
Qriginal Paper

lnt Arch Ai lergl immunol 1993:l0l:2ó7-:75
l t

,t 
r'l

L*. ./
'17

I',,:n Í{A. Ctrrrino
N. 7{artitt 'tbung''

!t'f. flurtrsno
Hai fu[. l/ija1,o

Rureau tlf Drug Research. Health
Pro tcc t i r rn  B ranch .  Hca l th  and  \ \e  ì : ; r r : :
Inst i tutc for  IJ ic locical  Scie nces.
Ni i t ional  Rcsearch Ccrunci i  o l  Canai i i .
Ol tar . 'a.  Canirda

Key Words
Altamaria
Alt  i i -19
Al lc ruen
Puri f icat i r tn
N-T'c rm inal  sequenci : ru

Introduction

Thc air i l i tv  of  thc molcl  .  , - l l tcnutr ta al tcrnutc to inciucc
human lgE-mcd ia tcd  a l le  rs ic  as thma is  u 'c l l  cs tabr l i shcd
f l .  One o f  the  acceptec l  t rca tmcnts  o f  thc  a l l c r r : i c  rc -
sponsc  in  ind iv idua ls  i s  o f  immunorhcrapr ,  w , i rh  mo ld  a l -
l c rgcn  cx t rac ts .  Thcrc fc l rc  thcre  is  con t inu ine  impor tance
in  i so la t ine  ind iv idua l  a l l c recns  fo r  usc  in  s randarc i i za t ion
of mold al le rsen extracts and in fur ther studies of  the
mechan ism o f  a l le rg ic  response in  pa t ien ts .  The sc  ex t rac ts
are  complex  mix tu res  w i th  sc :vera l  a l l c rgen ic  components .
There havc bce n scvcral  rcports of  f ract ionat ion of  . .1.  u l -
tct l tutu cxtracts I :J j .  howcvcr t r iochemical  character iza-
t ion  o l ' spcc i f i c  a l le  rqens  has  be  en  h indered due ro  lack  o f

pur i t r ' .  N{ore recent l r ' .  Deards and Montague [5]  and Mat-
th icscn ct  a l .  [ó]  havc rcported pur i f icat ion ot  a 29-kD anci
a 28-kD allercen. rcspecrively. from .4lternaia. Also, a
7( l -kD al lersen has been isolated bv Portnoy et  a l .  [7] .  I t
has rhus heen envisaged that pur i i ieà al lergens can be pre-
pared ut i l iz ing recombinant DNA techniques. This ap-
proach may'  be great ly s impl i f ied i f  part ia l  amino acid se-
qucncc data for  a speci f ic  a l lergen are avai lable.  This pa-
per descr ibes the pur i f icat ion and N-terminal  sequence of
a 19.2-kD protein (previouslv descr ibed as hvpoal lergen

[8ì .  a doublet  of  16 kD and 18 kD under reduced condi-
tions.; from the broth of A. altemota, which exists in mul-
tiple isoforrns.
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Abstract
A malor protein compùnent react ive u ' i th oooled humln atopic sera was iso-
letcd irrrnl a lvophil ized hroth exti lìct of .-l l tentar'!u i l i{en1L;;a 3J-(tl6. Bl,succes-
' i i :  - ' : . , ,n rn : l t ( )g r i i rh \ '  ( )n  \ \ 'ha iman DE-- ;1 .  Sepha i ic r  G- i { )0  an i l  l v lono e
i l i j l i  t  : l  : i ' r t r  mt l i cc i : lu r ' , i ' ; i gh t  iu , - . . l c i ' i  r r t i . , )b i . . r i - 'L .  1 , - , ) í ì lpL t f i : r rn  r r i th  s tan-
c ia rc i  p r i i t c ins  on  Seph i rder  G- l i l0  ind ic l i te i i  i t . s  mt ; l ccu la rue ieh t  u ' , i s  i i  kD.
Ntrn-rcduccd sampics run on SDS-PAGE showe d a hand at  29.2 kD which re-
actecl  strcrngir  wi th hurnan IgE. -- \ i ter  reduct ion.  i r  r r roduced a doubler pattcrn
on SDS-PAGE'r  i th ìV{\ \ '  14.5 and 16.()kD. The clou'hlet  pat tern u 'as conf i rmed
l-r ' \ \ : . :ste rn hlrr t t ins r . , ' i th poolcci  i ruman atopic se ra.  iEF oi  the protein showecl
a ntit. i t- 'r c()nlponent *'tth a PI ut +.15 anci t\t '() intn()r contpùnents at 4.15 and
'1.-1U. Immunohlots of  the iEF banos slruiwed al l  thrc. 'wcre react ive wrth human
IgE. Ion cxchangc chromattxrraph\,  of  the protc in on N{ono e HR5/5 resul ted
in thrce rcst t lve d componcnts.  a l l  of  u 'h ich are rmmunoreact ive.  Together wi th
thc IEF Cata,  th is susi lcsts that  t i rcre arc several  conformarional  or  structural
i so fo rms o f  th is  p ro tc in .



f*latsrials and Methoris

Anti':ens

A. ttiten;.:ta 3+-016 broth nateriai ( - j kDl was prenareil fron: :i

suspen) ior ì  of  : :  15-dav mold cul ture 
- fhe 

mvcel ia i  rn:r t  was i

, l ' , , , ' , ' . ,c i  i r .  ' i i : r . i ' . i i ln  thntugh c. :eese c i '  Jnd i \ t ractcJ r- -  l t i \ ' ì r )u.

. l e s c r i b e e  
' , - i i : * ' t l  r i i .  í ( ) 1 .  - - : l c  h r , . ' : i r  i i i t :  "  i 6 . 0  l i t r r ' t u i : ( :

cenrr ì fucl , , - . -  i i "  - t . ( f  U g.  -  f lJ  - :  qt in i lo* 'ed i ' r r .  .

f n rous i ì  1 \  ne :m; . . : '  \ o .  1  : i l t c r  papr - .  ^ ' r , J  n ro th  \ \ ' as  tnen  co r ì cen -

t ra ted  i . . .  . r l t r r - f i l t ; - a t r r rn  i h r . rugh  an . \n : r c t ;n  YNf - i  m :  t : r l r , r i ì , . :  f 5  k i -
, - .utof f  l .  r r l rs  d ief i l . ;at ' ;J  nr . icc wi tn stc i . ,c  wÍ i ter .  anci  ccntrr tu* _ - t  ar

- i t l . 1  l i i ù { .  - .  'C  l ( r ; ' r , i l t ' i ' t ; t  i ( )  r rmo \ ,  . t ' i '  . . : i r c i l : ì : . t d  r î l ì i ; n . r ; .  , - i , r t  . , u -

pe ra t l r ; r i , :  i va>  l i l i c re . :h rcugh  a  h í i i , ' n i i r e  ( ) .+ . i  pm F i i  f : ' i c . r .  t nen
l v o p n i i r : : c , - i ; 6  l i  , - n r i  i t i t : . i ; r J  s t ù r e d  , , i  - ' ( -  u n t i l  n c c d c L r .

