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In t roduc t ion

Whi le in marty manifestat ior ts of  atopy, envirotr tnet i ta l

a l lergens ( lor ,v-molecular- i .veight proteins f rour pol len.

mites, animal dander, fun-ui) are responsible for the IgE,-rrre-

diated act ivat ion of  a l lcrgic ef fcctor cel ls,  the pathogenet ic

n-rechanisms for ceftain nlore chronic artd/or severe fonns

of atopy (atopic derrnat i t is ,  i ì topic asthnia) are less c lcar.

Atopic dennat i t is  pat ients f requent ly exper ience exacerba-

t ion of  the disease even in the absence of  environrnental  a l -

lcrgen contact  and str f ' fèr  f rom chronic manifèstat ions [ ,2] .
Autosensi t izatron agarnst  human proteins has been consid-

ered very early as a possible mechanism and a nr-rtnber of

publ icat ions provide evidence for IgE, react iv i ty against  hu-

man proteins and skin test  act iv i ty of  human dander extracts

in severely atopic patients [3-6]. Ftrrther evidence for the

hypothesis that  IgE autoirnmunity nt ight  p lay a role in the

pathogencsis of atopy came fiorn the observation of intrnun-

ological  and structural  s imi lar i t ies among ct t 'u ' i ronntental

al lergens ancl  human proteins such as prof ì l ins,  wl i ich rep-

resent ubiqui tous eukaryot ic act in-binding proteins [Z 8] ,

albumins from anirnals [9] and fungal supcroxide disntr-rta-

se [0] .  I t  could recent ly be shor,vn that a high percentage of

sera from atopic dern-ratit is patients contained specific IgE

autoantibodies against Westent blotted proteins fiom histo-

genet ical ly di f ferent hutnan cel ls and cel l  l ines I l ] .  To re-
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veal  thc nature of  the IgE autoant igcr ls.  n 'e have chosen atr

approach which has led to the mole cular c l taracte r izat ion of

nl i ìny important environtr tental  a l lergens, i .e.  lgE, i tnmttno-

screening of  expression cDNA l ibrar ies [12] .  Sera f rom pa-

t ients r ,v i th sevcre atopic dermat i t is  containing IgE at l toant i -

bodies ( f ig.  l )  'uvere utsed to screel l  an expression cDNA l i -

brary constructed from the epi thel ia l  ct--11 l ine A43l  ( f ig.  2)

[3.  l4] .  In the ct t r rent cor l t r ibtr t ion,  \ \ 'e c iescr ibe the isola-

t ion of  cDNAs cocl ing for  hr, tman IgE autoant iQct- ts,  the ex-

pression of  one of  these autoant iget ls (ara l )  in Esci ter ic l t iu

c o I i, tts specifi c I gE,-bindin g capac ity and ultrastrr.tctuia i lo-

cal izat ion.

Resu l ts  and D iscuss ion

We liave screened a cDNA library constrttcted fiom the

human epi thel ia l  cel l  l ine A43l  lv i th serurn IgE from pa-

t ients r ,v i th atopic dennat i t is .  
' fhe 

cDNAs cocl ing for  Ig l l

autoant igens represented imporlant intracel l t r lar  proteins,

arnong them the a-chain of  the nascent polypept ide com-

plex.  cytokerat in type I I .  a novel  calc iunr-bindin-e protein

and t l ie BCLTB protein [1a] .  The nrost  f reqr"rent ly recog-

nized IgE, autoant iget t ,  ara I  I i3] .  is  a novel  cytoplasr l l ic

protein of  approximately 55 kD which was expre ssed in di f - -

ferent cell types but rvas founcl tnost abttnclattt ly exprcsseci

in human epic lermis.  The cDNA cocl inq for  ara I  l r 'as ex-

pressed as [ i -galactosic lasc f ì rs ion l l rotein in E.c 'o l i  Y1089.

