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INTRODL CTION

Type I allergy to tree pollens is a common disease rn
Northern and Central Europe as well as in certain areas
of Northern America. Pollens from birch (Betula
aerrucosa), hazel (Cor.vlus atellana) and alder (Alnus
glutinosa), all of the order of Fagales, represent three
important allergen sources which cause tree poilen al-
le rgy  ( Ipsen e t  a | . .1985:  Jaro l im e t  a l . .  1989a) .  Prer ious
s tud ies  sho*  cd  tha t  9 i "  , ,  o l '  a i l  I r re  po l i cn  e i i c rg ic
patients display lgE-binding to Ber r: I. the major
al lergen of  b i r th pol len (BP).  and that 600.. i  react  erc lu-
sively with this protein, indicating the importance of this
protein in tree pollen allergy (Jarolim et al., 1989a).
Characterization of the major tree pollen allergen s Bet t
I (birch), Cor a I (hazel) and Aln g I (alder) by 2D PAGE
(two-dimensional polyacrylamide gel electrophoresis)
and inhibi t ion studies show'ed extensive cross-reacr i ! i t ) '
o f  pa t ien ts '  IgE (Rohac e t  a l . ,  l99 l ) .  Fur rhermore .
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monoclonal  ant ibodies raiscd against  Bet r .  I  bound
strongl \  to related proteins in hazel  and alder pol len
extracts (Rohac er al . .  l99l) .  and cross-hybr id izat ion
studies using a Bet r I encoding cDNA (Breiteneder
et al.. 1989) as a probe revealed high homology between
Bet t' 1,, Cor a I and Aln g I at the nucleic acid level
(Valenta et  a l . .  l99la )  and between the deduced amino
acid sequences ( lpsen and Hansen. l99l) .  In spi te of  the
fact  that  the cross-react i r . ' i t r . '  of  pat ients '  IgE amons the
IÌìriJur . i l ierscn: tri drtì 'e reni pollc-i ls ol- the order Fugule,s.
leadin-e to cross-allergy. is very well documented (Ipsen
er  a l . ,  1985;  Ipsen and Hansen.  l99 l :  Nùche l -Perersen
et al . ,  1988; Valenta et  a l . .  l99la),  nothing is known
about putative cross-reactive T cell epitopes.

In this study'. we investigated whether the major
allergens Bet t, l , Cor a I and Aln g I share T cell epitopes.
For this purpose. Bet t l-specific T cell clones (TCC)
were tested for reacti\ it) '  with rhe purif ied major aller-
gens of  b i rch.  hazel  and alder pol lens.  In three cases we
also investigated the TCC proliferation with dodecapep-
tides representing immunodominant T cell epitopes of
Bet c I (Ebner et al., 1993a, ó). and corresponding amino
acid sequence regions of fhe Cor a I (Breiteneder et al.,
1993) and Aln g I (Breiteneder et al.. 1992) molecule.
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Abstract-Trce pol lens are responsible for type I al lergres during the f lowering season in spnng.
Pol lens f rorn b i rch.  hazc l  r rnd l ldcr  cr rnst i tu te  the most  in ip t ' r r tunt  a l le rgen sources in  th is  respecr
rn  thc  nLrr thcr l )  hcmisphcrc .  [Juman IcE . in t ibot l ies .  spccr t ìc  tor  thc  nra j t r r  a l ic rgcns ot - these po l lcns.
are known to crossreact, and in general every tree pollen allergic patient is sensitized to these three
pol len a l lergens.  In  th is  s tudy 'we inrest igated e ight  T-he lpc ' r  ce l l  c lones (CD3+.  CD4*.  TCRr, ,B)
with specificity for Bet u I, the major birch pollen allergen. as proved by reactivity with purified
natural as well  as with recombinant al lergen. The T cel l  clones were used to invesrigate common T
cell  epitopes of the Bet r I  molecule uith Cr.rr cz I .  the mljor al lergen of hazel polL'n and, Atn g I.
the major al lergen ot 'alder pol len. Al l  eight T cel l  clones reacted with al l  three prote ins with dif ferent
intensity. Moreover. three T cel l  clones. which were known to react with immunodominant T cel l
epitopes on the Bet u I molecule, were tested tbr reactivity with dodecapeptides synthesized according
to the corresponding homolo-qous regions of the Cor a I and .4ln g I sequence. Al l  thc peptides
induced strong T cel l  prol i ferat ion, indicating the existence of mult iple cross-reacting epitopes. These
findings wil l  have an impact on the production of vaccines lor immunotherapv of tree rrol len al lercies.

