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Pol lens f ' rom trees of  the order I ragrt les (e.g.  b i rch,  a lc ler ,  hazel ,  : rnd horr ibeanr)  a l l
contain one major allcrgcn - the main..ut,.-o for tree pollen aller:gy. So far the nra.1cir.
allergens from birch (Bet v 1 ), aldcr (Aln g 1), hazel tCo, u 1,), and hornbeam (Car b
l) have been characterized, sh_owing high"sequence sìrnilar-ity with eacli other (1-4).
We present the molccular  and i rntnunò' logicìharacte, ' izàt ion of  Cas s 1,  the major
al lergen f rom the European chestnut  (óasfur t r :a sat iua).  F.rom aqueous pol lón
extracts from European chestnut a protein was purifiecl to hon-rogeneity ànd *as
subjected to fur therìnvest igat ion.  The protein ròvealed a Mr of  22kDa and was
shown to represent th,e majòr  a l le-rgen oi ' the Europe:rn chestnut  ( immunoblot t ing,
histamine release) and designated ilas s 1. Despite a markecl cliff 'crence in Mr, Cas
s l .shows-signi f icant  atn int- t  ac id sequence s imi lar i ly  at  the N-terrn inus and is
ant igenical ly  c losely re la lcd to t l re nr , r jur  b i lch pol le, ,  u l lo.g"n Bet v 1(1? kDa),  as
:h ,n .Y l .by  b ind ing  to  t , he : rn t i - l l e t  v  I  n ronoc iona l  an t iboc ly  R IP-1  anc l  by  Ig I , ì -j nh ib i t i on  tes ts  us ing  reconrb inan t  Rc t .  r ,  l .  r  , ,  À  l

In industr ia l izc 'd countr ies,  aL least  15 -  20 ( /c of  t l ' te  populat , ion sul l fer  f rom Type I .
i 'e .  lg l l - r t rcdiaLed ai l lerg ic d iseases (rh in i t is / rh inoconjunct iv i t is ,  pol len asthma; b) .  In
Norllrerrr and Central l luropcr, pollens ft 'onr trees bc.longing to the family l i letulaceoe,

xx To whorn correspotrdence and repr inL requesls shoulc l  be acldyessod.
ABBREVIATIONS:

{1" g 1 nrajor  a l le lgen f ronr a lc ler  pol len.

P: ! f  1 major  a l lergen f ronr b i rch pol len,
B I P l  m o n o c l o n a l a n t i - B e t v 1  a n t i b o c l v ,
Car b I major allergen from hornb"u,.,, p"ull.,rr,
Cor a 1 *ojor allergen from hazel pollen,
Cas s 1_ major  a l lergen f rom Buropàan chestnut  pol len,
_Q_q" u 1 major allergen from oak pìll.,r,
MA major a l lergcn ,  

'
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in particular from white birch, but also frorn alder, hazel, and hornbeam, represent

the major  cause of  Type I  a l lergy in ear ly or  middle spr ing.  The al lergological

importance of trees of the other family of the order Fagctles (Fagaceae: oak, beech,
Ouropean chestnut) is unclear and stil l a matter of'controversy.

All of the pollens from these trees looked at so far possess a single major allergen
(MA) or closely related isoforrns thereof. These MAs are highly cross-reactive and

were c loned f rorn bi rch (1) ,  t i lder  (2) ,  hornbeam (3) ,  and hazel  (4) .  part ia l  N-terminal

amino acid sequences were publ ished for  beech and oak (6) .  Al l  these proteins have

a NIr  of  17-18 kDa and are re lated by sequence conìpar isons to a fami ly of  p lant

pathogenesis-related proteins (1-3) with an as yet unknown biochcrnical function.

l ìecent ly ,  we showed in Western blot  exper iments that  pol len f rom the European
,- i testnut  (Castanea sat iuo) a lso contains a s ingle MA cross-r 'eact i r rg wi th Bet  v 1,  the

i ' lA f i 'orn b i reh pol lcrr  (7 i .  Lr  L l r r . 'se afeas,  where t , Ì re l ìurr- rpearr  chestrrut  grows, i ts
i i lA se enrs to be responsible fbr  ' fype I  a l lergic synrptorns at  the end of 'spr ìng and in
( ' . ì r ly  sununer- ,  not  due tc l  g lerss pol len or  house dust  nr i te a l ìergcns (z) .

