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Introduction

Thermo Scientific™ EZ-Link™ Sulfo-NHS-LC-LC-Biotin (sulfosuccinimidyl-6-[biotinamido]-6-hexanamido hexanoate)
enables simple and efficient biotin labeling of antibodies, proteins and any other primary amine-containing macromolecules.
Specific labeling of cell surface proteins is another common application for these uniquely water-soluble and membrane
impermeable reagents.

Thermo Scientific™ No-Weigh ™ products are specialty reagents provided in a pre-aliquoted format. The pre-weighed
packaging preventstheloss of reagentreactivity and contamination over time by eliminating the repetitive openingand
closing ofthe vial. The format enables use ofa fresh vial of reagenteachtime, eliminating the hassle of weighingsmall
amounts of reagents and reducing concerns over reagent stability.

Biotin is a small, naturally occurring vitamin that binds with high affinity to avidin and streptavidin proteins. Becauseit is S0
small (244Da), biotin can be conjugated to many proteins withoutaltering their biological activities. Labeled proteins may be
purified fromunlabeled proteins using immobilized streptavidin and avidinaffinity gels (see Related Thermo Scientific
Products), andthey may be detected easily in ELISA, dotblot or Western blot applications using streptavidin or avidin-
conjugated probes.

N-Hydroxysuccinimide (NHS) esters of biotin are the most populartype of biotinylation reagent. NHS-activated biotins react
efficiently with primary amino groups (-NH) in pH 7-9 buffers to formstable amide bonds. Proteins, including antibodies,
generally haveseveral primary amines in the side chain of lysine (K) residues and the N-terminus of each polypeptide that
are available as targets for labeling with NHS-activated biotin reagents. Several different NHS esters of biotin are available,
with varying properties and spacer armlengths. Sulfo-NHS ester reagents are water soluble, enabling reactions to be
performed in the absence of organic solvents suchas DMSO or DMF.

Cell surface biotinylationis an importanttool for studying the expression and regulation of receptors and transporters,
differentiation of plasma membrane proteins fromthose localized to organelle membranes, and distribution of membrane
proteinsin polarized epithelial cells. The specificity of Sulfo-NHS-LC-LC-Biotin reagents for cell surface labeling has been
demonstrated in these applications.!? Because these molecules dissolvereadily in polar solutions and are charged by the
sodiumsulfonate group on thesuccinimidylring, they cannot permeatethe cellmembrane. As longas the cell remains intact,
only primary amines exposed onthe surface will be biotinylated with these Sulfo-NHS-LC-LC-Biotin reagents.
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Important Product Information

e Sulfo-NHS-LC-LC-Biotin is moisture-sensitive. Store thevials of reagent at -20°C with desiccant. To avoid moisture
condensationontothe product, equilibrate vials toroomtemperature before opening.

e Asdirectedin the procedure, dissolve the biotin reagent immediately before use. The NHS-ester moiety readily
hydrolyzesandbecomes non-reactive. Discard any unused reconstituted reagent.

e Avoid buffers containing primary amines (e.g., Tris orglycine) as these will compete with the reaction (see Figure 2). If
necessary, dialyze or otherwise desalt to exchange the protein sample into an amine-free buffer such as phosphate
buffered saline (PBS; see Related Thermo Scientific Products).

o When biotinylating proteins in solution, excess non-reacted biotin and reaction byproducts are easily removed by size
exclusion usingeitherdesalting columns or dialysis (See Additional Informationand Related Thermo Scientific
Products). A 10mL desalting column is best suited for processing biotiny lation reactions involving 1-10mg of protein in
approximately 0.5-2mL. Forsmaller amounts of protein and/or smaller reaction volumes, both the biotinylation reaction
and subsequent buffer exchange may be performed in asingle Thermo Scientific™ Slide-A-Lyzer™ MINI Dialysis
Unit. For largerreaction volumes than canbe processed with a desalting column, either split the sample between two
columns oruse an appropriate Slide-A-Lyzer Dialysis Cassette for buffer exchange steps.

