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Structural Analysis of Anti-Tumor Acid Heteropolysaccharide GFPS1b
from the Cultured Mycelia of Grifola frondosa GF9801
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Abstract Based on bioactivity-directed fractionation a 21-kDa acid heteropolysaccharide coded as
GFPS1b  was obtained from the cultured mycelia of Grifola frondosa GF9801 by hot-water extraction

ethanol precipitation fractioned by DEAE Sepharose Fast-flow and further purified by Sephadex G-100
column chromatography. It exhibited more potent antiproliferative activity on MCF-7 cells than other
polysaccharide fractions. GFPS1b was an acidic polysaccharide with approximately 16. 60% protein and
4.3% uronic acid. Gas chromatography of acid hydrolysate of GFPS1b suggested that it was composed of
D-glucose D-galactose and L-Arabinose. Periodate oxidation Smith degradation methylation analysis

IR and 'H "C NMR spectroscopy analysis revealed that GFPS1b had a backbone consisting of a- 1—
4 - linked D-galacopyranosyl and a- 1—3 -linked D-glucopyranosyl residues substituted at O-6 with of
glycosyl residues composed of a-L-arabinose - 1—4 -a - D-glucose 1— linked residues. Results

showed that GFPS1b was a novel antitumor heteropolysaccharide from G. frondosa GF9801.
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1 GFPS1b Gle Gal
Tab.1 Amino acid composition of hydrolyzed GFPS1b A | |
from G. frondosa GF9801 ra Gal  Gle
/%
Ara Ara
Asp 3.32 Cys —s 0.21
Glu 3.01 Val 1.22
Ser  1.53 Met 0.23 3.5 Smith
His 0.13 Phe 0.62 GFPS1b 48 h
Gly 1.48 Ile 0.75 Gle Gal
Thr 1.68 Leu 1. 14 — 156 Ara 1— Smith
Ala 0.37 Lys 1.00 Gle Gle
Arg 3.01 Pro 0.99 1—-3 152 3 153 4 153 6
Tyr 0. 36 1—4
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Tab.2 Methylation analysis data for GFPS1b
/min
1 14. 06 2 3 5-Me3-Ara 1.6 43 45 71 87 101 117 129 161 Ara 1—
2 14.99 2 3 5-Me3-Ara 0.1 43 45 71 87 101 117 129 Ara 1—
3 18. 05 2 3 6-Me3-Glu 1.2 43 45 71 87 101 113 117 129 161 173 233 —4 Gle 1—
4 19.24 2 4 6-Me3-Glu 2.5 43 45 71 87 101 117 129 159 161 189 —3 Gle 1—
5 19. 56 2 3 6-Me3-Gal 1.2 43 45 87 99 101 117 129 161 233 —4 Gal 1—
6 21.17 2 3 4-Me3-Gal 0.5 43 44 71 87 101 117 139 130 161 189 233 —6 Gal 1—
7 24. 17 2 4-Me2-Glu 43 45 71 87 99 129 189 207 —1 3 Gle 6—
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3 GFPS1b 'H "C NMR
Tab.3 'H-NMR and "C-NMR chemical shifts of polysaccharide GFPS1b

H-1/C-1 H-2/C-2 H-3/C3 H4/C4 H-5/C-5 H-6/C-6
Araf- a— 4.99/104. 1 4.19/82.0 3.94/71. 4 4.09/84.9 3.85 /62.0 -
—4 Gal 1— 5.00/96. 1 3.93/69. 8 3.97/69. 3 4.25/78. 4 4.37/69.3 3.72 /61.3
—3 Gle 1— 5.25/101.7 3.60/73. 1 3.81/82.2 3.34/72.6 3.62/75. 1 3.83/62.9
—1 3 Gle 6— 5.09/103. 5 3.75/74.6 3.79/85.9 3.21/69.3 3.57/76.7 3.79/70. 8
—6 Gal 1— 5.00/99. 3 3.87/69. 8 3.55/71.1 4.11/70.2 4.04/69.0 3.93/69. 5
—4 Gle 1— 5.08/100. 0 3.64/71.6 3.91/73.7 3.71/71.3 3.79/72.0 4.01/60.9
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Fig.6 The possible chemical structure of GFPS1b
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