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Introduction

Bulk-produced enzymes and pharmaceutical proteins often consist
of several proteoforms. The different proteoforms originate from
naturally occurring post-translational modifications (e.g.
glycosylation, disulfide bonds, N-terminal modifications) and
protein heterogeneity can be further induced during the
production process (due to e.g. proteolytic degradation,
deamidation, oxidation, or glycation).
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Modifications on enzymes and pharmaceutical proteins can
influence their functionality and stability. The difference in
functionality and stability between the individual proteoforms
(i.e. the effect of the modification on the enzyme activity) often
remains unknown. Establishing the link between the molecular
modifications and their effect on enzyme performances allows
steering of the production process to maximal efficiency.

Figure 1. Free-Flow Electrophoresis
Free-Flow Electrophoresis was
performed at FFE Service in
Feldkirchen (Germany). Analytes are
separated based on their charge in a
flow chamber (left). The separated
analytes are directly collected in 96-
well plate format, which enables
semi-preparative purification of
analytes.
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Results

In this study we present the separation of proteoforms at semi-
preparative scale of a bulk-produced enzyme for the food
industry, using free-flow electrophoresis (FFE, Fig. 1). The

different proteoforms were separated with ~0.1 pH unit "...._, - - -
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Figure 3. IEF gel of the optimized FFE separation.
The initial FFE run showed proof of concept for .
Conclusion

purification of the proteoforms. However, only ~100
microgram of each of the proteoforms was obtained in a
single injection. The FFE method was optimized in order
to inject larger amounts of sample and increase the

separation resolution even further. This IEF gel shows the
separation of two optimized methods capable of purifying
two milligram of proteoforms per hour.
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 Purification of proteoforms of an enzyme was achieved

with FFE at a resolution of ~0.1 pH unit.

after purification.

» Activity and purity of the proteoforms were confirmed

* The FFE purification method was optimized to enable

purification of 2 mg proteoforms per hour.
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