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NARUMOL MOTHONG : LECTINS FROM STRAW MUSHROOM
CULTIVATED IN NORTH-EASTERN THAILAND. THESIS ADVISOR :

ASST. PROF. SUREELAK RODTONG, Ph.D. 192 PP.

LECTIN / STRAW MUSHROOM / Volvariella volvacea / PURIFICATION /

CRYSTALLIZATION

Lectins able to agglutinate cells, are proteins or glycoproteins of non-immune
origin. Investigation of lectins from straw mushroom cultivated in North-eastern
Thailand, were performed. All 11 straw mushroom specimens collected from different
locations, were found to accumulate lectins in caps, stalks and whole fruiting bodies
at different hemagglutination titers (from 1:10 original lectin dilution and using rabbit
red blood cells) on the average of 2,048, 2,048 and 4,096, respectively. The crude
extracts were then tested for their biological properties. Lectins from specimen codes
MC131 and MC133 inhibited Bacillus subtilis ATCC 6633, Staphylococcus aureus
ATCC 29213 and Escherichia coli ATCC 25922 at concentrations of 0.090 and
0.123, 0.057 and 0.053, and 0.116 and 0.128 pg/ul compared to standard
streptomycin, respectively. MC134 and MC145 extracts inhibited S. aureus ATCC
29213 at concentrations of 0.066 and 0.065 pg/ul, respectively. MC145 and MC168
extracts could inhibit Aspergillus niger ATCC 6275 at 1.65 and 1.46 times,
respectively, narrower than standard nystatin (100 U) inhibition zone diameter.
MC168 extract also inhibited Candida albican ATCC 10231 and Penicillium
funiculosum ATCC 36839 at 0.60 and 1.38 times narrower and wider than standard

nystatin inhibition zone, respectively. For cytotoxic test against two human cancer
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cells, crude MC131 lectin extract displayed strong cytotoxicity against human
epidermoid carcinoma (KB) cells with 50% inhibition concentration (ICsq) value of
4.80 pg/ml. Only MC134 extract showed cytotoxicity against human cervical
carcinoma (HelLa) cells (ICsp of 21.38 ug/ml). The mushroom MC131 having 98%
nucleotide sequence similarity of 18S rRNA gene (1,687 bp) compared to Volvariella
volvacea (DQ851588) from GenBank database, U.S.A., was then selected for lectin
purification. MC131 lectin could be purified by 90% ammonium sulfate precipitation,
ion exchange and gel filtration chromatography. The lectin was proven to be a 25 kDa
glycoprotein, that showed 99% amino acid sequence similarity compared to 24.2 kDa
of V. volvacea volvatoxin A2 precursor (AAQ92757.1), and had isoelectric point (pl)
of approximately 5. The purified lectin was not specific to 32 sugars tested, but stable
at 60°C for 30 min and at pH 7 for 18 h test whereas the crude extract was stable for 1
h and at pH 5-12. The glycoprotein exhibited no antimicrobial activity but the crude
extract showed cytotoxicity against KB and HeLa cells (ICsp of 0.58 and 0.70 ug/ml,
respectively). The plate-like crystals of MC131 lectin giving an X-ray diffraction
pattern of 3.0 A resolution, were achieved. Results obtained reveal that straw
mushroom cultivated in North-eastern Thailand, could be served as a source of lectins

possessing biological properties that will be useful for further study and applications.
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