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lntrcrJ i lc t ion

Al lergies to : : i rbor i te al i t igens i t rc c-st i ; r iafcd to ai i l ic t
= '10  2Uq 'b  o f  Euro l - tcans  and \o i1 l r , , \n rc r icar rs  f  i .  Er r rn -
rr tat ion t - r f  sera f i 'onr al l l ic t r .d incl i r , ic luals hirs r  lerrnirred
il iat .{/ lcr' i laria u!ternuta is a itrontirrcrrt -\{,,r rcc ol ' f i l-.ìal
ae roal lergens [2.  3] .  In i t ia l  af iernrpts to character izc the rna-
jor  a l lcrgcnic ct in ipt-rncnts of  .4.  u l tcrnotu e\ t ra! . ts l , ic ld i :d

A i ;trr-ict

. l l icr t t t t r iu ul íarnula is rect lgrr ized as an i i ; r1",rr : i i r r i t  soul 'cc of  f i rngal  act 'oal lc.r-
ge l ts . . ' \ l t  a  l ,  th r ' Ina jo ra l l c i -gen o f  rh is  r r l r ' l d .  i s  I  d in rc r^o f  d isLr l f i t le - l inhr ' c l  sub-
uni ts that  nt igrate i t r  SDS-PACII  t i r :Ccr i r ' t ' i i ic ing crrr ì r Ì i î ions at  í ì i lp i ì r r .nt  \ f  .s of
14,500 and 16,000. IgE ant ibodies to th is protc i r ' ì  arc prrcsent in lJre sera of  >90'1, '0
of  .4.  a i let 'nal t i -sensi t ive indiv iduals.  Previ t - rus studies 1 ' rorr i  th is laborai(r t ] 'show'-
ed that l l rc 'N-tu-nt t i t r i tu 'enty artr ino aci , . is  o1-the pur i f i r - 'd srr t rLrni ts arc nclr lv ic l r -n-
tical. \\ ' 'e norv rcport the isolation of cloircs fi 'orrr an A. ulit,t 'nrLlcr (str-ain i4 -t l ló)

cDNA l ibrary cot tstructed in ) ,gt l l ,  usinq rabbi t  lgG arr t iserum against  par l ia l ly
pur i f ied Al t  a l .  One of  n ineteen clones sclcctc-d f i 'orr i  scrcens total l ing:305.000
pfu (rb5l)  u 'as sequencc-d.  and detcnr ine' i !  to i rarboran inserî  of  660 bp \n in-
fi 'ante opeu reading fiarne lvit l i in the cltrrred inscrî encodes a peptidc' of lvI, 16,960
that bears no significant honrology to knora n allc'rgens or protcins. The siz-e of the
rb5l transcript was detennined to be -{L7 ktr by Nor-ther-n irnalysis af A. alterna-
la total  RNA. Thc largelv hydrophobic N- lc 'n l inal  region of  f  '  c  | rc-pt idc.  colr t i r ins
an ct- l rc l ical  dotr ia in and ot l ter  featurcs chat ' . :ctr- r isî ic of  rner lbr i rnc teì ' rL. t ; ì tS or
sce rct t r l ' )  s igrr l r ls .  

- i l rc 
l tcpt i t ic  :ccFrr . r ' ' -a r . l t r i \  ì ì . \ t l ' ( ' i t i ' ì t  t ,1 ' th is l -c! t ( j t i  nt i l lc l ìc:  l_rr t -

v iously seclLrct tccd Al t  a I  N-tenninal  f i ' t rnr  tuo i r rdependr i l  soiu 'cc-\  at  l7 of  20,
arrd 24 of  26 i r ' ls i l ions.  Rr-contbinarr t  .Al t  a I  c ' rprcssed AS a sL-crcl i t r l  protc in in
Pic ' l t iu l tusÍ t t r is  e r is ls as a dirncr in r :orrdi t ioncd ntcrdirrnr.  as s l ror i  n by i r i intu-
nolrl,rtt ing under nonrer{ucirig conditions. F.econrbi;rant Alt a I, f ike tl ie nafrual
alle.:rgen in A. alternola extrat-ts. is also r€urlt i\ 'e u'ith s.'nrrn Igli f lolri .4. rr!íerna-
/n-sensi t i r ,  e i  r rd i  i , ' idual  s.

grr t r îc in f i 'act i t lns uhr-r : t 'conlpLìnel t ts borutd lgE in a r l l - jor-
i ty of ,4.  u l t t ' t ' t t t t tLt-al l r - - l 'g ic p;r t i tnts [" ]  6] .  Orrc strch l ì 'acl ion
(AI l l l ) ,  a carbohl ,drr lc-r ich Scphar lex ( ì - I00 l ' r 'acr ion c lut-
r-d in the \4, .25.000- 50.1)f)0 r i ìnsc.  l ras b.-cn l 'ecogl1j ; is6l  3t
the soirrce of  thc nra" jc ' r  a l lcr .g.crr ic aul i r  i t1,  o1 . { .  d l tL ' r .n( t Íe

[4] .  l lorverer,  t l r is  prolc in f i 'ar : t ion r \as sho\ ' " ' l r  to be of 'hetc-
rogencous ccrt ì l i rosi t ion.  consi  st  i r  is  oI  Sr-- \  c l ' i ì l  I  gt : -b i  nd i  ng
c t rn r i )onc t r ts  [7 ] .
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Rccc-rr t  i r r in i r i l roblot  anal l ,scs of  .4.  u l tcrnir lc e\ t racts

l,.rrttrcd ri i lh 1-roolt:d l i ttrpic :e ra havc cll i ìtr l( 'd l l l(ìrc pt.r-cisc
c l ra rac l t : r i za t i i rn  o f  i r rd i r  idua l  . { .  t t l i t ' t ' t t t t te t  a l le  rg . :ns  r i ' i th in
f i ' . rct iorralcd t : r tnrcts.  l - l r r - -  r r rost  cclnrr lorr ly obscn cd al lcr-
g t 'nS i r r  s r rch  c . \1 r ' i ì c ts  a re  t i \e  p ro t r ' ins  n r ig ra t ing  u  i rh in
r i u r u e s  o l ' b i 5  9 5 ,  5 5  ó 0 .  - 1 0  { 5 .  2 5 - 3 0  a n d  1 5  2 0  k D a  i n
S DS -po 1.1, rcr'1' l arir i dc g,cl cl ecr rtr;rhoresi s ( S DS- p,\Cì E ) un-
cL- r . r ' cc luc ing  conr l i l i r r r rs  [7  I l ] .Of  thesc ,  > t l t )n i ,  o f  l i t t tp ic
scr0  ccr l i ta i t t i t tg  . l l l r ' t ' t tu i ' i r r -spc-c i f i c  Ig l -  rcac t  pos i t iVe ly
a-ui i í r rst  a nra. j r - r r  i r l l r . r 'ge rr  i - 'o latcd bt '  scr cr t l  groi ips arrd or ig-
i n r t f  l v  t l c : i l n i r t r : r 1  . i l t , r - l t )  [ l ] 1 .  .  f  l t  i t  I  l l j .  l 1 ]  . , t r  . l l r r r  [ ] d
2 ! iK  i l5 ] .  As  c l ra r i i c re r iz t -d  in  our  labo la to ry .  th is  a l le rger r
u 'as isolat t 'd as an \ ' f  .2q.000 prorcin b1'gel  f ì l t rat ion rr face-
t r-rnc-dr. lì i  ttc't i  crrrd,-' ex i ract. fìr I I on ed by D Er\ I:-ce I I Lr I ose
ir ,u l  ctc l t ; l t : rc chrni l , r l t rgraphr,  [16]  Fr-act iotrs \ \  r - f r - .  r )b_
ta i r rcc l  tha l  s t r " r i r ig l i , i r r l i i b ì ie t j  IgE b ind inc  to . -1 .  u l t t , r ' Ì ru t ( t  ex -
tracts in thc radroal lc lgosorber i t  test  (R,, \ST),  but  u,hich
fai lcd to gcr- t r - rate a passir .e cuîal teous alraphy' laxis (pCA)
response i l7] .  I rurrhcl  pur i f ìcat ion and inrnrurroblot  analy-
ses dcnronstratcd t l rat  t l i is  : r l lergen is a disul l ìde- l inked dirn-
er of  subuni ts ui th apparenr M, of  l4.5CrO and 16,000 [12]
and near ly ident ical  N-te r l r inal  sequences that are also 85yo
hourologous to thc r-on-esponding N-tcrnr inal  residues of  a
sinr i lar  isolate obtained by Matthiesen et  a l .  I la] .  Based on
the striking N-terininal honrology betrveen these two pro-
tein isolates.  th is al lerscn is norv col lecr ively temred Al t  a I
accc-rrding to the recently rcr,ised systeni of allergen norÌ'ìen-
clature [  8] .

Progress in the characterization and purification of fun-
gal aeroallergens is cornplicated b-v- high variabil ity with re-
spect to alk-rgen irrofi le bctu'ecn strains Ll9*21]. as w,ell as
t l i f f icrr l t i . -s in the rr-co\cn of  sfect f ic  Sn1rp.-  l .o l - r r r l l t i ions
i l t )J .  ,A \  i ì  rL 'su l t .  i r t r r r i iu io l l l c rapcL l l i c  a l le  rs . - r r  c r : tn rc ts  p rc -
pared frorn fungal spec:ies are often of inconsiste nt conlpo-
s i t ion  ar id  qua l i t r ' .  ron la in i r rs  cor r tanr inan ls  r i ' ! r i ch  rnay  be
ine ffèctire or prrtentially capable of generaring an anaphy-
lactic response. By using recombina.nt DNA techniques to
isr-r late cDNA clones corresponr l ing to major fungal  a l ler-
gens. f lrcse iì l lr--l 'gclls rnilv lrr '  protlucr'c1 in clrganisrns e ngi-
neered for largr '  scale protc in r-xpressicrn.  and convenient ly
pur i f ìed wi th grealer f idr ' l in than in îhc f i ingi i l  source. In
this stLrdl ' .  \ \ 'c-  Ì iave usr ' t ì  r . rb l r i t  polyclonal  IgG ar i t ibodics
r iga ins t  l " ra r ' l i a l l v  pu l i f ie t l  . \ l t  a  I  to  i soa l tc  a r rd  chan ic tc r ize
cDNA clones correspol ld ing to th is al lcrgen. l -he expres-
siorr  cr f th is prote in i r r  the 1,east.  Pic 'h iu ytustor i .s.ar i t l  i ts  reac-
t i r  i t1  r i  i th  s . .n rnr  lgh  f ì t in r . { .  u l / t , r ' t tu t t t -scn \ i1 i rc  in r l i r  idu-
a ls  i s  a lso  dcscr ib r -d .

