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Introduct ion

Six laborator ies are col laborat ing on a project  to ident i fy key potent ia l ly

al lergenic pept idc sequences i r r  sc ' lectecl  foocl  proteirrs.  Studies have been in i t i -

ated Lrsing B- lactoglobul in tF-LCl as the rnoclel  protein because i ts rnolecular

strl lcture has been extensively documented. Within the project both sera from

subjects sensitizecJ to B-LG ancl specific T-cell clones (TCC) obtained from nor-

mal ancl  atopic donors i r r  response to cow's mi lk al lergen are being ut i l ized in

order to obtain a r Ì1ore precise c ief in i t ion of  selected pept ic lcs.  Addi t ional ly an

exper inrental  animal rnodel  which provides speci f ic  B-LG IgE ant ibodies has

been establ ishecl  to enable deternr inat ion of  the react ive scqLrr-nces in B-LG that

are recognized by rat  sera and al low a comparison with responses tound in

human sera to be encoded. Methodology is in place for determining l inear epi-

topes within B-LG, putat ive immunogenic pept ides have been synthesized and

the molecular characterization of B-LG hydrolysates -generated frorn a range of
commercial food -urade enz)'me:j has been carriecl out. Also in place is an irttact

animal moclel  to invest igate the passage of  mi lk proteins and pept ides across

the intest inal  mucosa. Togcthcr.  these studies,  r - rs ing a nunrber of  c l i f f -erent ap-
proaches. have provic led thc bcginninus of  a c latabase tor c le f - in ing al lc lgcnic. 'p i -
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topcs ancl  the imrnunodorì ì inant 
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epi topes of  r r r i lk  a l lcrgcr ls.  Sort lc of  thc

prùl iminarv resLr l ts are presentecl  in the fo l lor i , ' ing pages.

Materials and Results

I n i t i a l  n t c thod  c l cve lopment  to  i r l en t i l . v  the  in r rnunorcac t i vc  reg ions  o1 ' [3 -LG has  u t i l i zcc l

scru f rorr t  rabl t i ts  intnrunizcd wi th B-LG as only smul l  voluntcs of ' l tutntur  or  rat  scnì  \ \ 'crc

r r va i l l r b le  a t  t hc  s tu r t  o f  t hc  p r t l j cc t .  Th is  a l l owec i  p rc l i rn i ru r ry  c rpc r i l ncn ts  t ( )  esec r ta i t t  r v l t e t l t c r

rv i th in thc rubbi t  IgC rcsponse ant ibor l ics to shortcr  pept i ( lc  lcngths ol ' [ ì -LC wcrc prcscrt t  r tnc l

cu r r i c r l  ou t  i n  the  know lc r lgc  th t t  i f  no  a r r t i body  rcspouscs  occur rcc l  sw i t c l r i r t s  to  l gE  t tn t i bo t l -

i cs  r vou ld  be  un l i ke l y .  Pcpscar r  t cchno logy  rvus  use t l t o  i nvcs l i g l t c .  i n  co l l abo ra t io t - t  
" r ' i t l t  

P r t l t ' .

f ì .  V l c locn .  Pcpscan  Sys tc rns . ' l ' l r c  Nc t l r c r l an t l s .  r vh i ch  l i nc i t r cp i topcs  wou lc l  bc  r ccogn izc i l  l r y

rabb i t  an t i - f J - l .G .  Ovc r lapp ing  l2 - rnc rs 'uvc rc  syn thcs izc r l  on  i t  sc t  o l ' 1 .50  P INs ; .u tc l  a  s ta t t t l u r t l

