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Bascc l  on  thc  sc{ : l r . l cncc  in [o rnra t ion  o f  a l l c rqens .  a  f i rs t  L rn-
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of the Linkage between $olubility
and Allergenicity

Abstract
l r t  th is  s t t t c l l ' \ \ ' c  rc invcs t iga tcc l  the  k inc t i cs  o f  a l l c rgcn  rc lcasc  f ' rom b i rch  po l l cn
( lJt t t t lu r( t ' t l t ( 'o. \u /  i rnci  t i rnothv gr i tss pol lcn (Pl t lc tur t  1 l 'ut t ,nsa) using cl i f fcrcnt
pro tc in  c r t r l t c t i t tn  l t roccc lu rcs .  imnrunob lo t t ing  lv i th  spcc i l ' i c  an t i i toc l i cs  anc l
in rn tunc  c lcc t ron  n t i c rusco l t r , .  [ )o l l cn  a l l c rgcns  such as  thc  n - ra jo r  b i rch  po l l cn
a l l c rgcn .  I i c t  t ' I .  the  maj r t r  t imothv  s r i rss  po l l cn  a l l c rsens . l rh l  p  I  anc i  ph l  py .
g roLrp- l l , i l l l  a l le rqcns  fn rm t i rno thv  grass  anc i  p ro f i l i ns  rvc rc  rc lcascc i  rap ic l l y
ar lc l  in largc amoLlr l ts l ' ront  l rvclratccl  pol lcn.  Within a ferv nt inutcs pol len al-
lcrge ns cotr ld bc c lctcctccl  in urqucoLrs supernat l rnts prcparccl  f rom birch ant l
s r l ì ss  po l l cn  r i , i th  ser r - r rn  IgE or  spcc i f i c  an t ibod ics .  in  l ta ra l l c l  thc  a i le  rcen con-
tcn t  in  the  po l l cn  pc l le t  fn rc t ions  c lecreascc l .  A  non l l l c rgcn ic  p ro tc in  such r rs
hc i r t  sh t l ck  p r r t t c in  70  cun bc  cx t rac tcd  in  su f f i c ie  n t  a rnounts  on ly  rv i th  harsh  cx-
t rac t ion  proccdures .  In rnr r rnc  c lcc t r r ln  n t i c l 'oscopy  o f  c l rv  anc l  rehyc l ra tec l  b r re  i t
pol lens s l i t t rvccl  that  af tcr  short  hvclrat ion,  thc ntajor t r i rch pol len al lergcn, I let  v
l .  n t ig ra tcc l  in to  thc  c r inc  anc l  to  thc  sur facc  o f  in tac t  po l l cn  g ra ins .  l vhercas
pr t i f i l i n .  aga ins t  i vh ich  a  lo rvcr  pc l ' cc l t tagc  o1 'pa t ien ts  i s  scns i t i zcc l ,  w i ìs  re  ta incc l
in  thc  po l l cn  g r l i in .  C t tn tp i t r ing  thc  amino ac ic l  conrpos i t ion  unc i  hvc l roph i ì ; . : i1 r ,
o t ' thc  tcs tcd  a l l c rgcns  rv i th  a  nona l lc rge  n ic  p ro te in  such as  hca t  s l - rock  p io tc in
70. rr t l  s i -qni f icant c l i f fercncc wirs notcci .  In i igrccmcnt u, i th car l icr  obse rvat ions
w'c  c t lnc luc ie  tha t  t i r c  a l l c rgcn ic  p ropcr t i cs  o f  pn t tc ins  a rc  ra thcr  l inkec l  to  thc
i tn lo r tn t  anc l  spe  cc l  o i  so lub i l i t v  f rom a i rbornc  par t i c lcs  t i tan  to  in t r i r rs ic  p l ' ( ) l ) r r ' -
t i c s .
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sp i tc  the  inc rcas ing  knor ,v lcc lgc  about  thc  s t ruc tu rc  and
poss ib lc  func t i r - r r rs  o f  a l le  rscns .  a  c lc r r r  rc la t ionsh ip  bc-
twccn thc  p ropcr t i cs  o f  a l l c rgens  unr l  thc i r  a l l c rgcn ic  p t r -
tcncv  cou lc l  no t  bc  cs tab l i shcd.  T i rpc- l  a l l c rs ics  cou l i l  l r c
inclucccl  cxpcr imental ly in anir l l r ls  i r l '  lou,-c i t tsc i rppl ica-
t ion  o f  scvcra l  c l i f l ' c rcn t  unrc la tcc lan t igcns  in  cont l t ina t ion
r i , i th  a lumin iun t  hvc ln tx ic ie  [8 .  91 ,  rvh ich  i i l so  a rgucs  l rgu ins t
r t  rc la t ionsh ip  bc t i . vccn  thc  in t r ins ic  p ropcr tv  o l 'a  l t r t l t c in
lund i t s  po te  ncv  to  e l i c i t  t vpc- l  l ì l l c rs1 , .  Thc  c l in ica l  ohscr -
va t ion  tha t  exposLr rc  to  n r i t c  en t iqcns  c iu r ing  car lv  ch i ld -
hoocl  is  currelatccl  lv i th thc c lcvclopntent r l f  housc ciust
n r i t c  a l l c rgv  [10 ]  inc l i ca tcs  tha t  cxp( )s r r rc  to  rcac l i l v  l va i l -
ab le  p ro tc ins  v ia  thc  n tucosa o f  thc  rcsp in Ì to rv  tmct  migh t
scns i t i zc  p rcc l i sposec l  inc l i v ic lua ls  c lu r ing  c l r r l v  ch i l c lhooc l
to c levciop t) ,pc- l  a l lcrgr ' .  Wc havc charactcr izccl  u,c l l -c ic-
f inccl  ; lo l le n al lcrqens l ' rutnr t rccs.  such as l l t , t  t '  I  I l l  anr l
b i r c h  p r o t ' i l i n  [ 2 ] .  a n c l  r c l e v l i n r  t i n r o t h v  s r a s s  p o l l c n  a l l c r -
gcns .  such as  P l t l  p  I  (L rn ; rub l i shc t l  d r t l ) .  P l i l  p  V  (unpt rb -
l i shcc l  r l i i ta ) .  l r r - rc l  t in r t t t i r v  g rass  l t ro f i l i n  rcgarc l ing  thc i r
r r ( l i l cous  so lu l t i l i t r , .  Ac lucOr_rs  p rOtc in  c \ t f t rc t io l ' ì  p rocc-
r l r i rcs  wc lc  con lparc ( l  l v i th  i ra rsh  c r t rac t io r . ì  u lc thoc ls .  im-
nrunc  c lcc t ron  n t i c roscopv  o l 'po l l cn  g ra ins  bc f  o rc  anc i  u f -
tc r  hvc ln r t ion  rvas  pcr f r t rn rc t l  anr l  thc  k inc t i cs  o f  i r l l c rgcn
rc Icasc fntnt  hvcl  ratccl  pcl I  Ic ns 'uvas i  nvcst i  gatecl .  I rnportan t
po l l cn  a l l c rge  ns  urc  rcuc l i l v  ava i lab lc  in  la rsc  anrour . r ts  as
conrparec l  to  o thcr -  l to l len  pro tc ins  rv i th in  n r inu tcs  a l ' t c r
hvdra t ion .  bu t  no  cor rc la t ion  bc t rvccn  thc  in t r ins ic  p rop-
c r t i cs  (b io log ica l  l ' unc t ions .  c l i s t r ibLr t ion  i r r  the  po l l cn
ura in .  amino ac ic l  compos i t ion  anc l  hvc l roph i l i c i t y )  o f  thc
i r l l c rgcns  anc l  thc i r  a l l c rgcn ic i tv  cou ld  bc  cs tab l i shec l .

Mater ia ls and Methods

Pollt:rt

I ' t r l lcn f ronr t imothv qrass ( l 'h l turr t  1n ' r t rct t .sc)  ancl  b i rch ( l lc tu lu

ve rn ( (osa  )  t h i t t  \ \ ' c r c  >  t ) - i l 2  pu rc  us  t l c te  rn t i ncd  bv  l i gh t  n t i c losc ( )pv
wcrc  l t r r  r ch i r sc  r l  t ' n r rn  A l  l c rg t rn . ,  \  l l .  \ / l i l  i  nec .  S rvcc l cn . 'T 'h  c  pu rc l r  l r se r l
p o l l c n  w l r s  n o t  r l c i u t t c r l  o r  t r c a t r r l  r i i t h  s o l r , ' c n t s . ' r h c  l r i r c h  p o l l c n
uscc l  1 ì l r  i n r rnunc  c l cc t ron  m ic roscopv  r ' , ' l r s  ha rvcs tcc l  f r csh lv  t ' r o r r r
l ' l o w c r i n q  n r t r l c  c u t k i n s  t t 1 ' b i r c l t .  i r i r  t l r i c r l  l r n t l  s t r t r c r l  a t . 1 " ( '  u r r t i l  u s e  .

