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Sus i  l ras ic  p ru tc i r t  (S I IP)  uas  f  i l s t  i c lcn t i f i c t l  and  pur i -
l ' i cd  t r1  Yasucr l i r  c t ; r l .  i l l as  i t  n ta jo r  a l l c rgcn  o f  Japancsc
ccdar (Cn'1úotnt:r ' i tt jult itnicu) pollcn in 1983 [ ]. Thcl,
shoucd t l rat  SI IP coulc l  bc scl lar : r te.c l  into four subfract ions

on thc  t rascs  o f  mo lccu la r  rvc igh t  and isoc lc t  t r i c  po in t .  a l l

c l f  rvh ich  d isp la l 'e  r l  the  snnrc  an t igcn ic i t r ,and r l l c rgcn ic i ty
to  each o ther  by  i rnmunoc l i f fus ion .  : rnd  by  in t radcrmal

Abstract

Us ing  23  n ionoc lona l  an t iboc l ie  s  ra iscd  aga ins t  Sug i  bas ic  p ro tc in  (SBP.  n ia jo r

al lcrge n of  Japrane sc ccclar pol lcn).  contpc-rscd of  Cn'  j  I  and Crr, /  / / .  analvses of

IJ-ccl l - t ropic cpi topcs of  Cn'7 /u 'crc i rcr forrned. The fol lorv ing rcsul ts *crc ob-

tainccl .  (  I  )  r \s far  as thc rrrAbs \ \ 'crc uscd. no ntajor cross-rcírct ivc r lctcrnt in i tnts

wrlc c ictecte d bctrvecn Cn'  j  I  anr l  Cn'r i  1/  nrolcculcs.  (2)  2 l  of  thc 23 rnr\bs \ \ 'erc

spcci f  ic  for  Crr '7 / ,  arrd the rrnt i -Cn'  j  I I  nrAbs \vr ì rc c l i tss i f ic t l  int t l  f t lur  erot tps b1

the ' i r  f  inc  spec i f i c i t i cs .  sugecs t i r rs  tha t  Crc  j  I  bc : t rs  a t  i cas t  four  an t igc -n ic  ( l c tc r -

rnir l rnt  rcgions. (3) Crr '7 /  rnolcculcs \ \ /crc f t tut tc i  to l l rkc a ntot lLìnlcr ic form in

so lu t ion  anc l  to  d isp la l 'n ( )  rcpr 'a t ing  an i igcn ic  cp i topcs  o t r  thc i r  sur faccs .  ( -1 )

Sonrc  o f  thc  c lc tc rn i in i ì t ì t s  sc rn lc r l  to  t re  l t t ca tcc l  in  thc  in tc r io r  o f  a  Cn '11  nro lc -

cu lc ,  anr l  r r  hcn  thc  Ag is  coatcd  on  a  J r las t i c  p l r r tc .  thc  t l c tc rn t i t t iu t ts  bccr t t t t c  c r -

l roscd t tn i ts surface. (5) Bindirrg of  human IgE ant ibocl i r rs to Cr1'y 1 and Cn'  j  I  t

n 'as bkrckcd b1'sol-nc of  thc otr ta incd mAtrs.  suggcst ing t l rat  thcse cpi topcs rcc-

og l t i zcd  h1  thc  rnAbsmight  l iavc  i in  in tpor tan t  r t t l c  in  l runr i tn  t t l l c t 'u ic  rcsp t tnsc

as ; r i r t s i  i l te  ccd l r  po i ie  n .

sk in  tc -s t  anc l  t l te  rac l io i r l l c rgos t t r l ' r cn t  tcs t .  Acc t l rc l ing  t t r

rhc  \ \ 'HO non l rn r ' lu lL t rc .  S [ ]P  r rus  c lcs ig t t i t ted  Cn '  . i  I  in

l9 t ì , \  [ :1 .  Tan ia i  e  t  r r l .  [3 ]  re  por tcd  tha t  S l lP  u 'as  founc l  to  bc

cornposcd o f  n ru l t ib l t t t l s  o i  15-  to  5 t l -kD J r r t l t c ins  a t td  a

sinulc banci  of  a 3l ì -kD pr i t tc in on S[)S-PAGE lrnalvsis.

Aftcr  f t r r ther pur i f ic l r t ion of  S[ ìP b1'  a [ {PLC' I \4ot to S col-

unln.  thcf  isolatccl  5 subfract iot ts f r t lm thc -X5- to 5t)-kI)

protc ins.  a l l  of  u,hich wcre founcl  to be ident ical  wi th cach

othcr  in  N- tc r rn ina l  anr ino  ac id  scquencc  o f  20  r r - ' s idue s .

C ( ) r r t s l l l ) n d c n a a  l i ì :  I ) r .  l v i i t s u k o  L ; s u i

I ì l i t  a : h i h u r a  I l i o c h e  m i c a l  l - a b o r a l o r i c s -  [ n c .
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Sakaguch ie  t  a l .  [4 ]  found tha t  the  37-kD pro te  in  has  an  N-

tc rmina l  amino ac ic l  scqucnce o f  l0  rcs idues  c l i f f c rcn t

f rom thosc of  thc -15- to 50-kD protc ins.  ancl  that  IgE ant i -

bodics in scrums fr t rnr  a srrral l  p l r t  of  thc pat icnts n ' i th ce--

dar  p ro l l cn  a l l c rg l ' reac t  on lv  to  t l r r '  37-kD pro tc in .  bu t  no t

to the -15- to 50-kD prt t tc in,  i rncl  v icc \ rcrsí ì .  Thcn. thcv

nanrccl  the 37-kD protc in 'C,y j  /1 ' ,  a sccont l  a l le recn ol  Ja-

pÍu'rcSt-: ccdar pollcn. 
'Itr 

cJate. horvevcr, no spccific rnAbs

tor  Cr r '71and Cry  j / /  h lvc  l ' r cen  r l ìpor tcd ,  and l i t t l c  in -

fo rnra t ion  has  bee n  av i i i l ah lc  fo r  the  an t igcn ic  o r  a l l c r -
gcn ic  s t ruc lu rcs  o f  thc  a l l c rgcn .  Ann lvscs  on  thc  c 'p i t r rp r t .s

rccognizcd by nrAt ls r l ' i l l  provir lc uscful  and inrportant in-

fo rn l r t ion  fc l r  u l rdcrs tand ing  t l rc  n rechan isnrs  o f  in rn runc

responscs  aga ins t  thc  a l l t ' rgcns  and fo r  mak i r tg  s t ra tc t i cs

to control  the i rnmunc rcsponscs [5-15].  In th is s lud\ ' .  rve

crbtainct l  23 nrAbs, 2l  of  w' l t ich arc spcci f ic  for  C, l '  j l  and

thc rc-rnaining 2 for  Cn'71l .  Usins these nrA[rs.  analvses of

B-ccl l - t ro l l ic  cpi topcs of  C'ry '  j1 * 'cre pe r formcd. Dctai ls

are prcsentccl  and discusscd.

Mater ia ls and Methods

. .1rr l lqors.  SI IP rras prcplrcd f rorn . lnp:rncsc cct lar  pol lcn acct l rd-

ing  to  Yasu t - t Ja  c t  a l .  [ l |  w i th  s l i gh t  r r tod i f i cu t i t rn  i n  t l r a t  sod iun r  b i ca r -

honatc ' .  instcad of  atmnroniunt  t t ic i r rbt) r ' r i r t r .  u i r r  ustc l  fc l r  cxtracî ion of

the ant igcns [3] .  Cn ;  1 r rnr l  Cn T l /  *ctc f rur  i f ie  t l  f ronr SI ]P acct t r t l in{

to  Sakaguch i  c ' t : r l .  [ ] l  h_ r ' [ . {P I  C  o r t  N fon r ' r  S  co lun rn  (Ph l r rnac i l  l ] i nc

Che  n r i ce l s .  S*cc l cn ) .  SBP r rus  i n rn roh i l i r c i l  o r t to  C 'N l l r -ac t i v r r t c r l  Se  -

ph i rn rsc  (Pharn tac i l i )  and  uSc 'd  f t ) r  pu r i l - i c l t i on  o l ' n r . , \ l ' r s .

