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Introduction

Al lerg ic  symptoms are f requent ly  assoc ia tcd rv i th  conracr
rv i th  d i f ferent  a l lergen sources.  I t  is  kno* ,n  that  severa l
po l len a l lerg ic  pat ients  shorv  a l lerg ic  symptoms upon in_
gest ion o f  p lant  der ivec i  fooc l . ' - r  IgE inh ib i t ion exper i -
ments  ind icated that  c ross- react ive ep i topes 'present  in
po l len and p lant  food might  be respons ibre for  th is
phenomenon.a '5  The appl icat ion o f  molecurar  b io log icar
techniques has resu l ted in  the ident i f ica t ion o f  the or i -
mary s t ructure o f  severa l  c ross- react ive p lant .  mi tc ,  fungal
and mammal ian a l lergens,6,7  cDNA encoding b i rch pro_
f i l in  (Bet  v  2) ,8  a  h igh ly  conserved act in  b ind ing pro ie in ,
Bet  v  I  the major  b i rch po l len a l lergen which shows
sign i f icant  sequence homolog ies to  pathogenes is- re la ted
plant  prote ins,e  and those encoding major  groups of  grass
pol len a l lergensro- r6  which represent  conserved monocot
al lergens were isolated and expressed in Escheric.hia col i .
Us ing the recombinant  a l lergens,  cross- react ive B r7 .  r8  and
T ce l l  ep i topesre were ident i f ied and i t  cou ld  be < iemon-
st ra ted that  sens i t iza t ion wi th  a  few cross- react i 'e  a l ler -
gens induced a bat tery  o f  c ross- react ive IgE ant ibod ies in
exper imenta l  an imal  models .20 This  rev ie iv  d iscusses the
s ign i f icance of  c ross- react iv i t ies  among p lant  a l le rgens for
the c lass i f ica t ion o f  a l le rgens as rve l l  as  for  d iagnos is  and
therap-v  o f  a l le rg ic  d iseases.  I t  is  expected that  a  compo_
nent  based d iagnos is  o f  a l le rgy,  per formed rv i th  recombi-
nant  a l lergens,  rv i l l  a i low the se iect ion o f  a  few cross-
react ive a l lergens which car ry  most  IgE ep i topes for
pat ient - ta i lo red ì  m munotheraDV.

Correspondence:  Rudot f  va lcnta ,  Ins t i tu te  o f  Gencra l  anc l  Ex-
penmenta l  Patho logy,  AKH,  Univcrs i ty  o f  V ienna,  Wahr inecr
Gur te l  l8 -20,  A-1090 Vienna.  Ausrr ia .
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Summary I t  is  known that  a l le rg ic  pat ients  are f requent ly  co-sens i t ized against  d i f Ìèrent  a l lergen sources.Progress made in  the f re ld  o f  a l le rgen character izat ion by molecu lar  b io log ica l  techniques has now revealedthat  sens i t iza t ion against  d i f ferent  a l lergen sources can be exp la ined as cross- react iv i t .v  o f  IgE ant ibod ies wi thst ructura l ly  and immunolog ica l ly  re la ted components  present  in  these a l lergen sources.  Th is  rev iew def inesgroups of  c ross- react ive p lant  a l le rgens rv i th  s ign i f icant  sequence homology.  The s imi lar i t ies  among a l lergensmay fac i l i ta te  a l lergy d iagnos is  by us ing a ferv  representat ive cross- react ive a l lergens to  determine the pat ient ,s
IgE reactivi ty prof i le (al lergogram). According to that typing, a ferv cross-reactive al lergens, carrying most ofthe re levant  IgE ep i topes,  may then be se lected for  pat icnt - ta i lo red spec i f ìc  therapy.

Key words:  a l le rgens,  cross- react iv i ty ,  IgE,  thcrapy,  type I  a l le rgy.

Ì\Iatcrials and methods

E.uprcs.siort of human IgE-Í-abs (Fabs, antiboch,
Jiagntents) wi th speciJic. i tt, J'or maj or. gra.\s pollen
allergens in Escherichia coli

Phagc  cxp rcss ing  human IgE-Fabs  (Fabs ,  an t ibody ,  f ragments )
rv i th spcci f ìc i ty  for  thc major  t imothy grass poIen ai lergcns.  phr
p  I  and  l )h l  p  5  wc rc  i so ra ted  f rom an  IgE  r i b ra ry  wh ich  rvas
cons t ruc tcd  f rom pc r iphc ra l  b lood  mononuc lea r  ce l l s  (pB iv fc )
f rom a  g rass  po l l en  a l t c rg i c  pa t i cn t  i n  pComb 3H by  pann ing  as
p rev ious ly  dcsc r ibcd .? t  So lub lc  r ccomb inan t  human IeE-Fabs
wcrc  p roduccd  in  l : .  co l i  XL I  B luc . r r

