
Open PhD position in the Ruggieri Lab: "Regulation of the Integrated Stress Response"

Start date October 1st.
Application till September 1st.

Cells respond to a variety of environmental cues, including viral infection, by activating the integrated 
stress response (ISR), a central pathway that controls host protein synthesis [1]. Our previous 
research revealed that chronic infection with hepatitis C virus induces a unique temporal control of 
this pathway, with alternating off and on states of translation, accompanied by the assembly and 
disassembly of cytosolic stress granules, respectively [2,3]. This dynamic response is controlled 
through the phosphorylation of the eukaryotic translation initiation factor 2? (eIF2?) by two 
antagonistic switches: the stress kinase Protein Kinase R (PKR) activated by viral double-stranded 
RNA, and Growth Arrest and DNA Damage inducible 34 (GADD34), a regulatory subunit of protein 
phosphatase PP1 and central component in the ISR negative feedback loop to resume translation and 
avoid irreversible damage. Our recent results have established that GADD34 mRNA levels serve as 
the molecular memory of the activated ISR and set the threshold for cellular stress responsiveness 
and mediates adaptation to stress [4]. 

The goal of this PhD project is to investigate mechanisms by which cells fine-tune the GADD34 
negative feedback loop to adjust the ISR sensitivity and achieve adaptation to stress. We will explore 
uncharacterized pathways that regulate GADD34 both at the mRNA and protein levels. To this end, 
we will address the role of upstream open reading frames and nonsense-mediated mRNA decay in 
GADD34 mRNA turnover, as well as GADD34 post-translational modifications whose functions have 
not yet been established. 

Methods that will be used: Cell culture, genome editing using CRISPR/Cas9, molecular cloning, RNA 
decay assays, polysome profiling, lentiviral transduction, fluorescence microscopy, etc. 

The project benefits from a close, long-standing collaboration between the Stoecklin lab, focusing on 
RNA biology, and the Ruggieri lab, focusing on host responses to RNA viruses. The project is part of a 
DFG-funded research consortium (TRR 186) on "Molecular Switches in the Spatio-temporal Control of 
Cellular Signal Transmission", embedded within a lively community of scientists in Heidelberg and 
Berlin.
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Personal qualifications of the PhD applicants:

 Master degree in Biotechnology, Molecular Biology or Molecular Biosciences. 
 Dedicated interest in RNA biology and strong scientific curiosity.
 Solid experience in state-of-the-art cell biology and molecular biology techniques.
 Ability to work both independently and in a team.
 High motivation, reliability, and initiative. 
 Fluency in English (written and spoken).

Interested candidates should send their application via the Heidelberg Biosciences International 
Graduate School (HBIGS) (https://www.hbigs.uni-heidelberg.de/) until September 1st 2024.

Heidelberg is a very active and lively center for research in the field of life sciences and medical 
research (https://www.uni-heidelberg.de/index_e.html). It is one of the leading centers in virus 
research as well as systems biology in Europe. The campus provides unique opportunities for basic 
research in life sciences and is well connected to external institutions such as the German Cancer 
Research Center (DKFZ), the European Molecular Biology Laboratory (EMBL) and the Max-Planck 
Institute for Medical Research.


