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In almost all human colorectal cancers, β-catenin 
aberrantly accumulates in the nucleus and activates 
the expression of its target genes such as cyclin D1, 
which contributes to cell proliferation. Isothiocyanates 
(ITCs), mainly derived from cruciferous vegetables, are 
well known as having anti-tumor activities in vitro and 
in vivo. Benzyl ITC (BITC)— an ITC compound derived 
from papaya seeds— inhibits colorectal cancer cell 
proliferation, but details of the molecular mechanisms 
governing this action remain unclear.

Now, Naomi Abe, Yoshimasa Nakamura and colleagues 
at Okayama University and Kagoshima University have 
revealed a new molecular mechanism showing that BITC 
inhibits the proliferation of colorectal cancer cells through NF-κB signaling pathway.

The researchers found that BITC enhanced the nuclear translocation of transcription factor NF-κB 
in p53-mutated colorectal cancer cells, repressed cyclin D1 transcription by the change of β-catenin 
binding pattern to the promoter sequence of cyclin D1, and finally inhibited the proliferation of 
colorectal cancer cells through this pathway. Both p53 and β-catenin ordinarily function in normal 
cells, suggesting quite a low possibility for BITC to activate the NF-κB pathway and thereby cause 
side effects.

These findings may contribute to the development of new drugs for colorectal cancer treatment and a 
deeper understanding of the safety of food chemicals.
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Seeds of novel anti-cancer drug development: A papaya seed ingredient 
selectively regulates the proliferation of colorectal cancer cells

 Research Highlights

Mechanism for the anti-proliferation by BITC.
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