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Introduction

A l l e r g i c  s c n s i t i z a t i o n  t o  h o u s e  d u s t  r n i t c  ( l l D M y i s  l l e -
l ievod to play an important role in the deve lopmcnt of asth-
nra  in  ch i ld ren .  bccause I  h igh  lcve l  o f  Ig l :  an t iboc l i cs  d i -
rec ted  aga i r rs t  I IDM s l rows a  s ign i l i can t  cor rc la t ion  r ìo t  on-
ly  tc l  t t  c l in ica l  l r i s to ry  o f  as th rna ,  bu l  a lso  to  p lovocat ion  tes l
resu l ts  w i t l t  these an l igens  [ -a ] .  ln  the  pas t  2  derca t les ,  the
nature  o f  I IDM ant igcns  has  bccn cx tcns ivc ly  s tud icd  by

Abstract

lg [ :  t ' cac l i v r t ies  t ( )  tw( )  recor r rb inar r t  ( r )  a l l c rscns .  r l )c r  l l  a r rc l  r ' [  )c r  l ' 2 .  syn thc-
t i zer l  l r y  c [ )NA c l tx rcs  I ' l r ln  l ) t rnu to Ih t r ,g t t i t l cs . l i t r i t t t t t , l [ ) l - , )  u ,c rc  una lyzcc l  us inu
se la  o f ' I ) l - -sc r rs i t i vc  as thnra t ic  pa t ien ts  o f  vary i r rg  agcs .  I 'os i t i vc  I ìAST rcsponses
l t l  t [ )c t  l ' l a r t t l  r [ )c r  l ' 2  u ,e te  l i runc l  in  l ì l l  a r r t l  f iO ' l z i , "  rcspcc t ivc ly .  w i th  sera  l ionr
yo t t t tg  l t s t l tnx r t i c  chr ld lcn  l rgc t l  0  l ,  pos i t i vc  [ ìAS l  r t r t cs  1o  thcsc  l l t l i gcns  r r r ,
c te i tsec l  t t l  [ (X) ' ) í  up  to .5  yca ls  o f  age. ' l  l re re  u ,as  a  s rsn i l i can t  con 'e la t ron  be lu ,eer r
RAS' I  l cve ls  t r l ' r l ) c r  f  I  anr l  rDcr  f  2  in  thcsc  young ch i l c l rcn  agcd 0  l .  Ig l l  reac-
t i t ' i t i c ' s  1o  f ì lu l  n lu lan t  p ro te ins  o f ' rDer  î2 .  wh ich  have a t  l cas t  one arn ino  ac id
subs t i t t r t io r t .  were  s iu r i la r l y  exarn i r rec l  in  thc  as{hmat ic  sera .  lgE reac t iv i t y  t , r
D7A. in which AspT was rcplacecl by Ala, was reducecl to 30-60,2i,  contparcd to
t l t c  rDcr  l ' 2 .  IgE b inc l i r rg  to  CS/ l  l95 ,  i r r  rvh ich  bo th  C 'ys l i  and  C 'ys l l9  werc  rc -
placcd by Scr, lacking a disLrl l lc lc botrcl betrvcen ( 'ys8 ancl ( 'ysl l9, was reducecl
a ln t t t s t  lo  a  background lcve  I  a (  a l l  uges .  ln  cout ras t ,  A72L aud A l20L.  i r r  wh ich
AI t r72  l r r t l  A la l2 ( )  wcre  s t tbs t i tu tcc l  lo r  [ -eu .  r 'espcc l i vc ly .  r ln ros t  re ta i r rec i  thc
s lnnc  IgL .  b i r r t l i ng  ac t iv i t y  as  t l rc  r .Dcr  f  2  a l  a l l  lgcs . . l -hcsc  rcsu l ts  suggest  t l l t t
l ) e t  I  I  t r t t r l  I ) c r  l ' l  l t t e  i t t t l l o t l l r n l  l u r t r i t r ' n s  t r r s o t i i r l r t l  t r i t l r  c u r ' l y  s c l r s r t i z l r t i o r r  t o

I to t tsc  d t ts l  n r i te  in  young as{hnra t ic  ch i l t l ' cn .  ln  a tk l i t ion ,  t l re  i l i su l l ì t l c  bond be-
lu 'ee t t  ( ' vs f {  a r tc l  ( ' ys Ì19  ar rd  lhe  N- tc rnr ina l  res io r r  i r rc l t r r l ing  thc  T t l r  a rn i r ro  ac i t l
rcs i t lue  are .  cons ic lc rc t l  t c l  n t t in lu iu  Ig [ :  c l t r topcs  o l  f  hc  I )c r  l ' 2  a l l c rgcn .

l t l t ys icoc l renr ica l  anc l  in rn runochent ica l  t cchu icpres .  a t tc l

t trorc thart 30 IgI '  birrcl ing colì l l ]ol ìents lrave becn iclenti l iet l

lì'ortt borly and lècal Lrxtracts of L)L't'trtttloltlrug,.tilc.t.fùritrttt
(Dt) or I) t ' rntulopltuuoit lcs pÍt ' t ' t t r t .L' ,r ,r i i rrrs [ ,  5 l3].  oi-

t l rcsc comporrc-nts. lurt l  lou' nrulccrralr rvcight conrpol lcnts.
Der I  arrd Der 2, have bccn de f incd as rrra-jor al lclgcrr ic pro-

te i t rs  [7 -9 ] .
I t  i s  wc l l  known t l ra t  as th r r ra l i c r  ch i l c l rcn  arc '  o l i cn  sc t ts i -

t i zcc l  to  HDM c lu r ing  car ly  c l r i ldhood [4 ,  l5 ] .  l l owcvr ' r ,  l i t -
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t le information is avai lable as to what autigenic constl tuetìts
of HDM are associated with t l ìe ini t ial  sensit izat ion of these
children. We have rccently obtained recolnbi l ìarìt  (r) Der f  I
and rDer f  2 antigens produced by cDNA clones selected
fron-r Df cDNA l ibraries [16]. and four nrutant proteins of
the rDel f  2 al lergens, which possess at least one alnino acicl
substi tut ion each. In this study. to clari fy the role of Der I
and Dcr 2 in eal ly sensit izat ion to I  IDM, we exanrined the
IgE reactivi t ies ro rDer f  I  and rDer f  2 by RAST using scra
of asthmatic chi ldren of varyin-q ages. Fr.rrthermore, to gain
an insight into cpitoltcs of Der f  2, wc cornparcci the bincl irrg
ac t iv i t y  o f  IgE an t ibod ics  to  four  rDer  f  2  u lu ta l t t  p ro tc ins  in
these sera.

