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Introduct ion

Allergic reactions torvards different plants and plant
products (pol len,  p lant-der ived food) are f requent ly ob-

served. Such cross-react iv i t ies were descr ibed between

tree pol len al lergens, apples,  ancl  nuts [ l -3]  as r ,vel l  as
between mugrvort  and celery [4] .  The presence of  com-
mon al lergenic structures in al l  these di f ferent plant spe-
cies would provide an explanat ion for  th is phenomenon.
The major birch pol len al ler-een Bet v I  which was found to
be highly homologous to pathogenesis-related plant pro-
teins [5]  is  a good example for  a cross-sensi t iz ing structure
be tween the related trees of  the fagales order (birch,  a l -
dcr.  hazel .  hornbeam and oak) [6]  and plant-der ived food
stuf f  [2] .  The r ,v ide distr ibut ion of  th is al lergen may be dr"re
to i ts biological  funct ion as a plant-defense protein.  Re-
ccnt lv u 'e ident i f ied prof i l in as a novel  b i rch pol len al-
lcrscn and descr ibed in prof i l in-al lergic pat ients a f i rst
crample of  an IgE autorei ìct iv i tv against  human prof i l in
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Abstract
Recent ly we ident i f ied birch prof i l in as a novel  pol len al lergen which shorved

signi f icant sequence homologv with prof i l ins f rom di f ferent eukaryot ic orga-

nisms. Prof i l ins were descr ibed to control  act in polymerizat ion and to part ic i -

pate in s ignal  t ransduct ion v ia the phosphoinosi te pathway. but have so far

been unknown in plants.  The ubiqui tous occurrence of  prof i l ins in eukaryotes

led us to the hypothesis that  prof i l ins may ful f i l l  s imi lar  funt ions in plants as

known in other eukaryotes.  Here we report  on the ident i f icat ion of  prof i l ins as

funct ional  p lant pan-al lergens in distant ly related plants.  The ubiqui tous oc-

currence of  prof i l ins in distant ly related plants as al lergenic structures provides

a molecular basis for the frequently observed phenomenon of cross-sensitiza-

t ion towards distant ly related plant species in al lergic pat ients.

[7]. Although birch and human profilin share onl.v a low
sequence identity, this homolo-9y was sufficient to account
for a weak cross-reactivity of patients' IgE and may be
responsible for the maintenance of a constantly high anti-
profilin IgE titer in profilin-allergic patients outside the
pollen season. The further identi f icat ion of the profi l ins as
a novel class of functional plant pan-al lergens provided
the molecular basis for al lergic cross-sensit izat ions to dis-
tantly related plant species [8, 9].  This paper is thought to
brief ly sum up our knowledge of prof i l ins as plant pan-
al lergens.

Occurence and Propert ies of Plant Profi l ins

Profi l ins were original ly described in dif ferent euka-
ryotic organisms but have been unknown in plants. Using
pol.v(L-prol ine)-Sepharose [10], we purif ied profi l ins
f rom pol lens of - far  d is tant ly  re lated p lant  species ( t rees,
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grasse s  anc l  wccds)  a r rc l  co incc l  thc -  tc - r ' rn  p lan t  pan-a l l c r -
scns  fo r  t l te  p ro f i l i ns  f8 l .  We fu r thcr  shor i 'ec l  tha t  po l l c r rs
o f  d is tan t lv  re la tec l  p la r r ts  such as  monocotv lc r lons  anc l
c l i co t r lec lons .  ang ios l tc r r r rs  anc l  gvmnospern ls  conta in
la rse  amol rn ts  o f  p ro f i l i n  anc l  dcmonst ra te -c l  tha t  p ro f i l i ns
rcpre  sent  a  novc l  c lass  o f  ac t in -b inc l ins  p ro te ins  in  p lan ts

[11 ] .  The d issoc ia t ion  o f  thc  po l len  pro f i lac t in  complex
mi iv  be  one o f  the  kev  mcchan isms invo l r ,ec l  in  po i len
germinat ion  and po l l cn  tube qro lv th .  conrparab le  to  thc
i ìc rosomi ì l  reac t ion  o fech inoc ie rm sperm 112,  13 ] .  How-
ever .  p ro f i l i ns  a lso  see m to  be  cons t i tu t i ve lv  e rpressed in
somatic t issues of  p lants rvhere c l i f ferent isoforms can be
fourrd [1] ] .  This provic lcs a soocl  explanir t ion for  the pres-
cnce o f  p ro f i l i ns  as  a l le rsen ic  components  in  vegetab les
and f r r . r i t s  [2 ,  3 .  15 ] .  The ub ic lu i to t rs  d is t r ibu t ion  and con-
servcd  b io iog ica l  func t ions  o f  p lan t  p ro f i l i ns  mav there-
fo re  be  respons ib le  fo r  the  impor tance o f  these pro te ins  as
p lan t  pan-a l le rgens .

