
 

 

 
 
 
 
 

 

 

  

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Epigenetic mechanisms 

 

Epigenetic mechanisms, mainly DNA methyla-
tion and modifications of DNA-associated pro-
teins (Histones), lead to changes in the DNA 
structure which may influence gene expression 
patterns. Different Histone modifications are 
associated with different genomic regions and 
the activity of gene expression. So far epigenetic 
mechanisms were studied in the context of 
cancer research and developmental biology, 
thus only very little information was available 
concerning epigenetic regulation of industrially 
used cells maintained in culture, such as CHO 
cells. These Chinese hamster ovary cells are the 
most used production organisms in pharmaceu-
tical industry. 

In the present project global changes in epige-
netic modifications in CHO cells were studied for 
the first time. The observations showed modifi-
cations both in short term, i.e. during batch 
cultivation where cells are cultivated with declin-
ing nutrient availability and accumulation of 

waste products, and in long term cultivation, i.e. 
during prolonged cultivation of the cells over 
months or during adaption to different media or 
culture conditions. 

 

Epigenetic variations in CHO cells  

 

Researchers at acib and the University of Natu-
ral resources and Life Sciences Vienna (BOKU) 
analysed epigenetic variations in related CHO 
cells that underwent different evolutionary pro-
cesses, like adaption to grow in suspension and 
in different media or prolonged cultivation times. 
In total six related cell lines were analysed for 
their DNA methylation pattern. In addition, 
changes in methylation and Histone modifica-
tions were analysed in short term cultivated cells 
(batch culture). “We could observe that DNA 
methylation tends to be more long-term, while 
Histone modifications can change faster and 
occur in a continuous adaption to rapidly chang-
ing environmental conditions”, explains Prof. 
Nicole Borth from BOKU who leads this acib 

 

Epigenome Characterization of Chinese Hamster Ovary 
(CHO) Cells   
 

CHO cells are the most important mammalian cell system for the production of biopharmaceu-
ticals, as their adaptability to a variety of culture conditions enables efficient production of 

therapeutic proteins like human antibodies. To discover the contribution of epigenetics, which 

can change gene expression patterns without changes of the underlying DNA sequence, the 

first comprehensive analysis of epigenetic mechanisms in CHO cells was performed at acib, 
which may open the door to improved control and manipulation of protein production in indus-

trial bioprocesses. 
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research project. Long-term changes in pheno-
type or culture conditions, like adaption to differ-
ent media or selection for a specific phenotype, 
however, is linked to changes in the DNA-
methylation pattern. In contrast, prolonged 
cultivation under constant culture conditions only 
leads to minor changes in the DNA methylation 
pattern.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1: Main components of epigenetic regulation. 
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c http://at.promega.com/rexources/product-guides-and-

selectors/protocols-and-applications-guide/epigenetics 

 

All data of epigenetic modifications in CHO cells 
were collated into an online resource and are 
available at http://cho-epigenome.boku.ac.at. 

 

 

Impact and effects 

Scientists from acib and BOKU presented for the 
first time comprehensive analyses of the dynam-
ics of epigenetics in CHO cells, which may open 
the door to improved control and manipulation of 
protein production in industrial settings. Our 
established model will be a valuable resource to 
help with the annotation process, which means 
to assign biological information to the sequence 
of the CHO genome, which is still a big chal-
lenge. 

Annotation of different genomic regions (regula-
tory regions and protein-coding / non-coding 
genes) can be identified or the correctness of 
available annotation confirmed. So far unex-
plored mechanisms of targeted epigenetic 
control open up new ways for changing cellular 
behaviour and may be helpful tools in the con-
text of cell line development for industrial pro-
duction. The overall goal is to reduce develop-
ment times resulting in reduced production costs 
of biopharmaceuticals, making them affordable 
for a larger group of patients. 

 

 

 

 
 
 Contact and information 

K2-Centre acib, Muthgasse 11, 1190 Wien, www.acib.at 
Project coordinator 
Austrian Centre of Industrial Biotechnology 
Prof. Dr. Nicole Borth 
Muthgasse 18, 1190 Wien 
+43 1 47654 6232 
nicole.borth@acib.at;  
http:// cho-epigenome.boku.ac.at/ 
 
Project partners 

Organisation  Country 

Research Center for Molecular Medicine (CEMM) Austria 
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