Mater ia ls  and Methods

. l  t t t íg t , r t . t

The lvophi l lzcd r l i tc  l ro t iv  e\ t fact5 prcpar .c t l  l ì r ln  iso l l lc t l  n t r tc
bodies of  l ) f 'u ,cr r -  k in t i  ìy  sr rppl  ie t l  b i '  l ì r r r r  i  (  l ì rk1,o.  . laprn ) ,  ar r t l  uscc l  as
[ ) l  a n t i g e r r  l 6 l  l h c  D c r  f  I  a r r d  l ) c . r .  l ]  c i l n l c n Ì s  o l  t l r i s  : r r r t r l c r r  u u r . c
( ) . 5 J  r n d  0 . . 1 8 1 i , h _ y  u , e i u h l .  r ' c : p e t l i i . c i v .  [ , t r r i f i c t i  [ ) c r  l  ]  i r n r i  l ) c r  l - l
l ) l .c l lar i ì1 t ( )ns wLì fe ts{ ) la tcd l iont  nr i tc  bodv c, l r . , rc t  uccor .d ing to the
n r e t h o t l  r l e s c r i l t c t l  b y  Y l s r r c t i u  c t  i ì 1 .  i L ) 1 .  u r r t l  r l c s i g ' u t e r l . s  r ì i l l i \ ! .  ( t ì )
l ) c r  f ' 1  a n t l  n D e r  l ' 2  i n  r h i s  s t t r d r .

E. t1t t ' t , . t t i t t t t  o t t I  Pur . i Í ìcoI i r t r t  t t f  t . [ ' ) t , r ' /  l' l i rns lèr  
vL-ctor  pf lL94l  ( lnv i t rogen'1, , .  San Diego,  ( 'a l i l . .  USA)

conta i r r i r rg  e ach t t f  thc c l )NAs lor  [ )cr . f  I  Lrnt lcr  the contro l  o l -1hc l . r t t ly -
I tcdr i r r  pror lo ter  unt l  i , i r l l  [ )NA of  bacLr lov i rus ( ln l rovrgen i , l  u ,erc co_
l ransfected to Sf '9  c :c l ls  ( ln t rov igcn ' i  ) .  lhc c loncs u,crc scrccrrcd by
c.krny in*ru. .assay us i r r r l  r 'abt r i t  a ' t i - [ )cr  l ' l  ln t iserurn.  i r . t l  scvcra l

putat lve r -vr rus p laques rver .e p icked up.  A p laque which rvas con-
firnied to expressed Der f I by Western blot analysis was selectecl and
the r -v i rus was ampl i f ied.  The cul ture mediurn conta in ing thc r -v i rus
was fractionated by DEAE-sephacel and punfied by the hyclroxyapa-
tite column. The pur.itìed rDer f I protein was treatecl with 200nrM
acctate ['ruffer (pll 4) and incubated at 4oC] for 2 days ancl further buf_
lerec l  wi th  PBS.

Siyrl/re.ii.r rtf ll,lutont Prott,ìns ol Dcr / 2
Four  nrutanf  prote ins of  Dcr  f  2 ,  Di  A, ,  A?2L,  Al20L ancl  C '8/ l  l95

were created by s i le-d i rected rn l r tagcncsis  us ing I ,C 'R I lS.  l9 ]  Ihe
ntutant  prote ins have at  least  onc a ln ino ac id subst i tu t ion:  D7,A has Ala
insteat l  o f  Asp7.  A72L Lcu insteacl  o f  A la72,  Al20L t .eu insteat l  r r t '
A la l20.  and Cl8/1 19S Ser instead ofCvsS and Cvsl  19.

,\ul)i.(ts
' I 'he 

sera rvere obta inet l  f iorn as l l rnmt ic  ch i l t l rcn I , is i t i r rg  the pedrat -

r ic  Al lergy ( ' l in ic  of  the LJnivers i ty  I lospi ta l  o f  Tsukul r t . ' fhe t l iagnos-
i s  o f  a s t h r n a  r v a s  b a s e r l  o u  l h c  ( l c l ì n i t l o r r  o f  l h c  A n r c r i c a n  I  h o n r c i c
Assoe ia t  ion 120 |  ;  pa l  icnts  u, i th  t rvo ( ) l -  t ì lo l .e  episodes t r f  whcezìng anr l
shuúness ofb lcath dLrr i r rg  thc precet l ing ye: t r  were considerct l  to  have
br 'nchi l l  l rs thnr l .  A l . ta l  o l '  1 ,4.20 scra . l 'usthrr l r t ics  u,erc cxnrn i r rc t l
for  lg l :  l t -act rv i t ics  to  Df 'by thc Scpharosc-RAST nrcthot ls .  I 'hc posi -
l i v c  I ì A S l -  s c l a  f ì l t . D f  r v c r e  t l i v i t ì c d  i r r t o  s i r  u l r r r P s  l l c c o r r l i t ì u  l { )  l ì u ( . .
0  1.  2 .  1 .  4 .  5  l ( )  i rnr l  l  l  20 yeurs.  f  ina l l1 , .  tu ,enl1, - l ì r ,e  sera \ \ ic rc  r iu) ,
tkrur l l ,sc. lcctc- r l  l ì r rn t  cac l r  o l ' thc s ix  i ìse sr ( )ups.- l  

l tc  sc ' ra l i r r  t ìAST corrc lat ion cxpcr ìntcn ls  s ,crc  scpl r raf  t  lv  oh-
t l i n c t l  l ì o r n  2 f i  i r s t h n u r t i c  p a l r c r r l s  w i l h  I ' u r . v i n g  l e v c l s  o l ' l ) l ' - s p c e  r l j c
I r [ ;  l n t i b o t l y .

