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Introduction

The FluoReporter® Mini-Biotin-XX Protein Labeling Kit provides a method for efficiently 
biotinylating small amounts of antibodies or other proteins. The watersoluble biotin-XX 
sulfosuccinimidyl ester contained in this kit readily reacts with a protein’s amines to yield a 
biotin moiety covalently attached via two aminohexanoic chains (“XX”). This 14-atom spacer 
has been shown to enhance the ability of the biotin moiety to bind to avidin’s relatively deep 
binding sites. Also included are ready-to-use spin columns and narrow dialysis tubing with a 
molecular weight cut-off of ~12,000–14,000 daltons. The spin columns provide a convenient 
method of purifying the biotinylated protein from excess biotinylation reagents. Alternatively, 
for protein volumes larger than 0.5 mL, the researcher may choose to remove excess reagents 
by dialysis, thereby avoiding further dilution of the biotinylated protein.

Before Starting

Materials Required but Not 
Provided

•	 Phosphate-buffered saline (PBS) without Ca2+/Mg2+, pH 7.2 (Cat. no. 70013)
•	 1 M sodium bicarbonate, ph 8.3–8.5

Table 1. Contents and storage information.

Material Amount Storage Stability

Biotin-XX, sulfosuccnimidyl ester, sodium salt (Component A) 5 vials

4°C

When stored 
as directed, the 
product is stable 
for 6 months.

Reaction tubes, 2 mL capacity, each containing a stir bar (Component B) 5 tubes

Spin columns (Component C) 5 columns

Collection tubes (Component D) 5 tubes

Dialysis tubing, molecular weight cut-off of ~12,000–14,000 daltons (Component E) 5 pieces

Purification resin (Component F) 10 mL

Number of reactions: The FluoReporter® Mini-Biotin-XX Protein Labeling Kit contains sufficient reagents for five biotinylation 
reactions of 0.1–3 mg each.
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Preparing Sodium Bicarbonate 
Solution To prepare 1 M sodium bicarbonate, dissolve 0.84 g of NaHCO3 in 10 mL of distilled water. 

The pH of the solution should be about 8.3–8.5.

Experimental Protocols

Guidelines for Preparing the 
Antibody for Biotinylation •	 The antibody must be purified from serum and other proteins before it is biotinylated. 

•	 If the purified antibody is at a concentration of 0.5–3 mg/mL in a dilute buffer, such as  
10–20 mM sodium phosphate buffer, then it may be used directly in the following 
protocols. 

•	 If the purified antibody is in a buffer containing primary amines, such as ammonium ions, 
Tris, or glycine, then it must first be desalted by using one of the spin columns provided 
(for a sample volume of 50–250 μL, see steps 1.6–1.11) or by dialyzing in PBS (for a sample 
volume of 0.5–2 mL, see steps 2.7–2.8). 

•	 The presence of low concentrations (less than 0.1%) of biocides, including sodium azide 
and thimerosal, does not significantly affect the biotinylation reaction. 

•	 For biotinylating larger amounts of proteins (5–20 mg per reaction), we recommend the 
FluoReporter® Biotin-XX Protein Labeling Kit (F-2610).

Biotinylating 0.2 mL of  
0.5–3 mg Antibody 

 1.1 Transfer 200 μL of a 0.5–3 mg/mL antibody solution to a 2 mL reaction tube containing a 
stir bar (Component B). Add one-tenth volume (20 μL) of a freshly prepared 1 M sodium 
bicarbonate solution.

 1.2 Add 200 μL distilled water to one vial of biotin-XX, sulfosuccinimidyl ester, sodium salt 
(Component A). Pipet the contents of the vial up and down to completely dissolve. Because 
this reactive form of biotin-XX rapidly hydrolyzes in water, you must prepare the aqueous 
solution immediately before use.

 1.3 Refer to Table 2 for the amount of reactive biotin-XX solution that should be added to 
different concentrations of antibody solution to achieve approximately 3–8 biotin molecules 
per IgG. 

If necessary, you may carry out the biotinylation reaction with smaller volumes (50–200 μL) 
of antibody solution, but the amount of 1 M sodium bicarbonate and of biotin-XX solution 
must be reduced in proportion to the volume of antibody to maintain the appropriate 
concentrations of these reagents in the reaction mixture. The volume of reactive biotin-XX 
solution recommended in Table 2 for a given protein concentration (mg/mL) and protein 
solution volume (mL) should also be effective when biotinylating proteins other than 
antibodies, or immunoglobulin classes other than IgG.
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Table 2. Amount of reactive biotin-XX solution to use with different 
concentrations of antibody (Ab) solution.

