Application Note

Dynabeads for protein
complex isolation
®

Studying the way proteins function and interact is an exciting area of research. By looking
at protein structures, researchers can identify how cofactors and other molecules influence
enzymatic or protein activity.
Isolating complete protein complexes has always been problematic because the weak,
ionic interactions between proteins can easily be destroyed by mechanical stress. In this
application note, we discuss how to pull down intact protein complexes using Dynabeads®
magnetic separation technology.
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Traditional methods

Existing techniques for isolating proteins include pulldown with
Sepharose® beads and spin columns, but these methods have
disadvantages. With Dynabeads®, you can skip unnecessary steps
that can cause your protein complexes to dissolve, including:
••
••
••
••

Exposure to large surfaces
Mechanical strain (e.g., centrifugation)
Dilution
Excessive handling (preclearing)

Although some researchers choose to preclear using Sepharose®
beads, there can be nonspecific binding interactions that can
contaminate the final product.

The Dynabeads® method

Add your specific antibody or interacting protein with tags to
Dynabeads®, then immunoprecipitate your protein of interest.
Once the beads are exposed to a magnet, they are efficiently
drawn to the tube wall, taking only your protein complex
with them (Figure 1). As the process is gentle, yet very quick,
complexes remain intact and functional. The complexes can be
resuspended in a small volume ready for downstream analysis
with mass spectrometry, gels, etc. Advantages of Dynabeads®
include:
••
••
••
••

Quick and easy pulldown of intact, functional complexes
No time-consuming preparation steps
Only isolate the proteins you want
Can be adapted for high-throughput applications

There is a range of Dynabeads® to choose from depending
on your antibody or protein. Dynabeads® ready-coated with
Protein A or Protein G are available, or you can couple your own
antibodies or proteins with tags to beads such as Dynabeads®
M-270 Epoxy or Dynabeads® Streptavidin.
Below are some examples of how Dynabeads® have been
used in published articles to pull down protein complexes.

Featured papers

Cristea et al. used a single green fluorescent protein (GFP)
tag to visualize proteins and their interactions in live cells
using immunoaffinity purification with Dynabeads® M-270 Epoxy
and anti-GFP antibodies. They showed that purification was rapid
and efficient, and that protein complexes were in their original
state with minimal nonspecific interactions. They predict that
the method will help researchers understand many cellular
processes.
Dynabeads® M-270 Epoxy were incubated with anti-GFP
polyclonal antibodies or IgG and added to the soluble cell lysate
fraction. These antibody-coated Dynabeads® bound to the target
proteins and when the tube was placed in a magnet, were drawn
to the tube wall. After washing, the isolated protein complexes
were eluted from the beads, frozen with liquid nitrogen, and left
to dry overnight by vacuum centrifugation. The pellet was put
in SDS-PAGE buffer, separated on a precast 1-D gel before being
stained with Coomassie® blue, prior to mass spectrometry.
This protocol can be applied to sample materials such as
viruses, bacteria, yeast, mammalian tissue, cultured cells, and
mice.

Option 1:
Use bead-bound
targets for
further studies

Incubate Dynabeads®
with the sample to form
target-based complexes

Figure 1—Isolation of protein complexes using Dynabeads®.
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Isolate complexes
with magnet and
remove supernatant

Option 2:
Elute target
off beads for
further studies

Devos, et al. wanted to study the nuclear pore complex (NPC),
the gate that mediates traffic of macromolecules across the nuclear
envelope. They used computational and biochemical means to
analyze the seven proteins in one of the subcomplexes in the
NPC. As part of the study, they performed proteolytic mapping of
domain boundaries and loop locations in the seven yeast extract
nups, the set of proteins that make up the NPC. The Protein
A–tagged nups were bound to Dynabeads® M-270 Epoxy with
proteolytically resistant tags and purified from yeast extracts with
magnetic separation. Endoproteinases were added to hydrolyze
peptide bonds and any proteolytic fragments on the beads were
separated by SDS-PAGE. Cleavage sites were determined by amino-terminal Edman sequencing or by estimating the molecular
weight of the fragments.
Khalili, et al. were investigating prion diseases and how the
normal cellular prion protein PrP is converted into an abnormal
isoform (PrPSc) in prion-diseased brains. They produced
monoclonal antibodies (mAbs) for immunoprecipitation (IP) of
PrPSc and the glycoforms from diseased and normal brain homogenates. Direct IP was performed using mAbs crosslinked to

Dynabeads®, mouse IgG on Dynabeads® Protein A, or biotinylated
antibodies with Dynabeads® M-280 Streptavidin. Indirect IP was
used to capture antibody-antigen complexes with anti-PrP mAbs
IgG and Dynabeads® Protein G. They demonstrated that the
differentially glycosylated native PrPSc are closely associated and
immunoprecipitate together.
Suzuki, et al. developed an in vitro pulldown assay that
uses in vitro biotinylated proteins rather than tagged proteins as
pulldown drivers with Dynabeads® Streptavidin. They synthesized
the biotinylated proteins by in vitro transcription-translation
with biotin-lysine transfer RNA. They identified the following
advantages:
•• No need to prepare plasmids for the pulldown drivers
•• Expressed proteins are likely to be soluble
•• Random position of biotin-labelled lysine residues throughout
the protein mean that the fused tag does not interfere with
interactions
•• Biotinylated proteins are functional in many cases and maintain their native conformations
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Dynabeads® Protein A

Dynabeads® Protein G

Dynabeads® M-270 Epoxy

Dynabeads® M-280 Tosylactivated

Dynabeads® M-280 Streptavidin

Dynabeads® MyOne Streptavidin T1

Dynabeads® M-280 Sheep anti-Mouse IgG
Dynabeads® M-280 Sheep anti-Rabbit IgG

Choose for:
For use with:
• Human IgG 1, 2, 4
• Mouse IgG2a, 2b, 3
• Rat IgG2c
• Bovine IgG2

•
•
•
•

Canine IgG
Goat IgG2
Guinea Pig IgG
Monkey IgG

• Porcine IgG
• Rabbit IgG
• Sheep IgG2

For use with:
• Human IgG 1, 2, 3, 4
• Mouse IgG1, 2a, 2b, 3
• Rat IgG2a, 2c
• Bovine IgG1, 2

•
•
•
•

Goat IgG1, 2
Guinea Pig IgG
Horse IgG
Monkey IgG

• Porcine IgG
• Rabbit IgG
• Sheep IgG1, 2

For gentle binding of structurally intact and active peptides,
proteins, and enzymes—hydrophilic surface.
For easy coupling of antibodies for affinity capture of
proteins—hydrophobic surface.
For use with biotinylated proteins.
For general protein purification, sequence-specific DNA/RNA
capture, and biopanning. Needs BSA blocking.
Ideal for manual or automated protocols—low-charged and
neutral beads optimal for proteins, peptides, and antibodies.
For use with mouse IgG1, IgG2a, and IgG 2b, not IgG3. Fc
reactive.
For use with any rabbit IgG antibody.
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