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l trucrurè of an Allergenic

I ìeceiveci  for  publ icer ion,  I Iarch j l l . . ig90

All of the.glycopepricìe ancl oligosacchnritol

An al lergenic pentasacchar i to l ,  
$n-rp-u6, rvas isolated as a minimum structural  uni tresponsible ror fhe allergic reactlq" ,,,". .ili" 

"l ;;;ig'G ;ìql ;;; ilt" 
""iì".o, 

rrom asaccharitol fraction, Gp-tP-tr, that lad u"gitiiu-^""#;; B*ii*irratiàn from a glycopep-tide in a Pronasé.gigeit of a s*u sqq$!. aryryer,, ci-rep. M;rrttllriilCi-il#nd FAB.M* , ,
1i{l'l_r indicated,r^h* 

",u*:. ,"qr"r,"" ;i-i;:ip_là-í" 
'u. 

éìrNect*2Fuct*(GarxAcr _-)3'-lGlcNAcl--3Gah\Ac-ol. To anall,ri tt Tsiiucture in more aul"iì, cotp:lu J"r'ì"'#,-,iu'ith p-aminobenzoÍc.u.ig 
"1rtvr "rr;T i1-Bb.È;;_r.1., rh_e 

""aucing rerminat B-dfi#ffi#GalNAc-ol of the saccharitol *a,s oxidiri|l, z-O-substitured r,-ThrNAc u,ith equimolarperiodate, and the resultant aldeh5rde *u. tuuu., *;iiry;;;.t reducrive aminarion; TheABEE-labeled cp.1É. 
PG *'as 

"úu;..tna''fo'"r.qu"."tigl exoglycosidase digesrion w;irh13-N-acet1'lhexosàminidase, 
"-.nr-iÉbtvii"r"".tosaminidase, and a-fucosidase, and thedigests lvere chromatosraphig on an npic ."ilT" orrsx s"ialia;8éli;;in.iJr"Ti.of ,rh.e HpIr.C, methy.lalionzcc-us, u"a 

-r-nB*_rus 
unuiy-*.-;f 

'rh_, 
;;J*r, 

^Ji'rt 
. labeledsubstrate, the stluciyg-of Gp,;14-b.6 w+s-det mined ro-be GaINAc"i:ri."rrìJtii#it{iff

Ér-'4)GlcNAcBl-"l,GalNllc1lt, Enz)'1tt"ti;;iìmination of ei*rór the non-reducingterminalp-GalNAc or'the non'reducing to1*in*=;:C;ìtril;;;'tl"i""".tivarion of tùe, aper,gshic .!.pentasaccharitol. Accqrdingly' it is'.n,qsóibi"ithut t}t. Jrurgr"i; ;";.r*"ii"r"iàrrtains'lro

8i:tritàl'iràî: i:jî:l'É;sv-spe;n;óid;;,;;;a;ii'r;."i-zr';Jii fi;;;;;irii , 
,

Pentasaccharitol, Gp -L p-b6, Isolated froi* aìì

?s t36

. were sti l l  allergenic as examined by meuns of the skin
reaction, 

Pul allergenicity in all these p.*purotlun, ì*
eliminate_d by periodate. oxidation (+t. These findíngs'suggested 

that these allergenic preparations c.onti, in 
t ' ,,

certain common epitope(s; responsible for the allcrs."i. i i i ;
in their carbohydrate structures.

In the previous study (5), the carbohydrate strucutr. uf'
the allergenically uctive glycopeptide, Gp.l, was analvzecl
in relation to the allergenicity, and two typ'es of non.reduc-
ing terminal À--acetylgalactosaminyl díéaccharicie unirs.
Ga lNAca l *2FucI *  &nd Ga lNAca l - (B '4 ) .HexNAc l * .
y:I. found as possible epitopes specific to seu squirt,'al lergy.
' Recently, the Aarbohydrate structure of: another seir
squir t  ant igen, H-ant igen, of  a substant ia l l . r ' larse molecu-
lar  s ize (M,: .10' ' )  rvas analyzed, ancl  three typ'es of  non-
reducing terminal  d isacchar ide uni ts,  GalNAcl l* lFuc1*.
Ga lNAc l * (3  ' l lGa lNAc l - - ' ,  and  Ga lNAcr  - . tB  a tGar .
NAcl-, w€rs aiso characterized as major .o-oonunti or

l|1. : 
I.l r^1ry;T 

": :* 
u p 

it î.p u',res i d i n g i n i i s o. g I y c o s i d i ca I I 1,
l lntied carbohydrate chains (6)

