
Study of factors related to seed dormancy and 
germination
Pre-harvest sprouting (PHS) is one of the most serious issues 
affecting cereal cultivation because it reduces the quality of 
crops. In some countries including Japan, high humidity and 
low temperature during the late ripening and harvesting of 
wheat seeds damages grains due to PHS. Therefore, the 
mechanisms underlying seed dormancy and germination 
need to be elucidated in more detail. I am analyzing some 
genes and proteins, MOTHER OF FT AND TFL1 (MFT) and 
bZIP transcription factors, which were upregulated after phys-
iological maturity in dormant seeds.

Most seeds form an embryo and store starch and 
nutrients, which are necessary for germination and de-
velopment at the early stage, and are then desiccated 
and maintained under desiccated conditions until ger-
mination. This suggests the existence of some mech-
anisms to control the inner water condition of cells 
during the development and subsequent desiccation of 
seeds. I focus on water channels, especially tonoplast 
intrinsic proteins 3 (TIP3s), which highly accumulate 
in seeds during seed development and desiccation, 
and analyze its expression patterns and the regulation 
mechanisms of water transport activity. 

Mechanisms of the water control by plant aquaporins
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Study on the interaction among plant/fungus/virus 
toward virocontrol of phytopathogenic fungi
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Using two combinations, Chestnut/chestnut 
blight fungus/mycoviruses and fruit trees/
root rot fungi/mycoviruses, viral replication 
and symptom expression were investigated 
at the molecular and cellular levels. Obtained 
knowledge and achieved technical advance 
will be integrated into into virocontrol (a form 
of biological control using viruses) of the 
plant pathogenic fungi. 

Several viruses, challenging the concept or rules 
of viruses, have been discovered from lower 
eukaryotes. The objective of this project is to re-
veal the unique neo-lifestyle of Yado-nushi virus 
1 (YnV1) and Yado-nushi virus 1 (YnV1) newly 
discovered from an important pathogen of peren-
nial fruit trees, Rosellinia necatrix. We show that 
YkV1 highjacks the capsid of YnV1 to heteroen-
capsidate YkV1 genomic RNA and replicase and 
use it as the replication site. Furthermore, virus-
es with similar mutualistic virus/virus interactions 
will be found in other eukaryotic organisms to 
show the generality of the neo-lifestyle. 

Research on neo-lifestyle of fungal viruses

Figure 4. ABA sensitivity of WT and T4 
seeds of TaABF over-expressed trans-

formants in Arabidopsis.
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