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Affinity media

HiTrap rProtein A FF

HiTrap™ rProtein A FF are 1 ml and 5 ml prepacked
columns that allow quick, easy, and convenient purification
of polyclonal antibodies and monoclonal antibodies from

cell culture supernatants, serum, and ascites.

Features

e Rapid and convenient preparative purification of polyclonal and
monoclonal antibodies

e Specially engineered ligand to give enhanced binding
capacities

e Simple and proven method giving reproducible results

e Easy to use with syringe, pump or chromatographic system
such as AKTA™design or FPLC™ System

Introduction

The specificity of the recombinant protein A for the Fc
region of IgG is similar to native protein A and provides
excellent purification in one step.

The degree to which protein A binds to IgG varies with
respect to both origin and antibody subclass and may even
vary within a single subclass. The binding capacity of protein
A for IgG depends on the source species of the particular
immunoglobulin. The capacity depends also upon several
other factors such as flow rate during sample application,

and sample concentration.

Medium characteristics

Recombinant (E. coli) protein A ligand is coupled to

Sepharose™ Fast Flow by a technique which generates a
stable thioether linkage between rProtein A and the base
matrix. The coupling technique is optimized to give high

binding capacity for IgG, see Figure 2.

Column characteristics

HiTrap rProtein A FF 1 ml and 5 ml columns are packed
with 1 ml and 5 ml of rProtein A Sepharose Fast Flow,
respectively. The columns are made of medical grade
polypropylene, are biocompatible and do not interact with
biomolecules. Columns have porous top and bottom frits
which allow high flow rates. Both ends have M6 connections
(6 mm metric threads). Connectors are included for
connection to AKTAdesign systems.
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Fig 1. HiTrap rProtein A FF for convenient purification of
polyclonal and monoclonal antibodies.

Sample: 30 ml myeloma cell culture containing humanised 1gG,, filtered through
a0.45 pm filter. The sample was a kind gift from Dr. J. Bonnerjea,
LONZA Biologics plc, UK

Columns: HiTrap rProtein AFF 1 ml
SupplierB 1 ml

Binding buffer:  0.02 M sodium phosphate, pH 7.0

Elution buffer: 0.1 M sodium citrate, pH 3.0

Flow rates: 1 ml/min (156 cm/h) on HiTrap rProtein A FF 1 ml
0.7 ml/min (140 cm/h) on Supplier B 1 ml
(recommended by manufacturer)

Instrumentation: FPLC™ System
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Fig 2. Comparison of binding capacity of humanized IgG, on
HiTrap rProtein A FF 1 ml column and Supplier B 1 ml
column.
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Affinity media

1 mland 5 ml

0.7 x2.5cm (1 ml) and
1.6x2.5cm (5ml)

recombinant protein A, (E. coli)

~ 6 mg rProtein A/ml gel

~ 50 mg human IgG/ml gel

23 mg mouse monoclonal IgG, /ml gel

Column volumes

Column dimensions,
i.d.xh

Ligand

Degree of substitution

Total binding capacity

Dynamic binding

capacities* 12 mg mouse monoclonal IgG,/ml gel
11 mg monoclonal humanized
19G,/ml gel
Mean particle size 90 um

Bead structure
Recommended
flow rate

highly cross-linked 4% agarose
1 ml/min (156 cm/h) and

5 ml/min (150 cm/h) for 1 and
5 ml columns, respectively

4 ml/min (624 cm/h) and

20 ml/min (600 cm/h) for 1 and
5 ml columns, respectively

3 bar, 0.3 MPa

All commonly used buffers

Maximum flow rate**

Maximum back pressure
Chemical stability
pH stability***

Long term 3-10

Short term 2-11
Temperature stability

Regular use +4 °to +40 °C

Storage +4 °to+8 °C

Storage buffer 20% ethanol

* Capacity of HiTrap rProtein A FF for some monoclonal antibodies.
Running conditions: Binding buffer: 20 mM sodium phosphate (+3 M NaCl for 1gG,),
pH 7.0. Elution buffer: 0.1 M sodium citrate, pH 3.0.
Column: HiTrap rProtein A FF 1 ml. Flow rate: 1 ml/min.
Sample: Monoclonal cell culture supernatants

**  Room temperature, aqueous buffers

***  The ranges given are estimates based on our knowledge and experience. Please note the
following:
pH stability, long term refers to the pH interval where the gel is stable over a long
period of time without adverse effects on its subsequent chromatographic performance,
PH stability, short term refers to the pH interval for cleaning.
Protein A may hydrolyze at low pH. Complete data on the stability of rProtein Aas a
function of pH are not available.

Table 1. HiTrap rProtein A FF characteristics.

Operation
As for all HiTrap columns, HiTrap rProtein A FF is quick

and convenient to use. Instructions and connectors are
included with each pack of columns. In general, separation
can easily be achieved with a syringe (using the luer adaptor
provided). Figure 3 a—c illustrates this technique.
Alternatively, the column can be operated using a laboratory
pump or a chromatography system when linear gradients

are required or when large sample volumes are loaded.
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HiTrap rProtein A FF columns can easily be connected in

series if even higher capacities are required.