Materials and Metl ' rods

.  I  t t  i  i  r  t '  t ' < t  i t  t t , l  I  t  l t  n  r  I t n r  t  r r ' , f ' t  t  t r i  r t (

PL i r i f i c l r t i on  o f  i nR \ . . \  a î l d  c ( )n i t n r c t i on  o l ' a  c l )N .A  ì i b ra r r  r n  i . g t l l
r ras  t . i r - t ' i , - 'd  oLt l  b)  [ ì  con] l ì1r , ' ! ' c ia l  t l rn i  ( ( ' lontceh)  r rs in t1 .J .  t t l l t . t . t t i i lu
to t l l  I ì \ . ' \  i so iu tcd i l r  t rLr r  l . ihour t t - r r , r ,  Surccn ing o l ' thc ' l ib rar r  \ \ rs  cr i r -
r ìccJ ou l  us i r rg  s tandard proroc( ' ls  [ : : ] .  I )h lg . -  f ì ' t rnr  thc  Lur lnrp l i l ìcd
l rhran \ rc- rc  p la t r 'd  a t  10.000 pfu  l00 r r rn ' r  p la tc 'anr l  gr t , *n  lor  3 .5  h  a t
' l l "C.  Drr  r ' i t r t tce l lL t losr '  tncnt t ' r i -ancs l l f r \  l ( ìus lv  i r l r l . r rv r ra tcd u  i th
l0  r t t l /  i sopro i i l  l - f ì - / ) - - r l : l luc to ; r rmntr r i t lc  \ \L ' r r '  o \cr la id  on t l r , - '  p lu te-s
i :n t i  i r tc i ib r i tcd a t  -17"C l ì r r  l . -s  h .  l )up i i r ' i ì t . .  n lcntbFtncs \ \ ' t - rc  a iso up-
p l ;c t l  r i r t t l  i t t t t ibu l td  fbr  in ; r t l . l i t ion l i  I  l r .  l - i l tc rs  * 'c re  b lockcd u i th  ln i ,
b r r ' . i t r r r s ! ' r - r . i n ì  u l l r 1 l 1 1 l l n t l l S { t i n l l ' i - ' - l . L r 1 ' l t r c t i s r l i n c ( i 0 l n 1 /  I i i s - l l t  I
p l  |  7 .5 .  l - i i J  n t  11 Na( ' l :  

- l ' l lS)  
t r rc r lug l r t . r t .1 'L ' .

Po l rc iona l  rabb i r  an l rs t ' r 'unr  \ \as  prúpared against  A l t  a  I  that  u .as
prr - t in l l i  p r i i r i ìed by \ \ 'har in ln  D[ : - -s2 ion exr -harrsc  chronratosrx ; r l1-_y
ar td  Scpl ra tJr : r  C-100 gc l  f i l t ra t ion [2 ] .  and used in  i r l i r runoscrc t i r ing
l i r rL i  i : r r r t , i r i t r l ' r ì r r is  i i t  l :8 { )0  d i iLr t ion in  TI IST (  r lJS c , rn t . r in ìns 0 . ( } - i t ' i ,
Tu c . ' r t - l0  ) .  I -h i :  an l ise rur i t  u  a :  preab- iorbcd b l  incubat i r -n  r r  i th  dn,
ni1rt" 'ccl lulosr 'r1rerÌ lbranes irnpregnalcd * i th l l .satcs of isopropy' l- f ,-D-
g::1r61," l_t,runosidc-inducet ' lE.rc' / ic,r i t"hia c,t l i  Y1090. \{ernbranes \\cre
uashr 'c l  for  3x5 nr in  each in  TBST and incubated for  I  h  u ' i th  a lka l ine
phc'sl ihatase ( A P i-con iu-uated grrat anl i-rabbir lgc antibodl, ld r luted
2,000x rvith l-BST) at room tÈnlpcrature. After u,ashing as bcfrtre,
staining u'as canied out using nitroblue tetrazol iurn and 5-bromo-4-
chloro-3-indol1, i  phosphate in AP buffer (100 rn,ù/ Tris- l- lCl pt l  9.5,
100 nr . l /  Na( '1 .  -<  nrM lv{gCl l  ) .

Polyrnerase Chain Reaction and DN.4 Sequencing of Isolated
Clanes
Irr inrunose lccted phaee plaques \\ ' r-rc rcsuspended and purif ic. i  b1,

sereral roul lds of sparse plat ing and immunoscrer. l l ing unti l  al l
plaques on a nicmhrane stained posit ively: Purif ied phage plaque ly-
sates (10 pl) heated to 99"C for 5 min were subjected ro polymerase
chain reaction (PtlR) using l0 pmol each of i'gttt forward and reverse
prirners, 4.2 m,\ l  dn'TPs, and 5 U of Taq polynterase in a ,S0-tr l  volume
of  PCR buf  fer  (10 m { /  Tns- l { (  I  p l t  8 .3 .  50 nr . Ì l  KCl ,  1 .5  nr . i /  tv {gCl l  ) .
Tì ir ' rr- lrcl iol ls \ \ ' r ' r-L- hc'aled tr-r f- i :(- ' f rrr -s nrirr and sir lr jcctrr l  l ( ì  l0 PCR
e \ , l c >  q r ! ' t l - {  ( '  j , , r  - ì f . . .  i l  (  l t r t  - ì f r  s  , r r r r i  

- l  
(  l ì r r '  , / ( )  :  . , \ l i r l r r t r t :  r r i

P( 'R pr t 'd r ic ts  \ \ r ' re  l r r :arc . . l  in to  rhc p lasn l t l  p (  R l l  l ln r i t rogen)  and
plasnrid nrini-pre p DNAs were sequenced using the AI_F laser f luores-
ccl lcc s\ \ îcr-rr anri  f luc,rc:c,- ' in-conjugal,"-d N' l l3-,10lnd reve rsc plrrrrcrs
lPhannacia).

Southern u nd !\torthern Hybridi:utions
To asscss u hr-ther inrr:runopr' 's i t ive'clones contained sequcnccs en-

coding îhe Al t  a  I  N- tern i i i rus .  r l igor i_eenin  (DlG)- labc lcd l (  l - jA7
probe u 'as prL-pared us ing thc DIG Oi igo l -abe l ing k i t  (Boehr ingcr -
\ {annhc in t  ) .  ICI - lA7 is  an 8- fo ld  dr 'scncraîe  o l igcrnuc lcot ide
(C.4,.\CC l 'G. ' \ \ 'T., \( ' ( i  l \  C I \AAGAT) di:sign,..d frorn lhc N-lcnninal
pcP t rdc  : ( ' r ì u . r ì ( L  o f  o r r r  . \ l t  a  I  l l r o l r - . i n  i : r ' l i r l c  I l ] ] .  i , ( 'R - l i r t rF l i l ì cd
irrscrts f ì ' t ' rrr i  inr;niurosclcctc-d posit ivcs \\crc run in 0.t i9u auarr)sc ur- ls.
transferred to n1,lon mcnrbrane, and incuLrated with lC' l- lA7 l .robc at
-5  pr lc r l ' rn !  i r r  ì iv l r r id rz . r l i i in  so lu t ion (19 i ,  b lock ing agcnl .5  x  SSC.  0 ,10. Í ,
\ - l au r t r _ r l : l i r c . ' :  j i t c . 0 . { i ] " , ,  SDS) f ì r r  - l  h  a t  - ì - 5 ' ( - .  a l ì c r  a  l - l i ou r ' l t l c -
h ibr idrzat i t ' r t .  \ \ ' rs l tcs  r rcrc  for2x,5  nr i r t  r i i t i r  1- ix  SS( ' ,  ( - ) .1 ' lo  S l )S)  a t
rocrnr  lentpcra l r r re  ,  fo l lo r r  cd b i '2  x  l0  n t in  u  ashcs us ing ( l  x  SSC.  0 .1o,ó
SDS)l lso al roott l  tctt tpc'ntture. ìvft-ntbranes \\erc blockcd frrr 30 ni in
at  roor ì l  tcn lpcta î r l re  r r i th  l9 ,o  B lock ing Rcau,_.n l  (Boel i r i l tgcr -
\1annh, - ' i in )  in  I  I ls .  . \P-c t r r j r ruatcd ant i -D lG l jab f ragnrc 'n ls  t l loe l r -

pg Vouge,'Thaker/Cu n"an rZhan gilvl u rad i ar
Rodc \Ii.lay
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r i l t i . l c l ' - \ { i i p t ìh t i l l t i \ \ c i . r -  i } f ; i r l i , r r l  . i t  l : l ( ) . 1 ) { ) f )  t i i l t l l j . ' : t  i t t  l : l ' r ' L i l {  i t ' l t t -

l i t ; r r .  1 ì r i i r . * i ' d  b 1  r i i i r l r i n g  l ì r r  l x l , \  t l i t t  c a c h  \ \ i Í h ' ì  i l > - ì  . L r t i i r r l l ì i 1 ì s

0 .10 , ,  
' f r r t cn -10 .  

a  L r r ì c f  i i t c i t L r i t i i t - , l t  i n  AP [ r t r ' ] c r  go l l t : i i t : i t t i 1  -< { in t .1 /

\11 . ( ' l ;  i r t r r ' l  an  i nc r r i r i r l i r i u  \ \  i l l l  I  i l n t i -P l ros  -5 -3 ( ;  chc rn i l t t t l ì i i l c : r . ' u t t t  r j r ' -

I r c l i r )n  r r j ; u l c ' n t  tB t - r c l i i i l i g r ' r ' \ ! u r t r t ì t e t i r t )  l ì r r  l r t t i n .  A l ì c r  i n t i i h r ì1 ì1 lS

l l i ' l r \ *n l . rausparencY pagcs lbr  .10 nt in at  J7 'C' ,  [ !1;1-r  i rcrc C\ i r r ì51 ' r l  t t l

. \ . - ra)  l " r l l t t  f t r r  -s l5 nr in.

