
Regulation of cell cycle represents a process that is well conserved among eucaryotes. 

In plants, however, very important part of the system – regulation of G2/M transition remains 

elusive. Phosphatase, that is responsible for all-or-nothing regulation at mitosis entry in other 

eucaryotes, has not been found in plants yet. Some authors even suggest that, in plants, the 

activatory dephosphorylation was replaced by entirely unrelated control mechanism during 

evolution. One possible way how to study G2/M transition in plants is to characterize impact 

of expression of foreign (e.g. yeast cdc25) gene coding the phosphatase on plant phenotype. 

In previous studies of our team, a cytokinin-like effect of expression of cdc25 gene 

(form S. pombe, Spcdc25) was observed in transgenic tobacco. Segments of Spcdc25 plants 

were able to form shoots on media without cytokinins, cell shape and cell organisation and 

carbohydrate status in cell cultures was changed in a way that can be induced by cytokinin 

application in a control. Plants also exhibited accelerated flowering and reduced root mass. 

The latter characteristic represents a starting point of this work. The aim of the study was to 

determine the characteristics of the Spcdc25 plants that can be responsible for root 

development restriction and select a component of the root development which is 

preferentially affected by Spcdc25 expression. It was found that both the length of the main 

root as well as lateral roots were reduced significantly together with the number of lateral 

roots formed. Root tips exhibited shortened meristem region and also it was observed that the 

cells belonging to already differentiated tissues were shortened. As the previous study focused 

on flowering indicated possible changes in carbohydrate distribution within a plant, 

carbohydrate allocation to shoot and root as well as a distribution between particular 

carbohydrates were followed in transgenics. It was found that in transgenics carbohydrate 

distribution was shifted in favour of shoots. Anatomical analysis of Spcdc25 stem structure 

revealed larger proportion of stele in stem diameter connected with lowering of the number of 

cortex cell layers and changes in diameter of xylem and phloem elements. Further, the idea 

that the changes in shoots are primary responsible for observed changes in root development 

was tested with the help of isolated root cultures grown in vitro. As the same characteristic 

were found in intact plants and isolated roots in vitro we can exclude a primary effect of 

shoots on root development. In conclusion, the response of plant to expression of Spcdc25 

gene is of a complex nature with no clearly preferential response in the particular component 

of the root system development.  