The columns cannot be opened or repacked.

The characteristics of HiTrap rProtein A FF are summarized
in Table 1.

A B

Fig 3. Using HiTrap rProtein A
FF with a syringe. A Prepare
buffers and sample. Remove
the top cap of the column and
twist off the end. Wash and
equilibrate.

il 8

c * 7 B Load the sample and begin
collecting fractions.
C Wash, elute and continue
collecting fractions.

Applications

Purification of monoclonal mouse I1gG,, from ascites

Mouse IgG,, was purified on HiTrap rProtein A FF 1 ml
column operated with a syringe, (Fig 4). The eluted pool
contained 1 mg IgG,,.

The silver-stained SDS-PAGE gel confirmed that the eluted
antibody was over 95% pure, see Figure 4.

Purification of monoclonal mouse 1gG, from cell culture
supernatant

Mouse IgG, was purified from 150 ml cell culture
supernatant on HiTrap rProtein A FF 5 ml column. The
purification was achieved using FPLC System (Fig 3).
The eluted pool contained 28 mg IgG,.

The eluted IgG, was over 95% pure according to SDS-PAGE
with silver-staining, see Figure 5.
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Sample: 1 ml mouse ascites containing IgG,,, filtered through a 0.45 pm filter.

2p’
The sample was a kind gift from Dr. N. Linde, EC Diagnostics, Sweden

Column: HiTrap rProtein AFF 1 ml

Binding buffer:  0.02 M sodium phosphate, pH 7.0 I

Elution buffer: 0.1 M sodium citrate, pH 3.0

Flow rate: ~1 ml/min
Instrumentation: Syringe M, =
A280nrn
2.57 Elution buffer 97 000
66 000 gl .
2.0 45 000
30 000
1.5
20 100
14 400 —
1.0
1 2 3 4
0.5
SDS-PAGE on PhastSystem™ using PhastGel™ Gradient 10-15, silver-staining
0.0 ¢ Lane1l:  Low Molecular Weight Calibration Kit (LMW)
0O 2 4 6 8 10 12 14 16 Volume (ml) ) ) A )
Time (min) Lane2:  Starting material, mouse ascites, dil. 10x
Flow-through Eluted IgGZb Lane3:  Flow-through pool
pool pool Lane4:  Eluted IgG,, pool

Fig 4. Purification of mouse 1gG,, from ascites on HiTrap rProtein A FF 1 ml column using a syringe.

Sample: 150 ml of cell culture supernatant containing IgG,, filtered through a
0.45 pm filter.
Column: HiTrap rProtein AFF 5 ml

Binding buffer:  0.02 M sodium phosphate, 3 M NaCl, pH 7.0
Elution buffer: 0.1 M sodium citrate, pH 3.0

Flow rate: 5 ml/min (150 cm/h)
Instrumentation: FPLC System M, _
-
. 97 000
A280 nm Elution buffer .
2.5 66 000 e ——
45 000 -
2.0 1 30 000 -
20 100 —
1.54 14 400 —
1.0 1 2 3 4
0.57 Pool SDS-PAGE on PhastSystem using PhastGel Gradient 10-15, silver-staining
Lanel: LMW
0.0 T T T T Lane2:  Starting material, cell culture supernatant
0 50 100 150 200 Volume (ml Lane3:  Eluted IgG, pool, dil. 5x
1
0 10 20 30 40 Time (m'n) Lane4:  Eluted IgG, pool, dil. 5x, reduced

