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Currently, monosaccharnides and ohgosaccharides are satisfactorily separated
by paper, ion-exchange, thin-layer and gel filtration chromatography, however the
methods are time-consuming High-performance hiquid chromatography (HPLC)
using a column of porous microparticles dervatized with ammo groups allows a
rapid separation of sugars!™ Since 1980, the HPLC on bonded primary amine pack-
ings of sugars derived from glycoprotein glycans have been described fractionation
of ohigosaccharides and glycopeptides excreted in the urnine of patients with lyso-
somial diseases®; separations of ohgosaccharides obtained by digestion with endo-
glycosidase H? or released by f-ehmination of O-glycosylprotein® 2, ohigosaccharnides
dernived from dolichol-linked ohgosaccharide mtermediates?® Finally, clear separa-
tions of sialoglycopeptides or oligosaccharnides have been obtained 1n less than 1 h by
HPLC on a Micropak AX-10 1on-exchange column?!

The present report shows that bonded primary amine packings are effective 1n
the rapid separation of the mixture of neutral glycans hberated by hydrazinolysis of a
hen ovomucoid neutral glycopeptide

MATERIALS AND METHODS

Glycoprotens, glycopeptides and oligosaccharides

Ovomucoid was prepared according to Fredericq and Deutsch!? The asialo-
glycopeptide f§ was 1solated after pronase hydrolysis of ovomucoid according to Mon-
signy et al.t3. Oligosaccharndes were released from asialoglycopeptide g by hydrazi-
nolysis as previously described*. The resulting ohgosaccharides were N-reacetylated
accordng to Reading er a/ ' and reduced with NaBH,

Liquid chromatography on primary anune bonded sitlica

Analysis were carried out with a Spectra Physics Model 700 hquid chromato-
graph, equipped with an UV 8400 vanable wavelength detector connected to a 4100
computing itegrator.

HPLC was performed on a 5-um Amino AS-5A column (0.4 x 25 cm, Chro-
matem 33; Touzart et Matignon). A I-mg amount of oligosaccharides dissolved 1 10
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ul of distilled water was injected into the column; for preparative chromatography,
3.5 mg of oligosaccharnides dissolved in 20 ul of acetonitrile-water (50-50) were in-
jected. The column was equilibrated with the mnitial solvent (acetontnle—water,
65:35). After the injection, a linear gradient to acetomitnile—water (60:40) was applied
for 30 min followed by isocratic conditions during 30 min and then a linear gradient
to acetonitnle—water (50.50) for 30 min. The flow-rate was 1 ml/min. The oligosac-
charides were detected at 200 nm under the following conditions* sensitivity of detec-
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Fig. {. Analysis (A) of oligosacchandes 1, 7, 11 and 14 obtained by semi-preparative chromatography (B)
of ohgosacchandes from the hydrazinolysis of hen ovomucoid neutral glycopeptide § on 5-pm Amino AS-~
SA {Chromatem 33, Touzart et Matgnon) For chromatographic conditions, see Matenial and Methods.
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tor, 0.35; mntegrator attenuation, 4, for analytical chromatography; sensitivity of
detector, 0 32, integrator attenuation, 50, for semi-preparative chromatography.

Molar composition of oligosaccharides
The molar composition of oligosaccharides was determuned by gas—hquid
chromatography (GLC) of trifluoroacetylated methylglycosides according to Zanetta

et al 'S,

Thin-layer chromatography (TLC) of eligosaccharides

TLC of oligosacchandes was performed on silica gel plates (pre-coated silica
gel 60, Merck) using ethanol-n-butanol-pyridine—-acetic acid—water (100.10 10.3 30
v/viv/v/x)}'7 duning 7 h. Oligosacchanides were revealed with an orcinol-sulphuric

acid reagent!®
RESULTS AND DISCUSSION

The separation of a mixture of reduced oligosaccharides obtained by hydraz-
nolysis from hen ovomucoid 1s shown 1n Fig 1| The effective separation of seventeen
fractions was obtamned within 90 min on an Amino AS-5A column (Fig. 1B) and
sem-preparative chromatography on the same column allows one to obtain pure
fractions 1, 7, 11 and 14 (Fig. 1A) The results of the semi-preparative chromatogra-
phy of 4.2 mg of ovomucoid-denived ohigosaccharides are given 1 Table L.