I t ,  was surpr is ing to f ind that  -  at  narkecl  d i f fèrence to a l l  NIA-s f ì "our Lhe other t rees

rrl bhe order l"ogaLes, and fiom the family of'the plant pathogcnesis-related proteins -

t l ie  MA of  C.  sut iua exhib i ted ar ì  apparenl  Mr of  22 kDa in SDS-Page 0 ) .  For th is

rr- ' i tson,  i t  seemed of  part icular  int ,eresl  to gain infornrat ion about Lhe N-te rminal

i r t t l ino acid sequencc and to look at  sorne immunochemical  and bio logical  propert ies

o l  l he  p ro te in ,  pu r i f i ed  by  i t s  capac i t y  to  b ind  to  the  an t i - I l e t  v  1monoc lona l

a n t i b o d y ,  B I P  I  ( 8 ) .

I\tA I'ERIALS AND ME'I'HODS

I'rl lr:n exlracts:
Prr l lern f rom Caslanea sut iua and Bett t la L)0rru( : ( )sa (Aì lergon AI l ,  Sweden) was
sr i l ; . jccte d to protein extract ion as descr ibed previousl i r  (8) .
Mrtrutclonrtl anlibodv (ntoAb) :
Mrrr i r le ant i - I let  v  l  nroAb BIP l  wtrs pur i f iec l  f ronr asci tes using a Mab' I ' rap G
ptrnf icat ion k i t  ( I 'halnracia,  Uppsala,  Swcdcn; 9) ,  f 'o l lowing the manufacturèr 's
i t r s l l uc t i ons .  ' l ' Ì r c  pu r i f i ed  an t ibody  was  coup lcd  cova lòn t l y  to  A f f i -Ge l  10
(Phalrn:rc ia,  Sweden) according to bhe manufacturòr 's  protocol .
Srrra:
Tu' , r  d i f fèr 'ent  groups of  sera f rom pert ients were establ ished according to case
hrs [o l y ,  sk in  p r i ck  tes t  and  I iAST.
Gt ' , r r rp A:  8 s-era der ived f rorn pat ients suf l 'er ing f ì "om birch pol len al lergy.  ' fhose
pat i t ,n ls showed Type I  a l lergic ( rh in i t is)  aìso in late spr ing and ear ly summer.  In
st<tn pr ick tests they rcacted wi th pol len extracts f i "om C. sat i t ,o.  but  not  wi th
al lergcns f rom grass pol len.