Itntrurnoblottirtg

Pol lcn f rom birch (Betula,erntcosa).  t imothy grass (p l r ler  tm prr t -
cnsc,). r.v-e grass (Lolium perennc), ryc (,Scca le c.ereule), Kcntucky
Bluegrass (Poa prataniis) and (ct'nocron dactyron) were purchased
from Al le rgon.  Vàl inge,  Sw,eden. protc in extracts werc preparcd
: t s  p rcv ious ly  desc r ibedr r  and  sep ' ra tcd  b1 ,  SDS_pAGE. r r  They
rvcrc thcn t ransfcrrcd to n i t roccl lu losel5 and thc al lcrgens rverc
de tcc ted  us ing  rccomb inan t  human IgE-Fabs  as  p rc ' i ous ly
desc r ibcd .  r  I

secprcttce cornparison and altgnments oJ-prant allergens

Thc ami.o acid sequences of  the nrajor  b i rch poi len ai lcrgen,  Bct
v  l . e  b i r c i r  p ro f i l i n ,  Bc t  v  l . s  the  ma jo r  t imo thy  g rass  po l i cn
a l l c r g c n s ,  P h l  p  l , r r  P h l  p  2 , ' r  p h l  p  5 , r 6  t h e  m a j o r  r a g r v e e c i
a i l e rgen ,  Amb a  1 ,26  a  ma jo r  cyp rcss  a l l e rgen ,  Cry  j  2 , . t  and  the
ma jo r  o l i vc  a l l e rgen ,  o rc  e  l l 8  werc  compared  w i th  sequences
f rom the  Na t iona l  Ins t i t u re  o f  Hear th  t ra tabascs  (GenBank .
SWISS-PROT,  P IR-Pro te in ) .  Homo logous  p ro re ins  r ve rc  r c_
t r i cvcd  us ing  the  BLASTP p rog ram an<J  g rouped  accorc l i ng  to
scquence  homo logy  and /o r  c ross - rcac t i v i t v . ' f he  p ro tc in  sc -
qucnccs  o f  thc  a l l e rgcns  be long ing  to  each  g roup  wcrc  a l i gnc r l
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I ì i gu re  |  ( . ross - rc l r c i i r  r t r  o f .  rec r tn r l t i _
nu r r t  hu r r r l rn  Ig [ - l - - l bs  * , i t h  r : roup  I  l r r r t i
cr( )up - i  l r i lcrgcrrs f - rorn t j  i l ì 'cr r t ì t  sntss
s  pcc  i  cs .

wr th  c . ch  o thc r  us ing  rhc  GAp p rog ram ( \ \ , ISCONSIN 'ACK_
ACìE) and thc c icgrcc of  homologv wAS cxprcssccl  i ts  pcrccnra.rc
s c ( l L l c n c c  r d c n t i l l .

Resu l t s

Recontbi rtattt IgE-Fabs .fr.ont a,sras.\ pol lot allcr,gic
p a Í t c n t c r o s.\' - r a uc t v' i I I t n ruj o r a I I c r.{ c t t.s .lì. o n t cl i llt, t. c t t t
gra.t's spcc'tes

Cross-rcact i ' i t i cs  among s t ructura i ly  reratc i l  a r ìc rgens
havc  bcen  dcmons t ra ted  b . v  I gE - i nh ib i t i on  expc r i - cn t s .
us ing po ly 'c lona l  rabb i t  ant ise ia  as w,e l l  as  r . r , i t '  murne
mAb '2e -31  Recen t  ad 'ances  i n  t r r e  exp ress ro '  o f  f unc -
t iona l  Fab f ragr ,cnts  in  E.  c 'or i r ra 'c  pror , ic rccr  thc  bas is  fbr
the molecu lar  character izat ion o f  human ar rergcn-spcc i f ìc
IgE ant ibod ies. :2  F igure I  sho* ,s  that  IgE_FaUs o, i tn  spec-
i f i c i t 1 ' f o r  t he  ma jo r  t imo thy  g rass  po l l cn  a l l e rgens  ph l  p  i
and Phl  p  5 '  c ross- react  wi th  rerated a i lc rgcn i  prcsent  in
d i f ferent  grass spe-c ics .  T 'e  cross- rcact iv i t l ,o f  IgE ant ibod-
i es  r v i t h  ma jo r  g rass  po l l en  a l l c rgcns  p ro ' i des  t hc  mo lccu_
ia r  bas i s  f o r  t he  c r i n i ca r  obscn 'a t i o .  t ha t  g rass -po ' cn -
a l lerg ic  ind i r , ' i c ruars  c l ispray '  synrptoms upon co ' tac t  w, i th
po l len f ronr  d i f ' l c rent  grass spcc ies.  c rops and nronocor \ -
l e d o n i c  p l a r r t s .