D I C - i atrc-lctJ rb-i l probc' u se'ci i n \ trrtltt 'rn a tìa l \ \r 's c ! ' .4 . t l t t '  t '  tt t t t tt

t l ta l  f tN,{  \ \as prcptrcd b1' l ì t 'R in r . 'ac l igt ls  a: .  c lcscr iL 'c t l  i t [ t l r t ' .  c l -

c .111  f  i ) f  t Ì r c  r cp l r c r - ' r t t c r t t  o1 -0 I  r t r . l /  1 'h , r ' r : ' ì c l i nc -  -5  - l j ' ì p l t l r ph . t t c  (1 -TP)

r i r t h  0 . l j  n r . l / ' I - f  P  an t i  0 .ú l  n r . l /  D tC ì -11 -dU f  P .  Î l l a l  [ { \ . ' \  \ \ i . r s  . \ -

l ì - l ì c t r r i  f  i i ' t n  l t t r c c l r a  t  f  . J .  t i ! Í t ' t r i t i t r t  i : t r i i r l c  l {  ( ) l ( r  l t a r ' . i t  i i t  t ' c r i r r ' d

t t rbaccc r , i - t cd iun t  1s ;  - ì  l 0  c l l r l s .  I i : t i ' ' . . ' : i c r l  t t t r c t ' l i l i  \ \ r ' r c  t ì { r z i i l  l i ì ì d

gi t tund rúr  pr ì \ , \d l - r  in l iquid t , i t r , . -g. t t .  Rr- , ' \  cxt l - i lc l ion r l i is  e l r r icd out

b;  the nrs ih( ' ,d of  Cht i t ; rcz l r rsk i  r t r t t i  Slcchi  [23]  using I  nr l  l - r iz t r l  iL . iJè

lcchnr-r lugics)pcr - ì0 t t ' tg of  rn1'cc l ia.  RN,\ . ,  ucre f recl i t ' rn l ic t i  i l t  1.2 ' l i r

t ì r rnrni iJ . ' ' r r  dr-- r*L l ì r t tsc gcls l t i t r l  t t ' . i i l> lcrrct l  to l t r  lo t t  l l ì . ' ì ì l l ) l ' i . Ì1 lc l . , i l -

ht - l r ' ,1 r - l r : l  p lobe l ras i t r l - r i - tc l izc i . i  t i r  l l l r - ' l - ) l r ì t  ( ì ' ,  1 ' l - Ì i i l l ì1  . r l  - i i Ì  ( ' .  \ \ l i r l lc :

\ \ t ' r r  f ù r  2x5  m in  r l i t h  (2x  SSC ' ,0 .1 ' i o  SDS)  a l  roL rh l  l c t r i p r r l t l i i i ' e  a r ld

2 x ! 0  n r ì n  u s i n g  ( 0 . 1 x S S C , 0 . l o , ' ó  S D S ) a t  6 8 o C .  F u f i h r - r  p f o u e s s i ì ì g  ù f

th ss.r [r I i: i s $ ere cit i 'r i r:d ou t as,1.' 5s 1 j lrcd ;1$1r\rl-.

Rercnt l , t inanl  ,4 i t  A I  l i ; l ' t ' . t t i i r t t  t t t ìd In i t t t t t t t t t ! ' lo l . { r l { i / . t .se 's

P las ; r r i d  pCR I I  c ' rn ta in : r tg  thc  rb5 l  i nse r t  u 'as  c l ca rcd  u i th , \ ' l i e l

and. l lu l  and sr . rhcloned di rcct l f  in to ' - { r ' r l l -c l t 'aved and cì ' * -phrrsplLt i r l  l -

a ied P / . r i / r to ' l ' j . i  txprr ' \Siot t  rcctarr  pPiC9. 
- fhc 

i ' r ìc 'ntat ion o1- i : tsct ts

f ront  i r , i i iv idual  t ransfc ' rntat i ts  in pPlC9 rr l :s  establ ished b1' testr ic t ion

digest  arrd correct l i 'onentecl  const lucts were l inear ized wi th Dral  pr t -

or  to tnrni fect ion of  spheroplasts.

;ophcroplasts \ \ 'ere tmnsfoi - t t - ied u ' i th l01tg of  l inear iz. 'd c( ì1" ìst i Ì - l ! ' î

arrd i r la l . -d as dcscr ibed i t t  pru ' ' t3col-< plovidr- 'c l  r i i th the Pi , 'h iu [ : r1 '11' t -

s ion Ki t  ( lnr i t rogen).  Transfot ' l ì ta l l ts  appeared 4 -6 d lys a i ' tc ' r  p l " l inu

and  incuLra t ing  a t  30 "C .  Ind iv idua l  co lon ies  (12  fo r  each  o r ' 1  t r i a l s l

irere repìica-plated on N'fD f2o/o agar,l7o glucose ,1.310 y'ei-:st nitro-

gen basr' (YNB), 0.00004c'o hiolin] and \'f \ ' ,f (2a,4 age' o.5% methanol.

l -3496  \ 'N8 .0 .000( ) -1co  b i t , î i r r )  p la t r - s  to  es iah l i sh  n tc - thano l  t t t i l i z -a t i on

(mut)  p!rcnotvp*s t r f  thc col t r r t ies.  To í ìSSr 'SS lcrc ls of  cr i r rc 'ss i t - rn o i .Al l

t r  I  i n  r r r r ì i r  i t l r r l r l  t l ' . t t t>1 i l - t t t t t t t l s .  -1 - i t t l  c [ t ] î t : t ' c .  \ \ i ì ' L -  ! l r r \ \  r l  i i r  [ ì \ 1 ( . ì \

( l oo ! ' c : i s l c l , t r i ì c t . f go l l c i r l o l r r . : , 0 . t )  I  . \ l p t r t i t : : i t i l ; tP l t t ; s i r l r r t t i - 1 l l l { r .U .  l " ' ,

g lycerol ,  1.34% Yl . i ts .  0.0{J0049'6 b i< i t in)  and cel ls  rvere pcl lc ted arrd

L ran : l - c i i ' r : d  to  B \ l \ 1 \ ' (B \ , lCY c i r t t l l i n ing  i ) . 5o0  n tc t l i r t t o l  i l t : t c l . l  o l '

g lyccrol . ;  I  r lay '  lat r - r .  , ' \ f i i : r  2 da1's o1-g. i , - 'u .1h a1 - i0"C, a l iqt ; , ' , i r ;  of  c t t l lurc '
"i{/ere reil.}oved and the cells were piileled. A nitroctllulose membri}rìe

r.r,as spofled with 31rl of each culfiìre sulcrnatant and allorverd to drv.

The dc ' t  b lot  r ias t l ien iut t r tut tosl : l inc-d using rabhi t  lgC ant i l ' , . rd ies

ag i ì i ns t  pa r t i a l l y  pu r i f i cd  
" \ l t  

a  I  a -s ' . 1 ' ' : c l ' i l r . - ' r - l p rc r io i t : l i .  I  r l i - gc  cu l l i t r -

cs of  a rnut+ t ra l ts fonl l : ì l t  et1, . re :s i r t . :  l t ig l r  lcre ls  of  ,A ' l t  a I  r turc l l l ( ) i \ l l

a r td  i n i j r l t c t l  i n  l i r i r i i c !  ) , f  \ l  r i , , . -d i t i l l  s t tp i r l c l t r c ' l i î cd  r i  i i l l  l o , ,  cas : i l l : j t l t r

a i i ds ; rnd  2 . -5o , . r  rnc l l t l no l .  ( ' u ì1 r , re  r t t c t J i i u t t  \ \ i i s  c ( r l ì t s l i i Ì  r l t ì t l  t t : i t t - l  l t t t

A r l i cou  u l t ra l r l t ra t i t ' r r  r rn i t  u  i t h  \ ' \ f  l 0  n r , -n r l - r i ' ; . r nc .  r l i l u l \ ' . 1  r i  i i h  s l c t ' j ì e

i i ; . i l c r .  and  eo t t cc r r i r r t t cd  a l l , i i t . . ' \ f ì c r  cc r r l r ' i 1 ì r t ' . r t i t l r t ; r t  3 ( i , (XX)g  1 ì r r

20rnin i ;nd passagc l l r rou-r i l r  a 0.2 l rnr  syr i i rge f i l ter ,  t l - rc  5 l , l )c i l ì . r1 i in l

\ ' , .as Ltscd in in l l r - rnr- ih l t r l î in ! t  s tudics.  Thc rcsLl ì i rng sol t t t i l r t t  \ \  as i ( ) t l -

c i i t l l t i r . ' r 1  =  -1 { ) -1 i r l d  f i u t r t  l } t t  o r ìg i i l . r ì  c i t l t l i t ' . '  ì l l . ( l i un l .

, , \ t t rp ic scra f r t l t t t  . ' l  u l l t ' t  i t i t t tL- : i t ts i l i r t '  indiv iduals $r ì l ' t  ( ì t ì11ì i l ìcd

l i " ' 'ca! ly ;  addi t ional  p lasnl i  s ; rnrples r icrc c ' 'b t i r i l lcd coin l ì l r - re r ; i i i i  lP l i ts-

r "naLab  In l c rna t iona l ) . , - \ l l  sù ra  scc l r cd  l99 t '  o r  g rea tc t  i r i  R . ' \ST  ass i i vs

e ln - i cd  o r r t  i n  ou r  l abo r í Ì î o ry .  
- f r r t l l i - r r t r l r : i u  

i n  conccn t ra l cd  c i r i , . l i l i o t t t d

i i ,cdi r r , r r  f  iarnt  P l tusÍot ' i .s ' ; \ i l  a  I  t ransl- t t t ' t t t l tnt  and .4.  u l t t ' i ' t i t r l t r  , ì - l  l i ) l { r

crurJc c\ t r î t r i r r  I ìS 3SS?\ e 'd usingt  thc l i i r - ' t l toc l  t . , f  Bra. i1ì l rd I l ' i ]  .  Sar i r l l lcs

c r r r ' í ' i ' : p r ì | l ( ! i i t g  to  < i ' ì í ì  
i tS  o1 ' t ' r i | i i c l  l r l t l l c i n  o r  l ?  ! t g  t r i ' t ' , r : t t ! ì l i t r i r r l t J

r i r r r i i u  i r r ( . ) t c i l ì  \ \ c t i ' l 1 r . i 1 l q ' 1 i  ì i ì l ( r  i ' r ( p l t t . i t i r c  l l " o  S i ) ) - P \ ( ì l r ; : t l s  [ 1 5 ]

l i r i r l  l . l o l l cc i  on t t l  0 l " t rn r  i r i i l r . r c t ' l l r i l r - r : r -  r ì l r - i l l b ! ' i . t i l , -  i r i  l ì t i i b i l r  t r i ì l l s f r - r

i r u f l ì r ' [ ] ( r ]  c o l t ; r i n ì ' t g  I 5 ' ' , '  t l t r - t l t a t ' r o l . , . \ Í ì c r t  l t , . : k i t r i t  r ' , i l h  i " t  [ ] S . A  i t t
- i l JS .  

b io i s  \ \ c rc  \ r ! r ' cnc ( j  l l i  i ì  i l i o -Rr rd  t t r l r r i i f ì r l t i .  . \ t t t i : c r l t  ( ì ! ' p ì i ì sn ìa

\ \ ( ' i r  J I i 1 l ì c i l  1 ,1 l r l i r t r : . r t  1 . - l  i r r  I I IST  an i j  i r t c t rb l t t c . . i  t l r c t i l i g l i t  a t  ro ( ) l ì l

t ( -nìne ra l ì , r rc.  I r t . :n l i tnolr lg is i i t te l r ls l i . 'd  r r  i th TBS-f  f ì l r  3x5 r t t in arrd

in t ' r r1 ' , r r t . ' . 1  u  i t h  . \P -c t  r t l i r g l t i c r l  go t l  . l r l t i l i L l t l t l r n  l g l :  l i t  l : 1 . ( ) l ) { l  t l i l t r t i on

lb r  I  l r .  a l : t r : . r t  r ( j ( ) r ì . ì  t cn t i l c ru tL r rc .  \ \ . r s l i i r rg  i i i r i l  : t a i i t i i i s  r t  i t l i  r l i t l i ' b l t r c

1t- t r . . r ,zol iur l  i i  i t . ì  5-bt , . t t t t . , -J  c l i l i - r ro- l - i r t i l t ; l - r  Ì  p l i t , : i r l , - ; t lc  t r  t ' fC l ìS dr-- -

:Cr i i ' 'c t l  . r l r ( ' t  t .

