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Introduct ion

In  thc  p rcc t - r i ins  papcr  I l ] .  wc  s ta tcd  tha t  thc  l rn t i -Cr r .y  /
nt ,^\bs t lbtaincd in our lat-rorutorv coulc l  bc c lassi f icc l  into
four {roups [rr ,  t ] re cpi topc spcci f ic i ty ancl  that  s<lrnc of
thcsc  nrAbs rccogn izc  t l rc  cp i topcs  idcn t ica l  n i th  o r  s i rn i -
la r  to  thosc  fo r  the  hunran IeE an t ibod ies  f rom Japancsc
ceclar pol lcn i i l le reic indiv ic luals.  Thcrcforc-.  the structu ral
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Antlgenlc Analyses CIf Sugi Basic
Frotein by Mcnoclonal Antlhodies:
!1. Detection of Imrnun$reactive
Fragments in Hnzyme'"cleaved Cry i I

Abstract
Thc  - l  an t i -Or '71nrAhs s l t t -x r ing  an  cp i topc  spcc i f i c i t v  c l i f f c ren t  f ro rn  cach
othcr.  0"tr6.  029, 026 ancl  (J27. u 'ere selcctecl  to anal_r 'zc thc structure of  the ant i -
gcnic dctcrnt i r tant  f t r r  cacl t  nrAb ort  a C' ,y j l  molecule .  I rnrnunore act i r , 'e f rag-
n len ts  i l t  cnzymc-c l r 'avcd  C, l '  j /  l ve  rc  dc tcc ted  bv  mcans o f  the  adsorp t i t rp  , ' ,n
thc nr, , \b colurnn and of  the bindins to the nu\bs on F- l isa.  

- fhc 
ntAb 0lÓ u'as

found t t l  bc rcact ivc to thc f ragrtre-nts containing a Cir '7 /  N-tcrrninal  region ob-
tainccl  bv Vtì  protcasr '  or  pcpsin digc:st ion.  i rut  not  to thosc br '  l , r ,svlc-nckrpcpt i -
c lasc c l igest ion.  Thc nt ,^\b 027 w'as found to bc capablc of  b incl i r rg to thc f rag-
n lcn ts  conta in ing  a  l incar  s t ruc tu rc  o f  Asn-A la-C l r , ,Va l - [ -e -u- ' fh r -Cy 's -Scr - [_cu-
Scr-Lvs.  r r 'h ich \ \ ,crc gcl te ratcd Lr- t '  V8 protcasc. lvsr ' lcnclopept idasc r l r  pcl ls in
discst ion.  [ :ur thcrnlorc.  thc svnthet ic pcpt i t le . , \srr- , " \ la-Glr ' - \ 'a l -Lcu-- l  hr-Cvs-
Scr -Lcu-Scr - [ - r ' s -Ars  eou lc l  b ind  to  027.  t ru t  nor  to  0 ]ó .  an t l  cou l r l  inh ib i t  thc
b inc l ing  o f  027 to  (n  1 /  o r  to  i t s  in rmunorcac t ivc  f rasr r - rcn ts .  Nr l  l ' rag ,nrcn ts  ca-
pab lc  o f  rcac t i r ì s  to  thc  mAbs { }46  anc l029 cou lc i  bc  f r tunr j  in  t l r i s  s tuc l r ' .  s t rgqcs t -
ing  tha t  0 -16  and 029 rccoen izc  a  conf ì r r rna t iona l l v  cor rs t i tu tcd  cp i topc  o f  Cn.71
molccule u ' l t ic-h is c lcstrovccl  [ ' rv enzvnrat ic c lcar asc.  

' f ] r r '  
cpi topc rccognizcd l ' rv

thc rn.Abs ()27 t t r  0 l6 u as fout t t l  to bc locatccl  in corr f t i r r lat ional l ) ,  h i t lc lcn prrr ts
t t f  the  l l l o lùcu lc  u 'h ich  \ \ ; r \  c \ l l ( ) \ t " 'd  to  rc i rc t  to  thc  n r r \ l rs  on l r  l l ' t c l . t l r c  l t l r rs ico-
c l r cm ica l  o r  cnzVn l l i l i t :  t  t ' c i t t n l cn t .

l l nu l - rs is  t r f  t l t csc  cp i t t r ; rcs  i l ' t ru l r Ì  l r c  vcn  in rpor t iu r t  l Ì r r  u r r -
dcrs tand ing  thc  l ' r ' t cc l r i r r r i s r r r :  o i  thc  a l l c rc ic  t l i sc i rsc  l r r r r l
IqE an t ibodv  rcs l ' r t )n \cs .  l \ lup i r ins  o1 '  a l l c rgcn ic  cp i IoPt .s
on sonlc al lcrgcns t l ,  using nt , , \bs has l rccn u c l l  c lorre us rc-
por tcd  on  gr i ì ss  1 ' ro l l cn  a l l c rqcns  t l -71 .  housc  c lus t  r r i i t c  u l -
l c rqcns  [8 - l -1 ] .  co t l  f i s l r  a l l c rgcn  Nf  [5 ]  and sonrc  inscc i  a l -
l c rgcns  [6 .  l7 ] .  Rcccnt l r ' ,  the  ccr r lp lc tc  p r iman 's tn rc tu rcs
o f  a  * 'h i t c - facc  hornc t  vcnom a l l c rg :cn  [17 ] .  a  hor rs r .  c ius t