Plattr ctl/ct'gctts cart rta ì/irirtr,d itrt() grorrt.s ctc,c,orcrit,g rct
s eqt t  e n c'  c I  t  o nt o I  ogl,  a n cl i  nt ntt , t .  I  t ,  g, rn Lt i  r  r t  t  I  r t  r  i  t  i  c.s

I so la ted  a l l c rgens  and  re l a t cd  p l l t n t  p ro t c i ns  w , i t h  s i gn i f i _
cant  honto logy to  b i rch prof r l in .  Be-r  \ ,  " .R t ì  h igh l r ; ìon_
se^ 'ed  a l l e rgen  and  ac t i n  b i n<J ing  p .o r c i ' .  t r r c  n r , , i o i  b i r c i r

po l l cn  a l l e rgcn .  g . :  , _1 . , ,  t he  ma jo r  t imo th l ,  g rass  po l l cn
a l l c rgcns ,  Ph l  p  l . r r  p i r l  p  2 ,3  , nO  p t - , t  p  , i . ' i  r he  n ra lo r
ragrvccd a l lergen Antb a  1 . r , ,  a  rna. jor  c ) ,press a l lc rsen.  Cr l .j  z r r  a 'C  rhc  n ra . ; o r  o l i ' e  a l l e rg .n .  O t . i i  r . J ; ; ; ; ; ; r ; " - i ;
l - r rb lc  l .  Rc 'prcscnrar i 'c  pror . in .  r ' ro , . , - ,  o i r i . l r .n i  , "p .c i . .' " ic 'c  incrudcc i  in  cach group.  Isoa i re  rgenic  var ian, ro t  r t . , .
san le  spec ies which d i f rer  in  fe* ,  anr ino ac id  res ic iu . ,  nr .
no t  d i sp rayed .  N f  cmbc rs  o f  cach  g roup  ha ' c  s im i ra r  mo-lccu iar  n 'e ig ' ts  anc,  sharc  a  h igh degrec o f  cnd to  end
scquence homologr . .  Some protc ins  * .ere founc j  to  cross_
reí rc t  * ' r th  a t  least  one other  mentbcr  * , i th in  the groups.

C I u' tc rs of i nt t tt u rt o r o gi c'a r r.t' r e r a t c cr p r u t t r ctr r c rg.t.s
.rlton'a high degrce o.f .seqrtettca luttrtolo,gt.

P ro f i l i n s .  * ' h i ch  rep resen t  ac t i n -b rnc i i ng  anc l  phosohc i -
nos i t i de  (P IP ) -b ind ing  p ro te  i ns  i n  euka ryo rcs  ha r .e  been
tdent i f ied as e  x t remel l ,  c ross- react i r  c  a i le  rgcns.* .  r7 . - ìo . - . ì . i
The  cDNA and  de  c ruced  am ino  ac id  sequences  o f  p ro f ì r i ns
f rom b i r ch  (Bc t  \ ,  2 ) . 8  t imo rh l ,  g rass  (p l i l  p  I  l ) , .  j
t obacco . r6  n ra i ze . - r7  * ' hea t r s  anc r  úcan r ' r  sho* ,a  r r i u r r  dc -g rce  o f  s im i l a r i t l '  ( 1 ' ab rc  2 )  anc i  r cp rescn r  c t i n i ca t i i ' r e te_
van t  c ross - r cac t i ' c  a i l c rgcns .a ,  Thc  s t r - uc tu ra r  s im i ra r i t i c s
a m o n g  t r c c  p o l l c n  a l l c r g c n s  ( B e t  v  l . e  , \ l n  g  . i , 0 ,  C a r  b  l . { l
Cor  a  l { )  and fbocJ a i lergens ( i , - la i  d  i .uu Api  g  lu- r )
cxp la i ns  c l i n i ca r  s 'mp toms  i n  b i r ch  po i l c '  a r ì e rg " i c  pa -
t icnts  on co. tact  * ' i t r r  po i lcn f ronr  reratecr  t recs as wer i  as
fb l l ow ing  i ngcs t i on  o f  p l an t -de r i ved  f ood  such  as  app les . . o
' aze lnu t s .  r r  cc r c^  - r o  (Tab re  j ) .  Ex tens i ve  c ross -
rcuct iv i t ics  har .c  bccn c lcscr ibcd í tmong the nta jor  groups
o f  g rass  po l l cn  a l l c rgcns .  I { on to log i cs  and  , i gn ìn . rn ,
c .oss- rcact i " ' i t i cs  * 'c re  c icscr ibcd amons thc nrenrbers  bc_
long ine  t o  cuch  o ' t hc  g roups  (g roup  r  a t c rgcns :  Tab rc  - i :
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Tab lc  I  D iv id ing  p lan t  a l l e rgens /p ro tc ins  i n to  fami l i es  o f  homo l -
ogous  and  c ross - rcac t i vc  a l l e rgens  w i th  s t ruc tu ra l  and  immuno-
log ica l  s im i la r i t i cs

