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Foreword

The acceleration of emerging technologies − in today’s pharmaceutical and
biotechnological industries − has enabled companies to expand operations significantly in
the last couple of years. However, the growing market for biopharmaceuticals brings new
challenges and expectations for drug developers and manufacturers, which can be
mainly attributed to product variability caused by post-translational modifications (PTMs).
As a result, new advancements in technology that offer higher sensitivity, accuracy and
throughput will be an essential part of a drug developer’s toolkit. 

In this modern era, biotherapeutics and proteomics have driven the drug discovery
process to analyze drug action, toxicity, resistance and efficacy. Mapping and measuring
the levels of PTMs is a crucial component of early biologic drug development but is by
necessity now starting to move into QC processes too, particularly with the growing
requirements of pharmacovigilance. Currently, the gold standard technique is to use
LC−MS peptide mapping, carried out during early drug development to dig deep into the
product and understand what PTMs exist, how they might affect structure function and
start to get an idea of the levels of PTMs. However, limitations in PTM analysis are faced
by traditional mass spectrometry methods. As a result, new advancements in LC-HRMS
are required to overcome these challenges.

In this eBook, we explore how important PTM studies are in the drug discovery process
and how MS is a powerful technique that can provide data on the quality, structural
integrity and PTMs of proteins. 

We hope you enjoy this eBook!

Naamah Maundrell
Editor-in-chief, Bioanalysis Zone

n.maundrell@future-science-group.com

















































60 seconds with Katherine Tran:
the importance of post-translational
modification studies in the drug discovery
process
 

Katherine Tran is the Senior Manager for Global Strategic Marketing in Life
Science Research at SCIEX (Ontario, Canada), a Danaher company.
Katherine has recently joined the SCIEX team with a strong desire to
further with the company’s mission of delivering solutions to advance
human wellness. Her main area of interest is within proteomics using mass
spectrometry from which she has accumulated a wealth of knowledge and
experience in this space over the past 10 years. Katherine has a degree in
Biochemistry from the University of Waterloo (Ontario, Canada) and
worked in Prof Dr Praveen Nekkar’s lab at the School of Pharmacy
investigating novel drug candidates for Alzheimer’s Disease using NMR
and LC−MS.

How important are post-translational modification (PTM) studies in the
drug discovery process?

What are the typical challenges to overcome with PTMs in drug discovery?

What requirements should the analytical platform of choice for titer and impurity
analysis fulfill and what challenges need to be overcome?

Post-translational modifications (PTMs) are a major playing factor in the drug discovery
process. PTMs play an essential role in various cellular processes by chemically modifying
proteins, which ultimately effects their molecular function, half-life and localization within
cells and tissues. Since PTMs influence almost all aspects of normal cell biology and
pathogenesis, it is crucial to have the ability to identify, characterize and quantify PTMs in
the drug discovery process. For example, glycosylation can have wide-ranging effects on
the potency and immunogenicity of antibodies, influencing their function and binding ability.
Further, biopharmaceuticals deliver their therapeutic effects through one or more PTM(s).
Therefore, understanding PTMs to generate a product PTM profile is a crucial step in the
drug discovery/development process.

One of the key challenges in drug discovery is determining how to mitigate changes of PTM
activity that occur over time. To do so, we need to use mass spectrometry (MS) to identify,
characterize and quantify the PTMs patterns. However, PTM profiling is a challenging task
because most PTMs are low in abundance and some PTMs are labile using traditional MS
techniques. In addition, unexpected PTMs may arise from sample handling and purification
steps. PTMs can also occur at multiple sites on a peptide/protein and may generate very
complicated MS data sets that are difficult to localize and quantify. Furthermore, certain
PTMs will reduce the ionization and detection efficiency in MS. Overall, characterizing PTM
patterns is a complex and time-consuming part of the biopharmaceutical process.



Today’s high resolution accurate mass spectrometry (LC-HRMS) is central to drug discovery,
development and quality control. LC-HRMS offers higher sensitivity, higher throughput and
a larger dynamic range for more accurate, reproducible protein analyses. 

For PTM profiling in particular, challenges faced with traditional MS techniques can now be
overcome using new technology offered in LC-HRMS systems. For example, the SCIEX
ZenoTOF 7600 mass spectrometer comprises of an EAD cell to offer the flexibility of multiple
fragmentation options to preserve labile PTMs, such as glycosylation and phosphorylation,
and differentiate isomeric PTMs, such as aspartic acid and isoaspartic acid. Unlike other
electron-based fragmentation techniques, this can be achieved in conjunction with fast
scan speeds and in a reproducible, consistent manner. In addition to PTM analysis, the EAD
cell offers biopharmaceutical characterization by producing differential c and z fragment
ions of large multiply-charged biomolecules and isobaric moieties. When combined with the
Zeno trap, the ZenoTOF 7600 can drive down the lower limits of quantification when the trap
is enabled in MRMHR mode for both small molecules and peptides.

What are the advantages of LC-HRMS for these applications? 
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