The present studl '  deals wi th thc structure. , f  un al ler"
seni,c pentasaccharirol Gp-lÉ-b6, isolatecl ,f i 'orh the oiigo.
saócharitol fracion, Gp"lp.b, as a minimum structuiul
unjt responsible fqrr rhe allergenicity specific to sea squir.t
n l lerg ' ,

|,"-u,?: ll-1" :l gu.T, ci -,"p, as a Mi ni m " * Ét,i"ríJ n;i;ilililil,*:,]
for Its Allergenicit),.,

5 .  13 iaC f f i " a_ (T *oy * )

seik .  sh igcta. '  t r Iasaaki  okamur i t . .  IWasahiko Tsutsumi. '  K.zuhis i r  on. , '  ì lasa1. '  ohta.  .  .Fumir .  Matsuura.*"  Toshi fumi  rakao, l *u urrJ  sur , ,^r  ok. '

l ' l  i  n  1 ; ; f  1  7 7 1  6 1 , 7 Ì . 1  :
I l i r t t s i t r r r t t ;7J9-02:  a t t r l ' * - Ins r i tu t r  f r r  p ro t t : i :n 'À ; r , ; ; ; ; , ' o r , , i , i ro " t l i , ' i ' . r , ; ; . ; ; , , " , r , , , ; , ,  

í i s l ; , , . í .  l r i . ;

1ru? 
squirrrnrigen rermecr Gi-rep is an *cidic grycoprotein

capable of inducing a remarkable erythema- in ;kin ;ip'tients wirh seusquirt 
1tJep.Vpn l1b,ui"n;;;; ;]_,; ;;u,g::r, of less than i t,s ( t ,lí.lp*ui;;;lr,;iì;;nase ctisest

glGtlreq was divicted inro large f Cp-1f;;à ,"f"iir"f" #;i* (.tÌp':,:t srze.grl'colleptidc fì'actions, both of which were stil lalrergenrcail-v acti'e irs examined by means of the skin
reuct lon.

After B-el iminat ion [ reatment,  Gp- l  ga'e an N-acet ' l -
giuircrosamrnrtol-- conraining saccharitol (Gp- 1 /3 -b) fraction
,lq.o relatrvel.v*.large size gl5'copeptide (Gp- lÉ-a) fraction.while 

9pj srill remaineà as a sfvroJ.ptì[.*;;rffi;;t'p'2/3.)' J-ll*, ir was suggesred rhat Gp-i contained b'tti'í;,,i11,11,:lli".d, olis,osac.charides and Gp.2 had onì1,
. \  - l lnxed o l tgosacchar ide (  J ) .

J ;
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Sul l t ' r r ic t i r rn

G p - 1 7 3 - b l

. ' l  r r  r ' , - i , '  t  Ì  t  t .  P(  n t  o.s u ( :c j lu i  :  : t )  t  i  ro nì  . . . , ,o Sq,&J r  t , l  ;  :  t  i . j t :n

' f , \ l l l .E 
I 

.Yie tds. mllecyl. .r l  u,cights. 'nd sugur c'mprsit ionsol subfructions from Gp":l;J-tr.
Yield .\loitcui*r Sffi

i l l

cp- l7J-bi ,  b15. on a column of  - l l io-Gel p-{  rv i th c ie io ' iz . t l
wiìte' under mon_itoring with a differential ref'racru-",",
{Fig I r Table I shows the sugar composition.s 61. thg
subfracr.ions and the molecular rueighrs esiimated f'rom rhe
m z 'aiues of their pseudomoieéular ions Jetected in
FAB - MS .Ènalt'sis .

^ Ou,t  of  , f i *  i5 subtra* ions.  10, Gp-1É_b6_b15. were
found ro be artràrgenicalÌ1' a*ive. while ihe'"*e"!. Gp- 1p.
b1-b5, were inactive as examined li}, *."rS"of the skin
reaction test (Tabie IIr. As Gp-r/J-b6 was rhe ,*;i i .;ì;
molecular size among rhe 10 alrerge"i.;;bf;;Ji ion., t i, i ,
subfraction was explecred ro U* ,-';-ii;* :;.ucrurc
responsible for the skin reacrion 

-specific to.ìie- urì;*"Tlt1r_, G_p-1É.bG.yu. glroT3tographéd o" * Uii-C ."i;;;of YMC-Pack AL-912 oDS 
-wiih 

a"ionir.J 
-*-"r", 

for
further purification, 

.and the carbohydru* ìu. ;rrl,
reco.vered in the fractions covering an asymmetric eluticin
peak (Fig. 2A).

since all of the standard chitooligosaccharitols also ga'e
essentially the sam_e_l:ylmetric elution peaks tfig. iBi",
that in Fig. 2A, the HpLC-purif ied Gp- rp-ua *". 