Additional Materials Required

e Phosphate-buffered Saline (PBS) or otheramine-free buffer havingpH 7-8 for use as reaction buffer (see Important
Product Information and Related Thermo Scientific Products)

e Desalting columns or dialysis units for buffer exchange (see Important Product Information and Related Thermo
Scientific Products)

Procedure for Biotinylating Proteins in Solution
A. Calculations

The extent of biotin labeling depends onthe distributionof amino groups on the protein, andthe concentration and amount of
protein to be labeled. By using the appropriate molar ratio of biotin to protein, the extent of labeling canbe controlled.
Compared to reactions involving concentrated protein solutions, labeling reactions with dilute solutions require a greater fold
molar excess of biotin reagent to achieve thesame incorporation level. Generally, use > 12-fold molar excess of biotin for
proteinsat 2-10mg/mL or > 20-fold molar excess of biotin for proteins at <2mg/mL. Adjust the molar ratio of biotin reagent
to protein to obtain the level ofincorporation desired.

1. Calculate millimoles of biotin reagent to add to the reaction fora 20-fold molar excess:

mg protein  mmol protein 20 mmol Biotin .
x X =mmol Biotin

mL protein x
mL protein ~ mg protein mmol protein

o 20 =Molarfold excess of biotin for 2mg/ml protein sample
2. Calculate microliters of 10mM biotin reagent solution (prepared in Step B.3) to add to the reaction:
1,000,000 pL L
X
L 10 mmol

mmol Biotin x =uL Biotin

Example: For1mL ofa 2mg/mL IgG (150,000 MW)solution, ~27uL of 10mM biotin reagent willbe added.

2mg IgG 1mmol IgG 20 mmol Biotin
X X
ImLIgG 150,000 mglgG 1mmol IgG

1mLIgG x =0.000266 mmol Biotin

. 1,000,000 pL L
0.000266 mmol Biotin x X

= 26.6 uL Biotin Reagent

L 10 mmol
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Biotin Labeling Reaction
Remove avial of biotin reagent fromfreezerand equilibrate it to roomtemperature before opening in step 3.
Dissolve 1-10mg protein in 0.5-2.0mL PBS accordingto thecalculationmade in section A.

Note: Protein that is already dissolved in amine-free bufferat pH 7.2-8.0 may be used without bufferexchange or
dilution with PBS. Proteins in Tris or otheramine-containing buffers must be exchanged into a suitable buffer.

Immediately before use, prepare a 10mM solutionofthe biotin reagent by adding 150uL of ultrapure water to each vial.
Dissolve by repeated pipetting of thesolution or by vortexwith the cap in place. The maximum useable volume ofeach
tube is 800pL.

Add the appropriate volume (see Calculations in section A) of 10mM biotin reagentsolution to the protein solution.
Incubate reaction onice for two hours orat roomtemperature for 30 minutes.

Note: Otherthan the possibility of ordinary protein degradation or microbial growth, there is no harmin reacting longer
than the specified time.

Protein labeling is complete at this point, and although excess non-reacted and hydrolyzed biotin reagent remains in the
solution, it is often possible to performpreliminary tests ofthe labeled protein by ELISA or Westernblot. Once proper
function and labeling ofthe protein has been confirmed, the labeled protein may be purified for optimal performance and
stability using desalting or dialysis. If the Thermo Scientific™ Pierce ™ Biotin Quantitation Kit (HABA assay; see
Related Thermo Scientific Products) will be performed to determine the level of biotin incorporation, the protein first
must be desalted or dialyzed to remove non-reacted biotin.

Procedure for Biotinylating Cell Surface Proteins

Many variations of this procedure exist in the literature (see Product References). Labeling may be performed on cells in
suspensionoron adherentcells in culture plates. In the latter situation, diffusion ofthe Sulfo-NHS-LC-LC-Biotin Reagent to
all surfaces ofthe cells will be limited, and labeling will occur predominately on theexposed surface. Culture media must be
washed fromthe cells; otherwise, amine-containing components will compete and quenchthe reactionto cell surface
proteins. Using a more concentrated cell suspensionis most effective because less biotin reagent is required in the reaction.
Generally, afinal concentration of 2-5mM Biotin Reagent is effective. NHS reactions occur more rapidly at higher pH;
therefore, pH 8.0 is used in the following example so that labeling canbe completed as quickly as possible.

1
2.
3.

Wash cells three times with ice-cold PBS (pH 8.0) to remove amine-containing culture media and proteins fromthe celk.
Suspend cells at a concentration of ~25 x 10° cells/mL in PBS (pH 8.0).

Add 1vial (1.0mg) of Sulfo-NHS-LC-LC-Biotin reagentper mL of cell suspension (results in ~1.5mM biotin reagent).
Alternatively, add 150uL of the 10mM biotin reagent solution (seestep B.3on previous page) per mL of cell suspension.