S t p I t t r t t.t t, 11,.1,57'
' f l te  

Scpharose RASl  rnethod wus dc-scr ibet l  i r r  t le lu i l  i r r  u  l r rgv i r rus
a t r r c l c  [ 2 1 ] .  ( ) n c  m i l l i g r a n r  o f  [ ) f  a n t i g e n  a n c i  . 5 0 l r g  o f  n D e r . f ' ] .  r l ) c r
f  l .  n l )e l  f  2 .  rDcr  1-2 ancl  thc fbur  ntutant  pr .otc i r rs  o l 'Der  1.2 were cou-
p lL ' ( ì  to  200 nrg of  ( 'NBr-act ivater l  Scpl rarose 4 l l  (pharnrac ia.  Upl rsa la,
Srvcdcn)  accor t l ing to the nrethor i  dcscr ibet l  by Wide i rnr l  Bcnrr ic l r

[22] .  The anl igen-couplc( l  p i r r l ic les (A( 'P)  rvere suspent led in  RASI
buf Ìèr  obta ined f ì 'onr  Phadchas RAS' l 'k i ts  (phannacia.  Ui rpsala.  S ive,
( lcn)at  a c( ) t rcenfrat i0r r  o f  2 t )  r t rg / rn l .  F i t tv  nt icro l i tcrs  of ' thc A(  l )  sus_
pcnsl ( )n wc|c r : rcubtr lcc l  fbr  I  h  l t  ro( ) t ì l  l r . l ì tpcf . ì tu tc  \ \ , i l i l  .50 gr l  o l ' tbc
l l ' s t  s e r î .  A l i c r  r i ' a s h i r r g  . l  t r n t c s  \ \ , i t h  4  r r r l  o l  l ì A S I  b r r l l è r  ( t ) . 1 . 5  n r o l , ' l
. f  N u ( ' ì  s o l L r l i o n  c . n r a i n i r r u  I ' r ' i ,  f u ' c c n  l { ) ) . 5 ( ) l r l  o i ' r . r i l - l u b e l c r l  a n t i -
lg I :  (25. ( )0r)  cpnr)  ot r tn inet l  f i 'orn I ,hudcbas RAS' l '  k i ts  ( l 'hanl lcra)  was
i t< lc lcc l  to  thc-  tu t rcs.  unt ì  thc nr ix tur .c  u, rs  l ì r r l l rcr  incLrhatc.d f ì r r  l ( rh .
l :xcr-ss of  hbelcd at r t i - lg l :  r r , : rs  u,ashet l  i ì \Àu\ /  \À, i th  0.15 r r ro l / l  o f  Ntr (  l
so lut ion c.nta in ins I '2 , ' [u 'ccrr  20.  Rar i i t r i tc t i ' i ty  [ r 'ur rd t .  thc A(  p u, l rs
nroasufrd t r ì  a . r / -cout ì tcr .  RASf dc lcr .nr in î t i ( )ns wcrc c lorre in  t i t rn l i ,
catcs.  and îhc n lcan val t rc  u,us usc-d for .  lhc ca lcu lat ion of  thc RASI-
b i r r t l i r rg .  The I ìAST v l lue u,as expresse.r ì  as a pc l -ccnl  b i r rc l ing:  t l re
counts boul td  to  AC'P/ tota l  counls  adt lcr l  x  100.

' Ihc 
cuto l f  po i r r t  bc ' t iveen RAST p,rs i t iv i ty  lnd r rcgal iv i ty  u,as dc-

f inccl as "l-5Orli sf the backgrountl binding l.rrotlucctl by 2,fó Iruntan se-
runr  a lbLrnr in  ( IJSA). ' I l ìc  resul ts  u,ere rcgarded as posi t ive rvhen the
perccntagc b inding of  thc santp lc '  seru l l  was h ighcr  that r  the cuto lT
valuc.  In  or t lcr  lo  ver i t j , t l rc-  spcc i f ìc i ty  o l - th is  tssay,  RAST dcter . r t r inr -
t ions rverc dorre in  l0  sera l ionr  paf icnts  \À, i th  a l lerg ic  rh in i t ts  shou, i r rg
posi t ive sk in lcst  resul ts  to  cr ip torner ia  and orchar i l  grass.  anr l  ncgat ive
sk in tcst  kr  Df ì  rnd t rvo ìgE nryc lonratous scra (2,0(X)  tL l /nr l ) .  Nono o l '
t l re  scra excceclcd the curkr f f -va lue.

Al lergcnic i ty  of 'Recornbi r rant  I )cr .  I '  I  and
[)e l  f '2



Table 1.  Autount  of  ant igens rec l t r i led lor  50% RAST inhib i t ton

lnhibitors 50% RAST inl.ribitton
nghul

rDer  l ' I
nl)cr I  I
rDer f  2
n [)er f'2

2 5
? o
> 2 , (XX)
> 2.(XXÌ

nl)cr l ' I r D c r - f  I

n D e r  f  l

3 6
44

r[)er 1'2 rl)cr I '2
nDcr  f  2
rDer I  I
r rDc l  I  I

2 6
2l{
> 2.()(X)
j ' 1 . ( X X ) 10 20

% b ind ing  o f

30
nDer f'l

r ' [ )er  l '2

n l ) c r  t  l

l ! l :  l l i t t d i r t r :  \ t t r r l t  l t t t  [ ) t ' t  |  : , \ l t r l t t t l t  l ) t  t ) t t ' t ] t \

I ' l t c  1 t 0 s r l i r  e  l { , \ S ' l  s c ì i t  l ì r r .  r  l  ) r . r  l  ]  r i c r  c  s c t  i l t l l . r ,  r l i l r r t c t l  l  t o t t t  l  : ' l

t ( )  l :1 .024.  arr t l  sLr l r . lcc l r t l  to  the Scphu|osc I ìAS' l  1 ì r I  r l )er '12 protc i r ls .
' l h e  

e n r l p 0 i n l  t i t e , r  0 f  t l r e  s e r ' L t r r r  t l i l u t i o n  p r t t d t t c i t t g  R A S l  p o s r t i v i t l '

