Accepted Manuscript

—
—
—

LY
—
—

JOURNAL OF CHROMATOGRAPHY B
ANALYTICAL TEEHSCROGKS I THE MOMETACAL AND LFT SORNCTS

Facile quantitation of free thiols in a recombinant monoclonal
antibody by reversed-phase high performance liquid
chromatography with hydrophobicity-tailored thiol derivatization

Leslie Welch, Xiao Dong, Daniel Hewitt, Michelle Irwin, Luke
McCarty, Christina Tsai, Tomasz Baginski

PII: S1570-0232(17)31820-2

DOI: doi:10.1016/j.jchromb.2018.05.039
Reference: CHROMB 21203

To appear in: Journal of Chromatography B
Received date: 5 November 2017

Revised date: 26 April 2018

Accepted date: 27 May 2018

Please cite this article as: Leslie Welch, Xiao Dong, Daniel Hewitt, Michelle Irwin,
Luke McCarty, Christina Tsai, Tomasz Baginski , Facile quantitation of free thiols in
a recombinant monoclonal antibody by reversed-phase high performance liquid
chromatography with hydrophobicity-tailored thiol derivatization. Chromb (2017),
doi:10.1016/j.jchromb.2018.05.039

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.jchromb.2018.05.039
https://doi.org/10.1016/j.jchromb.2018.05.039

Facile Quantitation of Free Thiols in a Recombinant Monoclonal Antibody by Reversed-Phase

High Performance Liquid Chromatography with Hydrophobicity-Tailored Thiol Derivatization

Leslie Welch®, Xiao Dong?, Daniel Hewitt?, Michelle Irwin®, Luke McCarty®, Christina Tsai® and

Tomasz Baginski®

? Protein Analytical Chemistry Department; Genentech, A Member of the Roche Group; 1 DNA
Way, South San Francisco, CA 94080, USA. Tele.: +1-650-225-1000

Highlights

Novel and facile total free thiol quantitation method for intact mAbs

RP-HPLC with N-tert-butylmaleimide tagging of free thiols

An hydrophobicity-tailored approach to free thiol derivatization reagent selection

Analytical method performance and robustness suitable for R&D and QC
Abstract

Free thiol content, and its consistency, is one of the product quality attributes of interest during
technical development of manufactured recombinant monoclonal antibodies (mAbs). We
describe a new, mid/high-throughput reversed-phase-high performance liquid chromatography
(RP-HPLC) method coupled with derivatization of free thiols, for the determination of total free
thiol content in an E. coli-expressed therapeutic monovalent monoclonal antibody mAb1. Initial
selection of the derivatization reagent used an hydrophobicity-tailored approach. Maleimide-
based thiol-reactive reagents with varying degrees of hydrophobicity were assessed to identify
and select one that provided adequate chromatographic resolution and robust quantitation of
free thiol-containing mAb1 forms. The method relies on covalent derivatization of free thiols in
denatured mAb1 with N-tert-butylmaleimide (NtBM) label, followed by RP-HPLC separation
with UV-based quantitation of native (disulfide containing) and labeled (free thiol containing)
forms. The method demonstrated good specificity, precision, linearity, accuracy and
robustness. Accuracy of the method, for samples with a wide range of free thiol content, was
demonstrated using admixtures as well as by comparison to an orthogonal LC-MS peptide
mapping method with isotope tagging of free thiols. The developed method has a facile
workflow which fits well into both R&D characterization and quality control (QC) testing
environments. The hydrophobicity-tailored approach to the selection of free thiol
derivatization reagent is easily applied to the rapid development of free thiol quantitation
methods for full-length recombinant antibodies.
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