"iggÀt.a!g 
bu substantially pure. composition analysis showed that

rne pu.fred Gp-1p-b6 was composed of Fuc, GarNAc.
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subfractions. The rn;z values r"1 Cn rfJ6$ ;;.;;;"r"red b1,FAB'Ms analvsis in rhs. positive io;;&,;rt ir. in"s" i",éptp-oroand Gp-lB-blb were .."rur.i ln--r'tì n"g"tive ion mode (.). Nopseudomolecular ionJgL 
$rBlúrs-was detected (n.d.) in eitherpositive or negative FAB-MS analyses.

TABLE II '  Alrergenicity.gf subfracrions from Gp-rp-b. Ater.genicity was examined bl diyct skintt_osr agains, riri"íof t,welvepatients (a-l) with se1 scui! allew Ui ini.rtiig Apg*il 
"; 

ùhree orfou r sacchari de :sqmpJes i n.20 rrt oi- O. éZu. iiuC1, 
-r;; i ;;t d:;;; ;;a reference. Whenrerythema, oppe.ring.after 15:*r, ffir-bìo 10, 10to 20,20 ro  90,  g0 ro  40, ' " ; ;?-ó ;m in  d iamerer ,  rhe symbol-. r, t, .ii, or ili was assigned, respectivelv, no ,vi'ili 'LJ;;";skin test was done.

$ubfraction ffi
Fig. 2. Purificarion of $p;!9-b6. (A) cp.1B.b6 in Fig. I was
I*:h:?T,lrlqaphed.0î "l 

Hirli corurn io,él,ii .,ol'or v,vc.p*r,
AL'312 oDS with deionized waterat a f low rabe of r '* i , , in under
monitoring.rvith a differential refractometer ar to attenuaiion. (B) A
mixrure 9-f s0 /, g each of srandard chitoorigosacct arirotsl tórcNacp r* '4),,GlcNA'c-ol (n* 0.4), was also chronruiographerl unaàr the same
condit ions as for (A).

TABLE I i l .  contr ibutions of non-reducing terminal a- and
É-GalNAc to the al lergenicity of Gp-lB-bo. úotr,oJs-ài lualunri 'n
and expression of al lergenicity were the same as in Table II .**w
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Vol .  t0B, Nrr .  t ,  t9f , { )

É-HcxNAcase d igest  q f  Gp. lB.b6
a.GulNAcase digesr of Gp.l /J,b6
Gi-rep us ref 'erence

Intact  Gp" lÉ.b6

( A )

t ( o t
l î l
t q t

l î \
l À \, ( '  \
l-.:-{

( B )



S. S i r iget  a  c t  u l .

Sil1fufiî'#.,J,TjH:il:1,.ffi.fllg#ft'",;ti,"fiÌ-"T,',l,,iHH::,:lî:::,.,::::r.:l.ln:.roE" d(.r \H,i\e ors,mple ctnuiined : mot or t.:.s-trío-.ícei-'à',"+ìii6ifi'jìir"irlll'i"t mcr hJlated susar componenrs $.€re carculàred u1. ,-*--ir* ,iriì""î

Componc,nL

Gp,lP-.b6 B-HexNAcase c l ig res t  o -
ABEE-drT iva t izcd  ( ìp .  I  / j .  b6

I, l. 1.J* o, acètyl. 8,4.di. o. ;;;;,ir-u.ii"i
lt;];1"Ti[í ,o;"::::]"9 I ::.'tí1'3'['-.th5'racetamido-2-deoxl,giuciror

2..2
1 . 0

,1 .0
1 . : 1
n.d,

. t . ó
j " .0

, 0 ; 1
n , d .
'0.g

Cttr0l i
- ] . .
. C - H : N i H A c

t -

Col,N:A c *O*Fu c -{*-_C I c liec *.0 *_.i}tr :

