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é Introductio )
n
Purification processes for therapeutic antibodies use Protein A
based adsorbents for initial capture and concentration of the
target molecule from clarified cell culture. The advantages of
Protein A include effective removal of bulk impurities coupled
with viral clearance by partitioning and viral inactivation
resulting from low pH used for elution. However the cost,
ligand compatibility with robust column cleaning procedures
and ligand leakage are of ongoing concern and frequently
necessitates the inclusion of two or more additional column
steps. To address these issues ProMetic BioSciences have
developed synthetic chemical ligands for 1gG purification.
Ligand concentration and spacer arm length has been
optimised and the ligands attached to a new agarose matrix
(PuraBead). These adsorbents have a different 1gG sub-class
specificity to Protein A as demonstrated by binding of 1gG
subclasses from plasma.

Binding conditions are at neutral pH (not affected by NaCl
concentrations up to 1.0M) and 1gG elution is effected using a
pH drop to pH 3 - 3.5. High pH elution (at up to pH 7) in the
presence of low molecular weight polyethylene glycol is a
valuable alternative. The ligands contain hydrophobic moieties
and the ligand-target interaction is weakened in the presence
of competitive hydrophobic agents. However, these can be
removed in an initial cation exchange capture and a standard
purification sequence has been developed using Fractogel®
EMD 803’ followed by MAbsorbent A1P or A2P without any
adjustment of the intermediate fraction. Data on product

purity, clearance of host cell proteins and DNA using this

Phe 132 Tyr

Mimic

REFERENCES
Li, et al., (1998), Nature Biotechnol., 16: 190-195
Teng, et al,, (1999), J. Mol. Recognit., 12: 67-75
Teng, et al., (2000), J. Chromatogr. 740: 1-15

Behizad, M. and Curling, J., (2000), BioPharm, (September 2000), 42-
45

and are registered of Prometic

Inc.

[ PURIFICATION SEQUENCE \

*

FRACTOGEL EMD SO5

o m 0 P an
Column Vi= 115 mL, 1 cm@ x 14.7 cm
Flow rate = 100 cm/hr
Feed: Diluted 1: 3 (20 mS to 8 mS)
Feed inital volume = 216 mL
Diluted = 865 mL.

Collected = 27 mL
Equibration bufer: 50mM acetate pH 6.0

A~ Elution buffer: 50mM acetate pH 6.0, 0.5M NaCl
‘Santization: 0.5M NaOH

Figure 2: Mabs Purification on MAbsorbent A2P
MAbsorbents
200

>
@

A280nm
«

20 40 60 80
Time in minutes.
ColmnVi= 13, 1em@ x 16 6m
Frwraie 100 ey Feed

from ion exchange
volume =12 mL.
Collected = 12 mL.

Feed inital

Equilibration Buffer: 50mM acetate, pH 6.0
A - Elution 1 Buffer: 10mM Sodium Citrate, pH 3.5 B -
Elution 2 Buffer: 10mM Sodium Citrate, pH 3.0 Column
Strip: 50mM Citric Acid

Sanitization: 0.5M NaOH
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Figure 4: Reducing SDS-PAGE analysis of
purification fractions
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( Table 2: CHOPs and DNA Clearancg

Preion exchange 39 16075 1% 6500
Post ion exchange 05 3449 185 210
Post AP 0129 2 Notdetected  Notdetected
Post AP ous 23 Notdetected  Notdetected
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Fl'able 1. Purification of Antibody from CHO cell cultura

IEX load 865 718 209
IEX elution 24+ 215 238
MAbsorbent A1P load 12 99 106
MAbsorbent ALP elution 12 64 69
MAbsorbent A2P load 12 % 106
MAbsorbent A2P elution 12 65 61

~Splitand run on ALP and A2P

Volume lon exchange column = 12 mi
Volume MAbsorbent ALP column = 1.7 m | Capacity MAbsorbent ALP column = 41 mg/mi

Capacity lon exchange column = 21 mg/mi

Volume MAbsorbent A2P column = 1.3 mi
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Capacity MAbsorbent A2P column = 47 mg/mi

ﬁomparison of two antibody sampla

Figure 5 : GPC traces, ALP, AP
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Figure 6: Effect of PEG Molecular Weight
on elution of human polyclonal 1gG
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PEG Molecular weight (03)
1% solution of PEG in 50mM sodium phosphate buffer
(pH 7.0) with 150mM sodium chioride.
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Figure 3: HPLC/GPC data
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Virus Clearance on MAbsorbent

»4.9 log,, removal of MVM

» >3.7 log,, removal of X-MuLV

» 2.0 log,, inactivation of X-MuLV

» Total clearance of X-MuLV >5.7 log,,

Data courtesy of Biogen
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Table 3: Relative ratio of polyclonal 1gG subclasses\
determined by nephelometry.

Subclass 19G, 19G, 19G,

en

ST 11T Paste extract CA10%0 - 20.300 2000 o190
\_ Sorpen erution T2.80% 70.20% 3.1%—570'%)
(" CONCLUSIONS )

= A purification scheme has been developed comprising
initial capture on Fractogel EMD SO, followed by
purification with MAbsorbent A1P or A2P which avoids
the need for intermediate buffer changes.

The binding of antibodies to both MAbsorbents occurs
at neutral pH and is insensitive to high concentrations
of salt (1.0M NaCl).

The ligands contain hydrophobic moieties and the
ligand target interaction is weakened by the presence
of hydrophobic additives in the cell culture supernatant
feedstock.

High yields and effective clearance of host cell proteins
and DNA has been demonstrated.

A choice of elution pH is available when PEG is used in
the elution system.

MAbsorbents can be used for purification of all
subclasses of human antibodies.
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