, r i : : ;  i i m ;  C i ' l i r s c  s t u i i  i i S . . I , . ) t l ' l ; I r , i ì l  r i i r  ,  t c l l t u r e s r r : s  h l t n : . t c c i
. r i  t i r nc  ìn ' r ! 1 . . i , : .  r r i i .  - i .  I .  l i ;  i i nd  l - {  i i ;  .  ' .  . ; : t J  o rJ th  ex t r l c i s  \ \ c ru  . - l . c -
p : i í - ' i  l :  t j c - c r i hcd  i l bovc .

r i h  c r t r ; r c t  í l  !  -  i i s : ' . r i i ' e t l  i n  - t  I  n : I ,  l  sou i . r : i ;
DH 7.( l  l5 i ì  n l ì  . , : , - .  - ; . rc Í ionlr ted on l i  \ \ ' . . ,1: r rmai .

; t ; n - , - ' i change  c ( ) tun i l .  ;  x  J - i  cm)  a t  +  oC.  l ' r : c  c i l i -
'Àashc. l  \ \ , i th l t i  rn i , '  . r ( )s l rh l r tc  hufJcr  ( l - i t l  ra l )  ancl
. r  r i ne  a r  l ; a t l i cn t  f r ,  :  i 1 l  ( i . - {  l /  \ t rC l  i n  f  nc  Ì r : \  r_

m-l f  pnr; ' ,nhÍ i t !  oui i 'cr .  p l i  7. t r  a i  - l  " (  .  Thu ( ì -  j i ,0 coìumr I1.5 x v- i  cm )
uas c iut ' i - !  r I  i ,  i  , l \ \  t - r f  t l . -  nr i  min arr , - i  l l  r . r ; ì1 i  f : i lcr i r ìns u, .Jr f  c t r ì i r 'c tcr ì .
E luc : r i  g inu Ì in ìn t  t : c  19 - f :D  i i n t l r r r  r r  i ' r  SDS- i 'ACE l r : r .  n ( r ( ) i . : c i  i ì nú
C r ) O C ,  l ì { í l i t a . ;  l \  f ] - i . t  i - ì t t t l n , : i l  3 i ì ( r v C

- l - l ' l -  
. . . t i C C n ' i . i i , J J  , , i u c : t ,  . . ' :  , : 1  ;  1  r . ,

Pt- : l i : t . : i i ic i : :  \1,  rnrr- { .  i t j l {5 - i  . i i ì t r ) i - ì  .  ì i -  . :n! :  r - t ) l ì , ; i ì l j l  . ,  ,n*  311 1l , l /
p i , , t snha{ l :  i r : i f i c r .  DH ì .9 .  F ra . ' t i o t ì s  r i l  . l  m l  \ \ r r c , . . { , l l cc t c , . i  an i l  a
l l o u  t ' i  ì . t )  m i  n i n  r i r l i s  m a i i r l l i n c d .  J ; l l  e l l r t r r t i g e  u u , .  c r u l c d  u , t i r
p ì r o * l h l r t u  i r u f î c r " .  i ( ) n r l .  Í - t l l l r r u c d  t  r  l r  i r n c . r r  g r i l d i u n r  l l t r q r  ( l t t r  { 1 . - i . t /
N l i t  i  i n  nn t rsnh : r t , :  hu f f c r .  l { }  n r i .  

- [ ' he  
. i ucn t  $ i r \  m( rn r I r ] r cd  i r t  l . \ 0

nn r .  L : l L r :n ts  ù ( )n t l :  t ; i i n :  t hc  l q - [ l )  t u r t i r . : l  \ r , c rc  dc tce  t cd  i r r  \ \ ' cs t c rn
i r i o t .  F r . : - r r ( ì n \  c ( ) r ' l t l r i n r r t g  l r ) . k l )  : ì n i r g , " r  n  r r e  r e  p o o l c i l  . r  , r , l  ,  r ) î l c c r ì -
t ru tc t i  r r s  Jcsc r ihe  j  ; 1 [ r l r ' c .  Sun tn l cs  *c ru  s t t l r cd  f  r r t zcn  a t  - : i  ] "C .

T l . : e  p l i r t c in  c r )n . ' u r ì i r : r t i on  o i  sxn l i r i e  s  ua :  t i c te  rm incd  l - r r , t hc  d rc
i l t n t l t n t '  n l i r l i ì ( ì d  o l  I i r ; r t i f t ' r t J  I l l t ] .  us r r r r  r ro r  i nc  r c fun t  ; r l hsy11  111  (  I lS , \  )
11S a sÌ i ru( i i . i fu.

.S I ).\ - P..1 (i E tt nti l l tstcm lJlt ntin.t
l ' i ( ) t c t t )  con tp l ;n .n ,s  rn  t r . r c t i t l n \  wc r t  scpara tcd  h r  S f )S - t rAGE

I ts  t l csc r t i r cd  h r  l . aen rm l i  f  l l l anc l  c Ìec t roh lo l t c r . l  on t r r  I n rmr r i : i l r . rn -P .
I ' } \ ' [ )F  ( l t ! i ! i r po rc  i  me  mbranc  rn  l r  I J l , , -R i rd  m in i - t rans t ì l ( ì t  a [ r l ( i l - a tu \
as  desc r ihcd  h r  l v l l t sud r r i n r  I l ] ì .  P ro te  i ns  wc rc  r i sua i i zcd  ( )n  thc
mcmhranc  h r  s ta in rng  w i rh  L 'oomass ic  I l r i l l i an t  B luc  R- l . i i t .

Thc  IgE  i t n t i hodv  p rcn i tn t î ì ( ì n  was  madc  hv  m i r i ng  c t l u l i i  r  o lumcs
t r f  s c r a  l r o m  

-  
p a l r c n t s  u h o  u h e r . :  h i g h i v  a l l c r c i c  l o . 1 .  u i r t ' n t r l / /  a s

judge t j  b l ' ask in  t cs i  re ; l c l i on  o f  - l+ . l nd  a  d i rec t  R , , \ s l  t i t r e  o i  - ì+  u r -
i n r :  d i scs  coup lcd  r r r rh . - { .  u l r cmutu  >  5  kD I l+ Ì .