Fi-r:gre 3 shorvs that affinity-pgrif ied recombinant ara I is
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Fig.1. I ,gE rcactivi ty of scra f iorn patients w' i t l i  scverc atopv u, i t l r
nitroce l lulose blottecl l trnran proteins. Protc-in cxtracts f ì-onr thc. hLr-
man cp i the l ia l  cc l l  l inc , \ { i l  vu 'c rc-  scpararcc l  by 'SDS-pA( ìE anc l  b lo t -
ted onto n i t roce l lu lose .  N i t roce: l lL r losc s t r iprs  rverc  incLrbatcd r i  i th  sc-
rurn f i 'o rn  an atop ic  pat icnt  w ' i thout  a top ic  c lc r rnat i t rs  ( lanc [ ) .  r i , i th  sc-
rurn IgE f i 'onr  pat rcnts  l i i th  a toprc  c lc r rnat i t is  ( lancs 2- - l ) .  nonntop ic
cont ro ls  ( lanes 5- ( r )  or  buf  fc r  rv i thoLr t  ac lc l i t ion o f '  senrnr  (buf ' f ' c r  con-
t ro l .  lanc 7) .  BoLrnc l  Is i r  ant ibod ics  u ,crc  c le tcc tc-d  w, i th  r : i l - labc lc-c l

ant ihuntan IgE ant ibod ics .
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lsolation of RNA from human cells and reverse
transcription into cDNA

J
Insert ion of  the cDNA into phage Àgt 11 or other

phage expression systems
J

Screening of the human expression cDNA library
with serum lgE from patients with atopic dermatit is

J,

lsolation and characterization of phage clones
expressing lg E autoantigens

i
Sequence analysis of cDNAs coding for lgE auto-
ant igens and expression of  recombinant lgE auto-

ant iboqens in E.col i

Fig.2 .  lso la t ion o f  cDNAs coc l in_q for  IgE auroant iger rs  bv IgE
i  r l rnr - rnoscrecn i  ng oI  hunr ln  cDNA I  ib rar ics .
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Fig.  3 .  I -qE-b ind ing capac i ty  o f  a  rccorrb inant  lsE autount igc-n
(ara l ) .  Ara I  rvas exprcssec i  as  [ ì -ua lactos ic lasc ' l ì rs ion prote in  r rpon i r r -
fèc t ion o f  lyso-ucn ic  E.co l iY l089 rv i th  recorr . rbrnant  i .u t l l  pha-ue.  Thc
ara l - [ ì -ga lactos idasc fus ion prote in  lK l )  (a)  anc l  B-_qalactos idasc ( [ ì )
(b)wcrc  a f f ìn i tv  pLrr i f ìcd.  separarcd b1,SDS-PACì l :  anc l  b lo t tcc l  on to
r l i t rocc l lLr l t tsc .  N i t rocc l lLr losc s t r ips  *erc  probcd r i ' i th  sera f ionr  u to l - r ic
inc l i r  ic lua ls  ( lanes l -8) .  f ì 'o rn  2  nonatop ic  inc l i i  idua ls  ( lancs 9-101.  anr l
bLrff . :r  rr ' i thoLrt aclci i t ion of scrunr ( ianc I I ; .  ISound IgF: antibocl ics u crc
de tcc te  d  rv i th  r r5 l - labe lcc l  ant ihuntan IgF.  ant iboc l ics .
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F ig .4 .  Loca l i za t i on  o f  i i r a  I  by  i n t r l L rnogo l t l  c l cc t ron  r -n i c roscopv  in  hun lu t  A - l - j l cc l l s . . \ - l i l  cc l l s  u , ' e rc  f i rec l  i n

a l i t i s c t . t t t t l ( Í | ) l t r l t l a s . t r l c g : r t i r ' e c o t t t r o l r r , i t h t h c a f t ì l r i t y - p r r r i f ì c c l p r c i r l l l l - ì L l Ì ] c S c r t l l - l ] ( b ) . [ ] t l l l t
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s l l cc i f ì ca l l y  dc tcc tcc l  b r  lg l r  au toa t t t ibo t l ies  f ì 'o r r t  pa t ie r t ts

with sevcrc atop) '  (  atopic dcrntat i t is .  asthl l la )  lvh i  le t t r - r  l 'cac-

t i l i t v  vn ,as  obscr rec l  to  [ ì -ua lac tos i t lasc  (ncgat ivc  cont ro l ) .
- lo 

f ì r r t l rer  chí . ì r i ìc tcr izc ara I  at  thc Ll i t rastructLrral  lc 'vel .  a

rabbi t  ant iserun-ì  \ \ ' i ìs  ra iscr l  against  ptrr i f icc l  rccorrbinant

ara  I  and uscc l  to  dc tcc t  thc  p ro tc in  o t r  u l t ra th in  scc t ions  o f