C , r r r c . i r ' , 1 1 l g p c c  t ( ) :  l ) r .  \ l i t . i i k r t  l - l s u i

l  l . t r . i r h i l t . r r ; r  [ ì i o c  h r ' r l r c i r l  I  - a t r r r r  i t t o r i r : s  l n c

h - i - l  [ ] u t i . l k i
(  ) k : r r  e n r a  ? {  l l  ( . l . t r ì . r n  )

C  l , r t r l s  I r , r r r : '  r . \ ( i .  l ì . r . c t

1 , ) ! s - l { . 1 }  r ) l  ( ^ r b l . { } l  i 5
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nr i te  a l le rgcn  l i c r ; ;  I  I tS .  l9 ]  and o f  thc  lgE, -b ind ing  pro tc in

frorn Kentuckv hlucgrass pol l tn [20]  rvcre detcrnt inet l '

l { t iwevcr.  in a fc ' iv  c i tscs.  the informat ion on thc structurcs

o f  the  ep i topcs  on  thesc  a lk - ' rgenS is  ava i lab le  [5 ,  15 ,  16 .10 ] ,

hut r rot  in Japanesc ccdar pol len al lcrgcns.

In th is stut ly,  n 'e founr l  that  onc of  the epi t t lpcs on C4'7

/  is  cort ta incd in the pcpt idc Asn-Ala-Gl1'-Val-Lcu-Thr-

Cìys-Ser-Leu-Scr-Lys,  and anot l ìer  one is locatecl  in the en-

z\ ,nrc-c lcavcd fragmerì  ts containing a Cry i  /  N-tc rm i  nal  re-

gion. Dc' ta i ls  are prescntcd and discusscd.

Materials and Methods

",1 n I igt: r ts n nd,4 nti bod ies

Thc s: inrr '  C,y j  I  ancl  ant i -Cn' j  1 tnont tc lonal  l r r r t ibocl ics wcrc uscd

as  th r )se  in  thc  p rcccd ing  s tud r  I l l .

' fn:uttnt'ttt 
o.f Cr,t ' j l  vith Gu'tnidint'

A const i rnt  t lose of  Cn j  ls ; . rs nt i rcd r l  i th var iot ts ct )nct l t l t r l t ion of

I  l ( ,  I  guan i r l i nc  (ac l j us tcd  p l {  a t  7 .5  ) .  : r r  t ha t  thc  f i na l  conccn t r i l t i on  o f

Cry j  I  t rccamt-r  3 pg rr r l  and thc\L 'cot tcctr t rat i t lns of  guanidine rvcrc; l

ant l  l ;11.  and 150,6{)  ancl  l - i  nt . l f .  rL 'spcct ivch' .  The nt ix tures \ \crr -  in-

c i lbated at  r ( ) ( ) I ì l  tcmpcrt ì tu re for  l  h.  tht 'n,5()  p l  of  cach nl i r tu re \ l  c  re

ct letcd ()n thc r+el ls  of  nt icr t lp letcs.

F-n:ntutit ' Clcuvuge,y'Cry I t

I 'L 'ps i r t  / ) t .qe sf lorr .  Onc mi l l i l i tcr  of  1.67 mg'ml Cry i  I  in  I { ,O. lS5 pl

I ' f  t l . l  A '  I  {Cl .  lsO 1t l  t t f  I l l ( )  and - ì .1 u l  of  I  ntg ml pepsin (  f roni  pt t rc i r tc

s t l n rach  n ìucos r ì .  S ign ra .  L iS^ - \ )  werc  n r i r cd  toge  thc r .  
' f hc  

r r r i r t t r r c

rr . rs incutr ; r tcr i  l r t  r ( ) ( lm t rn lprr l turr- -  l ì l r  l {J  h.  1o st t l l ' l  thc e t tzr t t t l t t ic

r c ; t c t i t rn .  I  t l r op  t l f  p r r i d i r r c  t ; t s  ; . l t i r l c t l  t t l  t hc  n i i r l u rc .

I ' , 9 / ) r r r l t ' r t s i 'D ig t ' s t i o t t .  Onc  n r i l l i l i t c ro f  l . -5  t t t s  n t l  Cn  j  I i t t  I - { ,O* ' l t s

incuhu tc t l  i n  h i r i l i ng  wa t r r  l ' r r r  - i  n r i n .  i r f t e  r  coo l i ne .  fo l k tucd  bv  r rd t l i -

t i on  < . r l  I  n r l o t  u .2  t r l  an tn t t r i t i t u ' n  r ì c t t r ì t c  i n  l 0  n r , l l  [ -DT ' \ .  p l l  - s . ( ] .  and

5{ }u l  r r f  t r  n tq  n r l  \ ' ' 8  p r ( ) i ( ' i r . ' - ' ( f r t rn t  S tuphv lococ r ' t i r ,  S ig r r t l t ) . ' f hc  n t i r -

t u rc  \ \ i ì s  i ncu l - . r t t c -d  i t t  - ì r  ' ' ( ' l r r r  JN  h .  l )u r ing  thc  i nc t rb l t t i on .  thc  : l l n le

i i r - ì l ( l un t  t l f  t l t c  c f . r z \ ,n ìe  \ \ i t s  r i r l r , l r ' d  t s i ce  t t t  t hc  tn i r tu rc  a t  i n t cn l t l s  t l f

! * l  S h.  
' I ì r  

s top t  hc rc l rct  ion t r f  t  hc tnz\  n le .  t l te nr  i r t  u rc u l ts  i t tcuì ' r l t tcd

in  [ ' r o i l i r rq  \ \ i ì t c r  f o r  l { l  rn i r t .