P r . r t c rns  i r rnd ing  t r  spcc i f i c  i rum: rn  l gE  an t ihod ics  i r ! : a rn :  t  , i .  u r -
ten tu tu  wc rc  de tcc tcd  b r  i ncub l t i ns  thc  PVDF mcmhnrnus  w , i t h
a t r l p i c  human sc ra  (a  7 -pu t ie 'n r  po r l l ) .  f o l l ou ' cd  l - r v  i ncuLr ; r r r ( )n  $  i t i r :  (3  )
r 5 l - l a h c l ! c d  u n t i - h u r n a n  l I E  i ì u t ( ) r a ( l i o c r u p h v  r r s  r e  p r l r t c d  h r  \  i j l v  e  t
a l .  [ 9J :  o r  ( t r l  l l ka l i nc  phospha tasc  c t i n . i uga rcd  goa t  an t i -humr rn  I sF_ .

.  i ì i . r  , .  -  .- lernriun': incsc*nt i ictcctron using the sl ibstrate - i-
i  ì ' -sDlÍ. ' . r- . :  r : i t&De) -. i-  meth.rx.v-4- (3"- phosDhoryio\.v ) -  l . l  -dioxe-
r sn r  {A \ {P i r t  i i i l .

Fr,rr chcn., :r , ,nescenr der*ci ion of antigens in western biots f  j  j l .
memirranc. ' . l r lcked hv in, '* irat ion in Tri :- i .utfered sai inc (TBS)
Ji,r11iu'-- ' -  'ecn-l i)  1TF:' i ' )  ccntainirrs - i . i  l ] i t rckinu Agent
lLìtrcl .r in:: i  'hcin:t  fr l r  I  h Jt rn,)m tenìFersturc. The mem-
branc u: r -  r .c ì . :  rv i th  lne . r top ic  sera d i lured i :7  in  TBSf  ovcr -
trr jht.  l - ìr ' :  n. ' ì r . l : le \rus \\ashcd 3x u' i th TFST. fol lowetj  bv in-
cInat lut ,  1. \  i  i  : ( ) ; t t  . i f ì t l - l ]ur ì l i tn iuE cOnl i :gatc.d l l r ih  a ikal ine pi r r ls-
pr : i tasc (A:  I  : " . r r . . t t i  . " t i lu t ionl  for  I  h.  I t  $ 'as îhen washed j ;< wi th
T ; ;S l  i x  u ; i h  r r r j  i n l /  i r i s - i iC -L  {pH 9 .5 } .  i 0 { }  n ì . ì /  ì raC l  and  j  m ,M
À1st--  ^ '^ I )  h l t ic : ) .  r rnci  incuirareJ wi th the subsrrate Alr{ppD t0.0I
m{ l t , i  r ; ;  { i )  i tuf l . ; r l t r r r  ]  min.  L.rccss sul- -st rare sr ' ' lu t ion u 'as drained
i t \ \ : t \ .  . :  : ; ie  '  : : ; i ì f : l :1( j  \ù: , i : . ' r i  rn l ,  -  ip- l t tCtrr -  Oal  . !nt i tCniC pfotr : t t t i
$  er .J ( ì [ ' )cn i 'C i -  :hemi iumrncsccn; !  af tc:  cxp.rsurc n ' i th a XON{AT
.- 'R i : i rn { i i i , . la*  t , r r  l fL-(r l r  'n in.  \ iu l t ip le i i lm :xn, lsurr .s wcre Dos-
s ib le  f ' : :  t h , . ' i u : . . r i l n  o f  :  i l - h r l l l ' l c r i od .

lYi':t ' tn :;( 'rratr' l i- ' j :1g itnd .-1n::ni lt ' i t i .-lna!' '.sis
Í ) ro lcrr ì .  t r t  t rc  sctru*r ìcct i  r r r lc  run on SDS-PAGE as abrrre.  and

thcn  I r rns ; ; i rec l  e l cc t rophorc r i ce i l r  l r r  immt th t l c r : -P  in  l i l  m : l1 . ì - ( cv -
c lohr ' , , i i i : : - rnr l i i - i - i ) ropunssuì f t rn ic l , : id  (CAITS ) .  r rH 11.0 as dcscr ibcd
tr t  \ ' f  at .  ; -a [111.  Thu m.n: l - , i l ìn l -  î l \  s ta ined r ' i th Coonulrs ic IJ i i ] -
i i l r n t  [ ] i .  . - - : r ] . , ' . r l  t t ì c : i i . ì i ' r i ,  ì i r 1 . r , r  : i - ( ' ì t c i n  i t l l n d s w e r c  r . \  - ; : c c l r r i Ì h
. i  r . r l ( ì : ' . i : t - l -  i - h l  \  i c : n - . i n . : i  , r Ì l i t n : ì . r c i r ì  s e q u l . n c c s  o f  t h L -  p r { , t r i n
\ \L f r  ( r i ) i .  r i , . -11  . ,  l l , . ) ( i r r  ì f ( l t ì ;  i ; r .  t \C isc i l  n ìe  ; ì l h f ; . i f i  C  US ing  an  App t ied
i ì  r r vs tc i ' , ' .  p r - i ' i - ' : i t  sa ! l  L Ì cncc : .  r -u r i t l c l  - l r ( f , { .

l ' ( , ' r . , ! ì i ìno l rc i ,J  r r ia l rs is 5 . is  of  pur i i ic 'd prur te in was placed ln a
t ' l l r l  con t t i n j ' i l !  i ) . l i . t l  i j a l  e t . ,  i , . , d r r ì t vscd  a t  l 0 ( l oC  fo r  75  mrn^  The
rampic ! \ i t j -  i  . -  r ì  p l , , )cJSSrd an. ì  i rn. i ivzcd on an i iut0mated r lcr ivai rser
. inc i  " l  miq ' . r  ac i \ i  ; t  : ì  r r i r  zcr  {  modc j  i l ( l i { . ,Annl  icd l l i r tsvst , , .  ms ) .