,\ ' l  r t r t t t c' I r t r t t t I tt t t t l | \ t 1,, ' r ' I t t t t u l, ' l  tt I i b r t t I i c s
- l  

h c  n r o u s c  r r r o n o c l o n l r l  l r n t i - 1 l r l  i  l  a n t i b o c l i c s  I ì i p l  a n d  I l i p - l  I l l l
i t r t t i  t hc i r  cp i t t t pcs  u rc  t i csc r ibc t l  [ 21 .  , , \ s  con t r t r l l r  r ì ] ous . :  n ronoc lon r r l
l Ln t ìbo t l v  r i ' i t h  no  spcc i i i c ì t v  fo r  b i r ch  po l l cn  p ro tc ins  w i rs  r - r scd .  

- l ' hc

r l r l l b i t  l t t t t i - r c c o t r t I r i n l t t i t  b i r c h  p r o i i l i n  l r r r t i s c r L r n t  r v h i c h  c r ( ) s s - r c i t c t s
, ' v i t h  p ro l ' i l i i r  f r t l n r  t i n ro thv ' {n rss  \ \ ' i r s  t rb tu inc r l  [ r , v  i i nn run iz ing  r l r i r i r i t s
*  i t h  p t r r i l ' i e  c l  r c c o n t b i r r r n t  b i r c h  p r o f  i l i n  [ ( ) 1 .  I n  u t l c l i t i o n  u n  l r r r t i i r o r l y
r t t i s c t l  l t g t t i t t s t  t ( ) l l l u t ( )  h e r r t  s h o c k  p r o t c i n  7 0  I l i l .  l i  r u b b i t  u n t i t r o t l v
ra i sc t l  i t g l t i ns t  I t t l  p  I  i l - 11  i rnc l  u  rubb i t  l r n t i boc lv  * ' [ r r ch  b i r r t l s  to
g r o u p - V  u n t l g r o u p - l l / l l l  q r l r s s  p o l l c n  u l l e  r q e  n s  I l - 5 ] w ' c r c  u s c t l .  N c g t r -
t i vc  c t l n t l t t l s  \ \ ' c r c  pc r lo rmc t l  * ' i t h  i r  no r rna l  r i rbb i t  non in tmunc  sc rLu l . t

o r  l Ì t ( )usc  r tn t i bo t l i cs  l v i t h  t l i i f c r cn t  s1 - rcc i l ' i c i t r ' .  l ' hc  un t i t ro r l i cs  * l t i c l r
r vc rc  uscc l  f o r  i n t r l unc  c l cc t ron  m ic r r t scopr ' \ \ c rc  pu r i f  i cd  bv  p r t l t c i r r
G  l r l ' f i n i t v  ch romat r )gn rp l r v  us ing  n t t l r . roc lonu l  l n t i l t t l t h '  t n r l l s  l ' r on r
I ) l u t rn tac iu .  [ - l pps i r l a .  Swcc lcn .  A l l  un t ibo r l i cs  wc rc  t cs te  ( l  t ì r r  r c l c -
t i v i t v  u ' i t h  l vc l l - c l t i t r ac tc r i zcc l  r cconrb inun t  t r cc  un r l  gn rss  po l l c r r  l l -
l c r s c n s  [ .  i .  1 6 .  l 7 l .

Scru fittrtt, ' l l l t:rgit ' I)u t it, rt Is

I )a t i cn ts  * ' i t h  a l l c rgv  to  g rass  o r  b i r c l t  p r t l l l cn  wc rc  charac tc r i zcc l
l cc t l r c l i ng  to  c t ì sc  h i s to rv ,  sk in  l t r i ck  t cs ts .  I ì . \S l -  l r n t l  l r ) ' t cs t i nq  * i t l r
r cc t rn rb inan t  t r c r  un r lq rass  p t t l l cn  u l l c rgcns  as  c l csc r i l t c r l  [ 16 .  l 7 l .  Sc r l
u 'h i ch  h r t c l  bcc r t  t cs tcd  f ì r r  spcc i i i c i t v  r v i t h  dc f i ncc l  r cconrb i r l rn t  r r cc
lun r l  g rass  po l l cn  a l l c rgcns  r r , c rc  uscc l  t o  c le  t cc t  n i t r ccc l l L r l t l sc -b lo t t c r l

l l l c rqcns .  Scnr  f ron r  nonu l l c rg i c  i nc l i . , , i t l uu l s  ucc t t rd ing  to  thc  l rbovc
c r i t c r i a  wc rc  uscc i  as  r re  gu t i vc  con t ro l s .

I'r t I I a t t - P rr t t t' i r t F,.r t ru c t i r t tt :\ I t: I I t r t t Ls

I  g  p t l l l c n  f r t t r t t  t i r n o t h v  q n r s s  l r n r l  b i r c h  r r a s  s h a k c n  c i t h c r  i n  j ( ) r l l

d i s t i l l cc l  * ' u t c r .  i n  30  n r l  l 0  r l , l 1  po t r r ss iun t  phosph l t t c  bu f f c r  (p l l  7 )
\ \ ' i t h  p ro tc l i sc  i nh ib i to rs  I l ]  o r  i n  30  n t l  I ) t {E l v l - ' l \  bu f f c r  r i , i t h  p ru r -
t c a s c  i n h i b i t r l r s  [ i 8 ]  i o r  I  h  a t  l ' C . ' f h c  p r t r t c i n  c \ t n r c r s  w c r c  c c n -
t r i f ' L rgc t l  t o r  I  h  a t  10 . (XX) ,q  u r td  thc  s r - rpc rn rL tun ts  t l i a l vzc r l  aqu ins t  d i s -
t i l l c r l w ' u t c - r  u t  J ' C  a n c l  l v o p h i l i z c r l .  I n  u t l c l i t i o n .  i g  l l o l l c n  i r o r l  b i r c h
o r  t i n to thv  gn rss  was  shukc r r  i n  3 ( )  n t l  c l i s t i l l c t l  \ \ ' i t t c r  t ' t t r  - l  h  u t .17 'C
lun t l  l ' u r thc r  t r c l r t c r l  t s  ubovc  o r  i n  30  n t l o f  * ' l l t e  r  r t r  P l lE . l \ , 1 - l \  bL r f f c r
r r n r l  n r c c h u n i c a l  t r c u t n i c n t  u ' i t h  u n  u i t n r t u r r u x  ( [ k u .  [ r l ì C ì ) .  [ ) t t l l c n
p r r t t t c i r t  cx tn rc ts  r vc rc  u l s t l  ob t l r i nc r i  b l ' l r o i l i ng  I  g  p t t l l cn  i n  S [ )S  s ln r -

t t l c  b t r l ' i e  r  f ' o r  l 0  tn in  l t n t l  n t cch l rn i c l l  t rea tn rcn t  * ' i t l r  l r n  u l tn r t r r rn rx
(  l k a ,  F  l ì G  ) .

Kittt ' l ir ' .s und 
-fimc ('ortr.sc ol [)rott,itr urttl

;1 ll t' r,ga rt [, Lu t iort lrut rrr I'o I I c tt

- r0  n rg  o1 'b i r ch  o r  t i n ro thv  un tss  po l l c l l s  wc re  p lacc r l  i n  F :ppcnc lo r f '
t u l t cs ,  hvc l ra tcc l  r v i t h  I  rn l  o l ' r l i s t i l l cc l  w l ì t c r .  vo r t c rec l  b r i c l ' l i ' unc l  i n -
cL tba tcc l  f o r0 . -5 .  l .  l 0  an r l  30  rn in .  anc l  l . 2  anc l  6  h  t r t  -1 'C .  1 -he -  p rp l r ' i n
ex t r i ì c t s  r vc rc  thcn  ccn t r i l r rgcc l  f t t r  I  m in  i n  a  l ' r cnch  ccn t r i f r rgc  l r t
10 . (XX) { , .  ( ) (X )  r r l  o f ' t hc  supc rn l r t l r n t s  \ \ , e  r c  t r i rns fe  r cc l  t r t  u  r r cw  tubc  l rnc l
thc  r cm i r i n ing  l (X )  rL l  vvc rc  c l i scharge  c l .  Thc  supc rn : ì tan ts  anc l  pc l l c t s
rvc re  i n rn rcc l i u t c l v  f rozcn  in  l i r l u i c l  n i t r r tgcn  bc fo re  usc .  ; \ l l  cxpc r i -
n rc t t t s  wc rc  ck rnc  in  d t rp l i ca tcs .  Supc rn i r ta r ì t s  \ ' " ' e  r c  chcckcd  fo r  thc
i rbscncc  o f  po l l cn  g ru ins  r v i th  r r  l i gh t  n r i c rosc ( )pc .  Thc  p ro tc in  c ( )n tcn t
o l '  t hc  supcn la t i rn t s  was  c l c t c rn t i nc t l  r - r s ing  thc  n rc thoc l  i t f  BnLr l t ' o rc l

l l t ) 1 .  T 'hc  u l l c rgcn  c ( )n tcn t  o i  t hc  s r rpe  rn l r t l n t s  r vus  cs t i n t i r t c r l  by  l q l r -
i n h i t r i t i o n  s t u c l i c s .  F o r  I g E - i n h i b i t i o n  s t u r l i c s  s e n r  \ \ ' c r c  c h o s c n  w i t h
spcc i f i c i t v  t r )  n l ( ) s t  [ r i r ch  anc l  u r i r ss  po l l cn  a l l c rgcns .  