$191r,  U'8 ser i f rom pat ients suf fenng exclusively f rom birc l i  pol len al lergy.
Nns- l 'ool  (normal  hunran serum pool) :  Sera f rom 20 non-al lergic indiv iduals were
poolt:d and used as negative controis.
Furthcrrnore orìe seru-rn der-ived from a polyallergic patient (positive control) and one
serul l r  f t 'om a pat ienL suf fer ing f i 'orn house-dusf  mi te a l lergy exclusively (negat ive
contro l l  were used. Al l  sera were stored at  -20oC.
SDS'/' ' taJlt, IntnrunobLotting anri inlúbition of lgE-binding to ISet v l ancl to the MA
t rom ( '  su t i ua  respec t i vc l y :
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Protein extracts were separated by 127o SDS-PAGE and subsequently either silver-
stained or transferred onto nitrocellulose (10). IgE-binding proteins were detected as
previously descr ibed using pat ients '  sera and 1251-1u6s11ed rabbi t  ant i -human IgE
(8). Immunoblots performed with moAb BIP 1 and a rabbit anti-mouse antibody and
detected by 1251-1u5elled donkey anti-rabbit IgG (9).
inhibition assays of IgE-binding to tree pollen allergens were performed as follows:
different sera from each group were pooled and subsequently preincubated with
purified MA from C. satiua and purified recombinant Bet v 1 (rBet v 1) for 24 hours
(11), respectively, in fhe concentlations of 10pg, 8prg, 6pg, 4pg, 2;l g, and 0 pr g/nrl for
24 hours and then subjected to immunoblots as described above.
ll -te rntinal seque nce a naly sis :
Hundredtwentyfive pmol of purified MA from C. sativa were subjected to SDS-Page
and t ransferred onto PVDF membrane (Mi l l ipore) .  The protein band was sta ined
with Coomassie blue I ì -250,  excised,  and appl ied on a 6*6mm Blot t  Cartr idge of  an
Appl ie 'd Biosystems 477 pulsed l iquid phase srrquerìcer.  Anr ino acid c lenvat ives were
analyzed on- l ine by rcversed phase HPLC (Appl ied I l iosystenrs nrodel  120At.
I I ista rrù ne - release assaJ' :
I l asop t r i l s  were  i so la ted  f ro rn  pe l i phe ra l  b lood  as  p rev ious lv  desc l i bec i  (12 ) .  A f t c r
incubat ion wi th var ious concentrat ions (0.0001 -  10; . rg lnr l )  of 'pur i f ied NlA f rom ( . ' .
sat iua or  wi th Mab E-124-2-8:rnt i - IgE ( Imnrunotech,  Marscr l le,  I . - rance) as posi t ive
contro l ,  h istamine was measured in the cel l - f ree supernutant  b1'  radroi  mnrunoassay
(Inrmunotech).

RESTILTS

Protein purification:

The MA from C. sat iua was pur i f ied to homogenei ty bf '  af f rn i ty  chromatography

performed wi th an immobi l ized ant i -Bet  v 1 monoclonal  ant ibody (9)  and eluted wi th

0.1 M glycine/HCl,  pH 2.5.  fo l lowed by anion-exchange HPLC (DEAtr-5WP 10pm, 7.5

x 75tnnt ;  TOSO-I IAAS, Jap'an;  solverrL A:  20rr i11 ' f r isr l ' lCl  pf l  3.3;  st . ' lvent  B:  20mM

Tl is/HCl /0.5 M NaOI pl l  8.3;  f low rate 1 nr l /nr in,1 using a l inear gradrenL at  room

temperaLure whi le moni tor ing absorbance at  280nm. Plote in corìcenbrat ion of  pur i f ied

Cas s l  was determined by the Micro-K;eldahl  method using glyc ine as sfandard (13).

( I , ' ig .  1) .

I ntntuno b lot expe r i nrc nt s :

Using sera derived from patients suffering from tlee pollen aller-gy, the IgE-binding

capaci ty of  Cas s 1 was tested in immunoblot  exper iments (F ' ig.  24,  2I l ) .  With the

exception of serum no. B and the polyallergic patient's serum, lgE-antibodies reacted

with the 22kDa protein exclusively (Itig. 2A).

Inhibition experiments with purified Cas s 1 and purified rlJet v 1: A serum pool

tlerived from patients allergic to birch and European chestnut pollen (gtoup A) showed

weak reduction of lgE-binding capacity to Bet v 1 af ter preincubation with different

concentrations of purified Cas s 1 (Fig. 3A). A similar weak blocking reaction of Cas s

1 was demonstrated when best ing a serunr pool  f rom exclusive bi rch pol len al lergic

pat ient 's  (Fig.  3ts) .  Yet ,  when test ing serum pool  A wi th European chestnut  pol len

extracts after preincubation with the sane range of concentrations of purifred rBet v 1

the IgE-binding capacity of those sera w:rs inhibited completely (Fig. 3C).
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97.4  -

6 9 . 0  -
4 6 . 0  -

30 .0  -

21.5 -

1 4 . 3  -

LrCJ SDS-PAGE of Cas s 1.
Aqueous pol len extract from Cos/crlea satiuo and puri l ied Cas s 1 respectively were
subjected Lo l2o/o SDS-PAGI! and si lver-stained. Lane 1: Tolal pol len extract from C.
sotiua; Lane 2: Cas s I  puri f icd by aff ini ty chromatography; Lane 3: Cas s 1 after f inal
; ,uri f icat ion slcp by ITPLC anion exchangc; N{: niolecular rveighL markcr.