/-r 'sr'/ert,/r;Treptidusa l)i{t 'stiort. l.-Í lrtg of Cn' j I itt l nrl ol (}.t}l rl l

p h o s p h a t c  b u f f c r  i n  0 . 3 , 1 f  \ u C l r i ; t s  n r i r c c l  n i t h  I  n r l o l 0 . 1 À / - l i i s - l l C ' l

i ' ' u l ' f c r .  p l l  t 1 . ,5 .  t hcn  thc  rn i r t i r r c  r rus  i ucu i , l t t cd  i n  l - r t t i l i r t r l  r r l t l c r  f o r

- i  i i i i i r .  , \ l ' t c r  coo l i i r g .  l - i  p l  t r i  I  rng  n i l  l r sv l cn . l , rpcp t i t l l t ' c  { f r r r t i t

. l t J t ru t t t , ; l ' , , r .  t o r  Sc ik i tguku  K , ' ug lou .  . l  l rP r rn )  r r c rc  r r t l c l cc l  t t t  t hc  l t t i r -

t u rc .  
- l ' hc  

r c l t i ' i i t l n  \ \ i ì s  c r ì r r i , . ' t l  t r u t  f r r r  l . i  h  i r t  37  "C .  thc t l  s l t l ppc r l  l r v

i l r c u b ; t l i r r n  i l r  l r o i l i n o  \ \ l ì t r ' r  f t r r  l { ) t n i n .

[ù 'v t rstd- [ ' iu tv '  Í l l '1 , ( ' - - l r l . t i i  \ r . t  .y '  I : r t : - t ] r t t ' - ( ' l tor  t ' r l  Crv j  I

s { } - N t H ì t r g o l ' t : t t z \ n t c - c l c l r r c t l ( i r 7 / u c r e  l o a t l c t l  t t l l t n  [ { l ) . ì l 5 c o l -

u rn r r  ( l J io -Rur l .  L iS . . \ )  cqu i l i l r : " r r t cL i  r r  i t h  ( ) .1 ' i  t r i l - l uo r t l ucc t i c  l c iL l  unc l

c l i r t r .  i l  i i  i t h  u  l i nc r t r  ! , r ; . t i i i e  i t l  o i  í i - -5 t ) ' i  l t cc ton i l t ' i l c  i r r  ( ) . l l r  t r i f ' l uo t ' t l -

: rec t i c  : r c i t l .  Pcp t idc  tnap :  uc rc  oh t l t i nc i l  bv  n lo l t i t t r r i nq  thc  r tbs t l r -

b : t r t cc  o f  t hc  c lu r t t c  a t  l l - l  n t l . ; t t t t l  t hc  c l t r t cc l  pcp t idc  f r i t c t i on :  r r c rc

n r lnuu l l r  co l l cc tcd  f ì r r  u tn i t t r r  ac id  s t -quc t t c ing  o r  E l i sa .  Fo r  E l i sa .  thc

r i - r l r cn t  t l f  cac l r  f r i r c t i on  \ \ ' as  c \apora tcd  t r v  ccn t r i f u -ea t ion  a t  50 "C .

thcn thc c l r icc l  f r ; rgnìcnt  $as c l issolvtd rv i th I - l -O.

026
mAbs

Fig.  1 .  Ef fcc t  o f  guanid inc- t rcatn tc- t t t  o f  Crr '7  /  on thc  b ind ing of

thr -  ant i -Cry7 /  nrAbs.C, l '  j /  t rcatcd r i i th  r i r r ious conccnt ra l ions o f

guanid inc rvus coa lcd o t t  microp la tcs .  A constant  c lose of  mAbs ( - i  11g

nr l )  n ls  ac ldcd to  thc  wc l ls .  Rcact ions w 'crc  c le tectcd r l ' i t l r  f { l ìPO-

labclcd an t i  -nr o usr- '  i  m muntrf: lobul i  n and sulrst r i t tc.

Eli:a for Íhe Dartction of rn,4b []inding to Pcptides
9fr uc' l ls eg pl igrspl lr tcs (Cttv'aLink. Nunc) \ \ 'crc trci ì t td u i th i t I ì  ul

o f  ( ì .1  nr { "ml  B is(su l fosucc in i rn íd- r l )sube ra tc '  ( l lS l .  P i t ' rcc .  L- lSAl  i t t

37 'C lor  I  h .  thcn a pcpt idc  t t r  a  f r lc t i t tn  t ) f  cnz l r l lc -c lca icd Cn j  I

\ \ l ì \  c()utc{.1 on t l tc pl i ì tcs. [ :- l isa ul.s pcrft l r t t tct l  in thc ustt l t l  procc-

durcs us dcscr ibc t l  in  thc  prccct l in r  Papcr  I l ] .