- fhc  
r cc luc î i on  i r - r

p a t i c r ì t ' s  I g E  b i n c l i n g  t o  d o t - b l o t t c c l p o l l c n  a l l c r q c r r s  u l ' t c r  p r c a b s o r p -
t i on  

" r ' i t h  
supc rna t Íu l t s  w ' : r s  n ' i cusu rcc l  bv  c l c t c rn r ina t i t l n  o f  t hc  c l c -

c r c l r s c  i r r  b o r r n c l  r r i l - l u b c l c d  r a b b i t  a n t i - h L r n t a n  I u l r  ( P h u r n r i r c r a .  L - i p p -
s l l r r .  Sw 'cc i r ìn  )  i n  l r  7 -coun te  r  (  LKL I .  Upps r i l l r ,  S r r  cc l cn  ) .  l v l e  asu rc -
; . t l c l l t s  o f  p ro tc i t t s  i rn r l  I g l r  b in r l i r rq  t i , c rc  c lone  as  c lL rp l i c l r t cs ; r r r c l  t l i c
l csu l t s  r c f ' l cc t  mc lu ì  v l i l i r cs .

Sl)S-Polvucn'lutrride (ìtl [: ' lattnttthrtre.;i.s uttrl Irrtntturoblottirt,g

[ ) ro tc ìn  c \ t f i t c t s  w 'c rc  sub jcc tc t l  t o  147  p t t l r , ac rv i l rm ic l c  gc ]  c l cc -
t r o p h o r e s i s  [ ] 0 1  a n r l  b l o t t c r l  o n t o  n i t n r c c l l u l o s c  [ ] l l .  - 5 0  r L l  o 1 ' t h c
l ( l ucoL Ìs  sL lpc rn l r tan ts  * ' c re r  l ou r l cc l  i n  c l r ch  s lo t .  Thc  p ro tc in  con tcn t
t i l  t hc  po l l cn  s i l pcn l r r tan ts  a f t c r  c l i l ' l ' e  r cn t  hvc ln r t i t l n  t imes  i s  sho r , vn  in
t h c  r c s u l t s .  I n  t h c  c u s c  o l ' c l i l ' f c r c n t  c x t r i r c t i o n  p r o c c c l u r c s  I m l  r l i a l r ' -
s t t t c ' , v i t s  l vophv l i zc t l ,  r cs i t spe  nc le  d  i n  l 00  u ln , l t t c r  un t l -50  r - r l  l o l c l cc lpc r
s l o t .  l n  t h c  c u s c  o f  t h c  S I ) S  c x t r a c t .  I  g  p o l l c n  w i t s  b o i l c c l  i n  l 0  n t l  s i r n t -

I Ó I
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F ig .  1 .  Coonurs i c  b lL rc -s ta incd  qc l  o l  b i r ch  po l l cn  p ro tc ins .  l -unc  iV f

rcJ l r cscn ts  t l t c  n l t r kc r ' .  I l i r ch  po l l cn  p ro tc ins  r ì t ' t c r  [ ) . - i .  l .  1 [ )  un r l  30  n r in

lnc ì  1 .  2  anc l  6  h  o f  hvd ra t ion .

; r l c  b t r i i e  r  anc l20  r r l  t he r rco f  r vc rc  l ouc lc r l  pc r  s lo t .  
- [ ' hc  

n i t rocc l l u loscs

r v c r c  c i t h c t ' i l i c u b u t c c l  r v i t h  I  : 1 0  c l i l u t i o n s  o f  s c n r  f n r n r  p o l l c n  l r l l c r g i c

pa t i cn ts  o r  r i ' i t h  thc  n ronoc lonu l  unc l  po lvc lo r l r l  i Ln t i i r o r l i cs .  r l i l t r t e  d

l : - r ( X ) .  F o r  i n c u b i t t i o n  o 1 ' t h c  n i t r o c c l l L r l o s c s  a n c l  t l i Ì u t i o n  o f - t h c  l r r r t i -

bor l ics i ru l ' fcr  I - ì  ( -50 m, l1Na-phosplr l tc .  p l ì  7. .5,0. .5r , , .  
' f i iccn 

10.0.-5 ' , ,1,

b r t v inc  s0 run r  u lL run r in ,  ( ) .05 , .  NuN. )  r ' u ' l r s  uscc l .  I l ounc l  scn - r r r - r - l gE ,  r vus

c l c t c c t c c l  * ' i t h  I  : 1 0  c l i l u t u t l  r 5 l - l u l ' c l c . l  r u b b i t  a n t i - h u r l r r r r  I g E  ( l ' h a r -

n r { ì c ia ,  Uppsa la ,  Swcc lcn ) ,  bounc l  n r l rb i t  an t ibo r l i cs  * , i t h  a  1 :2 . (XX) -

c ì i l u t cd  r r i ì - l abc l cc l  c lonkcv  an t i -n rbb i t  an t ibo ih '  (An rc rshan t .  l l uck -

i r rg l i a r l sh i r c ,  UK)  l rn r l  bound  n l ( )L i sc  n ronoc ion l i l  an t iboc l i cs  r vc rc  c l c -

t cc tec l  u  i t h  r15 l - l ubc lcc l  shccp  an t i - r l t t usc  an t ib t t c l i cs  (A rnc rsh l i r . r r ,

B u c k i n g h a m s h i r c ,  L . l K )  d i l L r t c c l  l : 1 . ( X X ) . ; \ s  u  c o n t r o l  f o r  I g E  b l o t s  s c -

rum f rom a  non i r l l c rg i c  pa t i cn t  * l r s  usc r l .  A  no rn l r l  rabb i t  sc run r .  c l i -

l u t cd  in  thc  sunrc  \ \ ' ay  as  thc  spcc i f i c  an t i sc ra .  u l t c l  a  n tousc  l l . ì on ( ) -

c lona l  an t ibody .  ra i scc l  aga ins t  a  mus \ \ ' o r t  po l l cn  a l l c rgcn  (unpLrb -

l i shcd  c la ta )  r v i t hou t  c l r ) ss - rc l r c t i r  i t v  t r r  f  i t ' . , ,  po l l cn  o r  t i n to thv  s rass
po l len  p ro tc ins ,  r vc rc  uscc l  as  ncga t i vc  con t ro l s .  I l l o t s  r r , c rc  r , , ' ushcc l

t r v i cc  fo r ,5  n r in  an t j  oncc  lo r  3 ( )  rn in  i n  i ru f f c r  l ì .  i ncuba tcc l  * i t h  thc
p r i l na rY  an t iboc l i cs  ove rn igh t  a t  . l 'C .  r vashc r l  as  c l csc r ibcc l  ubovc  anc l

thcn  incuba tcd  ovc r  n i ch t  r v i t h  the  scconc l  un t iboc l i cs  i t t  roo r . ì l  t cn l -
pc r î tu rc .  Bk r t s  r vc rc  n ,ashcc l  i rga in  and  c l r i cc l .  cxposcc l  t o  Koc l l r k

X-Omr t -S  f i l n rs  us ing  Koc lak  i n t cns i l ' 1 ing  sc rce  l ì s  (Kor lak .  F l c idc l -

bc rg .  I r [ ìG)  r t  -70 "C .  - f i n rc  
o f  cx i r t r su rc  r r r r s  bc tu ,ccn  2 ]  and  72  h .

I:lactron,\' l icroscoln' utrtl Itntnurrogoll Lubclutg

I) rv pol lcn grui r ts  or  pol lcn grains rr 'h ich hi rc l  bccr-r  s t lakccl  for  I

n r i r t  i n  I l ccn r  capsu lcs  l ' i l l cd  r v i t h  c l i s t i l l cd  \ \ ' i r t c r  wero  lu lhvc l rous lv

f ixccl  on gl l iss s l i t lcs in Tr- lorrnalc lc l ivc lc vup() l '  f  or  l - l  h at  roonr tcrr -
pc r i t t u rc  i t t r c l  t hcn  t r c i ì t t c l  r v i t h  d i rnc tho rvp r i l pu r . r c  t ( )  r cn rov r  \ \ ' l r t c r .

