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Polyethylene Glycol-accompanied Ion-exchange
Chromatography to Purify Recombinant Hepatitis B Virus
Surface Antigen
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Abstract The dissociation of virus-like particles of Hepatitis B surface antigen HBsAg during the adsorption-desorption on the
solid-phase of chromatography is a main challenge for its purification. Herein poly ethylene glycol ~PEG was applied as an
additive during the purification of HBsAg from recombinant Chinese hamster ovary CHO cell culture to improve the HBsAg
recovery and protect its structural assembly. The presence of 1% of PEG10000 in the mobile phase of ion-exchange
chromatography IEC of DEAE-Sepharose FF column could increase the recovery of HBsAg from about 55% to 80% with a
similar purification -fold about 12 compared with the absence of PEG. Importantly glycosylated protein forms of HBsAg were
reserved well by PEG-accompanied chromatography. Furthermore size exclusion chromatography-multiangle laser light scattering
SEC-MALLS analysis was performed on line to monitor the aggregates particle size and molecular weight distribution of
HBsAg. The results demonstrated that the HBsAg particle size and assembly are more homogenous after adding PEG in the mobile
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phase of IEC than no PEG added in the mobile phase.
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DMEM Invitrogen 5% VIV Wyatt Technology Inc. Santa Barbara
Fetal Calf Serum USA TSK G5000
cell culture supernatant CCS PW 300mm x 7.5mm  Tosohaas Germany
2d
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1.3 HBsAg Sigma MALILS
400mL CCS
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Bradford 0 Fig. 1 TEC profile of the HIC eluate
1.6 SDS-PAGE The DEAE Sepharose FF column was eluted with
SDS-PAGE 2% 0.12 mol/L NaCl followed by 1.0 mol/L NaCl.
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HBsAg 5% HIC HBsAg
DNA HBsAg
BSA
0.12mol/L. 0.5mol/L. NaCl
A B 1
HBsAg 6 A B HBsAg  BSA
HBsAg 1
1 1
Nac ¢ 2.2 HBsAg  IEC

Table 1 Recovery and purity of HBsAg in the fractions
eluted from DEAE Sepharose FF column with 0.12
and 1.0 mol/L. NaCl

HBsAg Total protein Purification
Series No.
recovery/ % recovery/ % -fold ~
HIC-sample 100.0 100.0 1
No. 1 Fraction A 61.8+5.5 5.23 11.8
Fraction B 21.8+8.1 89.5 0.24
No.2 Fraction A 55.3+3.8 3.05 18.1
Fraction B 33.0+9.4 98.3 0.33
No.3  Fraction A 69.9+2.5 8.42 8.3
Fraction B 20.8+5.8 87.0 0.35
No.4  Fraction A 61.9+10.3 9.8 6.3
Fraction B 26.4+6.2 90.4 0.28
No.5 Fraction A 48.9+5.2 4.25 11.5
Fraction B 45.9+6.0 9.1 0.48
No.6  Fraction A 53.9+8.4 4.5 11.97
Fraction B 35.9+11.2 93.8 0.38

Note 2800 ~ 3250mL CCS was applied in HIC
* Purification -fold is defined as the ratio of the specific bioactivity of
HBsAg after purification to that before purification. The specific bioactivity of
the active HBsAg is defined as the ratio of HBsAg determined by ELISA assay

to the total proteins.
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Fig. 2 Effect of PEG molecular weight and concentration
on the HBsAg recovery from IEC
SmL  concentration Smg/mL of desalted HIC fraction was loaded onto
EAE-Sepharose FF column 5.0cmx 1.6em I.D. BV =10mL at the flow
rate of 150cm/h followed by the elution with 20mmol/L phosphate
buffer added 1.0mol/L NaCl.
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Fig. 3 Effect of 1% PEG10000 on rHBsAg recovery and
purification-fold PF in the absence of PEG black bar
and in the presence of PEG grey bar during IEC
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Fig. 4 SDS-PAGE analysis of HBsAg elution in the absence
and presence of PEG in IEC mobile phase
About Spg of total protein was loaded on each lane. lane 1 marker
lane 2 fraction A from IEC in the presence of PEG lane 3 fraction
B from IEC in the presence of PEG lane 4 fraction A from IEC in the
absence of PEG lane 5 fraction B from IEC in the absence of PEG.
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Fig. 5 HPSEC-MALLS analysis of HBsAg elution fraction from IEC in the absence B and presence C
of PEG in IEC mobile phase compared with pure HBsAg A

100pL samples about 10 times concentrated fraction A from IEC by ultrafiltration were loaded onto

the TSK G5000 PW 300mm x 7.5mm I1.D. with a flow of 0.5mL/min in PBS.
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