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Preparation, Performance, and Application of a High-performance Affinity

Chromatography Medium Based on Staphylococcus aureus Protein A

GUO Zihao YAN Chaoging XIA Haifeng'

(National Engineering Research Center of Cereal Fermentation and Food Biomanufacturing, Jiangnan University, Wuxi
214122, China)

Abstract: [Objective] Staphylococcus aureus protein A (SPA) is widely used for the purification of monoclonal
antibodies due to its high specificity for immunoglobulin G (IgG). However, the high costs of commercial media
have limited the further development of SPA. To address this issue, this paper aims to prepare a high-performance
affinity chromatography medium based on SPA as the substitute of introduced affinity chromatography media.
[Method] SPA expressed by the recombinant strain was purified via Ni*" affinity chromatography and then
coupled to the Rigose HF matrix to prepare an self-prepared affinity chromatography medium. [Result] The self-
prepared medium had a static saturated adsorption capacity of 115.5 mg/mL (based on the volume of the medium)
and a dynamic adsorption capacity of 58.6 mg/mL (based on the volume of the medium). When being used for the
separation and purification of monoclonal antibody samples, the self-prepared affinity chromatography medium
achieved the purity of over 95%, with a recovery rate of no less than 90%. The medium demonstrated comparable
or superior alkali tolerance, reusability, and purification performance for monoclonal antibody samples to
commercial media. [Conclusion] A recombinant strain expressing SPA is successfully constructed, and the
optimal preparation conditions of the self-prepared affinity chromatography medium are determined by

optimization of the coupling conditions. The self-prepared affinity chromatography medium demonstrates
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research significance and commercial application value to a certain extent.

Keywords: antibodies; antibody purification; Staphylococcus aureus protein A; affinity chromatography media;

medium performance
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Effects of coupling conditions on the static adsorption capacity of the self-prepared affinity chromatography medium
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Table 1  Static saturated adsorption capacities and dissociation
constants of the self-prepared affinity chromatography
media under different coupling conditions
2 KT ﬁ'%:é\i’ﬂ@*ﬂuﬁﬁﬁ e U
i /(mg/mL) (mg/mL)
10.0 53.17 0.055
12.5 64.97 0.089
SPA Jii # ¥ & /(mg/mL)  15.0 76.35 0.122
17.5 89.95 0.190
20.0 85.60 0.116
4 50.03 0.045
% R 8 56.49 0.058
12 72.07 0.202
16 73.71 0.061
30 67.66 0.050
SR i B /°C 35 74.38 0.051
40 79.05 0.061
8.0 75.16 0.051
J% 8% pH 9.0 89.82 0.061
10.0 115.54 0.116
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Fig. 4 Static saturated adsorption test and dynamic adsorption performance of media
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2 200 mmol/L NaOH & iz /A%t N R 2 151
Table 2 Effect of 200 mmol/L NaOH solution immersion on the

loading capacity of media

#HE/(mg/mL)
It [] /h —
B A S5 R BT A T A R
0 58.6 55.2
24 55.1 52.6
48 52.8 50.0
72 472 44.5
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Fig. 5 Test and comparison on alkali tolerance of media
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Fig. 8 Electrophoresis results of antibody purification by media
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Table 3  Results of monoclonal antibody samples purification by media

SPA Jlit 4 &/ HCP %% /i 2/ W R R/ AMEDNAGLH &/
Py 2 b i 72 Gl 1 /% I it % /% - - v - b
(ng/mg) (ng/mg) (ng/mg) (ng/mg)
35 AE M 95.02 94.20 4.47 122.50 2.40 24.70
IE=
HRAE i =y 98.02 96.80 0.58 45.20 0.28 0.92
Hr A 1
ER= Rt =y >99.00 95.40 0.25 8.10 0.08 —
SRAEHT 95.91 97.70 3.30 143.60 1.30 30.20
P i A 3 BB 7 28 5 E AT 97.95 96.10 0.43 62.30 0.15 0.99
FH &5 758 e Z 4T >99.00 94.80 0.12 10.30 0.03 —

VE 2l B SEC-HPLC 15 H 5 IR RoR 55 [ B R “— " RoR KRG .

3 i

AT ST R D A & T SPA B ZH B, AR Ak A8
R S I 2% 1 B 22 E T ISR R R B o R AR £

M IE 2 1 : SPA Ji & IR JE 17.5 mg/mL . 2 B B[]
12 h W B 40 °CHFl R B pH 10.0. [ il 5% F1 2
AT A 5T B E S YA R B B O 115.5 mg/mL (LAY
JRARFLED , B A W M &N 58.6 mg/mL LA A i f&
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