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Abstract
l : o t t t  t l i f  l c r e  t l t  t t t i c c  l l t t r t ì t t c l o t u r l  a l r t i l r o r l i c s  t < l  i r r l r o x i c i l l i r r  ( A X ) r v c r . e  s t t r c l i e c l
( " \ o  1 5  l '  ' \ ( )  h . l .  , \ (  )  l l . l .  r r n t l  z \ ( )  l . l ) . ' l ' l r c  s p c c i l ' i c i t y  q ' a s  c l e t c r r n i ' e c l  h v
c t l / \  r ì ì e  - l i r r k c t l  i r . r r r n t u r o s o r b c n t  l s s a \  i r r h i l t i t i < l r r  t r s i l r g  i n  t l r c  f l u i c l  p h a s c  f r c e
; t t t l  t ' . r r i r r u r r t c t l  r r r . r ì ( ) r ì ì ( ' r  s  , f '  z \  x .  r r r r r P i . i l l i r r .  r r r t l  b c r z r , l p e  r r i c i l l i r r  i l , i t h  e _
I t t ' t r i t t0c l t l ' r to i t '  ; r t ' i t l .  l l t c  r r ronoc ' lo l r : ì l  z \ (  )  25 .2  ( lg lV l  i so f ipc )  r .cc .g r r i zec l  i r
< ' l t t - ' t i l i c l r l s t r . r r c l u l ' r , L ' ( ì r ì l n ì o r ì  t o  l r l f  p c r r i c i l l i p s  u s c - c l .  p r e s l 6 ì r r f l v  t h c  t f i i a z r l i c l i n c
r . i r r g '  r \ (  )  ( r  l  ( l u l -  ) ; r t t t l  ' \ t  r  . ì . 1 ( l g {  i l ; r  r c ' c o s r r i z c c l i n i r i n l v  t l r e  s i c l e  c l r i r i n  o f  A X
r l t t t l  l l t c c l o t t c  \ ( ) l l . l ( t s ( ì . ì t r c t l ì r i t c r l l ' r  o p t i l n a l  i r r l r i h i t i o r r o f  t h e c < l r r . j u g a t c r l
l ì t ( r t ì ( ) r ì ì c l ' o l  , \ \ .  i r r t l i c l r t i r r g  t l u r t  i - , , r t l r  r h c  s i d c  c h a i n  a r r c l  t l r e  r r e r v  a r r t i g e n i c
t l e t c t ' t t t i r r i r r r l  \ \ c l . e  r c t l r r i r t ' r l  l , r r  o l r I i r r r l r l  i r r l i i l r i t i o r r . - l - h c s c  r . c s t r l t s  i n c l i c u t c  t h r r l
l l t c r e  r r r c  r l i l l u c r r c c s  i r r  t l r e  \ l r c r . i f  i t , i t i c ,  o f  t h c s c  i u r t i l r o c l i e s  a n c l  t h a t  t h c  c l i f . f e r _
c r ì Î  P l l t t s  o l ' t l r e  r \ X  , t t o l e t ' r t l c  t ' o r r l l i l r r r l t . ' t o  i ì  r l i f f - e r r c r r t  c x t c n t  t .  f l r c  a ' t i g c r r -
l r i r r t l i r r s  s i t t '

r t roduct ion

r t  i r r rpor tan t  p ro l ' ro r t io r r  o f  su l r i cc ts  w i th  a l le rg ic  r . ( . Í ì c_
,  t t t  pe t t i c i l l i ns  r l c le  lop  i t  sc lcc t i ve  r -cs1 . ro l ìsc  t ( )  AX r i  i th
I  t . l c ' ^ ' c e  t .  . t h e r  p e l r i c i i l i r s  i n c l . r l i r r g  h c r z r . l p c r r -
I  ( R P ) .  I ì < l t h  c c l l u l a r . r r d  r r r r r r r . r - l r l  i r n r r c t l i , r c  r L . Í r c -
h r v c  l r c c r ì  r ' c l ) r r  r c t l  I  l .  2 l .  A c c . l . r l i r g  t ,  t h c s c  r  e  s r r l r s