U I ,  THE MAJOR BIRCH POLLEN
THE MAJOR ALLERGENS OF 1 l  >  i  1ALDER. Atnst L)+b5
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AKH-EWB Ost, Wàhringer Gúrtel l8-20, A-1090 Vienna.
Austr ia.

Abbreuiat ions:TCC, T cel l  clone; BP, birch pol len: n-Bet t  I ,
natural Bet r I; r-Bet t I. recombin anf Bet r. I; SDS-pAGE.
sodium dodecyl sulphate-poly'acrylamide gel elecrrophor-
esis; cDNA, complementarv deoxyribonucleic acid;
PBMC, peripheral blood mononuclear cel ls: PBS. phos-
phate buffered saline; r-IL-2, recombinant IL-2; TCR, T Peripheral blood was collected from seven tree pollen-
cell receptor. allergic patients. Type I allergy to Bp was proved by
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tvDical case history. p(ìsit ivc skin te:'s and positive Dlló.' -.,,,^-.,nE\r /p-, " Í.rminn ar
RÀSr (classes 2.8 5). Moreover' rii i i"ui"* L i"tti"o PFK.\ VKDRVDEV (Bet r I; amino acids ó3-74)

natural Ber l t (n-8et , 'f 
""-tt'ì 

' 't ìcr i '"' it ito RYK.\-VKERVDEv (Cor u I: amino acids ó3-74)

reconìbinant 8('l r | (r-8cr t f l"na t'tfttìu'irl"i 'n"ju' PFKYVKERVDEY (Aln e I: amino acids 63-7tl)

, i l . r " .n ,  n f  h ì /e l  {C,) r  , r  I ì  i ìnJ r ldcr  (  { / ' i - - {  I ) .  s i rs  
HCs:

inrcì r igate. !  h)  immunohl( ì t  ' ' rpcr inrcnt '  P{nf  l ìcr r i l  "  
fNI-KY\ \  S\  lEG (B.r  t  l :  i rn t ino aeids 77 88)

hlotrd iononuclerr cells tPB\lC) \ erc used lor cell 
riprr s'fr rnc (C,,r a I: amino acirls 77 -88)

culture experiments All patients' PB\l C di'pht ed. post- 
if.f fiVSfSVteC (.1,r g I; amino acids 77 88)

tive lymphocyte proliferltion in rcsponse to stlmulatlon

with-e*iracti from birch ptrllen huzel pollcn' Jldcr IpE inurrtttuùlttts
pollen and the respectil'e purified major allergens 

lgE-immunoblors were performed as described

lJaiolim er 'rl ' lg39d)' Sera of the seven patients were

Allcrg.\t prt,teitt pt L'ptltttî kj'tt incubatei in a l: '1 dilution with nitrocellulose strips

n-B. r I r $ri nuriric.r rro,r .ìiì,Lrùu\ e\rfri!i: 1r'ìr!ìrim :l*: l:ll ";3:,;.. i;i iii] ,l:,Íi:i' i,iJ-' i'li'j-
t , r  o i . .  t989c)o fp( ì l lÈn  (B( ' r r i l i i  r " / r r ! " \ t r '  \ l l J r -L rn  \B  

i ìn ' . ìù i  i " f r . io " , , l  r ìbb i t  an t i -human lgE an t ibody

Èr,g.itto*. S\aeden) bv affinin chromatographv using 
iii irir.,"t.