, . l t t t ibot l i t :s .  Nlonr lc l t tnul  unt i t r t l t l ics ncrc o l r tu incd f ront  hrhr i t l -

omu cc l l  l i n . ' s  cs ta t r l i shcd  h r  a  cc l l  f us ion  t cchn iquc  us ing  SP l , 'O

nì()usc r t t tc lont i r  cc l ls  lnd sgr lcr- r t  cc l ls  l ' r t l rn l ì . \ l - l ì  c  r t t icc i r r tntunizcd

in t rapc r i l onc ; r l l r  . ì  t i r r r cs  x i th  I  1 rg  S I ì l )  ads r t rb , . : d  o r t  J  n rs  a lun r .  Thc

nrAlrs i rcrc pur i f ic t l  f r r r rn t l tc  ustr i t ic  l ìu i r . l  pror . lucccl  i r r  I IAI-U c n i icc

us ing  thc  , \ f f i qc l  p ro tc in  . \  l l i o  R t r t l  o r  thc  i nuno l ' r i l i zcd  S l l t ' .  I son  pcs

o f  th t '  n r . , \ bs  u ' c rc  de  t c r rn inc r l  r r s i r rg  u  k i t  ( \ 1O) io i \ l l - lD .  Z - r ' n r r ' d .

LISA).  
- [ 'hc 

Fur i f icc l  nrAbs \ \crr  c()uplet l  to (  NI ] r -uct ivatcd Scplur-

rosc .  Poo lcd  s r . ' r un rs  f rom n r i cc  i n rn run izcd  rv i th  SBP wcrc  uscd  as

po lvc lona l  an t i -SBI '  an t ibo t l í cs .

I l i r t t i t r . r ' l t t i t t n t i { t t t . ^ lBs .  l Ì i r r t i n -u r r r i doc111 '1111 ;11cN-succ in in r í t l cc r t c r
(S icm l r .  L ,S , . \ l  u : ì s  c ( ìu [ ] l c t l  l r r  n r . , \ t r s  l r cco r t l i r rq  to  Cucs tJ t l r i  c t  a l .  l l ó1 .

I , / r i r r .  [ ] i n r - l i nc  o l ' t l r csc  n r , \ l r s  to  thc  so l i d -p l r : r sc  Aq  sc rc  c \ i t n ' t -

i n c d  b r  t h c  l o l l t r u ' i n {  p r r r L c r l u r c s .  ( l }  \ î i c r o t i t c r  P l ; r t c s  * c r c  c o r r t c d
r l i t h  5 { ) u l o t  S l } } ' ( 5  u c  r n l } . ( r l / /  ( l  t t g  n r l } o r  ( n  j l l ( l 1 r q n r l } b i  i n -
cubl t ion i r t  37 "C'  l ì r l  I  h.  l i r l lurr  c t l  b l  t r loe k ing n i th I r  i  l lS, \  in [ ' f lS.  - - i ( l

i r l  o f  cu l l us r  Su [ - r1 ì ! ' 11 ; l t un ts  ( ) f  t l r c  h r l ] r i d ( r r r ì i r  cc l l s .  pu r i f  i cd  n r , . \ h :  ( l - - s

u q n t l ) o r  i r i r r t i n r ' l , i r t c d  n r , \ h s  1 l  u g  l t r l ) \ \ c r u  u t l t l t ' r l  t o  t h c  r i c l l s .  f h c
rcac t  i o i r s  u  c rc  v i suu l i zc t l  r r  i t h  l ì ( ) r scn lc l i \ h  p r r ( ) \ i d l sc  (  l {  l l f 'O  ) - l u -
b c l c r l u n t i - n i ( Ì u s c  l q  ( l ) l k o p a t t s .  l ) c n n u r r k )  o r ' l l l { l ) 0 - l r r h c l c r l a r i t l i n
(Z rn rc r l l  l n r l  subs t r t r t c .  ( l ) ' l ' t r  r r sscss  t l r c  c 'p i l opc  spcc i f i c i t i cs  o f  t hc
m;\bs.  turr  lnc lht ' rds ucrc uscr. l .  orrc is  t r  drrublc-bi r r t l ing l rssuv i r r  r r l r ich
thc ; rb i l i n .o f  c i r ch  t - ' i o t i n - l l bc l cd  n r , , \ h  uus  t cs tc t l  l i r r  b in r l i r r s  to  thc
Cn'  j  I  prcscntcd h1,  thc nrAhs ( .5 ug'ml .  -5()  u l )  coat í r rq sol i r l  phlrsc.  

- fhr-

o thc r  n rc thu rJ  i s  a  c ross - inh i i r i t i on  t cs t  basc i l  on  thc  l rb i l i t t ' t : f  t he

Table 1. fv{onoclt lnal rnt ihocl ics nisccl ae;r inst SIIP

Spccificity' nrAbs. n Isotl,pe Hybridonra clones

( n j l l l I g G l  r  ( 1 7 )

l g C 3 a  r  ( l )
l g \ l  r  ( l )
l g G l  r  1 t )
I g C 3  x  ( l  )

{ l : f) .  {)27, 029. 051. ()5i.  i l :8,
0td). ()6-5. (X)7. 013, ( i ló. ( l7r),

{ } l  7 .  { } l  6 .  019 .  ( ) 73 .  055
0-i+. {)-i7

t iOt. ( |11

Ntó
't)i

)
;'l

j

t

)
ì
;.

C n j l l

C n j l + l l { l

Cul tu r , . '  s l rpc r r ìa tan t  ( ) l '  r ' ach  [ t t , h r i d r tn ra  cc l l  l i nc  *as  t t l d r ' t l  t c t

t l r c  r i r ' l l s  p rcv ' i ous l r  coa tc r l  s i t h  S l l l )  (5  p rg , ' n r l 1 .  C ; ry '  j  I ( l  1 rSml )  o r

Cn  i  I l  l l  ug , ' n r l ) .  I l i r rd inss  o f  thc  t t tA l r s  \ . \ c rc  ( l c t cc te t l  u i t h  I IRPO-

lahc lcd  an t i - r l ousc  Ig  anc l  subs tn t t c .  I so t . r ' 1 - l c  o l ' c i r ch  n t r \ l r  u l t s  t l c -

t c r n r i n c d  b v  t h c  N f O N O - l D .

n rA t rs  to  i r rh i l ' ' i t  t hc  b ind ine  o I  cocx is l i ne  b io t i n - l abc - l cc l  n t r \hs  t r r  t hc

str l id-Jrhlsc Cry j  I

Gt !  I : i l t rat ior t  ,^ l t tu l t 's is .5{)  u l  o l 'u  nt . \b ( l  mg nr l )  u 'erc nt i rcd * i th

5 t )  t i l  o f  ( r . t '  j  I ( l  n rg rn l )  o r  5 l )u [  o f  P l ]S .  A l ' t c r  i ncub l t i on  a t  r r x ) r ' r ì

lc  n l [ ) r  r r turc for  l  h.  - i0 u l  of  r r i rothcr  nt . ' \b (  l  nrg ' rn l  )  or  l ' IJS rr  c  rc add-

c t i  t o  thc  n r i x tu rc .  i \ f t c r  a  fu r thc r  l - l t ou r  i ncub i t t i on .  thc  r cs i r l t an t

rn i r tu rc ,11 l5  5u [ ì j cc tc t l  t o  un l l vs i s  on  l l l ' ] l -C  us inq  a  I 'SK-Gc l  G . ì (X ) ( )

S \ \  c r r l umn ( - l ohso .  J i t l ' nn )  cqu i l i h ra tcd  u i th  0 . - j , ! /  NaC[  i n  i { )  n r r Ì f

pht 'spl ;11g l ru l ' l 'cr .  pt{  7.1.

