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4. GENERAL INFORMATION

1. PRODUCT DESCRIPTION
1.1 Intended Use

Dynabeads® Protein A is designed to capture immu-
noglobulins (Ig) for small scale purification purposes
or for downstream immunoprecipitation of proteins or
other antigens (Figure 1).

1.2 Principle

Immunomagnetic protein isolation using Dyna-
beads Protein A provides a fast and reliable met-
hod for capturing Ig for small scale purification or
downstream immunoprecipitation. Ig can be isola-
ted directly from acites, serum, tissue culture
supernatants or other samples.

An Ig-containing sample is added to a tube contai-
ning pre-washed Dynabeads Protein A. During a
short incubation, the immunoglobulins will bind to

l Add sample containing Ig

<

Ig purification
Immunoprecipitation
after crosslinking
G+ v
Reuse Pure Ig
eluted

U
Mild elty |
< + &

Reuse Native target protein

O+ ]

Denatured target protein

Denaturing elution

Figure 1: Principle of the use of Dynabeads
Protein A for small scale purification of Ig's and for
downstream immunoprecipitation of target anti-
gen.

tube wall, and discard the supernatant. Resuspend
the beads in a small volume for further use, or elu-
te off your target protein directly e.g. in an acidic
buffer or boil in a small volume of SDS-PAGE appli-
cation buffer.

If your downstream application involves purifica-
tion of your target protein, you might want to
cross-link the Ig to the protein A on the Dynabeads
before immunoprecipitation to prevent co-elution of
the Ig. This is not necessary for downstream SDS-
PAGE followed by autoradiography or Western
blotting, and optional for Silver or Coomassie stai-
ning.

1.3 Description of Material

Dynabeads Protein A are uniform, magnetizable poly-
styrene beads covalently coupled with recombinant
protein A.

Typical characteristics for any given lot of this pro-
duct:

Diameter: 2.8 pm £ 0.2 pm (C.V.max 3%)
Density: approx. 1.3 g/cm3
Surface area: 3-9 m2/10° Dynabeads

The beads are supplied in phosphate buffered sali-
ne (PBS), pH 7.4, containing 0.1% Tween-20 and
0.02% sodium azide (NaNs).

Cat. no. 100.01D: 1 ml
Cat. no. 100.02D: 5 ml

Protein A

Protein A has a high specificity for immunoglobu-
lins (Table 1) and is therefore suitable for the one-
step capture of Ig (1). The native bacterial cell wall
protein is a single polypeptide chain of 42 kDa with
four Ig Fc binding sites, two of which are active (2).
The protein A employed in this product is a 45 kDa
recombinant protein containing all four binding
sites for the Fc region of Ig, but without any albu-
min binding sites.

Binding capacity

Binding of Ig to protein A in solution is an equilibri-
um reaction. In order to capture as many Ig as
possible, it is important to keep the reaction volu-
me low to maintain high concentrations of beads
and Ig. There is no need to pre-treat or dilute the
sample (even viscous samples). For both the im-
mobilisation of Ig and downstream immunoprecipi-
tation procedures, it is recommended to keep the
concentration of beads in the sample close to its
original concentration in the Dynabeads Protein A
vial. The binding efficiency will decrease if the
Dynabeads are suspended in more than 5 times
the original volume of Dynabeads initially added.

The amount of Ig captured is dependent on the
concentration of Ig in the starting sample. 100 pl
Dynabeads Protein A will isolate approximately 25-

different species of immunoglobulins (Ig) and their
subclasses. Monoclonal antibodies will vary in their
affinity towards protein A.
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Figure 2: Rapid binding kinetics of Dynabeads
Protein A (14 pl) for capture of human IgG in a 100
ml sample.

30 pg human IgG from a sample containing 20-
200 pg IgG/ml. A higher volume of Dynabeads is
recommended to avoid waste of Ig when working
with concentrated samples or the Ig is precious.
Keep all other parameters fixed as described be-
low. Maximum amount of Ig-binding is obtained
after 10 minutes (Figure 2).

2. INSTRUCTIONS FOR USE

Dynabeads Protein A should be washed prior to
use. Washed Dynabeads Protein A are resuspen-
ded in a basic phosphate buffer (e.g. pH 8.1) to fa-
cilitate binding of Ig to beads. The pH in the sam-
ple containing Ig might be adjusted for the same
reason using a basic 5 x stock solution.

The procedure described below is for the isolation
of approximately 25 pg IgG from 10 pl human se-
rum (or similar sample). The use of polypropylen
tubes is recommended for washing and Ig capture.