the- immobilized monotlùnal anribodl BIP I ls dc- " "-"'-

scribed lJarolim cr o/.. 1989b) The eluted material was ,l t,rgen-speci.fit TCC

diall:ed against phosphate bufflTcd:rll l.l,lL:]-!t:: ':; 
Aticrucn-sp.,citìc TCC were obtained b.v a technique

itated by addition oi a four-told \ (' lume ol ir(elonc lnq "ì 
ì .tr.r t.re (Parronchi er a/., l99l ) Briefly.

"."irir"íJtr'al"lruge 
RF. Hereus: 5000 rpm) The peller lÌÌit?i" pgìrrc *ere stimulared with indrvidual optimal

*"r orià in a desiÀator. dissohed in 5 M urea. exten- u )oY, r' 
, concenrrations (5,20,g ml). determined in a

,ir=ri",ii"rr..a agrinsr pBS. and rfrer -rerii!- rìitr r,,n 
l;:;,;*ri,;;ì;;i: 'ùr",i,r*r""- 

in Aim v medium

used for cell culture.
Erp^,rrior' ,tLt ptuihrdtiì,t ot.r_tcunhtnant nonrusi,,.rr :îl::::,.4'i:: Ì'i'iìfl1 l:ii5Ti"!11}ìltf"l#;l

liJ,,'.Í,15,:;;;1il:"ll,,"il Ìì;i ff'ilir-ìi:; *;*lllxl"#;:';:Hffili.ii1i Y,i"'Î
i*;Ir*mî":ù:llu.:1.:1..iH JliJil:ll, .:ii:i":::liu,.::l::Í;:;*iU"î.i1ff';lf,:T
"n;:,';;',i::;i;Líi;?l;) A,n g 1 Aqueous,e-"".:' :;'l*1n,:;l: *',', ì'$::fi:,,,";"i::".L'.'il";
::'":ilT:.:":#Jó:::il'"1f"ffi,Fli.:.i.Tiir ::il*1*i*::li*.T::iìffiLi;Y,""'Lill",l
a preparative reversed-phase hish-Derlormance rrquro Y*'.-: '. 

; i;i ion (0.3 cells uell) in 96-*ell round-

:*nx:*ifm$.ft;,l":1,'-,i'J,.i,'-ff[ [T,ì:]i'.".;iii*,1;Ì.1:.T;,iH;i|::ll*ln;i:
t ,L) ini l  . i t  rùciì l  i ! : ì lncr!ì Ì !r : !  r  rci lr".  :  ,  I  I  Pi l . \  rci 'oao| Jl ìd r- l l - l  t l

The protein concentration or.rl' o::,titt i1i*Ì:ìl: u ":.i', 
t" rhe abore described medrum. Growing micro-

determinÈd br the micro-K-iclt l

as standarr, (racobs. ,e5e) ^illiiì:'lÌ:.'ì[ì,i:T q; i:i::'.j;'n*;1:i ";:':ilì.,fJil"jì ìtt:iì:
iblipebr 

""0 
rubsequent sih er staining (Merril er al ' 

ittliJ.o ^ preriousty described {parronchi eral..l99ll.
1e8r) and immunobrot 

m* ,f-l;,'i,rjl,J,J.,îJTL::::1,:J'ì6lT::
Pep t ídes .o togo 'u . . i , , uà i . ' . o i soo rad )PBMC'w i t hwho leBP
A paner or pÈprides \Àas \lnthesized bv-cambridge iì::i..j;lt,XÌ''l;tt,1í,"tjrtJl';'"lil;'q8::!if |l:i

n.r.jr.t ' Sio.ú..icals {Cambridge' U K : Maeji et al ' 
;:ì;;ià ;,.;tphere. After pulsing for l6 hr with

r ìsg i  i t ' . . lon. t  BEl5.  DFt5 and HC5 uere tested in  
o; ;è ; ; r ; ; i i ; f  