. t  .  , r ' r , .  l i r  r '  .  l  l , , r  / l  l t ' - i

, ' \n : r l i  sr-s o l '  l r ldr t ip l tobicrry '  [27] .  sc 'cor ldatry s l r - t t ' : turc-  [28]  and

; r r i ' r i n t . r  l ' : i t J  c r r l t l c t r l  \ ' , ' t r t  ca t l i . - d  c ,u t  t t s i t t g  P i t : i s : l ' f i i i a re  ( l l i t lCh r ) .

l - l :e I l l ,  {Sf  i i lg t r i ' i i l ; r r l  \ \ i . l \  t rscd f ì r r  l - r t r tn i t l t t r i \ '  ] r - ' i l lLhes t l f 'Ccl iBank

l rn r j  l - \ 1 l l t ,  t i ; i t ; r l . ; r ' c r  l l 9 ] .  . - \ l l t l r r c .  o f  sc ( lL rc t l cc  b l t ' ck  t i i , ' 1 i i . s  uc r r , '

, . . r ; ' r ' i . ' t l  o i l i  L i \ i l ì t  i 'ROSI - l  t -  i i t t ]

[ ì*s,ults

S o u I h e nt. { rrrrlr'sis of P C' R-'4rti p I i./i e d I n s c r I s fro ttt
I m nr ti tr olto.sif il'€ C I on e s
l l igh densit.v t t lmunoscreei l ing of the .4. oltet 'nal(r-spe-

ciflc cDNA library usitìg rabbit antiserum agaillst partially

lìurified Alt a i yielded nineteen positive clone s from a total

of 305.000 pfu screened. fhg -staining intensit ies of these
posiî ives varied crrnsiderably, suggesting that the clt-rt les
represented either Alt a I clones of differing sizes, or se-
que ilces coffesironding to more than one distinct gene prod-

uct. Surprisingly, none of the positives reacted positively
* lren ir lnrobi l ized plaqucs \t 'ere imlr l t tnostained \\  i th
pooled hurl irn aiopic IgE. 1-his lack of Ie[-- rcactirrtv '  has

l - rc.r 'n l r t l r i l - ' 'u te . l  to cpi to l t ic  l l l i lskrrrg in t l r r i l i i ( ' l l i ì tLrr ' . .d [ ì -ga-
Iactosid;rse f i rs iun protc jns of  the i 'gt l l  c iones, s ince IgE

t i i t rd ing of  t l re f i rs ion proteins has been demotlsîraled in i rn-

,',.,.-, t',.,I ltrts.

To s,:lect cloi:es corrtainirrg the Alt a I N-termiuus, in-

: rts f ionr all ninetet-n positive clones were aniplif ied by

ì ]CR, and Southenl  b lors of  thc PCR products wrÍe probed

u l , ing  t l igor igen in - la l rcL 'd  IC I lA7 o l igont rc lco t idc - .  a  23-

nrcr \\ i th S-ftrld de scttcracv dcsigried frt-rln tl ' ;c , ' \ l t a 1 N-

!* ln i r i i rs i l  2] ,  l ' l r is  protre \ \ ' i . ìs  h\  t l r id izcd to t l rc FCR-ar i ip l i -

f l , ' 1  in :e r ts  a t  lo t i  s i t ' i t t ! ' . cncr ' .  o \ \  i l ìg  to  t l te  s iz -c 'o f  1 i ' r r 'o ì igo

ar i t j  i ts  ( lc-grr ì ì r - ' l ' i ìcy.  AS sl tow'n i t l  l ìgure l ,  thc s izes of  the

i l ì rn l r , r ' ì , .selecîed inserts ral tgcd f i 'or l  :5- t0 to 1.cq, . .q0 bp, of

rr  l ' r ic l t  l  l i ì r l t r -  prcrpt-r l t i r rn \ \ t t 'c  S00 9( l01rtr  i r l  lcngth.  
- fhe

l l l t io i  i ty  of  t l ic  c lgncs bpui tc l  t ì lc  l r rgLre.  a l t l lpuglr  hybr id-

izaticln ici clottes rb25. rh5l alrd rb{-ri ttas nlore inlt- 'nse tlran

i0 anl , t r f  t l rc others.  I t i  c t t t t t rast .  c lones rb3l .  r 'b82 and r l r53

\r  t - - rc pni ìb le to b, ind t l re 1l1obe. l ikc l -V bt 'cat isc they u 'cre too

s l ro r r  (570 640 bp)  to  co l ta in  A l t  a  I  N- tu r r l i i r ra l  pept ide

i+i

. ! j

ffi
ffi
{. I

'lì

Clorr i r ig ar td f ì rpressi t , l t  of  . { .  t t ! l t ' t ' i t t t lu
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:  : : , ' 1 - - " - '  r ,  - ; i . . ? - , . f |  
- : d " I ^

3,\7



c f o n e  r b :  1 2 5 1  6 1  g 1  8 2  9 1  O ' l  2 1  4 1  5 2  7 1  4 2  2 4  3 1  2 5  2 3  4 4  1 4  5 3

!
iì. r3

kb

2 . O
1 . 6

1 . 0

0 . 5 2

F i g .  1 .  \ { ) ' r l i l t c r l l  l t r l ' ' t ' t t l i z . i t j t r Ì t  t r l -  \ l t  t r  I

r- - 1 c r lrt i l t.t I t, I i g.-ttt t t c I cirt i t l c trr [ 'C' R prc,tl trc I s

f ì ' t - rnr  cDN.\  c l t rnr 's  sc lcctr - - t l  Lrs ing Al t  a l -spc-

c i f ì c  rabb i t  I g l ( ì .  PCR p r ( ) ( l L r t l s  \ \ t r r ' r t rn  i l l
( - ' .No  o  aga tose  uc l s  (a ) .  t rans lc r rcd  t r r  t t v lon

i lcr ì iL ' t ' ; . i r . t , - ' .  " int l  l - . t " , 'b . ' t l  r t  r1h l t  r lcgct tcr l t tc  t r l i -

s i inLrcìer- . Ì i r -1. :  ( ì t  l ' l ; \7.  i ìg.  l )  r lc t l t rccd l io i t l

t he  A l t  a  I  N - t i l r t i i na l  pc i r l i dc  s ! -quL-nce  (b ) .

Pos i t i ons  o f  n i : i r kc rs  o i ' k t t , l " r t t  s i zc  a re  i r l d i -

cafcd i i t  k i lc , l - ras;  Ì ' ' l i rs .

I
t__

l-
I
I
I
I
_i

.'il r.{^

b 
1-u . "1 '

sequences. Stronglv intntunore'active clones rb9l, rb24.

rb2l and rb8l also failc:d to bind tl ie probe despite their large

sizes (840. 860, 1030 and 1060 bp, respect ively) .  These

clones nra),  have been int t lunoselected by rabbi t  IgC spe-

cil lc for other proteirls in th' '  partially purif ic:d Alt a I prep-

aration.

D!i,4 Sequencing o/^ Inununoposílive CIone rb5l

On the basis of  i ts  re lat ively '  strol lg ì ry 'b i id izat ion i l i th

lCI l . \7 1 ' r r -o l - r . ' .  c l r tn. ' t ' l ' r . i1 urs st- ' lcctct l  f i r r  D\.{  sct l t t . ' t tc-

ing. 
-l-he 

óL''0-bp irt:crt crìl l tains ít l. l  t)Irctl lcar,i irrg iratttc

(ORI-)  of  414 bp. f rom posi t ions 64 to 53a ( f ig.2).  A se-

quence honto !ogous to  thc  o l igonuc leo t i . l c  IC l lAT.  uh ich

encodes amino acids near the Alt a I N-temiillus, is located

fronr positions 166 to 188. The 5'terminal insert sequence of

a related clc lne (rb42) is also shou'n to detnonstrale t l rat  both

clorr t -s encode the satt te gc'r le produc: l ,  d i f ' fcr ing ort ly in 5 '

ì . ì r ' ì t ranslated sequences that hr idge i"gt l1 p-galactosidase

sr-quer- ìces to the ORF. S,- 'ar t :hc-s of  gcrrc banks using the

BI -AST a lg ror " i t l r rn  [29 ]  fa i l cd  to  r * ' ca l  s ign i f i car l t  seq t rence

i t lent i ty ni th gcrrcs ct lcoiJ ing kt tot i t l  l l rotc ins or al l r l r$cns.