Thc  g r rL ins  n  e  r c  t l r cn  cn rbcc lc l cd  in t c l  l , r l l  i c r  1 l  K - l i v l  anc l  scc t ro r rs

r i c rc  ob t iL incc lus  c l csc r ibcd  f221 .  J 'hc  an t iboc l i cs  usc t l  1o r  t l c t cc t i on  o î

thc  a l l c rgcns  a rc  c l csc r ibe  r l  a l ro r r r .  As  scconc ì  an t iboc l i cs  go l r t  l L r r t i -
I l l ousc  an t iboc l i cs  coup lcd  to  10 -n r r  go lc l  pa r t i c l cs  anc l  gnu t  un t i -n rb -
b i t  t t n t ì b o d i c s  c o u p l c t l  t o  2 0 - r r r l  g o l , . l  i , r i l t i c l c .  f r o n r  l l i r l C e  l l  (  l ) l l r n o .

N la rbu rg .  F I {G)  r vc rc  uscc l .  Thc  fo l l o *  i ng  con t ro l  c rpc r in t cn ts  we  rc

cu r r i cd  ou t :  ( l )  r cp laccn tcn t  t t f  n lonoc lonu l  p r im i r r v  an t ib t t c l i cs  b , r ,u

r t ronoc l t l nu l  t rn t i bo r l i ' o f ' c l i t ' l ' c r cn t  spcc i l ' i c i t v  anc l  o1 'n r l rb i t  po l vc lonu l

l t n t i b t l t l l ' b v  l L  n o r n r u l  l r r l l b i t  s c r u n r :  ( 1 )  t l o u b l c  l i r b c l i n g  i r r  r c v c r s c  o r -

c l c r  us ing  scconc lu rv  un t i l r oc l i cs  coLrp lc t l  t t l  l ( ) -n r t t  eo l t l  pu r t i c i cs  [ r c -

fo rc  se  conc lu rv  an t iboc l i cs  co r . rp l cc l  t o  l 0 -nn r  uo lc l  pa r t i c l cs :  (3 )s ing lc

l r rbc l i ng  l . o r  I J t ' t l  l  unc l  p ro l i l i n .  an t l  (1 )  on r i ss ion  o f  p r in ra rv  un t ibo t l -

i c s .  I ) c t a i l s  o t ' t l r c  l a b c l i n s  p r o c c r l u r c  h u v c  b c c n  r l c s c r i b c c l  [ 2 3 , 2 ] 1 .
N I r l r c  th l rn  5  scc t ions  o l ' cach  l l r bc l i ng  lu r i l  c t i r t t ro l  l vc rc  cx l rn r incc l  t t l

o i r t l t i n  thc  r cJ r rcscn ta t i vc  p i c tL r rcs  shou ,n  in  i i r l u rc  7 .

Results

[',ittctics o.f .Allergut Rclcusc upotr Hvdrutiotr oJ'Pollut.s
The rc lcasc  k ine t ics  o f  a l l c rgens  f ron l  po l len  o f  t imothr ,

grass (P. prulutsc) ancl birch (8. vcntrcosrl) was monitorcci
b t , s h a k i n s  p o l l c n s  i n  c l i s t i l l c c l r v a t c r  f o r  0 . 5 ,  1 .  l 0  a n d  3 0  n t i n
an( l  1 .  ?  anc l  6  h  i rnc l  c ic tcc t ion  o f  thc  a l l c rgcns  in  the  s l tpc r -
r ìa tan t  anc l  pc l l c t  1 ' rac t ions  us ing  Coomass ic -s ta ine  c l  qur .

i inc l  immunob lo ts  p robcc i  rv i th  pa t icn ts 'sc rum IgE or  spc-
ci l ' ic  ant i l locl ics.

Thc  Coon. ìuss ic -s ta incc l  sc l  o f  the  b i rch  po l len  supcr -
na t í rn ts  ( i ig .  1 )  inc l i c l t t cs  tha t  n ros t  p ro tc ins  a rc  cx t r i rc te  c l
\ \ , i th in  60  min  anc l  no  rcmiu 'kab lc  inc rcasc  in  thc  p ro tc in
contcn t  i s  obscrvcc l  in  t l r c  supcrnat í rn ts  a l ' t c r  lo r rgcr  c r -
t rac t ion  pcr ioc ls .  S in r i la r  rosu l ts  rvc rc  ob ta incc i  whcn thc
gcls wcrc s i lvcr  stainccl  (c l : r ta r Ìot  shown).  Bct  l  l  ranging at
17  k l )  rcprcscnts  t l rc  p rcc lon l inant  componcnt  o f  thc
aclLlcous sLrpcrnatants.  Tl ìc r ì la. ior  b i rch pol len al lcrgen
Rcl v I  cun bc c ictcctccl  in thc acprcr)Lrs supcrnatants af tcìr
0 .5  min  ( f ig .2a)  an( l  a  para l le l  c lcc reasc  in  thc  e r rnount  o f
Bct v I  is  obscrvccl  in thc pcl lct  f ract ion ( l ' ig.  2b).  I ì i rch pro-
f i l i n  appc i 'u 's  la tc r  (10  min)  a r ìd  in  smal lc r  anroLrn ts  in  lhc
supcrnatu ìn ts  ( f ig .3a) .  Aga in  thc  pc l l c t  l ' rnc t ion  s i ro r i , , :  l ,
c lcc rcase in  the  a l l c rgcn  contcn t  ( l - ig .3b) .  In  thc  ac lucoL ls
s l rperna tan ts  f rom t imothy  s rass  po l l cn ,  p ro f i l i n  i s  c lc -
tcctccl  i ì f tcr  0.-5 nr in at  14 k l l  ( f ig.  - lc)  in paral lc: l  Lo I ' l r l  pI
( f ig.  aa) ant l  I ) l l  p Y + group-I I  a l lcrgcns ( f ig.  4b),  L ' tut  Pl t l
p  I  anc l  P l t l  p  V+group- I l  a l l c rgcns  arc  morc  p r r r ; ' r ì i r ì , . . : , i
componcnts  as  can bc  seen in  Cournass ic -s ta incc l  gc ls

( f i g . 5 b ) .  I n  p a r a l l c l  t o  S D S - P A G E  a n d  i n r n r u n o b l o t s ,  t h c
protc in contcnt in the supcrr- ìatants \ \ 'as c leternr ined ac-
cordirrs to l3racl forc l  f  l9 l  ancl  a l lcrgen content rvas cst i -
n ra tcc l  by  IgE- inh ib i t ion  s tuc l i cs .  A f tc r  10  min  o f  hyc l r : r t ion
170 iLg protc ins wcrc cxtractccl  f ronr -50 LLg birch pol len ancl
400 ug pfotc ins wcrc obtainccl  f rom 50 nig t imothy grass
pol le n.  r \ l ' tcr  2 h 33f i  l lg werc obtainccl  f rom birch l lo l lcn
conlparccl  to 500 pg proteins which wcrc cxtractccl  f rom
t in ro thv  grass  po l l cn .  Tab lc  I  shorvs  thc  inc rcasc  in  to ta l
p r o t c i n s  l i n c l  I g E - b i n t l i n g  p r o t c i n s  i n  t h c  s u p c r n a t í t n t s
rv i th in  10  nr in  a r ìd  a f tc r  2  h .  Most  IgE-b i r rc l ins  p ro tc ins  i Ì rc
c lu tcc l  rv i th in  the  f i rs t  10  min .