Group

r 39

sharc  IgE ep i topes wi th  Amb a l .  The Cry j  2  homologous
polygalacturonrìses f iom several fruits and vege tables
l istcd in Tablc 8 rvere so lar not tested for Ig.E cross-
react iv i t iy  but  d isp lay s ign i f icant  end to  end sequence
homology wi th  Cry  j  2 . t t  The major  o i ive a l lergen Ole e
1,23 the nra jor  l i lac  a i lergcn S.vr  v  l , {7  a  rye grass po l len
a l iergen des ignated Lo l  p  I  la8 and a po l len-spec i f ic  maize
prote in ,  Zn 134e.s0 were shown to  possess IgE b ind ing
capacity. Together i ,vi th pol len-specif ic proteins from to-
mato,  LAT525r  and f rom r ice,  r iceAC,  these prote ins
fbrm a c lustcr  o f  pro te ins , ,v i th  s ign i f icant  sequence s imi -
Iari t-v (Table 9).

Discuss ion

The molecu lar  character izat ion o f  c ross- react ive p lant
a l lergens ind icates that  the spect rum of  ep i topes against
which a l lerg ic  pat ients  are sens i t ized is  less complex than
orrg ina i l .v  ant ic ipated.  IgE inh ib i t ion exper iments  ind icate
that  a  s ign i f rcant  percentage of  spec i f ic  IgE ant ibod ies can
be preadsorbed with only a ferv recombinant al iergens.
These data g ive r ise to  the hope that  a  panei  o f  a  ferv
cross- react ive recombinant  a l lergens can be used for  d ia-
gnos is  as wel l  as  for  pat ient - ta i lo red immunotherapy.T
Al though the present  cont r ibut ion is  focused on p lant  a l -
lc rgens,  i t  should  be emphasized that  s ign i f icant  crossreac-
t iv i t ies  havc a lso been descr ibed for  mi te .  mould and
mamma l i an  a l l e rgcns .5 r  We  a re  t he re fo rc  op t im i s t i c  t ha t
the concept  o f  us ing se lected recombinant  cross- react ive
a l lc rgens for  d iagnos is  and therapy may be a genera l
strategy.

DeJining allcrgens according to sequence homolog1,ancl
cro.ss-reac t iv ity

Accord ing to  thc  rev ised a l lergcn nomcncla ture,  a l le rgens
are cur rent ly  des ignated accord ing to  the accepted taxo-
nomic name of  the i r  source and grouped accord ing to  the
re la t ion o f  the d i f ferent  genera and sources.53 Using p lant
a i lergens as an example,  Table  I  shows that  i t  is  a lso
poss ib le  to  group a l lergcns accord ing to  sequcnce s imi lar -
i t ies  and immunolog ica l  re la t ionsh ips.  We have compared
sequences of  representat ive p iant  a l le rgens rv i th  the data
bases.  Prote ins rv i th  s ign incant  seqrrence s imi lar i t ies
obta ined by the sequence compar isons formed groups of
cross- react ive a l lergens and/or  re la ted prote ins.  The de-
gree of  sequence idcnt i t ies  wi th in  the ind iv idua l  groups
are d isp la- " -ed in  Tables 2-9.  Extens ive cross- reacr iv i t ies
are knorvn lor  the group of  pro f r l ins  rvh ich are des ignated
'pan-a l lergens ' . r t  

Cross- react iv i t ies  are a lso rve l l  docu-
mented for  the Bet  v  I  fami l l , 'e  and for  the three groups of
grass po l len a l lergens. r r  Amb a l - re la ted a l lergens w'ere
found in  grass po l len,a6 and a homologous c) 'press a l ier -
gen .  C ry  j  l ,  has  been  desc r i bed . : 7

