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DNA is the most important molecule in every living cell. DNA damage 
leads to abnormalities and diseases. Therefore, every organism needs 
to protect its DNA. Upon damage, the DNA must be repaired as soon 
as possible and the division of cells with damaged DNA must be 
stopped. Plants and animals achieve this through the DNA Damage 
Response (DDR) pathway. In animals, this pathway is centrally 
controlled by the well-known transcription factor p53, but in plants 
this is less clear. Here, the transcription factor SOG1 was proposed as 
the master regulator responsible for a correct DDR.  
 
The SOG1 protein belongs to the NAC protein family, a large plant-
specific family of transcription factors implicated in the development 
and stress resistance of plants. All NAC proteins consist of a structured 
NAC domain and an intrinsically disordered C-terminal domain (CTD). 
The NAC domain is responsible for DNA binding and dimerization, 
while the CTD is considered the transcriptional regulatory region since 
specific phosphorylation of this domain activates SOG1 in vivo upon 
genotoxic stress.  
 
Despite its important function, little is known about SOG1 and the way 
it functions. In this project, the structure-function relationship of the 
SOG1 protein of Arabidopsis thaliana is investigated, with special 
attention to its DNA binding specificity in vitro, to answer the question 
how SOG1 is able to differentially regulate over 300 genes.  
 
The specificity of SOG1 and its subdomains for different DNA 
sequences was studied as well as the structure of its NAC domain in 
complex with target DNA. In addition, the influence of the different 
phosphorylation states of the CTD on the DNA binding and 
conformation of SOG1 was examined. Together, this study leads to 
novel insights into the DNA binding mechanism and action of SOG1, as 
well as into the action of NAC proteins in general, which in the future 
could potentially result in applications to make plants more stress 
resilient and increase crop yields. 
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