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1. Description

2 mL uMACS Streptavidin MicroBeads
Buffer for

Components

4mL Equilibration
applications

protein

4 mL Equilibration Buffer for nucleic acid
applications

20 p Columns

Capacity For up to 20 reactions.

Product format ~ pMACS Streptavidin MicroBeads are supplied in
buffer containing stabilizer and 0.05% sodium

azide.

Store u Columns at room temperature, dry, and
protected from light.

Store all other components protected from light
at 2—8 °C. Do not freeze. The expiration date is
indicated on the vial label.

Storage

1.1 Background information

The pMACS Streptavidin Kit has been developed for the magnetic
labeling and isolation of biotinylated molecules and their interaction
partners. The uMACS Streptavidin MicroBeads contained in this
kit are a colloidal suspension of extremly small (50 nm in diameter)
super-paramagnetic MicroBeads conjugated to streptavidin, which
enable a fast and effective binding to biotinylated molecules. These
biotinylated molecules such as oligonucleotides, DNA, RNA, or
proteins can be used as probes to specifically isolate a target molecules
by magnetic labeling with uMACS Streptavidin MicroBeads. The
labeled molecular complex is retained in a p Column placed in the
magnetic field of a utMACS or thermoMACS™ Separator. Stringent
washing steps can be easily applied to remove non-specifically
binding molecules. Afterwards, the non-biotinylated target molecules
can be eluted with high purity, whereas the magnetically-labeled
biotinylated probe remains bound to the column. For an overview
and a general working scheme refer to figure 1.

MMACS™ Streptavidin Kit
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Lysis of cells and
removal of cell debris.

Incubation with
biotinylated probe.

Labeling with
MMACS Streptavidin MicroBeads.

Application of labeled
cell lysate to MACS® Column
placed in a MACS Separator.

Removal of unbound material
by stringent washing.
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Figure 1: General workflow for isolation of target molecules with biotinylated probes
using uMACS Streptavidin MicroBeads.
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1.2 Applications

® Isolation of specific DNA and RNA molecules, for example, viral
DNA or tRNA, with complementary biotinylated nucleic acid
probes.

® Direct isolation of biotinylated molecules which remain bound
to uMACS Streptavidin MicroBeads.

® Isolation of DNA- and RNA-binding proteins with biotinylated
nucleic acid probes.

® Protein interaction studies, for example, isolation of receptors by
using biotinylated ligands.

® Isolation of protein complexes, organelles, or viruses.

® Serial reactions with the immobilized molecules in the column,
for example, in-column enzymatic modifications of biotinylated
molecules.

1.3 Reagent and instrument requirements

® MACS Separator or thermoMACS Separator and MultiStand.

® Appropriate buffers, for example, for cell lysis, washing, and
elution of the target molecule (e.g. high-salt or low pH elution
buffer).

2. Protocol

A The described protocol is a general recommendation for the
UMACS Streptavidin MicroBeads which works for a variety of
applications. For more specific applications special protocols are
available on www.miltenyibiotec.com/protocols.

2.1 Magnetic labeling

For biotinylation of DNA, it is recommended to use 5'-biotinylated
HPLC-purified primers in a PCR reaction. Alternatively, biotinylated
UTP/dUTP or other NTPs/dNTPs can be used to modify nucleic
acids by in vitro transcription, PCR, nick translation, 3'-end labeling,
or other procedures.

A Free biotin should be removed before labeling of target molecules.

1. Incubate biotinylated molecules with the sample (e.g. a cell
lysate) containing the target molecules. The incubation time
and temperature depends on the type of molecular interactions
being investigated.

A Note: Make sure there are no clumps in the sample which may lead to clogging
of the column.

2. After complex formation add an appropriate amount of pMACS
Streptavidin MicroBeads and mix.

A Note: 100 uL of the uMACS Streptavidin MicroBeads bind up to 100 pmol
biotinylated molecules (refer to 3. Appendix). Binding is completed in seconds,
prolonged incubation is not necessary.