Vr ta lu /Gro tc i  I )uchónc , i v r rn  I ì e  e  'Kn r f ' t /

Sc l t c ine  r , iVu Icn tu

162 P r o p e  r l i c s  o f  A l l c r g e n i c  P o l l e  n  P r o t e  i n s
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F ig .  3 .  I qE  in r rnunob lo ts  o f  b i r ch  po l l cn  pn r t c ins  p robcc l  r v i t h  u

pu t i cn t ' s  scn rn r  u , i t h  r cuc t i v i t v  to  p ro f i l i n  (a )  o r  a  r l rb l t i t  l i r t t i boc l r '

n r i sc t l  aqu ins t  r ccomb inu r t t  [ r i r ch  p r t t f i l i n  (b ) .  a ' l - hc  s t t l t c rn l t t l t n t s  a f -

t c r  hv t l ra t i on  o f  b i r ch  po l l c t t  f o r  0 . . i ,  l ,  l 0  i i nd  30  rn in  anc l  l , 2 l t t t c l  ( r  I t

p robcc l  * i t h  p ro f i l i n -spcc i l i c  sc run t  IgE .  b  
' f hc  

p ro tc ins  cx t r l t c t cc l

f r o m  t h c  b i r c h  p o l l c n  p c l l c t  f r i t c t i o n s  a f t c r 0 . 5 ,  l ,  i 0  u n c [ 3 0  n r i n  a n c l  1

anr l  2  h  o f  h l " c ln r t i on  i vh i ch  n  c re  p robcc l  r r ' i t h  a  rabb i t  a r t t i - p ro f i l i n  l n -

t i boc ly ' .

h
'1

F ig .2 .  a  IgE  in r rnunob lo ts .  l l i r ch  po l l cn  pn r t c ins  p robcc l  w i th  sc -

run r  IgE  o f  a  p i i t i cn t  a l l c rg i c  t t l  l Jc ' l  r '  l .  Thc  supcn la tan ts  wc rc  ana-

l l , zc t l  u f t c r  hv i l ra t i on  f t r r  0 . -5 ,  l .  l 0  i r r r c l30  n r in  an r l  1 ,2  unc l  6  h .  b  In rn ru -

noh lo t  con tu in ing  p ro tc ins  cx t rac tc r l  f ro r r t  t he  pc l l c t  t t f  h i ' c l ru t cc l

b i r ch  po l l cn  r vh i ch  rvas  p robc t l r v i t h  thc  n ronoc lo r ta l  an t i - / - l c r  l  l  i r n t i -

t roc l y ,  I l l l ' l . ' l ' hc  pc l l c t  f l r c t i ons ,  i vh i ch  wcrc  scpara tcc l  f rom thc  su -

l ) c rna t i ì n t s  sho rvn  ab r ) r , c . r vc rc  l rn i r l vzcc la f t c r0 . -5 .  l . l 0  anc l i 0  m in  an t l

I  anc l  2  h  o f  cx t r i r c t i o r r .

,,1IIcrgt:rt.s rlre Obtuirrcd lry Ac1ttcott.s
P ro t c i r t Í:.rt ru c t i o r t Ìl'[ c t I t o rl.s
I) i { ' fcrcnt  protc in cxtract ion me thocls \ ! 'crc appl iccl  for

the  iso la t ion  o f  a l l c r - {ens  f rom b i rch  anc l  t imothy  t rass  po l -
l cn .  In  par t i cu la r  wc  uscd aqucoL ls  hvc l ra t i c ln  o f  po l l cn

gra ins ,  c le  tc rscn ts  w 'h ich  a l low,  thc  i so la t ion  o f  n lc rnbranc

i l ro tc ins  an( l  cy toske le ta l  p ro tc ins  sLrch  as  prc l f  i l i n  anc l
harsh  cx t rac t ion  proccc lu rcs ,  such as  bo i l ing  thc  t i ssLrc  in

SDS samplc  bu f fc r  con- ìb i r i cc l  w i th  e r inc i ing  o f  thc  t i ssLrc .
T l - rc  Coon lass ic  b r i l l i an t  b l r - rc -s ta incc l  p ro tc in  gc ls  o1 'b i rch
po l lcn  pro tc in  cx t rac ts  ( f  ig .  -5 r r )  anc l  t imothv  grass  po l l cn

pro tc in  cx t rac ts  ( f ig .5b)  i l l us t ra tc  thc  ou tcnmc o l ' thc  c l i f -

f c rcn t  mcthoc ls .  Antong thc  aqucous cx t rac t i t ln  p rocc-

cl t i rcs ar. ìc l  thc mcthod usins Tr i ton X- l ( ) ( )  ( f ig.  5,  lancs 2-7)

l i t t l c  c l i f ' f c rcnccs  arc  obsc t ' vcc l  reg i t rc l inq  thc  p ro tc i r t  pu t -

tc rn .  l Jo i l ins  o f  po l l cn  in  SDS-sant l t l c  bu f fc r  anc l  g r i r rc l inq

u , i th  an  u l t r i r tu r rax  ( f ig .5 ,  l z rne  8)  shorvs  tha t  in  ac lc l i t i t tn  tc t

a l le  r -ucns  a  nurnbcr  o f  non i t l l c rgcn ic  p ro tc ins  c i tn  bc  ob-

t i r inccl .  1\ l l  i ìc lLrc()Lrs txtr i tct ion proccc' lL l rcs f  ic ld high

anroLrnts of  thc ntajor al lcreens, JJat v I  f rom birch pt l l lcr l

i ìncl  sroup-1,  group-V ancl  group- l l / l l l  a l lcrgcns fr t ln- t

t i rno thv  grass  po l l cn .  Pro f i l i ns  a rc  ox t rac tec l  in  smal lc r

í rnroLlnts br,  aclucoLls cxtract ic ln.  In contr i - ìst  t0 thc pol lcn

a l l c r g c n s ,  n o n a l l c r g c n i c  p r ( ) t c i n s  s u c h  a s  h c a t  s h o c k  p r o -

I ()3
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F i g . 5 .  ( ' o o n r i t s s i c  b l u c - s t l t i n c r l S D S - p o l v a c n ' l l r n r i r l c  g e  l \  ù ( ) n t l r i l l -
i r t g  l r i r t i i  P o l l c t t  J l r ( ) t c i n s  ( a )  o r  t i n r t t t l t v  g r r s s  p o l l c n  p r ( ) t c i l l s  ( b )

*  h i c l r  \ \ ' c r c  c \ t l ' l t c t c r l  bv  r l i l ' l ' c r c r r t  p r t l ccc lu rcs .  I - l rnc  I  r cp rcscn ts  thc
n l l r r k c ì ' :  l l r n c  r .  p r o t c i n s  c x t n t c t c ( l  i n  r l i s t i l l c d  w i t t c r  a t  3 7 ' C :  l l L n c  3 .
p ro tc ins  cx t rac tcc l  i n  c l i s t i l l cc l  \ \ , l t c r  u t  J 'C l .  P ro tc ins  i n  l l r r c  -1  * , c rc

c r t l l t c t c t l  i n  bu l ' f ' c r  co t t tu i r t i t t , t ' l ì - i t r t n  X - l (X ) :  ì n  l l r nc  -5  a  l . ro t l t ss iu r l

l t hosph l t t c  [ ru l ' f ' e  r  vuus  uscc i  :  1 - r ro tc ins  i n  l anc  6  l n rc l  7  wc l ' c  cx tn tc t c i l  t r s
i t t  l l u t c  3  u n r l : l  u s i n g  a n  u l t l ' a t u r r i r x ,  i r n r l  i n  l l r n c  f ì p o l l c r t  r i ' a s  t t o i i c c l  i n
S  I )S - : r rn rp l c  bL r l ' l ' c  r .

1
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T a b l e  1 .  E l i r t i o n  k i n c t i c s  o l '

tc ins l ' r t rnr  t r i rch l1J.  vt r rLtcosu )
l cn  i r l ' t c r  hv t l n r t i on

I o t u l  p r o t c i n s  a n c l  I g E - b i n c l i n g  p r ( ) -

i tnt l  t inrothY gnrss ( l ' .  prut t ' r r .s t , /  Pol-

I l i rch Timothr ,grass

0 .5  ro  10  m in
1 0 m i n  t o 2 h

0 .5  t o  10  m in
l0  n r i n  t o  2  h

F ig .4 .  I t t t n ru t to l t l o t s  o l  t i r ro thv  g r i r ss  po l l cn  p r t l t c ins  p robc r l  r ' , , i t h
a  rabb i t  t t ' r I i - L ,o l  p  I  an t ibo r l y  (a ) ,  o r  a  rabb i t  r r r r t i - q roup-V l l l  an t iboc lv
( b )  a n t l  i r  r a b b i t  a n t i - r ' c c o n r b i n a n t  b i r c h  p r o f i l i n  a r r t i b o c l v  ( c ) .  S u ; r c r . -
n i t t an ts  a f t c r  0 . - i ,  1 .  l 0  anc l  30  rn in ,  unc l  I  an r l  I  h  o l ' h .n ,c l r i r t i r t n  o1 ' t i r l -
o t l t v  g r a s s  p o l I c n .

l n c r e  a s c  i n  I c E - b i n c l i n q

c ( )n ìponcn ts  i n  t l r c

l r ( ìucous  supc rn r t ta l t s ,  Ta

I n c r c a s e  i r r  l r r o t c i n s  i n  t h c

s u p c n l u t i r n t s ,  %

6 3 1 3 3 1 1

20l.j.+9-)9

- l -hc  
vu lucs  r l i sp la l ' c r l

l n l ( ) u n t s  l r n t i  p e r c e n L i r g d s

l rn r l  l - l t r l u r  l ' n t c t i t t ns .

wc rc  ob ta inc t l  l r ) '  con tp l r r i l t g  p ro tc in

r r l - l g l . ,  i n i r i b i t i o n  i n  t h e  0 . . i -  u n c l  l ( ) - n t i n

Vrt  a la/G ro tc/ l )uch ó n c i  va n l ìcc,rKra f t /
Schc ine  r iVu len tu
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t c in  70  arc  ob ta incc l  p rc f 'e  rcn t ia l l v  l rv  hursh  c \ t r i ì c t ion  p l ' ( ) -

cc r lu rc :s ,  such as  bo i l ing  thc  t i ssuc  in  SDS sanrp lc  bu t ' f c r

anc l  mechan ica l  g r ind ing  ( f ig .  6 ) .