N - l t '  r  r r t  i  nal  seque nce :

The lirsf 24 arnino acids were determined by lldman degradation (F'ig. 4).

II isl u nLine-release:

Pur i l ì , :d Cas s l  was capable to induce lg l ) - rnediaterd histamine-release f rom tree
pol letr  a l lergic pat ient 's  b lood basophi ls  in a dosc dependent nìanner (Fig.  5A),
whereras blood basophils derived from non-allergic individuals did not show histamine
release upon stimulation with purified Cas s 1 (Fig. 513).

1 2 3 4 5 6 7 g A B c D B * ok n

6  9 . 0

4 6 . 0

3  0 . 0

2 1  . 5

1 4 . 3  -

6 9 . 0  -

4 6 . 0  -

3 0 . 0  -

2 1  . 5  -

1 4 . 3  -

rD *  +r l l 1 a r  * t t s f f

Er8-2- Immunoblot anal-vsis of Caslaneo solluo pollen (2A) and purified Cas s 1 (28)
resuect ivelv.
'I 'otal 

pollen extract and purified Cas s 1 respectively were separated by 12olo SDS-
PAG['] and transferred onto nitrocellulose shòets. Ilound IgE derived fróm patients'
seriì were detected by 1251-1u6elled anti-human-Igll. Lanes 1-8: Sera from patients
sufl 'cring from tree póll"tr allergy. Lane A: serum fiom a polyallergic patientiLane B:
scrt-urrt dcrived from a paticnt suftbring from hou.se dust mite allergy; Lane C: NHS-pool; Lane D:
bufli 'r control.
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I , ' ie 3. Inhibit ion of lgE-binding to Cas s I  and Bet r,  1.
3A: Immunoblot of birch pol len extracL lested with a serulì ì  pool frorn C. sol lua and
birch pol len al lergic patients (group A) preincubated with puri f ìed Cas s 1 ( l ,anes 1-6:

1 0 p g , S ; t g , 6 p g , 4 p g , 2 p g ,  a n d  O ; r g l n i l  C a s  s  l , r e s p c c L i v e , l y ) .  L a n c s  A - C l :  N H S - p o o l

previor.rsly incubatecl with 10;rg, 5pr.g and Opg Cas s 1.
3 B :  l m m u n o b l o t  o f  b i r c h  p o l l e n  e x t r a c t  t c s t e ' d  w i t h  s e l u n r  p o o l  g r o u p  I l  a f ' t e r r

incuba l ion  w i th  Cas s  1  in  decreas ing  c t . rncernha l ions  (10 i rg ,  [ ipg ,  Opg,  . lpg ,  2pg,  and

01Lg/ml).

l iL l :  lmmunob lo l  o f '  c l ies tnu t  po l len  t ' x t lac t  p robed w i th  se luu i  por - r l  g roup A
pre incuba led  w i th  pun l ìcd  r l Je tv  I  in  c lecreas ing  concent ra t io r . rs  (10 ; rg ,8pg,699,4pg,

2  pg ,  and Opg/ml t

DISCUSSION

Pol lens f rom the ear ly f lower ing t rees of  the order [ , 'agales are known to be an

inrportant  source causing Type I  (pol len) a l lergies in car ly spr ing.  C.  sat iua,  Lhe