Incubate reaction mixture at roomtemperature for 30 minutes.

Note: Performing this incubationat 4°C may reduce active internalization of the biotin reagent.

Wash cells three times with PBS plus 100mM glycine to quenchand remove excess biotin reagent and byproducts.
Lyse and/oranalyze biotin-labeled cells as required for the research method.

Additional Information
Please visitthe website for additional information including the following:

Tech Tip #14: Perform labeling and other reactions in Slide-A-Lyzer Dialysis Cassettes

Tech Tip #43: Protein stability and storage
HABA Calculator for computing theresults associated with the HABA assay measurements
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Related Thermo Scientific Products

28372 BupH™ Phosphate Buffered Saline Packs, 40 pack

69576 Slide-A-Lyzer MINI Dialysis UnitKit

66382 Slide-A-Lyzer Dialysis Cassette Kits

89890 Zeba™ Spin Desalting Columns, 7KMWCO, 2mL, 25 columns

89892 Zeba Spin Desalting Columns, 7KMWCO, 5mL, 25 columns

89894 Zeba Spin Desalting Columns, 7KMWCO, 10mL, 25 columns

28005 Pierce Biotin Quantitation Kit

20347 Streptavidin Agarose Resin, 2mL

20228 Pierce™ Monomeric Avidin Agarose, 5mL

21126 Streptavidin, Horseradish Peroxidase Conjugated, 1mg

21445 EZ-Link Sulfo-NHS-SS-Biotinylation Kit

21945 EZ-Link Micro Sulfo-NHS-SS-Biotinylation Kit

21925 EZ-Link Micro Sulfo-NHS-Biotinylation Kit

21935 EZ-Link MicroSulfo-NHS-LC-Biotinylation Kit

21326 EZ-Link Sulfo-NHS-Biotin, No-Weigh™ Format, 8 x 1mg microtubes
21328 EZ-Link Sulfo-NHS-SS-Biotin, No-Weigh Format, 8 x 1mg microtubes
21329 EZ-Link NHS-PEO:-Biotin, No-Weigh Format, 8 x 2mg microtubes
21327 EZ-Link Sulfo-NHS-LC-Biotin, No-Weigh Format, 8 x 1mg microtubes
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Products are warranted to operate or perform substantially in conformance with published Product specifications ineffect at the time of sale, as set forth in
the Product documentation, specifications and/or accompanying package inserts (“ Documentation™). No claim of suitability for use in applications regulated
by FDA is made. Thewarranty provided herein is valid only when used by properly trained individuals. Unless otherwise stated in the Documentation, this
warranty is limited to one year from date of shipment when the Product is subjected to normal, proper and intended usage. This warranty does not extend to
anyone other than Buyer. Any model or sample furnished to Buyer is merely illustrative of the general type and quality of goods and does not represent that
any Product will conform to such model or sample.

NO OTHER WARRANT IES, EXPRESS OR IMPLIED, ARE GRANTED, INCLUDING WITHOUT LIMITATION, IMPLIED WARRANT IES OF
MERCHANTABILITY, FITNESS FOR ANY PARTICULAR PURPOSE, OR NON INFRINGEMENT. BUYER’S EXCLUSIVE REMEDY FOR NON-
CONFORMING PRODUCTS DURING THE WARRANTY PERIOD IS LIMITED TO REPAIR, REPLACEMENT OF OR REFUND FOR THE NON-
CONFORMING PRODUCT (S) AT SELLER’S SOLE OPTION. THERE IS NO OBLIGATION TO REPAIR, REPLACE OR REFUND FOR PRODUCTS
AS THE RESULT OF (I) ACCIDENT, DISASTER OR EVENT OF FORCE MAJEURE, (II) MISUSE, FAULT OR NEGLIGENCE OF OR BY BUYER,
(1ll) USE OF THE PRODUCTS IN A MANNER FOR WHICH THEY WERE NOT DESIGNED, OR (V) IMPROPER STORAGE AND HANDLING OF
THEPRODUCTS.

The product is For Research Use Only.

Current product instructions are available at thermofisher.com. Fora faxed copy, call 800-874-3723 or contact your local distributor.

© 2017 Thermo Fisher Scientific Inc. All rights reserved. Triton is a trademark of The Dow Chemical Company. All (other) trademarks are the property of
Thermo Fisher Scientific Inc. and its subsidiaries. Printed in the USA.
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