$ ,as r lc lcrnr iucr l .  lu ,cn ly  sct l r  hav ing u l lASl  c t r t lpotn l  l l tc r  o l  l : . ] l  or

t1 ìorc \ \ /crc  sc lcc lc t l  l ionr  c l rch o l ' thc s i r  groLrps o l 'd i f ' fc r .e t l t  l rgcs.  A l l

s c f u  \ \ , r r c  r t l j t r s l t t l  t 0  h a v c  l h c  s r l ì t c  l ì A S  I  t i t c r  o l ' l ; - 1 ]  r r ' i t h  l ) [ ] S  e o r l -

l u i n i n g 2 , ) 1 , I I S A . u r r t l  s u l t i c c t e c l  l o I ì A S ' 1  1 ì ) f  t l ì e l l l ( l l i Ì l ì 1  l l t o t c i t l s o l  [ ) c r

l -2 . ' ì -hc r .cs l tonsc l l : r r i i l ì ìc tc t .$ , l ts  crprcssct l  l ìs  er l l '  co l ì t t ' ( ) l :  ' ì ' i ,  [ t i r l t l i r rg

o i ' t { A S ' I  1 ( )  î  l ì l t t t i ì l l l  l ) c r  f ' 3  p | o t c i r r / ' , r i '  b i r r r l i r r g  t o  l l t c  t l ) c r .  l  I 7 l ( X ) '

Sl tr t i t t i c u I .1 t r Lt I t"t i.s

St i r l rs t ica l  ar t r t lvs is  u 'as pcr i ì r r l t tc t l  r :s ing l l tc  Mar ln-Wl l i1nc1 '  test

and l i r rc i r r  rcgrcss i0n. ' Ihc t l i f l l ' rcncc wus considcrcd t t r  bc s ig l r i l ìcanl

r i 'hcn lhc I  r , : r l t tc  u, l ts  lcss th l r r r  0 . ( )5

n=28
r=0.96
p<0.01

n r-0 10 20 30 40

% binding of nDer f2

l 2
4 1 40

20

1 0

N

o

(',
6

a
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Fig.1.  C 'or t r1-rar ìsor t  o f  RASl  lcvc ls  l rc tu 'cen nt )e r  I  I  ar rc l  r ' [ )c ' r  f  I

tu) , . i4  bctu 'ce in n l )cr  1 ' l  a t r r l  rDet  f2  (b)  Thc [ {AST lcvc ' ls  ivere

c ' rpt ' tssct l  l ts  ' l ' í ,  b i t l t l i t lg :  I IASl '  cot r t r ts  to  speci l ìc  i tn l iuenl lo ta l  cout t l

n , l ( l " . l  . . . i t t t ) .  J l i c  l i t r c s  i n r l i c r r t e  l l t c  e u l o l ' 1 ' l c r c l  b c t r r c c t l  I { A 5 1 ' p o s i -

t r r  i t r  l t t t l  r ì c s i ì l l \  i l \  l i r t  e : r c l t  : t t l l i g c t t

Results

( '  r  t  rr  r  l t t t  r i , : ,  t  n t  I  I  g l :  l l t ' t t  t  t  i  t  i  I  i '  \  |  (  )  N tr I  i  t '< '  t t  r  t  t  I

l l . t 'L t  t  t tr  l t  i  n t t  t t  ! ,4 rr I  i  gc t t  s

As  sh txv t t  i r l  l ìgLr rc  la ,  t l te lc  \ \ /as  i ì  c l ( )sc  cor rc la t io l ì  bc -

t w c c n  R A S I - l e v c l s  t o  r ì D c r  f - l  a t t d  r D e r  I ' l  i r l  2 t {  s c r a  w i t h

v a r y i n g  l * ' c l s  o t '  D t : s p c c r f i c  l g [  ( r  "  0  9 7 ;  p < 0  0 1 ) '  l r o u r

. u t i i . . i ,  w r t l l  n c g a t i \ t ' I ì A S l - l c v c l s  t o  l l l ) c t ' f  I  w c r c  a l s o

r lcga l l \e  f ì r r  R .A j I  t t r  t ' L ) t ' t  f  l .  wh i l c  t l t c  re r t ra in i t lg  24  s t rb -

i . . i ,  t * r t l r  p , . : i t i r t  R  \ S T  t o  t t l ) c r ' f  l r v c r c  a l s o  p o s i t i l e  1 ì r

I IAST to  lDcr  I  L  fhc  RAS' I  leve ls  werc  s i l l t i l a r ìv  co t l l -

parc t l  bc l r i c . ' l ì  l l [ ) t r  1 '2  anc l  rDer  f2  t l s i l l g  thc  s i ì lne  scra

( f ìg  lb ) :  t l t c tc  t ras  a  s t ro l ig  cor re la t io l ì  be tucc t l  thc -  I ìAST

l e ù 1 ,  t r . r  l l l c  t \ \ ( ì  l Ì r l t i s c l ì s  1 r : 0 . 9 6 1  p < ( )  0 l  )  F i r c  s u b j c c t s

N o g u c h i / S h i b r s a k i ' N i . l r r r  - ,  ' '  '  (  ) k L t t t l u r a /

I  a k  i l a



Table 2.  Pt 's i t i r r .  RAST t 'esponse to rDel  l ' I  and lDcr . f  2  in  s ix
groups of  I ) l ' -sensrr r r  e  as lhnrat ic  ch i ld lcn

Age eroup
years

Subjects with posit ive RAST to. %

rDc'r f'I rDer f 2 rDer f I or rDer f 2 (l)

o

b
.c

ae

( )  I
2

4
5  l t '

I  I  - ' t ì

li {}
92
92
q2

92
l ( x )

96
1 0 0
1 0 0
1 0 0
92

l { x }

l i a d  i : .  :

l ì la i l l  r  i .  -

t l t e  r  r . ,

C i ì | l !  I  

"

t h r r  u : : .

t i r  i t r  :  I

R  \ \

h i l t . r  r , '  . , '  ,  :

o f  r ' l ) ; '  :
r D c i :  '  -
l - l t c  r : : '

1 ì r r  i . , " '  .
n D c : '  :  . '
h i b r t : . ) : :  :

a l ] d , . ; . , , - '

:  ; l  \ > l  i ( r  t l [ ) c l  1 ' ì  a r t c l  1 D c 1  l ' l .  w f i i l e  l h c  r c -
.  i ; ' ! i  l . r r : r t i i  e  RAS f  to  bo th  an t igc t i s .  l - l rus ,
. : r ì '  . r : . i r_ :31 ì \  l ru t l  l r ln tos t  t l re  sanrc  lg l :  b ind ing

: .  -  ì r . : : : . , ! ' ' ì i ì c s  i l t  b g t h  D e r  f ' l  a n c l  D c r  f 2 ,  a l -
.  -  . :  i  - - : ' i i :  . l t t rned s l ig l r t l y  I r ighc l  RASI '  rcac-