Of other clones tltat har,e been trlartially scqtlenced, tctt con-

ta i r i  scc lucncL-s  tha t  a rc  co l t l l l l ( j l l  to  rh5 l  ( rbOl .  rb l2 .  rb l t l .

r [ r ] - ì .  rb25. rb- l1.  rb4l .  r l '161 artd rh,12).  
. l 'hr t -c 

c lot tc 's (rb0l .

rb52 and rbTl)  arc kt tont t  to ctr t t ta i r r  rRNA scquet lc i -s,

u 'h ich l ikely accoul l ts foL t l rc i r  i l tcreased lcngth.  Sevcn

c loncs  havc  r ro t  yc t  heen i r tvcs t iga tcd  ( inc lud ing  s i r  tha t  d id

not hybr id izc to IC' l - lA7 ol igo).  l ' l rcre forc.  \ \  c col lc lLrdc t l rat

most of the inimunopositive clones obtained coÍìtain soll le,

i f  not  the ent i re coding sequences of  Al t  a l .

f i 'anslalion o.f rb5l ORF and Comltcrrisotr tt ' i th ,1/t u l

Ì\i- k r m i na I Peptíde Seq uence s

The translated rb5l ORF elÌcodes a peptide of 157 amino

acids, with a calculated M, of 16,960 (fig. 3). Comparison of

arnino acid ana'lyses betu'een rb5l ORF and our Alt a I iso-

latcd [12] shou'considr- ' rable s inr i lar i ty '  ( table l ) .  c ' rcept for

î l r t -  l i p t i r ro  ac i t l  p l 'o l i r t c .  I ì i i q  c i ' t r t ' .  t I c  l r r  t l ; t r l r  s is  c t r t i t l i l i t i t t s

u:cd l l ìa) '  l tare accor- t t t tcd f ì r r  thc t ) \e l tst i l l lat iOl l  t r1 ' l l r . t i l i l lu

in t l re arnino acid analy 's is of  Al t  a I  [12] . ' fhe pre.dictcd iso-

c l e c t r i c  p o i n l  o f  r b , s l  i s  u i t h i t r  0 . 5  r , t t i t s  o 1 - p t r r i f i c d . { l t  a  I

(table l). The expected N-terninal pu-ptide sequence of Alt

a I is located at residues 29-48 of the rb5l ORF,, and nratch-

es the seqìrence of  Curran et  a l .  [12]  (NTERIV12: f ig.  3)  at  l7

of  20 i rcsi t ions.  l \ ' f  oreover,  th is ORF also tnatc l ies the N-

ternr i r rus of  Al t  a I  isolaled by N' lat th iescn et  a l .  [14;  I -orven-

stc in.  pe rs.  cot ' r ' ìn ' ìu11.]  at  2-1 of  26 posi t ions 1f ìg.  3 ) ,  d i l lc l  i r rg

on ly  a t  pos i l ions  J0  and, {0 .  rcs ic lues  \ \ l t t - rse  idcn t i t i cs  rc -

rnaincd urrr"csolr  cd i t i  thc l i i t tcr  t r ' r rotc in.  \ i . t r iat ior ts i t t  r t t i i i t t t - r

acid seqtience betrveetÌ orìr Alt a I pr"otcin isolatecl arrd tlte

translalcd ORF of c lor tc rb5l  arc also f t r ' . t t i t l  l t t  t l tcsc nosi-
t i r rns .  and a1  i l r )S i l to l t  19 .  in rJ lc i r l in -s  th l r t  c i t l r c r  , '1 .  t l t t ' t ' i t ' . t l t t

cc l l s  exprcss  r t tu l i rp le  i so lo rn ts  o f  A l t  a  l .  o r  tha t  s l igh t l l '

d i f fercnt  pol l 'nrorpl i ic  fornts of  Al t  a l t t rav er ist  in,4.  u l -

I t t ' t t c r lu  i so la tcs .

l)c- \b u gc /-f h a k er- iC r r rra n'Z lt I rt g' \{ u ra d i a'
Rodc Vi. jay

,ì88 ì n t  A r c h  A l ! c r g 1 ' l m t n t , n r r l  1 9 9 6 . 1 I l  - ì S 5  3 9 - Í
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.\' t : t' t h t r r r ..1 r t u l.t's i s o f- r lt 5 I Tr u tt.s c t' í p/.s il A . a I tenr ;t ta
Titt it l  R,\t.4
îr  i isscss t l i t 's izc of  l l r - i  I  l t ' r t i  . .cr" i l ) ts i t t .1 u{tr ' r ' r r r . r t r ,  total

RNA', \as c\ t ract t . i l  l ì .orrr  n l \ct ' l i l t l  s l r r lp lcs lekcrt  at  \er i , - ' rus
t i r t tc: ;  Ì rosl inocuIat iorr  and artaI i  zci l f ,v \ , t - r r thcr-r t  hIot  l r rcr t r r t ' l
r i i th i l lC- label ," :d r"bi l .  

- l i r ta l  
RNA \ \ 'as r ' \ t rected u ' i th ì i t t le

or l ro , . legrat lat ion,  as is c ' r  i t lc-nt  l ì 'onr t l rc i r r î r : i l r - i t t ,  of  the
rRNA bands in {rgrrr . -  4a.  } lou'c\  t r ' .  \ \  c  corrs is lL-r ' } i l } ,  ohsc-n'-
t -d  a  su t rs ta r r t ia l  p r t )p t l r l ion  o f  i r rso lL rb lc  n r ic lc ic  ac ic l  in  s i ìn l -
p lcs t i 'onr l3- .  l i -  arr i l  20-da1 cul l i r rc 's.  l ik . ' lv  crruscr j  l rv l l i t '
p t r 'S r ' r i cc  o f  c t ln l l r r r ina t ing  I ) \ . \ .  l - l r c  t ran :c r ip t  encr r t l ing
rb5 l  i s  show n  as  an  abur rdant  t l ' r inscr - i i r  o1-=  t ) .7  kb ,  thc  s in r i -
lar  s izt :s of  t i re t renscr int  and r l r - i l  c lo i te sLrggcst l l rat  thc
ORF r.btaincd rcpre.sents a f r i i l  lL 'nc, th, , \ l t  a I  subuni t .  Pcak
It-r 'e ls t t f  rb5 |  t r ' ; rnccl ipts \ l 'c ' r 'c-  obsclr  ct l  i r r  5-d;r i  : . i r r r  r l l l i 's .
*  h ich dccrcasccl  rapidl l ' '  f i 'orn 7 t t r  l0 <l ;11's i rost- i r toculart i t i r t .

I{t,|rophobícÌl' o nd SL,coti t!u rv,\|rttc{tu't, Predic't íttn of
rh51 1151p'
Hydrophobic i ty and secondary s l r 'ucture predic i tons of

fhe rtr5l ORF' \\ 'ere can'ied out usirrg i l ie nrctlrods ol'Kyle
and Dool i t t le [27] .  and Clrorr  and Fasnran [28].  The r ' ] ' ìost
hydrr-.phobic region in the rb5l OR.F is located at the N-ter-
nr inus,  f rom amirìo acids l0-23 [dala not sho\\ 'n] .  This re-
gion coincides rv i th the longest cr-hc' l ical  dcni l in observed
ir t  the secondan'  structure predrcl ion i l lustraled in f  r : lure 5.
As arr ino acids i -28 were not previously detectc:d in rr icro-
sequenced Al t  a I  I 'J- temrinal  pept ides,  i t  is  l ikely that  the
first 28 anrino acids represent a leader sequence tlrat is
cleave d fronr the protein durirtg proccssing. 1'he renrairring
sequcnce of  thc protein of  short  str 'c f  chcs of  cr-ht- ! ical  or  B-
s l t r - r '1 - l i kc  donr r ins  tha t  a l te  n r r t l c  r i  i t l i  l rn i r t l  . ' i d :  spr ' c i { \  -

ing tL i r -ns.  Analrsr 's of  -st-r jL lcnt 'c block t t tcr l i l r  t is i t ts: .  PRO-
Sl l 'E [30]  delermirred that no pcienl ia l  N-glycosylat ion
s i tcs  a r 'e  p re  sc t i t  in  thc  rb5 l  ORF.

E.rTsression and I,qE-Bindíng Capohi'!f tt <tf Recc;rnbínnnt
.4lt o I Protein in Intnunohlots
To express the Al t  a I  proteirr  in l l r i -grc r iu: in i i t r ' .  r t r -51 se-

qucnces \l 'ere cJt"ar,ed u'it ir ,\ ' / i . ' l  and lTrcrl and l iq-"ted into
pPlC9. a P pu s l  or is-sccrcted c:  pr-css i i , i ì  t  . -c i . l r .  

- l ' l r  
i  s  \  r - ' {1or

f caturcs tt Sut'c'hut't)/1.ì ' t. '( ' \ r t ' i ,  r ' i .r ir lr '  ct-lìtclci '  i lr.cl lr 'o l)cp-
tr t lc  sct l i lc :ncc localer l  upsir t : rnr  f i 'unr i is  nrrr l l íp lc c lonine
si te.  I t  rvrs anî ic ipated lhet  thc i r iscr l i r rn of  rb5l  i r i to i l re
. l l r - l l  s i t c  in  t l i i s  vec t r i r  u 'o i tJ i l  b t -  in  the  a i i1 ' , ' r rp r i r l c  re - i td ing
f ianr. '  for  corrcct  exprr- :ssic ln cr l - . \ i t  a l .  l i l i l r , r t r i lh thr  c\-
prúSStìr i  l r rotc in rrr i - {ht  coir{ain Í rs ur i ìny as 2(;  . i t l i j i l iorr ; r l  ; r - -
tc r r t i in r l  a rn ino  ac ids  fo l ln i ' cd  b ) ' th . 'A l t  a  I  N- tc rnr ina l  s ig -
rral  pcpt ide.  Spht- ' roplasts \ \ 'cre t ransfbrrrrcd r i  i th th is con-
r lnrct . ; rnd t ransfor l . ì lants \ \ ' r ' re SCl i ' , , -nCd lor  f l i , ' i r  i ' i ,e l l t l r to l

1e  b le  1 .  A l r i i no : r i i r l  c i ' t ' i ' r p , r r i t i on  and  p l  o f  . . \ l t  a  I  e r rd  t rans la ied

r l. l5 I ()lì [:

. , \ n l r i o  ac id A i t  I  l '

r ' , : r t , l , , : cs  I (X )

Rt)-s l
re  . . i i ì i t c r  100

. \ .par1i l l  C.  i ì : I i l  I  l l l ' ì  r lC

Tht. - t ,n inc

S,. ' t i t t r '
( ' l L r l r n l , r l r  ! r l r i . u ì l i n c
P l o ì i r r c
( . ì l r  e  i n r '

\ Ì . i r r i r t c
( ' \ : t i n e

( 'y  : :1c inc-

\ t r  l i r r c '

l u i i i l , i o l t i nc '

l : o l c , - t t  i i t c

lc t rc in," -

11 ' ros ine

P i ; i ' r n  l a ì ; r r , i n r '

I l  i s f  i d i n e

l - r  : i ne

,,\ rginine
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9 rtì
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NA = Not appl ic:rblct \D " 'r t tr t  done.
Data oh,tained fronr Cuir;n et al [2].