Irrtrrtttrtc E lcctt'ort h'l icrosc'o1tic Loculi:otiorr o.l'
Allar,gctt,s ùt Dry urtd Hulrutcd Rirclt I\tllctt.t
I l i r ch  po l len  gra ins  wcrc  hvc ln tc  I  lu r  1  n r in  and thc  c l i s -

t r ibu t ion  o f  t r , vo  r ,vc I I -charac tc r izcc l  b i rch  po l Icn  i t l I c rgcns ,
Rct v I  ancl  b i rch prof i l in (Bcr l  I I )  w'as cort tparccl  rv i th c l rv

F ig .  6 .  Imn tunob lo t  con rpu r i son  o f  p r t r te - in  c r t r l r c t i o l r  1 ' r  occc lu rcs

l l i r ch  po l l cn  p ro tc ins  (a ,  b )  anc l  t imo th r ' {n rss  ; ro l l cn  p ro tc i r - r s  ( c ,  d )

\ \ ' c r c  cx t rac tcc l ìn  an  aquco l r s  bL r f f c r  con tu in ing  l - r i t on  X-1 (X)  (a ,  c )  o r

b v  b o i l i n g  t h c  p o l l c n  i n  S D S - s u m p l c  b u l ' f c r  r r n r Ì  l p p l r  i r t t  n r c c h : r n i c a l

g r i n c l i n g  ( b ,  d ) .  l n  t h c  c a s c  o f  b i r c h  p o l l c n  t h c  n i t r t r c c l l u l o s c  s t r i p s

r ' , ' c r c  i ncub i r t cc l r v i t h  thc  an t i - / Jc1 r ' l  l nonoc lona l  un t iboc iv  l l lP  I  ( l i r nc

l ) :  i n  l anc  I  r v i t h  u  rabb i t  un t i -pn r f i l i n  l i n t i bo t l r , :  i n  l anc  3  r v i th  u  r i i b l - r i t

l r n t i - t o l l a t r l  hcu t  shock  p ro tc in  70  an t ibodr ' .  anc l  l r rnc  - {  r c l ' l cc t s  thc

bu l ' f c r  con t ro l  u , i t hou t  ac l c l i t i on  o f  thc  p r i r r i l r n  an t ibodr ' .  
' j - hc  

n i t ro -

ce l l L r l osc  s t r i p rs  con ta in inq  t i n ro th l ,g rass  po l l cn  cx t r i r c t s  
" vc rc  

i r r cu -

b a t c d ' u v i t h  a  r a b b i t  u n t i - g r o r r p  I  a n t i b o c h ' ( l r L n c  l ) .  u  r u b b i t  a n t i - g r o t r p

V / l l  i r n t i b o c l y  ( l a n c  2 ) .  a  n r b b i t  a n t i - b i r c h  p r o f  i l i n  u n t i b o c l v  ( l r r n c  3 ) ,

t h c  r i r b b i t  u n t i - t o m u t o  h c r r t  s h o c k  p r o t c i n  7 0  ( l u n c  1 ) .  a n r l  i n  l u n e  - 5

r i ' i  thoLrt  pr i  nurrv r r r r  t ibocly '  (  bu t . l  c  r  cont  ro l  ) .

po l lcn  gra ins .  F i_uurc  7a  shorvs  i tn  u l t ra t l i i n  scc t io r - r  o f 'u  c l rv
b i rch  po l l cn  g ra in .  Us ing  c loub lc  in rn rur iogo lc l  labc l ing  o1
[Jc Í  r ,  I  anc l  b i rch  pro l i l i n  bo th  a l l c rucns  arc  foLrn( l  to  l rc
un i fo rmly  c l i s t r ibu tcc l  in  thc  cv top l i ì s l l r .  w 'hcrcas  a t ' t c r  I
n r in  o l 'h l , c l ra t ion  in  c l i s t i l l cc l  watc r .  I Jc t  v  I  can  bc  s t l r incc l  i r t

thc  cx inc  anc l  o r . ì  thc  sur f  i t cc  o l '  thc  po l l cn  g ra in  ( f ig .  7c ) .
Pro f  i l i n ,  aga ins t  wh ich  on lv  a round l0 -20  .C i  o f  thc  p r r t i cn ts
i ì rc  scns i t i zcc l .  s ta ins  l css  c lcnsc  anc l ,  a f tc r  I  n r in  o f  hvc l r i r -
t ion,  no prof i l in r . r ,As for-rncl  or ì  the s l l r t i ìcc oi ' thc pol lcn
gra in .  Thc  c l i s t r ibu t ion  o f  go lc l  par t i c lcs  in  u  numbcr  o f  scc-
t ions obtainccl  f ronr dry ancl  hyclratccl  pol lcn grair ìs was

cva lua tcd .  Thc  sec t ions  shorvn  wcrc  choscn as  rcprcscnta-

t ivc pictLrre s nncl  rcf lcct  thc t rcncl  obscrvccl  in c l i f fcrcnt  la-
bcl i r rgs.  Control  scct ions of  c l r ,v arrc l  hvclrated birch pol lcns

s ta incc l  * ' i th  non immlrnc  rabb i t  o r  mousc  scra .  rvh ich  hac l

be cn prote in G af f  in i t ; ,  pur i f icc l  anc' i  containcci  thc sÍ ìn lc
pro te in  conccnt r ' Í . ì t ion  as  thc  spcc i f i c  an t iboc l i cs  ( f  ig .  7b .

c l ) ,  gave a ln ros t  no  b i ìckgrounc i  s ta in ing .  inc l i ca t ing  thc

spcc i f i c i t v  o f  t l ì c  labe l in ,q  p roccc lu rc .

l'rctlictiort o.l'tltc [!ydrutltltilicin' oJ' I'o/lt:tr .-l/lcri4art.r urtrl

Arn i t t o Ac id,zl r t u lv s is
Tìt  comparc thc ; r r int i r r l ,  s t l 'L lctLlrc o1'al lcrgcns w' i th i r

nona l lc rgcn ic  p ro tc in ,  rvc  ca lcu la tcc l  thc  hy ,c l roph i l i c i t v

[25 ]  o f ' thc  b i rch  po l l cn  a l l c rgcns  ,  Ret  v  I  [  ]  and  b i rch  pro f i -

l in  i2 l .  anc l  thc  t imothy 'g rass  po l l cn  a l l c rqcns ,  I ' l t l  p  I  (un-
ptrbl ishccl  c lata),  I ' l t l  p V (unpubl ishccl  c lata).  ancl  t inrothv
gr i tss prof i l in,  ancl  conlparccl  thc ct tntpLrtcr  prccl ict iun r . r ' i th

a  nona l lc rgcn ic  cy top lasmic  p ro tc in .  thc  hca t  shock  pro-

tc in  70 .  In  thc  c í rsc  o f  thc  g rass  po l l cn  t r l l c rgcns  I ' l t l  p  I  a r tc l

l 'h l  p V, thc hyclroplrotr ic lcacìcr  pcpt idcs wcrc inclLrclecl  in

thc anal l 'scs.  No rcnl i r rk i rb lc c l i f Í 'ercncc is obscrvccl  in thc

pattcrns c ler ivccl  f  rom thc al lcrgcns in corrpar ison tct  to-
nra to  heat  shock  pro tc in  70 .  A l l  c t r l cu i i t t cd  p ro tc ins  s l ' tou ,

F i g . 7 .  T r a n s n r i s s i o n  c l c c t r o n  n r i c r c u r a p h s  o l ' u l i n r t h i n  s c c t i o n s  o l

b i r ch  po l l cn - in rn runogo lc l s t l r i n i r rg  r v i t h  / l t ' t  l  I -  i r nc l  p ro f  i l i n  ( / ì c l  r ,  I I ) -

spcc i i i c  an t iboc l i cs .  a ,  b  Scc t ions  o l  c ln  po l l cn  gn t ins  l ' i r c r l  unh r ' -

c ln r r r s l v  sho lv ing  u ,a l l  l t nc l  c1 ' top l l t sn r .  c ,  d  [ )o l l cn  g t ' i r i l t s  i , , I r i ch  r i ' c r c  h r ' -

r l ra t cc ì  fo r  I  n r i n  i n  r vu tc r .  a ,  c  Thc  scc r t i ons  l ve  re  i ncubu tc r l r i ' i t h  l rn t i -