Concentration of Ab 
solution (mg/mL)

Volume of Ab 
solution (mL)

Amount of biotin-XX 
solution (μL)

0.5 0.2 2

1.0 0.2 3

1.5 0.2 4

2.0 0.2 5

2.5 0.2 6

3.0 0.2 7

 1.4  While stirring, add the appropriate amount of reactive biotin-XX solution to the reaction 
tube containing the antibody and sodium bicarbonate. Mix thoroughly.

 1.5 Stir the reaction mixture for 1–1.5 hours at room temperature.

 1.6  While the labeling reaction is taking place, take one spin column (Component C) out of the 
refrigerator and remove the upper cap. Add purification resin (Component F) to the column 
until full (approximately 1.5 mL) and allow the resin to settle. 

 1.7  After the resin has settled, remove the bottom closure of the column and allow the column 
buffer to drain by gravity. Discard this flowthrough.

 1.8  Place the spin column in a 2 mL collection tube (Component D) (note that this tube does not 
contain a stir bar) and centrifuge the column/tube for 3 minutes at 1,100 × g using a swinging 
bucket rotor. Discard the buffer in the collection tube and save the empty collection tube 
for step 1.10. The spin column is now ready for purifying the biotinylated antibody (or for 
desalting the antibody solution, see Guidelines Preparing the Antibody for Biotinylation).

 1.9  After the biotinylation reaction has incubated for 1–1.5 hours, apply the entire reaction 
mixture to the center of the spin column. Allow the solution to absorb into the gel bed. If 
any precipitation has occurred during the biotinylation reaction, centrifuge the sample for 
5 minutes in a microcentrifuge before loading the column; only the supernatant should be 
loaded onto the column. Note that if the volume of the reaction mixture exceeds 250 μL per 
spin column, this purification procedure will not adequately separate the biotinylated protein 
from free biotin.

 1.10  Place the spin column in the empty collection tube and centrifuge for 5 minutes at 
1,100 × g. To convert g-force into rpm, consult the conversion chart provided by the 
centrifuge manufacturer or use the following equation:

Relative centrifugal force = (1.12 × 10–5) (rpm)2 (radius)

where the relative centrifugal force (RCF) = g-force; rpm = revolutions per minute; and  
radius = radius in centimeters measured from the center of the centrifuge spindle to the 
bottom of the rotor bucket.

 1.11  The collection tube now contains the purified biotinylated antibody in approximately 
200–250 μL PBS with 2 mM sodium azide (which was the buffer contained in the spin 
column initially). Discard the spin column.

 1.12  Typically, about 70–80% of the antibody in the biotinylation reaction is recovered as 
biotinylated conjugate. Thus, the concentration of the biotinylated antibody solution can be 
approximated using the following equation:

mg/mL biotinylated protein =
mg of protein initially × 0.8

mL in collection tube
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Biotinylating 1 mL of  
0.5–3 mg/mL Antibody

 2.1 Transfer 1 mL of a 0.5–3 mg/mL antibody solution to a 2 mL reaction tube containing a stir 
bar (Component B). Add 100 μL of a freshly prepared 1 M sodium bicarbonate solution.

 2.2  Add 200 μL of distilled water to one vial of biotin-XX, sulfosuccinimidyl ester, sodium salt 
(Component A). Pipet the contents of the vial up and down to completely dissolve. Because 
this reactive form of biotin-XX rapidly hydrolyzes in water, you must prepare the aqueous 
solution immediately before use.

 2.3  Refer to Table 3 for the amount of reactive biotin-XX solution that should be added to 
different concentrations of antibody solution to achieve approximately 3–8 biotin molecules 
per IgG. 

If necessary, you may carry out the biotinylation reaction with 0.5–2 mL of antibody solution, 
but the amount of 1 M sodium bicarbonate and of biotin-XX solution must be reduced in 
proportion to the volume of antibody to maintain the appropriate concentrations of these 
reagents in the reaction mixture. The volume of reactive biotin-XX solution recommended in 
Table 3 for a given protein concentration (mg/mL) and protein solution volume (mL) should 
also be effective when biotinylating proteins other than antibodies, or immunoglobulin 
classes other than IgG.

Table 3. Amount of reactive biotin-XX solution to use with different concentrations of antibody (Ab) solution.

Concentration of Ab 
solution (mg/mL)

Volume of Ab 
solution (mL)

Amount of biotin-XX 
solution (μL)

0.5 1.0 9

1.0 1.0 12

1.5 1.0 16

2.0 1.0 22

2.5 1.0 26

3.0 1.0 30

 2.4  While stirring, add the appropriate amount of reactive biotin-XX solution to the reaction 
tube containing the antibody and sodium bicarbonate. Mix thoroughly.