; \ - l j  i  e  c l l s  b , r '  in r in r rnoc lec t ro t t  l l l i c roscop l ' ( f ìg .  4 ; .  I r t  these

crper in ren ts ,  a ra  I  * 'as  loca l i zcc l  in  thc  cv top las t t t .  As  the

other nbovc-nrcnt ioneci  l , 'E aLrtoant igct ts.  a la I  is  i t t t  i t t t ra-

cc l lL r la r  p ro tc in .  None o f  thc  c lescr ibcr l  I sE aLr toant i -gens  l tas

been r. 'trrortccl as an arrtoatrtige n bclbre artcl therefole IgE,

autol int igcns represent A r tovcl  c lass of  uLt toant igens. Fort t ta-

t ion  o f  IgE au toant iboc l i cs  i s  p roposec l  to  occur  c lL r r ing  t i ss t te

clanrage .  as is f i 'eqr ient l t 'obsen'ecl  i r t  chronic fbr t t - ts of  atopy
( atop i c clcn-natit i  s ), i n a Thl - f irvorccl r- t.ì \ ' ì t 'ol.ì l l lc n t. probnbl y

inc luccc l  by  e roge l loL ts  a l l c rgcr ts .  B i r rc l i t tg  o1 ' IgE a t t toa t t t t -

boci ics to autoirnt iscns ntav then contr ibLrtc to i r t t lat t t r ' ì la l io l l

by  ac t iva t ion  o f  a l le r -e ic  e f lèc to r  cc l l s  (mast  cc l l s .  basoph i ls )

ancl subsequettt ttrecli atot' rc l easc. Fctc Ltssi t lg o l '  l  g E, aLttoa tlt i  -

gen conrplexes via Fce rcceptors ol t  pr t l fèssional  ant igen-

present ing ccl ls nray f ì r r thcr lcat i  to c l t ror t ic  
- [  

cei l  act iva-

t ion .  lgE muto i t tu r - t t tn i t y  r i ' ou lc l  thc re  fb rc  c r l t l l i r t  ch l 'o r r i c i t v

or cxacerbatron in scr ' 'erc lbrnts of  atopr ' (atopic c lenrr l t t i t is .

asthma) e vert  in the abscncc of  cxo,gcl lo l ls  a l le rge l ls .

Acknowledgment

This  s tuc iv  * 'as  suppor tcd
FoLrnclut ion. \ \c r i 'ould l ike to
sLl l l l lort  dLrr in, l  thc r i  ork l tnd L

by 'grar r t  F0-506 of  t l rc  ALts t r ian Sc ier tcc
t l rank Dicr r ich Krat i  f -or  h is  c t t t t t i t t t to r , ts
.  IJcr rcns tbr  p lcasant  t l i sc t tss i t t t ts .

References

I  L c L r n g  t ) \ ' \ 1 .  R h o i l c s . \ l ì .  ( ì e h a  I ì S .  S c h n c r d c r

L .  I ( i r l r . l  :  \ l o l l r e  t l r ' t ' n l : i . r i i :  t . , 1 , ' 1 . i . ' ù r ' / t l l ì i ì ) .  i i ì

I ' r t zp l t r i c l '  
' l 'B .  

L , i scn  , \2 .  \ \ i r l t J '  K .  l ' r ' ccdbcru

l \ 1 . , , \ L r s t c r r  I ( F  ( c t l s ) :  D c r n t r t o l t l g v  i n  ( i u r c l l L l

\ l c t l i c i r r c .  : t i  J .  \ c r i  \ b r k .  \ l c ( ì n , t t  - " ' 1 1 .  1 t ) t ) 1 .

P P  1 5 1 . r  1 - ; 6 - 1 .

f ' t lopcr  KD:  . , \ top ic  r l cnra t i t i s :  I ì cccn t  t rc t tc ls  t t t

p l r th ( ) ! rc r rcs rs  u r r t l  thc 'n rpr ' .  J  I r tVcs t  [ )cn t l l r t t l ]

i ! ) t )  1 : l ( ) l :  l l S  1 . 1 7 .

I  S tornr  van Lcc t r rvcn  \ \ .  I l r cn  Z .  \ ' i r re  k l r rnp  I l :

i . b c r  i l r c  I I a u t l c l k t i o n  r n i t  E r t r a l i t c n  n r c n s c h l i -

c h c r  K r r p l h l t r t s c h t r p p c n  b c i  a l l c r ! i s c h . . t t

K l l r r k h c i t : n .  K l i ; r  \ \ r r , : i r : i r . . i l r t '  I ( ) l ( r : - < :  I { ) l - ì

I 0 l - 5 .