'H+hymidine.  ce l ls  were harvested

;;;li i.;"" assays as described by Ebner et.al -{ 
1993",ì 

".0" 
ìrr.' i..orpo.ut.a raúioactivity was measured by

îf'. .on..n,tu,ion of peptides uas I gg.well (5 pg'mll 
t.ì",iìì"ii"" counring. when the stimulation index [ratio

ftre iotrooing f cell clònes uere tested \ai(h the peptides 
ili*..ì.""",t p., 

-n1in 
t.ptt obtained in cultures with

,ho*n 1r.quJn.., in the international oneletter code for 
;i:i l i;;;;,;ì"e"us irradìated PBMC plus antigen and

amino acids) 
;î;ii,Tff,o""',:,'ffi':"'l;:Tli;:fft":':y":

BEl5: 
po'iti 'ut 

'òiont' 
with proved specificity for Bel t I were

LRAVES'LLAHS (Ber r ll amino acids l++155) retesieà as de:criUeO àboue using BP extracl' n-Bet t 1'

LRAVET'LLAHS ra- ' ì, i.i* 
".ìa, 

i++r:si ,--a"ì-rll. c* o I and Aln g I using the same procedure'

LKAVES'LLAH S (AIn gI; amino acids 144-155) In utt 
.,.òè 

-p,otifttution 
aisays BP extract was used in
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; r  concent ra t ion  o f  l0pg  ml  1 - lpg 'we l l ) ,  the  pur i f ied

allerge ns rvere used in 5 p g, well ( I I g, well ).

.. lncrlr '.r is ol ' the plk'nol.r 'p(' o/'TCC

The F ITC- labc l l c 'd  monoc lona l  an t ibod ics  tmAb)
an i r -Lcu  -1  CD- ì .  tn t i -Lc r r  - la  CD" l .  . in t i - [ -cu  ]a  CDE.

ant i -T cel l  Ant igen Receptor (TCR) 1 lJ WT-l l  and

ant i -TCR l ' ( i  I  (Bec ton-D ick inson.  N{ounta in  V iew.

CA) were used to analyse the phenotype of  the TCC on

a FACScan (Bec ton-D ick inson) .

RESULTS

Purifrcation of reconthinant and n(tturol allergent

B1 thc nie t } ' , i - rd-s descr i l rcd.  a l l  t ' t -ur  protc in i  l r -Bt ' t  r  l .

n-  [J, ' t  l  I .  ( 'or '  ( i  I  ln. i  . l i r t  g f  )  i t ru id bc pur i i ìcd

to homogeneity.  Protein staining (s ih 'er  stain) in

12 3  4 567Co

SDS-PAGE showed the single bands in the molecular

weight range descr ibed fbr these al lergens (not shown).

IgE- immunoblots

Al l  seven pat icnts exhibi tccl  spcci f ìc [gE a,uainst  8c ' l  t '

I .  Natura l  as  u 'e l l  i . ìS  r tC t r t îh i l t . t t t t  B t ' t  t ' I  *as  uscd tb r

immunob lo t t ing  (F igs  la .  b ) .  In  add i t ion .  the  pa t ien ts '

sera showed comparable lgE-bindin-q to both.  pur i f ied

Cor  u  I  and A ln  g  I  (F igs  l c .  d t .

Prol iJerut ion assav's using r-Bet t '  I .n-Bet r ' / .  Cor a I  and

A l n g /

Two TCC, cloned from diflerent T cell l ines of patient

SAZ. and sir TCC derived from specific T cell l ines of

pa t ien ts  AS.  BE.  DF.  HC.  \ {8 .  SS nere  in r ' c -s t iga ted .