2.1 Washing Procedure

The washing procedure is facilitated by the use of
a magnet (Dynal MPC).

1. Resuspend the Dynabeads Protein A,
thoroughly in the vial (e.g. by vortexing 1-2 mi-
nutes or rotating on a roller) to obtain a homo-
geneous suspension.

2. Transfer 100 pl Dynabeads Protein A to a test
tube at room temperature. (Please refer to sec-
tion 1.3 above for details on binding capacity.)

3. Place the test tube on the magnet for one minu-
te and pipette off the supernatant.

4. Remove the test tube from the magnet and add
0.5 ml 0.1 M Na-phosphate buffer pH 8.

. Repeat steps 3, 4 and 3.

(%2]

2.2 Ig Capture Procedure

In this example, the Dynabeads volume is much
larger than the sample volume. In cases where the
sample volume is as large as 1/4 the Dynabeads
volume, add 0.5 M Na-phosphate 5 x stock solution
to raise the pH in the sample to 8 (with a final mo-
larity of 0.1) before adding to the Dynabeads (i.e.
ad 10 pl stock solution to each 40 pl sample).

Dynabeads are resuspended in an adjusted volume
so that sample and Dynabeads volumes together is
the same as the bead-volume originally pipetted
from the vial.

1. Resuspend the washed Dynabeads in 90 pl 0.1
M Na-phosphate buffer pH 8.

2. Add 10 pl serum to the solution containing
Dynabeads.

3. Incubate with slow tilt rotation mixing for 10 mi-
nutes at room temperature.

4. Place the test tube on the magnet for 2 minutes
and pipette off the supernatant.

5. Remove the test tube from the magnet and add
0.5 ml 0.1 M Na-phosphate buffer pH 8. (For
downstream immunoprecipitation or storage of
Dynabeads, 0.01-0.1% Tween-20 can be added
to the buffer to prevent aggregation of the
Dynabeads Protein A - Ig complex.)

6. Repeat steps 4, 5, 4, 5, 4.

The purified Ig is now ready to be eluted off the
Dynabeads (see 2.3 below) or the Dynabeads
Protein A - Ig complex can be used for immuno-
precipitation - either by adding directly to a new
sample containing the target protein, or by first
cross-linking the Ig covalently to the protein A on
the Dynabeads (see 2.4 below).

2.3 Ig Elution Procedure

Eluting Ig off the Dynabeads Protein A is, in this
example, performed by lowering pH using 0.1 M ci-
trate (pH 2-3) as the elution buffer. The degree of
acidity needed depends on the species and Ig sub-
class, but at pH 3 most Ig will be eluted.

1. Add an appropriate amount (e.g. 40 pl) 0.1 M
citrate (pH 2-3) to the Dynabeads Protein A - Ig
complex with immobilised IgG.

2. Mix well by tilting and rotation 2 minutes.

3. Place the test tube on a magnet and transfer the
supernatant, containing purified Ig, to a clean
tube.

Immediately adjust the eluate to physiologic pH by
adding alkaline buffer (e.g. 1M Tris pH 7.5-9).

2.4 Immunoprecipitation

When isolating antigens for SDS-PAGE followed by
Western blotting or autoradiography the presence
of Ig will not disturb your detection system. For
other applications (e.g. protein purification, amino
acid sequencing or when the Dynabeads Protein A
with bound Ig is to be reused) co-elution of the Ig
is not desired. To prevent this, the captured Ig can
be crosslinked to the protein A on the Dynabeads.
Cross-linking is also necessary if the Dynabeads - Ig
complex is reused for immunoprecipitation.

2.4.1 Crosslinking

The protocol presented below is an example using
one of several commercially available cross-linkers.

1. Add 1 ml 0.2 M triethanolamine, pH 8.2 to the
Dynabeads - Ig complex with immobilised
immunoglobulin. Wash twice according to pro-
cedure 2.1 above, using 0.2 M triethanolamine,
pH 8.2 as the washing buffer.

2. Resuspend the Dynabeads - Ig complex in 1 ml
of 20 mM DMP (dimetyl pimelimidate dihydro-
chloride, Pierce #21666) in 0.2 M triethanolami-
ne, pH 8.2 (5.4 mg DMP/ml buffer). This cross-
linking solution must be prepared immediately
before adding to the Dynabeads - Ig complex.

3. Incubate with rotational mixing for 30 minutes



at 20°C. Place the tube on the magnet and dis-
card the supernatant.