Co-sensiti:ation es an cxplattcttion Jòr allergtc
responses to mLnv di-lJcrent allergen sotrces

Us ing  I gE -abso rp t i on  expe r imcn ts  i t  has  been  dcmon-
st ra tcd i r t  v i t ro  that  se lected recombinant  a l lerecns ( t ree

Cross-raat'tn'ttias anong uller.qt'rts as r: lrcsis ./ìtr .spat'tJìc' thcrup,,'

Rcpresen ta t i ve

membcrs

Avcrage molccular  Rct 'crcnce

we igh t  ( kDa)

Profr l ins

B c t v l

Group I
grass
e l l e r o o n c

Group 2
grass
r l l e r o e n s

l ì r n r r n  i

grass
e l l e r o e n s

A m b a l

C r u  j 2

O l e e  I

Birch:  Bct  V 2*
Tobacco profi l in*
T imothy grass:

P h l p l l *
Wheat profr l in
Maize proh l in
Bcan profi l in
B c t  v  l *
A l n  g  l *
Ca r  b  1 *
Co r  a  1 *
lvfal d l*
A p i  g  l *

P h l  p  1 *
FIol I I
Lo l  p  1 *
Z e a m  I

T r i  s 2
Ph l  p  2 *
Lo l  p  2*
L o l p 3

Phl  p  5* '
P o a p 9
Lol  p  5*
H o r v 5
A m b a l
A m b a 2
LAT56
Cr"v j I
Zm58
C r y j 2
Prunus polygal
Malus polygal
Solanum poly,gal
O l e e  I
S y r v  I
Z m \ 3
LAT52
L o l p l i
r iceAC

t , l
l a 8

3 6

l 5
3 8
3 7
3 9
9

4 i
.4 ')î :
43
A . t
a *

, l <

il

1 0

r a
I J

t 2

r 6
l ! +

l 5

2 6

2 l

3 3

2 8
t a

49
5 r
4 8

3 0

t l
I I

T7

3 0

40-50

40-50

20

Protc ins marked wi th  an aster isk  crossreact  rv i th  a t  least  onc
other  membcr  wi th in  thc  erouo.

group 2 a l lergens:  Table  5 ;  group 5 a l lergens:  Tablc  6) .
Despi te  s ign i f icant  sequence homology, ,  to  date cross-
react iv i tv  has not  been demonst ra ted bet rveen Amb a 126
and the major  cypress a l lergen Cry '  j  127 (Table  7) .  Horv-
c-ver .  a  h igh molecu lar  rve ight  group of  grass po l len a i ler -
gens,  presumabl -v  represent ing group .1  a l lergens,  wers
recent iv  shorvn to  share IgE ep i topes wi th  the Amb a I
a l le rgen fami ly .a6 Because of  the s ign i f icant  sequence s im-
i lar i t ies  i t  is  l i ke l .v  that  o ther  prote ins l is ted in  th is  group
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Tab le  2  Sequcncc  iden t i t i cs  o f  p lan t  p ro f i l i ns

R I 'a lcnta  eL a l

Bi rch
( s p  P l 5 8 l 6 )

Tobacco
( s p  P 4 1 3 7 2 )

T i m o t h y ' g r a s s
( s p  P i 5 0 7 9 )

Whca t
( e p  X 8 9 8 2 5 )

M a i z c
( s p  P 3 5 0 8 1 )

Bca  n
( p i r  S . 1 9 3 , s  l )

1 0 0 8 2
1 0 0

1 9  . 1
8  r . 7

1 0 0

18 .6
1 9  . 4
19 .1

1 0 0

7 1  . l
7 7 . 9
Q 1  A
O ! . 7

80.  r
r 0 0

7.1. E
1 . 1

19 .4
1 1  . 9
/ o . J

1 0 0

B r r c h

Tobacco
T i m o t h y , g r a s s
Whca t

N{a i  zc
Bcan

I
1
d
I
{Í

lì
t
1i

The  acccss ion  numbcrs  o f  the  p ro f i l i n  sequcnccs  a rc  i n  pa rcn thcscs

Tab le  3  Sequence  idcn t i t i cs  o f  Be t  v  I  re la te  d  a l l e rgcns

Bet 
"' 

I
( p i r  S 0 5 3 i 6 )

A l n g l
( s p  P 3 8 9 4 8 )

C a r b  I
( s p  P 3 8 9 5 0 )

C o r a  I
( s p  Q 0 8 1 0 7 )