t r o s t  r " c l c v a n t  s t r u c t u r e  o f '  t l r c  a r r l i g e n i c  c l c t c r . r n i r r a r r t
t s  t o  l ' r c  l o c a f e c l  i r r  t h c  s i t l c  c h a i r r . ' l ' h c  u s e  1 y f  n r ( ) n r -
r l  l t l t t i h o r l i c s  l t i r s  h c c r r  i r r r  i r n p o r t l r n t  r r l t l t r . o l r c l r  l o r
i n g  t l r e  t ì i ì t r l r c  o f  t h e  r l i f  f r r c n t  e ; t i t o p c s  r c c o s r r i z c r l  I j .

t  th is  s tu r l r '  \ \ ' c  I ) l  cscr r t  thc  rcs r r f  t s  o f '  [o r r r -  r r ro r r r l r_ . lon l r l
, o t l i e s  1 ' r r o c l u c c t l  a g a i l t s t  z \ X . l t n t l l h c  l . c l c v i r r r l  p l u . l s  o f
t ' c l t î  1 ' rc ' l t i c i l l i r rs  t . cc ( )g l l i zc r l  l . i ,  îhcsc  ar r t i l ro r l i cs  i r r  c  t l c_

1 t ' t ' t t t i t t c t l  l r v  c r rz r  l rc - l  ipkcr l  i r r r r r ru r r< ls r l rber r t  aSsaV (  EL._
ISr \  )  i r rh i l r i t i . r r  r rs i r ìp  n ror ' ro r r rc r i c  con . jugates  o f  AX anc l
I r r o  t ' l o s c i r  r c l r r t c t l  P r ' 1 1 i c i l l i n s .  l l p  l r r r r l  i r r r r p i c i l l i r r  ( A M p ) .

Methods

l l ; r l l r / c  r r r i c t  *  r ' r (  r r ì l r ì u r ì i z c r l  r r  i t l r  A X - l  I S A  c o l r i r r g a t c s  l r s  c l c _
s c t i l r c t l  [ 5 1 .  l f r l r r i t l r r r r r r t ' u c r c  o h t a i r r c r l  h v  t h c  f u s i o l r  ì r f  t h c  n r i c c
sP lc t ' n  t ' r ' l l s  i i i t l r  \ t ' . 1  i \ u i {  6 . i . 1  n ro t r sc  mvc lon i : r  cc l l s .  An t iho t l i cs  o f
t l t t '  r t t p c t r l r l ; r n l r  \ \ ( , t , ,  p r : r i f  i c t l  h r .  ; r l l i r r i f  r  c [ r r r r p a t r t g l r p l r v  [ 5 1 .  | | e
\ l t t ' c i l i c ' r t r  o l  t h e  r l i f  l c r e  r r r  e l o n e s  n ' l s  s t r r c l i e c l  b 1 ' I g 1 5 4  a n c l  F l . t S A
i r  l r i l r i t i o n .  l l r c f  r e c h r p t . r r s o f ' A X . r \ t v f  . r r n c l  I J I ) a n c l t h c l ì r o l . ì 6 n r c r i c
c . r r i u e l r t c s , \  \ -  [ . , \ ( , , \ . , \  i \ l p - t - . r \ ( ' A .  a n r l  I ] p _  F A ( - A  (  t : A ( ' r \  :  r , _
:n ì ì  l r ì o t ' ; rP r  o i t '  ; r c i r l  l  u  c  r . c  r r sc r l  r l u  r i ng  thc  { ' l r r i r l  p lu rsc  í t  t  concc l r  l  ra l  i o r r s
r ; u r g n ì g  l t ' o 1 1 1  1 ] 3  t r l  - 1 " '  '  n t , , l / .

