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Disruption of the intestinal epithelial barrier function by a toxic
protein from mushroom and its mechanisms

Makoto Shimizu (Department of Applied Biological Chemsitry, Graduate School

of Agricultural and Life Sciences, The University of Tokyo)

A new protein that decreases transepithelial electrical resistance (TEER) in the
human intestinal Caco-2 cell monolayer was found in a water-soluble fraction of the
mushroom Flammulina verutipes (Enokitake). This protein, termed TEER-decreasing
protein (TDP), is not cytotoxic, but rapidly increases the tight junctional permeability for
water soluble marker substances such as Lucifer Yellow (Mr 457) through the paracellular
pathway. TDP was isolated from the water-extract by chromatographic means and was
found to be a simple, non-glycosylated/non-phosphorylated protein of approx. 30KDa. It is
likely that TDP forms small pores with a diameter larger than 3nm on the cell membrane
of Caco-2. This may cause an influx of ions, resulting in changes in the cytoskeletal
architecture and opening of the paracellular route. The cDNA coding for TDP was cloned
by 5’ and 3’ rapid amplification of cDNA ends. The ORF encodes a protein with 272 amino
acid residues showing no homology to known proteins. However, it was revealed that the
N-terminal sequence of purified TDP is identical to the recently reported N-terminal
sequence of flammutoxin, a membrane-perturbing hemolytic protein from Enokitake.
This suggests that a hemolytic toxin may affect the intestinal epithelial permeability when

orally administered.