[ ) t' t t' n tt i n rt I i 1. 1 1 1 q t.l' I I t t' ..1 r r t i r t r t 
"l 

t' i d \ t' t1 t t t' rt c L'

. \ nu l r scs  o f  t l i c  l t n t i n t t  l t c i t i  : c . . i t t c t l cc  o f  t hc  pcp t i i l c  \ \ i l s  pc r -

f r t rn tc , . l  t r r  l r u lo t t l t t c r l  t l c r :n td l t i t rn  u i th  an  ' \ pp l iCc l  l l i t l s r s ten t  J - { } . \

sc ( lucncc r  (App l i cd  l l i os l s t c r t r s .  L 'S . \ ) . l ' hc  an t ing  t t c id  c9 t l t 1 ' rp '  i t i t r t t

o f  t hc  pcp t i i l c  u i t s  l t t r t l r z t . t l  bv  S rs tcm 63{X) ( l l cckn tan .  L rS , ' \ ) '

I ' t 1 t t td t .Slnf /rr'rit

Pcp t i c i cs  wc rc  s \  n thcs i zc t l  hy  l rn  Excc l l  I ' cp t i t l c  S r  n the  s i zc r  (  \ l i l -

l i gcn  l l i o rcsc l r r ch .  \ l i l l i p t t r c .  t 'S , . \  t  u : i l l g  F  l l ì ( ) c - [ ) r ( ) t cc tc t l  : t t r t i t t t r

; i C i J : . i n t l  I t i i t r i C  r c i l a t ( ) r  c r r l t t t ' t t t t  r c t i n .  f h C  s r l t t h C S i z c . l  p c l l t i i ì C :  r l C r C

c l c l r r c d  l ì ' t t n t  r c s i n  t t c c t l t t l i n U  l t t  t h c  t l t i t t t u i t l  t l f  t h c  s r n t h e  : i r r : r .  p u r i -

f i c d  t r  r c v e  r s c r l - p h . t s c  l l l ' ] l - C  u s i n c  l  C l l i  c t t l u n t t t  l l n t l  l t t t l t l r z c d  t h c

: r  t t t i  t t t t  i r r ' i ( l  L ( ì l ì ì l ) ( r r i 1  i 1 r11 .
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Results

Rinding Abilìrics of Anti-Crv j I nt.' lbs asuirtsÍ
Native , I)cnuturcd and F)nzynrc-Digested Cry j I
Six nrAbs.0"16 (group 1),029 and (Xr5 (grotrp 2).026 and

004 (group 3) and 027 (group 4) wcrc selecrcd and rested
in El isa for  thc b inding act iv i t ies against  nat ive.  guani t l ine-

Sol id ohase
^.----4 Native Cry j l, 2 yglml
l*--.-.r Pepsin+leaved Cry jl, 20 yg/ml
o- - -. V8-protease-cleaved Cry j l,20 yg/ml
o- - € Lysylendopeptidasecleaved Cry i l, 15 pg/ml

F ig .  2 .  I ì i nc l i ng  p r t l f i l cs  o f  t hc  mAbs  l rqa ins t  na t i v ' c -  ( r r  c l ì zvme-c l c r r vc t l  C ry  j  I .  Nu t i vc  o r  L -nz - \  n l c -c l cavcd  Cn  7  /  s  us
c t l i t t c t l  t l n  n t  i c rop l i l l cs  i t l  t  hc  c t tncc r t tn t l  i t l ns  i n r l i c l t cd .  Sc r iu l  . l - l o l r l  r J i l u  t  i o r r r  o l - t  hc  n t  Abs  (  l 0  t rg .  n r  l  )  u 'e  r c  l r t l t ì cd  t t r  t  he
i i c l l s .  

' [ ' hc  
r c i t c l i t l ns  \ \ ' c r c  \  i sua l i ze  c l  h r  [ ' tR l )O- l t rbc l c t l  an t i - r r ro r , r sc  i l r ununos lo l ru l i n  i rnd  s i rbs t ra tc ' .

clcnaturct j  or  cnzvnlc- t l isL 'stcd Cry '71. Figurc I  sho* 's thc
pcrccr ì t  b ind ing  o f  cach mr \b  to  the  C,y  j  1  t rca ted  u ' i th
var ious  conccnt r r ì t ion  o f  HCI  guan ic l inc .  Thc  h ind ins  o f
thc  t re  l r l cd  Cn '7  1 to  thc  mAbs 0+6,  029 and 065 dccrcascc l
as  thc  concen l rz r t ion  o f  guan ic l inc  inc rcased,  whcrcas  thc
t rca tmcnt  o f  Cry  j  I  rv i th  guan id ine  exer tcd  l i t t l c  in f lucncc
on thc binding to thc mAbs ()26. 004 ant l  ( )27 ,  and to pol) , -

Ka* ash i rnaiîr n i ai iUsui lAndo,rKu ri moto,/
l\.{at u hasi

Inr nru norcitct i r , i tv of [ ìnzynrc -Cleaved

C n ' i  I

mAb 029

PolyclonalAb

t70
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clrrnal  ant ibncl ies.  Figurc 2 displavs thc binding prof i les of

thcse mAbs to thc nat ive and e nzrrne-dige ste d C,y i / .  fhe

nrAbs [)-16 (group l ) ,  (129 and 052 (group 2) did ntr t  g ive any

pr, :s i t ivc t 'cact i t lns against  the digcstcd ant igcn. On the

grhcr  hand.  026 and 027 (g roups  3  and l )  as  u 'c l l  as  po ly -

c l t rnal  ant ibodies c lcar ly ct tu ld bind to thc dig,- 's tccl  ant i -

gcn. al though the strcngth of  the bincl ing rvas c lccrcasccl  to

sonìr  c\ tcnt ,  as shorvn in f igurc l .  Ftrr ther.  pepsin-cle aved

Crl  j  I  could i r rh ib i t  thc mAhs 026 and {)27. but not 046,029

and 052 from thc binding to sol id-phase Cr! '7 /  (d l ta not

5t11r*'n). Thc rcsults suggest that rnAbs OJtr, 019. ancl ()52

rrù\)g,nize sonìc conforntat ional  surfacc structurcs of  C,-v j

/  n ro lccu lcs  wh ic :h  a rc  dcs t roye  d  bv  chcmica l  c lcna tura t ion

or cnz)'nratic clcavagc. rvhcre as 017, 026 or (i l- l rccognize

an cir i tope statr le for  t l re t rcatments.