Bhrking oJ '  Í {urnurt  lg, l :  . ' ln t i fut t lv-Bin, ! i t tg ht '  t r t . ' lbs.  Thc al r i l i tv  oI

thc  n r . \ t r s  to  l r l ock  t l re  b ind ing  o l ' humur r  an t i -C ) r ' 7  /  o r  -Cn .1  1 l  l g l l :

an t iho . l i cs  r vus  t l c l c ' rn r incd  [ r ]  [ : l i sa  r r s ing  lhc  i rn t i { cn -c tx t t c t l  n t i c r r t -

p l l t c .  -< ( ì  t r l  o t ' 10  l (X )  p rg l ' rn l  n tAb  t t r  I ' l lS  r r l t s  i t i l r . l c t l  t o  the  , ' \ q -co r t t cd

s c l l s ; . r n t l  i n c u t r l r t c d  a t  3 l  o ( ' f ì r r  I  l r  t ( )  s . t t u n i t c  l h c  i t n t i t l c n i c  d c t c r r n i -

r . r l r i r t :  i ' l r . ' n . - i ( ) L L l  o f  l r J r p r o p r i l r t c l r  d i l u t c d l t u n u t t t s e r u l ' ì ì ( l : l  - i l u . r '

r r t l . l e  d  l ( )  l hc  i r c l l s .  . . \ l ' t c r  o rc rn igh t  i ncubu t io t t  l r t  - l  "C .  t r i n t l i ng  t r l  l t u -

n r . r r r  I g l : ; r r t t i l r o r l i r : s  t o  t h c  c o l t l c d : r n t i ! c r i  t t ' l t s  t l c t c c t c t l * i t l r  l ' l l l P O -

l r r l r c l c d  g t t a l  a n t i - h u t ì ì i i n  I  c h . r i n  A b  ( ( ' l p p r c l .  L i S ; \ )  i t n r l  s u l r \ l r i t l c .

Results

..1 t t r i y n S 1tc c i li c i t i t'S t t l' t I t c t rt.-l hs |l,u i sc d u gu i t t.s t S B [)

In  to ta l .  l . l  n rA t rs  \ \ r rc  ( ) l ) ta inc( | .  l l  o f  thc  l i  n lA t )s
\ \crc spcci l ' ic  lor  (n '  j  I .  anr l  t l tc  rcn' t i r i l ì in. t  2 \ \ 'crc l 'or  ( ) r '7

1 / .  \ t r  nu \bs  rcac t ivc  to  t ro th  ( ) r  7  /  lnd  C, l '  j1 l  uc rc  ob-

t r r i r rc iJ  so  l 'a r .  susgcs l ing  tha t  (  n '1 l  i rnd  C, l '  j / /  sh l r rc  n r t

l r ìa j ( ) r  c r ( )ss - rc i l c t i l c  r l c tc r  n l in i ìn ts  ( t i t l r l c  I  ) .  l -hc  i so t r  pc  o f

c l ìch  n t r \b  i s  shown in  ta l l l c  l .

l l l



Tabfe 2. Classif icat ion of anti-C1v*7 / mAbs by the bint l ing assal 'of biot in-labeled nrAhs to thc Cry j  I  prescntcd trv coartcd mAbs

Biotin-
labcled
mAbs

Binding against Cry j I presented by solid-phase mAbs Control
sol id phase
C r y i l

013 427fiXa?6tb3029065o1ó 0ó0 052

&ló*
0 1 3
0ó5
0(il
052
0?9
053
026
0{x
027
poly
a-nr lg

+ + +
_ + +  _

+ + +
+ +

+ + +
+ +

+ + +
+ + +

+ + +
+ +
+ + +
+ + +
+ + +
+ + +
+ + +
+
+
+ +
+ + +
+r

+ + +
+ + +
+ +
+ +
+ + +

--l 
+-+-+ 

-

l **

l-
t-
,l-

+ + +
+ + +
+ +
+ + +
+ + +

+ +
tl

+ +
+
t

+ +
+

+ + +
+

+ + + + + +
î

+ + +
+ + + + + + + + +

50 gl of puri f icd mAhs, 5 1tg'ml, werc coalcd on microplaîcs. Ihen 50 1l of 5 gg'ml Cnj 1 *cre added to thc $cl ls. Aftcr a l- l ìour in-
cul lat ion at 37oC ani l  washing. biot inylated mAbs (2 !&nìl) \Àcre addc'd to the wclìs. As a c(ìnìrol f( ìr  îhe antibod!- act ivi ty of eiìch bi(f i11-
lnbeled mAb, the biot in-labcled mAbs wcre rcacted with sol id-phnsc Ct' j  / .  l lcsults are prescntcd l ._,- ahsorbancc at {9lnm. +++ - > l l  ++
= 0.5-1.0i + = 0.1-{1.5: - - <0.1: + = not done.

Epitope Sptcificities of Anri-Cry j I rnAbs
Thc epitope spccificit l, '  of each mAb was analvzed bv

the abi l i ty  of  each hiot iny ' latcd rnAb to bind to thc Cn'  j  I
presented by the sol id-phasc mAbs. As shclrvn in table 2.
the resul ts al lou'ecl  thc grcluping of  the se nrAtrs into thrce
fami l ics c l i f fcr i r rg in their  f ine sperci f ic i t ies:  group l .  0+6
and 013;  g roup 2 .065,  060.  052,029 and { }53 ,  anc l  s roup 3 .
026,00'1anc|  027. Group 1 nrAbs and group 2 r lAbs sho* 'cd
the rc 'c iprocal  rcsul ts as fo l lou,s;  b iot inylated mAb in one

-qroup could hincl  to the Crr 'T l  presented by the othcr
group mAbs, but not to that  prcsentcd by thc mAtrs u i th in
the same group. The rcsul ts suggcst that  epi topes for
group I  mAbs arc c l i f fcrcnt  f ronr thosc for group 2 nrAbs.
B io t in - l i rbc lcd  qror rp  3  n r , \bs  gavc  r ro  pos i t i vc  rc l rc t ions
against  Cry j  /  prcscnted bi '  othcr nrAbs, cve n b,v polr ' -
c lonal  Ab. ancl  sol ic l -phase-coat ing grc)Lrp 3 nrAbs could
not  p rcscn t  thc  an t igcn  to  o thcr  mAbs.  I - lowevcr .  i t  i s  con-
f i rmcc l  tha t  b io t in - lahc lcd  s roup 3  r lAbs  cou lc l  b ind  to  rhc
sol id-phase-coatcd Cry j  1.  and that grt tup 3 mi\bs \ r 'cre
rca l l l ' coa tcd  on  t l te  p la tc  ( ta t r l c  2 ,  thc  las t  co lu rnn  and thc
last  l ine).  The cpi t r ipcs f t - r r  sroup 3 nrAbs arc consic lcrcd
to  bc  loca tcd  a t  the  inncr  spacc  c l f  thc  molccu lc .  and thcv
n'oulcl be cxpr-rscd as crvpt()antigens to its surface u'he n
conformat ional lv changed. The epi  tope spcci f ic i ty '  of  cacl ì
g roup 3  mAb cou ld  no t  be  dc f incd  in  th is  expcr in renr .  A l l
of  thcse f indings suggest that  Or '7 /  moleculcs take a

rì lonorner" ic forrn in $ ' i ì ler  solut ion.  arrd they have no rc-
pca t ing  express ion  o f  thc  dc tc rmi l ran ts  r )n  thc i r  sur facc .