EL ISA uscc l  t o  l oca te  wh ich  o f  t l i csc  pcp t ides  bounc l  t l t c  an t ibod ics  undc r  i nves t iga t io t t .  Pcp r -

scans obtaincd l ' r -orn s ix c l i t ' f 'ercrr t  rabbi t  tnt isenr shorvccl  that  thc ant iser l  tcstcd cuntai t tcd

lnt ibor l ics rvhich bouncl  t t l  u largc nunrtrer  ot 'synthcsizecl  l2- t t ic t -s ant l  t l tc  p l t t tcrns t tbta i r lcc l

int l icater l tht t  the poly,c lonal  ant i t rocly rcsporìse i r r r luced in eacl t  rabbi t  rcco-ut t izccla s int i lar  sct

o f ' l i ncu r  cp i topcs  w i th in  B -LG { tab lc  l  ) .  Expc r i rncn ts  to  g i vc  morc  i n lo r rna t ion  on  s i rn i l l r i t i cs

rurrr l  r l i l ' tcrcnccs betrvecn p-LG cprtopcs rccogrt izct l  by IgG ant ibocl ies l ' ronr c l i t ' f 'crct t t  spccics.

c.g.  rabbi t ,  t ì louse.  r i r t  und hurn; .ur .  ur t :  r ìow bcing unt lcr t ; . tkcn.  Anothcr approach has bccn t t t

t r v  to  t l c f i r r c  un r l  p rc r l i c t  l gE  cp i topes  bv  rneans  o l ' chcn r i ca l l y  svn thcs izec l  pep t i t l cs .  PLr t l t t i vc

i rn r r . runoqcn ic  pcp t ides  f rom the  p -LG sequencc  werc  sc l cc tcc i  on  t l t e  bas is  o t ' a t t t i gen  p rcd ic -

t ion.  l i tcretLtr r  reports of  ant igen recogni t ion and turn structurc.  
- fhesc 

havc bcet t  successl-u l lv

svn t l r cs i ze r l  L rs ing  f l uo rcny l  me t l roxy  ca rbony l  c l t cm is t r y  on  the  Novab i t t che rn  svn thes izc r

l tablc 2) .  Onc rccent  report  has conf i rmed that  three of  thc se lccted pcpt idcs nt i ty  corresponcl

t r r  hunr .u r  IgE  cp i topcs  I  I  l .

, \  r c rp rcnce  spar tn inu  rcs i r l ucs  l l - -10  o f  [ ì -LG i s  a l so  bc ing  syn t l t cs i zc t l .  l s  r t  t l ' r ' p t i c

i t ' l i g ì t ì j r ì i  \ l l i t i ì r ì l l lS  t l t esc  | cs i r l ucs  \ \ ' i . t s  shOVur t  t ( )  bc  f ccog t t i zcc l  l t r  h t t r t t t t t ' t  \ t l ' l t  t h foL lgh  l t  t re . ' , ,

\ l ì c r g c r r i c  [ : p i t o p e s  o l ' N I  i l k  P l o t c i n s l 0 t
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"  Immunr)senic i ty  of  s i tes proposecl  on the basis r t f  Jar t tc-

son-Wolf  ant igcnic data:  l i terature reports of  ant ibodv recog-

ni t ion;  locat ion at  loops on surt ìce of  p-LG as p- turn;  locat iorr

at  loops on surf r rcc of  B-LG as othe r  n 'pes of ' turn.

ELISA test  procedure.  This improved ELISA procedure is  an ar laptat ion of  a proceclure where

the immobi l izecl  ant igen is  incubatecl  w' i th human scra.  f ì r l lowed by the aclc l i t ion of  acety l -

chol inesterase- label lec l  ant i -human IgE ant ibocly ' ,  and the amount of  b inding detected by El l -

m:. ìn 's  reasent [21.  Becausc a pept idc rn ight  be bur iecl  i ìn ' ìong the nruch larger protein mole-

cules used as a s i ì turat in,q agent ( i .e.  a lbumin) the NH, -qroLrps on the pept ic le were

biot iny lated.  and chromatographic separat ion usecl  to obtain pept ic les label led rv ' i th only one

biot in,  located at  the N-ternr inul  anr ino acid resic lLre.  The pur i f ied pept idc can then be immo-

b i l i zed  under i ì  rno rc  a r r t i gen ic  t ì r rn t .  a l l o rv ine  a  h i che rs i s r ta l  ( f i g .  l - 4 ) .  Th is  c leve lc lp rnen t  fo r