Dtttclion of Enntnc-Cleuvecl Ctf' j | Írugntert[s

ILrspottsibla for thc Bindirry of Cr1' j I ro

.4t t t i -Cry 1l  n"r"Al ts

The cnzy'mc-clcavcd fragntcl l ts \ \ 'cre examinecl  by t rvcl

nìcthr)ds for  thcir  immunorcact i r  i t ìcs.  One is bascd on thc

adsorption of the erìz\/ntc-cleavcd C,l ' i  / onto tlre rrrAb

co lunrn  I Ikegami  e t  a l , ,  in  p repara t ion ] .  and the  o thcr  i s

hased on El isa dctcct ing thc hincl ins of  rnr \bs to thc pcp-

r ides covalcnt ly couplcd to microplatc wel ls.

\rS-protease -clcar'*d Cn'1 / (tì0 ptu) n'as lolrde d tcl thc

nrAb 016 co lumn (500 p l  gc- l ) .  A f tc r  I  h  o f  incubat ion  a t

r{-xtn1 tr 'nrperaturc,  I  r t t l  of  [ '13S r ias at ic lcd to thc c<l luntn.
- l -hc 

passcd-through fract ion \ \ 'as col lcctcd and sut ' r jcctccl

t { - r  rÈ\ 'crsct l -phasc I- lPt-( l  analysis to ohtain a pcpt ic lc nlap.

A cr:ntrol  nr t rp \ \ 'as prcparccl  undcr thc sart lc condi t ior t  us-

ing  ar ì  i r rc lcvant  r t r , ' \ l r  co lun t t t  (117.  an t i -DNP t l lo t l sc

nrAh) .  Conrpar ing  t l re  t * t t  maps t t t  c l t ch  o thcr  ( f ig .  3a ,  b ) ,

trvo pcaks, V-l(r and \ '55. \\ 'crc found tct cìisappcar in the

nrap of  thc 016 colunrn passccl- thrr)uqh fract ion ( f ig.  3b).

t '31.  V37 and V42 \ \ 'crc found to t rc '  misscd in the ntap of

thc f l27 colunrn p:rssed-througlr  f ract ion ( f ig.  3c).  Thc rc-

sul ts suggest that  t l tc  f ragrt tcnts \ /Jf i  ancl  V55 conlain the

hinr l ine c i r i to i rc for  0 l ( r .  and V3l .  V37 and VJI that  for

fi27.
Tt l  cort f int t  fur t l tcr  thc sJ ' lcc i f ic  b i r rc l ing of  t l tcsc f rag-

nrt 'nts t r l  thc rnAl-rs.  e i tc l r  f t ' r tct ion ol ' \ r l l -pr t l tc l tsc-clc l tvccl

Cl f ' f  /  obtaincd l rv rc i 'crscd-phasc l ' {PLC u'as subjcclr ' ( l  to

i l is i r  ls  descr i l rcr l  in l r latcr ia ls ancl  I \4cthocls.  Figtrrc .1

sl : . r*s thc hirrdir rg i - r ro l ' i lcs of  thc tu ' t ' r  nt . , \ l ls  agi t i r rst  thc

fr i rc i innatccl  Vf i -prr-() tcasc-clc l tve t l  Cn' . i  I .  r t tAtr  ( ] l ( i  rc l rctcd

to f ' ract ion \z- t r6 and V55, ancl  mAb 017 siro*cd the pcaks

of  thc  rcac t ion  to  f rac t ions  V3 l .  V37 and V l l .  Thc  rcs t r l t s

are  cons is tcn t  r , l ' i th  thosc  ob ta ined in  thc  c rpc l - i t t t cn ts

mcnt ioned abovc' .

v42 V46

Fig. 3. f)ctect irrn of mAh (t l6- or nrAb 027-rcacîive fragrncnts of
\/8'prL)tci ìsc-cle avr 'd Cry j  I  br rr lsorption on thr.:  mAb column. Pcp-

t i t f  c f  ragrncnts of VfÌ-protcasl:-clcavcd Cry i  I  \ \  c.rc mappcd out altcr

p i rss ing thnruqh a cont ro l  nr . ' \1 .  co lunrn (a) .  n t . \b  ( )26 c t l luml t  (b)  or

mAb 017 co lur t in  (g) .  Conrpur ins  thc  tw 'o  I ì taps t r f  b  anc l  c  u i th  the

control map. \ 'Jf i  ancl V-i-5 arr 'nì i \sed in b. and \ ' . i1. V37 and V42 in c.