Ma l  d  I
( s p  P 4 3 2 1  l )

A p i  g l

Gp 2a8961\
1 0 0 8 r . r

r 0 0
7 3
i  3 . 6

1 0 0

1 2 . 3
1 6 . 1
8 8  1

1 0 0

5  6 . 3
5 5 . r
5  r . 9
_ i 5 . 1

1 0 0

4 8 .  I
4 1 . 8
37 .9
_ l8 .6
3 8 8

r 0 0

l l ct
A in
\ _ r l l

Cor
Nf al
^\  n i

v l
o lù '
b
a
d

o l

The  acccss io .  numbcrs  o f  thc  scqucnccs  a rc  i .  p l r c r th :scs .

Tab le  4  Sequencc  ide  n t i t i es  o f  g roup  r  g rass  po i l c '  . l l c rgcns Tab le  6  Scqucncc  idcn t i t i cs  o lg roup  5  g rass  po l l cn  a l l c rsens

P h l p l  H o l i l  L o l p l
( s p  P a 3 2  i  3 )  ( s p  P 4 3 2  l 6 )  ( p i r  S  I  3 6 1 1 )

Z c a m l
( s p  Q 0 7 l  5 a )

Ph l  p
Hol  I
Lol p
Zca nt

The  access ion  numbers  o f  the  sequences  a rc  i n  pa rcn thcses .

Tab le  5  Sequcnce  iden t i t i cs  o f  g roup  2 /3  g rass  po l l cn  a l l c rgens

Thc accss ion nunibcrs  o I  thc  scquenccs arc  iu  r ;arcnthcscs.

po l len a l lergens.  grass po l len a l lergcns)  car ry  most  o f  the
IgE ep i topes of  natura l  isoa l lergens,5.1 .5s as u ,e l l  as  o f  rc_
la ted  a l l e rgens  p resen t  i n  o the r  sou rces .  r  r .  r 6 .30 .3 r . 3 :  I t  may
therefore bc specula ted that  sens i t iza t ion against  z i  fc* ,
cross- react rve a l lergens n lay be responsrb le  for  the inc iuc-
t ion o f  IgE ant ibod ics  against  manv d i f lè rent  a l lergen
sources.  Us ing rhesus monkevs i t  has been demonst ra ted
tha t  immun iza t i on  r v i t h  r eco rnb inan t  b i r ch  po l l en  a l l e r -
gens  (Be t  v  l .  Be t  v  2 )  i nduces  I gE  an t i bod i cs  wh i ch  c ross_
react  w ' i th  Bct  '  l  and Bet  v  2-homoloeous a l lerscns in

P h l p 5  ,  P o a p g
( p i r  S 3 7 4 0 0 )  ( s p  P 2 2 2 8 5 )

L o l p 5  H o v v 5
( p i r  J T 0 7 5 ó )  ( g p  U 0 6 6 a 0 )

1 0 0 9 1 . 6
1 0 0

81 .1
9  i . 6

1 0 0

57 .2
51 . )
< , 1  (

1 0 0

r 0 0 8 5
r 0 0

7 8 9
6 8 . 3

1 0 0

n 5

n 9

n i
, r ,  i

74  8  Ph l
13 .1  Poa
7 0.4  Lo l

t 0 0 H o r

T r i  s l  p h l  p 2
. ( s p  2 5 0 8 6 7 )  ( s p  p 4 3 2 1 4 )

L o l p 3
( s p  P  1 4 9 1 8 )

T r i  s l
P h l p 2
L o l p 2
L o l p 3

I  ne  access lon  numbers  o f  the  scquences  a re  i n  Darcn thcses

Table 7  Sequence idcnt i t ies  o f  Amb a r  homorogous a i lc rgcns/prorerns

L o l p l
( sp  p  1  4917)

r 0 0 5 4 . 3
t 0 0

5  8 . 3
64 .2

1 0 0

6 9 . 8
5  9 . 6
60

1 0 0

A m b a  I
( s p  P 1 7 7 5 9 )

Anrb  a  2
( p i r  E 5 3 2 4 0 )

P 5 6
(ep  X  I  5500 )

c r y i l
( g p  D 3 a 6 3 9 )

Z m 5 8
( g p  L 2 0 1 3 9 )

r00 6 1 . 2
1 0 0

4 1 . 6
^ 1  |
l / . 1

r 0 0

. l_s..1
. t 1

. t j r

1 0 0

3 9 . E
4 t . 1
4  5 . 6
3 4 . 9

t 0 0

A m b a  t
Anrb  a  l
P 5 6

L r )  J  I

Z n r 5 8
The  access ion  numbcrs  o f  the  scqucnccs  - .  rn  , *a - l - - ,



Cross-reactivities among allergens as a

Table 8 Sequcnce identit ies of Cry j 2 homologous proteins

basis for specific therapy r9r

C r v j 2
(pir  JC2498)