. , : ì . ! r ì t . ì n t i s e l l s  o l ì  a  w c i t l h t  b a s i s
r ì  ' , '> i .  , . \  c rc  Ic r l ì r rn rcc l  t t s i r tg  b r l t l r  rec ( )n l -

.  , .  . :  - i Jn \  \ \  sh t r r r  r r  i r r  tab lc  l .  the  arno t rn ts
: ,  .  : , - :  l , ' :  j ( ) '  , ,  i n h i b i t i o n  o f ' f ì A S ' f  f b r  b o î h

. ; . '  : , ' ( . ' r a  ! l u r l c  s i n t r l a l t t l  t l t o s c  0 l ' n D e r  f ' 1 .
-  r . :  :  I  r e  q r r r r c t l  l ì 1 1  . 5 1 1 " , ;  l ì A S  I  r t r h i b i t i o n
'  '  -  , ,  - r  : :L ) l r  t  I  nc re-  l l so  s i r r r i la l  to  thosc  o l

' : .  .  .  i ' " Ì \  r  [ )c r  f  ]  ln t l  n l )c l  l ' 2  ln i lec l  to  in -
t  \  >  I  l . r  5 t ) " , ,  e  r  Èr ì  a t  h ighef  conccnt ra t i ( )ns .

10 20 30
% binding of rDer 12

n=25
r=0.65
p<0.01

'-"'

10 20 30 40

% binding of (Der f2

Fig.2. Coruparisrrn ol I ìASI levels for r[)er f  l  ancl r l)er l ' ]  in
ch i l r l rcn  agcd{ )  J  (a )  ln t l  ch i l c l len  l reec l  2  (b ) .  - f  

he  RASI ' l cve ls  u ,c rc
cxpressctl  rs ' f l ,  birrt l rng. 

' l  
hc lrrres int l ic l lc thc- culol l ' le 'r 'c l  trctu,ccn

l ìAS ' l  pos i t l v t ty  an t l  ncgr t i r , i t y  l ì r r  each un t igen.

( 'otrr l t t t t  i ,sttn t l  [gE Rt'ut t i t ' i l i ( , \  t()  I"brrr r ' l ) t , t  I  )  I lut(tnl
Prol<' ins i t t  Si. t  Grottp.s rt l  ( 'hi l t l rctt  t t l  l ) i f l t t 'ott  .1gL,.s
'h r  

f i r r t l r c r  invcs t ica tc  Ig [ :  b i r r< l ing  ep i topcs  t l f  l ) c l  l ' 2 ,  u ,c

cxa l r i l red  thc  rcac t iv i t y  o l ' l g l r  an t ibo t l ies  to  f ì r t r r  l ì ru tan t

lrrotcins ol-r[)er f  2, D7A. L721,. Al2(l l -  and ( ' t( / l l95. in
asthnratic sub.iects of cl i t l 'crcnt ages. 

- l 'he 
anìino acid se-

quenccs  o f  l )c r  f '2  and fbur  rnu tan t  p ro te i r rs  t t f  Der  f '2  a re
sltou,u i tr  f igure 3. Here. the [gL reactivi t ies to thc nrutarrt

l) l 'olelns were LÌorlr l lal 'cd with that to rDel f  2, anrl  the results
were cxpr-cssed as a pe[ccnl control.  As sltowrr in f ìgure 4,
thc  tnean pcrccn t  co l t t ro ls  o f 'D7A in  sub- jcc ts  aged 0  1 .2 .  3 .
4, -5 l0 ancl I  I  .  20 were 2lÌ .2 43.8, 49.1.56.7.58.-5 ancl 5().5,, ,4,.
respcctivcly. The avcrage value l ì tr  al l  sub.jects was 49.4't  .
lgB reactivi t ies to t l ì is antigcn in clr i lc lrcn agccl 0 I  rvere
s ig r r i f i can t ly  Iowcr  than those in  any  o ther  g roup (p<0.01) .

40

c)
o

.c

o
òs

(  ,  : ;  . .  .  .  ' , ì  l . \ f  Àr ' r rc  t i t ' i t i t ' t  l r t  r l ) t , r ' . f  lu t rd
t í t , .  ' _  ;  r  ,  ( ' ;  t t  t t1 \ t ) f  l )1 - ,1 r , , , . r , r . r , .1s t l t t t t t t l i t , ( 'h i ld rc 'n
' \ .  r ' ' ,  . , .  : ì  r ì  t . t i1 i .  l .  a  p r rs i t i r c  RAS' f  lesponse to  r [ )c r f  I

\ \ r r  i ,  . , r . , t  . i ,  l l  I :  1 \ r  , , 1 1 1 f  f ) l ' - q c l t s i t i v c  c h i l t l l c n  a g c c l  0  l .
T l t c  r ' . r : ;  ,  a  R . \ >  f  p " : i t r r  i t r  r r r c r c u s e d  t o  l - 5 i 2 5  1 l ( X ) 9 , , )  i r r
, ' l t j c r  . i S ,  - ì , . i ; : .  ù \ ù c p î  i ì r r  l - l  : - 5  (  9 l ' r ; )  i t r  t h e  t r g c  u r o r r l t  o l
. . s  I ( )  \ \  i t c i i  r i te  R. . \S  I  l cac t i r  i t rcs  to  rDcr  f '2  wcre  s iu ì i la r l y
c ( r r l l ì . ì i t t l  l r c l r i c c n  t h c  s i r  g l ( ) u l l \ .  I  | ( r s i t i \ r c  R A S ' l ' r e -
sp( r t ì : r ' \ \ i ì :  f  1 r11y ls l  l r ì  10 , : -5  (30 ' )o )  o f ' c l t i l r l r cn  agcd 0  l .  I  l r c
posr t r \ù  [ ì . \S f  ra tcs  \ r ' c rc  l ì1 ) rn  23125 (92 ' ) i )  1o  25 /25
( l (X) " , '1  î l r r ' r ' e . r1 ìc r .  On thc  o ther  h l rnc l ,  i l  pos i t i ve  RAS l '  r 'e -
s l l ( ) r ì5c  t ( r  i ì r  l cas t  o r rc  o l ' rDe l  f ' I  and  fDer  f2  was l i rund in
24 l2  5  (9 t ì "  , ,  )  i r r  thc  youngest  age group.