4. Remove the tube from the magnet and stop the
reaction by resuspending the Dynabeads - Ig
complex in 1 ml of 50 mM Tris, pH 7.5 and incu-
bate for 15 minutes with rotational mixing.

5. Place the tube on the magnet and discard the
supernatant.

6. Wash the now crosslinked Dynabeads - Ig com-
plex 3 times with 1 ml PBS pH 7.4 by the use of
a magnet, according to procedure 2.1 above.
Resuspend the Dynabeads - Ig complex to 100
Il or add directly to antigen-containing solution.
The full recovery of your Ig activity cannot be
guaranteed, as this varies from Ig to Ig.

NOTE:

The protocol presented here uses 0.2 M tri-
ethanolamine pH 8.2. Other non-amine con-
taining buffers with pH 7-9 can also be used
(see e.g. http://www.piercenet.com/
Products/Browse.cfm?fldiID=020302).

2.4.2 Binding of Antigen

Trace amounts of Ig not cross-linked to Dynabeads
Protein A can be removed prior to binding by follo-
wing the elution procedure described in 2.3 above.
Binding of protein or other antigen to the Dyna-
beads - Ig complex is dependent on the concen-
tration of the Dynabeads, antigen concentration,
the affinity of the immobilised Ig and incubation
time. Binding is performed at 2-8°C from 10 minu-
tes to 1 hour.

Equilibrium antibody-antigen is reached at app-
roximately 1 hour.

1. Add sample containing antigen to the
Dynabeads - Ig complex. For a 100 kD protein,
use a volume containing approximate 25 pg tar-
get antigen per ml of beads to assure an excess
of antigen. If dilution of antigen is necessary,
PBS or 0.1 M phosphate buffer (pH 8) can be
used as dilution buffer.

2. Incubate with tilting and rotation for one hour.
(Incubation times as low as 10 minutes can be
used with concentrated protein samples in volu-
mes close to what was originally pipetted from
the vial).

3. Place the tube on the magnet for 2 minutes to
collect the Dynabeads - Ig complex at the tube
wall. For viscous samples, double the time on
the magnet. Pipette off the supernatant.

4. Wash the Dynabeads - Ig complex 3 times using
1 ml PBS each time and change buffers by the
use of a magnet, according to procedure 2.1
above.

2.4.3 Target Protein Elution Procedure

Conventional elution methods can be applied for
the elution of target antigen from the Dynabeads -
Ig complex. Low pH (2-3), change in ionic
strength, affinity elution, electrophoresis, polarity
reducing agents, deforming eluents can be appli-
ed, or even boiling the beads in SDS-PAGE applica-
tion buffer for direct characterisation of protein on
SDS-PAGE. The method of choice depends on the
Ig's affinity for the antigen, stability of target pro-
tein and downstream applications and detection
methods. Most antigens will be eluted at pH 3 fol-
lowing the procedure described under 2.3 above. If
the Dynabeads - Ig complex is to be reused, mild
elution methods should be employed. To prevent
aggregation of the beads with immobilised Ig, 0.01-
0.1% Tween-20 can be added to the storage buffer.

2.5 Re-use of Dynabeads Protein A

For re-use after elution, the Dynabeads Protein A
should be brought to neutral pH using a Na-phos-
phate buffer, pH 7.

3. TECHNICAL ADVICE

For further technical information, please visit
www.invitrogen.com/DynabeadsProteinAG, or con-
tact Invitrogen Dynal for further technical support.

3.1 Additional Material Required

- Magnet: Dynal MPC™ e.g. Dynal MPC™-S (Cat.
no. 120.20D) for 20 pl to 2 ml samples

- Mixer: Allowing tilting and rotation of tubes e.g.
Dynal MX1 (Cat. no. 159.07) or Dynal Sample
Mixer (Cat. no. 947.01)

- Buffers and reagents
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4. GENERAL INFORMATION

Invitrogen Dynal AS complies with the Quality
System Standards ISO 9001:2000 and ISO
13485:2003.

4.1 Storage and Stability

This product is stable until the expiration date stated
on the label when stored unopened at 2-8°C. Store
opened vials at 2-8°C and use care to avoid bacte-
rial contamination. Do not freeze the product.
Keep Dynabeads in liquid suspension during storage
and all handling steps, as drying will result in
reduced performance. Resuspend well before use.

4.2 Warnings and Limitations

This product is for research use only. Not intended
for any animal or human therapeutic or diagnostic
use unless otherwise stated.

