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INTRODUCTION

Therapeutic antibodies have been dramatically expanding their market over the past decade and become one of the major therapeutic proteins. Among different physical properties of therapeutic antibodies, higher-order
structure (HOS) is an integral part of their characterizationl). One of the most well-known methods for HOS characterization is circular dichroism (CD) spectroscopy. It provides both secondary and tertiary structure
information of relatively low-concentrated protein solution (< =10 mg/mL). Infrared (IR) spectroscopy is also a widely used method to analyze the secondary structure of proteins. It can measure not only high-concentrated
protein solutions (100 mg/mL or higher), but also suspensions and solids. As different techniques for HOS analysis exist, orthogonal method using more than one technique has been suggested for full characterization of
HOS1,2). In this study, we estimated the secondary structure contents of rabbit serum IgG at concentrations of 5.8 to 23.1 mg/mL from its far-UV CD and IR spectrum. For CD secondary structure analysis (SSE), we used the
J-1500 CD spectrometer which can measure CD and absorption simultaneously, and the BeStSel3) algorithm which shows high accuracy of B-sheet estimation. For IR SSE, we used our latest FTIR spectrometer, FT/IR-4X,
and our lately improved IR SSE software, IR SSE-4000. Furthermore, we also succeeded in acquiring near-UV CD spectrum of 5.8 to 156.2 mg/mL of 1gG by selecting appropriate pathlengths for each concentration.
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Sample 1. Secondary Structure Estimation by Far-UV CD and IR Spectrum 2. Near-UV CD spectrum measurement
* |gG, from rabbit serum Sample concentrations: 5.8, 11.4, 17.5, and 23.1 mg/mL Sample concentrations: 5.8, 11.4, 17.5, 23.1, 43.3, 61.7, 76.8, 114.9,
(Sigma Aldrich): and 156.2 mg/mL
5.8 t0 156.2 mg/mL Table 1. Measurement conditions for far-UV CD and IR spectrum. Table 2. Measurement conditions for near-UV CD spectrum.
* Buffer: 20 mM citric acid :
buffer (150 mM NaCl, pH 6.0) Measurement Pathlength/mm Sample Volume/pulL Measurement Concentration/mg*mL? Pathlength/mm Sample Volume/pL
Far-UV CD 0.01 1.8 5.8and 11.4 1 280
Fig 1. Image from the RCSB PDB
(http://www.rcsb.org/) of PDB ID 1HZH. IR - 10 Near-UV CD 17.5 and 23.1 0.5 220
43.3 or higher 0.1 22
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Fig 2. (a) CD spectra, (b) absorbance spectra, (c) MRE spectra at far-UV region, and (d) IR differences among these concentrations.
spectra of rabbit serum IgG. v" The results of both CD and IR SSE showed very close secondary

v The concentration of each sample was calculated from the absorbance at 205 nm>®) (b), then the structure contents.

CD spectra (a) were converted into MRE spectra (c) using the calculated concentration. The MRE
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