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Cytokinins are a group of plant hormones which induce cell division, delay leaf senescence, 
activate growth of lateral buds and have an impact on photomorphogenetic development. For 
more than 90 years research has been done on cytokinins and until to now, both the chemical 
structure and physiological effects of cytokinins have been enlightened, while the 
biosynthesis of cytokinins still needs to be unravelled. 
The adk1 mutant of the model plant Arabidopsis thaliana shows some characteristics that 
refer to alteration in cytokinin levels and are summarized as “cytokinin syndrome”. For 
example, the plants have darker leaves and a shorter main shoot compared to wild type plants. 
Earlier studies showed that contents of several cytokinins are increased in the mutant and that 
the mutant’s shoot apical meristems (SAM) show deformations as well. All in all, the 
phenotype, which can be explained as the “outer appearance”, makes the adk1 mutant an 
interesting object to study cytokinin biosynthesis and effects on plants. 
My project aimed at characterization of the adk1 mutant’s phenotype in comparison to the 
wild type’s phenotype. Therefore, I examined the expression of nine AtIPT genes using the 
reverse transcription polymerase chain reaction (RT-PCR) technique. With this method RNA 
is turned into DNA and then special fragments are amplified. The amplified fragments are 
detected on a gel. The more products are on the gel, the higher the expression of the gene was.  
My experiments did not reveal detectable differences between gene expression in wild type 
and adk1. So it might be concluded that another regulation mechanism is responsible for 
increased cytokinin levels in adk1. 
When I analysed the SAMs of main and lateral shoots via scanning electron microscopy I 
could not find any differences in shape or size of the SAM between wild type and mutants. 
Together with findings of another researcher working with adk1 this leads to the conclusion 
that growth conditions, especially sucrose concentrations of growth media, have an impact on 
the mutant’s phenotype. 
To find out why the adk1 mutant’s leaves are darker than wild type leaves, I analyzed 
contents of chlorophyll and anthocyanins. These pigments are responsible for green 
(chlorophyll) and bluish or reddish (anthocyanins) shades of plants. While chlorophyll 
contents were as high as in wild type plants, anthocyanin levels were significantly increased 
in adk1 mutants. 
When growing plants I detected a higher rate of adk1 mutants which had only one cotyledon. 
Cotyledons are the very first leaves built when seedlings start growing. And as A. thaliana is a 
so called dicotyledous plant, it has two cotyledons in normal development. So my findings 
allow concluding that the adk1 mutation has a deep impact on very early stages of plant 
development. 
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