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All living organisms, from humans to bacteria, faces stress in their daily life. Biologists commonly divide 

stress into different groups based on whether the stress comes from other living beings, such as a cow 

eating leafs from a plant, or from a non-living source such as high levels of salts. These stresses 

stemming from non-living sources are called abiotic stresses. Plants being sessile suffer a big 

disadvantage when it comes to coping with stress comparing to animals. Plants have no other choice 

than to stand and fight the stress which has led to the evolution of several complex systems for 

regulating the activity of genes involved in the resistance to these abiotic stresses. The regulation of the 

activity of genes occurs at many different levels in the cells of the organism. At the simplest level the 

product of one gene can turn on one or several other genes leading to a snowball effect in gene activity. 

However, in order to do this, the gene product (commonly called a transcription factor) has to interact 

directly with the regions of the DNA-strand. The DNA strand is wound up on proteins called histones, 

which helps to store the DNA, much like thread around a spool. These histones, with the DNA wound 

around them, can exist in two forms, one where they are tightly condensed hindering the transcription 

factors to come in contact with the DNA and one where they are loose allowing for transcription factor 

access. The transition between these two states is controlled by chemical marks commonly deposited 

on tails of amino acids protruding from the histones themselves. Some of these chemical marks close 

the structure while others are responsible for opening it. 

This study puts forward a model where a certain type of chemical mark called the H3K27me3 mark, 

which is involved in closing the DNA-histone structure, is involved in plants response to abiotic stresses. 

By exposing plants to salt stress and measuring the level of activity of genes known both to be involved 

in salt stress response and targets of the H3K27me3 it was shown that these genes were responsive to 

the stress. The next step was to utilize a plant mutant which lacked the capacity to efficiently remove 

the repressive H3K27me2 mark. This mutant plant showed a decreased ability to activate two of the 

three studied genes during salt stress response pointing towards that the removal of the repressive 

H3K27me3 mark is required for salt stress response. Another mutant that had a reduced ability to 

deposit the H3K27me3 marks was then exposed to the same salt stress treatment yielding two genes 

showing a higher level of activation compared to what was observed in the non-mutant plants. This 

does also point towards that removal of H3K27me3 is required for normal salt stress response. In 

addition, a survey of all genes effected by the H3K27me3 mark showed that there was a trend towards 

activation of these genes during various abiotic stresses, further building the case that removal of 

H3K27me3 marks is required for proper stress response during abiotic stresses. Based on the results 

from this study a novel model of regulation of a large group of stress responsive genes is proposed were 

the gene I allowed a certain level of activation during initial stress. If the stress is prolonged the removal 

of H3K27me3 allows for full activation of the relevant genes, saving energy for the plant until it is 

needed. 

Degree project in Biology, Master of Science (2 years), 2015 

Examensarbete i biologi 45 hp till masterexamen, Uppsala Universitet, 2015 

Biology Education Centre and Department of Plant Biology, Swedish University of Agricultural Sciences 

Supervisor: Lars Hennig 


