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  Cadmium (Cd), one of the most toxic heavy metals for both plants and humans, 

accumulates in the human body through the food chain and causes serious health problems. In 

recent years, the accumulation of Cd in rice grains has become an important agricultural 

problem in Japan because the Cd content of rice grains sometimes exceeds the limit proposed by 

the Codex Alimentarius Commission. Although the mechanism underlying the uptake and 

translocation of Cd in plants is not completely understood, some iron (Fe) transporters, such as 

OsIRT1 and OsIRT2, are reported to uptake Cd as well as Fe. OsFCT1 was first recognized as 

an Fe transporter, and we investigated the role of OsFCT1 in Cd uptake and transport in rice 

using two cultivars, Sasanishiki and Habataki. 

  In the presence of 10µM CdCl2, Cd contents in the shoots of Habataki were 2.9 times 

higher than those of Sasanishiki, whereas other metal (Fe, Zn, Mn and Cu) contents were almost 

same. The amino acid sequence of OsFCT1 showed 100% identity between Sasanishiki and 

Habataki. The expression of OsFCT1 was detected in the roots and slightly detected in the 

shoots under the normal condition. In this condition, the expression of OsFCT1 in the roots of 

Habataki was 5.8 times higher than that of Sasanishiki. In the presence of 10µM of CdCl2, the 

expression of OsFCT1 was strongly increased only in the shoots of Sasanishiki. However, under 

Fe-deficiency, the expression of OsFCT1 was increased in the shoots of both Sasanishiki and 

Habataki. An OsFCT1::GFP fusion protein localized to the plasma membrane in onion 

epidermal cells. The growth of the yeast expressing OsFCT1 was impaired compared with the 

yeast transformed with the empty vector in the presence of CdCl2, and Cd contents in the 

OsFCT1-expressing yeast showed 1.5 times higher than the vector control. The results of this 

study suggest that OsFCT1 affects uptake and accumulation of the cellular Cd.  