$lj$., and GalNnc;c! 9t a molar rario of t.t : 2.8 : t.t :1.0. The purified Gp.tÉ.bO 
"lu* ónnrrn*Jro U, iif"ig*i.b)'.r.neenf of rhe skin-reaction tesr ai;bl;jú),.- 

','
Itrethl'tation cc-irds on'a ie-d-ys eiail;;;- Meth'la.tion GC.trf s analsrsi, .l,or*j;ffi G, t ;b;* .'à*posedof'3 mo, of non.rr.,ducili r-triirr grrfie., i'rri.r g.o.substitutrd Fuc:. r moi-oid,ffi . ó;;urrirrr-J GlrNn.,and I mot .r' 3. o-subst*r:-J'é"r\'a.ii;i;;tiXirì Thus,the ÉuFar sequcncc 

^of.- gpl rB.ìro \\,Írs expected ro beG*lN,\c1 ..  ÌFucÌ ; .  tAif fKi l ' l - ,r , . tC;J.N,\r, t  __. BGrrlNr\c.

Fig. 5'  Posit ive ion FAB-MS of the ABEE deri*at ive of Gp_l  d -b6 .  
ss"  '  ( ' ,

ol or GalNAcl *  (GalNAcl-)B,4GlcNAcl -*2FucI .*BGal-
NAc-ol .

In FAB-MS analysis, intact Gp-rÉ-b6 gave two pseudo.
molecular ions at rytzg79and r,ó0r'.o.r.ipoifi; iliM;
[]' 1nd [Y*Na]..of the pentasaccharifol, respectireì1,(Fig. BA)..,The. pseudomotecúlar.io 

" 
u;;i;;,zii rro* tt .permerh.r'lared Gp: tÉ.b6 is consisren, 

",1[ rl. inn ;U1 ;;;
1n z s,79 from llu,*lut s4,ryqi, {rig, SBJ. Cf,[.rrusmenrions at nz,ie 2.6_g1 

1'81: ana SiZ1i1oi., in-, p.r*erh1,ls1r6
ylqre arè gsc.ribed,!o non-redug,yrg úrminai"dilùÀ;-,GalNAct--*pFuc-, ana CSlN{.r..*ir,i.r _ iiliiie.r *)8,4_
9l:\A.:, respectiyelrv. The ions ̂tir:r r?6,';;;ZOdlr.
ascrrbecr to the reducing_terminal -GalNAc.ol, and _(Gal.
NAcl -* ) B, 4GtcNAc I -: 3-GaNÀ., or, ;;il;r;; iro* rhese
lur.ylt, rhe sugar seg:elge of Gp-tÉ-te i. i;érlinrJ ffi;GalNAct * 2Fuc1 -* (GalNAsl *)3,4GlcNAcl *;-ilùA..
ol.

^'lt[R Anal.r,srs-tn Nff] Tu.!{r_,_r of Gp.1p.b6 (Fig. a),the sisnals at s;e15,Fp1n.(/= s qb ry.z1a"a slísi pp*i;l'4.03 Hz) indjcate t\q! rhe sacchariror .oniuinra'z mor of
.sugars in a.form, whi.]e the signals at 4.4g2 pp; t]=l gi
Hz).and 4.gBB ppm (J =.B.ls Éz) indic"r. tú;;hà ,u..r,r.ritol also contains ! mol of sugars in B-forfii15). Threesinglet 

.Fr't:or signals at 2,0b5, i.ggl, and .l.g$4 areascribed t^o !,h9 a1et1,l prorons-in p mol of te.minrj G;lN;:;
l..f .j :{ s:a:d i, g: s ub,s grly tgd G I cN A c, il; 

"i -;; 
I ; i : ò.supstrtuted GatNAc,ol (J6, J6).The^signal at l . tgl  ppm is

lTri kd to, rhe . methl'l proto n of z - o_,.íuu;tiiuìeTiuc ( r 5,
{z]. rl.e signals jt^4,1i2 and a.o]!-nnm 

"..-"r.riu.à-ióH-2 and H.5 of B.O.subsrituted OurNi..ri-"il;;r;,;i;( 1 5 , 1 7 1 ,
Lattcling with.p.Antinobercoie Acid Ethyl Ester (ABEE:

, I ol struelural anall'5is of the allergenic pentasaccharitol
rn nlore ctelnll hl m?ans of sequential exogll,cosidasc
digtrsri.n, Gp'rÉ--lrg rvus l*bered' r'ith u tii l:;ùrmbinu
$uDsrlncc. l , .unl lnoben21y11, ircid cit l r l , l  ( ,stcr tABEEt. r, ia

Fig. 3. Posir irre ion FAB-I}ÍS
pcrmethl ' lat-ed Gp-tp_b6 (B).

of i i r tncr Gp-tÉ-UO

l . 9g
n l2

(A) and



F.e t_en , f j sn  t i ne  (m in )

l i*. u..suq:ol, i:r^ 
: i ,qrlcosidase i l .,;; 'or,no ABEEderivative of Gp-tp-be . l f t" .  