t

(  r r 1 1 , . . . p q r 1 1 r 1 1  t ì ( t ' l r ì  l l t  (  ; t t 1 1 :  l t r : r t r , z
I ) ( l ì i r t l n ì r ' n t  ( ' l  l n t r . l r ì i t l  \ l , . r l r r . i r t r .
(  , r l o s  l l t r r r r  l l r t . 1 ' 1 1 ; 1 1
|  " ) r l l r l  \ l , l  r , 1  1 \ 1 . ; 1 1 1 1 t

,  l ( ) ( ) l  S .  K l r r tc r  , \ (  i .  f l l r sc l
l l  l l  f i  lJ ls/()r/ f  r)(u..  0Jl. i
s  r  7 i / { )
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F i g . 1 . I : | | S . , \ i r r h i l l i l i . , r t s l t r t l i t . s r r | l l l . , t ' | r r t ì r . . s , \ ( ) ] 5 ' l ( l c { . t . l g l r { i s t r { v 1 l C ) l ì n ( l l \ ( ) l r . 2 ( r i g l r t . | g I r , i s t r l r p

l , r l  t l i l l r . r r . , r r l  ' t ì 1 ( ' 1 ì \  , r l  i r r l t i l r i t i o r r  n  i t l r  l l r r '  p t ' r r i t  i l l i r r s  r t s t ' t l .  I : ì r t  f  r t r l l t e  r  c x f l l l l l l l ì t i ( ) 1 1 s  s c c  t ( '  x l  '

Results

' l ' f re  
c loncs  pr ( ) ( luc r Ì ( l  \ \ c t ' c  i l s  f ' ( )11( )$ \ :  A(  )  25 . )  ( lgN{

i s o t r , p c ) .  / \ ( )  ( r . 2  ( l s l l  i s 6 l l , f r c ) .  A ( )  l l . l  ( l g r  i J  i s o t \ l ) ( ' ) .

í U t ( l  A o - 1 . 2  l g ( i 2 u  i s o t i p e  ) . ' l ' l r e  r c s r r l t s  o f ' [ - . l . l S r \  i r r l r i h i -

l i o t t  w i t l t  t ' l t t t t c  A ( )  2 5 . 1  l t t ' c  l ) r c \ c l ì t c ( l  i r r  f i s t r r c  I  ( l c f  t ) '

( ' o r t s i c l e  r i l r g  t l r c  i l i t l l t  o h t l t i t t c t l  h v  t l t c  i r l l r i h i t i o t t s  o l  t l t c

ot l ìer  ar t t i l ' rocl ies.  thCIC \ \  c l 'c  l ìo i l î lx)r t l r r r t  t l i l ' fc l 'c l lcCS t ls-

i r rg  e  i t Ie r  t Ie  f ree  ( ) t '  co t ì j t lg i ì te ( l  n ì ( ) l l ( ) l ' ì ìe r i c  I 'g r t t l s  ( ) l '  thC

t l r r c e  p e r r i c i l l i r r s  u s c ( | .  ( ' l o t t e  A O  6 . 2  ( f i g .  l .  r ' i g h t ) r c c o g -

r r i zc t l  t t ì i t i t ì l y  t Ie  f rcc  AX fp l l1 lwe( l  l ) v  t l t t :  cp t t j t lg i l t c ( l

fo r rn .  AX- t rA( lA .  A  t l i l ' f ' c re  n t  ( legrcc  o f  c r ( )ss - l ' c i ì c t i v i t \ '

c r i s tc t l  ' , v i t l r  t l r c  o t l ìe  l '  pc r r i c i l l i ns  t t sc t l .  b t r (  lhc t '  rcc 'og-

l r i ze  c l  t t ta in lv  the  s t ruc t r l l ' t l  o f  t l r c  s ide  c l t i r i r t  '  l r l  a l l  c Í ìscs  t l ì c

