcsumable molecular weight of  about 20 kD in pol len.
Al t l rough onlv 5-10% of pol len-al ler-eic par ients bouncl
u ' i th their  I -eE to both recombinant ai lergcns, we consid-
ered these proteins to be of  part icular interest  because
calmodul ins are proteins that  can be found in al l  eukaryot-
i c  ce l l s  inc lud ing  man.  The iz  p lav  a  key  ro le  in  ca2*  b ind ing
and in  ac t iva t ion  o f  phosphod ies terase,  and s imi la r  to  the
plant pan i i l lergen prof i l in,  calmodul ins are r inkecl  to the
phospho inos i re  parhr ,vav  [8 ] .  B ind ing  o f  par ienrs '  IgE re_
r l r , r i res the nat ive conformat ion of  the protein s ince SDS
polvacrylamide gel  e lectrophoresis of  the pol len-der ived
as wel las of  the recombinant proteins led to complete loss
of IgE, binding. Deplet ion of  Ca:* wi th EGTA from
plaque l i f ts  containing the nat ive recombinant al lergens
lead to a s igni f icant and reversible loss of  the binding of
calmodul in-speci f ic  IgE ant ibodies,  but  cr id not af fect  IgE
binding to other al lergens [7] .  This incl icares that al lergen-
bound car* is part  of  the IgE epi tope and that changes of
the native protein conformation affect the IgE binding
capaci ty.  Furthercharacter izat ion of  the structure of  these
proteins mav contr ibute to our knowledge about the
mechanisms of  IgE-al lergen interact ions on the molecular
leve[.
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Fig.  1 .  Dec lLrcec l  amino ac ic l  se qr - rcnccs of  the car* -b ind ing mot i fs
of  c lones 13 anc l  16.  Ident ica l  amino ac ic l  res ic lues are inc l icatec l .
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Fig.2 .  Proposed mechanism for  the in teract ion o f  pat ients '  IeE
wi th  ca lmodul in- l ike  a l ler -qens f rom b i rch (c13,  c l6) .  a  B inc l ins  o f
pat ients '  IgE requi res prote in-bound car*  to  form the ep i tope.  b
Deplet ion o f  ca:  

-  
br  EGTA Icac ls  to  a  revers ib le  change of  the

al lergen conformation and loss of IsE bincj ine.
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