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Structural Analysis of Oligosaccharides of a Plant Glycoprotein
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Hyun Joo Park, Jong Chun Na and HaHyung Kim?*

College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea

Abstract — The glycosylation of glycoproteins from mammalian or plants can affect their efficacy, stability, solubility, and
half-life. In the present study, we investigated plant glycosylation and their relative intensity (%) in a plant carbohydrate-
binding protein with the hemagglutination and antiproliferative activities. The hemagglutination activity on the degly-
cosylated protein was decreased as a 16-fold than that of intact glycoprotein. Using the HPLC with fluorescence detector
and mass spectrometer, the major eight bi- or triantennary oligosaccharides containing xylose, fucose, mannose, galactose,
and N-acetylglucosamine were identified and structurally characterized. The present results indicate that the oligosac-
charides on this plant glycoprotein is necessary for their own property.
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Fig. 1 -SDS-PAGE of a plant glycoprotein (lane 2) and a de-
glycosylated protein (lane 3). Lane 1, molecular mass
marker.

Table I - Hemagglutination titer of plant-derived glycoprotein and
deglycosylated protein

Sample Hemagglutination titer
Plant-derived glycoprotein 256
Deglycosylated protein 16

Vol. 54, No. 6, 2010
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Fig. 2 — Normal phase Amide 80 HPLC chromatogram of 2-AB-
labeled glucose homopolymer (up) and oligosaccharide
profiling from plant glycoprotein (down).
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Fig. 3 — Positive ion MALDI-TOF mass spectrum of mixture of 2-AB labeled oligosaccharides from plant glycoprotein.
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Table II - Summary of Amide GU, mass, oligosaccharide structure and relative intensity (%) of plant glycoprotein used in this study from each

peaks of HPLC

Amide GU Mass (m/z) [M+Na]*

Relative

Peak - Oligosaccharide structure . .
Reported Observed Theoretical  Observed intensity (%)
Man af
1 4.90 4.93 1185.427 1185.096 Xylp2 — Man p4-GlcNAc p4-GlcNAc-AB 6.0
Man a3
GleNAc f2-Man a6
2 545 5.44 1459.544 1457.067 Man p4-GlcNAc p4-GlcNAc-AB 8.1
GleNAc p2-Man a3
Man a6
3 5.66 5.52 1418.518 1421.060 Gal j3-GleNAc p2— Man B4-GlcNAc P4-GlcNAc-AB 6.9
Man a3
Man a6
4 5.90 5.92 1331.485 1331.101 Xyl p2—, Man p4-GkcNAc p4-GlcNAc-AB 18.6
Man a3 Fucal
GleNAc p2-Man a6
5 6.24 6.19 1621.597 1619.068 Galp3— Man p4-GIcNAc p4-GlcNAc-AB 21.9
GlcNAc p2-Man a3/
Man a6
Man a6
6 7.06 7.09 1539.544 1539.054 Man a3~ \ 7.5
Man B4-GlcNAc p4-GkNAc-AB
Mana2 — Manald
Gal p3-GleNAc p2-Man a6
7 7.11 7.26 1783.650 1781.031 Man p4-GleNAc p4-GleNAc-AB 7.7
Gal p3-GleNAc p2-Man a3/
Man 02— Man a6
Man a6
8 8.02 7.98 1701.597 1701.094 Mana3=" 7.7
y, Man p4-GlcNAc p4-GIcNAc-AB
Man g2 — Manad
Others 15.6
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