-tNuropean chest ,nut  QlcLgaceae.,  Fagales) is  nat ive to the' (sublrnedi terranean arca.  I t is

als<l  found in lhe tent l terate c l imate zones,  rvhere i t  f lowers in late spr ing and carÌy

st . l t lu t ìe l ' .  I " requt 'nt , l -y ,  a l lergic l l i ì t ients f lo lu t . l r is  a l t 'a  suf l l , r ' ing f ronr Lrc-c pol l inosis

showcd a prolongat ion of  their  syruptonrs in lo ear ly suninrer ' ,  which rn ight  be due to

pol len f l rom the European chcstnut ,  in part icul i ì r ,  s i r ìc t  i t  * -as shorvn by us that  pol len

f  ronr C.  sal iua contains a s ingle nralo l  a. l lerrgcn t . Ì r : r t ,  c l r rss-r 'eacls wi th Ret v I  ,  the

nrajor allergen fronr birch (7).

In the present paper we could demonstrate that  lhe 22kDa protein o l 'C.  sat iua,  in

spi te of  h igher rnolccular  mass,  which is  not  due to carbohydratc nroi t ies (7) ,  belongs

to the group of rnajor allergens frorn trees of the older Fagales, all of which possess a

Mr  o f  17 -18  kDa .

l 0

G  V  F ' r '  H  I ì  S  Q  E  T  S  V I  P  I ' A  R L  ! '  K A  F V L

I I I  I I  I I I I I  I I I I I I I  I I

B c t v  1  G V  l ' N  Y E ' l ' E ' I ' I ' S V  I  P A A I I L  l ' K A ! '  I  L

l ' i g .  4 .  N- te rmina l  amino-ac id  sequcnce o f  Cas  s  1  in  compar ison  to  the  amino ac id
sequence o fBet  v  1 .
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% histamine release
120 r

A

histamine release

B _ -

n

. 0001  . 001  . 01  . 1  1  10  0  0 ,1  . 1  10
Cas  s  l ,  pg /m l  Hg /m l

I " i t t  5 .  In  u i t ro  H is t ,a l r i ine- re lease assay .  lSasoph i ls  f lom a  C: rs  s  1  a l leng ic -  pa t ien t
i5A)  and a  normal  ind iv idua l  (58)  were  incubated  w i th  d i f fe ren t  concent ra t ions  o f  Cas
s  i  t ( ) .0001 -  1Opg/ml . t  and monoc lona l  an t i - lg t r ì -124-28.

Ther N- lerminal  amino acid sequence of 'Cas s I  levealed high sequence s imi ìar i t ies to

t l re  n ra jo r  a l l e rgens  ( t se t  v  1 ,  A ln  g  1 ,  Cor  a  1 ,  Car  b  1 ,  and  Que  a  r ;  r -4 ,6 )  rang ing

frorrr Íi2 - 757o.

Pur i f ì t 'd  Cas s l  was able to reduce,  but  not  to e l inr inate IgE-binding of  b i rch and

chesLnut a l lergic pat ients 'sera to Bet  v 1.  On the other hand pur i f ìed rBet  v 1could
inhib i t  lgE-binding to Cas s 1,  suggest ing that  Cas s 1 shares epi topes wi th Bet  v 1
( ig i l - l r i t rd ing,  cross-react iv i t .y  of  moAbs raised against  IJet  v 1)  but  probably due to
di f fer . r t res in amino acid secluencc's and nrole 'cular  mass,  sonìe epi topcs present on
I lc t  r  i  arre ru iss ing in Ci is  s 1. ' f l ier- t ' lbre r rxper inrenLs aLe under way to obtain
nucleot , rde sequences coding for  Cas s 1 b.y rnolecular  c loning techniques.  ' fhese data
wi l l  hr ' lp  us to character izc nr in inrale sc( lucr ìces lcprcscnt ing 13-cel l  epi topes.

$ckL, , iy ledement:  This work was supported by Grant  S-6002 Bio f rom the Austr ian
I' onrls z ur F-tjrderung d er Wi ssenschaffl ichen I.orschung.
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