Single-step purification of recombinant hepatitis B core antigen Y132A dimer from clarified
Escherichia coli feedstock using a packed bed anion exchange chromatography

Swee LuLim®Hon WeiNg®; Made AnggaAkwiditya®; Chien WeiOoi®®; Eng-SengChan®; Kok
LianHo®; Wen SiangTan®; Gek KeeChua®; Beng TiTey™
2 Chemical Engineering Discipline, School of Engineering, Monash University Malaysia, Jalan
Lagoon Selatan, Bandar Sunway 47500, Selangor, Malaysia
b Advanced Engineering Platform, Monash University Malaysia, Jalan Lagoon Selatan, Bandar
Sunway 47500, Selangor, Malaysia
¢ Department of Pathology, Faculty of Medicine and Health Sciences, Universiti Putra Malaysia,
43400 UPM Serdang, Selangor, Malaysia
4 Department of Microbiology, Faculty of Biotechnology and Biomolecular Sciences, Universiti
Putra Malaysia, 43400 UPM Serdang, Selangor, Malaysia
¢ Faculty of Chemical Engineering and Natural Resources, Universiti Malaysia Pahang,
Lebuhraya Tun Razak, 26300 Gambang, Pahang, Malaysia

ABSTRACT

Hepatitis B core antigen with the mutation of Y132A (HBcAg-Y132A) was successfully expressed
in Escherichia coli. The mutant HBcAg-Y132A forms dimers and is unable to self-assemble into
virus-like particles (VLPs). Hence, it is a potential antigen used in the antibody-responsive
biosensor for the detection of anti-HBcAg in patients infected with hepatitis B virus. The aim of
this study was to establish a direct purification strategy to recover HBcAg-Y132A dimer from
the E. coli feedstock using SepFast™ Supor DEAE pre-packed column. The performance of this
anion exchange chromatography was optimized in terms of the buffer composition (for
adsorption and elution steps) and the mode of elution (i.e., step or gradient). The highest
adsorption of HBcAg-Y132A dimer in the DEAE column was achieved with the buffer composed
of 50 mM Tris-HCl (pH 8.4). The step elution using 50 mM Tris-HCI elution buffer (pH 8.4)
supplemented with 1 M NaCl resulted in 1.2-fold increase in the purity of HBcAg, as compared
to the gradient elution mode. In addition, it was found that the optimized 3-step elution is not
directly applicable to elute the self-assembled HBcAg VLPs, as only 24.7% of the particles were
recovered due to the limitation of size effect.
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