"".h ìr: t  1f the sequenciaì gl.r .cosid_,se digestion, ttrÀ digesr *q" r,uitudtl 
1oo c for 5 min anci purified ,na sep'pak c', cartrids"- Th" ;;;ìn*a^aisur,r;;;;arograp'edon un'fiii'c corumn fr e,,',"íu pó"rg,:-_rs..ì-*iil, acetonitrile,water, 7 : B in uoru-., ni; ; i ;;r;; of 0.5 ,t _in unJer monitoringby UV.absorprign.Igtsuremenr o, só+ ;"r. ì^;B#eri'urive ofGp-id'b6: (B) É'HexNa.".. aìù.i 'r iÈeÈi;;ff i ; or Gp.rp.b6: (c) cÍ'GarNAcase digesr ;f ;h;;J{.;Nil.."à,rf.r, rD) a-Fuclse digest of the B-ii*N?.àr" 
"-CofNAcase digest; (E) p-HexN"iq.ase digest o{ the p..Hu'Àe.o." *.c-rxaì"""ì a,.Fuc:rsedjgest., Marks, 

1,,,-.:hq* túe:àluttun r.olumes of ABEE.labeleclt GalN'\ca I - '4 ),,GarNA.:'or i r-= 0 ;; 
". 

caribration .t"n.rurds, rvhich*uT q'op1.ud fro^T.l1o-qoiuri""ii"s ;"J;;"ì.;; the samemethod as,for the ABEE deriuatizalion of Gp.lf .b6.
. . - - - . - * - .

equimolar.{olo,. oxidation to converr its GarNAc-or rermi.nal to an aldehyde. , 
- -- *-

Aicordiag to:the pethod of Lenren and Ashwe* (r,g) forprq{erellfal 
9xi{alion of siallc aci{ in some conjugatesaccharides, Gp.lÉ:b6 was first oxidirea *liii equimolar

,N:19'-' In a !'î:: gll.: ;,*,iT'^ t"d*, ìoó';f l, 
"0.,B.b6 (0. 1 p mot) w,qqngaered.rwùh;0,l,,rqnoi ;i ltio' in 10 plof 0.1 M acerare bu.ffgr, pfr sr, .onioinìn;b.G M NaCl ar0"_C, fgl'lq m!n,^an{ tl,e ieaction mixture was freeze-driedrvith 10 yì. of L0 mM ethytenejiycol. At this stage, ir wasex-nqqtgd that rhe d;O:sulsqitilda c"N;;-;rì" Eo.lp.b6would be converrgd ro g- o,suúittiliJ'iu..ti.iao.+.

f e 9xv" r, " lytsse ( r,- 1,1x1r14;t u, gl b, * bsti tuted g - ;;;;; :
| : de3xv; r.'th1eo1e ( l - rnru n c i ul ii". i-rl"Ti 

"io iiau ri o o u,the Cr-C.0. or C,-Cl glycol, ,urp*.iiueÌr.; 
----'*' v'Lr\

According to the method:'of W"nS et al. (Ig) andMatsuura a-na tylola tlol, tii p_arriaT 
"*ìa"ii"" 

productrvae rea*ed wirh 120/ì ói!n. epptiJ.f*'ragenr [arnixture of 35 mg (2t0 r.rmol) of eBEn,i; ;? ("ss rmol)of NaBH,CN, +041 of 'g laciàt  
"c" t ic  

acid,  and B50al  ofabsoiùte merhanorl at gé"c r.. l-r, i, 
" "lir 

iùri" sealed
:Iilh 'screw cap. Afte*aaitloi ;fi;irl i.i,iii; warer,the reaction mixture was extracted nr; ti".,.r'*irh I mleach of diethvl erher, ,"d;h;llurou, layer was freeze.dried' The reàction produ.t, ai.sot"ed in 2 ml of deionized''ot:f, was applied onro a Sep,pak C,; ;;;r;d;. Afrervashing with deionized waterl una ."riri#;;; elurediepwtse with water acetonit i i i* .  rg: 1, g: 1, ancl 4 :  I  l : r ,
.,, l-yle, under moni torins ;i;ú iir; * urliptui"'rig'e'nJ"'d uv'absorbing substarice *du"er*a in the ururtl '; i;;