Fig. 5. Purification of mouse IgG, from cell culture supernatant on HiTrap rProtein A FF 5 ml column.
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Heavy  Light Sedimentation Mol. Wt M, heavy Carbohydrate
Immunoglobulin chain chain coefficient M) chain content (%) Ao pl
19G, A KA 7S 146 000 50 000 2-3 13.8 5.0-9.5
19G, A KA 7S 146 000 50 000 2-3 5.0-8.5
IgG, A KA 7S 170 000 60 000 2-3 8.2-9.0
I9G, A KA 7S 146 000 50 000 2-3 5.0-6.0
IgM u KA 19s 900 000 68 000 12 125 5.1-7.8
IgA, o, KA 7S 160 000 56 000 7-11 13.4 5.2-6.6
IgA, a, KA 7S 160 000 52 000 7-11 5.2-6.6
19A, o, 0, KA 11S 370 000 52-56 000 11 4.7-6.2
IgD ) KA 7S 184 000 68 000 12 17.0 -
IgE € KA 8s 190 000 72 000 12 15.3 -
Table 2. Physio-chemical properties of human immunoglobulins.
Heavy  Light Sedimentation Mol. Wt M, heavy Carbohydrate
Immunoglobulin chain chain coefficient M) chain content (%) pl
19G, A, KA 7S 150 000 50 000 2-3 7.0-8.5
19G,, Ay KA 7S 150 000 50 000 2-3 6.5-7.5
19G,, A KA 7S 150 000 50 000 2-3 5.5-7.0
IgG, Ay KA 7S 150 000 50 000 2-3 -
IgM u KA 19S 900 000 80 000 12 4.5-7.0
IgA o KA 7S 170 000 70 000 7-11 4.0-7.0
IgD ) KA 7S 180 000 68 000 12-14 -
IgE € KA 8s 190 000 80 000 12 -
Table 3. Physio-chemical properties of mouse immunoglobulins.
Ordering information
Product Quantity Code No. Product Quantity Code No.
HiTrap rProtein A FF, 1 ml 5x1ml 17-5079-01 Tubing connectors
HiTrap rProtein A FF, 1 ml 2x1ml 17-5079-02 flangeless/M6 male * 2 18-1017-98
HiTrap rProtein A FF, 5 ml 1x5ml 17-5080-01 flangeless/M6 female * 2 18-1003-68
rProtein A Sepharose Fast Flow 5ml 17-1279-01 Union 1/16" female/M6 male * 6 18-1112-57
rProtein A Sepharose Fast Flow 25 ml 17-1279-02 Union M6 female/1/16" male * 8 18-1112-58
rProtein A Sepharose Fast Flow 200 ml 17-1279-03
HiTrap Desalting, 5 ml 5x5ml 17-1408-01 Technical information
Antibody Purification Handbook 1 18-1037-46

Accessories Affinity Chromatography Handbook 1 18-1022-29
Domed nut * 4 18-2450-01 Principles and Methods
Union Luerlock adaptors Convenient Protein Purification

female/M6 male * 2 18-1027-62 HiTrap Column Guide 1 18-1129-81

female/M6 female * 2 18-1027-12

to order:

* Included in HiTrap package

Asia Pacific Tel: +852 2811 8693 Fax: +852 2811 5251 Australasia Tel: +61 2 9894 5152 Fax: +61 2 9899 7511 Austria Tel: 01 576 0616 20 Fax: 01 576 0616 27 Belgium Tel: 0800 73 888 Fax: 03 272 1637
Canada Tel: 1 800 463 5800 Fax: 1 800 567 1008 Central, East, South East Europe Tel: +43 1 982 3826 Fax: +43 1 985 8327 Denmark Tel: 45 16 2400 Fax: 45 16 2424 Finland & Baltics Tel: +358 (0)9 512 3940
Fax: +358 (0)9 512 1710 France Tel: 0169 35 67 00 Fax: 0169 41 9677 Germany Tel: 0761 4903 401 Fax: 0761 4903 405 Italy Tel: 02 27322 1 Fax: 02 27302 212 Japan Tel: 81 3 5331 9336 Fax: 81 3 5331 9370 Latin
America Tel: +55 11 3667 5700 Fax: +55 11 3667 87 99 Middle East and Africa Tel: +30 (1) 96 00 687 Fax: +30 (1) 96 00 693 Netherlands Tel: 0165 580 410 Fax: 0165 580 401 Norway Tel: 2318 5800 Fax: 2318 6800
Portugal Tel: 21 417 7035 Fax: 21 417 3184 Russian & other C.1.S. & N.I.S. Tel: +7 (095) 232 0250,956 1137 Fax: +7 (095) 230 6377 South East Asia Tel: 60 3 8024 2080 Fax: 60 3 8024 2090 Spain Tel: 93 594 49 50
Fax: 93 594 49 55 Sweden Tel: 018 612 19 00 Fax: 018 612 19 10 Switzerland Tel: 01 802 81 50 Fax: 01 802 81 51 UK Tel: 0800 616 928 Fax: 0800 616 927 USA Tel: +1 800 526 3593 Fax: +1 877 295 8102

HiTrap, Sepharose, AKTA, FPLC, PhastGel and PhastSystem are trademarks of Amersham Biosciences Limited or its subsidiaries. Amersham and Amersham Biosciences is a trademark of Amersham plc.
Amersham Biosciences AB Bjérkgatan 30, SE-751 84 Uppsala, Sweden. Amersham Biosciences UK Limited Amersham Place, Little Chalfont,

Buckinghamshire HP7 9NA, England. Amersham Biosciences Inc 800 Centennial Avenue, PO Box 1327, Piscataway, NJ 08855 USA. Amersham Biosciences Europe GmbH Munzinger Strasse 9, D-

79111 Freiburg, Germany. Amersham Biosciences K.K. Sanken Building, 3-25-1, Hyakunincho, Shinjuku-ku, Tokyo 169-0073, Japan. All goods and services are sold subject to the terms and conditions
of sale of the company within the Amersham Biosciences group that supplies them. A copy of these terms and conditions is available on request. © Amersham Biosciences AB 2001 - All rights

reserved.
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