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Introduction

FSH is used clinically to stimulate follicular maturation for in vitro fertilisation (IVF) and treatment of anovulatory
women. FSH glycosylation can significantly influence implantation and pregnancy rates in patients undergoing IVF.
Given the potential impact on patients, biopharmaceutical developers producing FSH products must carefully
optimise, accurately measure and tightly control glycosylation throughout the production lifetime of their drug.
There are many Glycosylation Critical Quality Attributes (GCQAs) to consider including the presence of sialylation

(which affects half-life), O-acetylation of sialic acids and oligomannoses (with possible unwanted effects).

In general, there are three main ways to analyse glycosylation:
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Ludger’s strategy for glycopeptide analysis

Figure 5 outlines the workflow we use for glycopeptide analysis. The FSH sample was subjected to reduction and
alkylation followed by overnight trypsin digestion. Glycopeptides were separated by an acetonitrile gradient on a
lonopticks C18 nano UHPLC, 1.6 um, 75um x 250mm Column. Spectra were acquired using a modified standard
Instant Expertise method on a Bruker impact Il ESI QTOF, with a fixed MS duty cycle of 3.5 s at 2 Hz and variable
MSMS at 1.5 — 4 Hz depending upon precursor intensity. Peak lists were generated in DataAnalysis 4.3 and
glycopeptide spectra identified in ProteinScape 4.0.
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Figures 3 and 4 and Table 1 summarise the results of this glycoprofiling scheme applied to quantitative characterisation of the N-glycans of FSH. This
_ ] ] o Figure 6: The FSH sample - glycopeptide chromatography on the lonopticks C18 column and analysis on impact Il MS.
drug contains a complex mixture of glycan structures, several of which co-elute on HILIC-LC and/or have the same mass composition. A: BPC of sample, TIC and EIC for glycan fragments: 366.2 m/z — GlcNac+Gal fragments; 657.2 m/z - HexNac-Hex-
- NeuAc fragments; 699.2 m/z - HexNac-Hex-NeuAc(OAC), fragments
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Procailnam |de System for Cha racterisation a nd q uantitation Of As more glycopeptide fragmentation information becomes available, and is entered into the ProteinScape 4.0
. Figure 3: Example of MS/MS fragmentation patterns of procainamide labelled N-glycans released from FSH database, this analysis will become more efficient.
N-glycans in drugs
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the main effect being on therapeutic efficacy. Sialic acid O-acetylation is seen in FSH but, so far, has been relatively P k X. l l \ j j J 1. Fernandes, DL (2012) ‘A Systematic Approach to Optimisation and Comparability of Biopharmaceutical Glycosylation
unexplored due to lack of suitable analytical tools. c_:u - U ~—A Thtioughout thle DrugbLlfe Cycle’ in Subramanian, G (Ed) Biopharmaceutical Production Technology’ published by
o) Wiley-VCH Verlag GmbH & Co KGaA.
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sialic acid O-acetylation using HILIC-UHPLC-ESI-MS combined with sialate-O-acetylesterase digest (see Fig 4). o sialate-O-acetylesterase f ’ ’ . . —
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Together, the two workflows allow production of high resolution glycan maps that can be used to monitor GCQAs o and detailed structural analysis of N-linked oligosaccharides’ Glycoconj J. 30:137-146
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and assess any potential risks or issues with a particular product batch. E 4. Kozak RP, Tortosa CB, Fernandes DL, Spencer DI. (2015) ‘Comparison of procainamide and 2-aminobenzamide
L labeling for profiling and identification of glycans by liquid chromatography with fluorescence detection coupled to
Figure 2 shows HILIC-UHPLC-FLR-ESI-MS profiles of procainamide labelled N-glycans from FSH. The glycan structure electrospray ionization-mass spectrometry’ Anal Biochem 486:38-40

assignments and relative molar abundances determined from the HILIC-UHPLC -ESI-MS/MS analyses are given in
Table 1.
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Contact for more information

Thank you for viewing my poster. If you'd like a copy or want to know more
about our glycomics workflow then please email me (rad.kozak@Iludger.com) or
connect with me on LinkedIn. Thanks, Rad.
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Figure 4: Sialate-O-acetylesterase digestion on procainamide glycans.
A: HILIC-FLR of undigested procainamide labelled FSH N-glycans
B: Identities of N-glycans containing O-acetylated sialic acids were confirmed after treatment with sialate-O-acetyl esterase (Ludger Cat # LZ-ACASE-KIT)
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