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Neutral and Amino Sugars Composition of a Lectin from Maackia fauriei
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Abstract — The glycosylation of therapeutic glycoproteins can affect their efficacy, stability, solubility, and half-life. Ana-
lyzing the composition of monosaccharides, such as that of neutral and amino sugars, is the first step for elucidating the
structure of glycan attached to glycoproteins. In the present study, neutral and amino sugars of lectin obtained from Maackia
fauriei were analyzed using an enzyme-linked lectinsorbent assay (ELLA) and high-performance anion exchange chro-
matography with pulsed amperometric detection (HPAEC-PAD). Peroxidase-labeled lectins such as concanavalin A, Ricinus
communis agglutinin, and soybean agglutinin were used for ELLA, since they specifically bind to the monosaccharide res-
idue most frequently encountered in a glycan. The hydrosylate of lectin was prepared by treatment with trifluoroacetic acid,
which resulted in the lectin mainly possessing the N-glycan consisting of 98.1 pmol Fuc, 342.1 pmol GIcN, 51.9 pmol Gal,
678.9 pmol Man, and 330.7 pmol Xyl. The present results demonstrate that ELLA and HPAEC-PAD are very effective
methods for rapidly estimating the types and relative amounts of monosaccharides in intact glycoproteins.
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Fig. 1 — SDS-PAGE of purified MFA (lane 1) and fetuin (lane 2) used
in this study. Lane M, molecular mass marker.
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Table I - Retention time and peak height of various concentrations of neutral and amino sugars on the CarboPac PA10 column using HPAEC-

PAD
Carbohydrate Peak height R?
Conc. (pmol) Retention time 800 400 200 100 50 25 12.5 6.25 3.13 1.56
Fuc 10.95 62.64 33.13 17.17 7.80 4.04 2.02 121 0.75 0.34 ND 0.999
GalN 17.80 76.66  39.39 19.89 8.86 4.54 2.29 1.37 0.63 0.46 ND 0.999
Ara 19.15 12.89 7.13 3.88 2.88 1.56 0.74 0.47 0.12 0.07 ND 0.990
GIcN 20.42 52.93 26.44 13.48 6.12 3.12 1.59 0.98 0.66 0.43 ND 0.999
Gal 24.47 3260 16.82 8.96 413 221 1.15 0.65 0.59 0.21 0.10 0.999
Glc 26.38 36.25 18.94 10.56 4.83 2.62 1.35 0.84 0.56 0.60 ND 0.998
Man 27.93 27.04 14.17 7.92 3.62 1.95 1.05 0.56 0.36 0.07 ND 0.998
Xyl 28.98 31.26 16.27 8.34 3.78 2.22 0.94 0.67 0.19 0.08 0.03 0.999
ND : Not detected.
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Fig. 5 — Chromatogram of HPAEC-PAD of acid hyrolysate of fetuin (left) and MFA (right) on the CarboPac PA10 column.
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Table II — Summary of monosaccharide contents of the acid hydrolysate of bovine fetuin and MFA

Saml Monosaccharide contents (pmol) mol sugar/ %

ampe Fuc GalN Ara GIcN Gal Man Xyl mol protein W sugar/w protein
Fetuin - 143.9 11576 1033.1 618.3 - 70 11.6
MFA 98.1 - 198.6 342.1 51.9 678.9 330.7 10 6.0
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