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INTRODUCTION

The non-cel l  bound haemoglobins (Hbs) of larval

extracts lrom the insect family Chironomidae arc

known to be aggressive inhalant al lcrgens (Freeman,

1950; Kay et at. ,  1978; Baur e/ al. ,  1982:Kagen er al ' ,

1984; I to et at. ,  1986). The Hbs from the specics

Chit'ottotnus thnnnti thunrtrti (Chi I I' Marsh el a/.,

1987) have been investigated thoroughly and their

prin'rary structures elucidatecl by Braunitzer and co-

workers (Goodman et al. ,  1983). We have dcscribed

thc enzymatic and chemical cleavage o[ thc com-

ponents lV, VI, and VIl l  from C/t i  f  extracts and the

immunological recognit ion of fragments with human

IgE lBaur et at. ,  1982). We also characterized for Chi

t 1 thc antigenic region of component IV, amino acid

posr t rons  91-101.  descr ibed i t s  phys ica l  and chemica l

prrìpert ies and local ized the surface posit ion in thc

th ree- t l rmens iona l  s t ruc tu re  (Baur  e l  a / ' ,  1986) .  The

5.ìnie \aqucnce is also lound in the corresponding

teelt ' rr ì  tr f  thc component l l l .  This al lergenic frag-

men i .  I l l  I \ ' 91  l0 l .  possesses  the  typ ica l  p roper t ies

o f  an  an t igen ic  s i te  (Berzo fsky ,  1985)  inc lud ing  a

predominance o f  h ld roxy  or  po la r  amino ac ids ,  a

surface locatron. accessibi l i ty, high segmental mobil-

$Author  to  r rhom corresDondence should be addressed.
Abbreviat ions:  CNBr.  c i ,anogen hromi t le l  Chi  r ,  Chi ro-

r tor r t t ts  rhunnt i  thunnt i .  Hb.  haemoglobin;  MAb(s) .
monoclonal  ant ibod) ' ( ies) :  PBS, phosphate-buf ' l 'ered
sal ine l  PBST. phosphate-buf fered sal ine inc luding 0.1 ' lo
Tu,een 20.
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Abstract A sy'nthetic peptide corresponding to sequence 9l l() l  of lhe Chirononnts lhunttt t i  l lntntnt i

haenroglobins (Chi t  IJ components II I  and IV was used to investigate binding and cross-reactivi ty with

polycloìal human IgE and rabbit IgG antibodies and murine IgG, subclass monoclonal antibodies

ifvlÀntl  The synthei ic peptide reacted with antibodies l iom al l  three mammals. The specifìci ty of the

rcaction. especial ly that with IgE antibodics was sltowtr by dosc dependent inhibit ion with native ( ' l t i  t

/  component l l l .  Epitope(s) reacting with these antibodies were also lound in haemoglobins from l4 of

rhe l íchironomid species analyzed. The synthetic peptide II I / lV 9l- l0l  enabled the identi f ìcat ion of an

in.rportant antigeniclal lergenic determinant ol the broadly distr ibuted ínsect family Chironomidae. The

antigenic potcncy of this synthetic peptide as shown by test ing with human IgE. rabbit IgG and mouse

MA-Bs, arid the widespread occurrence of the epitope in an identical or homologous sequence and/or

superf icial location, qual i f ìes the peptide for therapeutic appl icat ions in medicinc.

i ty and the possibi l i ty of l inkage to othcr nrolecules

by hydrogen bonds or solvent clusters (Baur et al ' ,

1986). We have now synthesized this region.

It  is well  known that the polymorphic Hbs of many

chironomid species are cross-reacLive (Kay et al. ,

1983;  Baur  e t  a l . ,  1983:Tee e t  a \ . ,1985) .  For  cxample ,

human IgE from Sudanese patients exposed lo Cla'

doÍau'rarsus /en'rsi reacts well with extracts from Clri

/  larvae and IgE antibodies from our Munich patients

bind to larvae extracts from dif ferent foreign species

for example from U.S.A., Afr ica or Japan (Baur e/

a i . .  1983;  Tee e t  a / . ,  1985) .  The c ross- rcac t iv i t y  o f

chironomid al lergens was also confirmed by an in-

vestigation with MABs (Mazur et al. ,  1987)'

In this report we used the synthetical ly produced

a l le rgen ic  s i te  I I I / IV  9 l - l0 l  and ana lyzed i t s  an t i -

body reactivi ty.

Our results show that this synthetic pcptide bound

well  to human IgE, rabbit IgG and two MAbs.

Remarkably these binding MAbs react also with Hb

epitopes of l4 chironomid species.

MATERIALS AND METHODS

Preparation of antigens

Extracts from larvae were fractionatcd into mono-

meric and dimeric Hbs on Sephadex G75 at pH 6.0.

Furthe r separations o[ monomeric Hbs and

purif icat ion of components II I  and IV werc per-

formed on DEAE-cel lulose exchanger (DEAE-

cel lulose, pre-swollen, obtained from Pharmacia Up-
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decapeptide does not necessari ly mimic the complete
structure of the corresponding epitope(s) in the native
Hb molccules and that only a few of thc peptide
residues are involved in antibody binding. The l inear
peptide could either be a continuous or discontlnuous
determinant, or part of a longer dcterminant.

The use o[ synthetic peptides offers considcrable
advantages in immunological research, especial ly for
the exact identi f icat ion of antibody combining srres,
since i t  is casy to synthesize the large quanti t ies of
dist inct peptides using a systematic substi tut ion ap-
proach (Geysen, 1985; Geysen et at. ,  l9g7; Getzoff et
al. ,  1987; Van Regenmortel,  l9g7).

The ab i l i t y  to  p roduce ind iv idua l l y  re levant  an t i_
genic determinants of environmental al lergens in a
pure state offers incomparablc possibi l i t ies for rc_
search into the pathogenetic mechanism of al lergic
diseases and for appl icat ion in immunotherapy.

Atknox,ledgenrorrs--This work was supportcrl  by the
Deutsche Forschungsgemeinschaft and' the Sonder_
forschungsbcreich 217. We thank Ms Barbara Jarosch fbr
ski l l ful  assistance.
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