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Analyses for prediction of protein stability in solution
-Structural stability, Colloidal stability and quantitative analysis for protein aggregation-
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Dr. Susumu Uchiyama

Department of Biotechnology, Graduate School of Engineering,
Osaka University Exploratory Research Center on Life and Living Systems,
National Institutes of Natural Sciences
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Analytical ultracentrifugation (AUC) was invented by Dr. Svedberg more than 100 years ago and
extensively used until 1980 for the characterization and understanding of biological and synthetic
polymers in solution. Though electrophoresis and chromatography took over the role of AUC in
1980-1990s, after 2000 AUC have become an essential approach for the characterization and
understanding of the polymers due to higher precision and reproducibility of the newly released
instrument as well as high speed computing ability which enable us to conduct numerical analysis of
the AUC data. In addition, using the latest version of AUC instrument, OPTIMA, from Beckman-Coulter,
we can now perform highly reliable and high throughput analysis. In the seminar, I’ Il introduce principle
of AUC and then recent research examples such as quantitative intermolecular interactions, quality
control of biopharmaceuticals and size distribution analysis of viruses, together with the comparison of
results from AUC with those from other methods.
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In recent years, research and development of biopharmaceuticals as typified by antibody drugs have been actively
conducted. In addition to the development of new biopharmaceuticals, development of biosimilars, which is a
generic product of biopharmaceuticals, has been actively carried out with the expiration of patent of the original
product in recent years. Therefore, this trend is expected to continue for a while. The major component of most
of such biopharmaceuticals is recombinant protein. Unlike low-molecular-weight pharmaceuticals, which have
been the mainstream in medicine until now, cultured cells are used for their production, and furthermore,
long-term storage of proteins without being denatured or altered is required. Therefore, it is necessary to
evaluate the characteristics of the protein such as the state of glycosylation, which is affected by the culture
conditions, and the evaluation of the chemical modification of the protein during storage, from the viewpoint of
quality control. These quality controls are based on the idea that “the quality must be established not only at the
final stage but also at each stage of the process, thereby obtaining consistent quality of the final product”
“Quality by design (QbD)" approach. Therefore, it has been performed to confirm the quality of protein at each
process step using many analysis methods. Such analysis is very time consuming and labor intensive. Instead, the
use of peptide mapping is being considered. So far, peptide mapping has been treated as an analysis of classical
identification tests, but with the recent development of mass spectrometers and analysis methods, there is a great
deal of information that can be obtained by single measurement of peptide mapping. Therefore, an analytical
method based on peptide mapping called “Multi Attribute Methodology (MAM)"” has been proposed. This is a
method by which it is possible to obtain additional information on glycosylation, chemical modifications
associated with storage, identification of disulfide bonds from one measurement of peptide mapping. In this talk,
| would like to talk about the role of mass spectrometry in the quality control of biopharmaceuticals, focusing on
this MAM analysis.
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