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Introduction

The FluoReporter® Protein Labeling Kits provide a convenient means for fluorescently 
labeling proteins—particularly monoclonal and polyclonal antibodies. The versatile 
FluoReporter® Kits can be used with a wide range of protein concentrations and with virtually 
any protein larger than 30 kDa. The FITC (fluorescein isothiocyanate) dye provided in this kit 
reacts with the primary amines of proteins to form the desired dye–protein conjugates. The 
absorption and fluorescence emission maxima of FITC-labeled proteins are approximately 
494 nm and 518 nm, respectively.

Each kit contains enough reactive dye to perform 5–10 labeling reactions using 0.2–2 mg of 
protein per reaction. In addition to the reactive dye, dye solvent, and reaction tubes with stir 
bars, each kit also contains spin columns, which provide a convenient and efficient method 
for purifying the fluorophore–protein conjugate from unreacted dye with minimal dilution of 
the conjugate.

Table 1. Contents and storage information.

Material Amount Storage Stability

Reactive FITC dye (Component A) 5 vials, each containing 370 μg
• 4°C
• Protect from light
• Dessicate

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

Dimethylsulfoxide (DMSO), anhydrous (Component B) 0.7 mL

≤25°C
Reaction tubes (Component C) 10 columns

Spin columns (Component D) 10 columns

Collection tubes, 2 mL capacity (Component E) 10 tubes

Purification resin (Component F) 2 × 10  mL
• 4°C
• Do not freeze

Approximate fluorescence excitation/emission maxima: FITC: 494/518 in nm.

Number of reactions: Each kit contains enough reactive dye to perform 5–10 labeling reactions using 0.2–2 mg of protein per 
reaction.
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Before Starting

Materials Required but Not 
Provided • 1 M sodium bicarbonate buffer, pH 9

Preparing Sodium Bicarbonate 
Buffer To prepare 1 M sodium bicarbonate buffer, dissolve 0.84 g of NaHCO3 in ~9 mL of deionized 

water. Adjust the pH to 9 with NaOH and add deionized water to a final volume of 10 mL. 
Store the solution at 4°C and use within one week.

Experimental Protocols

Preparing the Protein • Each labeling reaction requires 200 μL of protein solution (see note A). 
• Purified protein (see note B) should be at a concentration of 1–10 mg/mL in buffer.
• The buffer should not contain any ammonium ions or primary amines. The presence of 

low concentrations of sodium azide (≤3 mM) or thimerosal (≤1 mM) will not significantly 
affect the conjugation reaction.

• If the protein is in an unsuitable buffer (e.g., Tris or glycine), the buffer must be replaced 
by dialysis against PBS or by using one of the provided spin columns (see Purification). 

Calculations Perform the following calculation before beginning the conjugation reaction outlined in 
Conjugation Reaction. 

The amount of reactive dye to be used for each reaction depends upon the concentration 
of protein to be labeled. In the labeling procedure, a small volume of 10 mg/mL reactive 
dye stock solution (prepared in step 1.3) is added to 200 μL of protein solution. Calculate 
the volume of the 10 mg/mL reactive dye stock solution to be added (in step 1.4) using the 
following formula (see note C):

μL reactive dye stock solution =
mg/mL protein × 0.2 mL

× 389 × 100 × MR
MWprotein

• 0.2 mL is the volume of protein solution
• 389 is the MW of the reactive dye
• 100 is a unit conversion factor
• For most whole IgGs, MWprotein = 145,000
• MR is the molar ratio of dye to protein in the reaction mixture.

For IgG labeling reactions, we recommend the following MRs, where the number in 
parentheses is a second MR that can be used if you choose to perform two reactions at 
different MRs to better ensure optimal labeling: 

• MR = 40 (60) if the antibody is at 1–3 mg/mL 
• MR = 30 (50) if the antibody is at 4–10 mg/mL. 

The amount of reactive dye in each vial is sufficient for at least two conjugations, and we have 
included ten spin columns to allow purification of two different protein conjugates per vial of 
reactive dye.
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Conjugation Reaction 

 1.1 Transfer 200 μL of protein solution to a 2 mL reaction tube containing a stir bar 
(Component C).

 1.2  Add 20 μL of freshly prepared 1 M sodium bicarbonate solution to the protein-containing 
reaction tube.

 1.3  Prepare the 10 mg/mL reactive dye stock solution: Allow DMSO (Component B) and one vial 
of reactive FITC dye (Component A) to warm to room temperature. Immediately before 
starting the reaction, add 37 μL of DMSO to the vial of reactive dye. Pipet up and down to 
completely dissolve the contents of the vial.

 1.4  While stirring the protein solution in the reaction tube, add the appropriate amount of dye 
(see Calculations). Discard the remaining reactive dye stock solution. 