Structural  Simi lar i t ies of  Di f ferent Plant Prof i l ins

So far cDNA seql lences are avai iable f rom t lvo di f fer-
er-r t  p lant  prof- i l ins rvhich were der ivecl f rom a dicotv ledon-
ic plant,  b i rch (Betuln verrucoso) [7]  and a monocot ' r ' le-
donic plant.  t imothy grass (Phletun pratense) [ i1,  16] .  De-
sp i te  the  d is tan t  bo tan ica l  re la t ionsh ip  o f  these p lan ts .
both sequences are 80% ident ical .  In addi t ion,  we sho'nved
that rabbi t  ant ibodies which were raised against  pur i f ied
celerv prof i l in [15]  and pur i f ied recombinant birch prof i l in

[11] cross-react rv i th almost al l  p lant  prof i l ins.  These data
indicate the c lose structural  re lat ionship of  p lant prof i l ins
ancl  provide an explanat ion for  the s imi lar  capaci ty of
these proteins to bind al lers ic pat ients '  IgE. About 20% of
ai l  pol len-al lergic indiv iduals shor,v IsE react iv i tv to prof i -
l in r .vhich.  therefore,  represents an important al ler_gen al-
though i t  i s  no t  a  ma jor  a l le rsc-n  in  a  s ing le  p lan t  spec ies .

Spec i f i c  Poten t ia l  o f  Pro f i l i ns  to  Re lease H is tamine
f rom A l le rg ic  Pat ien ts '  Basoph i ls

A l le rgens  have to  be  tcs rec l  fo r  the i r  spec i f i c  IsE-b ind-
ing  prope r t ies  i i s  rve l l  as  fo r  the i r  func t iona i  p roper t ies  in
ce l lL r la r  svs tcms.  In  ac lc l i t io r - r  to  the  IgE-b inc l ing  c : rpac i tv
o i  p ro f i l i ns  f rom d i f f c ren t  p la i r t  spec ics  ( t rees .  g rasses  an t l
rvceds) and recombinant birch prof i l in [8] .  rve cor lparecl
thc  p roper t i cs  o f  a l l  these pro f i i i ns  to  r r - l case  h is tamine
I ' r ' , r i : r  b a s o p h i l s  o f  p r o f i l i n - l l l c r s i c  i n c l i v i c l u r l s  f , S .  t 7 l .  A l l
pur i f  i c -c l  p lan t  p ro f i l i ns  as  rve l l  as  the  pur i f i cc l  re  combinant

birch proi i l in shor i , 'ecl  cornparablc IgE-bir-rding capaci ty
anc l  ab i l i t v  to  re le rse  h is tamine f rom the  pa t ie  n ts '  baso-
ph i l s  v ia  membrane -bounc l  spec i f i c  IgE.

Mode l  A l le rgen Concept

The s tn rc tu ra l  s im i la r i t v  o f  the  p la i r t  p ro f i l i ns  a l ready
inc l i ca tes  a  s imi la r  po ter ì t ia l  to  b inc l  IgE an t ibod ies .  We
tes tcd  pro f i l i ns  f rom fa r  d is tan t iy  re la ted  p lan ts  ( t rees ,
grasses and r .veecls)  [8] .  prof i l ins f rom di f ferent plant t is-
sues (pol len ancl  f ru i ts)  [3,  i .+,  15]  as rvel l  as rembinant
birch prof i l in for  the presence of  common IgE epi topes.
IgE ant ibodies of  a l l  pat ients cross-reacted with the di f fer-
ent prof i l ins,  and bincl ing of  IgE to the di f ferent prof i l ins
coLr ld be blockes bv preinctrbat ion of  the se ra rv i th pur i -
f ied recombinant birch prof i l in expressed in E,scher ichio
col i  [8] .  This incl icates that al lergen-speci f ic  d iagnosis and
therapy possibl 'n,  requires only a few, probable recombi-
nant.  model al lergens instead of  a mixture of  a lmost iden-
t icr i l  molecules f rom di f ferent species.  This concept
should apply for  the plant prof i l in fami iv 18],  the major
pol len al lergens of  t rees belonging to the fagales order
(b i rch ,  a lder .  l - raze l .  hornbeam.  oak)  [1 .6 ]  and fo r  s rass
pollen aller_qy, rvhere i,ve could shorv that allergv can be
sufficiently diagnosecl r,vith three to four recombinant
grass pol len al ler_gens from one species ( t imot l - ry grass,
P hle um p raterts e) 116).

Conc lus ion

The cl iscoverv of  prof i l in as a birch pol len al lergen [7]
provided us wi t l - r  a novel  tvpe of  a l lergen. which is widelv
distr ibuted in di f ferent plant species.  Pol len prof i l ins f rom
dif ferent plant species ( t rees,  b i rc l - r ;  srasses. t imothy
grass.  and weeds, mugwort .  ragrveed [19] and prof i l ins
from di f ferent plant t issr . res ( f ru i ts,  leaves ancl  roots)  share
IgE ep i topes  and re lease h is tamine f rom b lood basoph i ls
o f  a l le rg ic  pa t ien ts .  Pro f i l i ns  represenr  there fore  impor -
tan t  c ross-sens i t i z inu  a l le rgens  in  po l lens  anc l  p lan t -de-
r ived food r .vhich leci  to their  c lesignat ion as plant pan-
al lergens. The f inding that c i r . re to cross-re act iv i t ies onlv a
smal l  number of  re l l ,ant  a l lergens can be def ined led to
the concept of  using a ferv model ai lergens for diagnosis
and poss ib lv  therap l '  o t 'po l le  n  and food a l le r_sv .
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