Thc grouping of  thc mAbs rncntìoncd above rvas val i -
c la tcd  bv  the  c ross- inh ib i t ion  tcs t .  In  t l r i s  rnc t l roc l .  i f  tw( )  o r
morc  nrAbs cou ld  inh ib i t  cach o thcr  in  a  rcc ip roca l  f i r sh-
ion ,  thcv  are  cons ic lc re  d  to  be  menrbcrs  o f  thc  samc group,
nlorco\/cr .  a mA[r in one qr()up u 'oulc l  not  conrpctc rv i th
o thcr  g roup n ì r \b  to  b inc l  to  thc  so l i t l -p l r r rse  i rn t igcn .  î r t r l c
3 shorvs thc rcsul ts.  Thc- niAl-rs nrthin groLrps I  r l r  rv i th in

sroup 2  inh ib i tcd  cach o thcr  in  a  rcc ip roc i i l  fash ion  (sur -

rc lunclecl  r r i th th ick l incs).  Howcvcr.  group I  nt ' \ t rs conl-
pctccl  u ' i th biot in- labr ' l t - -c l  sroup 2 nr i \bs crcrpt  053 to t r ind
to  thc  so l i t l -phasc  Cn '  . Ì  I  (surnrun t lcc l  n i th  t l r in  l incs) ,
w' l tcre i ts group I  n i . { t rs dic l  not  in l i i l - , i t  l - , incl ing rr f  l r iot in-
labc lcd  s roup I  r t rAbs .  l ' h is  onc- rvar  i r rh ib i t ion  w i l l  bc  l ' u r -
thcr  s tu r i i cd  in  thc  ncr t  c \pL- r i r l rcn t .  

- fhc  
cp i topc  fo r  053

rvhich is consir lcrcci  to hc a nrcr l t rcr  of  group f  u ' ls  s l rorvn
t t l  bc  c l t rse  l r  rc lu tc - t l .  bu t  n t l t  i c le ' r t t i ca l  u i th  thosc  fo r  o thcr
rlAbs in rlrttul 'r l . Thr- sr()up 3 rn,\bs clcfincd [rr ' 11' '. i lbovc
cloublc-bindine assav could bc- fur t l icr  d iv ic lccl  into t rvr-r
g roups  bv  thc  c ross- inh ib i t ion  tcs t  (e ror ip  3 :  02ó anc l  (X) - l :

group -1:  027) becausc thc rrrAb f)27 shorvs no inhibi t inc
ab i l i t l ' fo r  o thcr  mAbs cxcept  i t sc l f .  The inh ib i t ion  p : r t t c rn
of nrAbs u' i th in group 3 sho* 's that  the cpi topes for t l rc tu 'o
r lAtrs are c loselv related. but not ident ical  u ' i th cach
othcr .

Kalash i  ma,/Tan ia i  Tan i  su chi , /L jsui 'Ando

Ku r in ro to 'N{a t  uh  as i

f i2 Ant iecn ic  De tc rn t i nan ts  o f  Cn  i  I
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5{ì pl of 2 prg, inrl  Cry I I  $'crc coated on nricnrplí ì tes. I- l iot in- latrelcd rnAbs (2 pgiml)

cncc or  a t rsencc of  l iqu id-phasc un labc lcd nrAbs (10,30 and 1(D pg iml ) .  1**  :  l r4orc

nrAt r ;  ì - *  :  3 l ! *49r t  I  *  =  l , - i *19%; t :6-149L ' ,  - :  <57c inh ib i t ion '

were reactcd to  the so l id-phase ant igcn in  the Prcs-
than -50 ' r  inh ib i t ion o f  thc  b ind ine of  b io t in- la t rc le  d

Table  4 .  Retent ion t in tc  o f  the peaks

eluted from a G3Uil S\\ 'colutnn and pcrr-

ccntirge of the peak s arca

SamJrles Retention t ime

Erper i r lcnt  I
c r y i I
029
046
()51
( t29+Cn'  j  I
0 . - l ó + C n '  j l

0 1 9 + C n ' 7  / + 0 { ó
0 2 9 + C i l  j l + 0 5 2

0 .16+Cn ' l  / + ( )29

[ :xpcr imcnt  2
crl' j I
0lfi
{ t26+Cn j I

C n j l
027
tt)7 +Cn' j I

r7.801 (er .e)
17.385 (9e.r)
l7.. l fr5 (97 e)

17.45,s  (10.1)

2r .-51 l (43. r ) 2:.568 (48.e)

2r.63s (5.8) 2: .ó81 (5.6)l-5.265 (8-3.7)
1 5 . 3 1 8  ( e u . l )

l4.l2l (9rr.8)
15.335 (5f Ì . -s;

12 .31  1  (7 . -s )
r .1. l2 l  (63. .1)  15.36-5 (16.0)

I L 5 l  I  ( 4 3 . I )  2 : 5 6 s  ( l t i  o 1
l7.r)68 (99.5)
17 .078 (5ó . - l )  21 .578 (1S.3)  :1 .63S t l l .8 )

2l .0-18 (41 .0) 21.868 (.50.0)
17.80r (9{1. I  )
r7 .s l5  (1 r .1 )  21 .071 (19 .8)  l l . t {95  (2 -1 .7 )

Pcrccn tagcs  a rc  g i vcn  in  p l r r c t t t l t cscs .
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F ig .  1 .  [ :  l u t  i r r r r  p ro f  i l cs  o f ' co rnp lc r rs  c r  )n :  i :  l  i n  g  o1 '  ( -n  j  I  un  r l  r l . - \ bs
i n  g c l  f  i l t r l r î i o r t  u r t i r l v s l ' r .  - i { l r r l o l ' r r  p u r i l ' i c r l  n r . . \ h  ( l  n r g  n r l ) r r l s  r t r i r c d
r i i t h  , 5 ( )  t r l  t r l ' ( i r  7  /  ( l  n r g  n r l )  ( ) r  l ) l ì S .  , ^ \ t ' t c r  u  l - h o u r - i n c r r b u t i o n  u t
r ( ì ( )m t c r ì ì [ ) cn r tu rc^  i t n t t l hc r  r t t , . \ b  t l r  l ) ] lS  r r l r s  i r t l r l c r l  t o  t l r t  r l i r l u l c
* i t h  fu r thc r  i ncuh l r t i on  fo r  I  h .  The  rcsu l îu r r t  r r r i r t r i r c  i r i r s  su l r i r : c ted

to  Ì lP I -C  gc l  f i l t r u t i o t ì  ( )n  u  T 'SK C3(X) ( l  S \ \ '  co lu rnn .

r-_'--*=r--_--T.*__---1
10.00 15.00 20.00 25.00

026+Cry j l

10 00

F i g . 2 . l : l u r i o r r  p r o l ' i l c s  l ' r r r n r  :  l l l ) l - ( '  ( ì . 1 ( ) ( ) 0  S \ \ ' c o l u r n n  o f  n r . , \ h
(116 .  Cn  7  /  ; rnd  t r i t l t c  t t t i r t u r t '  t ) l  (  n  i  /  r rn r l  0 l ( ì .  5 { }  u l  o l '  (  n  i  l  (  l  n rg .

n r l ) l r n i , l  - 5 ( ì  t L l  o f ' n r  \ b  0 1 6  ( l  n r t  n r l ; r r c r c  n r ì r c t l  l o g c l h c r .  , ^ \ l ' t c r  l  l -

I t r l r t r  i r t cuh i t t i t i n  l t t  r ( x )n l  t cn ì [ ] t r l r l u r t .  t l t c  r r i \ l r l r r  r r l r s  suh . j cc tcd  t r r

l { t ) t - ( '  g c l  l ' i l t r l t i t } n  u s i n g  a  G i ( X X }  S \ \ '  c o l u r n n .