E r t Jz t t rt i i, l) 7,,g i'..'1' t.11r ia fí on
Énz\  m: i  i  lc  . t lu i  :orr , ì l r t ion was i i ,  ;o in p l isheC using N-glvcc-r ì  J . rsc

l -  {15 j  i ì i l i J  r ; '  r l co r i i . ; l ì sc  Í i ( r l  i r om Bochr inger -N fannhc im.  r \  l t i - u i
sumpr i c  o f  l 9  kD  : r r t i l c i n  1=  5 ( )  ug )  r i ' as  dcnu tu rcd  bv  ac ld i t i on  o f  I  u lo f
l { ) r  I  SDS fo l lo*cd i rv incuhat ion ut  t )5 oC for  -5 min.  Af ter  cr ' ro l inq for
i ( lmrn .  i - i  r i l  o f  l ( l  m , Ì f  sod ium phospha te  bu f fe r  (pH 7 .3 )  con ta in ing
0 . "< / ;  c r l  \PS  (S i r r r l ì )w i ì s  l c ldc r l  t o  thc  dcna tu red  p ro tc in  m i r tu rc .
N-q ivcos i t i : i i c  F  ( i r . 1  un i t s )  anc l  o -s l vcos idase  (1 .5  m i l l i un i r s i  werc
rudde  t l .  r ' , r i ng ing  thc  f i na l  vo lumc  111  l l ) l i  r L l  and  incuba ted  ove  rn i sh t  a r
l -  o ( . ,

T rca tcd  l rnd  un l rea tcd  p ro tc in  s :n r r r l es  were  separa ted  on  SDS-
I ' . {a ìE  i i r l ( i  t r . , t c i r - r  bunds  t \ ' e rc  S t : r i r ì cd  w i th  Coomass ie  B r i i l i an t  i l l ue
R-l i i t  or  rnt i l ìu l to[ ' ì { ( } ls  wcrr  preparcr ì  using P\ /DF me mbrane.

/.)t'g/i'r t.r rr /r t t i r t rt hv Til fl urtrr nn a t h a n e sulp lto n i t',4 c i d
Lhcmrc . : i  t Jcq lvcoS-v ia t i on  t \ r ' 1  t r i f l uo r6methanesu iphgn ic

(TF i \ lS )  f i r l i ouc i J  the  p roccdure  o t  : , l j a r  and  Bah l  I i 71 .  Pur i f i ed
: ! i -kD pr() tcrn ( l t i ( l  loy * 'as lvophi l ized overnieht .  The lyophi l ized
prolg ln w'r ì \  t rcatcd on ice u ' i th 40 rr l  of  anhydrous TFMS, and
ml r in t ; i r nc . j  r l n  i cc  i n  a  n i t rogen  a lmosphere  fo r  I  h  u ' i t h  occas rona l
shakrns.  Suhre qucnt lv .  the react ion was cooled in a dry icelethanol
h l th  an t l  t he  ac id  ncu t ra l i zcd  bv  the  s low add i t i on  o f  609ó  py r id ine
( i : { }  u l i .  i  hc  ru . r c t i on  m ix tu rc  u 'as  then  d i l u te  d  to  1 t t  m l  w i th  l f i )  mM
sodiunr phosphai t  hruf fer ,  pH 7.0.  The di luted sample was concen-
tr í ì tcJ ant t  crraf i l tcrccl  using an Amicon ul t raf i l t rat ion uni t  rv i th a
\ ' \15 m,:ml- . r rnt .  Pnrrein samplcs nere analvzed using l l% polyacrv-
lamrdc  qc l .
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Resuits

!), rriticetiort
f,, i 'oth i i i ìd n'ì\ce l ia cxtr:tri( t-)t '- ' f ' :-rrtri ir iur i i  l5-cl;rr cui-

tur(  ( r f  A.  u l t tntard \ \ 'Ère conlpa!-rJ hi  SDS-PAGE and
\ i :cslrrn immunolrror ( f ig.  1) .  fhc i l r i ) retn cùntcnr of  the
hroth t : \ r raci  \ \ ,as 173 i rg of  prr"r te in nlg dn,rvr ight  ancl  the
nrve cl ia cxtract  was l - lo pg of  pror.ein mg dry we ieht  as de-
tc rnr incd  us ins  thc  dve  b ind ing  assav  o i  I l racJ ford  I t r )J .  The
l l .5 -  and ló .0 -kD anr iqen doub lc t  \ \us  re  por tcd  prev ' ious ly
in mvcel ia ertracts [2,  8]  af ter  reducr ion rv i th p-mercap-
Ioc11, ' ,n , ,1 .  Th is  doub le t  \ \ ' i ì s  a lso  pros l in .n t i v  v is ib le  in  the
SDS-PAGE of thc brutrh exrracr.  f roth in rhc staincd eel
lunr. l  in the inrmunoir lot .

The prcsùncc of  the low moiecular welshr douhiet  in
l ' r rot i r  f rom l5-dav mold cul tures prclmptet i  an invest iga-
t ion of  shr l r te r- tcrm mo[d cul tures.  Analvsis of  t ime course
trr . th samples aî ter  var ious gro\À' th t imes ( f ig.  l )  showed
thi i t  thc l -1.5- ancl  16.0-kD doublet  rvas evident in immu-
not'rlots from clar 3 onwards.

Thc lou molccular weight ant iqcns we re pur i f ied bv
succrrssivc chromatographv on DE-52 anion exchange cel-
lu lose. Scphaclcx G-lm and Mon()-Q HR5,,5 anion ex-
changc matr ix.  Anr igen pur i f icat ion was monirored bv
probrnu wcste rn hlots wi th atopic human IgE,.  DE-52 chro-
mírtograph-r '  ( f ig.3) served to separate the protein f rom
ncutral  carhohldrate present in the broth as wel l  as re-
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i s t r c l cc t i l c  lUe  u \ rng  \ \  i ì \  nc r - l ( ì rn Ì tL i  ( ) r . ì  i r  p l  l  J  l r - - {1 . . i  , . \ r l ph ( ) l r i i c
I ) ' \ ( i i r l . l t u  l t - l ' .  l i )  . i l  J  o (  i r c c i ) r ( l i n s  t ' )  r ' r ì i r t ì i l f  l t c l u r c r ' \  p r ( l t ( ) c ( ) l : \ .  [ j ( ) i -
i l ] l r T ì t i  Í l ( r h l o t : .  l l t r ' g c i .  r ' u g 1 ' 1  l h c n  C r r t t { . r e t  h i 0 t t C d  r ) O l 1 1  I m n t t r l r i i 0 n - l ) .
I ) \ ' l ) f ' m e t n i r n r n c  ( N f i l i i p r r r c )  t ì r r  I  h .  T h c  n r c m h r : r n c  r r a s  b r i c f l ! ,
u r r s l r c c i  i r r t h  r , r i r t r r  t ( )  r c n ì ( \ \ s  c \ c c s s  l r n r p h o l v t c .  t h c n  c i t h c r :  ( a )
\ t ; ì t n e ( l  i r r t i t  (  o o n u r s s i c  l l r r l l i r r p t  I J l u c  R - l - i { ) 6 r  ( l - r ) p r g h c d  g r t h  h , -
n l . rL r  i r l t  ì | : a  \ c r . r  i r t  ( J ( l \ c i ' i t ) cd  l l r o . ,  e  .  . \ l l  i nc r r l r l r f  i t l ns  and  u  l r s l . Ì e  s  u i r c
c . rn r . l uc tcc l  t i l  r 0on ì  tCn ìpCr i t tU ru .  I  l rC  me mhr lnC waS w,ashc t i  i i r r  J  x  - i
m i n  i n  p h o s p h r r r c - b u l ' l c r c d  s r r l r n c  i P I I S  t  c ( ) n l a i n i n s  0 . 0 5 . ;  T w c c n - l ( ) .
t r r l l o r r cc l  i r r  . r t l d i r i on  o f  } I - l l r hc l l c t l  r rn t i -humun IgE  f ron r  ph r r rmacra
( l t t " . n n l  n r l l i n  P I J S  c . n r u i n i n s  J ' ;  u s A  a n t i  i n c u r - r r r c d . r , c r n i r h t .
[ : \ cc - r  l r r ì t r t rod r  \ \ i r s  r cn ì ( ) ! r . . 1  i - r  r r l r sh ing  u r rh  I r l iS  c 'n t i t n r rn [  { ) . - i , .- l u r c r ' - l {  