Thc  RASI  l cve ls  wcrc  con lpa fed  l re t rveer r  rDer  f ' l  and
rDel f '1. As slrorvrr in f ìgurc 2a and b, therc rvcrc weak. l)ut
s ign i l i can t  cor rc la t i ( ) l t s  be twcen t l rc  twc l  a l ì t igens  in  ch i l -
i l r c - n  a g c d  0 l { r  0 . 2 4 ;  p < 0 . 0 5 )  a n d  a g c d  2  ( r ' . 0 6 _ 5 ;
p<0.05) .  A  s ign i l i can t  c t t r re la t ion  was a lso  f ì ru r rd  in  ch i l -
d r c n  a g c d  3 y c a r s  ( r . - 0 . 3 1 ;  p < 0 . 0 5 ) . 4 y c a r s  ( r : 0 . 5 9 ;
p < 0 . 0 . 5 ) ,  - 5 - 1 0  y e a r s  A ' = 0 . 7 6 ,  p < 0 . 0 5 )  a r r d  l l  2 0  y c a r s
( r  = .  0 .5 t ì ;  p  <0 .0-s  ) .

Al ler-ue n ic i ty  of  Rcconrb i r l tn t  l )e  t  f ' I  i tnc l
t )cr  l '2
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Fig.  3.  
' l  

l re  ant iuo i ìc l ( l  sc( lucncrs ( ì l  t  IJc l
l  2  a r r t l  l ì r r r r  n t r r l a n l  l t l o l t i n s  o l ' l ) c r  I ' 2  r l c t c r -
t r i r r ' d  l ì r r r n  e  [ ) N A  c l o r r r . s .

Figure -5 shows the lgE leactivi t ies to 472L. As can be sce.n.
the  avcrage perce l ì t  con t ro ls  i t r  su i r . j cc ls  age( l  0  1 ,2 ,3 .4 ,
5 -10  and l l -  20  rvc re  7ó .8 ,  76 .9 ,  90 ,8 .  9ó . i ,  92 . ( )  and B( t .9o t t .
fcspcctivcly. Thc nrcan pcrccut coutrol for al l  sult jects was
86.6%,. 

' Ihc 
lgF. reactivi ty lo Al2l in young asthrnatic chi l-

clrcn agcd ( l , l  arrd 2 rvas signif ìcantly lowcf t l rarr in l tat ients
agcc l  3 .  4 ,  5  l0  a r ìd  l l  2 ( ) .  F igure  ( r  s l tou ,s  l l t c  lg l r  r .eac t i r , -
i t ies  to  A l l0 l - .  in  rv l r i ch  t l t t  l ve rage l le t .cc l ì t  co l ì t r ( ) l s  o f
A l l 0 L  i r r  s L l t r j c t r t s  l g r : t l  ( )  l .  l .  1 . 4 . . 5  l { )  l n c l  l l  l 0  r v c r . c
91.0, t i79,93.4, 99.0" ,S(r.9 arrcl 89.0,1ó. resltcct ivcly. l- l re nrearr

l lel 'cent corrtnrl  f ìrr  al l  srr[r. icrcts u,us 91.2,2,. The Igl-ì  rcac-
l i v i t i cs  lo  A I20 l .  q ,g1s  11s t  s ig r r i l ' i can t ly  d i f lè rcn t  in  cac l r  o l '
l hc  s i r  g loups . ' [ ' l r c  le l r  rcac î iv i l i cs  î r l  ( '8 / l l9S ar .c  s l rowr r  i r r
f ìgurc 7. As can l te seen, lhe average percelt l  cotr{rols of C'8/
l l 9 S  l l o t c i r r s  i n  s u l r . j c c l s  a g c t l  0  l , 2 . 3 , 4 ,  _ 5  l 0  l r r r t l  l l  2 ( )
were ó. I ,  t ì .2, I  1.0, 13.5, 13.4 antl  I  l . l i ,Zr, r .cspectivc: ly. The av-
cragc valuc fbr al l  subjccts rvas 10.(r,Zr.

D iscuss ion

Our correlat ion experi l l lcnls have showu lhat thcre ar.e
stroug corrclat ions bctrveen t lAS'I Ievels fbr nDcr l ' l  anci
rDcr l l ,  and bctu,ccn nl)cr f  2 antl  rDcr. f  2. Furthcrrnore.

3ti4 l r r t  A r ,  l r  A l l ,  r p r  l r l i l i l r r , , l  I  r , / { . . 1  l r ,  { h 0  r \ l

D 7 A
A 1 2 L
^ t 2 0 1
c 8 l r  1  9 s

il
i :

i1
{
l

t I
L _ , 1  

D i s u t î i d €  b o n d

RAST inhibit ion tests have clcruonstratcd that the recomrrr-
I ìa l l t  an t igens  have a lu ros t  s in r i la r  inh ib i to ry  ac t iv i t ies  to  t ì l -
t tve antigerrs. l ' l rcsc fìndrngs suggest t l rat rc-cclnrbinant al-
let 'gens nray bc usefir l  al tcrnatives ftrr nativc al lcrgens in
nronitoring al lergy.

Oul lcsults shon,cd that posit ivc'  RAST re sponscs to f  Dcr
l - l  a r r r l  rD t ' r  f  2  wcr .e  f  o t r r r t l  i l t  [ {8  a r rd  8 ( ) r } i ,  o f ' ser .a  ln r r r r  la r r -
dorn ly  sc ' l cc tcd  D l ' -scns i t i vc  you l ìg  as t l r r r ra t i c  ch i ld rcn  agcd
0 l .  und l l ìose  to  rDcr  f ' l  u r  r l )c l  f ' 2  i r r  ( ) ( r ' . t . i , .  ' l  

l r i s  suggcsrs
thal botl t  Dcr I  antl  l )cr 2 alc- inrporlaul al lcrgcns associated
r v i t h  i r r i t i u l  s o r s i t i z a t i o n  1 o  H l ) M  d r r r i n t  e a r l y  c h i l c l l r o o d .
I ìeccn l l y .  ( 'a lk l rovcn  e t  a l .  [14 |  repor lcd  l l ra t  tuore  than ha l t
o f -  thc  newly  gencra fc ( l  lg l l  a t r t ibod ics  in  thc  f ì rs l  IgE lc -
sponse lo IJDM in young clr i lc l len wet'e r l i rected towat'd
conìponur ts  d is t inc t  l io rn  the  nur jo r  a l le lgcr r rs .  l )e r  p  I  and
Derr p 2. T'his is in contrast tct oul results. which ntay be- ex-
p la i r rec l  by  d i l f ' c rcnces  i r r  the  s tuc ly  c les ign .  as  we l l  as  thc
c l in ica l  c l ta rac ter is t i cs  o f  thc  sub. icc ts  uscd.

