
Abstract 

 

Potassium is an essential element, which is important in many plant processes. It functions as a 

major osmotic and is involved in the regulation of turgor during cell growth or stomatal 

movements. It is also important for maintaining membrane potencial. In plants, potassium 

transporters from the KT/HAK/KUP family are involved in the transport of K+. Some of them 

are important in the uptake of K+ from the enviroment (HAK5, KUP7), others in regulation of 

cell turgor (KUP2, KUP6, KUP8). In Arabidopsis thaliana, less characterized KT/HAK/KUP 

transporters include KUP5 and KUP9, which I studied in this diploma thesis.  

In this diploma thesis, I analyzed the growth phenotype of kup5 mutant plants. The results show 

that kup5 mutant plants are not more sensitive to K+ deficiency than wild-type plants, therefore 

KUP5 is probably not involved in the K+ uptake from the enviroment. Kup5 mutant plants were 

larger than wild-type plants, had larger root and hypocotyl cells as well as longer root 

meristematic zone. This growth phenotype suggests that KUP5 is involved in the regulation of 

cell growth, probably through turgor regulation. Using the pKUP5::KUP5-GFP construct, the 

KUP5 protein was localized in the ER, but this localization needs further verification. Using 

the pKUP5:GUS construct, KUP5 expression was detected predominantly in the growing parts 

of young plants (root elongation zone, growing hypocotyl, epidermis of growing cotyledons 

and first true leaves), but also in the root cap and guard cells. These observations support the 

theory of the role of KUP5 in the regulation of cell growth. KUP5 does not appear to be essential 

for K+ transport during the stomatal movements, but could play a role in the guard cells 

development.  

I also partially focused on the KUP9 transporter. I participated in the clarification of the theory 

about the role of KUP9 in phloem transport. According to the results of experiments with kup9 

mutant plants, the presumed role of KUP9 in phloem flow efficiency does not appear to be 

probable, it will need further verification.  

Consistent with the results of my experiments, it can be concluded that the KUP5 transporter is 

likely involved in the regulation of cell growth. The KUP9 transporter is probably not involved 

in K+ translocation in the phloem. However, in both cases further experiments are needed. 
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