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I n t r o d u c t i o n

AlthoLreh immunoglobul in E, represcnts the least  abLrn-
dant inrnrunoglobLr l in c lass present i r r  serum. i t  is  extremely
por.verfr-rl in the indLrction of i i-nmediate-type reactions (al-
lergic rhirroconjunct iv i t is ,  asrhma and anaphylact ic shock)
clLre to the Fce-receptor-rnediated actir,,ation of effèctor cells
(mast  ce l l s .  basoph i ls )  [1 ,  2 ] .  The low concent ra t ion  o f  IgE
in senrm (10-r+00 ng/ml)  and the lovu'  f requency of  [gE-pro-
dr,rc ing cei ls [3]  har, 'e made i t  c i i f f icr-r l t  to character ize IgE
ant ibocl ies at  a moiecular level .  The heavy-chain constant
region of hrrman IgE has been r, 'u.c.l l  characterized by proteir-r
chenr ica l  and rno lecu la r  b io log ica l  tec i rn iques  [ :1 ,  5 ] .  In
contrast ,  l i t t le infbrmat ion is avai iable regarding the var ia-
ble regions of  human IgE ant ibodies ancl  their  Lrsage in atop-
ic indiv ic iuals [6,7] .  So far,  i t  has been i rnpossible ro grow
and cLr l ture human B cel ls producing IgE ant ibocl ies wi th
speci f ic i ty lbr  def ined al lergens. in order to character ize hu-
man [-sE ant ibodies r ,v i th speci t ìc i ty fbr  major al lergens and
to inr, 'csti 'Jate their interaction rvith the corresponding al-
lergens at  a nrolecular level ,  r ,ve have chosen the combinato-
r ia i  l ibrary approach. Using the pcomb3H plasmicl .  'vhich
is able to reconrbine an immunoglobul in heavy-chain f l rag-
ment r.vith a l ight chain so that rhe corresponding Fab frag-
ment can also be presented on the surf 'ace of  f i lamentous
phage [8] ,  i t  has become possible to express funct ional  ant i -
body fiagments in Escherichia coli and, to screen a large
phage reper-toire by panning to the siven antigen. The pre_
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sent  cont r ibu t ion  c icscr ibes  the  cons t ruc t ion  o f  an  IgE com-
binatorìal  l ibrary f ion a pat ie nt  a l lergic to grass pol len ancl
the isolat ion of  recor-nbinant hLrman IgE-Fabs iv i th speci f ìc-
i ty fbr  major grass pol lcn al lergens [9] .

Resu l ts  and D iscuss ion

In order to deternr inc the opt inral  soLrrce fbr B lyrrpr io-
cytes r ,vhich prodLrce al lergcn-speci t ìc lgE ant ibodies,  we
invest igated the inf lLrence of  cytokines, lvhich.  such as IL-4
and IL -13 ,  represent  rve l l -es tab l i shed inducers  o f  IgE syn-
thes is  in  a l le rgen-spec i f rc  IgE syr r thes is .  wh i le  lL - . t r  a rnc l
IL-13 were able to upresulate of  total  IgE synthesis i r - r  shor l
t ime cul t r l res of  human rnononuclear ce l ls ,  no int ' lLrence on
a l le rgen-spec i f i c  IgE syn thes is  was observed [10 ,  t i ]
B cel ls f iom al lergic incl iv iduals showecl  spol l taneoLrs sccre-
t ion of  a l lergen-spcci f ic  IgE ant ibocl ies rvhich rvas nei ther
upregLr lated by IL- .1.  IL-13 or in conjLrnct ion w' i th ant i -
cD40 ant ibodies nor rv 'as i t  dorvnregulatecl  by a neLrtral iz ing
IL--l antibody. We therefore chose fieshly isolatect periph-
eral  b lood lymphocytes obtained l rom a pat ient  a l lergic to
grass pol len short ly at ìer  the grass pol len season as a source
for  the  iso la t ion  o f  RNA ( f ìg  t ) .  cDNAs cod ing  fo r  IgE
heavy chain l ragments and kappa and lambda l ight  chains
were reversely t ranscr ibed and PCR ampl i f - red i rs ing speci f -
ic  pr imers.  A combinator ia l  l ibrary containing randornly re-
combined [gE heavy  cha in  cod ing  cDNAs and l igh t  cha in
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cDN.-rs \ \ i ì : ;  the: ì  cr ì i ls t r l rcter i  , l r  p lasr ' r ,x i  uCornt; l l j  . .nd
sublected to parrning Lrsing I :LISa piatc-s coeted rv i th i r ta jor
t imothy  grass  po l len  a l le rgc-ns  Ph l  p  i ,  Ph l  p  - i  anc i  Ph l  p2

[9 ] .  Phage express ing  IgE Fabs rv i th  spec i f  rc i t y  f ì r r  the  th ree
n laJor  g rass  po l len  a l le rsens  were  ob ta ined and so lub le  tgE
Firlr t iagrnents were exprc5secl ín [:.sc'heric' lt ict c'r.,1i rvhich
ù ( ) u l d  b c  p u r i f i c d  l . , r  a f t ì n i t 1  c l u ' o n u t t o s n t p i t v  u s i l r g  t l r c  i m -
mobrl ized al lcrgcns. I l .ccornbir . ìant  IgE Fabs cross-reactccl
rr , ' i th honrolo-ecrus ul lcrgcns prc:Se nt  in t l i f fcrcnt  grass spe-
c ies  and par t l ) ' i nh ib i tcc l  IgE b in r i inq  tc )  thc  a t le rgen.  In  cor l -
c l r - rs ion.  \ \ 'e sLrgge st  to consic icr  recombinant IgE Fabs l r ' ' i th
specrt ìc i ty fbr  n la lor al lcrgens i ts Lrsefì l l  tools fbr  a nLrrnber
o f  d i f fe ren t  pLr rp r )ses .  anro l tg  thcnr :  ( l )  inv 'cs t iga t ion  o f  the
in te rac t ion  o t ' lgE anc l  a l le rgcns  on  a  t l lo lecLr la r  l cve l :  (2 )  fb r
passi \ , 'e thcrapl '  to intcr f . ; fe wi t l - ì  thc- IgE-al lerge rr  interac-
t ion  in  the  a l le rg ic  e f -Èc tor  o rgar ls :  (3 )  s tandard iza t ion  o f
cLrrrent lv Lrsed al lergen extracts.  ( .1)  cnvironnle ntal  a l lerge n
ana lys is  anc l  (5 )  fb r  the  sc lec t ion  o f  hypo i i l l e rsen ic  p lan t
cLrlt ivars ancl fbocl.
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