\ . o l ,  t 0B .  No .  t ,  l g f ,O

Fig. ?. posir ive_ion 
11p-y1:f rhe permethl. lared samplt,  of.p - HexNAcase d i gesr,o-f rtre otbÉE- tr r,"i"J cp -i J-ìrn.

1vat9r ,acetonitriie, 
g: 

i., yriq. evaporared as the ABEEderrv3li'.,"j jl. .naltiauv oxidilg{ 
^cn. 

iB:uol rhe recor, -
gy- "{ 

the ABEE 
!l1v.ative was809ó u. *rti-"ied from iheL'V.abso-rprion ar^304 nALT"i on ,t,. ;;i;;;;. ;;;;:tion coeffi:ig": of llg tBpp derivariv; fr"* ,n. àq"lmolar- periodate -oxidized chitobiitol.

_lll l l-MS 
anaty:ir_ 

"i t."$IEEderivative. rhe pseudo_
,T:j:"ît^11,o_n_. "l Tlr,r,0.69 [M-H] and 1,088 [N{*Na iy:tr. ooll c.onsistent with the structure of GalNAcl*
7;l:. t ; { Qa t,f e 9.1 - | f , + - G I c N A_c r - i. r-. r i rùa. - isÈ B(rrg. D),. lndlcatrng that the GalNAc-ol terminal wasrol"_.],.d ro. r, - Th*ec !i rhe equirnotu. N"ió,' 

".ia" 
ti à"r' 

!:ggtycosldase Dtgestion_of the ABEE Deriuatiue_The
I,BBE derivativl 

?i ct:1p-b6 (0.2s pmot) 
":", ;;;;"ri,,illy treated *lth.t5.*yî3:9 (0.5 unit, pÉ s.òi ;i;;;;;

!0 1 uni ! ,  nH10)l- i 'galNAcase (0.5 uni t ,  p i t+. ; t ,  a.
ITîu:. (0.1_unit, pH 1.0L and É.HexNecalà',òj 

""j i ,  og5.0) in q.1 M:t_t.."l. buffer ai Bz'! i". zli.'À'ir.. ever),
ilrySr"ttre glycosid3se digeprion, the aisu.t *us'heated at100'C for 5 min and.purified on a Sep-pik C,,ìn tnu same
yoy ?r- in jhe. tgrificarion of the ABEE Jeri,,rati.,re of
9p*-.14-U6, Each of rhe nyrinea-aigests;s 

"iuivr.a 
on an

|]llc,.::]13n 
of TSK gel Amid. s;0 ona., *""ii;.ing withu.v'a'lorptron m_easurement at 304 nm. The ABEE aeri,,,-

îI::.of,îl- lf;p6 gave a single peak 
"t 

u ,uteniion rime of
:"Stnl{ rg. 6A)'.suggesting that the allergenic saccharitorrn t'rg. ZA was substantially pure.
-- A{ter the treatment of the ABEE derivative with É-H.5IA:":",, lhuÉ H9xrllÀcaqq ateè; g;"- ri ri, tion peakat 17 min in the HpLC analvsiis, glio*irig tl,"r"iiràsr I moro.f non'reducing_.rerminar p.caiNÀ. il, ;i;*"i.a fromthe substiate (Fig. jB): MerhytationrGC_Ms ;;d, il;sho.wed lhal rle.4.HexN4c".; Jú;;; *"r"i*a i.or uo.r,or. rermlnar GalNAc, _2-osubstituted Fuc, and 3.o-sub.stituted GlcNAc, indicating that. the ;.b-ILd;r;ru;
3'1'9l o'substiruted GrcNÀc in rhe 'uú*tr"iÉ*il;"ù*;;
substituted wirh 1 mol of terminal f -CatNA; ii;bi;iú:;
{$B.Ml anatysis o! tla'pui*.tf,urui*a B.ÈJ*xe.ur*
9iH:*, the pseudomolecula, ions aeteótea ir'*-)l,oti;à
1,053 are.asignîd lo be [M11H.]- and tMtNul i"om tt*pepgSvl*:a deri vative of GalNAc t * 2 Fu. r =fu 51;;;---"2.r,.ThrNAc.ABEE, respectively. fu"if,*rri;;,'il;
series of ions dereered at mr z 26,0,-$4:;;J 6il1;diearesthe presence of_.u linear sequence, C"INA;i*;Fuc1*
rlclcNAc- (Fig. 7)