C( )p i lga te  l l l oqo l t ìe rs  t l i t l  r r< l t  i r rh ih i t  t t t6 re  t I l rn  t l te  l ' r ' ce

co l l lp ( ) t l l ì c ls '  ( ' l o t tc  A(  )  2 l '  l  ( f ig '  2 '  le  l ' l  )  rccos t t i zc t l  t t l l t i t t l r

t l r c  rnor r r ) l ì ì c r  AX- t rz \ ( 'A  f 'o l lou 'c t l  bv  l rcc  AX.  S incc

l l rc rc  Í ì t 'C  i t ì lpor t l r r r t  t l i l ' l ' c rc t l ccs  i r r  t l r c  i r r l r ib i t i l ' l 11  l rc t \ \ ' L )C l ì

C o p . i l g i t l c r l  i r r r < l  l ' r c c  u \ X .  b p t l t  t t c g ' i l r l l i g c l ì i t  t l c t c l  l ì ì i l ì l l l ì l

(NAI ) )  l r r r l  s i r le  c l ra i t ì  \ \ ' c ì r 'e  rc ( lu i rc t l  l t l r  t t l l t i l r r i r l  i r lh ib i -

t i o n .  I t  l l , i ì s  i r r l r i h i t c c l  v c t . \ ' p ( ) ( ) l ' l v  u ' i t h  l ì l ' r t l l ( l  l l l ' - l 1 A ( ' A '

( ' l o n c  A o  3 . 2  h i r c l  Í ì  p r ì t t c n ì  o l ' i n l r i h i l i o r r  s i t n i l t r r  t o  A ( )  2 1 .  I

i ì t ì ( l  rcc ( )g r r i z .c r l  r ì t Í ì i l ì l v  f rcc  AY fo l l r r rvc t l  hv  thc  co l l i t lg Í l t -

c t l  f o r t r t  A X - F . / \ ( ' A  ( f i g '  2 .  r ' i g l t t ) '

Discussion

' l ' l r c  
c0n t r ihu t iOn tha t  the  c l i f fe ren t  par ts  t l f  thc  l t c t r

i c i l l i r r  r ì ì o l c c u l c  r ì ì i ì k c  t .  t h c  a n t i t r o r l v - h i r r t l i r r g  s i t c  i s  r e  l c

v iu l t  l ( ) r  L l t ì ( l e  t "S t i t nd i l g  t l r c  p l tC t to t l t c t t t l t t t  t l f '  C l ' ( l ss - l ' e  i l c

t i r , i t v  t re t ,wccr t  pcr r i c i l l i ns  an( l  c i lpha lospor ins  t t t t t l  l ' ' c

t \ r , c t , r r  t l i [ l ' c r c r r t  s i c l c - c l r a i n  p c r r i c i l l i r r s  [ 1 .  6 - t ' ì l '  [ ) i f  l c r c t t t

l ) ( )pu l i t t ions  o f  Ig ( ì  an t ib (x l i cs  wcre  ident i f ie t l  t t t  thc  t t t r t i r  ' 1

r le tc r rn i la l t  henz-v lpen ic i l loy l  l7 l .  Wi th  the  t rse  ( r f  t ì ìo t ì t r '

c lo r tu l  an t i l roc l ie r . , i .  Haat t  e t  a l '  [3 ]  repor tcd  tha t  t l r rcc

s t t . ' c tu res  wcre  rc leva l ì t :  s ic le  c l ra i r r .  NAD.  an t l  t l r c  t l r i ' r

z0 l i t l i r re  r ing  l3 l .  Fukush i r r ra  e t  a l .  [4 ]  p roducc t l  i t  chr t tc

l l * r t  r -cc,gnìzert  . ra in ly the s ic le chir in . f  t ìP.  a l t l totrr : l r

f  l r i lz . .1 l ic l ine wtìs als11 rect lgnizecl  l ' rV t l te ant ibgclr"  i t t t l i t r r t

i r rg  t I l r t  t l r i s  s t r .c t ' re  2 ì l s0  cont r ibu ted  to  the  a l ] t i t c r ì '

l , i ì r t l i r rg  s i tc .  I '  t l r i s  s tuc lV  the  resu l ts  w i th  fgur  t l i f ' f c rc t r t

l lo l loc lo t ra l  ap t ib . { ies  a re  p resc l l t .d .  In  twg (AO ( r ' l  l r r r ' l