Prunus polygal
(gp X7723 t  )

Malus polygal

(gp L27743)
Solanum polygal

(ep  U23053)
r00 4t .4

r00
40.  I
8  1 . 6

1 0 0

40 .5
3  9 . 9
40.4

r00

C r y j 2
Prunus
Malus
Solanum

The accession numbers of  the sequences are in parentheses.  Polygal ,  polygalacturonase.

Table 9 sequence ident i t ies of  o le e l - re lated al lergens and proteins

O l e e l
( s p  P  1 9 9 6 3 )

S y r v  I
(p i r  543242)

Z m  1 3
(sp  P33050)

LAT52
(sp P I 3447)

L o l p l l
(p i r  A54002)

rrceAC
( p i r 5 3 l 7 l 0 )

r00 8 8 . 9
1 0 0

3  5 . 1
3 5 . 4

1 0 0

3  5 . 4
3 6 . 8
J L + . /

1 0 0

J  l . o

3  r . 6
44.4
39.9

1 0 0

29.4
72.2
35.2
qo.z

1 0 0

O l e e  I
S y r v  I
Z m  1 3
LAT52
L o l p l l
r iceAC

The accession numbers of  thc abovc sequcnces are in parentheses.

D e t e r m i n a t i o n  o f  t h e  p a t i e n t s  l g E  r e a c t i v r r y
p r o f i l e  u s i n g  d e f i n e d  r e c o m b i n a n t  a l l e r g e n s

f o r  s e r o l o g i c a l  a n d / o r  s k i n  t e s t  d i a g n o s i s .
A l r t / U t

S e r o l o g i c a l  m e a s u r e m e n t  o f  l g E  l e v e l s
d i r e c t e d  a g a i n s t  d e f i n e d  c o m p o n e n t s

S e l e c t i o n  o f  c r o s s r e a c t i v e  c o m p o n e n t s  w h i c h
c a r r y  m o s t  o l  t h e  l g E  e p i t o p e s  f o r  t h e r a p v

IA

E
Figure 2 Component-based diagnosis and patient-tai lored therapy based on recombinant al lersens.
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pol len and p lant -der iv 'ed food. ro  These data suggcsr  that  a
fcrv  re lcvant  cross- react ivc  a i lergens anc l  cp i topcs can in-
duce a bat terv  o f  c ross- rcact i 'e  IgE ant iboc l ics  * , r i i ch  rcac l
to  c l in ica l  s ) 'mpton ls  on contact  rv i th  c l i f fc rent  a l lc recn
sou rces.

Rec'otnbinartt  a|Ier,g.ts'  pernti I  a co|,pone n|-bctscd
diagnosi.s o/-t)'pa I allcr,qt.. The allergogranl

To date ty 'pe I  a i lc rg f  is  c r iagnosed us ing cxt racrs  prcparecr
d i rect l ; -  f ronr  a l lergen sourccs.  Depenc i ing on thc er r rac-
t ion procedure anc i  t r re  cho ice o f  rarv  nrater iar  t r rcsc
ex t rac t s  con ta ined  an  i l l - dc f ì ned  n r i x t r - r r e  o f  a l l c rgens  and
non-a l lergenic  components .  In  , i r ro  and i l  ' i lo  d iasnosrs
the re fo re  on l l '  a l l o * ' e< i  t o  de te rm ine  r i , he the r  an  rn i r v i d_
ua l  i s  se  ns i t i z cd  aga ins t  a  pa r t i cu ra r  a i l e rgcn  sou rcc .  us ing
de f i ned  recomb inan t  a i l c rgens  i t  has  no* , I gss1 ,e  poss ib r c
to  d issect  thc  por- " -cronar  IgE response of  a i lc rgrc
pat ients . - ró '52 poI .  man\ /  a i lc rgcn sourccs (prar r t  po i len,
m i tes )  i t  i s  now  poss ib r c  t o  dc t c rn r i ne  w ,ha t  co rnponcn ts
pa t i en t s  a re  scns i t i zecJ  t o  a l r d  es t ima tc  t hc  pc rccn tagc  o f
I gE  d i r cc ted  aga ins r  cach  con lponcn t .  I t  i s  co . cc i ' ab l c
tha t  a l l e rg i c  pa t i cn t s  r ' i l l  su f ì è r  on  con tac t  r v r t h  t hosc
a l l e rgens  aga ins t  * ' h i ch  h igh  r cvc rs  o f '  spcc i f ì c  I gE  ha rc
been produccd.  ÌV lcasuremcnt  o f -  IgE rev 'crs  l i rcc tecr
against  reconrb inant  a l rergens n lav thcrc forc  bc uscf ì r l  to
t1 . . " , ] t ,  those componcnts  w 'h icr r  ha 'c  incruccr j  h ig l r  I * ,c rs
o I  l s t .