TABLE I

WEIGHTS OF FRACTIONS OBTAINED BY SEMI-PREPARATIVE CHROMATOGRAPHY OF
42 mg OF OLIGOSACCHARIDES LIBERATED BY HYDRAZINOLYSIS FROM OVOMUCOID
NEUTRAL GLYCOPEPTILE 8

Fraction number Weight (ug)

F-0 3124
F-1 4“4

F-2 363
F3 957
F4 169 4
F-5 737
F-6 265

F-7 5104
F-8 146 3
F-9 2838
F-10 4004
F-11 644 6
F-12 186

F-13 242

F-14 284

F-15 484
F-16 363
F-17 837

Recovered 3862
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The use of a 04 x 25 cm column filled with silica gel modified by organic
amines provides quantitative recovery (92 9;) of the oligosaccharides without loss of
resolution. Each fraction was analysed by TLC (Fig. 2) and the carbohydrate com-
position was determined by GLC (Table II). Four fractions (1, 7, 11 and i4) are
homogeneous on the basis of HPLC and TLC and of the monosaccharide molar
composition. The latter is characterized by the absence of the presence in low
amounts of galactose and by the relative high content of N-acetylglucosamme. Of
interest is the ratio (N-acetylglucosamine + N-acetylglucosamimtol)/mannose, t e,
(GIcNAc + GicNAc-ol)/Man, the value of which is related to the number of N-
acetylglucosamine branches on the mannose residues. The limiting values are 1.35
and 2.7 in the case of classical biantennary structures such as human serum transfer-
rin'® and of pentaantennary structures such as turtle-dove ovomucoid®®, respectively.

CONCLUSIONS

HPLC on bonded primary amine packings gives excellent fractionation cf a
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Fig. 2. TLC on silica gel plates (Merck) of seventeen fractions obtained by semi-preparative chromatogra-

phy of oligosacchandes from the hydrazinolys:s of hen ovomucoid neutral glycopeptide Solveat: ethanol-

n-butanol-pyndine—acetic acid-water (100 10.10.3-30 /v fv/v/v) Development time. 7 h. Oligosaccha-
ndes revealed with orcinol-sulphuric acid reagent.
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TABLE I

CARBOHYDRATE COMPOSITION OF FRACTIONS OBTAINED BY SEMI-PREPARATIVE
CHROMATOGRAPHY OF OLIGOSACCHARIDES LIBERATED BY HYDRAZINOLYSIS OF
HEN OVOMUCOID NEUTRAL GLYCOPEPTIDES 8

Fractions Molar rario* GlcNAc + GleNAc-ol
Gal Man GIlcNAc  GIcN 4c-ol Yan
1 0 3 13 094 074
2 0 3 294 081 125
3 0 3 34 030 13
4 0 3 363 0 66 143
5 0 3 34 02 12
6 Q 3 39 060 15
7 0 3 464 094 186
8 043 3 502 06l 187
9 044 3 538 065 201
10 059 3 463 064 175
11 019 3 68 101 2.
12 072 3 - 570 057 2.09
13 103 3 599 030 209
14 107 3 68 107 262
15 152 3 69 071 253
16 15 3 621 057 226
17 18 3 68 084 254
Natne
ghco-
pepude 8 06 3 6 2

* The ratio of mannose (Man) was taken as 3 Gal = Galactose. GleNAc = N-acetylglucosamine,
GicNAc-ol = N-acetylglucosamimtol

new class of glycans constituting a complex mixture of about twenty reduced neutral
oligosaccharides liberated by hydrazinolysis from hen ovomucord. These glycans
are m general N-acetylglucosamine-rich and highly branched Our results illustrate
again the usefulness of HPLC as a powerful tool to investigate the various com-
pounds encountered n the field of glycoproteins. glycans of the “N-acetyl-lactosa-
minic type™’ !, of the “oligomannosidic type™’, of the “mucin type®® and lipid
intermediate-dertved ohgosaccharides!®, dolichyl pyrophosphoryl ohgosaccharides??
and peracetylated mono- and oligosaccharides??

The results obtained demonstrate the high microheterogeneity of hen ovomu-
coid, which was not revealed by our first investigations?>® The prnimary structure of the
numerous glycans i1solated 1s now under mvestigation 1 order to understand the
sigmificance of their amazing microheterogeneity better and define the characteristics

of the new class of glycans
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