}  . 1  x  f r r r  l ( }  m i n  c l r c h  u n t r  t h e  m c m h r a n c  \  u s  c l l r c J  a n t l
i t  u t r t r l i i J i o t l n rDncr l .
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move a i?rge portion of t i ie l lsmcnt materials assoc:ated

with the e\tract. Size exclusion chrornatographv on Serrira-

clcr G-h;'-t incicated the antisen has an apparent N{\\ '  trf 3l

kD in. . . i13 i ' ,y  comparison,r ' i th stancard proteinr ( f ie.  - t ì .  A

tvp lca t  . ,  ; f lù  Q an ion  ex f  i i ; . lng3  c - , .  omato{ ie i ; i t i  - J r ( ì t i r i  i :

i l lustralcci in t igure 5. Th' Jt)iumn separaied thc antigen

intn three dist inct  species ibrsed on OD at l t i { )  nm) which

\r'ere in.:rstinguishable b1 SDlr"P'\GE or immunohlot and

\À'ere designated Fl. Fl aiid i The fractions F1. Fi. anci

Fl w.re rccùvered irom th- nion exchan-ge coiumn at

\eCl conr- Ìotr&t ions ot '  ,  ' ' i .  l?t i  and l i0 n:-11. rcspect ivelr ' .

Tabic !  shous tne pur i f ic"  . , t>n i r t  uach int i iv idual  t ract ion

( { l  i l i ,  1 , i c id  per  f rac t ion .  ; ì : i  ug l i  l s  the  poo leu  f rac t ions

(u.36ú;ó '., ieid) rn compan>lrr1 to îhe init ial protein load.

Fieure o ldmonstrates ihe pur i l ,  i ion acì-r ieved from the

ini l i . . i  ! r roth extr tct  v ia ar)L)rn: i  ie staincr-1 SDS-PAGE

and \ \ 'e . r r . rn h!ots.

;l i t a ro'.' t e rt:,r î i 0 t"r
Thc  nr , r l ccu la r  we ich t  , r i  ih ,  xn t ioen u l r -  de tc rmtned

: : \ rng : i i i  r ' }A i iE  p r i t l i - t r '  . :  a l tu r  r : t iuc i to t l  : t ' ' t  c i i -

rothrei t r : i  i lqb).  In ni tn-r t '  ,  :d protel i l  sampics.  a pro-

iuin i 'ranci at 19.2 kD was oc' ,-:d and rvas iclentical ior : i i l

ihe : ' : r ic t ions ( f ig.  7A).  A: i , : '  . : rct ion t r f  thc prt l te in sum-
ple:. , icrubiet of 14.5 ;-rnd lo.t , 1) in all slrntnle.'.r ' íìs ot'r-

\C l - \ ; t , .  i nU :Ca l i ng  t ì l c  i r r t l tC in  . \ i tS  C ( )n lD r r ' . - d  t ) l  . ' i S t l t ' tC

- ros : - l i r :  ; c  p t l l r p r - ' l -  ' . i * ' t  : c  nun l l l n  l i ' t  r c ' -  : i l i ^ ' : t d

i ro th  the : "cdr , rced and nt tn- :e . luced pr -o tc i r i  in  \ , les lùrn

l r i o t s .  : s  shonn  i n  f i gu re  "8 .  C .
-l-he 

lv{ono O fractions ri 'er': characteriz': i  fur:} ' 'c: b-v

isoelectric focusing on ;. i nH +.0{.i polvacn'irmrde gel

t f ig.  r i r .  Th. IE,F ( ì i  . ì ie crut ic i r roth cxtr i lc :  l t i icr  staininc

urth C'utrma::s ic {rrc i ì lu l i rp ic nrotein hanci , -  n the r ig ion

fronr nH - i . ( t  ro 5.1.  Imr-nunoir lcr i i ing of  the I [ . ,  , ' ,  i . . ì .  i r roth

cx t : ' l i c t  show'ed  ( iane l l  t  ma ior  banc is  a t  pH *  ì .  + . : .5 . : ,

5.15 and 5.-15 and at  lc . : - ,  1 l  nt inor bands. 
- fhe 

f ract ions
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J . 2 a
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U  r C '

- l  n . r'  v  t é '

0 .08  -
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F ig .  5 .  , \ r " r ron  cxchange  ch r t rm l t to r l raphr

o f  19 -k I )  an t rscn  e lu t  . . , :  f ro rn  Scphadcr
( r - i l X t  l - h e  u , r s h c t l  l i n e  r . , - r c s c n t s  t h c  \ u C l
' t r i i ù rJn Ì .  f hc  t t a t chc .J  i r i ua  ind ic . t t c ' .  ! n t c -

t i o n s  c o n t a i n i n g  l 9 - k l )  a n t i g c n  a s  d c t c r -

mrncd  b r  \ \ ' , - ' ' t c rn  t r l t r t s .  E iu t i on  t - ru l fe  r  A : l { )

m. l l  so r i i um phospha te  .  pH  l . ( l .  c lu t i on

hu f l c r  B :  l 0  m, l l  sod ium phospha tc .  pH 7 .0

a n d  ! . ( ì , l f  N a C l :  f i o u  r l t c .  l . ( )  m l  m i n :  d c t c c -

t r o r ì .  L ' \ ' a b s t r r p l i t r n  a t  2 l Ì { l  n n l :  c ( ) l u n l n :

N f  t , n , '  ( )  H R - i  5  ( P h l r r m a c u r ) .