 2.5  Stir the reaction mixture for 1–1.5 hours at room temperature.

 2.6  Once the biotinylation reaction has proceeded for 1–1.5 hours, remove one piece of dialysis 
tubing (Component E) from the refrigerator and rinse it in distilled water. Tie a knot to 
one end of the dialysis tubing, squeeze out the excess distilled water, and transfer the entire 
reaction mixture to the tubing. Then, tie a knot in the other end of the dialysis tubing, leaving 
as little space between the knots as possible to prevent further dilution of the antibody. If 
handled correctly, the dialysis tubing will not break easily; however, the knot at each end of 
the tubing must be tight enough to ensure that the protein solution does not leak out during 
dialysis.

 2.7  Hang the dialysis tubing in a 1 L beaker containing a stir bar filled with PBS or other desired 
buffer. Dialyze at 2–8°C for 24 hours with 3 to 4 changes of buffer. During the dialysis, the 
buffer should be gently stirring.

 2.8  For most whole IgGs, the absorbance at 280 nm of a 1 mg/mL solution in a cuvette with a 
1 cm pathlength is about 1.3–1.4. Therefore, the concentration (mg/mL) of the biotinylated 
antibody preparation can be determined by measuring the absorbance of the dialyzed sample 
at 280 nm and dividing this value by 1.3 or 1.4. Biotin does not absorb at 280 nm.
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Product List Current prices may be obtained from our website or from our Customer Service Department.

Cat. no. Product Name Unit Size
F6347 FluoReporter® Mini-biotin-XX Protein Labeling Kit *5 labelings of 0.1–3 mg protein each* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit

Contact Information

Molecular Probes, Inc. 
29851 Willow Creek Road 
Eugene, OR 97402 
Phone: (541) 465-8300 
Fax: (541) 335-0504

Customer Service: 
6:00 am to 4:30 pm (Pacific Time) 
Phone: (541) 335-0338 
Fax: (541) 335-0305 
probesorder@invitrogen.com

Toll-Free Ordering for USA: 
Order Phone: (800) 438-2209 
Order Fax: (800) 438-0228

Technical Service:
8:00 am to 4:00 pm (Pacific Time) 
Phone: (541) 335-0353 
Toll-Free (800) 438-2209 
Fax: (541) 335-0238 
probestech@invitrogen.com

European Headquarters
3 Fountain Drive 
Inchinnan Business Park 
Paisley PA4 9RF, UK 
Phone: +44 (0) 141 814 6100 
Fax: +44 (0) 141 814 6260 
Email: euroinfo@invitrogen.com 
Technical Services: eurotech@invitrogen.com

For country-specific contact information, 
visit www.invitrogen.com.

Further information on Molecular Probes products, including product bibliographies, is available from your local distributor or directly 
from Molecular Probes. Customers in Europe, Africa and the Middle East should contact our office in Paisley, United Kingdom. All others 
should contact our Technical Service Department in Eugene, Oregon.

Molecular Probes products are high-quality reagents and materials intended for research purposes only. These products must be used 
by, or directl y under the super vision of, a tech nically qualified individual experienced in handling potentially hazardous chemicals. Please 
read the Safety Data Sheet provided for each product; other regulatory considerations may apply.

Limited Use Label License No. 223: Labeling and Detection Technology 
The manufacture, use, sale or import of this product may be subject to one or more patents or pending applications owned or licensed 
by Life Technologies Corporation. The purchase of this product conveys to the buyer the non-transferable right to use the purchased 
amount of the product and components of the product in research conducted by the buyer (whether the buyer is an academic or 
for-profit entity) in a manner consistent with the accompanying product literature. The buyer cannot 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 components for Commercial Purposes. The buyer may transfer information 
or materials made through the use of this product to a scientific collaborator, provided that such transfer is not for any Commercial 
Purpose, and that such collaborator agrees in writing (a) to not 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 product or its components for therapeutic, diagnostic or 
prophylactic purposes; or (4) resale of the product or its components, whether or not such product or its components are resold for 
use in research. For products that are subject to multiple limited use label licenses, the most restrictive terms apply. Life Technologies 
Corporation will not assert a claim against the buyer of infringement of patents that are owned or controlled by Life Technologies 
Corporation and/or Molecular Probes, Inc. which cover this product based upon the manufacture, use or sale of a therapeutic, clinical 
diagnostic, 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 limited use statement, Life Technologies is willing to accept return of the product with a full 
refund. For information on purchasing a license to this product for purposes other than research, contact Molecular Probes, Inc., Business 
Development, 29851 Willow Creek Road, Eugene, OR 97402, Tel: (541) 465-8300. Fax: (541) 335-0354.

Several Molecular Probes products and product applications are covered by U.S. and foreign patents and patents pending. All names 
containing the designation ® are registered with the U.S. Patent and Trademark Office.

Copyright 2010, Molecular Probes, Inc. All rights reserved. This information is subject to change without notice.

For research use only. Not intended for any animal or human therapeutic or diagnostic use.