. .1t tu lv.st 's  ot t  t l r (  Bir td i r tg oJ' t l rc nt , - lb.s to Lir l r t rd- [ ) l t t t .st ,
Cri ' l  l  l ,v I l l ' l .C (ìt l f- i l trutiott
S i r rc r -  t l t c  onc-n l i r  inh ib i t ions  \ \c l ' c  o l ) \c r rc r l  hc tu ,ccr r

l r io t i r r - labc lc r l  g roup I  n rAt rs  an t l  un labe lc t l  s r ' ( )up  I  rnAbs
in  thc  c r ( )ss - inh i t r i t ion  tcs t .  I {PLC sc l  l ' i l t r i t t i t i n  ana l } ,scs
\ \ 'crc pcrfonl lcd 1r l  t lc tcrrnìnc \ \ ,hcthcr gl 'o l lp I  nt ' \b 0-16
an( l  group 2 rnAbs 019 and 052 arc capi t t ) lc  of  colr incl ing to
C,y  j /  to  fo rnr  t l r c  cornp lc r  Ab-As-Ab in  thc  l iqu id  ph l rse  .
î rb lc  -1sunr r r ra l ' i zcs  the  rc tc r r t i t ln  t in tc  anc lpcrccn t  Í ì rca  o f

c l r i ' l r  pc l rk  ob t l i i l r c r l  in  t l r c  sc r i r rs  r l i  gc l  l ' i l t ra t i t tn  tc . , t s .  I r i t -

u r r  l i r  s h t l u s  t h c  c l t t t i o n  p r o f  i l c s  f t ' t r n t  l ì  C S 0 l ) ( l S \ \ ' c o l u n r n

o f  ( ) r '1  l .  r r rA l .  016 (g t " ( ) t lp  l )  a r ld  o l - thc  con lp le  \cs  f ì r r t t t c t i
h r  ( l -16  *  ( 'n '1 l  t r r "0 -16  *  Cn ' .1 /  +  019 (u ruup l ) ,  Thc  rc tcn-

t ion  t in rc  o l  thc  rn i r tu rc  con lposc( l  o f  ( l l9  +  C,y . i  /  +  ( ÌJ6

\ \ i ìs  c lc i ì r '11'rc,Jucccl  conì l larecl  rv i t l i  thosc of  { )+6 + C'n '  j  I
i r r rc l  r r l '0J6 or Cn'  j  I .  On thc other hand, as sho\\ 'n in f isurc
lb .  thc  rc tcn t ion  t i rnc  o f  thc  n r i r tu rc  029 *  Cr r ' . i  /  +  05 :
(grou1'r  2)  * ' l rs t l rc sarnc as thzrt  of  (129 * Cn'7 / .  ancl  thc c lu-

Klu'ush i  nr  a ' - l -a n i  a i  
- l 'a  

n i  g u c h i ' t .  Ì  s  u i , , \  n d t t

Ku r in ro to  \ l a tuh r t s i

; \ n t i gcn ic  Dc tc rn r in l rn ts  t l f  Cn '  i  t



t ion profi lc of the rrri.xtr-rre is cornposcd of the pattern of

the Ag-Ab conrplcx plus the mAb alot t t ' . ' fhe resul ts in-

dicate rhat group I  nrAb and group 2 nrAb could bind

sirnul tancoush'  to Cryi  /  in thc l iquid phasc to forrn an Ab-

Ag-Ab complcx largcr than thc conlplcx of  group I  mAb +

Cry j  I  or  group 2 mAb * Cn'7 / .  Sinr i l i t r  rest t l ts  we rc ob-

taine d in the case of  013 (group l )  + Cn'  j  I  + 029 (c lata not

shown).  I t  beconles c lear that  on thc surface of  l iquid-

phase Crt' i  /, the birtding sitc:s for group 2 mAbs are lo-

catcd apart from those ft-rr group 1 mAbs. and a rnAb in thc

e,roup 1 rlor:s tlot cotrlptrte rvith a group 2 nrAb to get each

cp i tope in  the  l iqu id  P l rase .
lrigrrre 2 shorvs that thc group 3 mAb 026 and Cry j I do

not form any cÌomplcx whcn mixcd together in thc l iquid

phase, as incl icatcd by the fact  that  thc c l t r t ion prof i le and

the rcterr t i t . r r t  t intc of  thc nr ixture consist  of  threc peaks

correspotrding to t l rat  of  the mAb alonc and thosc of  the

r\g alone. Sirni lar  rest t l ts  were otr ta incd i r t  the casc of  027

(elution profi les are trot shtlu'n). In grtlups 3 and 4. thc

mAbs \\"ere confirnte d to be incapable- of trinding to Cn'i I

in the l iquic l  Phasc.

Blocking of the Binclhry ctf Huntun IgE 
"lttibocll' 

to

Crl' j l antl Cty j ll by the illouse ntAbs

It  is  vcry i r r rportant Lo c lcte rminc u 'hcthcr the cpi t t lpcs

rccognizcd by the mouse mAlrs arc rc latcd to the al lcr-

gen ic  de terminants  fo r  hun lan  a l l c rg ic  rcac t ions .  I lun tan

scrun' ìs f r tm ccclar pt l l len al lcrgic incl iv ic luals u 'crc aclded

to thc sol id-pl iasc Cn'7 /  or  Cn"7 / /  in thc pl"cscncc or ab-

scnce of  l (L- l (X) pg/nt l  of  thc rcprcscnt i t t ivc mouse nlAl ls

from the l i lur  gr() t tps.  As shou'n in tat t lc  5.  thc ntost  cf fcc-

t ive ntAtr  or t  thc bl t lck ing of  huntan lgE binding to ( i r '7 /  is

the nrAlr  {J-16 (group l ) .  whic l i  inhibi ts thc IgE ant ibody

binr l ing of  a lnrost  a l l  cascs.  ancl  t l tc  c icc.rcc of  thc inhibi-

t ion u'as -l{) '-E(}ti,. In the cascs of thc ntAbs t)52 (group l).

02ó (group 3) and ()27 (group 1).  inhi t r i t ion excccding 5092

cuuld not bc obscrvct l .  L lorvevcr.  l tunr;r t t  IgE binding tc l

Cn' j II coulcl bc u'cll inhibitcd t ' 'v anti-(ir ' . i  l / nrAl'rs N2(r or
'127 

(27-78 / ( .  tab lc  f ' ) .  S incc  h t tn t i t r t  IgE an t ibo t l i cs

against  C, l '  j  /  gr  C)r '7 / /  n l ight  t rc polvclonal .  inhibi t ion

more than -10Î i  coulc l  be considcrcd to bc s igni l - icant.  Thc

cpi t t lpcs rccosnizct t  by thc eroup I  mAhs and t l t r lsc f t l r

N26 and 
' l '27 

nr ight  bc inrportant t lc tcrr t t i t t l tnts on Cn'  j  I

ant l  Cn'7 11. re spcct ivcly.  for  a l lcrgic rcsptrnscs i l t  huntan

beings.