..,,
ì

util ization phcno{ype and for nietlranol-induced production
of secreîed proteiri reactive ivith rabbit IgG against Alt a l. A
single îrarsfonlant r-rf  r lut+ phenotype was isolated that se-
creted Al t  a  I  protc ' in  i r t to  condi t icned l l ìed iurn.  Bands of  M,"
i , i  l ( ' ) . f ) fx l  r i , - - r ' r -  r ì t r t  i l l - r , ' . '1 ' r  ctJ i r r  rahbi t  i ìn l i - . \ l t  a l -pr t rbccl

iuirlunobl oi s ot' r i r*tl i  r l  r rolc i rt l ì"rtnt rlcl l rt tt o l - i ncJttccd notr-

transfonned, or vL'iìttrr pPIC9*tiansfornied P paslor'í.s [data
not shor i  r r ] .  . \ l iquots of  cor l ( ' r .nîrate ( l  pr-e) u 'ere contpct 'ed

u,ith an equal arnount of naLural allergen tltat was extracted

fronr A. altemata anrl firÍher purified by ultrafiltr:ation arrd
ge I  f i l t rat ior i  ìn Sepl ia i ler  G-100. The rccortrbinant and nat-

Lrral  Al t  a I  \ \ r - - i 'e coi l r | i l rg i l  undcr bc, lh nonreducing and

rcducing c ' - rndi t ions in i i t i r l r inoblots.  Si . r rpr is ingly.  the re-

io t r r l ' r ina t r t , t , l t  a  I  sLr t rL r r r i l  a : ,soc ia1 , . :d  as  a  d in rer  in  cu l tu re

nrc t l iu rn .  as  : l to ' , r  r t  b1 ' t ì rc  l9 -kDr  l ^ , l ind  i t t  t ro t t rec luc i l rg  i r i t -

I r iur ioblois ( f ìg.  6,  iop r .ow ) .  [ . ] r t tJu;r  rct lucing concl i t ions.  l l ie

lccoi i ib inant Al t  a I  nr ig l i r terJ as a doublet  of  bands u' i th

s l ig i r t l v  l css  rno t r i l i t l  t ! ran  thcrsc  o1-1 l rc  r ra fu ra l  a l le rgen.  
' l ' l r c

1r ' l r  \ - î cnLr ina l  l t t t in t r : t c ids ;  o { - lhc  t ' , \o  l r 'L -o lnb i r tan t . ' \ l t  a  I

briutls obscn'eci in r '.-dut--ir ig SDS-PAGII *'erc analyzeLl: the

sr-clut'nce S t- 'btainerj re vcll lCd l lrat l lre sìou er-ttt igraîing tr; irrd

[r ' 'g ins at  anr ino acid 22 (sr t l rcnce obtained: t rsR.QD'I-

, , \SX P),  r i  l rcrr--as t l te f i rs lcr-rr i i1:rat ing Lrc.gins at  anr ino actd

Clcrrr i rr g rlrtd [ìrprcssion cf . i t t ! t t '  t '  tt i i  t u

. \ l t  a  I

. t ' -

ití, ì{ita

359
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Fig.  2 .  Nuc le t i t ide sequcnce of  cD\A
ckrnes rb5l,  rb42 and ol igonucleotidc lCHA7.
Initjation (ATG) and termination (TAA) co-
dons are double-underlined. The polyadeny-
lat ion signal (or closest approxinral ion) is un-
derl ined. Asîeriks denote bases that match
those shorr  n  in  c lonc rb5 l .

F ig .  3 .  Pepr ide srqr rcncc of  rb5 l  ORF
irrtd contparì.r ln \ \  i th pre r iousl i  dcscribed N-
terminal peptide sequences. NTERMI.AMI
and NTERM2.A\,f l  represent a!tenrative pos-
sibrlc-. Alt  a I  N-lentr ir ial  pcptide scqrÌ!-nces as
dcìc ' rn t inc-c l  by  Curran et  a l .  [2 ] .  \ l 'ER\{ -
\ { .A l \11 rcprescnts  A l t  a  I  N- ternr i r  . r l  pcpt ide
scqucucr's as dt. lcrnrined l-tr  \ larthi.-sr-n et al.

l l - l :  Loucn5 le in .  pc rs .  c ( ) l l l t ì t r r n . ] . , \ s t u r i sks
d'. ' t to1e arrr ir to acit ls ruuti l r ing thc d,- 'drrcct j
pcpt id , - '  S t 'Qi r t - i l cc  o1 ' rb .5  I  ( )RF (  f ì  tJ5 l , , \ ,4)

-f

? ^

I . T I G A G C E Ì A

3q0



' : - l .  
l  : i t  :

r $ - . . a , . !  r i è 1  ; r t

a . . a t

l-
I
I
I

I
L"

-_--t
kb l

I
7.5 |
4.4 i
2.4 |
1 . 4  I
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Nr r r t l i c ; ' n  b , l o r l i nc  o f ' f  t r l a l  R \ . ' \  l ì , , i t t  l .  u l Í r ' t ' -

/ r (J/ { r .  \L i l l tbcrs l is l , - . t l  l l  thc 1; ,p o l '  ! l r r r . .s  in-

i l i c l r t c  thc  t l a r  p ( ì \ l 1n ( r i i l l l ì t i L rn  o r t  n  l t i ch  t t t t l l

RNA r . , . rs  l i l l ' re 's l t ' t l  l ioni  crr  l l l r r 's  of  . 'J .  u l l t ' t ' -

r1( l / ( /  > i l ' i ì i t ì  1"1 () l ( r  gr . t ' r \ t ' r ' r  i r r  rc '  is . 'd  lo l , r i ìcco

n ì r ' d i l : u l .  a  A r r  c th rJ i r r r t r  t l r t ' r i t r i t l c - s t l l i l t cc l

1 .2 ' ' , ' r r r t i u ì r1 . ' h i  dc - l r1 : i ì r t rSC 1 ] r - ' l  r r l ' 1o1u l  R \ , \

is  sht i*n.  b .Autora{ ' l i t ' 'sr . r i t l r  t r l -  lhc '  c() r rc-

spr, r ' , r l i r i t  \ r r r ihcrn l r l t r l  l t l - i t ' r '  p i " t . rh inu u t t l t

I ) l ( ì - l l l r c l r ' d  rb -< l  p r ( ì l r c  i \  r r l ì r ' r ì cn tL '  1 .  [ )o . r -

t ions of 'n larkers t r i -  h lurn l t  s ize ai 'e i i rd icaled

i r r  k i l obases .

3 5 7 1 0 1 3 1 7 2 0 k b 3 5 7 1 0  1 3  1 7  2 0

ff im
-  0.24

1 0 20 30
}IQI TT iASL f A"A.!,Ci 'J.A.APL É SRC}TAS3PVl I  i  G!Y V' 'rX i  S!,I  YIr: I :PT 6T YYIIST Gi I i  IKAIHcGi LO TT CSAAADK

-  7 .5
- - 4 . 4

- 2.4
- 1.4 0.7 --

- CI.24

ó05 0

HELIX hhhhirHi{ i iHfiHHl' i i {HHH*ithhh l l l { i {H}lHH
SHE€T SS$$SSSSSs sssSSs ssssssssS
ÎURN 

' I ITTIT Î  
TTTITT

c o t L  c c

hhhhilHi lH
sss ssSSS SSSSSSSSS

Ì T T T T T I I T T Í  T T T I T T
c

!,
fts.
:fti

l#"'r
, S i

.lr' ì
:ft

À?

4*:
f i ! :;

i
, l

#'{

ffi
Ì l
r l

" ' I t
I

Fig.  5 .  Secont larv  s i ruc ture pred ic t ion o f
rb5 l  ORF us ing l l i c  r i i c thod of 'Chou and Fas-
man [:8].  Capita! or lou'er case leîtcrs t jenote
strong or *eak tendr'ncies. respr:ct ively, to
fornr the assoc iaîct1 secondan' slnrcl ure.

25 (sequence obtained: QD'IASXPVTX). The clirner also
shorvs greatly increased reactivity u'ith IgE colnpared \{ ' i th
reduced )nomefs.  indical ing that sorne IgE ant ibodies
lni ìV be :  i f ic  f , , r  cpi i t t1rr 's  r l r 'ncratr ' (1 bv suhl in i t  intr-r 'ac-
l ions .  l -1 ,  , rnc ls  a rc  o1-  s i rn i la r  in t r 'ns i ty  a i rd  pu l i t )  in  bo t l i

G-!00-pr i , , f ' red saniples ar id condi t ioned mediutn concc-n-
trati--. Thus. the prtrduction of-,,\ l t a I lì 'onr cLrlturc nrL-diunl of
P. pnslrtri,r offers a cc)n\ieììierìt source for the purilìcation of

the recombinant protcin.
Thc react iv i ty of  r rcornbi j lant  Al t  a t  u, i th serunl  IgE

fronr 57 ,4.  t t l l t - r ' t t i t t t t -sc '  : i t i r  c inr l i i  i . luals * 'as cLrnl i larcd
rr  i th ,4.  ct l f  arnt t tu 34 0lb cxtrac' t  i r t  i rnr t iur toblots run uI ìdcr
reducing crrndi t ions in f igulc 7.  I ìoth r ' ìatur i ì l  and lcconrbi-
t lant  a i le rgcns i r t lcr t ' i rc l  I 'c lat i i 'c ly \ \ 'c i lk l ) ,  i l ' i th ntosî  of  t l ' ìc
c o n l n r e r c i a l l r , , r b t a i r r c c l  i r l u : r n l a  s [ ì n r l ] l c s  ( l a r r c s  I  l 7 t .  a l -

though vis ib le stainirr -{  of  t l ie lastest  migrat ing b; ind of  the
! ' rconlbir ' ì l r r t  c lorrblel  is  cvic lcnl  in l4 of  the l7 lanes. [ -anes
inrnrurrostairred urt l t  lor ' ; i l lv  o l r i  i r rccl  lgE tcnclc i  t t l  u l . i t ru '

strr ìnger and nrt t r  r - -  corrs is l i  r t i  rc l tu l" i r  i ty  u i th bot l t  banrJs of '
t l re rr=conrbinant doublct  { l ian those i lcut la led vu i th plasrna

ranrp lcs  ( lanes  l8  57) .  ln  i i - r ta l ,46  r . i f  57  serur r  unc l  p r lasn ta

IcEs tes ted  rcac lcd  nos i t i re lv  r i i th  recr )n lb inant  , \ l t  a  I

90 100 110 1?0 130 140 150 157
LEDHNA'SC6€ilSTHD FSFDS}RSùLLLKAKVSDD I TYVATATLPHYCRA66I{ÈPKDFVCAúVA9AY I TLIfitPTSS
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TUR}I  Î ITTITITI ITTT 1ITÎ ITTII  ITITT TITTTTTTTITITTT TI ÍTT
COI L

(82%), indicating that the recombinant protein may be of
use in the imntunodiagnosis of allergy to A. alternata.Tlle
reacti\,ity of the seriì to the recombinant appeared to corre-
lr i tc \ \  i th that of thc r l i î rrral al l t-rgetr in erlr i tcts of .-1. ul lerttu-
l c  iso l i r tc  i+  01 6,  a l th t - ' i tgh i t t t t t tunosta i t t i t te  r r l '  th t '  c t lc iogc ' -

nous Alt a I was especial!y H'eak in lanes 4l-57. J-his can be

pr i r r rar i ly  at t r ibutecl  to l inr i tat iot ts i r i  {he arrrounts of  cnrde

extrart ttrat can bc lcaded il i to gels without gel distortion, as

\\,e11 as to the relative inr'ensitivity of the immunodetection

tncthods ut i l ized. Recon-rbinarr t  Al î  a I  was also able to ccm-

plr : tc ly,  abol is l r  the i i t t i t tunoslair i i t rg of  natural  a l lergt 'n in

in inruiroblots ruu ur:der rcducing condi t ions,  sLlggesl in-q

that the rr , -cot t tb i t ta l l l  doe s nt i t  a l tpear to lack el l i to;res pre-

se rr t  i r t  A.  u l l t ' r ' t t , r l í -der ivcd AIt  a I  Idata not shourt ] .

