Engineering Conferences International

ECI Digital Archives

Cell Culture Engineering XV Proceedings

Spring 5-9-2016

Time course of transcription and chromatin states
during batch culture in Chinese Hamster ovary
cells

Inmaculada Hernandez
BOKU, inherlo@boku.ac.at

Follow this and additional works at: http://dc.engconfintl.org/cellculture xv

b Part of the Biomedical Engineering and Bioengineering Commons

Recommended Citation

Inmaculada Hernandez, "Time course of transcription and chromatin states during batch culture in Chinese Hamster ovary cells” in
"Cell Culture Engineering XV", Robert Kiss, Genentech Sarah Harcum, Clemson University Jeff Chalmers, Ohio State University Eds,
ECI Symposium Series, (2016). http://dc.engconfintl.org/cellculture_xv/64

This Abstract is brought to you for free and open access by the Proceedings at ECI Digital Archives. It has been accepted for inclusion in Cell Culture

Engineering XV by an authorized administrator of ECI Digital Archives. For more information, please contact franco@bepress.com.


http://dc.engconfintl.org?utm_source=dc.engconfintl.org%2Fcellculture_xv%2F64&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/cellculture_xv?utm_source=dc.engconfintl.org%2Fcellculture_xv%2F64&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/proceedings?utm_source=dc.engconfintl.org%2Fcellculture_xv%2F64&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/cellculture_xv?utm_source=dc.engconfintl.org%2Fcellculture_xv%2F64&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/229?utm_source=dc.engconfintl.org%2Fcellculture_xv%2F64&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:franco@bepress.com

TIME COURSE OF TRANSCRIPTION AND CHROMATIN STATES DURING BATCH CULTURE IN
CHINESE HAMSTER OVARY CELLS

Inmaculada Hernandez, Austrian Center of Industrial Biotechnology, Vienna, Austria
inherlo@boku.ac.at
Anna Esteve, National Genome Analysis Center & Center for Genomic Regulation, Barcelona, Spain
Jessica Gomez, National Genome Analysis Center & Center for Genomic Regulation, Barcelona, Spain
Marc Dabad, National Genome Analysis Center & Center for Genomic Regulation, Barcelona, Spain
Emanuele Raineri, National Genome Analysis Center & Center for Genomic Regulation, Barcelona, Spain
Angelika Merkel, National Genome Analysis Center & Center for Genomic Regulation, Barcelona, Spain
Vaibhav Jadhav, Austrian Center of Industrial Biotechnology, Vienna, Austria
Martina Baumann, Austrian Center of Industrial Biotechnology, Vienna, Austria
Norbert Auer, Austrian Center of Industrial Biotechnology, Vienna, Austria
Christoph Bock, CeMM Research Center for Molecular Medicine of the Austrian Academy of Sciences,
Vienna, Austria
Simon Heath, National Genome Analysis Center & Center for Genomic Regulation, Barcelona, Spain
Nicole Borth, Austrian Center of Industrial Biotechnology, Vienna, Austria & University of Natural Resources and
Life Sciences Vienna, Austria

Key Words: CHO, dynamic landscape, transcription, chromatin modifications, methylation

Chinese Hamster Ovary (CHO) cells are known to be easily adapted to different culture conditions and to be highly
variable. Beside genetic alterations, epigenetic regulation, such as histone modifications, can play a role in
determining altered cell and production characteristics. Epigenetic control is mainly achieved by DNA-methylation
and modifications of histones. The main effect of these modifications is a change in chromatin structure,
influencing the transcriptional machinery at the respective locus. So far, there is very little information available
about changes in epigenetic regulation in cells in response to altered substrate availability and culture
environment.

Here we examine the gene transcription pattern and the chromatin states throughout a batch culture, using RNA-
seq every 24 hours as well as chromatin immunoprecipitation and sequencing (ChlP-seq) based on antibodies
against 6 histone modifications every 12 hours. These histone modifications were the same as described in the
International Human Epigenome Consortium (H3K4me3, H3K4mel, H3K27ac, H3K36me3, H3K27me3 and
H3K9me3). In addition, DNA-methylation patterns at exponential and stationary growth phase were determined.
Both transcription and chromatin modifications during different growth phases are highly dynamic, characterized
by a gradual and continuous adaptation to the changing substrate and waste concentrations in the culture. Direct
impact of chromatin modifications on the function of co-regulated genes as well as the temporal association
between transcription and chromatin state is observed, with special focus on modifications that link to gene
expression. Apart from the results on epigenetic regulation, the complete data set has been a valuable resource
to improve not only the annotation of the reference CHO genome with novel sets of coding and non-coding genes,
but also with chromatin states. In addition, differential binding analysis in promotor regions for H3K27ac during
changing environmental conditions shows the importance of epigenetic regulation for instance in apoptosis
pathways. Such insights into short term epigenetic regulation could assist in optimisation of bioprocess strategies
and control of cell death.
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