Pr- 'psin-clcavcr l  Cn'7 1 u as f ract ionatccl .  and ci tch f rac-

t ion  *as  tcs tcc l  b1 ' I : l i sa  f t r r  the  rcac t iv i t i cs  to  r t lAbs  026

nacl  (117. nrAtr  016 rras f t - rund to rcí ìct  r r i th f ract ions P55

lnd I)59. and nrAb 027 could rcact  to P2(1.  P29. P39 ar ld P'15

( f ig .  5  ) .  In  thc  c rper in tcn t  us ing  l r  s r ' l c t tc lopcpt idasc-

c lcarcc l  C , l '  j / .  f rac t ions  L l5  and [ -29  rcac tc tJ  to  mAb 027,

r i ,h i lc  no fntct i t r r ts could rc i ìct  t t t  nrAtr  02ó (di t ta not

shou'n ) .
C t rns is tcn t  * ' i th  thc  rcsu l ts  mcnt ionr 'd  in  f igure  2 ,  no

fragnrcnts wcrc lr--tuncl tt) react to group I nrAb 046 and

group 2 rnAbs ()29 and 052 by the two ntcthods mcnt ioncd

above (data not shou'n).
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Fig.  4.  t3 inding prof i l t :s  of  rnAbs ( ì ló

ancl  027 ag:r inst  f ract ionatcd V8-prr) tcase-

clcarr 'c l  Cr l '  j l .  [ :ach f r lc t ion of  \ / t ì -pr 'otcasc-

c lc i rvcd Cn'  j  I  obt t i r rcc l  b1 '  rcvcrsccl-phusc

I  {  P I  -C *  as cr)r ' l i  I  e '  nt  Iv  colr  t  r , '  c l  r t  n nr  icr t rp l  l t  tcs.

l l i n t l i ng  o f  thc  n r r \hs  016  and  { l l 7  to  th r '

coa tcd  Ag  * ' as  c r i t n r i ncd  bv  [ : l i sa .

Atrtirto ."lcid Se quences of tltc Irtttrturtorcrtctive l)t'lttidcs
(je rtt.rut t'd bv Erta'rtru Íic Diqcst ig(str0tr
' I Ì rb lc 

I  shorvs thc anr inr)  acid scqucnccs of  pe.pt idcs in

thc  in rnrunorcac t ivc  f ragmcnts .  The-  f rag tncn ts  I ' i 9 .  P-15 .

\ /41.  l -15 and l -29.  r 'cact ive to thc rnAb (117. * 'cre founcl  to

cont l r in t l rc conrr-rron ant i r t t t  acid scr lucnce Irr \sn-r \ la-Glr ' -

\ /a l -Lcu-Thr-C; 's-Scr-Lcu-Scr- l r [ -vs,  a l though in ] '3()  thc

arn ino  ac ic ls  a l tc r r \Lcu  cou lc l  no t  bc  rcac l  in  th is  expcr i -

n l r -nt .  Onc ol ' thc c l i f fcrcnccs bctrveen P39 ancl  P-15 is that

[ ' }39 might huvc sugar at  thc posi t i r tn of  h; \st t .  r rh i lc  PJ5

docs  no t .  Thc  rcsu l ts  . \ r rggcSt  tha t  thc  cp i topc  rccopn izcc l

by thc nrAtr  ( )27 is locatcd in th is cr)nrn()n pcpt ide.  Thc

anr i r t t ' r  acid scclucr ' ìccs of  the pept idcs in 0l( l - r t :ucl iver f rac-

1isns,  P55. V46 and V55, wcrc fot incl  to begin u ' i th Asp-

Asn-Pr t - r - l l c -Scr - . . . . ,  rvh ic l t  i s  cons is tcn t  u , i th  thc  N- tc rmi -

na l  anr ino  ac id  scq l rcnce o f  Cn '7  1 .  Thc  cp i tope fo r  thc

30
Fraction, No

JU

Fraction, No.

nrAb 0 ló  i s  loca tcd  in  a  f r ; rg rnent  cor t ta in i l tg  lhc  Cn '  j l

N-tcrnr in i i l  r r -g i t tn produced b1'pcpsin t l r  V8 prolcase di-

gcs t ion .  bu t  no t  in  an t , f rasnrcn t  bv  l vs r lcnc lopcpt idasc  d i -

gcs t  ion .

Bi t rd i r tg . ' lc t i t  i t ics t l f  t t r .^ lbs 027 urul  02(t  ugt t i r t .st

I lt c S.r'rt t lu' t ic l'c 1tl idc
Thc pcpt idc i \sn -r \ la-Ci  l1 ' - \zal-  I  -cu-Tlr  r -C-r 's-Sc r  -  l  .cu-

Sc r- l - r 's- . . \ rg.  nuntcd CI027-1.  \ ! ' i ts  svtr thesizccJ i t t t t l  t t \1c( l

for  thc i r inding to rnr\bs 0l( l  l rnt l  027. 
- fhc 

rcst t l ts  t t l r t l r inct l

by 'E l i sa  i11 'g  s [1 r \ \ 'n  in  f i surc  6 .  Thc  C 1027-1  cou lc l  b ind  t t r

t l r c  mAb 017.  bu î  no t  to  r r t i \b  t )26  ( f ig .6a) .  l \4orc t r ru r .  i l

cou lc l  inh ib i t  017 f ronr  b ind ing  to  Cr r '71anc l  t t t  i t s  in t t t tu t t t t -

rcac l i vc  f rasnrcn ts  ( f ig .6b) ,  ind ica t ing  t l ra t  th is  pc i r t idc

conta ins  an  cp i topc  fo r  mAb 027.