 1.5  Stir the reaction mixture at room temperature for approximatelly 1 hour, protected from light 
(see note D).

Purification

 2.1  While the labeling reaction is taking place, prepare a spin column (Component D) (see 
notes E, F) by removing the top closure and adding purification resin (Component F) until 
full (approximately 1.5 mL). After the resin has settled, remove the bottom closure, and allow 
the column buffer to drain by gravity. Discard this flowthrough. 

 2.2  Place the spin column in a 2 mL collection tube (the collection tubes are the tubes without 
stir bars). Centrifuge the column for 3 minutes at 1100 × g using a swinging bucket rotor (see 
note G). Discard the buffer from the collection tube, but save the collection tube for use in 
step 2.5.

 2.3  Carefully inspect the labeling reaction. If any precipitate has formed in the reaction, 
centrifuge the samples for 5 minutes in a microcentrifuge to remove the particulate matter.

 2.4  Load the sample, or supernatant if centrifugation was necessary, dropwise to the center of the 
spin column. Allow the solution to absorb into the gel bed.

 2.5 Place the spin column into the empty collection tube and centrifuge it for 5 minutes at 
1,100 × g.

 2.6 After centrifugation, the collection tube contains the labeled protein in approximately 
200–250 μL of PBS with 2 mM sodium azide. Discard the spin column.

Determine the Degree of 
Labeling

 3.1  Dilute the purified conjugate into the sodium bicarbonate buffer (pH 9.0) and measure the 
absorbance in a cuvette with a 1-cm pathlength at 280 nm (A280) and 494 nm (A494).

 3.2 Calculate the protein concentration (see note H):

protein concentration (M)=
[A280 – (A494 × 0.3)] × dilution factor

ε

where 0.3 is a correction factor (see note I) and ε is the molar extinction coefficient of the 
protein at 280 nm. For most IgGs, ε = 203,000 cm–1M–1.
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 3.3 Calculate the degree of labeling:

where 68,000 cm–1M–1 is the molar extinction coefficient of the dye at pH 8.0 at 494 nm.

Storing the Conjugates • Store the labeled protein—which will be in PBS with 2 mM sodium azide if the provided 
spin columns were used—at 4°C, protected from light. 

• If the final concentration of purified protein conjugate is less than 1 mg/mL (see step 3.2), 
add bovine serum albumin (BSA) or other stabilizing protein at 1–10 mg/mL. 

• In the presence of 2 mM sodium azide, the conjugate is stable at 4°C for several months. 
For longer storage, divide the conjugate into small aliquots and freeze at –20°C. 

• Avoid repeated freezing and thawing. Protect from light.

Notes

 [A] You may scale the reaction to accommodate other volumes of protein; however, the molar 
ratios of dye to protein recommended in Calculations may not result in optimal labeling. 
Note that the spin columns are designed for a maximum reaction volume of 250 μL.

 [B] Impure proteins (e.g., antibodies in crude serum) will not label well.

 [C] This procedure is designed primarily for antibody labeling. Because antibodies (and other 
proteins) react with fluorophores at different rates and retain biological activity at different 
degrees of dye labeling, the molar ratios recommended here may not always result in 
optimal labeling. For most purposes, antibody conjugates made using this procedure will 
be acceptable. To determine the optimal degree of labeling for your protein, we recommend 
performing test reactions at various molar ratios, using the values given in this procedure as 
a starting point. Generally, in the case of antibodies, reactions that result in 4–8 FITC dye 
molecules per antibody molecule give the best results.

 [D] Hydroxylamine hydrochloride was previously included as a component of this protein 
labeling kit. The purpose of this component was to terminate the reaction between the 
reactive dye and the protein by providing an alternate, low-molecular weight substrate that 
could easily be separated from the derivatized protein. 

We have determined that the purification procedure is more than sufficient for terminating 
the reaction. By simply separating the reactive dye from the protein, the reaction is indirectly, 
yet efficiently terminated. However, the reaction can be stopped by adding 5 μL of freshly 
prepared 1.5 M hydroxylamine, pH 8.5 to the conjugation reaction. Stir this reaction at room 
temperature for 30 minutes.

To prepare this reagent, dissolved hydroxylamine hydrochloride at 210 mg/mL in distilled 
water and adjust the pH to 8.5 with 5 M NaOH. Dilute the resulting solution with an equal 
volume of distilled water. Prepare this reagent freshly before use and discard any remaining 
hydroxylamine.

