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SUMMARY INSTRUMENT

® \VHH™* antibodies are attracting attention as next-generation modalities B Protein secondary and tertiary structure

® Higher-order structure (HOS) Is a critical quality attribute (CQA)

B \Wide protein concentration range

responsible for VHH antibody functions B Simple measurement/analysis procedures

J-1000 series
® CD spectroscopy Is a suitable technique for protein HOS assessment CD spectrophotometer

*Variable domain of heavy chain antibodies E,]rg:i%':omator E —> Loading
/detector > ——> Draining
. . . . CD detector Tubing
R&D and Manufacturing Scheme for Therapeutic Antibodies
O ——————— R &) m———————) (Jr— Manufacturing e Syringe pump Drying pump &
Lead Clinical GMP I T 2 '=5§§§§%§5§::..
Assessment /Zldentification Ificatl Optimization Studies Manufacturing 1 N : .::55555255:::::55555::-'
v o CD spectrometer "'::EEEEEEEEEE:- o €
De novo sequencing Method development Stability studies Quality testing TN ™ ushing solvents
Clone selection Establishing CQAs Comparability studies Product release Autosampler
Epitope mapping Forced degradation studies Higher order structure Similarity studies Schematic diagram of automated screening system

1. SECONDARY STRUCTURE STUDY 51RUCTURE OF 3. STABILITY STUDY

Secondary Structure Fractions
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Secondary structure compositions of anti-SARS-CoV-2 VHH el e Spectral change in anti-HSA VHH antibody (VHH4) was

antibodies (VHH1, VHH2, and VHH3, prepared with different statistically evaluated using the JASCO gHOS program. A
sequence) were estimated from their CD spectra using VHH4 at pH 7 and NaCl concentration of 200 mM was

B,eStSeI, a high-performance algorithm deyeloped _by Dr: %H A OD\e6 set as a reference. The CD spectral change between the
Jozsef Kardos and Dr. Andras Micsonat NTIB reference and VHH4s under different combinations of pH

(https://bestsel.elte.hu)=>).  The VHH antibodies  were and NaCl concentrations was quantified by t-values. The
provided by RePHAGEN Co., Ltd (https://rephagen.com/en/). larger t-value is, the more spectral difference they show.

2. SIMILARITY STUDY HEAT
CD Spectra and Similarity Test (TOST) Results Changes in Secondary Structure Fractions
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(VHH1) so|—oep—4 o Relz?/rlir;lczc; | o ® Melting temperature (T,,) of VHH1 was calculated from the CD denaturation curve to
2SD +zsb o 28D +2SD | | | check the thermal stability. The CD signal at 217 nm is originated from B-sheets.
40 60 80 100 120 140 0 2 4 6 ® Refolding ability of VHH1 was assessed by monitoring changes in secondary structure
Distance Distance fractions while increasing and decreasing the temperature.
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