2.2 Magnetic isolation

A Use appropriate Equilibration Buffer for protein or nucleic acid
applications. If the application includes both proteins and nucleic
acids, using the Equilibration Buffer for protein applications is
recommended, as the Equilibration Buffer for nucleic acids contains
nucleic acid-protecting agents which may affect the protein.

A Generally the buffer used for the binding reaction can also be used
for the washing steps. If more stringent washing steps are necessary
to remove non-specifically bound molecules, the salt concentration
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in the wash buffer should be increased (protein applications) or
decreased (nucleic acid applications). Increasing the temperature
of the washing buffer will also decrease binding of non-specific
molecules.

1. Place a p Column in the magnetic field of a pMACS Separator
or a thermoMACS Separator. Prepare column by rinsing with
1x100 pL of the appropriate Equilibration Buffer.

2. Rinse the column with 2x100 pL of the same buffer as used for
the binding reaction between your biotinylated molecules and
the target molecules.

3. Apply the magnetically labeled complex onto the top of the
column matrix.

4. Rinse the column with at least 4x100 pL of washing buffer to
remove non-specifically binding molecules.

5a. Elution of target molecules bound to a biotinylated probe: Apply
150 pL of an appropriate elution buffer directly onto the top of
the column matrix.
A Note: In most applications, the second to fourth drop will contain the target
molecules. If it is not possible to check the content of the drops, collect the total
elution volume.

5b. Elution of biotinylated molecules: Remove the column from the
magnetic field. Apply 150 pL of an appropriate elution buffer
(e.g. TE buffer for DNA) directly onto the top of the column.

A Note: The eluate contains the biotinylated molecule bound to pMACS
Streptavidin MicroBeads.

3. Appendix: How to estimate the binding capacity
of uMACS Streptavidin MicroBeads for particular
biotinylated nucleic acids or proteins

100 pL uMACS Streptavidin MicroBeads bind up to 100 pmol biotinylated molecules.

100 pL uMACS Streptavidin MicroBeads bind up to X pg of DNA/RNA.
X is calculated as followed:

X =length of DNA/RNA (basepairs)x0.066
X =length of DNA/RNA (basepairs)x0.033
X =length of DNA/RNA (bases)x0.033

X =length of DNA/RNA (bases)x0.017

(for ds-nucleic acids with one biotin)
(for ds-nucleic acids with two biotins)
(for ss-nucleic acids with one biotin)
(for ss-nucleic acids with two biotins)

100 pL uMACS Streptavidin MicroBeads bind up to X pg protein with an average of
Y biotins.

X is calculated as follows:

X = mol. weight (kDa) / (10xY)

Y is the average number of biotin molecules per protein molecule.

Examples
A. 800 bp PCR fragment with 1 biotin. How many ug PCR fragment is maximally bound
by 100 uL uMACS Streptavidin MicroBeads?
X pg =800x0.066 = 53 ug
Why? 1 bp => 660 g/mol => 660 pg/pmol
800 bp => 800x660 pg/pmol => 528,000 pg/pmol
ergo: 1 pmol PCR fragment => 1 pmol biotin => 528,000 pg
For 100 uL uMACS Streptavidin MicroBeads:
up to 100 pmol biotin => 528,000x100 pg = 52,800,000 pg = 52.8 ug

B. 50 kDa Protein with 4 biotins (average). How many pg protein is maximally bound by
100 uL uMACS Streptavidin MicroBeads?
Xug=50/(10x4) = 1.25 pg
Why? 50 kDa => 50,000 g/mol => 50,000 pg/pmol
ergo: 1 pmol protein => 4 pmol biotin => 50,000 pg
that means: 1 pmol biotin => 12,500 pg
For 100 uL uMACS Streptavidin MicroBeads:
up to 100 pmol biotin => 12,500x100 pg = 1,250,000 pg = 1.25 ug

A Steric properties of large molecules may cause a lower binding
capacity.