 [E] If the molecular weight of the protein is less than 30,000, do not use the provided spin 
columns. You can remove the free dye from the conjugate by extensive dialysis.

dye per protein molecule =
A494 × dilution factor

68,000 × protein concentration (M)
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 [F]  If the volume of the reaction exceeds 250 μL, a single spin column will not adequately 
separate the conjugate from the free dye. You can divide the reaction and apply it to multiple 
spin columns, if desired.

 [G]  A fixed angle rotor will suffice if a swinging bucket rotor is not available.

 [H] Alternatively, if no precipitation occurred in the reaction, you can estimate the protein 
concentration using the following formula:

concentration of labeled protein (M)=
mg initial protein × 0.85

mL in collection tube × MWprotein

where 0.85 is the estimated yield (usually 80–90%). For most whole IgGs, MWprotein = 145,000.

 [I] The correction factor (CF) is included to compensate for absorption of the dye at 280 nm.

Product List Current prices may be obtained from our website or from our Customer Service Department.

Cat. no. Product Name Unit Size
F6434 FluoReporter® FITC Protein Labeling Kit *5-10 labelings*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit
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Contact Information

Corporate Headquarters 
5791 Van Allen Way 
Carlsbad, CA 92008 
USA 
Phone: +1 760 603 7200 
Fax: +1 760 602 6500 
Email: techsupport@lifetech.com

European Headquarters 
Inchinnan Business Park 
3 Fountain Drive 
Paisley PA4 9RF 
UK 
Phone: +44 141 814 6100 
Toll-Free Phone: 0800 269 210 
Toll-Free Tech: 0800 838 380 
Fax: +44 141 814 6260 
Tech Fax: +44 141 814 6117 
Email: euroinfo@invitrogen.com 
Email Tech: eurotech@invitrogen.com

Japanese Headquarters 
LOOP-X Bldg. 6F
3-9-15, Kaigan
Minato-ku, Tokyo 108-0022
Japan 
Phone: +81 3 5730 6509
Fax: +81 3 5730 6519
Email: jpinfo@invitrogen.com

Additional international offices are listed at 
www.invitrogen.com

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

Web Resources
Visit the Invitrogen website at www.invitrogen.com for:

• Technical resources, including manuals, vector maps and sequences, application notes, Meds, FAQs, formulations, citations, 

handbooks, etc.

• Complete technical support contact information

• Access to the Invitrogen Online Catalog

• Additional product information and special offers

SDS
Safety Data Sheets (SDSs) are available at www.invitrogen.com/sds.

Certificate of Analysis
The Certificate of Analysis provides detailed quality control and product qualification information for each product. Certificates of 
Analysis are available on our website. Go to www.invitrogen.com/support and search for the Certificate of Analysis by product lot 
number, which is printed on the product packaging (tube, pouch, or box).

Limited Warranty
Invitrogen (a part of Life Technologies Corporation) is committed to providing our customers with high-quality goods and services. Our 
goal is to ensure that every customer is 100% satisfied with our products and our service. If you should have any questions or concerns 
about an Invitrogen product or service, contact our Technical Support Representatives.  
All Invitrogen products are warranted to perform according to specifications stated on the certificate of analysis. The Company will 
replace, free of charge, any product that does not meet those specifications. This warranty limits the Company’s liability to only the price 
of the product. No warranty is granted for products beyond their listed expiration date. No warranty is applicable unless all product 
components are stored in accordance with instructions. The Company reserves the right to select the method(s) used to analyze a 
product unless the Company agrees to a specified method in writing prior to acceptance of the order.  
Invitrogen makes every effort to ensure the accuracy of its publications, but realizes that the occasional typographical or other error is 
inevitable. Therefore the Company makes no warranty of any kind regarding the contents of any publications or documentation. If you 
discover an error in any of our publications, please report it to our Technical Support Representatives.  
Life Technologies Corporation shall have no responsibility or liability for any special, incidental, indirect or consequential loss or damage 
whatsoever. The above limited warranty is sole and exclusive. No other warranty is made, whether expressed or implied, including any 
warranty of merchantability or fitness for a particular purpose.

Limited Use Label License No. 358: Research Use Only
The purchase of this product conveys to the purchaser the limited, non-transferable right to use the purchased amount of the product 
only to perform internal research for the sole benefit of the purchaser.  No right to resell this product or any of its components is 
conveyed expressly, by implication, or by estoppel. This product is for internal research purposes only and is not for use in commercial 
services of any kind, including, without limitation, reporting the results of purchaser’s activities for a fee or other form of consideration.  
For information on obtaining additional rights, please contact outlicensing@lifetech.com or Out Licensing, Life Technologies Corporation, 
5791 Van Allen Way, Carlsbad, California 92008.

The trademarks mentioned herein are the property of Life Technologies Corporation or their respective owners.

©2011 Life Technologies Corporation. All rights reserved.

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