Spce r i ìc i ly  o l '  f  ( ' t '  i t r l '  Bt ' t  r '  I  t i . rs t lc t" l ' ' i t r t ls i r . i ie J in

prol i ferat ion assay's uslng n-Bet l  I  as wel l  as r-Bet t ' l

1234567Co

f l

? '
f " r

r 'Betv l -k*

1234567Co

F ig .  l .  Immunob lo t  anah ' s i s  * i t h
( r -Bet  r  I ) .  natura l  Bet  r  I  (n-Bet

MB.  SAZ,  SS.  AS.  DF,  BE.  CO

Cor a I -

1234567Co

pur i i ìcd a l le  rgens:  thc  react i l i t l 'o f  pat ient 's  IgE wr th  rc-combinant

t ' l ) ,  Cor a I and .4tn g I is compared. ( lF(7) Patients sera: HC.

represents the control,  a serum pool of l3 non-al lergic donors.
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Table  L  Pro l i fera t lon ùs\aYS

'H- thvmid ine incorporat ion (cpm x

AS ]7  BE  I  5  DF  I6  HC5  I {  B ]0  SS  I I I

l 0 r  )

S, {24, I  SAZ: I ì  2
C lonc

Contro l "
BP
r -B t t  t '  I
n-Bet r I
C o r a l
A l n g I

( )  I
R

4 . 5
5 . 1

1 0 . 4
9 . 3

().0ó)
7  3 . 6
7  5 . 1
6ó.tì
65 .9
i8 .7

0 " 1
_sll.7
3 . 0

- l t . l
2 3 .  I
9 . 2

0 l

l ( )ó . l i
87.1
90.-1
57.1
1 8 . 5

0 l
l l .  j

ND
8 . 1

l  1 . 6
7 . 5

l . l
t"t 9
N D

t 5 . 5
16.8
2 9 . 3

0 I  l . t '
I  /  \  l l

0 . 8  8 0 . 7
6 . 8  l l - r . ?

11.1 l0-l
t 0  5  1 6 7

'TCC * autologous irradiated PBMC. no anttgen'

(Tab le  l ) .  Sr imukì r ion  o f  thc -se  e igh t  TCC u i th  cor  a  I .

Al Ìd.{1i l  t ,  i r r  thc s l tmc c(rnctnlr i . t t i t ' rn also lc 'c l  to Sirong

prol i lcrat i r  c r t \pt)nses. Tl ic rcaclrr  i t1 pi ' l t tcr i ì \  \ \  t ' rc

quite different: 5i8 Bet g t-specific TCC reacted distinctly

more strongly upon stimulation with Cor a I than p'ith

, 4 l n  g  I  ( 8 E 1 5 ,  D F l 6 .  H C 5 '  M 8 2 0 .  S A Z  4 t l : T a b l e  l ) '

I  8 c lone (SSl0:  Table l )  shoived stronger react iy i tv \À' i th

A ln  g  I .  In  two TCC ( lv lB20.  ASIT :  Tab le  l t  the

reactivity to the cross-reacting proteins seemed to be

even more pronounced than the response to Bet u I. One

c lone ( \ {820)  d id  no t  reac t  w i th  the  r -Bet  r ' I  a l le rsen '

The resr.rlts of the proliferation assavs are summarized in

T.rhle I

Pr , , l t J ' c ' ru t l ( , 1 /  ( . . t r . i . i  ;  l i . r , ' t ?3  r ' ! t l í t t f ' t ' - f  t ' p f  t ' ' \ ( t t l i t t g  pep t ide :

Three clones $.ere tesred with peptides representin[

the epitope on Bet u I and homologous peptides on Co'

a I and Aln g l. respectivel;-. Each of the TCC reactec

strongl l  \1 i th the pept ides der iyed from these sourcel

tFig.  1t .  TCC HC5 ci isplayed a l0_fold weaker prol i fer

arion follow,ing srimulation with the Aln g I derivec

peptide. than w'ith the Bet t '  I and Cor a I derive<

o{
{a
e€
?