Subsequenrly, tfgf .HexNAcase digesr was treated witha'.t' 'ucase, but no shift was detected in rhe retention;i*;;i
the peak (data not shown), suggesting that f , fi:ir6r;t;;;;
Fuc would nor tre subsrturea wittr terininarp ó"riiÀ;"ffi;



i ii"îf:T5,,gti,lxi*ffi"sffi"f,f:,H1":iit."",:#: "'?il,5"J1,T#f ,*dffiI: ,,",^,,)-;;::;,
' ;iff-$1*i,nà",ti'SHllrrd'.*h a'GarNAcase Previqusrv ai'''u"'ea'in-oili *t.,t 

ij!:#ill*rl

ffi,F,;tif#ffi id;$'l't:'Tru'':iffi i$rÉ",:m"s, mgiml$lx*',fm#É,[H*i*r":-*î: itHf": H"nffi..lif,Ì.h:;l".nt'""riJ:il-';:il::
l?i'',l'5;ilil,:3;;:l*rsj,"f; f,#'!'ií0.Î,1,l,'ff l"ff ìîl

l lnaJl.\ ' , the peak o,f 
.1h..{.,HexNAcase. a-GalNAcase 

I'
a'Fucase dieesi u'as shifred'fr;;"i,i?-i" ùii'J.'ut,nunt 2$:i th.f 'H."xe.1. 'q( 'Fry:6di i ' '#r,u;o.*qtàmincould

,H1trfi fi$'j, :f *N ai -enÉn 
"' ̂ tú. ;; "J 

",;.il,. r,o.
srycosidas. a;"""llil" fl^9i;lB-uo'"rtj;1h." ;;;uenriat À

ffiry+ii*ir$ruffil d*'i*lliÉit ; #ri,;;,l*f,fl ffi i::,:; :::::r;;Arterge"tiitt oni'-i,;;ifi;,à?:i;;,::iifr.;ojuu.gi. 6reacrion in a patient's .[iilJ.onsidered h depènd on .?cross'linking of IgE antibodlrit t*"- or rnore epitopes on ,.

iJ.1l.i:ffH,4$:1'''f i'ri..sili9,cnr#:ilil.'*p".,"a 8r-E'F;#iGi#f:fi:ffi:llin"*:'H;""*l; 3
structure of Gp'tB*ra-t*o nr"ti, 'e non-reducing terminar 10.
i:fr i*Îl; i: :'; 91ì ive' "i' -?i,. o' 1 - an J è"rN;;;
ropes. 

might correspond to-rh.';l,iilil];r: 11.

a i *'?Fusa.r r, 
5_ci"rlJqie{1;" i:î","'lli,r[1tìli; 1z

lffiffj,l",lTlT:î- .u.uolvaìJi: 
I:*.uîI, rhe disac,. iB

rhe, N. linkua "" "r,lilil:.T :I.-lized ^a1 a ryo9ri ùi r rù tope in

tope-.g,.- 
':Y,:'j' 'f ,rargllt' c.orréspond, tq the ,p-ossibìe epi. ll.

Thus, intact Gp-lÉ-b6 r'as treated with É.HexNAcase or 
12.

1;GalNA'case, una .".f, ;ffiffi;
alleigenìci*. itì'.". founrr *u", **^ jÎlt-l-*'lt.examined for ts.

i#ffiid,'
HffiÍ;*"*"'*lr"$iK:*..ìlfliif.'";,"o. ,, ffifdhit's,'î:,t"..:l'' " & Dor,a;d, L {,esr)

i[1#;*1',i";;f *i:{;;;il;ffi 1iff !1ìil%:lii}1;,i
o. rinked c,'.," x -,.iÎll)li^l : n{q.l -' tu*i i.i,*il; in rh eijjnted:aib:Òh1'd;; ;hr*.Tr fi'* 

unrt det'ected in the 
-r'

*r"upoia i;ii;;crrNAcar=sFul;-15il,i:) might also s0


