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FIP-fve is an immunomodulatory protein isolated from edible mushroom Flammulina velutipes and 
grouped under fungal immunomodulatory proteins (FIPs) family1. FIPs are well documented for their 
immunomodulation, anti-allergy and anti-tumour activities. Despite high structural similarity, FIP-
fve is more effective in anti-allergy, whereas FIP-glu from medicinal Chinese mushroom (Ganoderma 
lucidum) is stronger in tumour-inhibition2. Structural determinants for their divergence bioactivities are 
unknown. This study was conducted to delineate structural determinants that attribute to bioactivities 
of FIP-fve. Several aspects examined were importance of N-terminal dimerization and effects of 
adoption of loop DE, loop FG and hinge residues from FIP-glu. FIP-fve and derivatives genes were 
expressed in Escherichia coli system. In vitro bioactivities of purified proteins were examined using 
several assays: splenocytes proliferation, cytokines release measurement, haemagglutination, and cancer 
cell proliferation- and metastatic-inhibition. Recombinant protein with strengthened dimerization 
displayed significant enhancement in immunomodulatory activity. Results suggested an antagonism 
relationship between adoption of loop DE and FG regions. Loop DE was crucial in directing immune 
response towards Th1 and displayed significant inhibition towards MDA-MB-231 breast cancer cell, 
while loop FG was important for inhibiting A549 lung cancer cell. The adoption of both loop DE and 
FG regions counteracted enhancement effects of derivatives proteins. Loop DE adoption also abolished 
haemagglutination ability of FIP-fve, making it suitable for therapeutic use. The heirachy of importance 
of residues in determining bioactivity of FIP-fve is tabled out. This study demonstrated for the first 
time that immunomodulatory and anti-cancer activities of FIP-fve can be enhanced via strengthened 
dimerization and loop modification.
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