BE I  5

TCC *  Af ,C,  Ì . IO Ag

L R A V T S Y L L A H S  ( B C t  V  I )

L R A V E i Y L L A H S  ( C O T  A  I )

L K A V E S Y L L A H S  ( A I N  g  I )

40fi)0 cpm

D F  I 6

T C C  *  A P C ,  N o  A g

P F K Y V K D R V D E V  ( B C t

ÈIKY V KERVDEV (COT

P F K Y V K E R V D E V  ( A I N

c p m

HC5

T C C  *  A P C ,  N o  A g

T N F K Y N Y S V I E 6  ( 8 E I  V  I )

T  N  F  K Y 1 Y  l V  I E C  ( C o r  a  l )

Y N F K Y 5 I S V I E 0  ( A t n  g  t )

Fig. 2. Response of three respresentative TCCs ro srimulat ion *i th peptides synthesized according

to the Bet u I, Cor a I and Aln g I sequence. The letters represent amino acids in the international

one-letter code'

v  l )

a l )

I  l )

1

I
j
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0 10000 20000 30000 40000 50fin é0000 cpm
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I i l t  t  l .  C'or rr l .

pept ide:  Bet  t '17? 8r ' r '  53.872 cpm, Cor  u  1r7 t ' t t t '  58.ó67 cpm.

A ln  - t  17 ;  x t j '  5036cpm (backg round  va lue :  2 l 6cpm) .

Flow ct '  t0nu trv unul _t 'sis

FACS ana l ys i s  r evea led  t he  he lpe r  ce l l  pheno t rpe

(CD3  + .  CD4  - r - .  C 'DE  -  )  f  o r  a l l  c l ones .  The  TCR cou ld

be idc'nt i t ìed in al l  cascs as 
- l-C 

R r /J.

DISCUSSION

It  has been demonstrated that Bt ' !  L '  I .  the Inajor
allergen of BP shares lgE-binding epitopes with tree
pol len al lergens der ived from pol len of  other t rees of  the
order Fagales ( lpsen et  a l . .  1985; lpsen and Hansen,
l 9 9 l :  R o h a c  c . t  ú 1 . .  l 9 9 l .  \ ' a l c n t a  t ' t  u l . .  l 9 9 l i r ) .  e n t J  i h a t
a nt t r leculc ht l tner l i r [ f \ i . is  l r - ' r  Bt  I  i  I  i .  pr i - \cr ì t  in di f l ; re r l t
t ì ' u i t s  and r  cgc ' , . ih i *s  tHa l r t i cpL l ro  ( t  t t i . .  i9 r - l .  [ :bncr
et  a l . ,  l99l) .  Bet t t  I  is  an important major t ree pol len
allergen. More than 95o,"o of all tree pollcn allergic
patients exhibit IgE to this protein and 600,6 react
erc lus ive ly '  w ' i th  th is  a l le rgen (Jaro l im e t  u l . .  l9E9a) .
Thus. th is protein is rery i t r rportant tbr  d iagnosis and
therapy of  t ree pol len al lergi '  (Valenta et  a l . .  l99ló).  In
this respect. the definit ion of T cell specificit ies and
cross-react i r , i t ies seems to be essent ia l .  In th is stud,r .  Be I
r  l -speci f ic  TCC w'ere used to inrest igate T cel l  epi topes
common to the major ai lergens of  b i rch.  hazel  and alder
poi lens.  s incc thc:e ruajor t ree pol len al l t - ' rgens i l rc '
knon'n to cross-rc-act  r t  the B cel l  cpi topc- lerc ' I .

