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Structure and immunomodulatory activity of extracellular
polysaccharide from Grifola frondosa

Lirong Han, Dai Cheng, Lirui Wang, and Chunling Wang

College of Food Engineering and Biological Technology, Tianjin University of Science & Technology, Tianjin 300457, China

Abstract: We aimed at analyzing the structure of extracellular polysaccharide A from Grifola frondosa (EXGFP-A) and
testing its immunomodulatory activity. Structural analysis shows that EXGFP-A was a contained a-D-glucoside bond and
pyranose ring. GC analysis reveals that EXGFP-A was mainly composed of rhamnose, arabinose, xylose, mannose, glucose,
galactose, by the molar ratio of 0.28:0.31:0.30:0.06:7.98:0.61. The results of MTT(3-(4,5-Dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide) assay indicates when EXGFP-A was at a concentration of 80 pg/mL and treatment time
of 48 h, RAW264.7 cells proliferation index reached a maximum of 137.5%. Meanwhile, the AO staining showed that
EXGFP-A activated RAW264.7 cells and improved the level of intracellular nucleic acid metabolism. In addition, in a
certain range of concentration, EXGFP-A was able to increase the release of NO in RAW264.7 cells, and upregulate the
mRNA expression of immunological factor TNF-a, IL-1f, IL-6, IL-12, IFN-y and iNOS of RAW264.7 cells. Our results
confirm that EXGFP-A had immunomodulatory activity. Our findings provided scientific basis for the structural analysis

and application of Grifola frondosa polysaccharide.

Keywords: Grifola frondosa polysaccharide, structural analysis, RAW264.7 cells, immunomodulatory activity
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Table 1 Primers sequence of PCR

Genes Forward Reverse Products (bp)
IFN-y CACAA GGAGG AACGC TGACT CAGAG CAGGA TGGAA AGGCA 698
TNF-a AGGGG ATTAT GGCTC AGGGT CCCGT AGGGC GATTA CAGTC 626
IL-6 TGTAA CTGGC CTGCA GTAGC TATCT CACCG GCTGG AAGGA 462
IL-12 TCCTC AGGGA AGATG GAGGG GGTCA CAAGA CTACC CAGCC 365
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2 EXGFP-A B3 BIED 7 (x500 F1x2 000)
Fig. 2 SEM analysis of EXGFP-A (magnification: 500 and 2 000).
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Fig. 3 Gas chromatography analysis. (A) Standard sugars. (B) EXGFP-A. 1: rhamnose; 2: arab sugar; 3: xylose; 4:
mannose; 5: glucose; 6: galactose; 7: inositol.
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Fig. 4 Effects of EXGFP-A on proliferation index of
RAW264.7 cells. (A) Concentration. (B) Time. n=6,
X+ts, compared with the control group, *P<0.05,
**p<0. 01.
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Fig. 5 AO staining of RAW264.7 treated with
EXGFP-A (x400).
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Fig. 6 Effects of EXGFP-A concentration on the
production of NO in RAW264.7 cells. n=6, Xx=s,
compared with the control group, *P<0.05, **P<0. 01.
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Fig. 7 Effects of EXGFP-A concentration on the
mRNA expression of cytokine in RAW264.7 cells. n=06,
X*s, compared with the control group, *P<0.05,
**¥P<0.01.
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