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RESEARCH INTERESTS 

The research interests of the lab are mechanisms ensuring that the immune response is 
efficient and successfully prevents infections, but not exaggerated and harmful to the host. 
This sensitive balance is orchestrated by precise timing and selectivity of activating and 
inactivating events which we investigate at the level of mRNA decay, transcription and cytokine 
signaling. The lab employs a range of biochemical and cell-based approaches, genome- and 
proteome-wide analyses including computational methods, in combination with animal models 
of infection and inflammation to address the research question. 

Key scientific achievements: (i) The mRNA-destabilizing protein TTP is indispensable in 
inflammation control. Our most recent study established that the cytoplasmic degradation of 
TTP targets is licensed in the nucleus by TTP binding to pre-mRNA, not mRNA. The nuclear 
licensing step ensures that, following splicing and nuclear export, the TTP target mRNAs are 
efficiently degraded while their translation is avoided (Bestehorn et al., Mol Cell 2025). This 
represents a major conceptual advance in understanding the efficient control of immune 
responses and mRNA decay in general. (ii) We demonstrated that type I IFN signaling 
balances IL-1 levels such that they are protective against infection yet not destructive for the 
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host tissue (Castiglia et al., Cell Host & Microbe 2016). Furthermore, we addressed the long-
standing question of the non-redundancy of IL-1α and IL-1β in host defense and discovered 
that IL-1β drives the pathogen clearance (i.e. resistance to infection) while IL-1α is associated 
with tolerance to infection (Eislmayr et al., Science Advances 2022). (iii) We established that 
the Mediator kinase phosphorylates the transcription factor STAT1 and that this fine-tuning 
event in inflammatory transcription occurs only if STAT1 is promoter-bound (Bancerek et al., 
Immunity 2013). Later we showed that the Mediator kinases CDK8 and CDK19 have 
mechanistically distinct functions in regulation of IFN-induced transcription (Steinparzer et al., 
Mol Cell 2019). 
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