In  the  las t  f  ew )ears .  ner i  ce l l  cu l tu re  techn iquc- .  ha ie
prov idec l  us  w ' i th  in tb rmi i t ion  about  the  par t i cu la r  re -
sponse of  a l lergen-speci t ìc T helper l rnrphoci ' tes upon
st imulat ion w' i th al lergens. The CD4* T cel ls could be
divided into several subsets according to their pattern of
lymphokine production (Mosmann and Coffman. 1989;
Chret ien et  a l . ,  1990: \ {aggi  et  a l . .  1991),  Also.  a
pathwal '  of  IgE reguiat ion.  inainly depending on the
ratio of IL-4 and IFN ;. '  production by these T helper
lc l Ì r  r r r r ,<  . i c .c i ibc t i  i . , i  : t : i i l  r \1 , - ' . .1 . .1 ì t Ì t  - ,1 ' l  ( * r ' ì ì ' : . : . : i , .

1989. t  and cou ld  recent ly  a lso  be  s i ronn lù r  h i :n ta i t t
(Chré t ien  er  a l . .  1990:  \ fagg i  t ' t  a l . .  l99 l r  Im i - runother -
ap! '  that  n ' ìeans inducrng toh'rance in i tn al lcrs ic pl i t icnt
by appl icat ion of  increasing doses of  a l lergen. is an
approved method in the treatment of type I allergy. The
effect iveness of  th is method is n 'e i l  knoir  n r  Bousquet
et  a l . ,  l99l) ,  however,  the mechanisms taking place are
not completely '  understood. Many studies reported no
correlat ion betrveen therapl  success anci  changes in the
levels of  ant ibodies of  whichever c lass or subclass
(B i rkner  e t  u l . ,  1990) .  I t  i s  conce ivab le  tha t  dur ing
immunotherapy a modulation of the immune response
of allergen specific T-helper cells takes place. Severe
cases of tree pollen allergy are treated by hy'posensitizi i-
t ion using mixtures of representative tree pollen extracts
(normal ly '  a mixture of  b i rch.  hazel  and alder extract)  to
which patients displa,v- specific IgE (Nùche-Petersen
et  a l . ,  1988) .  In  our  op in ion  i t  i s  impor tan t  a lso  to
investigate such cross-reactivit ies at the T cell level. To
avoid errors we used highi;" specific systems like .Bet r I
specific T cell clones and purified natural allergens and

, . l l n  q  I  
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addit ional ly.  in case of  Bet t '1.  a recombinant protein.