20

1 . 6

t _ q

1 . 2

1 n

0.6

0.4

u .z

E
C

(\J

.ll

o

20

Ka*' ash i nt :r,-fa n i a i 'U su i,/A n tl tt i K u ri mot tl '

l r {  at  u hasi

Intnrunoreact i r , i ty  of  I lnzvrnc-C' lc l r r  c  i l

c r : i l

iilttll|t|rrntttlrl

.l***,,rrnttltttl



Pepsincieaved Cry j I

,tl
-)[iit

til
t i l
fi,rl u

t t

2.5

2 0

E
(\J
q)

:  1 . 5

I

b  1 . 0

0.5

Fraction, No

È
c

B  1 s
9

o()
c

_l
I

)
a
L

Fig.  5.  
- l -hc 

chronl : . r t . )gnrnl  of  rcrcrscd-

p h : t s c  I  I I ' l . C  o f  p c P s i n - c l c ' a v t t l  C n  j  I ( a ) a n c l

th r  b in t l i ns  p r l f i l cs  o l ' r r i . - \ l ' r (  { ì 16  (b )  l n r ì  017
(c )  t r r  t hc  1 r . ' . t i t r ns .  Pcp l : i l r - c l cuvcd  (  n '  j  I
u  as  l ' r ; r r . ' t i on . r t i ' d  l r v  r c r  c rscd -phusc  I  l l ) t -C ' .

I . -acl r  I ' r l rc t i ( )n \ \us cr l r rn i l tcc l  bv [ - - l is l r  f t r r  thc

h in t l i ng  l t r i l i t r  l sa ins t  n rA l r s  016  r rn t l  { )17 .
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Table 1. Amino acid sequt-.nces of the ln ìmunoreact ive f ragrnc-nts of  enzyme-clcaved Cn. i  /

f'ragrnertts reat'tivc to the nt.lh 027

P39
P-15
\'.11
Ll,5
L:9

I  5  l 0  1 5 1 6  : 0  t 5
Asn-\'al-Glu-Asn-Gly-? -Ala-Thr-l'ro-Gln-Le u-Thr-t-yr-4la41t9-!L! n!:L"_u-'t -. .
Asn.\'a|'Glu.Asn.G|1,-Asn-Ala-Thr-Pro-Gln.Iru-Thr-Ly'.4@--_Qr!sr-l4!bS9t:.!yl.A,g

Asn-Gly.Asn-Ala-.fhr-Pro-G|n-Lcu.Ttrr.[-ys.Asn-Ala-G]LY4-l.".m'.@

4 gélt9j:]{elt -c,11' }' r_ eyr f q LI_cg!grU,!
A:r4l:19!rl!!l*u-

F-ragnents rcdctire to the núb 026
1 5 1 0 1,5 ló :0 25

P59
\j_55
v-16

Asp- i \sn-Pro- l lc -Asp-Ser-Cys-T-rp-Arg-Gly-Asp-Scr-Asn-Trp-Ala-Gln-Asn-Arg-Nfc- t - l - ; -s - [ -cu-Ala-Asp-Lys-Ala-Val -Cì l i , - . . . . . .
Asp-r\sn-Pro-l  lc-Asp-Ser-. .
Asp-r\sn-Pro-l lc-Asp-Ser-. .

P45 menns fraction No. 4-l of pepsin'cleaved C4 j /, V and L mean v8-protease- and l)svlcndopcpîidase-clcavcd Cnj /, respcctively

E  1 . 0

.t

c

( / )  n q '
.o

Sol id-phase ant igen:
c t027.1

W
mAb 026

]  r -  r . - - r  _ - T - _ r _ r  r  _ ì

100 6 0 .4  0 .025

Sol id-phase ant igen:
Pepsin-cleaved Cry j  I

i
I -.--T --t 

l--- 
- - --l

l rQ i  m l  100  6  0 .4  0 .025  i rg tm l

òQ

o,=
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In  l i i e  p resence o f

I eas

f oozr r

E% rrereraut synrheric
pep i ide

Fig.  6 .  Spcc i f ic  b ind ing act iv i ty  o f  ; r  s1 'n-
thc ' t ic  pcpt ide.  C l0 l7-1.  aga insr  mAb 027,
and i ts  inh ib i ton ab i l i t i r  for  thc  b inc l ine o f
the nrAb t l27 to Crl.  j  I  ancl lo the immuno-
reactivc fragmcnts.

P45 Cry j I

Kau'ashimn,Tan ia i 'Usu i , ,A ndo iKu r imoto /
M a t u h a s i

lmmu nureactivi t) '  of Enzymc -Clr avcd
crl' j I

1 2 4
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Discussion

Thc stru. : tural  chi t ractct ' izat ion of  an al lcrge nic epi tope

is not al* 'avs straightfonvarcl lv c lar i f icc l .  bccattse the al-

lcrge ns arc t is t ta l iv  ptrr i f icd in vcry smal l  amounts,  and the

cpi topcs rcsponsi t r lc  for  a l lcrgic react ions are easi l l '  de-

str t rvcd tn 'chc-nt ical  or  1 lh1's ical  dcnaturat ion [5.  l '1] .  This is