D iscuss lon

\\ 'e sougl i t  to isoiatc cDN,\  c lont-s col ' re spf)nt l i r tg to the

srrbuni ts r i f  the ,4.  a l ler i to la tnajor al lergen A. l t  a l ,  a 29- to

- l l -kDa cl isul f i t ie- l inkcd dinier isolatecl  by several  grotrps

; :nd prct ' iously relerrc i1 to as .1 l t  u 1, . ' l l l  u-29, or , "1.11a Bd

1. : .1

ì
l
i
I
l
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I r.,,. ale l9 antl 20 kDa. consitt'r ablv hrgcr than thcse of ,\ lt
1  2  1  2  1  2  m  j  l t l . . : r i t i  t h i s l i l ' o t c i n h a s b t . c r i i r u l c i l u s c o n t a i n i n s l 0 o , r c a r . -

l r t i l n  d la te  [31 ] .  , ' \ r r l l vs is  o f ' th t '  t i ' a r rs la tcd  r t r -s  I  oRf r  r i . i r rg
l ' l ì (  )S l ' l 'E  l Ì r i l i :d  to  l ' c \c ' t l  porcn l i ; r l  N- l inked g lvcosy ' l t t ion
si t . .s.  . \ l l l rorr i l l r  thcrc is rr t t  obr i t lus ccrnscr\s l rs scr lLr tncc for
is r . , i . r t c t l  o -g l1 'cosy  la î i t rn  s ì tcs  [ - ì l ] .  y r r t - r l ine  a t  - l  rc la t i \  e  to
t l - r r -  s,- ' r ' inr  ( i r  t l i r "eonine accc'ptor ' .  or  at  ó or -J in thc absenc,. .
o f  r  c l r l i ' gcd  rcs id r re  a t  l .  has  Lrccr r  ider r t i f ì cd  as  a  1 - ro t t : r r t ia l .
b r r t  r r r i t  u l ; -s t r lL r l c  p rcc l i c to r  t r f 'O- l i r rkcd  g lvcosr  l l r t i r r r r  [32 .
33 ] .  , ' \n  c \ i i l l r ina t ion  o f  r ' t r - i I  oRÍ :  rc rca ls  3  s i te -s  t l ra t  f i r l l ì l l
thcsc  c l i t c r i l r .  r i  i t l r  ac . ' cp t ( ) r ' s  u t  l cs iducs  - l -1 .  5 - i  l i r rd  157
(1rg.  3 ) .  I  lo i i 'cr ' , - - t .  l ) l ' t  \  l ( r r ìs af ict ì r l r ts to dc-gl1,c1ì5ylate Al t  a I
in la l 'oratr-rrv.  e i l l rcr  crrzvr i ra l  ical lv u ' i th endoglvcosidasc Ir
t r r  L ) -s | )  cos idasc  or  chcr l i ca I Iv  us i r rg  Tr i f luoror rc thancsuI -

I r l t r r r r i c  \ r : i t l  (TF\1S) .  in r : i r iab lv  f ì i i l L .d  to  l cducc  th r .  \ f  ,  o1-
t l r r '  l - , r ' r . r t c i r r  l l 2 ] .  i r rd ice t ing  tha t  , , \ l r  r  I  i s  n t rng ly 'c r r :1 la tcd .
\ \ 'e cennot ucct ' runt  for  the obsenaî ions of  Par is et  a l .  [3r ]
s i . i l rguSl ing t l rat  Al t  a I  rst  r  iS gl1 'cos1' lated, t in lcss the i r  proteirr
is . r  r  i i i ' i ln l  fornr l l rat  contairrs a srnal l  nrnnber c l f  g lvcos;, la-
t ion corr : r 'nsus si tes.  one othe r  rece nt l t ,  sequc:nced clone has
Lreen rcported to contain the- Alt a I N-tc-nninus; however. this
PCR-anrn l i f i . -d  sequence encodes a  pept ide  o f  M,9 ,500 and
pl of-7.00, and is highly divergent from Alt a I in sequence

[3a].  The sequence of  th is c lone is also dist inct  f rorn the three
,1.  u l ternt tu al le rgcns recent ly c loned by Achatz et  a l .  [35] ,
and c rhrb i ts  no  s icn i l ì can t  honro logy  u ' i th  o ther  knou 'n  a l -
lergens or prrotc ' i r rs in thc CenBankiEMBL databases.

Dif f i" i 'errces between sequerìced N-terminiof various Alt
a I isolates and homologous sequences within rb5l are con-
f ined to speci f ic  s i tes (residues 2? 30,40 and46 in rb5l)  [12,
l4 ] .  Thcsc  anrb iqu i t i cs  cou ld  represent  a r r ino  ac id  pos i t ions
uh i r : l r  d iJ fc r  A l l l ( )ns  c lo :c lv  re la tcd  iso lbn ls  o f  . , \ l t  l r  l .  I so-
cl t 'e l r ic  l t rc i r -s ing o1-. \ l t  a I  has rr ' r , - -a l r_.d a nrajrrr  r ìo ln i loncnt
u' i th a pl  of4. l5,  and nr inor cornponents u ' i th pls of  4.25 and
J 10 i l2] .  \ r inol  d i f fcrences t ' rc ' tn 'c-crr  rhr-  anr ino acrd distr i -
but ions of  Al t  a I  and t l ie rranslated rb5l  ORF niay also re-
flect the presence of rnore than one isoform in the sample
subjectcd fo arnino acid analysis [12] .  Horvever.  i f  mul t ip le
isoforms of  , \ l t  a I  n 'ere cxpressed i r r ,4.  a l tenruta,  cDNAs
to such isofbrrns shoLr l t l  a lso have ht-en sclecled as dist inct
c loncs  us in r  .A l t  a  l -spr ' c i1 ìc  rab t . ' i t  IgG.  A  conrpar isor r  o f
t l l r r 'c  c- lone s (r  b,51. r t r6 l .  rb-12 )u hr-rst '  DNA sccìur ' r lccs at  t l r is
s i tc  r rc  kno ' , r  n  l ì r i l cc i  to  f r \c i ì l  t i i l l c l c r i ccs  l l ra t  e  ou l t l  hare
accor-rr i f t -c l  lcr  t l re arnino acid al terat iorrs expected at  these
spec i f i c  pcs i t ions .  I î  rcn l r ins  i ross ib lc  t l ra t  o t l rc r  c loncs  nray
c f )n1r ì in  i so lo rn l -s l ) r ' c i l r c  scc l rcncc  c lc r  i i r l i t ) r i s  a t  thcsc  or
ol l r r - - r  sí lcs.

Anal t 'scs of  the t ranslated rb-sl  ORF have rcveale-d addi-
t iona l  i l r f t r r rna t ion  re -qard inq  the  s tn rc tu rc  o f  the  A l t  a  I  gcne
pr t rc l r rc t .  l ' hc  N- te  r rn ina l  28  r in r ino  ac ids  o f  t l r c  t rans la tcd
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Fig. 6'  Comparison of rc-corrrbinant ( lanes l)  and .4. et l íernata-
denved ( lanes 2) ,q l t  a  I  in  imnrur rob lo ts .  Natura l  , { l t  a  I  a l lc rs . -n  r i i rs
pur i f icd  bv Lr l t ra f i l t ru l ion ar rd  g , - .1  f ì l t ra t jon on St i r l t . r tL . r  G- l0 f )  [12]
Recombinant al lerqen \\ i ìs p! 'ePar-t--d as dc-scribcd in \{aterial un<J
\ fe thods.  A l iquots  o l ' l  1 rg  \ \c re  run in  109.0 (n . - rnrcduc ing.  top rou)  or
l2o/o (reducing, bottom row) SDS-PAGE, transferred to PVDF mem-
brane, and immunt'rstaìrred u,ith rabbit IgG against partially purifierJ
Alta I  (a). pooled hunri in atopic lgl:  f i 'onr .1, ulternota-sensit ire inc-l i -
v idua ls  (b) -  or  nornroprc  hr rnran scn inr  pool  {c ) .  or  s t ; ì in r . ,c  r r i rh  c 'o t r -
t lass ie  hr i l ì rant  f , l r rc '  R- l -50 ld) .  Pos i t ions r - r l '  \ l .  s r . rn t j r r r t i :  t r1 '  kn, r r r  n
s  ìzc  1  r r r  )  I  rc  tn( ì  ìar  1 . . .1  i l  î  l ìo  r  r r l r  n t ls .

29K [2 -  l5 ] .  Us ing  rabb i r  IgG ant ibod ies  aga ins t  par t ia l l y
purif ied Alt a I, we immunoselected a 660-trp clone (rb5l),
one of  n inetcr: r . r  c lones imrnunoselecîed f i 'onr an A. al îerna-
la-speci f ic  cDNA l ibrar l '  cr ìnsrnrcîed in i .gt l l .  Nor ihcrn
analyses ident i f i r :d a t ranscr ipr t  of  :0.7 kb that hy,br i t l izes
r i ' i th labeled r  b5l  protre.

Ar i  in- f ì  ar t rc fJRI:  r i ' i th in thc rb-51 clorrcd i i rscrt  c l lc()r lcs a
;rrotc in i r  i th c l lc i r latct l  \1,  o1- I ( r .9(1Q unt i  I l  t t l ' -1.59. I t :  pr .1t-
t ide scciu*rce rni i lchcs prcviously sequcncccl  N-tcrrr i in i  of
t rvo indepcnclcnt  AIt  a I  isolates at  l7 of  20.  ancl  24 c: t f  26
posít ions.  