Table 5. Inhibit ion of huntan IgE Abs from binding to Cn'1 / b,v

mousc anti-( ' ry '7 1 mAbs

Hunran Binding to
s€rum sol id-phase

C r t j l

lryI :htli:glbry"u :c2 t I --
mAb ù{ó nrAb 052 mAb 02ó mAb 027

(group l) (group 2) (group 3) (group 4)

t { . r .
No.  l l 0
M .K .
Y.NT.
A .N .
K.K.
\'.\'.
No.  199
No. -131

fvlea ns

-i2: t 3l
901  r3 l
l0l  + l5

l , l l9  +  ló
l . t 7 0

l 2 ó r l . \
.l-55 r t.1
298
23t{

-58.7
29.5
71.3
-s6.5
45.6
80.q
70.0
68.2
62.t)

59.9 +

3:.{ l
-)r <
; t . - '

I .r1
16.6
3l ._5
rì.0

J - 1 . , l

-1:.0
0

38.6
l{i.0
ti.ó

I ó.,1
38.ó
1 1  I
- t . +

t l .0
IL t i
.12.3

3().6
Iri.l
l -5.-5

t -1.ó
lèi.9

t l .0
23.0
2.1.9
-16.5

-50 ul of 100 pgml mAlrs \ \crc rciìcttcl  t t t  thc sol id-phasc Cry i  I .

Af tc r  a  l -hr rur  incubat ion a t  37 'C.  - i0  u l  o f  hut t t i tn  scrunìs  (1  : lJ  d i -

lu tcd) l ' ront  pat icnts  wi th  cc t lar  po l l in0s is  r r r . r rc  addcc l  to  thc  $c l ls .

A f t e  r  o r c rn igh t  i ncuba t i on  a t . l 'C ,  t hc  b i n t l i ngs  o f  human  l gE  an t i -

t rod ic 's  to  the so l ic l -phasc ant igc-ns *crc  dctcc tcc i  u ' i th  ant i -hunt ln

c  cha in .

Table  6 .  Inh ib i t ion o f  huntan
rìrousc anti-Cn "/ / /  mAbs

IeE ' \bs front bincl inc to Cn',t  /  b,v

Huntan

seru|lì

I l indinc trt
str l ic l-pl iasr:
c ry i t l

Perccnt  inh ih i t ion t rv
anti Cry j Il

nrAb N26 nrAb Tl7

I  t . l
Y.\ '.
\ ' .Ní .
N { .K .
A \ .
K .K .
No.  {31
No.-1 .10

l\ l  crr n s

3 7 0 + 5
lS-5 + rr
3. i- i  + l()
l - i l + 3
l6. l
l ( ) - 1 + l
I  t t
t l l

1 0 9 f 0

17. ( )
. ì l . l
l s .q
- i ( - ) . .1

! i  a

-r I _

. s l . l
7S.0

5 ( Ì . 3  r  l e . l

' l -7 
t

37.6
. i l . l
56.3
l l s
- r+ .+

17.3
67.t l

-19..ì  + 11.6

- i ( )  r r l  o l ' l ( } ( )  l r r  n r l  n t . , \ l r :  \ \ c r t  r t i l c tL t l  t t r  t hc  s t r l i t l - ph : l sc  ( ' n  j  I l '

, \ f t e  r  u  l - l t ou r  i t t cu l r i t t i t i t t  u t  - ì 7  o ( - .  - i ( ì  u l  t l l ' l t u t t t i t n  sc run l \  ( l  : l - -1  d i -

l u t c t ì  )  f ro t t t  p l t t i u t t t s  r i i t h  c t r l i l r  F t t l l i n t l s i s  \ \ c rc  l ì t l de  t l  t o  thc  r r c l l s '

, \ f ' t c r  o rc rn i r l h t  i r r cub l t t i t t n  ; . t t  J " ( ' .  t hc  h in t l i ngs  o f  hun t i t n  l g l :  r t n t i '

l r oc l i cs  l t t  t hc  s t l l i t l - phusc  un l i qe  ns  r r  c rc  dc tcc tcd  rv i th  l t t t t i - l t un t r t t t

r :  c l t l r i n .

)
I
I

:
)
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Fig. 3. Pcrcent binding of the mAhs to srr l id-phase Cry'7 /  in thc
prescnce of liquid-phase Cry7 /. 50 pl of 2 uchrl niAbs wcre reirctcd
with sol id-phase CryT / in the prescncc or abscnce of various concL-n-
trat ions of l iquid-phase Cry'71.

Discussion

Distr ibut ion ant l  character ist ics of  B-cel l - t ropic epi-
topes on Cn'  j  1 nrolcculcs wcrc analyze d using ntAbs ob-
taincd in our laborator ics.  In th is study, no mAbs react ive

to both Cry j / and Cry j/1 rvere fourrd so far, suggesting
fhatC4, j land Cry j I I  share no nrajor cross-react ive dctcr-

minants .  Thc  resu l t  i s  cons is ten t  w i th  the  observa t ion  in

the  hunran IgE E l isa  inh ib i t ion  tcs t  rcpor tcd  by  Sakaguch i

et  a l .  [4] .  Howcvcr.  s incc rvc coulc l  l iave onlv two nrAbs

spcci f ic  f  or  Cry,y / / .  thc possibi l i ty  rcmains that a total  of  23

nrAbs is insuff ic icnt  for  t l rc c letcct ion of  such detcrrni-
nants .

IgE an t ibod ies  f rom a ln ros t  a l l  pa t icn ts  u ' i th  thc  cedar
polf irrosis have bccn rcportcd to rcact rvith trttt l t Cry j I ancl

C,) '  j / / ,  u 'h i lc  scrums front a minor group of  pat icnts \ \ 'crc
found tot'rc reactivc only to C,)' j  I or C4, j l l  l4l. 

' fhe 
N-

tcrminal  scqucncc of  t l ic  10 rcsiducs of  Cr1'7 / /  has bccn rc-
ported to bc cliffcrent from that of Cry j I, so Cr1,7 1 and C4,
j  I I  arc considercd to bc c l i f fercnt  f rom each other.  Sincc

the conrplete pr i rnary s l lucture of  SI IP has not been avai l -
ablc ye t, rve could not define rvhether Cry j II is an artif icial

brcakdown product of  Cry 7 1 dur ing the pur i f icat i r tn prn-

cedures.
Our ant i -C,y j  I  nrAbs tested could be classi l iecl  i r i t i r

four -{roups by their  f ine speci f ic i t ies.  Group 1 nrAbs. i ) " l t r

and 013, were conf i rmed by I - IPLC gcl  f i l t rat ion to bc capa-

b le  o f  cob ind ing  to  l iqu id -phasc  Cr ) ,  j I  w i th  q roup 2  nrAb

019 ( f ig .  1a) .  In  the  doub lc -h ind ing  assAy,  i t  i s  a lso  ind i -

catcd that epitopes for group 1 mAbs arc differe nt fì 'orrt

those for group 2 mAbs. I - [orvcver,  in the cross- inhibi t ion

assay, lvhcre the Ag is coate d on a platc,  group I  mAbs, { . } i6

and 013,  d ic l  inh ib i t  g roup 2  nrAbs f rom b ind ing  to  thc

sol id-phase Ag. n 'hcrer i ts group 2 mAbs di t l  not  i r ih i t r i t

h incl i r rg of  group I  mAbs. This one-way inhibi t ion miglr t  bc

explaincd as fo l lou's:  the cpi tope s for  groups I  and 2 mAlrs

are di f ferent f rom cach othcr.  ancl  they are located suff i -

c icnt lv apart  f rom e ach othcr so that the t rvo group ntAbs

do no t  conrpc te  in  b ind ing  to  the  Ag in  the  l iqu id  p l tasc ,  in

cr- lntrast ,  sL)rne conformat ional  changcs would occur in t l rc

A-e molecule to make the trvo cpi topes gct  so c loscr ly Lh;r t

the two mAbs interact  to each othcr in bincl ing to the l rnt i -
gcn coatcd on the sol ic l  phase. In addi t ion.  s i r tcc eroup I