The allcrgogretn u.s ct ltct.si.s ro .sc,lt,t.r t.at'otttbittctttl
a I I cr.g e rrc I rt r s: pct, i.lic p ct r i c tr | - | rt i I o r ad I I t c t.u 1t t,

H1 'posens i t iza t ion t re-at ' rcnt  o f  t 'pc  I  a i lc r .g '  r ras  bcc.
e s t a b l i s h c t l  s i n c c  r 9  r  r  .  j x  

c u , ' r c n i r r  r r y  p o s c n s i r i z a r i o r r  i s
per formed bf  in jcc t ing incrcas ing croscs o f  c ruc ic  a i lc rgen
ex t rac t s '  The  a i l c rgen  cx t rac t s  uscd  f b r  i n j cc t i on  con ta r ' .
i n  a d d i r i o n  t o  a l l c r g c n s  u g u i n s t  *  l r r c l i  p u t i L ' n t s  a r c  s c n s r -
t ized.  o ther  a l lergens r . r 'h ich arc  not  rccog ' izcd anc i  no. -
i t l le rgenic  con lpone nts .  F igure 2  sho* .s  that .  bascc i  on thc
de te rm ina t i on  o f  t hc  pa t i cn rs  I gE  r cac t i ' i t '  pa t t e rn  (a i l c r -
gogranr) .  components  can be sc lcc tec l  for  h 'poscns i t iza_
t t on  t he rap r  aga ins t  r i , h i ch  s i gn ihc l t n t  l c . " , c l s  o f .  I gE  a rcp roduced .  Rega rd less  o f -  t hc  f b rn t  o l ' i n t n runo thc ra i t r ,  ( r n_
lec t i on  o f  T  ce l l  o r  t s  cc l l  cp i t opes .  comp lc te  and /o r  n roc l_
i f ied a l lc rgcns)  that  r i ' i i l  bc  usccr ,  i t  i s  c rc .s i rabre to  cs tabr ish
thc  pa t i cn t s '  r cac t i ' i t '  p ro f i l c  p r i o r  r o  t hc rap '  t o  a ' o i c i
app l r ca t i on  o l '  ma re r i a r  aga ins t  u ,h i c l r  a  pa i i cn t  i s  no r
sens i t i zed '  Sc iec t i on  o Ia i l c rgcns  acco rc r i ng  t o  t he  pa t i cn t s '
r c l t c t i r  i t r  p .o r r l c  r a l l c r r : og * rn r t  r ' i gh t  imp ro ' c  h r : poscns i_
t t za t i on  t hc rap r  b '  a r  o i c i i n  g  , l c  , t , l r , ,  s cns i t i za t i o i i  , g r i n r t
un rvan tcc l  con lponcn  t s .

,  
tu  pcr fornr  such a cor rpo.cr r t - r rascd fbr r '  o f  spcc i f ìctmmuno th r - rap )  i t  u  r l l .  how ,cv  c r .  bc  ncccssa rv  i t - t r ,  areasonable  pant - l  o f  arcrge ns/cpr ropcs cr . r r  bc  u .n i r .J - - l rn .

cx t cns r \  c  c ross - re i ì c t i ' i t i c s  an< i  s r ruc tu r . a r  s i n r i r . r i t i e  san long  t hc  p ian t  a l r c rgcns  su r ' n ra r i zcc l  i n  t h i s  r e ' i c * ,w ,c r c
a l so  f ounc i  f b r  n r , r r r  n r i t c .  r unga r  anc r  n ' r n rn ' r r i . ' u i l e r -
gens .  anc l  g i r c  r i s c  t c t  t hc  hopc  t ha t  r n tn tuno t l r c rapy  s l .t vpc  I  a l l c re i cs  n r l r  i nc r ccd  b r j  pc r f b rn rcc r  * , i t h  a  pa r i c r t -
t a r l o r cd  cock ta i l  o l '  c ross - r cac t i vc  a l l c rgcns /ep r topcs .  Thc
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