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Summary:  
Cells have a surveillance pathway for cytosolic DNA, which can be pathogen-derived or from 
cell-intrinsic sources. If cytosolic DNA is sensed by the cGAS/STING pathway, an interferon 
response is initiated which plays major roles both in anti-viral but also anti-tumor activity. On 
the other hand, an uncontrolled activation of the cGAS/STING pathway is a hallmark of type I 
interferonopathies, hereditary autoinflammatory and autoimmune diseases characterized by 
chronic overproduction of type I interferon (IFN-α/β). This can, for example, occur due to loss 
of or inactivating mutations in the DNA-degrading enzyme TREX1. TREX1 is a protein 
anchored to the membrane of the endoplasmic reticulum with its DNase domain facing the 
cytosol. TREX1 clears DNA from the cytosol and by this means acts as a negative regulator 
of the cGAS/STING pathway. We have discovered that TREX1 can be proteolytically 
processed and regulated, leading to the generation of a soluble form of this protein. We want 
to understand the functional and pathophysiological implications of this process both for anti-
viral immunity and specific types of interferonopathies as well as activation of immune 
responses by tumour cells. Therefore, this project addresses both mechanistic cell biology and 
translational aspects. Experimentally, cellular systems as well as animal models based on 
mice will be employed. 
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