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Descerrding paper chromabgrapby was carried out on Wbahm H5.3 paper 
(46 X 56 cm), using t&e sokent systems SI, I-h&anoLacetic acid--mater (4:lt 
5); and S2, ethyl acetate-pyridinm tic acid-aim f5:5:1:3). Paper eteciro- 
phoresis was condueted on V&a&m No. 3 paper using a pyridine--Rater (15: 
1935) buffer adjusted to pH 5.4 with acetic acid, s& an ekcfzic field of 18 V/ 
cm and with a separation time of 16 h. Sugar were stained tit% aniline oxdate 
reagent (an.iIiue-ethano~-2.5% oxalic acid aqueous softkim, 2:f00:150, v/v/@ 
and glycopeptides and amino acids v&A 2% r&by&k soMion in acetone. 



on @batman MO. 3 paper wing the solvents described above. After IocWtion 
of digosaccharides by s-g IateraI bands, the products were eluted witkwa- 
ter and the solutions were IyophiEzed. 

Urine (It) 

Dower 1-X8 (KCOO-) ; 25-50 mesk ; 40 x 2 GILT 

$ 
Effluent, coacenthted to 250 mi 

i 
Ck2rcoaIL-CeIit.e cohIlwt (15 x 2 cm) 

c 
After discarding w&Gag water (300 ml). charcoal is transferred into a Eket-fumeE and 
oIigosaz&xrides and glycopeptides are desorked by 5 L of 50% ethaof under vacuum. 
‘l%ii solution is Lhea evapocded to dryness zad the residue is dissolved in LOO ret of 
vater. 

I- 
.nrs 8 uci mi scdaiian 

.L 
Dower 50-x2 I*) ; TB33-100 mesh ; 15 x 2 cm - Ehtion of @ycopeptides with 

discontinuous gradient of 

Dovrex f-X2 @&COO-) ; 20~-400 mesh ; P5 x 2 cm - EIutioo of si&yl-oiigosaccha- 
I rides witk discontinuous ~fra- 
& 

Neutx-zl fraction dient of pyridim acetate - 
(I to 500 a& ; I ! for eack 
&s.ction). Tke fractions are 
then concentrated under vacuum 
ta r & and submitted to paper 
electropkoresis or ctrromhtage- 
P&y- 

F$_ 1. &her& for tfxe f~-~~tion&ioa af urinary siaIyt_aligosactibrida and giycopepticies. 



. . . _- 
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Fig. 3. Rod trrine: pqerckromatagrepkyof aci&~digasaccEaridese!uted fromcharcoaf 
with 7.5% ethnol (A) sad 158 ethano1 fE) and fractionated or2 an tioa exchanger. Pyri- 
dine 2cetet.e conceahtioas: 5. LO, 20 and 6tpmV. Solvent SZ, devetopmertt for 20 k. Stan- 
dard (a): lactose (Lac). 

Fig. 4. Nora& urine: p.qer ckromztograpkyafecidic oEgossccharideseEuted fromckmd 
aitk EiQ%etks.nol and frmAiohated onaEaanioaerctran~eer.Pyridineacetateconcerztrafions: 

I, 2 m&f; 2.5 RIM; 3, LO x&f; 4.20 KL~; 5.50 a&& 6. EOO aG.f. Solvent S2. development far 
5 days. Szmpies were concentrateci 20,000-f&O comp~wi~tErevolumeoftreatedurine. 
NL = 3’-neuraminytkct~e. 



,‘F f+ w‘-jix2iI 2f 2%. Pa. 25 2s 2128 2§ 3G jt 

. ’ -\ 
ij 

tL/ 
.F 

. 

Fig. 6. Normal urine: paper chromdogrephy cf oligosacckarkles 1745 isolated fkom 20 1 of 
urine. :kdvent 232, development for 6 days. I!later;ill standard (T) is a pentzsacchride. 
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Fig. 8. Nod urine: paper chromatography of trifluoroatetic acid hydralysates of oligmac- 
_L___z-_ .qmmmc L1_.___-A rz.m C.L__>-__I__ --_ Izz- c) EnifR~es I I-YJ. J”LYrnL 04. ~tanwfrus~ stzt2 rrg;. ‘. 
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0.91 2 2.07 1.05 
I.04 2 1.78 1.02 
0.95 3 2.28 0.95 
1.69 3 2.90 0.95 
I.89 3 3.09 0.96 
1.72 2 2.95 1.96 
1.75 3 2.92 I.89 
2.91 3 2.39 I.91 
2.12 3 3.08 X.96 

GIccPiAc 
GICNAC 

GICEAC 

GIcNAc 
GIeNAc 
GIcNAc 
GIcNAc 
GtcNAc 
GIcNAc 

* See Fig. IO. 
** Milligr~~~ of oligusaechzride isolated per Iitre of urine by paper chronatography. T&e 
SITXOWI~ of isoht2d product is sppmxinzatefy 60% .of urinary m&erial. The level of &se 
ol@sakarid~ in normal urine is less thaw 0.5 a&l. 
l ** On the bask of 2 or 3 xnErinos.f? residw?s. 

. 

Thesg two new types of mueokipidosis ace cbaracterized by an important 
excretion of SialyE-oligosLEccktid~, 8OU- t.f3 500-fold the normaI. value (Fig. 12 
and Table III), the structures of which are identical titb those of E-cell diseve 
(Fig. Il.). 

(EJ Fueusidcxis [El]. VBh fucosidcxti, sccumuLated makti was fcmnd 
mainiy in “gfJ”copeptidk fkaction5” eftrted from tie cation exchanger and in 
the "neutral fraction". EIectrophoresis of “gIycopepf&iic frizctions” showed 
zbnormaE constituents eMed by E.2 and 5 m&f pyridine acetate {Fig. 13). Pa- 
per cbrgmatogiapby of these &actions fumished Eve glycopeptide.5 in a pure 
state (Fig. 24 tmd TcbEe EV). The neutral &-action (Fig. 15) contained a glyco- 
peptide (GE%), which rem&M at the s’ttating point and was purified hy paper 

chromatography in $0 days. The stncctuxes of these components have beers 
previously described [ZZI and zre shown in Fig. 16. 
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O~asaccktides* 

- 

L 
fL 
III 
IV 
V 
VI 
VII 
VIE 
IX 
X 
XI 

,4mcxlrlt* Molar rati 
(mgji) Gd X&m GkNAc NINA 

-.-. -_.-_-_.._ __ ___________ 
28 1.02 2 2.12 0.N 

125 I.01 2 I.89 0.96 
15 1.06 3 1.65 L.Zl. 

5 2.24 3 3.20 0.96 
10 2.20 3 3.60 LLO 
15 1.72 2 2.45 2.18 
24 1.74 3 2.7s 1.95 
4s 1.72 3 2.8-t 2.20 

160 2.12 3 2.99 2.68 
17 2.84 3 3.66 2.66 

8 3.20 3 3.75 2.90 

l see Fig. 12. 
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Fig. 15. Urine of fucaskiasis: paper chromstagq&y af “neutral fraction” (NF). Solvent 52, 
deve~apmeat far f6 h. ‘Ike zzrow indicates gfycapeptide CF-6. T = standsrd. Lac = factose. 
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