truc in thc c; . rse of  Crr , /  / .  Wc tr iccl  to analyze the four ant i -

gci i ic  de te rnr inants showing a spcci f ic i tv against  our mAbs

di f fcrent f r t rm cacl t  othcr [ l l .  I - lorvever,  thc conforntat ion-

al l r  c lcpe ndcnt cpi t t )pcs,  i r t  our casc thr lse for  grot tp I  and

sroup ? mAbs, disappcared b; ' '  thc t rc-atmcnt w' i th guani-

t i inc or cnn'nìes.  thus they rccluirc strategies di f ferent

fs6nr thosc appl ied in th is stuc' ly,  for  instance .  l imi ted pro-

tctr l l 's is of  n iAb-bound protein ant igen [21-231or epi tope

mapp ing  us ing  the  mAbs ra iscc l  aga ins t  dcnaturcd  an t igcn

i5 l .' fhc 
cpi topc for group 4 mAb 027 rvas determined to be

Itrc i r tcd i r t  thc pcpt ide of  tcn residt les.  Asn-.Ala-Gly-Val-

l-r- 'u-Thr-C,r s-Ser-I-cu-Ser-Lys, rvhich \l 'as collsiclcrcd to

hc di f lcre nt  f ront  ar ì \ 'othcr knorvn pept ides.  I {orvcver,  the

cr rnp lc tc  p r imar t ' s t ruc t t t rc  o f  Cry '1 l  has  no t  bccn  ava i l -

ahle vct .  and rvc coLr ld not know rvhcre th is pept ide is lo-

cated in the poly 'peprt ic lc chain of  the Cry i /  rnole cule.  The

ant igenic dctcrminant for  r r rA[r  026 was found to be in the

fragnr. 'nts containing 27-arnino acicJ rcsi i lucs of  the Cr l ' i  I

N  tc rn r inus .  rvhcrcas ,  bccausc  o f  thc  l in r i ted  an lo t rn ts  o f

thc  a l l c rgcn .  \ \ ' e  have no t  bu 'cn  ab lc  to  c lc f inc  thc  p rcc ise

h ind ine  -s i te  to  n rAb 026.  In  thcsc  cxpcr imcnts .  the  reac-

t i r i t v  o f  a  n rAb r r i th  n lo rc  l l t i i n  t rvo  f ragmcnts  in  an  en-

zvnrc-digcstecl  procluct ,  st l  fa l ' tcstcd,  indicates that thc c-n-

z - \n ra t i c  r l igcs t ion  was incontp l r ' t c .  l rnc l  îhe  rcs i r l ta r t t  p rod-

ucts arc l ic l , - . roge ncous. I ìu l" t l tc t ' t t l t ) t 'c .  rcact iv i tv <l f  i r  rn. ' \b

to f ract i r - rn:  l reforc ant l  l rchir t tJ thc pcak fract i t lns incl icatcs

tha t  the  pcp t ic le  s  \ \ ' e  rc  l t ( ) t  se  p i ì ra tcc l  co tnp lc te  l1 ' t r r tc lc r  thc

concl i t ion t i f  th is chrorrat t tgraphv. Since no fragntcnts

coulc l  rcact  to both of  thc 026 ancl  027 mAbs. ancl  a lso no

fragnrcrr ls could rcact  to ()-16. 029 ancl  { )52. thc pt lssibi l i tv

f r r r  thc  contunr ina l io r r  o f  thc  rcac t ive  f ra In tcn ts  u ' i th  und i -
gcrtcr i  Cr l ' j  l  coul t l  l lc  cxclut lccl .  At  anv ratc.  the tu 'o rnAhs
( } l l  a r r t l  { ) l ;  cou lc l  bc  cons idcrcc l  to  rccosn ize  scqucnt ia l

i rnr ino acic l  rcsic lucs in sor l tc parts of  thc C' ,y i /  pol l 'pcp-

t i i . i c  ch l i in .  * loucrc r .  thc  b i r r t l i ng  s t rcngth  o f  thc  mAt - rs  t t l

thc  f  ragnrcn ts  \ \ c rc  rc t lucc i i  in  sontc  cx tcn t .  as  sh t l t vn  in

f igurc l .  surgcst ing t l rat  sonlc k ind t t f  forcc inclucccl  l rv thc

conf 'orniat i t r t t  of  a Cir '7 1 t ro l t -culc ct th l t t tccs thc bincl ing

ahi l i ty 'of  thc nrAirs 027 and 02f i .  
- fhc 

t rvo detct 'n l inants t t r

nr,\ i-rs 0lfr arrci 017 have lrcctr rcportcd in the preceding

studv IJ to be locatcd in t l rc inncr s l ] i ice of  Cry1 /  mole-

cu lcs  as  cn  p toant ige  ns ,  the  n  thc  l iqu id -phase Cr1 '7  l  cou ld

not bind to the immobilized ntAbs 02ó or 027, and these

determinants were exposed on the surface when the ant i -

gcn was coated on a plate.  The plesent study revealed that

these tu 'o dctcrminants are also exposed by the enzymatic

cleavage to bind to the corresponding mAb column.

Since the epi topes for the mAbs in the rentaining group

I arrcl qroup 2 were found to be destroyed by the enzymatic

cleavagc, structural  analysis on these epi topes could not

be conducte d 1 'et  in th is study. Horvever,  as ment ioned in

the preceding paper [1] ,  these group mAbs, especial ly 046,

could block ef fcct ivel l '  thc human IgE ant ibody binding to

Cry j I. Thcrcfore, the epitopcs for these mAbs are consid-

ere d to havc an important role in IgE ant ibody product ion

and lgE,-r lediated al le rgic react ions in hunlans. To under-

stand the rrrechanisms of  the IgE responses and to make a

strategy for the the r i ipv of  the pcl l l inosis,  we cont inue to

analyzc the structures of  these epi topcs.

:
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