a more ef f ic ient  presentat ion of  the pcpt ic le r i i l l  nr t rv be usecl  vvhen screenin-s selccted pep-

t ides fbr  b inding to a l le lgenic hurt ran sera.  The acety lchol inesterase assa;-  has also been

adapted for  use wi th a l lergic rat  sera as t l te Brown Norwar, ' rat  has been shor.vn to dcvelop spe-

c i f i c  I - sE  an t ibod ies  a f te r  immun iza t ion  w i th  B -LG o r  semi -sk immec l  m i l k  [31 .  In t c res t inu ly

the rat  immune svstenr respondecl  to much lower concentrat i ( )ns of  B-LG when seen in the

context  of  mi lk  as conìpared wi th administrat ion of  protein a lone.  This 'adjuvant '  
ef f 'ect  of

mi lk rv i l l  be explorecl  dur ing the course of  the projcct .  ancl  when compar inu infurmat ion on

pept ide sequence respol lscs t ì rund in rat  ancl  huntan scra.

Final ly ,  TCC have been c ier iver l  f rorn per ipheral  b lood lynrphocytes of  normal  donors as

we l l  as  a top ic  and  n i i l k -a l l e rg i c  sub jec ts  i n  o rdc r  to  i nves t iga te  the  mechan ism o f  a l l e rgy

induct ion.  Al l  subjects l - r rd memory T cel ls  to the soluble nr i lk  protc ins usecl  as al lergens and

analysis of  T-cel l  l ines speci f ic  tbr  the al lergens shorvecl  no s igni f icant  c l i f ' ferences between

normal anci  a l lergic donors.  Howeve r .  lnalvs is ot .TCC cle r ivecl  f rorn thc cel l  l ine s revealed a

s ign i f i can t  (p  <0 .001)  l ow 'e r  p ropor t i on  o f  CD8* -spec i f i c  TCC gcnera ted  f rom pa t ien ts  w i th

severe atopy than in nonutopic s i rhr jccts.  Assessing thc ef f 'ect  of  sc lcctccl  pcpt ides on bot l t

T -ce l l  l i nes  anc l  TCC.  n ruv  leuc l  t o  thc  c le f i n i t i on  o f  i n rmunodonr inan t  T -ce l l  ep i topes  anc l  a

bet ter  unclerstanr l ing ol ' thc pathophy's io logical  ntechanisnrs o[ 'oral  to lcr ; lnce.

Nl i I ler/Badley/Fi tzgcralcl/lvlag-u i/\ lorgan/Wal I 0 l
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Seru rn  d i i u t ìon

Fi ,q.  1.  Diagranr c lcnronstnr t ing th i r t  in  a c l i rect  ELISA tcst  a pcpt i t lc  r r l ight  be t lbscured

by  a  rnuch  la rgc r  mg lecu le  ( i . e .  HSA)  uscd  i t s  a  sa tun t t i l t g  agen t .  l t nc l  t hc re f  t l r e  t l t c  an t igcn ic

si tcs rvoulc l  not  be accessib lc to I_gE ant ibocl ies in solLr t iot t .

F i ,q .2 .  D iag ra ln  c l cn ì ( )ns t ra t i ns  i nacce  ss ib le  an t igcn ic  s i t cs  as  a  conscquer ìcc  o f ' t l t e  i n t c r -

I r c t i on  o l ' t he  co r - rp l i ng  reoser ì t  a long  the  pep t ide  cha in .

I ' i  g .  , ì .  Diagranr c lcntonstrat ing that  mocl i fy ing biot iny ' lat i t tn concl i t io t ls  a l lows grc i . ì ter

l ucecs : ib i  l  i t y  o l '  l t n t  i gcn ic  s i t cs .

Fi .q.1.  FigLrrc tJemgnstrat ing that  imr lobi l iz ing a pcpt idc under a r l lore ant igcl t ic  t ì l r rn

rcsu l t s  i n  a  h igher  s igna l .

, \ l l c rgcr r i c  E ,p i to l tes  o t  ! l  i l k  Pr t l te i t t s r03
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