nrAbs 046 and 013 *'crc shorvn tc-r have a highcr afl inity

than group 2 rrrAb 052 and 029 (as suggested b1' f ig.  3) ,  the

one-way inhibi t ion would be easi ly i r tc lucc:d.  Conl" i t rma-

t iona l  c l ra r tges  in  an t ig t -n  mo lecu les  induced [ ' r1 ' th r '  in tc r ' -

act i t ' rn bctrvccn thc ant igert  ancl  p last ic plate havc hcc: l t  rc-

portcd in sevcral  papers.  lv{an,v of  the changes arc rc-

porte d as changcs in ant igcnic i ty,  for  exarnple .  Fr icguet ct

a l .  [7 ]  repor tcd  tha t  n rAbs  d i rec tcd  to  an  ep i tope o t t  thc

B.-subuni t  of  Escl ter ichia col i  t rvptophan svnîhctasc bind

slorvl l '  to thc nat ive Ag solut ion.  rvhi lc thc mAbs rcí ìct

qu i tc  rap ic l l r  to  the  an t ige  n  absorbcd on  a  n t i c rop la lc ,  a l rd

the  au t l to rs  mL 'n t ioncd tha t  the  ; : ro te in  n r igh t  unc lc rgc t

son' ìc dcnaturat ion u 'hc-r t  i t  u 'as aclsorbcd on a nt ic l 'oplatc.

Thc  e  p i topcs  fo r  our  s roup 3  and 4  mAbs bc long to  such a

catcgory.  Convcrseh' ,  scvcral  nrAbs had bcen rcpt l r ted

r r 'h ich  cou ld  h ind  to  r ì  cor rcspond ing  an t ige  n  in  so lu t ion .

but not to thc Ag lc lsclr t rccl  on a platc:solr ìc ntAbs t()  rae-

*ccd  AgE [8 ] .  lo l racco  nrosa ic  v i rus  p ro te  in  [9 ] .  thc  p ' -

suhun i t  o f  E .  co l i  t r lp tophan s1 'n thc tasc  [17 ]  an t l  in tc r fc -

ron fr  [2{ l ] .  Suc}ì  cascs.  horvcvcr,  have nc'r t  bccn founr- l  in

our nrAtrs.  bccausc our rnAbs wcrc sclected bv usi l ' tg sol ic l -

phasc  r r r t t igc t ts .
- fhc 

mAb 016 coukl  b lock the binding. at  the c lcsrcc ol-
- t ( ) -E0tZ, to Cn'  j /  of  human IgE, ant ibodics in scrut 'ns l ' ront

pa t icn ts  rv i th  ccdar  po l l inos is .  Sonre  dcgree o f  b lock ine  o f

hunran IgE ant ibody bincl ing by other ntr \bs rvas t t l ' rscrv 'cd

in sonrc scrunìs.  but  not in al l .  The binding to C,y i /1 u,as

blockcd try mAbs N26 and T27. Since hunran IgE ant i t rod-

ics against  Cn j  I  or  Cry j  I I  are polyclonal ly proclucccl .  ovcr
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- t0îÉ inhibi t ion by a mAb rnay suggest that  the epi tope

sccn by thc nrAb is the tnain and impt-rr t i ìnt  targct  of  the

IgE ant ibodies to the al lcrgcns. At prcscnt,  s i t tcc u 'e have

l i t r lc  informat ion on the c-pi topes corresponding to thc hu-

rnan l ' r locking ant ibor l ics.  the detert t r inat i t l t t  t l f  the epi-

topcs for thesc- ntAbs rvil l  give ntuch bcncfits for unclcr-

standing the rnechanisnts for  imntune rcsponses to the al-

lcrgcns and tor rnakirrs strategies to control  thc responses

as reportcd by othcr invcst ig i t tors [7-13, 15, 20].  Rcsul ts

ob ta ined in  the  ana lvs is  o f  thc  s t ruc tu res  o f  thcse  ep i topes

rvi l l  be presernted in thc fo l lou' ing papcr.

l-5

ì
I

.)
j

t

)
)

Beferences

Yasucda I l .  Yu i  \ ' .  Sh imizu  l ' .  Sh ida  
' f  

:  l so la -

t ion  and par t ia l  char : rc lc r i za t ion  o f  thc  n ru jo r

t l l c ' r {c r ì  f rom Jnpancsc  ccc la r  po l l cn .  J  A l l c rgy
(- l in Irrrnrunol I  $S-l:7 I  :77-8ó.

l r la rsh  DG.  Grxrd f r i cd  l - .  K ing  TP.  P la t ts -Nf  i l l s

TEA:  A lL ' rgen nonr rnc la tu re-  ; \ l l c rg l '  I93S; -11 :

ló t - l f iq .

î rn ia i  i v ' t ,  Ando S.  Usu i  Ì t { .  Kur in ro t , r  N l .  Saka-

guch i  N ' f ,  Inou l t '  S .  \ {a tuh i rs i  T :  N- tc rnr inu l

; , rn r ino  i t c id  scqucncc '  o f  n ra jo r  a lL ' rgcn  o f  Japa-

nesc  cL 'dar  po l l cn  tCn j  t  t .  FEI IS  t ,c t t  19 , Î l Ì : l l 9 :

_rt9-:ì3:.

Sakaguch i  N '1 ,  Inuuvc  S.  Tan ia i  M.  . . \ndo S.  Usu i

\ f .  N{a tuhas i  T :  Idcn t i f i ca t ion  o f  thc  scconc l

nrl jor al l t" ' rgcn trf  Jrrpancse ccdar prl l lcn. Al-

lc rg_v- I $-/():-1-5 :309-3 I l.

Ekra inudt lou l lah  , . \K \ f .  K is i l  FT.  Sc 'hon AI { :

P t r r t ia l  charac tc r iza t ion  o f  an  an t igcn ic  s i te  o f

h i t h  m o l c c u l a r  u c i { h t  l - r e s r c  u n î i r c n .  a  n c -

u , r ; t ss  po l l cn  a l l c rgcn .  us ing  a  lnonoc lon i t l  un t i -

l r t ' . l ) .  N{o l  l r r rmuno l  lqS6: l -1 : l  I  l - l  17 .

Chepnran NtD.  I l c r  n iann f ' \ \ ' .  P la t ts - \ l i l l s

1A[ : :  F .p i t r tpc  n rapp inr  o f  t * r t  n ru jo r  inh l r lan t

r r l l c r tcns ,  Dt  p  I  tnd  I )s  1 '1 . l ' r r lm nr i t cs  o l 'gc -

nus  l ) rn r r r i lo ; thugt id ts .  J  I rnmur to l  19Sl : l i9 :

l 179- | -ltil.

l l t r sc 'JR.  Rcc îor  S I : .  F ischcr  J .  l -a ronno R.  Dc-

lcspcsse C:  Pr r t t !uc i i t rn  unr l  chunrc t r r i zu t ion  t l f

r ì ì i ) i l sc  monoc lona l  u r r t rbo . l i cs  to  a l l c r tc r t i c
( p i t ( ì p c s  o n  L o l p l  ( R r e  l ) .  I n t r n u n o l r r s , , ' l ( l l i b :

.r9:.i09-3 | .s.

Os lon  - l l ì .  K luppcr -  I )G:  Tu t l  rnu jo r  hunr . r r t  r r l -

lu rgcn ic  s i tcs  on  r i rg t r ' c t l  a l l c r tcn  E idcn t i f i cd

hr  us ing  nrunoc lo r r l l  an t ibod ic 's .  J  In rnrunr l l

I  9l ì6: I  16:l  I  0r l- l I  I  5.

