Engineering Conferences International

ECI Digital Archives

Cell Culture Engineering XV Proceedings

Spring 5-12-2016

Integration of transcriptomic data with a genome-
scale model reveals key metabolic features of high

producer CHO cell lines

Natalia Jimenez
University of Chile, njimenez@ing.uchile.cl

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

b Part of the Biomedical Engineering and Bioengineering Commons

Recommended Citation

Natalia Jimenez, "Integration of transcriptomic data with a genome-scale model reveals key metabolic features of high producer CHO
cell lines" 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/184

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%2F184&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/cellculture_xv?utm_source=dc.engconfintl.org%2Fcellculture_xv%2F184&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/proceedings?utm_source=dc.engconfintl.org%2Fcellculture_xv%2F184&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/cellculture_xv?utm_source=dc.engconfintl.org%2Fcellculture_xv%2F184&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/229?utm_source=dc.engconfintl.org%2Fcellculture_xv%2F184&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:franco@bepress.com

INTEGRATION OF TRANSCRIPTOMIC DATA WITH A GENOME-SCALE MODEL REVEALS KEY
METABOLIC FEATURES OF HIGH PRODUCER CHO CELL LINES

Natalia E. Jiménez, Centre for Biotechnology and Bioengineering, Department of Chemical Engineering and
Biotechnology, University of Chile, Santiago, Chile
njimenez@ing.uchile.cl
Camila A. Orellana, Australian Institute for Bioengineering and Nanotechnology (AIBN), The University of
Queensland, Brisbane, Australia
Veronica S. Martinez, Australian Institute for Bioengineering and Nanotechnology (AIBN), The University of
Queensland, Brisbane, Australia
Pedro Saa, Australian Institute for Bioengineering and Nanotechnology (AIBN), The University of Queensland,
Brisbane, Australia
Lars K. Nielsen, Australian Institute for Bioengineering and Nanotechnology (AIBN), The University of
Queensland, Brisbane, Australia
Ziomara P. Gerdtzen, Centre for Biotechnology and Bioengineering, Department of Chemical Engineering and
Biotechnology, University of Chile, Santiago, Chile

Key Words: Genome-scale models, transcriptomics, CHO cells

The increasing demand for therapeutic proteins has been a driving force for the development of new strategies
to improve cellular productivity. Common approaches rely on targeting genes involved in pathways related to
cell cycle, central metabolism, apoptosis and protein secretion. However, despite several experimental efforts,
cellular processes underpinning high-productivity cell clones remain poorly understood.

In order to identify novel potential targets associated to high recombinant protein synthesis, we employed a
systems biology approach using transcriptomics data in CHO IgG producing cells. This approach was further
integrated with a genome-scale metabolic model, enabling integration of this high-throughput data and providing
a rational framework for target discovery.

The reconstructed CHO genome-scale model accounts for 1,272 genes, and 3,646 reactions distributed among
7 cell compartments. We then integrated the metabolic model with transcriptomic data from two CHO antibody
producer cell lines. To this task, IMAT (Integrative Metabolic Analysis Tool) was used to reduce the initial CHO
reconstruction to represent two scenarios: a high and a low producer cell line. This algorithm maximizes the
consistency with experimental data without requiring the definition of a biological objective in order to give
models and flux distributions that represent both CHO cell clones.

In this way, an initial reduction to 840 reactions was achieved fro the high producer clone which includes 183
reactions exclusively present in this CHO cell line. Application of uniform random sampling to both CHO models
confirmed some of the above targets and furthermore, revealed novel metabolic insights related to antibody
production. Overall, integration of transcriptomic data with a genome-scale metabolic model provides a rational
framework to improve CHO metabolism for recombinant protein production.
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