I t  has  been shown lha t  the  Der2  an t igen is  a  un i t l re .  p r t ' -

t t ' i r t  lack ing  unr ino  ac i r l  scc ìucncc  l ro rno logy  w i th  o thc t 'n l i te
an t igc t rs  suc l l  as  Der  I  [23 .241. |n  l ì rc t .  we found w i th  the

I IAST inh ib i t ion  tcs ts  tha t  ne i ther  IgL ,  reac t iv i t ies  to  r l Jer  1 ' I

rverc  in l r ib i ted  by  rDcr  f  2 ,  nor  those to  rDcr  f  2  by  rDer  f  l .

Dcsp i tc  th is ,  our  resu l ts  have c lenror rs t ra tcc l  tha t  there  is  a

Noguci r i  Sh i  basakj /N r  sh ivunta/ ( )kurrura/
Tak i ta
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Fig.4. lgE reactivirv to I)7A 
' ihc 

IìAS'I fcactivi ly lo [)7A u'as
co t t tparc t l  rv i th  thu t  t r r  l l ) c r  f l .  i ìn ( l  th r ' f csu l l s  rvc rc  cxprcsset l  us ' ) í
control :  "4 bìnt l ing to [)7 A dir i i jctì  bv thl l  lo r l  )cr f- ]  "  l  (X). l  hc dif lcr.
r ' r ì ccs \ \ ' c rcs ign i l ì t ln l l re luecn l l reLr ' , r r rpugc t i  0  la r r t l  l l roscr rge t l  2 .3 .
4 .  5  - l { ) .  a r r t l  l l  l t t .  a | ( ì  l r c l \ \ cc r ì  t l r t ' s ro r r r r ; ru r -d  I  l r r rd  l l tose  i rucr l  4 .
5  10"  un t l  I  I  10 .

s ign i f i can t ly  cor r r - lu t l ( ìn  bc luecn I ìASf  l cvc ls  fo r  rDcr  I ' I

and  r [ )e r f2  even i r r  ns t l rn l r t i c  ch ik l rcn  ugcd 0  l .  \ ' asuc t la  c t
a l .  [2 -5 ]  l rave  rep t ' r r tcd  tha t  the  ra t io  o t ' [ )e r  l :Dc . r2  in  dus t
sarn l l l cs  f t r l t r . la l ta t rcsc  l rouscs  r i ingcd f ì 'o r r r  2 : l to  l :2 ,  sug-
gcs t ing  a  qua l ì l i ta t i ve  s i r r t r la l r t rT  o l ' thc  Dcr  I  and Der '2  c ron-
tc r t ts  i r r  t l r c  dus t .  l t  i s  the  re f i r rc  l rke ly  tha t  the  sens i t i za t ion  to
two d i l fè rcn t  l ì t i t c  an t ige l ìs .  I )e r  I  a r rd  I )e r  2 ,  n ray  occur  a l -
tnos t  s in lu l laneous ly  dunng eur ìy  c l r i ldhood.

l 'hc  Dcr  l ' 2  p ro lc in  cons is ts  o f ' l î9  a r l ino  ac id  res idues .

inc lud ing  th rec  d isu l f ìde  br rnds  be lween C 'ys8  and Cys l  19 ,

bctwccn Cys2l ancl ( 'ys27 and betrvcetr Cys73 and C'ys78

[ 2 3 . 2 4 . 2 6 ] .  I n  t h i s  s t u t l y .  I g [ :  r e a c t i v i t i c s  t o  f o u r  D e r  f  2

Irìut i ìnt proteins prot luccd by an E. r 'ol i  exprcssicl lr  syslclì t

3 4 5-10 11-20
Age (pars)

Fig. 5, lgF. r 'eactiVity to A721.-. ' l  
he RAS'f readiviry ro A72l- rvas

conrprrtct l  rvi th that to r l)er f2, and the results rvere ex1'r lcssed as' l , i '
conlrol.  The rì i f Íèrenccs were signif ìcunt he'twt:cn thc gloup aged l) |
lurrd thosc agcd.3.4 und -5 l().  ancl bctr ieen I lrc gloul.r agr.t l  3 rnt l  those
:rllrtJ .1. 4 lnrl 5 l0

we fe  cxan l inc i l .  Wc tbunc l  tha t  the  Ig l ì  reac t iv i t y  to  D7A,  i r r

rvhich AspT is rcplaerccl by Ala. is reclrrcccl t t l  3() 60')ír  ol ' that
to  t l te  rDer  f  2 .  anc l  tha t  to  CIJ / l l9S.  in  wh ich  bo th  ( ' ys8  and
(-ysl l t)  arc teplacecl by Scr, is lcduccd alt lost to thc back-
grcrund f evel. ln contrast. Al2Land Al20L. l l lutanl protcins

in  wh ich  A la72 and A la l20  are  subs t i tu ted  f ì r r  l -e  u .  respec-
t i ve ly ,  re ta i r red  a ln ros t  the  sar t re  lgE b ind ing  ac t iv i t y  as  tha t
of r l)er f2.

N is l r i yama e t  a l .  [27 . |  have pr rev ious ly  shown tha t  thc  lgE
bincl i trg act ivi ty of t l rrce lnutaut tbnns of rDer f  2, irr  whiclr

anr ino  ac id  changcs  arc  four rc l  a t  pos i t ions  76 ,8 l l ,  l l l  and

l2-5. is rrot signif icarrt ly dif lèrent f ionr that of the nativc Der

i2 .  A I I  Inu tan t  p ro te i r rs  in  lhe i r  s tudy  had th rcc  d isu l f ide

Aì lergerr rc i ty  of  Rccornbinant  Dcr  l  l  ant l
I )cr  f  2
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F ig .6 .  lgE reac t iv i ry  to  A l20 l_ .  Thc  l ìAS l  reac t iv i l y  ro  A l20L
\\/as conlparc-( l  u, i t l r  that lo lDcr f  2, arrt l  thc re sults werc rxl)fL-ssL,d i ls i l i l
co r r t lo l .  i l r c re rve lcn .s iu r r i l i ca r r td i f lè renees in îheu 'e lege, l í cor r tn r l
bcl$,ct:D cae h ol ' lhr '  sir  {r orr; , : .