- l - l i . 'sc 
l lnt l inqs in i l icatc t l r i r t  c lonr.  rb-S i  . . , . , . , . - , , , . ,

: . rn Al t  a I  iscr ibrr l .  Dcspi tc a la i -k o1- scr i r r . -ncc c l ; r t l i .  r t  is
p o s s i b l e  t h a t , l Ì t  a  B d  2 9 K  [ 1 5 ]  a n d  . l l t  a  I , , , . ,  [ ]  1 . , 3 1 ] .  d i s _
u l f i cJc- l inkcd  d in rc rs  o f  29  - l  I  kDa u  i rh  l t l s  o f  4 .2 .  r . ì ì î )  rup-
rÈSr ' i l t  t l rc s l rnrr--  pr t r tc in.  l lor ie ver.  t l rc.  subuni t  s izes ct f  . l l t  t r

Dc \hrr.c'Th akerf '  tr  rra n'Z ha n gi Ì \ , f  Lr rad i  a/
Rodc Yi . lav

392 \ r c h  A l l c r - g t
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Fig.  7.  R c 'act  i  r  i t r  of  serunt  lqE -s f rorn .4.  u l Í tmuta -scn s i t i \  c  ind i r  id i ra ls t t r  .1.  r r l í , , ' r " r r r r f  a-  t ic ' r ivcC (a ) .  or  rúcLìr ì ' tLr in " ìnt
(  b)  Al t  a L Preparat ivc immuntrblots of  crr :dc '  extract  or  conccntr i l l rd condi t i t  r ie, . l  nt . l r l iLrr l ì  \ \  cre scrc 'e l lcd wi th 5 7 af  o l l ic

IgEs ( lanes l - -57)or nonatopic pocr led serum ( lane na) as des, , - r ibed in I la i . - i - ia l  ar-r ' l  l r l r r lhods.

CIRF, a highly hydrophobic and strorrgly c-he lical domain,

app*ars to serv'e as a cleaved signal peptide that directs Alt

a I  for  expon frorn the cel l .  as s igni f icant antouìì ts of  Al t  a I

are secreted into cul ture broth of  .1.  a l {ernct tu [12] .  Al-

l l i oug l r  r t l5 l  i s  l r rck i r rg  a  s ig r r . r l  c lcar l i sL '  r l lo l i f  cor t l r l l o l l  A t

thc C- l i :n l inus of  bci th bactcnl l  and eukat 'y( ì t ic  s ignal  p, :p-

t i iJe st 'c luences (Ala-Gl5'-Ala),  s ignal  pcpt ide scquct ' ìce re-

quire nicnts tbr  f r i r ic t ionul  c leavage in cukar l 'ot t - 's  lc l tcJ to t re

lr,orc relaxed that in bacterial systrlì.ìs [3ó].The Ait a I N-

tenriinal signal pL'Ftide also slrarcs 17o/o ltoiriolcgy o\/er the

first 22 anliÌ io acids u'ith signal pcptrdes of At'rr '()spoi'a

r' l ' .rs.sr/ I l l- l-7 (also kntti i  tt as CCC-2) iìnrl . lspergil ltrs.f itnti-

S:a/ t ts RODA genÈs that encode hydropi lobins.  : ìcc; t l lcd I  ' r ' -

d ro l " rhob ic  i r r t r î c ins  in ip l i ce tu 'd  in  thc  { ì , r i ì t i i t i ( } l t  o f  cor r i c l ia l

rod lc ts  [37  i9 ] .  l l ou 'evcr .  A l t  i t  I  hvdro i rhc t r ins  i ì rc  l i i gh lv

d iss i r t r i la r  in  se( ìue i rc r -  i rnd  s tn rc tu rc  o th r Ì r  tha t  thc i r  l i r r r i t cd

signa I pcijt i  de iron rology.
\ \ 'c  l rarc also shot 'n tht t  r r -c(r l l ì t l i t . ì lu l {  Al t  A I  sr-cr ,  . , .1

in lo 1ir , - .  l - ì ledia of  P pa..r lor i .s; :ssoci i ì ics l ls  l i  r l i i t t r ' r .  s i r r t i l l r  t t l

nalrrr i i l  a l lergtn l lur i f ied f rotn A. ul í r ' t ' t t i t lo cul tut 'c  t t ic 'd iut t t
rJr  r ì r lcel ia.  Ur idcr reducing cotì i l i t io l ls  in SDS-[ 'AGl] .  re-

coni l l i i ratr t  . , \ l t  a I  appc:ars as t \ \o c l is t i r ic t  hands. cvct t

though both are translate rJ from thr' sante Alt a I sequences.

Seqr-rencing of the peptide barrds indicatcs that the differ-

ence betw'r :en thc l r i 'cr  N-ternr in i  is  only t i r rec amino acids

not enough to acct iunt  f -or  dr l fe rences in rnobi l i t - l 'obscrved

trr .1r \ . . . .n t l t , , -  t ' r . l tds.  
- l ' ! r i . .  

t . r l - .sc.r \ l t t i r r t t  p l tnt l l , - ' ls  ihat  t t l ' thc

natur"al  a l lcrgcn. r t  hc ' rse suLrui t i ts  a lso l l l igratc c l i i ìcrcnt l i '  tn

reducing SDS-PAGE. evct i  t l rorrgh their  N-t , :nr in i  arc ncar-

l ) , i t l c n t i c a l . ] - h c s c  l i n d i n g : s  ì r r r p l v  t h i r t  A l t  i ì  l r ì l a y  b c  a  h o -

mc\di1rìer of dif fcieiitially il-('ce ssed sulruiiits, tliat posttran-

slaiicrral processing of orie or bc'th i lrît-t ' ] l ,rt:Ís ofthe recolxbi-

nant c l i r ier  * 'oulc l  prob, i l r l r i  or 'cur t lur ing or fb l lo ' , r ' i r rg t l ic i r

associat ion as a t l i r t tcr .  arc1lh: i1 sLrcl t  l l roccssing i l tay be : ì i l l - ì -

i lar  to that  r l  h i i - 'h ()ccirrs in thc t : r t i l i ra l  a l lcrgr 'n.  These proc-

t 'ss ing funcl ions r ì ' Ì rv t r r '  int i ' in ' : ic  to ihc i i t f  cr i lc t i r tg su[r i tn i ts,

or carr i r - -d t iut  t lY olhcr sr-e t ' t l t ' t l  pt 'o l t - i t ts  sucl t  as cr t r r tccl l t t -

l r r r ' l t rot t 'ascs.  i t l t l t ( ) i ìgh l lTr i r .s l r ; i ' i . r  r ' ; i t t ' ics L)Ll t  rc lat i rc ly l i t t le

Itrolcin sccretioll of i1.s cr\\ ' l ' t  ít i ld prt.rha[rly sccretes a signif-

ic i rnt l t '<- i i l | t - ' rent  pt 'c l f  i Ic  of  1, ' t 'ot t . l t :cs Ih l : t t  uot t ld ,4.  u| |ar t tu-

l l .  I t  is  intcrest i l l ! :  lo l t t r ic  t l i l i t  P l t t t .s l t t t ' i . i  i ìp l - re ' i ì rs to be able

îcr  c lcarc t l re . -1.  u l l t ' t ' t tutu-clcr" ivct j  Al t  a I  N-ternt inal  s ig l ra l

pcpt idc.  cverì  t i lough clear;rgtc of  the t rvo recot l . ìh i l larr t  Al t

a  I  ban i l s  appears  to  bc  a t  d i l fu r tn t  s i tes  f l ' o r l  the  expec led

Clonir ig and l ì rp lc-ssion of , { .  uI ler t î i l |d
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cl t rs\ 'agc s i { r '  of  thc rratrn 'u l  a l lergc-rr  at  posi t i i .xr  2g.  
' f l r is  

has
resu l ted ' ìn  p roduc t ion  o f  a  rccornb inant  a l l r - rgc l r  tha t  i s
niorc s i ln i !ar  to thc n; i lural  a l lcr .gcrì  uì  t r lnì ls of  s izc arrc i
struciurc t l tan n 'as pre r , i t - lusly erptctcd.

Scr-urr i  IsEs f i 'orn l l2q'n of  ,4.  <tr tat i , r / / . r -se nsi t ivc indir  id-
uals btr t rn,J Pic 'h iu-e. \ l l resscci  , , \ l t  a I  in i rnr lunoblots.  corr-
fìrnring tlr is protein as a nrajor allcrgcn in ,l. ulre rtt{trLt àt)d
cientolrstrat inq the t r rotcnt i i r l  be ncf i t  of  r t ,cornbi l rarr t  Al t  a I
as an in i rnunoi l iagrrc lst ic-  r ' r - .0-eerì t .  fhe- case u, i th u,hich rela-
t i ve ly  pL t l t ì . ^ \ l t  a  I  has  bee n  ob ta in r -d  u  i l l  l ac i l i ta te  th r -  dcve l -
opmetrf  oI  i t  spc.c i1ìc cnzylne-| inkcd j r r . r rnurrr isorbent assay
or  n l r lnoc l r rna l  i i r i t ib t rd ics .  K l ron lc i lg lc '  o l ' thc  . , \ l t  a  I  s t ,_
quer ìce  n , i l l  now ' I rL .n l l i t  loca l i za t ion  o f  an t igcn ic  an t i  a l l c r_
g e n i c  s i t e s  o n  A l t  a  1 . , { l t } r o u _ q h . A l t  a  I  * a s  f i i . t  i s o l a t e d  a s

ar r , r l l t : rgcn  t l ra t  *as  capab lc  o f  in i i i t r i r i r rg  h igh  RAST'scrores
u i thout  r ' l i c i t i r rg  a  P(  ̂ \  rcsp( ìnsc  I lu  ] .  uc  l ravc ,  r -ccunt l1 ,
: i l t t ru n thal  scra l ì -onr rrr icc i r r rnrunizc, . l  u j th Kl  l {_corr . jLtr : .a l_
cd  A l t  a  I  N- tcn l in l r l  l ( ) r r rc t .Pc .p l i t le  c r rn  c l i c i t  a  pC. , \  r . r ._
spor ' ìsr '  u l ron chal lerrqr,-  u i th [ ]SA-cul l . i r rs i ì îct l  i r r , i r t ic lc-  t . j0]
C' t r l ìscQucnt lV.  l ' , rcci  sc rr l r I l l i  n- t  of  I l  a l rd 

. l -ccl  
l  cpi to|c: .  i  n-

c lud ing  thosc  tha t  ge  nera te  
' rh  

I  ancJ  1  l i2 - rcspor ìscs ,  rc rn l ins
a pr ior i ty.
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