I Jc t  r '  |  ( sn ru l l  i r r r ( ) \ \ , s ,  s rn l l l  go ld  pa r t i c l cs )  unc l  i rn t i -p r "o f  i l i n  u r t t i t roc l -

i cs  (b ig  a r ro \ \ s .  l l r rgc  go l r l  pa r t i c les ) .  b ,  d  Scc t ions  i r l t i ch  r t ' c t ' c  i n -

cub l r t cd  r i  i t h  no rn r i i l  r abb i t  sc ru  a r t t l  n l ( )L rsc  un t ibo r l i e  s  u , i t hou l

spcc i l ' i c i t v  fo r  po l l c r r  p ro tc ins , , i , h i ch  h l r r l bccn  1 - l l r ssc r l  ( ) \ ' c r  r r  p ro tc in  ( ì

l l l ' i n i t y ' c o l u m n .  l ' h c  b a t ' s  r c p r c s c n t  { ) . 2 - 5  L L n t .  E :  l i x i n e :  E I ì :  c n -

c l o p l u s m a t i c  r c t i c u l u n t :  I  :  i n t i t t c :  l - :  l i p i c l :  i \ ' 1  :  n t i t o c h o n r l r i o t t : S ' l '
:  s t l ì r c l . ì ; V  :  v c s i c l c .  A l l c r g c n s  i r r c  s t a i n c t l  i n  l h c  c i ' t o p l u s n r  u n c l l r l ' t e  r

1  n r in  o l ' hvc l ru t i on  l J t : t  t ,  I  i s  u l s t l  obsc rvcd  in  thc  po l l cn  i v i r l l .  c r i nc  un t l

( )n  t l l c  ( )L r te  r  n rc rn [ rn rnc . ' l ' he  scc t ions .  r i  h i c l r  r vc rc  i ncub l r t c r l l ' i t h  thc

con t ro l  i r n t i boc l i cs .  sho rvc t l  i r l n tos t  no  [ l t ckq r t l unc l  s tu in ing .
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Iong  hvdroph i l i c  anc l  h l ,d ropho l t i c  s t rc tc l i cs .  No markcc l
c l i l ' f 'crcnccs rcgarcl ing thc hyclrophi l ic i tv pattcrns ancl
a rn ino  ac ic l  compc ls i t ion  o f  a l le rgcns  anc l  thc  nona l lc r -
gcnic hcat shock protc in 70 rvcrc ol tscn'cr l .

Discussion

I t  i s  rvc l l  cs tab l i shcd tha t  p ro tc ins  o1 'h ish  ac ìucous  sc t lu -
bi l i ty ,  arrc l  lo 'uv molccularuvcight.  rvhich arc c lcr ivccl  f ronr
a i rbornc  p i i r t i c lcs  such as  po l l cn .  n t i t c  fcccs .  mnu lc l  sporcs
anc l  ca t  o r  c log  c landcr .  a re  l i kc lv  to  bchavc  as  a l l c rgcns

[26-361. In carsc of  pol lcn.  hvclrat ion nlu,  t tc consic lercc ' i  as
thc  c r i t i cu l  cvent  l vhe  n  a l l c rge  ns  arc  l iben tcd  upon con-
tact  i . 'u ' i th thc rcsl ' r i l ' í ì t ( ) rV l l lucosi ì  of  a l lcrgic pat icnts.

Prcv io i rs  immunochent ica l  s tuc l ies  cou lc i  no t  p rov ic le
sr-r l f ic icnt  infornrat ion abor-r t  thc stnrcturc ancl  b io logical
func t ions  o f  a l l c rgens  anc l  rvhc thcr  thc  a l l c rgcn ic  po tcncv
of  a  p ro tc in  cou lc l  bc  l inkcc l  to  i t s  in t r ins ic  p ropcr t i cs .  Thc
charac tc r iza t ion  o f  a l l c r ,qcns  by  n to lccu la r  c lon ing  tcch-
n icprcs  c r ra t r l cc l  us  to  ob ta in  scc l r rcncc  c lu ta  anr l  thus  in -
lbrnrat iorr  rcgarcl in-g thc possi i r lc  b io losicul  funct ions ct f
lu l l c rgcns  [37 ] .  The pro tco lv t i c  ac t i v i t v  o f  a l l c rgcns .  i t s  w i ts
sug_r lcs tcc l  f ì r r  n t i t c  a l l c rccns  [381.  anr i  thc  p rcscn ta t ion  c t l '
Lo l  p  IX  ( l ,o l  p  Ib ,  Lo l  p  V)  [39 ]  v ia  s tu rch  s ranu lcs  a rc  c l i s -
cussccl  as cxamplcs of  a l inkagc bct lvccn al lcrgcr-r ic i t t ,  zu ' rc l
p ropcr t i cs  o f  a l l c rscns .  Horvcvcr ,  thc  poss ib i l i t y  o f  c l i c -
i t ine  an  IuE rcspor rsc  in  an ina ls  by  in  j cc t ion  o I  l c t rv  c loscs
of  thc  an t igc r - r  in  combina t ion  lv i th  a lunr in ium hydror ic lc
as  ac l . juvant  [9 ]  con t rad ic ts  thc  i c lca  thu t  thc  a l l c rgcn ic i t l ,o f
a  p ro te in  n ta1 ,  bc  l inkcc l  c l i rcc t l r ,  t c l  i t s  in t r ins ic  I l rope r t i cs .
An in rpur tan t  ro lc  o f  p rcscn ta t ion  o f  p ro tc ins  v ia  thc  rc -
sp i ra to ry  n rucosa in  thc  course  o f '  scns i t i za t ion  is  sLrg-
gcs te  c l  b1 ,  a  numbcr  o f ' c la tu  shorv ing  tha t  in rpor tan t  I 'ooc l
a l l c rgcns  rcprcsent  honto logs  o f  po l l cn  p ro tc ins .  Inc iccc l  a
cor-rs ic lc ralr  I  c n untbc r  of  foocl-ul  I  c lg lc pat i  e n ts cross-rc act
lv i th  thc  honrokrgous  po I lcn  pro tc ins  [ r10 , . l l ] , .uvhcrcas  IgE,
rcac t iv i t v  ag l r ins t  a  po l l cn  p rc t tc in  ck tcs  no t  ncccssur i l y
in rp ly  rcz rc t i v i t l -  to  thc  homologous fooc l  a l l c rgcr r .  Bv  in -
c luc l ing  r la ta  on  thc  gcnet ic  rcs t r i c t io r - r  o1 ' the  I_eE rcsponsc
totv i r rc ls ccrtain rr l lcrgcns [42],  onc rvoulc l  favor t l ' ic  con-
ccp t  tha t ,  in  gcnc t ica l l y  p rcc l i sposcc l  ind iv ic l t ra ls ,  t vpc- l  a l -
le rgy is l ikc l , r '  to <lccur Ll lx) l l  scnsi t izat ion rv i th acccssi l t lc
p ro tc ins  i ' i a  thc  rcsp t in r to ry  t rac t .

Wc thcn  invcs t iga tcc l  panr rnc tc rs  sL lch  as  aqL lcoLts  so lu -
bi l i ty .  l i . inct ics of  rc lcasc,  l rncl  c l is t r ibLrt i t ' r r r  ct f  rvcl l -c lc l ' inccl
t rcc  anc i  s r í rss  po l l cn  a l l c rgcns .  For  th is  pLr rpose thc  so lu -
b i l i t y  o [ 'po l l cn  a l l c rgcns  \ \ ' i r s  con lparcc l  w , i th  a  nonu l lc r ' -
gcn ic  p ro lc in .  thc  hca t  shock  pr< t tc in  70 .  In  ac lc l i t io r t  w ,c
s tL rc l i cc l  thc  k inc t i cs  o f  a l l c rgcr r  cnr ichmcnt  in  acprcoL ls  sL l -