1 l  a  /  < r l
' J  a  -  l L /

F ! ' a c t l o n  N o  ( 1  m l / f r a c t i c r ì
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Fig. 6. SDS-PAGE (12.r I  ar id Wesrern immunoblors or A. otter-
r i i i t r l  br i t th extÍ i ìct an,- j  fract ions eontalnìnc 19-kl) antigen puri i ieci on
\ ' t  hatman DE--5:. Sephadcx G-!0(ì.  anrj  ìVlono Q HR5 5.
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'  Sum o l  A l t  a -19  an t i ecn  pu r i f  i ed
r  Calcu la î ions l - rascc l  on ' l ' .

preparcd from thc l \ lono-Q column had simi lar  prof i res.
iv i th u r Ì ìa ior  bant i  at  pH -1.1.  fo l lowed hv minor bands ar
pH 1 . :  and ;1 . :5 .  Immunoprob ing  o f  b lo t ted  IEF ge ls
shorved al l  threre hands i round atopic human lgE.

Thc amino acid c<tmposi t ion of  f ract ion Fl  ( table l l  rvas
dctcrmined af tcr  h l 'drolvsis wi th acid.  Cvsteinc rcsidue
was de tec ted .  cons is ren t  w i th  a  d isu iph ide  c ross l ink  bc-
tween thc poly,pepr ides. Tryptophan is not detectahlc un-
der  these hvdr< l l vs is  cond i t ions .

N-tcrminal  amino acic i  scquencinq was pcrfc-rrmcd on
the  ló . ( )  and l -1 .5 -kD bands o f  Sephadex G- l (n  f rac t i .n

Fig.  7 .  SDS-PACE (127," \
l ( ) - kD  an t i { t n  i n  t hc  abscncc
o i  I c i  d i r h i r r t h r c i t o l

and Western Immunoblot of puri f ied
l non-rei luccd i  and presence I reduccd)

+.+-51 and Mono Q fraction F1. After SDS-PAGE, the fwo
bands were biorted on to PVDF membrane. The first 20
amino acids ( f is .  q)  were determined by automated se-
quencing and the seauence of  both the 16- and 14.5-kD
poh'pcptidc's were identical, with the exception of position
1tl whe re phenvlalanine and tyrosine were observed at this
posi t ion in both pept ides.

Glvcan content was estimated by relative mobil iry of
the 19.2-kD protein in SDS-PAGE afrer c leavage via en-
zr'matic or chemical methods, to remove O-linked and,/or
N-l inked glvcans from proteins.  In SDS-PAGE of non-re-

?71
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F ig .8 .  Nu t i vc  IEF  l rnd  in tmunoh l r r î  o f  h ro t l t  c \ t r : r c t  r t n i  f r l t c t i o l t s

L j s rng ,  i r  I i l  - 1 . ( ) - -ó . - i  p t r l r  l cn  l . rm t r i e  r c i .

l l 0
Ala-Asp-Pro-Val-Thr-Thr-Glu-Gl y-Asp-T v r-

1 1  2 0
Val-Val-Lys-I le-Ser-Glu-Phe-h"rr , -Glv-Arg

F ig .  9 .  N - te  rm ina l  sc ( luencc  o f  l -1 .5  kD  and  16 . ( l  kD  no lvpcp t i c l cs

f rom reduce  d  l 9 . l  kD  an t reen .

Tabie 2. .A.mino

acid comptrs i t t t rn

of purined Ali l-2u

tror i  , -1.  a i rcrnanu

-a+- : ì

Amrno aci.:

12 . i 8
9.78
tt.6^1
i .  i J

7.20
t . / /

9.73
1.01
ó.03
0.65
3.0.3
7.7r
.1.53
-1. -1 /

i  l .-i 1

5.+J
l.u)
n.d.

n . J .  :  \ , r t  d e t e r m t ' , 1 d .

ducec protein : lu chanst \ \ 'as obscrv 'ed in thc mobi l i tv  of

the l9. l -kD protc in af t l r  enzvmat ic t r fa iment ( f ig.  10A)

or Ti : \1S trcatment ( f ig.  1()B) in comparlson with un-

i reated lg. l -kD Dr(ì te in.  lmmunoblots of  the t reated pro-

te in sí inìplcs s i r t , i rcd t l ìC : ' - )  l -kD protein was St i l l  capable

of hinci ing ISE fr t tm l lsrpiCscr i ì  ( f ig.  i t ) ) .  Protein samples

clcmonslrated no chanlre in reiat ive mobi l i tv  in reducing

SDS_p.A,GE (d1 ta  n0 t  \n ( r \ \n ) .

The potent ia l  c i in ical  s ieni f icance of  the 29.2-kD pro-

tc in  * 'as  e  \amincd w i th  in rmunob lo ts  o f  thc  non- reduced

protc in t r rohccl  u ' i th indiv idul i l  at(rpic hum:tn sera.  The

\\ 'cstern blots of  the pur i f icd protein were incubated with a

I  :6 c l i lut ion r) f  indiv idual  scra as descr ibed ahove. Analysis

o f  immunob lo ts  ( f ig .  l l )  found in  t0  o f  13  ind iv idua ls  h igh

lcvcls of  IsE, ant i l ' rot i ies which bound the 29.2-kD protein;

2 rncl iv iduais had a re duccd levei  lgE ant ibodies to the an-

t igen: and I  person had no detectable lgE ant ibodies to the

prrrif iecl protcin. Nt-rrmai se ia dici not bind to the 29.z-kD

p r o t u i n .

Discussion

.4l tcmaria specics possess a number of  low molecular

we ight  a l lergens which are prominent in both mycel ia l  and

broth exlracts [8] .  The most prominent ant igen observed

w'as characterized by a doubiet in the 14.5- to 18-kD region

ih SDS-PAGE after reductipn of protein. It was found that
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th* retlttrvc Froportion oi *rrt i l lun $nrr;n Di - -;ìr l

igE in \&'estern blots $ as hicne r  in uroth pre par l r r , t ) i ìs  ih.r ì ì
in rnlccl ia i  preparat ions.  thus i t  u 'as decided to iscr i l i ic  : le

li l f :( 'e nic component from the oroth extract oi --ì. ttt i t i '-
; ;c: . ;  I  j . - [ ì ih.  Tne ] i - term:ni i l  i r t i r ì r r f iCes ol  i i : r  , . ,  : r  pr : -

i i l i : . . ' i !  ; ' r ,Jrr ,  t roth or rnvccl ia qere idcni icai  { . ; ; . r i l ì  nr l i
; : . i t  i ; .  I i  l .