Unless otherwise specifically indicated, all Miltenyi Biotec products and services
are for research use only and not for diagnostic or therapeutic use.

page 2/3



140-000-613.09

Refer to www.miltenyibiotec.com for all data sheets and protocols.
Miltenyi Biotec provides technical support worldwide. Visit
www.miltenyibiotec.com for local Miltenyi Biotec Technical Support
contact information.

Legal notices

Limited product warranty

Miltenyi Biotec B.V. & Co. KG and/or its affiliate(s) warrant this product to be free
from material defects in workmanship and materials and to conform substantially with
Miltenyi Biotec’s published specifications for the product at the time of order, under
normal use and conditions in accordance with its applicable documentation, for a period
beginning on the date of delivery of the product by Miltenyi Biotec or its authorized
distributor and ending on the expiration date of the product’s applicable shelf life stated
on the product label, packaging or documentation (as applicable) or, in the absence
thereof, ONE (1) YEAR from date of delivery (“Product Warranty”). Miltenyi Biotec’s
Product Warranty is provided subject to the warranty terms as set forth in Miltenyi
Biotec’s General Terms and Conditions for the Sale of Products and Services available
on Miltenyi Biotec’s website at www.miltenyibiotec.com, as in effect at the time of order
(“Product Warranty”). Additional terms may apply. BY USE OF THIS PRODUCT, THE
CUSTOMER AGREES TO BE BOUND BY THESE TERMS.

THE CUSTOMER IS SOLELY RESPONSIBLE FOR DETERMINING IF A PRODUCT
IS SUITABLE FOR CUSTOMERS PARTICULAR PURPOSE AND APPLICATION
METHODS.

Technical information

The technical information, data, protocols, and other statements provided by Miltenyi
Biotec in this document are based on information, tests, or experience which Miltenyi
Biotec believes to be reliable, but the accuracy or completeness of such information
is not guaranteed. Such technical information and data are intended for persons
with knowledge and technical skills sufficient to assess and apply their own informed
judgment to the information. Miltenyi Biotec shall not be liable for any technical or
editorial errors or omissions contained herein.

All information and specifications are subject to change without prior notice. Please
contact Miltenyi Biotec Technical Support or visit www.miltenyibiotec.com for the most
up-to-date information on Miltenyi Biotec products.

Licenses

This product and/or its use may be covered by one or more pending or issued patents
and/or may have certain limitations. Certain uses may be excluded by separate terms
and conditions. Please contact your local Miltenyi Biotec representative or visit Miltenyi
Biotec’s website at www.miltenyibiotec.com for more information.

The purchase of this product conveys to the customer the non-transferable right to use
the purchased amount of the product in research conducted by the customer (whether
the customer is an academic or for-profit entity). This product may not be further sold.
Additional terms and conditions (including the terms of a Limited Use Label License)
may apply.

CUSTOMER'S USE OF THIS PRODUCT MAY REQUIRE ADDITIONAL LICENSES
DEPENDING ON THE SPECIFIC APPLICATION. THE CUSTOMER IS SOLELY
RESPONSIBLE FOR DETERMINING FOR ITSELF WHETHER IT HAS ALL
APPROPRIATE LICENSES IN PLACE. Miltenyi Biotec provides no warranty that
customer’s use of this product does not and will not infringe intellectual property rights
owned by a third party. BY USE OF THIS PRODUCT, THE CUSTOMER AGREES TO
BE BOUND BY THESE TERMS.

Trademarks

MACS, the Miltenyi Biotec logo, thermoMACS, and uMACS are registered trademarks
or trademarks of Miltenyi Biotec B.V. & Co. KG and/or its affiliates in various countries
worldwide.

Copyright © 2023 Miltenyi Biotec and/or its affiliates. All rights reserved.

Unless otherwise specifically indicated, all Miltenyi Biotec products and services
are for research use only and not for diagnostic or therapeutic use.
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