Preservatives such as sodium azide are toxic if in-
gested. Avoid pipetting by mouth! Sodium azide
may react with lead and copper plumbing to form
highly explosive metal azides. When disposing
through plumbing drains, flush with large volumes
of water to prevent azide buildup.

Material Safety Data Sheet (MSDS) is available at
http://www.invitrogen.com.

4.3 Trademarks and Patents

Dynal®, Dynabeads® and Dynal MPC™ are either
registered trademarks or trademarks of Invitrogen
Dynal AS, Oslo, Norway. Any registration or trade-
mark symbols used herein denote the registration
status of trademarks in the United States.
Trademarks may or may not be registered in other
countries.

4.4 Intellectual Property Disclaimer

Invitrogen Dynal will not be responsible for violati-
ons or patent infringements that may occur with
the use of our products.

4.5 Limited Use Label License

No. 5: Invitrogen Technology — The purchase of
this product conveys to the buyer the non-transfe-
rable right to use the purchased amount of the
product and components of the product in re-
search conducted by the buyer (whether the buyer
is an academic or for-profit entity). The buyer can-
not sell or otherwise transfer (a) this product (b)
its components or (c) materials made using this
product or its components to a third party or
otherwise use this product or its components or
materials made using this product or its compo-
nents for Commercial Purposes. The buyer may
transfer information or materials made through the
use of this product to a scientific collaborator, pro-

vided that such transfer is not for any Commercial
Purpose, and that such collaborator agrees in wri-
ting (a) not to transfer such materials to any third
party, and (b) to use such transferred materials
and/or information solely for research and not for
Commercial Purposes. Commercial Purposes
means any activity by a party for consideration and
may include, but is not limited to: (1) use of the
product or its components in manufacturing; (2)
use of the product or its components to provide a
service, information, or data; (3) use of the pro-
duct or its components for therapeutic, diagnostic
or prophylactic purposes; or (4) resale of the pro-
duct or its components, whether or not such pro-
duct or its components are resold for use in re-
search. Invitrogen Corporation will not assert a
claim against the buyer of infringement of patents
owned or controlled by Invitrogen Corporation
which cover this product based upon the manufac-
ture, use or sale of a therapeutic, clinical diagnos-
tic, vaccine or prophylactic product developed in
research by the buyer in which this product or its
components was employed, provided that neither
this product nor any of its components was used in
the manufacture of such product. If the purchaser
is not willing to accept the limitations of this limi-
ted use statement, Invitrogen is willing to accept
return of the product with a full refund. For infor-
mation on purchasing a license to this product for
purposes other than research, contact

Licensing Department,

Invitrogen Corporation,

1600 Faraday Avenue, Carlsbad,
California 92008.

Phone (760) 603-7200.

Fax (760) 602-6500.

Email: outlicensing@invitrogen.com

4.6 Warranty

The products are warranted to the original purcha-
ser only to conform to the quantity and contents
stated on the vial and outer labels for the duration
of the stated shelf life. Invitrogen Dynal's obliga-
tion and the purchaser's exclusive remedy under
this warranty is limited either to replacement, at
Invitrogen Dynal's expense, of any products which
shall be defective in manufacture, and which shall
be returned to Invitrogen Dynal, transportation
prepaid, or at Invitrogen Dynal's option, refund of
the purchase price.

Claims for merchandise damaged in transit must
be submitted to the carrier.

This warranty shall not apply to any products
which shall have been altered outside Invitrogen
Dynal, nor shall it apply to any products which
have been subjected to misuse or mishandling.
ALL OTHER WARRANTIES, EXPRESSED, IMPLIED
OR STATUTORY, ARE HEREBY SPECIFICALLY EX-
CLUDED, INCLUDING BUT NOT LIMITED TO WAR-
RANTIES OF MERCHANTABILITY OR FITNESS FOR
A PARTICULAR PURPOSE. Invitrogen Dynal's maxi-
mum liability is limited in all events to the price of
the products sold by Invitrogen Dynal. IN NO
EVENT SHALL INVITROGEN DYNAL BE LIABLE
FOR ANY SPECIAL, INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES. Some states do not allow limits on
warranties, or on remedies for breach in certain
transactions. In such states, the limits set forth
above may not apply.

Invitrogen Dynal is a part of the Invitrogen Group.

Contact details for your local Invitrogen sales
office/technical support can be found at
http:/ /www.invitrogen.com/contact
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