A ( )  3 .2 ) .  the  s ic le  cha in  seemed to  be  the  rna in  s t r t rc l t r r i

( ' ( ) r ì t t ' i l r l t i 6g  t3  t l rc  i rp t igcn  ( lC tc r f l ì inan t .  s inCc t l t c  c r r t t l t r

g1 ì tc ( l  fg r r r r  AX-EACA c l id  no t  i t l ìp rove  the  in l t ib i t io r t  l . ; t

p i lc i tv.  
- l 'he 

cross-rcact iv i tv wi th t l rc c l t lsel l -  rClatct l  | ( ' r ì

i c i l l i ns  a lsO suppor tcd  thc  rc lCva l ìce  o f  the  s i t le -c l t r t " t

s t r .c tu re .  s incc  i ree  AMP i r rS ih i t i .n  w i ìs  h igher  t l t r t t r  t l t ' r t

( ) f  the copiggatecl  [9r tn.  As AX i l f t ib i tecl  more 11' t t11 ' \ \ l l '

l roth the amino and t l ìe l rvclr t lx t ,  grot lps of  t l ìe s i t lc  c l t ' r t t t

wcrc  rc lCVa ' t  par ts  . f  the  ar r t igen ic  c le tc rmi t t i ì l ì t '  l t t  : t t t '

. r l r c r  r n ' r r . c l o r r i r l  a n t i b < l c l v  ( A o  2 l . l ) .  t h c  c 0 t t i t t u l t t t ' l

t r t , , , tu . t , , , ì , r l  A  r r t  i  t ' , , , , l ie t  r t '  A  nr t ' r ic r l l " r
l l l N I  ; r  r  or  s l t /  [ ì  |  l t  t tc l t / l ,v l  ost 'oso/(  )h ispo/

r f  r ' f  f  ' t  ; t < l r r / S ; t t t t  l t t ' r I I n t t r t ' t
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( ) t ì ( ì r ì ì ( ' r  r \ X - l : z \ ( ' Z \  \ \ í t \  t l r c  s l r r ) t ì u ( . \ l  i n l r i l r i t o l .  i t ì ( l i t : l r l _
g  l l r i r t  l r o t l r  t h c  s i t l c  c l l r i r r  l r ì ( l  t l r t ' N i \ l )  r i c r . c  r c ( l t r i r . c t l
' r '  ( ) P t i r r r r r l  i r r h i l r i t i o n .  l n  t l r i s  c i ì s t ,  t r r t - '  c o r ì i u g i r ( c , \ N l t L
r \ (  u \  \ \ l ì s  l ì l s ( )  S t r ' o n g c r  l l u r r r  , \ Ì \ 1 1 , .  , \ n ( ) l l t c r  c l o r r c  ( i \ ( )
i . l  )  r ' c c o g n i z c t l  a  s t r u c t u r . c  c ( ) n ì r ì ì ( ) n  î o  r r l l .  s i r ì c c  l ' r  c t '  l n r ( l
) t ì  i  ug Í t  I  c c l  r no r ro r ì ì c r s  o f '  a  |  |  I r c l ì i c i  I  I  i  r r s  s f  r r r l i c t l  s l r o r r  e t l  n r  r
ì n o r t l t r r t  t l i f ' f ' c r c t ì c c s  i n  t h c  i r r l t i l r i t i o r r  P l r i l c t  t ì .  S i r r c e  t h t .
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