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Highlights 2016  

ERC grant and large infrastructure grant to CfE professors 
In 2016, Anja Groth received an ERC consolidator grant for her project HISTONEMEMORY and Ole N. 
Jensen received a DKK 40 M grant from the Danish Ministry of Higher Education and Science to establish 
and lead the National Danish Mass Spectrometry Platform for Functional Proteomics 
(http://www.sdu.dk/PRO_MS). The grants show that both the basic research and the technology 
development done in the CfE are leading and that the center’s researchers are acknowledged nationally 
and internationally for their contributions.  
 
Precision mapping and quantitation of histones  
The Jensen group has in 2016 consolidated the mass spectrometry platform and used it for precision 
mapping and quantitation of histones from C. elegans and mouse embryonic stem cells in collaboration 
with the Salcini and the Helin groups (Schwämmle et al, MCP 2016; Sidoli et al, Proteomics 2016). 

Development of new software providing an overview of genome sequencing data  
The Hansen group has in 2016 released a new software ”EaSeq” for genome wide analysis of ChIP-
sequencing data (Lerdrup et al, Nat Struct Mol Biol. 2016). The software is intended for biomedical 
researchers offering a visual and intuitive program, making it easier to analyze datasets. EaSeq was in 
2016 used in a collaborative study to reveal novel broad H3K4me3 domains changing during the maternal-
to-zygotic transition in mouse oocytes (Dahl et al, Nature 2016). 
 
Identification of mechanism connecting histone replication and DNA repair 

Rapidly dividing cells such as cancer cells 
experience a high load of DNA damage and thus 
are highly dependent upon DNA repair 
mechanisms. Activity and interplay of these 
repair pathways is largely determined by 
chromatin, a complex of DNA and supporting 
proteins such as histones and their chemical 
modifications. The Groth group in collaboration 

with the Patel lab (Memorial Sloan Kettering Cancer Center, USA) discovered a molecular mechanism that 
reads and boosts error-free repair of DNA lesions on replicated chromatin. By combining structural, 
biochemical, molecular and cellular approaches, they showed that new histones provide a signature of 
post-replicative chromatin that is read by a DNA repair protein TONSL, a regulator of error-free DNA 
repair. This work (Saredi et al, Nature 2016) also identified TONSL as a new potential target for cancer 
therapy. 
 
Regulation by histone demethylases required for cell fate differentiation and development 
The work on demethylases continued in 2016 using both C. elegans and mouse models. 
Using C. elegans, the roles of the RBR-2 histone demethylase were identified by the Salcini group. A dual 
role of RBR-2 in transcription regulation was identified, exerted by modulating H3K4 methylation level 
both at promoter and enhancer regions of the genome and found required for proper cell fate 
differentiation and organ development (Lussi et al, Development 2016). Furthermore, by investigating the 
role of RBR-2 in neuronal development, RBR-2 was identified as a crucial factor in axon guidance by 
regulating  actin remodelling  (Mariani et al, Development 2016). 
Using a mouse model with conditional deletion of three genes coding for the H3K9 demethylases Jmjd2a, 
Jmjd2b and Jmjd2c, the Helin group showed that these genes individually are not required for normal 
development, but that the combined loss of these genes leads to early developmental defects and loss of 
proliferation of ES cells.  Moreover, the results showed that continual removal of H3K9 promoter 
methylation by the Jmjd2 demethylases is a mechanism ensuring transcriptional competence and 
pluripotency (Pedersen et al, EMBO J 2016). The Helin group also showed that the Jmjd2 proteins are 
potential targets for the development of anti-cancer therapy for the treatment of patients with acute 
myeoloid leukemia (Agger et al, Genes Dev 2016) 
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