I I u n r p t o n  S [ ] .  L  o o k c  I ì . \ :  T h c  s c n s i t i r  i t - " '  t l f - t t t l t t t

to  h r r r r . l rn  r l . i t r r l c r .  i i  i t l t  par t i . ' t r la r  re  tc t  c - t tcc  to

r e r c r ì ì a  { l i l c r g i c  t l c n t l t t i t i s ) .  J  . ' \ l i c r g v  l 9 - 1  I  : l - l :

61  74 .

S i r r to r t  [ i . ' \ :  (  )n  the  r r l l c rgcr r  i r r  i t t t t t ' t l i t t  t l i t t t t l c r .

. l  . \ l l e r g r  l ( ) - l - l :  l - s : l l S  l - t r i .

l ì . ' i r : n :  1 . .  I  l r c  l L i l - : r g c r t t  i i t  ì t , , L t s e  t l t i . l  I ) t r r t . \ l -

I c r g r ' .  B r : c i .  K i t r g e  r .  1 9 r 0 .  i  o l  l - 1 .  p p  3 5 9  3 - ì 9 .

l i rc DN, \  ( '  Ion i  r rg  o1 '  I  c I : .  .Aut ( r :ur t ì  : rc r ì5



Valenta R, Duchónc N{,  Pet tcnburger K.  Si l labcr
C. Valcnt  P.  Bct tc lhci rn P.  Brc i tcnbach M. Runr-
pold H, Kraf i  D,  Schcincr  O: ldcnt i f ìcat ion of
profìl in as a novel l l lcr_r-ren: IgE, autorcactir,ity
in  sens i t i zed  ind iv idua ls .  Sc ie  ncc  I  99  I  : 253 :
s57-560.
Fedorov AA, tsall T. N,lahorrclr NIv{, Vrlc-nta R,
Almo SC: Crystal  s tnrcture and IgE-cpi topc
mapping of  b i rch pol lcn prof i l in :  I \ lo l icular  ba-
sis for allergen cross-rr-i-tctivity. Structurc. rn
prcs s.

Spi tzaucr S.  Schweiqcr C' .  Spcrr  \ \ 'R,  Pand. ja i -
tan B.  Valcnt  P.  Mi ih l  S.  L,bncr C,  Scheincr O.
Kraf t  D,  Rurnpold l -1,  Valcnta R: Molccular
character izat ion ofc log albrrnr in as a cross-reac-
t i ve  a l l e rgcn .  J  A l l e rgy  C l in  In rn runo l  1994 ;93 :
611-( t27.
Crameri  R,  Fai th A.  [ {cntrnann S, . laLrssi  R,  Is-
mai l  C,  Menz G, Blascr K:  I - lurnoral  ancl  cel l -
mediated autoinrmunity in allergy Io ,.lspargil-
lu.s Jùnigutu.r .  J  Exp lv lcd 1996; I  84:265-270.
Valcnta R, lvlaurer D, Steiner R, Seibe-rler S,
Sperr  WR, Valent  P.  Spi tzauer S.  Kapiot is  S,
Smolen J,  St ingl  G: Immtrnoglobul in E rc-
sponse to human protc ins in atopic pat ients.  J
lnvest  Dcrmatol  I  996:  I  07:203-208.

Valenta R, Kr l f ì  D:  I ìccornbinrnt  a l lcrgcrrs fbr
t l iagnosis and thc-r îpy of  t l lcr_uic d iscuscs.  Curr
Op in  In r rnuno l  I995 ;7 :75  I  -7_s6 .
Valenta R. Nattcr  S,  Sciber ler  S,  Wichlas S.
Maurcr  D,  Hcss M, Pavclka M. Grotc M. Fe rrc i -
ra F,  SzephalusiZ,  Valcnt  P,  St inglG: Ic lcnt i f ìca-
t ion of  a novel  atopy re lated luE-autoant igen:
A l ink bet lvcen atopy and autoi r r rnrrr r r i ty ,  sub-
rnittecl.
Nat ter  S.  Sciber ler  S,  I lufnragl  P.  Binder BR.
Ring. l .  Abeck D, Schmidt  T,  Vr lcnt  P.  Valcnta
R: IgE-autoant ibodies t ionr atopic c lennat i t is
pat icnts speci f ical ly  recognizc cDNr\  c lones
coding hunran intraccl lu lar  prote ins.  subrni t tcd.

l 2

t 1
I J

t 0

l . {
il

2t2 Va I cn ta/'N atte'rl Se i bcrl cr/G rotc