9  l - i n d  P .  H r r n s c n  O S .  H o r n  N :  T h e  h i n d i n g  o l

r ì ì ( ìuse  hvh , r i c lonur  i rnd  hur r ran  lg [ :  an t i t rod ies

trr thc niajor fecal ; .r l icrccn. I)er p I .  ctf  l )ernru-

t o p h a g i  d e's p/cn)1.\ ' rsi ,r  r .r .  I ìelat ir  c bi nd i  n g si te

Ioca t ion  anc l  spcc ie  s  spcc i l i c i t r  s tud ics  by  so l id

p h r r s c  i n h i b i t i o r r  a s s u r s  w i t h  r a c l i o l a b c l c t l  i r n t i -

gcn .  J  lmmur to l  I  9Sf i :  I  l0 : - l l5$-11ó1.

l0  Esch I {F .  K lappcr  I )Cì :  Idcn t i i i c i . r t i t tn  and lo -

c : r l i za t ion  o f  a l l c r {cn ic  t l c t r ' rn t inants  ( )n  g rass

r roup I  an t ig tns  t rs ing  n tdnoc lon l l  an t ibod ics .

J  I r n n r u n o l  l 9 N 9 ; l { l : l 7 l l -  l $ 1 .

l1  Chapman l \ ' f  I ) .  Su thcr land \ \ ' l t l .  P la t ts - lU i l l s

TAE: Rectlgnit ion o[ $r ' t t  l )L'ntwtopltdgoidcs

pítror* 's\ ir t trr  -spccif ic cpitrrpcs on i tnt igcn Pl

t l  us ing  monockrnu l  an t ibod ics :  B ind ing  t t r

cuch e  p i topc '  c i ro  l - r r '  inh ib i tcd  bv  scrun ts  f r r in r

dus t  rn i tc -a l l c rg ic  pa t icn ts .  J  In rn tun t t l  l9S- l :

l -13:l.llilv 1195.

l2  l r i l r ta  \ f .  K i ì tan ìura  K.  Kut 'o  RT.  Ish izaka K:

R c l u t i o n . h i p  b c t r r c c n  T  c e l l  r c c c p t ( r r  u n d  î n t i -

scn-h ind ing  fac to rs .  I .  Spgg i f iL ' r1v  o f  t t rnc t i t r r ta l
- l '  

cc l l  rccc 'p t ( ) rs  ( )n  m( )usc  T  cc l l  h lb r id t lmas

t h l r t  p r o t ì u c c  a n t i g c r r - b i n d i n q  f l c t o r s .  J  I n t n r u -

nol I  9St): l  -1-ì:39()9-.-ì9 I  ó.

l . l  l r v i r t i r  I l .  K a t l r n r u r . r  K .  K u h o  R T .  G r c v  l { \ 1 .

I s h i z l k a  K :  R c l l t i r r n s l r i p  b c t * c c n  T  c c l l  l c c c p -

t r l rs  un t l  an t i {cn- l . ind in I  luc t t i rs .  IL  C 'on t r t ron

l u r r t i g c n i c  r i c t c r  n r i n r r n t  a n t l  c p i t r r p e  r c c o { t t i î i o n

s h u r . ' r !  h i  T  c c l l  r t c t p t ( ) r s  a n d  u n l i g c t t - l . r n r l i n g

fac t t r r : .  J  In tmuno l  l9 f i9 :  I  J - ì : - i917- - ì9 :1 .

11  l laur  X .  . - \ rh r r r r rc  l l .  l \ l azur  G.  D* r i r i r  \ l  P rc -

I i c z  L l .  S t c i [ L ' n r a n n  G :  S t r u c t u r r - ' .  a n t i t c n i c  d c -

tc r rn inants  o f  sor r ì r  c l rn ica l l \ '  i n r i : t i t l r l í rn t  Inscc t

a l l c r tcns :  C l t r i t t t to tn i t l  hcmoqlob in \ .  Sc icncc

I 9fÌ6:13.i : . ì5 I  -35-1.

Sa in t - l ì cmv I \ {R.  Lchrun I ' l \ ' t ,  Lcbccquc  SJ .

ì \ lasson Pt - :  The hurnan i r t tn tunc  r r - \ l ) ( )nsc

nga ins t  n ia jo r  a l l c rgcns  f r r rn t  housc-  c lus t  mi lc ,

[)r 'vl l |s11tJthitcoir/es ptù()n\ ' îsi t tus. I l .  Idirrt lprc

CrtrS\- rc i ìCt i t lns of a I  le rgc n -spcci f ic a n t i l r trcl  ics.

Eur J Inrnrunol I  9Sfi :  I  6:-575--51i0.

Gucsi lon JI-.  Tcrnl 'nck T. Avcnrnrr- 'as S: The

tu .c  i . t f  a r  id in -h io t in  in lc rac t i i . rn  in  inunt tnocn-

zvnra l i c  tcchn iqucs .  J  I  I i s t t t chcn t  Cv toche m

1 9 7 9 : 1 7 : l  l , l l  - 1 1 3 9 .

Fr icguc t  I ì .  D javad i -Ohan iance L .  Go ldbcrg

IUE:Sonr r '  n tonoc lona l  a r t t ihod ics  ra ised  * ' i l h  a

nat ivc  p ro tc ' in  h inc l  p rc fc rcn l ia l l l '  t t t  the  c lena-

tu rcd  ln t ig t - ' r t  \ f r r l  I r r tn tunr l l  l9 l ì -1 : l l  :ó l - ió77 .

. \ l  \ l r rud l l l l l  2 - .  A l tschuh D.  Br iand JP.  van

Rcqcnnr t r r tc l  l \ fH :  Cornpr t ra î i vc  sc -n t i t i r  i t v  t l f

c l ì f l ' c rcn t  ELISA proccdur r ' s  fo r  d r . ' t r ' c t ing

n ì ( )n ( ,c l ( ) r ìa l  an t ibod ics .  J  In t rnuno l  Ì t {c tho t . l s

I 9S-l:hS:- l- i--13.

Nr r r - r i r '1  l ) .  Eschhar  Z- .  I ìuh ins tc in  \ l :  \ lon t t -

c l r r n l l  a n t i b o t l i c s  t o  h u n t l n  u l P h a - i n t c r f c r ' . r n

l r l r r l  thc i r  usc  fo r  a f f in i t vc l t r r rn ta loÈrnpht .  J  lm-

nrur r t r l  I  9 f i l :  I  19 : l l {+ -2217.

I losc  l ì .  [ : k r l tnaddot r l lh  AKI \ f .  K is i l  FT.  Sc-

h t l n . . \ l I :  I { u n r u n  a n d  n t u r i n c  a n t i b o d i c s  t o  n c

t luss  po l l cn  a l l c ' rgcr t  l -o lp1  sh l r rc  a  c ( ) l t tn l ( )n

ld i(ìtvpc. I m nt u noIoq\ I 9fitiì :6-i :-í 79-,ifi-l.

l ' l c rn rann I ' \ \ ' .  Chapman \1  l ) .  P la t ts - \ ' f i l l s
- l- .- \ f : :  

. , \nt igcn I)L'r l '  /  front îhc t lust nt i tc /)e'r-

7 7 i  11 1 1 t 1 t  |  1 s gt t  i  Ll  t 's f 'u r i  r t  t t  t ' ' .  St ruct u rul c(tf t l  pa rts(ì n

ivi th /)t ' r1; /  frorrt  I)rnrt i t | t t1thogoir lr 's p/r 'rr l t l tsi-
, i r i \  , r r ' ìd  c1 ' r i t , rpc  spcc i f i c r t -v  o f '  n tu r inc  l rG and

hurnur t  Iu . [ :  a l r t ibod ics .  J  In rmuno l  l95 f r : l -17 :

:sf l  :sJ7.

t ó

l 1

t ( )

t l i

r l  I

_ t

t

_l
t
t

I
ì

f
ì
I

.l
S

l t , '


