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Polymerase point of view 

Abstract: Accurate transcription and transmission of genetic information is vital 
for organism and requires an intact genome. However, DNA is 
continuously damaged by e.g UV-radiation, environmental chemicals 
and cellular metabolites that induce mutations and chromosomal 
aberrations, which are at the basis of oncogenic transformation. 
Moreover, DNA damage blocks transcription, causing cellular 
dysfunction or even apoptosis, resulting in DNA damage-induced 
aging [1]*. The cytotoxic damage-induced stalled RNA polymerase 2 
(RNAP2) are removed by transcription-coupled repair (TCR). The 
severe symptoms associated with inherited TCR defects underscore 
its importance, but are also strikingly diverse, ranging from mild 
photosensitivity to severe progeria. Despite detailed information on 
factors involved in TCR, surprisingly little is known about the fate of 
lesion-stalled RNAP2 and how transcription is re-initiated after repair. 
Our recent data point to a central role for regulation of both by the 
post-translational modifier ubiquitin [3,4]*. To fully understand how 
cells deal with transcription blocking DNA damage we will use a multi-
disciplinary approach including live cell imaging of fluorescent tagged 
RNAP2 and quantitative proteomics to: (1) analyse the fate of lesion-
stalled RNAP2, (2) characterize transcription inhibition on different 
types of DNA damage and the proteins involved, (3) identify proteins 
that regulate transcription recovery after DNA repair (4) determine the 
ubiquitin-mediated regulation of these processes. This ambitious 
project will advance our understanding on the mechanism and 
biological impact of TCR and its role in DNA damage induced aging. 
 
Our recent identification of the causative gene for the last unresolved 
TCR disorder [4]* and the uncovering of a dynamic chromatin 
remodelling process that promotes re-initiation of stalled transcription 
[2]* indicates that our lab offers candidates ample expertise and 
state-of-the-art equipment to address these questions.  Our lab hosts 
a group of international PhD students and Post-docs which, together 
with our departmental PhD training program, ensures intensive 
supervision of PhD students.   
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Requirements of 
candidate: 

Background: The candidate should have thorough knowledge of 
molecular and cellular biology. Experience in live cell imaging and 
image analysis and/or proteomics is an advantage, but not 
mandatory.  
 
Master degree: Yes 
 
IELTS Grade: 7.0 (minimal 6.0 per component) 
or 
TOEFL: 100 (minimal 20 per component) 
 

Supervisor 
information: 

Supervisors: 
Dr. J.A.F Marteijn and Prof.dr. W. Vermeulen 
 
Email address:  
J.Marteijn@erasmusmc.nl 
W.Vermeulen@erasmusmc.nl 
 
Personal website: http://www.vermeulenlab.com/ 
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