
Engineering Conferences International
ECI Digital Archives

Cell Culture Engineering XV Proceedings

Spring 5-12-2016

Improving biologics development by high
performance glycoanalysis
Erdmann Rapp
Max Planck Institute, rapp@mpi-magdeburg.mpg.de

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

Part of the Biomedical Engineering and Bioengineering Commons

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.

Recommended Citation
1. Schwarzer J., Rapp E., Reichl U. (2008) Electrophoresis, 29, 4203-4214. 2. Rapp E., Hennig R., Borowiak M., Kottler R., Reichl U.
(2011) Glycoconjugate J., 28, 234-235. 3. Hennig R., Rapp E., Kottler R., Cajic S., Borowiak M., Reichl U. (2015) Methods Mol Biol.,
1331, 123-143. 4. Ruhaak L., Hennig R., Huhn C., Borowiak M., Dolhain R., Deelder A., Rapp E., Wuhrer M. (2010) J. Proteome Res.,
9, 6655-6664. 5. Huffman J.E., Pucic-Bakovic M., Klaric L., Hennig R., Selman M.H., Vuckovic F., Novokmet M., Kristic J., Borowiak
M., Muth T, Polasek O., Razdorov G., Gornik O., Plomp R., Theodoratou E., Wright A.F., Rudan I., Hayward C., Campbell H., Deelder
A.M., Reichl U., Aulchenko Y.S., Rapp E., Wuhrer M., Lauc G. (2014) Mol. Cell. Proteomics, 13, 1598-1610. 6. Hennig R., Reichl U.,
Rapp E. (2011) Glycoconjugate J., 28, 331-332. 7. Behne A., Muth T., Borowiak M., Reichl U., Rapp E. (2013) Electrophoresis, 34,
2311-2315. 8. Kottler R., Mank M., Hennig R., Müller-Werner B., Stahl B., Reichl U., Rapp E. (2013) Electrophoresis, 34, 2323-2336.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Engineering Conferences International

https://core.ac.uk/display/185672313?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://dc.engconfintl.org?utm_source=dc.engconfintl.org%2Fcellculture_xv%2F177&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/cellculture_xv?utm_source=dc.engconfintl.org%2Fcellculture_xv%2F177&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/proceedings?utm_source=dc.engconfintl.org%2Fcellculture_xv%2F177&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/cellculture_xv?utm_source=dc.engconfintl.org%2Fcellculture_xv%2F177&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/229?utm_source=dc.engconfintl.org%2Fcellculture_xv%2F177&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:franco@bepress.com


IMPROVING BIOLOGICS DEVELOPMENT BY HIGH PERFORMANCE GLYCOANALYSIS 
 

Erdmann Rapp, Max Planck Institute for Dynamics of Complex Technical Systems, Magdeburg, Germany  
and glyXera GmbH, Magdeburg, Germany  

rapp@mpi-magdeburg.mpg.de 
René Hennig, Max Planck Institute for Dynamics of Complex Technical Systems, Magdeburg, Germany 

and glyXera GmbH, Magdeburg, Germany  
Samanta Čajić, Max Planck Institute for Dynamics of Complex Technical Systems, Magdeburg, Germany 

Thilo Muth, Max Planck Institute for Dynamics of Complex Technical Systems, Magdeburg, Germany  
and glyXera GmbH, Magdeburg, Germany  

Robert Kottler, Max Planck Institute for Dynamics of Complex Technical Systems, Magdeburg, Germany 
Udo Reichl, Max Planck Institute for Dynamics of Complex Technical Systems, Magdeburg, Germany 

and Otto-von-Guericke University, Chair of Bioprocess Engineering, Magdeburg, Germany 
 
Key Words: glycoanalysis, high performance, biologics, vaccines, glycoprofiling 
 
Glycomics is a rapidly emerging field that can be viewed as a complement to other „omics“ approaches 
including proteomics and genomics. Hence, there is a dramatic increase in the demand for analytical tools and 
specific databases in glycobiology, respectively, glycobiotechnology. In order to enhance and improve the 
comparatively small existing glycoanalytical toolbox, fully automated, highly sensitive, reliable, high-throughput 
and high-resolution analysis methods including automated data evaluation are required.  
One very promising method is based on multiplexed capillary gelelectrophoresis with laser induced fluorescence 
detection (xCGE-LIF). The glycoanalytical approach established includes sample preparation and measuring 
methods, software, and database solutions to tackle challenges in a great number of application fields.  
First, an optimized modular sample preparation workflow is presented with respect to performance and 
feasibility regarding high-throughput analytics [1-5]. Second, parallel sample-measurement is shown to result in 
massive reduction of the effective run-time per sample [4]. Third, automated data analysis with a newly 
developed modular software-tool for data processing and data analysis is demonstrated that involves integration 
of a corresponding oligosaccharide-database [6-8].  
Using this high-performance xCGE-LIF based glycoanalysis system, the generated “normalized” 
electropherograms of glycomoieties (“fingerprints”) can be evaluated on three levels: (1) “simple” qualitative and 
quantitative pattern comparison (“fingerprinting”), (2) identification of compounds in complex mixtures via 
database matching (“glycoprofiling”) and (3) extended structural analysis using exoglycosidase sequencing in 
combination with xCGE-LIF based glycoprofiling.  
The broad applicability of the system is demonstrated for different types of glycosamples: from manufacturing of 
biologics and vaccines (including recombinant and viral glycoproteins) [1-3], to human stem cells, blood serum 
[4,5] and milk [8]. 
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