, , \  rn i t i r r r  proir lem in pur i f l ing proieins f rom -t i r .n l , . " ; . , '

is  :hu pr.srúcc Of lar-ge Í inrour:s of  p igmcnle. j  :  l . r i Ì ; ' ;u i
ivnic l i  i i r " r ' ' i : i lcrs chromatographr.  in i :  problc i l ' ì  i . , i r  i . . r . ' - . -  i i '

a i l ; r ' iatcd [ - rv using ion exchanse n'^r t r ix .  such as DE-: ]  - : i -
ìu iosu .  r ih ich  i r revers ib lv  b rnds  a  la rg ' , :  nor l ! ( r r i  ( r l  j , i : , -

mcnicu f f ia icrr iu l .  The pigment rva: ,  nciL e iu icu r i  r i í l  i l . l :  , \ -

NaOH trr '  2.0 , t f  NaCl.  The ant i :en mixture isr ' ' iatel  hf '

DE-5: c i r romatographv was separated on Senhu*c.r .  Lr- i t l l . ,
rnd t i lc  mt ln i i t ' r r ln l  t ) f  f r : . , . l ic l i t .  l r )  SDS-Ét.r i i i i t  :  ' ' '  - . i

thai  thc components u ' i th thc '  t1 'p ical  1;1. : -  anc 1f i .0-k i )
doubìe t  e lu tec i  w i th  an  apparent  N{W o f  i l  kD.  Fur rher
f rec t ionat ron  bv  h igh- rcsc l lu t ion  an ion  erchr rnge ' : i r ron ia -
tosnrnhv i ravc the ntajor f ract i t rns.  Fl .  Fl  arrr j  i : . - .  S[) , ì -
P . - \ ( ì i :  r r i  thu : r :  t ' n tc ! r r  ) i l s  i lhJc Í  , , t t i t - re  t j t t ; i r , l  .  ' i

n r l i i uc l - ( l  a  s inc lc  ì - r r rnd  ar  l '  I  i . l l  "n ( !  i l : ' :  l - :  j

c iou i r l c t  a l tc r  re  duc i ion .  Thc i r  I [ ] '  í i . : ' r t c rns  \ \  i :  , J \  rn

the rangc pH - l . i -1.J5 arc consis isnt  r i ' i th tht lse raiucs t r [ r -
scn 'c r l  f rom a l l c rgcn ic  f rac t ions  prcpr r red  hr  I {c i i ' r  e t  í r l .

I r i  a n d  \ . i i a l  e t  a l .  i i + 1 .  T h c  c v i c l c n c c  r n c i i c a t c s  i n r  a n i i -
gen is  a  l ! i . l - kD pr -o te in  uh ich  is  a  he teroc l rmer  o t ' t \ \ ' , r
p r r l - i ' pep t ic le  chu in :  o f  l . { . - i  i rnJ  lo .0  kD Nf \ \ ' .  T l t , - ' t . , i ( r  I  ( ' r - \ -

pcn t ide  c iu r rn .  a rc  cv idcn t l_ r  c i r l se  i r  rc la ted  s incc  t i rc r r  \ -
t c i -m in l r i  scquencc \  a rc  v i r tu l l l v  i c icn t ica l .  The re la t i ve
l ì rca \  o í  thc  l l .5 -  and l ( ) . ( ) -k l )  bands .  appror in ru tc l - r  I  :1 .5 .
\ \u rc  cons is tcn t  in  c icns i tomctn  mczìsurcmt :n t \  ( ) [  thc

th re  c  fn rc l r t rn : .  l -h is  19 . l -k l )  r . r r t r t c in  has  bccn dc : ign i r tcc i

A l t  l - 1 9 .
The poss ib i l i t i '  tha t  the  hc ten lgcnc i tv  obscncc l  u ' i th

. \ l t  u - l ( )  i n  p u r r i r c a t r o n  u n d  I [ : F c o u l i l  h c  a  r c s u l t  o i  s l r c a n

F ig .  11 .  S I )S - l ' . { ( i t . -  i ì r ì ( l  rm lnunoh lo t  r t f

n ( )n - rc r luccd  : " ) .1  k l )  p ro tc rn  p rohcd  u  r th  7

p o o l  l t o p r c  h u m l r n  s r r i r  ( ì r  i n d i r  i d u a l  a t ( r p i c

h u m r r n  s c n r .  I ) u r i f i c d  l ( ) . 1  k l )  p r o t c r n  l [ ' )  a n d

L r r o t h  p r t ' t c i n  t l l t  u e  r c  p r o b c t J  u i t h  7  p o o l

: r Ì r ) p ì !  \ c r i r .  \ \ h r l c  i n d r r i d u r r l  $ c s t c r n  b l t r t s

wcr - r :  p ro t r c t l  u  r th  n t l rn ta l  hunran  sc r l  (N  )  r l r

i n d r r  r r i u l l  a t ( ) p r c  h u m u n  s c r a  ( l - l - ì  l .

CBB STAINED Ii l I IMUNOBLOT

F ig .  10 .  SDS- l )AGE and  Wcs tc rn  i rnmunob lo t  o f  non- rc t l uced

t ' ; ' i ìc i  l r lns F I  : rnd [ : -  r r l ' tc : -  incunir t i r . rn u i th N-glvcosi t l l tsc F lnd
( ) -g l vcos id r ì \ r  f ( ) r  l I  h  a t  37 "C ]  (A )  and  t r ca tmcn t  w i th  TFMS (B) .
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resi3ucs $,aS examinecl  bf  incubat ion Of Ai t  a-19 r ' ' t ,

N-glvccsiuase F arnd O*glvcosidase. rvhich ennmaticali i

,an. , r r . r ,  c ivcan rcsi i lucs f r t lm Fr i ) ie ins.  Thl  le iat ive rn ' ' '

b i l t :  r ì , ' i he  p ro f  n  i r r  SDr-PAGE remained ur tchang; i '

; , f î . . ; r  t .  _^ l ime nt  \ \  n glvcrrs dases. Sinr i iar l r ' .  chemrcai  : 'e-

11 . , , ; , , r i  , : i  : . "c3ns i ' l i n . iF l i :  f : r i i ed  i . r  c i ìange i i l c  l - i r lb i i i l

o f  th . - 'n ro re in  in  S I - -S- [ 'A ' - 'E .  ind ica t rng  tha t  i f  g lvcan r t -

s id l :u> i i ic t -c presel l :  thev t i r ta l ieci  lesS than 5fr  o i  tne pl t r -

te in 's r :  ' ' , .  Furth.-rmore. immunott lots shoucd the pr.  -

r  n.c o '  -  : ,  { -311 residucs (  i f  anv) does not al fect  lne bindint l

o f  ig f  l rnL l lod iús  f ion j  l l top ic  sc ra .