Our experiments revealed common T cell epitopes on Bet
r  I .  Cor a I  and .4ln g I .  Each of  the eight T cel l  c lones
tested. reacted with al l  three major al lergens. but wi th
di t l ì ' rent  intensi ty '  (Table l ) .  This uas probably due to
the fact .  that  d ist inct  c l t rnes recognize . .J i f ferent T ccl l
e p i t o p e s  t Y s s e l  e t  u l . ,  l 9 9 l :  E b n e r  e r  t t l . .  l 9 9 3 r r .  h ) i n  t h e
amino acid sequence of  the protein.  To answer th is
quest ion.  pept ides \&'ere synthesized according to three
immunodominant T cel l  epi topes of  Bet r  I .  and TCCs
react ing wi th the respect i ! 'L-  sequences w'ere tested with
the corresponding parts of Cor a I and Aln g [. Prolifer-
at ion assavs revealed that the amino acid changes taking
place in these l2-mer pept ides were not essent ia l .  How-
evcr.  c lonc HC-i  rc 'acted r , i i th the .4 l t ; -g I -dc ' r i red pept ide
pt ,s i t i i  c l r  l - {0 - ì6  r  '  I  l6  cpm in  the  negat i r .e  cont ro l ) .  bu t
i t , t - t ' r r l i j  i icukcr thair  n i t i r  t i rc b,rrch {-r l  hazul-dcr i r  r -d
peptide (Fig. 2). In this case, three amino acid changes
could be obs.-rved ui th in the T cel l  epi tope (Thr rs Val ,
Asp'T1'r  vs SelPhe).  The pept ide svnthesized according
to the publ ished sequence of  . [ ln g I  (Brei teneder et  d l . .
l99 l )  a lsc i  d isp le lcd  ncaker  an t igc 'n ic i t i  than  pur i f ied
natural  .4tn g I .  indicat ing that th is al lergen preparat ion
comprises a mixture of isoforms with different anti-eenic-
i t ) '  ( i .e .  amino i i c id  changes u i th in  par t i cu ia r  T  ce l l
epi topes: Brei teneder et  u l . .  199-ì t .  [ t  has bec-n descr ibed
in  the  l i te ra tu re  tha t  d is t inc t  amino ac ids  o f  an  ep i tope
are  c ruc i i i l  c i ihc r  t 'u r  pept idc- \1HC c i , i ss  I i  t r r  pcp i i t l c -
TCR-b inc i ing  l .A l len  t ' í  t t i . .  199( l :  Suhrb ie r  e t  d l . .  l99 i :
Kr icgcr t ' t  u! . .  lq91 )  \ \ ' r ih in the s l - - t1r-rùr1cc-s i - r f  the three
molecu les .  minor  ch i tnge;  in  pent rde \  represcnt ing  T  ce l l
epi tc ' ,pcs could rcduci-  t ' r  incrcJ.c spcci f ic  T cel l  afhni t l .
One of  the tested clones 1\1ts20; Table I  )  sho* 'ed
reactivity to n-Bet u I, to which this TCC was originally
raised, and responded even stronger to the hazel and
alder protr- in\ .  Surpr is ingl l ' .  th is c lone did.not react wi th
r-Bet l  I  in al i  thE c-rper iments per lorrned (Tabie l , ; .  \ \ 'e

bel ieve that a crucial  amino acid change rv i th in the T cel l
g i r , ' - , - ' : r - -  l ' . , - j ' . , l ' i .  , ' . '  r .  . i ' . . . ' .  , , , , ; ' i ' t  i t l  . J  i . . i i i l .  i : 1 . , i  i . q . + - ' - ' . r

repre5i n i.ctl b-i o ur rccc'ntbtti.r i l i  I l ì i .r lcl 'rui. f h i s s tinl ula t-
ing  sequr 'nce  is , , rbv io ' : s l r  p resent  in  the  mi r tu re  o f
isoibrr t ts in the nat i t ra l  preplrat ions oi  Bt ' t  L I .  Cctr  u I
and .4ln g [ .  Interest ingi l ' .  the pat ients '  IgE bound to the
r -Ber  l  I  ( lane  2 .  F ig .  la ) .

In  conc lus ion .  a  cor rp le te  char . l c tc r i z :a t ion  o f  a l l c r -
genic molecules that considers B as well as T cell epitopes
is necessarr ' .  N{oreover.  an involr .ement of  part icular
Nf  HC c l l ss  I l  res t r i c t ion  e lements  (F ischc ' r  e t  u l . .  l99 l :
Ansar i  ( ' t  a l . .  i9891 and TCR molecu ies  (Renz and
Gelfand. 1 991) in react i r  i ty  of  T helper cel ls wi th
immunodominant (cross-react ing) epi topes has to be
investigated. This knowledge might provide us with new
insights into mechanisms leading to to leran,:  ( lT)  and
disclose how specific T cells recognize stiuctures on
al lergenic proteins.  Single proteins (e.g.  recombinant
al lergens) should be used in the therapl  of  t1 'pe I  a l lergy.
In future,  pept ides represent ing epi topes of  a l lergens
(maybe also present on other cross-react ing proteins

showing amino acid sequence homology) could also be
good tools for IT (Berzofsky et al., 1987; Litwin et al.,
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l99l) .  They could modulate the immune response to

al lergens at  the T cel l  or  B cel l  level  wi thout the r isk of

anaphylact ic s ide etTects.

, ' l t 'knox' led.{(ntt ' t t l . \  __ Thrs work 
" l 'as 
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