pcrna tan ts  ob ta incd  by  po l l cn  hvdra t ion .  and n ton i to rc t l
thc  c l i s t r ibu t ion  o f ' thc  n ra . ju r  b i rch  po l l cn  a l l c rgcn .  B t , t  v  I
and birch prof i l i r r .  in dry ancl  hy,c l ratcd pol lcn [ r ] '  inrnrurrc
c lec t ron  nr ic roscopv .  Thc  compar ison o f  c l i f f c rcn t  cx t rac-
t ion proceclurcs shorvecl  that  aclucous cstract i t l r r  ntcthrtc ls,
in  par t i cu la r  shak ing  po l l cns  fu r  n t i r ru tcs  in  i r l r t c r  l car l  to
thc  rc lcasc  o f  la rgc  anrounts  o1  b i rch  po l l cn  a l l c rucns  (1 ìc1
l  I  anc l  i r i r ch  p ro f  i l i n )  anc l  t i r ro thv  sLass  1- ro l l cn  a l l c rgcns
(Pl i l  p I ,  I ' l t lp V, ancl  t inrot l rv qrass prof i l in) .  Protc in cx-
tracts rvhich werc 1-rrcpared bv short- tcrnr hvclrat ion of
po l len  prc fc rcn t ia l l y  con ta incd  la rgc  amounts  o f  n ta . jo r  a l -
l c rgens .  Harsh  cx t rac t ion  proccc lu rcs ,  such as  bo i l ing  po l -
lcn grains i 'n sanrplc [ ruf fcr ,  c lc l iverecl  i ì  r ] lass of  adcl i t ional
nona l le rgcn ic  p ro tc ins  such as  hcu t  shock  pro tc in  70  l l3 l .
inc l i c i r t ing  thu t  n ros t ly  a l l c rgcn ic  p ro t r - i r rs  u lc '  l r r , ' a i iab lc
rap ic l l y  L lpon hvc ' l ra t ion .  Comparcc i  to  o thcr  nonaI Ic rgcn ic
pro tc ins  l css  Rc l  r '  I  i s  cx t rac tcc l  b1 ,  bo i l rns  po l l cn  in  SDS
sarnplc bul ' fcr  rvhich mav cxplain the n 'cak IJat  v I  rcuct iv i tv
in  th is  cx t rac t  ( f i_q .  ( rb .  d ) .  A t  37"C l in  ac lc l i t ion i r l  un ic lcn t i -
f i cc l  p ro tc in  o f  ( r9  kD cou lc l  bc  cx t rac tcc l  f ru tm b i rch  po l l cn
rv i th  c l i s t i l l cc l  rva tc r  ( f ig .  5a ,  la r rc  i ) .  i \ s  vc t  l lo th ing  is
kno lvn  rcgarc l inu  th is  p ro tc in  r i ' h ich  probab lv  rcprcscnts  u
nr inor  c ross- r ' c i t c t i vc  a l l c rgcn .  Wc nc t tc r l  th i t t  a  r rL rnrbcr  c t f '
po l l cn-a l l c rg ic  pa t ic t t t s  r l i sp l l rv  l_qE rcac t i r , ' i t v  to  a  p l 'o tc in
o f  a  s in r i l l r r  mo lccu la r  rvc igh t  p t 'e  scn t  in  t rcc ' .  g rass  anc l
u ,ccc l  po l l cn .  Pro i i l i n ,  l vh ich  rcprcscrn ts  u  cv toskc lc ta l  l t ro -
tc ì r r .  rvas  lcss  c f f i c icn t lv  c r t rac tcc l  bv  ac lucoLrs  hvc l ra t ion
than nrr t jor  a l lcrgcns such as 1Jr, /  t '1.  Pl t l  p [ , l '> l t l7.r  V.  ancl
e ro t rp - l l / l l l  a l l c rscns .  The t i rnc  coursc  o f  po l l cn  hyc l ra -
t ion  shorvs  tha t  thosc  a l l c rgcns  r i ,h ich  arc  n ta jo r  a l l c rgcns
l ì r r  t rp lo 9()?t  of  thc l tat icnts such i rs lJct  v I . l ' lú p I .  anci l ' / r /

7 r  V  can t re  c lc tec tcc l  car l i c r  anc l  in  la rgcr  nnrou l r ts  in  thc
supcrnatan ts  o f  hvr l ra tcc l  po l l cn .  l Js ing  scr l ln l  IgE, ,  l t i r ch
pro f i l i n  i s  c lc tec tec l  la te r - in  thc  uqL lcous  supcrnat i rn ts  con l -
parcc l  to  t in ro thy  s rass  pro f  i l i n .  In  I 'ac t  t in to thy ,s rass  pro f i -
l i t r  accounts for  IgE binr l ing in 20-25ct i ,  lo1-_qrass pol lcn-
a l l c rg ic  pa t ien ts  [3 .  17 ] .  rvhcrcus  b i rch  pro{ i l in  i s  i r  tu rgc t
fo r  IgE an t ibod ics  in  on lv  101, r  o f  the  b i rch  po l l cn-a l l c rg ic
pat icn ts  [16 ] .  Thc  obscrva t ion  tha t  thc  f rcc lucnc l ' r - r i ' scns í -
t i za t ion  aga ins t  an  a l l c rgcn  n l í ì \ ' bc  l inkcc l  to  i t s  rc lc l rsc  k i -
nc t i cs  i s  a lso  suppc l r tcc l  b1 '  thc  imntune c lcc t ron  n t i c ro -
scopic st t rc l ics rv i th hl ,c l ratccl  b i rch pol len,  rvhich sholv in a
c l r r r rb lc - labc l ing  procec iu rc  lha t  l Jc Í  t , l  can  be  s ta incc l  a f tc r
I  r r in  o f  hvc l ra t ion  in  thc  cx inc  anc l  c ln  thc  sur facc  o f  thc
po l l cn  gra in ,  rvhcrcas  pro t i l i n  i s  s t i l l  l oca l i ; : cc l  in  t l i c  n , -
top lasm.

In  i rccurc lancc  rv i th  p rcv ious  f inc i rngs .  i t  i s  suggcs tcc l
t l ' rat  zrr-r  intport i rnt  prcrc( lL l is i tc lor  a protc in to bchuve as a
major  u l l c rgcn  is  a  h igh  r l cgrcc  o f  lLcccssab i l i t v  upon hv-
c l ra t ion .  I -o rv  mo lecu la r  i vc iuh t  pn t tc ins  rv 'h ich  c i rn  cas i l v
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b c  c l i s s o l v c c l  o u t  o f  a i r b o r n c  p a r t i c l c s  s u c h  u s  p o l l c n s  a r c
l i k c l l ' t o  s c n s i t i z c  i n c l i v i c l u u l s  v i u  t h c  n r t r c o s u  o t ' t h c  r e  s P i n r -
to rv  t rac{ . .  Horvcvcr .  a  c l i rcc t  l inkagc  hc t * ' ccn  thc  b io log-
i c a l  i u r t c t i o n  o f  i r l l c r g c n s  o r  t h c i r  r l i s t r i b u t i o n  i n  c c r t a i r r
cor - ì rpar t rxcn ts  o i  thc  po l l cn ,  suc l ' r  i r s  thc  s t Î r ' ch  g ranu lcs

l - 1 3 1 .  a n c l  t h c i r  i r b i l i t v  t o  c l i c i t  a n  I g E  r c s p ( ) n s c  s c c n r  t o  l r c
lcss  l i kc l r ' t rcc i rusc  t l rc  a l l c rgcns  lvh ich  vn 'c  invcs t iga tcd .  1 ìc l
l  I  a  p a t l r o g c n c s i s - r c l u t c t l  p l a n t  p r o t c i n  I l l .  p r o i i l i n  l r  c \ r -
toskc lc ta l  p ro tc in  [2 -51  anc l  thc  g l ' i t ss  l to l l cn  a l l c rgcns  rv i th
s t i l l  t rncharuc tc r izcc l  fu l rc t ions . l , l t l  p  I  unc l  l r l i l  p  V ,  i r rc  lo -
c l t t c t l  in  c l i f l ' c rcn t  compar tmct ' t t s  o t ' t l r c  l t t t l l cn  u ra in .  rc1 ' r -
rcsc t l t  p ro tc ins  rv i th  c l i l ' f c l cn t  o r  unknun n  l 'unc t ions  ar - i c i
a rc  t l c r i vcc l  l ' ro r r . r  I ' i r r  c l i s tan t lv  rc la tc r l  p la r r t  spcc ics  sLrch  as
l l lot . ì ( )cots ( t inrot l tv gruss.  I ' l t l t ' t t t t t  l ) t ' ( t t ( t t . \ ( )  or  c l icots
( l r i rch.  Bctulu t 'ant tcr t .s 'u ) .

W h c n  c o n t p l r r i n g  t h c  u n t i n o  u c i c l  c o n t p i t s i t i o n  u r r c l  t l i c
h 'u ,c l roph i l i c i t v  p i t t t c rn  o l ' thc  invcs t igu tcc l  u l l c rgcns  rv i th  a

nona l lc rgcn ic  cv top l l rsmic  p ro tc in  such as  tomat t t  hca t
s l rock  pro tc in  70  I l3 ì ,  no  s ign i f i car r t  c l i f f c rcnccs  \vc re
f 'ounc l .  Our  s tuc lv  thcrc l ì r rc  suqgcs ts  tha t  thc  a l l c rgen ic
p n r p c r t i c s  o f  a l l c r g c n s  u r c  r a t h c r  c o r r c l a t e c l r v i t h  t h c i r  s o l -
ub i l i t v  i r r  l i r rgc  i rn rour . r ts  up( )n  hvc l ra t ion  anc l  lo rv  mo lccu la r
rvc igh l .  than rv i t l t  con tmon in t r ins ic  p ru tpcr t i cs .
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