Tr '  - : :nt ic: l l  r iqutnce obtain, , :d f r t lm t l i ;  1 '4.5- lnu

1{t . { ì -k i ;  h i . rncis arì t j  l i lc  :hrec obser,e d spc; :es t ; i  ant ígen

it:t '  ,r ini:t l  hv l\ l '  ì11o t, j ioi^. erchang: chromÍÌtogrilr!hv are alJ

i : - , , . . i c l t i r c  r , f  . .oa i le rg r ' -  -ns ,  $ ' i l . ;h  ì iave  hu :n  rve l l  doc-

ù i f l J n i - , , j  ì r 1 f  ! l i  i i s :  t l t . , i l c l  r l , J r g e n s  i i t ) ;  . \ t t c n l D t \  i o  I ì r . i i r i l

thc " ' , - ierminal  s3rìL:encc ohtained with c i r i tafrases of

f  p i lu '  pr() te in secl t :c lces gave ncl  s igni f ic Í ìn l  mat ihe s.

Thc  c i rn ica i  s ien i r  r i .  t ce  t r f  A l t  a -19  has  pre \  iou5 iv  heen

i i i  . l i i ' cd  ; rs  a  n i i t i t - i -  i i ì !c rg ' ;n ic  c( ì i l l f l r  l ln t  i r  '7 -  , , | [ t 'n io t , i

. \ -  r ; r r t s  [ - 1 .  5 .  l .  l {  i  l .  
" T ' h c  

t  m n :  l r  i r n b l t r t :  ( ' : , ì o n - i r J u c c d  ] 9 . 1

: . 1 )  i . t ( i i - ' l n  p r , , i t - r l  u  i i h  i n t j i t  i i i u l i i  i ' ' ; : : ' : l n  l t ( i p l c  s j r i l

t ì r i ' t i t , i i s t n t t e  A l t  l i - " 9  r cac t c . i  n ' i t h  t ) l ' i  t t :  t hc  sc ra  t t s î cd .

í ' i r ùsc  im rnunoh lo t s  r csu l t s  suppo r t  A l t  a -19  i s  a  n l a j t l r . ' 1 l -

l , '  r ' ,  Ì  i J f i  t l , i l  l g  f . :Cn .

i ) re  cc Í i . l r ' .  i i  numhcr  r - r f  g :crups have repor i ;d  pur i í ica-
' .  o l  q l i r i l l r r  i t n t : ' l c t t  i r , rm  , l l t cn ta r t u  mrcc i r l l .  . \ l u t t h t * -

j  l 1  c t  . i l .  r h i  i i ; r r  c  r cp i r r t e  d  l t  p ro te  i n  \ \  n i ch  t he  ' .  t e rmed  A l t

a  i  : , , i 1  i ì  l \ \ ' a s  3 :b - kD  p i -o te i n  * ' i ; r ch  a f t e r  r educ t i on  p r t r -

r i u , cd  r r  1J - kD  hanc i  i n  SDS-PAGE.  Thcse  au tho rs  c i cmt tn -

\ t r i r t cd  t h r r t  A l t  a  I  * as  capah r l e  o f  b i nd ing  spec i f i c  I sE  i n

*  cs i u rn  i n tp l 11 ;11 r i r l 1 r I  c rpc r i n l cn t s .  C t l n rpa r i s< rn  t l f  A l t  l r - ] ! )

N-te:-rnìnal ieQueîce \r;îh i; l .r se(ìuence recently pre-

sente d h1' Matthicsen ct al. [pe rsonal commun.] for Alt a 1

shor=. , tese proteins have s5{,'a homology over the first 20

Aini- '- ' tCS.

t ,,:.-,rCs a:rcj \ ' [onti,. i ; ,, '  r i '  ' 'e also reported a 29-kD

: i i i r ,  ; . î ' i ' t r . - , ^ , .1 l tgn t l / ' i : : .  \ \ i "  ;  : l13) 'have ca i lec i  A l t  a  Bd

:( ì i { .  (  r )S-F { t }E l t f lL ' r  r - .  t ì l i  j l tc : ;  t l f  Al t  a Bd 19K rvas con-

si- tsn: .  u . , l  t t  ber lg a . , ; i l . ; ' ic  Frt l te in u ' i th t rvo 15-kD sub-

l r - i r  l ' . r í is  et  a! .  i20l  h:r"  3 t i  " . i r fe d a 31-kD ai iergen (Al t  a

r  : 1  r \ . " ;  i i ) c í l u m i c * ,  - h * r . l J t c r i s t i c s : t m i l a r  t o  t h o s e  r e -

pr - ,  h,* i .  'or  Al t  e- l t t .  StrS- i ' . \CE of  th is ant isen af ter

f€. . , ' t ' i i  i r  \ \ . ; . r  noÎ  pc-t ' : - t - l * t i .  ' :  ì  ! : ' :e quaternan'  structure

L):  t i l ts  protc j î  l ì i . rs \ ,  r  ì re r '  r ted.  Al thougn the N-
t . : ' ' r r in icuu, r l î îs o:  B,J l ' lK lnd Al t  a I156- i  are not

i ì " . . - .  i .  ' , i . .  .h,* \  i ì r ;  t ( - ì :  t l tc ' .an:c protein as Al t  a-19. I t
u : l ( j . i ,u  i . i  ,  : ,  t l  th l i t . \ i i . . l -1 "  i l ' t s  i rcen  pr t ' : la r l i i  f rom the

\: .ac ' . ' i l ' ; iar  i , ' t r , r th arrr l  nurt  i  mvce l ia l  extract ion as used

. l r  i f lc  , lhur pÍr . , i t l l1:  r1- , i ' ì [  ' . - j  x i16ve. though AIt  a- ] : i

\\ 'as i:. -. jIì l  in hLrlh broth ":,.-. íì ' l \rce l i:.r l sources. The grea-

î-J '  r  9 ' '  1r .11[1, inì .  .  t t - -ctc i i  for  { l l  a-29 havc sug-
'  thc  i l ' : te  '  r .  i ' ) r -  i i i  in l r r  t rc  i ì  - l ' 'nscqucnce of

l l  ( ' Ì - -  :  .  , , . -  ì  i i ' l - -  l ] l  '  
' i "  - . . , ' ' ' . rh i l r '  1- l f t l t l ' i \Ui .  l rdSLÌni  ln l t .

' l hc . - rescr ;ce  
o f  . ' \ l I  i i - * ' ( ]  in  t ' t r t i îh  ex t rac ts  seems to  in -

c i re r . . ;  th is :g-kD pratc in i r la-r 's  an .Jxtracel iu iar  ro le- lvhich

15  g ;1 i .111r \ \  n  i l t  t h i s  t t n lC .
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