
Control KK Mutant 

(+) Sucrose  (-) Sucrose 

Background 

Application 

Technology 

While  disruption of HSI2 or HSL1 did not affect 

growth, seeds with disruption of both  (KK 

mutant)  developed abortive seedlings that 

stopped growing  7-9 days after imbibition. KK 

seedl ings developed swol len hypocotyls 

accumulating storage proteins and oil. Also, 

calluses developed from KK seedlings also 

accumulated seed storage reserves.                   . 

• Increasing yields of oil in sunflower, soy, etc. 

• Could be used for Biofuel 
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Gene to control storage product accumulation 

Patent: PCT/JP2006/320222,  WO2007/135755 A1, US8148606 B2. 

• Easy to control gene expression by sugar-

containing medium.                                            . 

• Could be applied to both Monocotyledon and  

Dicotyledon  (Dicotyledon is recommended) 

• Easily create calluses  without any hormones 

by suppressing these gene expressions.          .  

During development of plant seeds, embryos import nutrients and store massive amounts of 

reserves including storage proteins, storage starches and storage oils. These reserves are 

usually accumulated in not only seeds but also tubers and tuberous roots. They are an important 

source of nutrition for animals and starting material for industries. This storage product 

accumulation usually occurs at specific periods and in specific tissue associated with maturation 

of  plants.                                                                                                                                      . 

Technology Partnership of Nagoya University, Inc.  

When researchers at Nagoya University conducted the study to modify the accumulation of 

storage products in terms of period, place, or quantitatively and qualitatively, they have identified 

three proteins in Arabidopsis which named High-level expression of Sugar Inducible gene 2 

(HIS2), HSI2-Like 1 (HSL1) and –Like 2 (HSL2). They are B3 DNA-binding domain proteins that 

repress the transcription of sugar-inducible reporter gene, and they include C-terminal ERF-

associated amphiphilic repression (EAR) motifs that mediate transcriptional repression.     . 

The comparison of 5 day old seeds in growth (Upper row) 

and oil accumulation (Lower row).  

KK mutant seed growing in sucrose-containing medium 

stopped growing (Upper middle) while wild type and KK mutant 

with sucrose (-) medium grew normally. The oil accumulation in 

KK mutant can be seen by dyeing with Fat red 7B. 

By managing HSI2 and HSL1 expressions, the 

seed  ma tu ra t ion  and  s to rage  p rodu c t 
accumulation including timing and place would be 

controllable.                                                     .  

The KK mutant callus (Right) also accumulated more oil 

than wild type callus (Left).  

Both Calluses were developed from hypocotyls and dyed with 

Fat red 7B. 


