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Comparative Studies on Tree Pollen Allergens
I I .  Isolat ion o[ Alder (Alnus incana) Pollen Al lergens:

Purif icat ion and Some Characterist ics of the Major Al lergen pl 4.78

E. Florvaag, S. Elsaved, J. Apold

Department of Pulmonary Diseases. Laboratory of Cl inical Biochemistry, and Pediatr ic Department, University Hospital,

Haukeland S1.'kehus, Bergen. Norway

Abst rac t .  The aqueous ex t rac t  o f  a lder  (A lnus  incana)  pc l l len  was found to  cons is t  o f  a  p ro te in  mix tu re

amount ing  ro  3% o l the  dry  po l len  we igh t .  Separa t ion  by  ge l  permeat ion  chromatography  on  an  AcA-54 co-

lumn resu l red  in  6  f rac t ions  des ignated  chrono log ica l l y  to  the i r  re la t i ve  e lu t ion  vo lumes (A I  I  to  A I  6 ) .  The im-

muno log ica l  reac t iv i t y  o f  these f rac t ions  was demonst ra ted  in  bo th  IgE and IgG tes t  sys tems.  Be ing  bo th  in t -

munochemica l l y  and quant i ta t i ve ly  dominant  f rac t ion  AI  4  was se lec ted  fo r  fu r ther  pur i f i ca t ion  by  a  sern ip re-

para t ive  isoe lec t r i c  focus ing  co lumn.  A  we l l - reso lved and apparent ly  homogeneous component  w i th  a  p l  va lue

of  4 .78  was e lu ted  f rom the  IEF co lumn.  The homogene i ty  o f  th is  f rac t ion  was demonst ra ted  by  one sharp

band in  th in  layer  IEF,  one s ing le  band in  HVE,  one d is t inc t  sharp  peak  in  HPLC and a  symmet r ica l  p rec ip i -

ta te  in  CIE.  The molecu la r  we igh t  was  es t imated  to  22 ,500 da l tons .  Frac t ion  p l  4 .78  was shown to  be  a  major

a l le rgen o f  a lder  po l len ,  i t  e l i c i ted  a  l . l7  h is tamine whea l  reac t ion  in  sk in  p r ick  tes t  a t  a  concent ra t ion  o f

I  mg .  m l - r  and showed a  s ign i f i can t ly  h igh  RAST inh ib i t ion  in  a l l  o f  the  reag in ic  sera  used.

Frac t ion  p l  4 .78  was found to  be  an  adequate  mode l  a l le rgen o l  a lder  po l len  we l l  su i ted  fo r  fu r ther  immuno-

chemica l  cha  rac ter iza t ion .

Introduction

Tree pollens are major sources of early springtime
allergic diseases of the respiratory passages and lungs

ÍBel in,  l9 l2;  Viander,19791. Birch,  a lder and hazel  are
common trees growing densely in greater parts of
Scandinavia.  Their  pol lens are dominant ingredients
oI  the seasonal  a i rborne al lergenic proteins.  Cl in ical
observations as well as systematic studies currently
show that tree pollens demonstrate irnmunological
cross-reactivity patterns comprising multiple pollen

species lBernstein et  a l . ,  1976; Lowenstein,  19801. The
isolation of homogeneous allergens from dilferent
tree pollen extracts should be invaluable for the inter-
pretat ion of  the mul t ip le cross-react iv i ty  pat terns in
tree pollen hypersensitivity. So far, relatively small ef-
l 'orts have been devoted to the characterization of tree
pollen allergens lHerbertson et al., 19581. Neverthe-
less, some data on the structural properties of particu-
lar components of tree pollen allergens were recently
reported [Belin, 1972; Víander, 1979; Borch et al.,
1979 Borch and Skàlhegg, 19801.

ln our laboratory,  we recent ly  have part ia l ly  char-

acter ized the major  a l lergen pl  5.18 isolated f rom a

pur i f ied extract  of  b i rch pol len.  This f ract ion was

shown to be homogeneous.  lmmunochemical  exami-
nat ion al lowed to conclude that  p l  5.18 was a sui table
model for further structural characterizationlApold el

a l . ,  l 98 l  l .
The aim of  the present study is  the isolat ion of  an

analogous homogeneous major allergen from alder
pol len extract  in amounts suf f ic ient  for  comparat ive

structural  and immunological  studies.

Material and Methods

Ertraction of Pollen Allergens

Alruts  incana pol len was suppl ied by Al lergon AB,  Engelholm,

Sweden,  at  a  g iven pur i ty  of  99-020.  The ext ract ion procedure rvas

per formed us ing l :10 w,1v of  pol len gra ins to  phosphate/NaCl  buf-

fer ,  0 .075 M at  pH 7 .2O. The ext ract ion was a l lorved to proceed lor

3 h at  +4"C under  gent le  shaking and the mixture was then centr i -

fuged for  45 min,  I  2 ,000 g.  The supernatant  was f ì l tered,  d ia lyzed

against  l2  l i ters  of  d is t i l led water  and l ' ina l ly  lyophi l ized.  The pro-

te ins were usual lv  s tored at  -20"C unt i l  used.
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Florvaag. /  E lsayed/Apold

Accordingly, fract ion pl 4.78 was considered a
suitabfe major representative ol the ,4. incana al ler-
gens, adequate for further comparative structural
studies between dif ferent tree pol len al lergens. The
conclusion was just i f ìed by the recovery and the mod-
era te ly  h igh  up take o f  r25 l -an t i - IgE in  the  d i rec t
RAST system.

On compar ing  the  amino ac id  compos i t ion  o f  th is
pro te in  and the  recent ly  repor ted  p l  5 .18  f rom b i rch
po l len ,  a  s imi la r  number  o f  l ys ine ,  a rg in ine ,  th re-
on ine ,  cys te in ,  meth ion ine ,  leuc ine  and pheny la la -
n ine  res idues  cou ld  be  observed fApo ld  e t  a l . ,  l98 l ] .
Fur ther  s tud ies  shou ld  answer  the  ques t ion  about
eventua l  s t ruc tu ra l  and immuno log ica l  homolog ies
between the two al lergens.
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