bon t ls  an t l  s l r . rvc r l  .  ( ' l )  spcrc t r , rn  p r . i ì l c  i r l c r r t i ca l  t .  lh i r l
of n[)cl l ' !  plolcins. i l rc sanrc atrthor.s also clcr lr lnstr.atc.t l
tha t  lhc  t )c r  f  2  rnu tan l  p l r tc ins  th l r t  los t  o r re  d isu l f j c lc  l r t l r c l
l rcrtrveeu [ 'ys2 | arrr l  Cys27 kcpt t l rc sanre binclrng activi ty tcr
lg l ì  as  t l ra t  o f - r ' f )e r  f '2 ,  wh i lc  the  k rss  o l '1he :  t l i su l f ìdc  bor rc l
be tween ( ' ys73 ar rd  C 'ys78 dec leased t l rc  lg t r  b ind i r rg  ac t iv -
i t y  to  sor t re  ex te l t î .  i rnd  t l te  n ru tan l  p ro te  i r r  t l ta t  los t  one t l i su l -
f ìde bond betweee Cysl i  ancl ( 'yslt9 showed as nrarkcd
dccrcasc  i r r  ac t i v i t y  Iunpub l .  c la ta ] .  C 'hua c t  a l .  [2 t t ]  dernon-
s l ra tcd  {ha t  la rgc  over lapp ing  pept ide-s  o f  Der  p  2  (p l -6 ( ) ,
P42- l l1  anc l  P( r9 -129)  harc l l y  l round any  Ig l :  f ì -o r r r  l l l )M
a l le rg ic  pa t icn ts .  suggcs l ing  tha t  thc  B  cc l l  ep i topcs  o f  Dcr  2
rverc '  h ig l r l y  con l ì r l tna t iona l .  I t  i s  therc fo re  I i ke ly  tha t  s incc
Cyst3 and Cysl l t)  are locatcd l ìrr f ionr cach othcr. thc

3.*

3 4 5-10 11-20
Age (years)

F ig .7 .  lgL  rcac t iv i t l ,  t0  (  f i  l l t )S .  
' fhe  

I ìASI  reac t iv i t y  to  ( '8 / l l95
tvas e orrrparcrl  \ \ ' i th that to rDcl f  l .  und thc lcsLrl ls wcl 'c cxpfL.ssed ts oh

con l ro l .  ( r1 '  con l ro l  o l ' (  f i r ' l l ( )S  s  l r :  s ru r r i l ì cun l l \  I ( )$ ,c r  i l t  ch i ld rc r r  aged
( . )  l l l r u n i r r o l t l c r  c h j l r l r c n . l l l l t r r u g l t ( S  l l ( ) S l o s t n r L r c h o f i l s u n t r g r . n i c ,
i t v  l , r  l ; : f  n t  ( ' \ r ' t \  : t , - : ( . r t ( ì r i l ì

r l i s lup t io r r  o f  thc  c l i s r r l l ì t l c  bor r r l  bc tu ,ccr r  (  ys l l  a r r t l  ( ' ys l l9

I t l t s  a  s lea tc r  c l t cc t  ou  cont ì r r rna l  jo t r  o t ' thc  [ )c r  f  I  p ro tc in
t ì tan  t l rc  t l i sn rp t io r r  o l - l l r c  bor r r l  bc twcor  ( ' ys2  I  a r rc l  ( ' ys2- l

a t tc l  be twcen C 'ys73 anc l  (  ysT l { .  Ihc  poss i t r r l t t y  le rnu i r rs
t l ta t  lhe  t l i sn rp t ion  o l -Cys i ì  an t l  C 'ys l l9  l c t rds  to  a  loss  o1 '

c ro t t lo t ' t t ta t iona l  ep i lopc  loca tec l  sornen,hcrc  e lse  on  t l rc  n ro l -

c c u l c .
( )u r  rcsu l ts  l iave  s l rown tha t  lgE,  reac t iv i t y  to  D7A,  i r r

which AspT is rcplacccl by Ala, is rcclucecl 1o 30 ó0'% of

rDcr f '2. Tlr is rnay bc due to f  l rc lbct thaî thc location around
the  N- tcnn ina l  reg ion  i r rc luc l ing  t l re  7 th  i rn t ino  ac id  res idue
fbrtns an :tnportarrt  lgl l  bint l ing cpitope of Dcr f  2, or that

the  c l range in  the  7 th  a l l l i no  ac id  rcs iduc  nray  ind i rec t l y  in -

l lucncc t lrc f ìrrrnatiorì () l-  the disulf ìde boud bctween C'ys8

Nogrrchi , 'Sh ihas i rk  i /N ish iyarna/Ok Lrntut 'a /
' l a k  

i t r

0-1 2



an<l Cysl19, though our data also suggest that the change in
t l te l20th amino acid does not affcct the disulf ide bond be-
tween Cìys8 and Cysl i9.

I t  is interesting to l . ìote our f inding that IgE reactivi ty to
D7A was very low in young asthnratic chi ldren aged 0-1,
but increased with increasing age. Two explanations can be
offered for this phenornenon. One is that rnore diverse
B cel l  clones recognizing ncw epittrpr 's expressed on De r f  2
enlerge by the continuous st irnulat ion of Df and/or booster
cFfect due to the f iequent exposure. Another explanation is

aff ini ty uraturat icur. Experirncntal studies have revealed that
the aff ini ty ol 'antibodies for specif ic antigens ir .rcleascs

when anirnals are repeatedly irurrunized with a low dose of

antigens [29]. In this stui ly, since asthnratic chi ldren in the
older age groups have been exposed to a low dose ofantigen
for a longer t irne, i t  is l ikely that the increasing IgE reac-
t ivi ty to D7A depending uporl age may be due to increased

aff ini ty of IgE antibodies.
ln conclusion, our results suggest that both Der f I  and

Del f  2 are important antigens associated with early sensit i-
zatron to HDM in young chi ldren. In addit ion, the region
including the Tth antino acid and the disulf idc bond betwccn
CysS and Cysl l9 are considered to rnaintain IgE e-pitopcs of
I)er f2 al lergen.
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