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Alexa Fluor® Oligonucleotide Amine Labeling Kits

Table 1. Contents and storage information.

Material Amount Concentration Storage Stability

Alexa Fluor® dye succinimidyl ester or TFP ester 
(Component A)

3 vials NA
≤–20°C
Desiccate
Protect from light

•
•
•

When stored properly, the 
kit components are stable 
for at least 6 months.

Dimethylsulfoxide (DMSO) (Component B) 200 µL NA

Labeling buffer (Component C) 100 µL
0.1 M sodium borate, 
pH 8.5

Number of Labelings: Each kit contains sufficient reagents for three labeling reactions (50 µg of oligonucleotide per reaction).

Approximate Fluorescence Excitation and Emission, in nm: 490/520 nm for Alexa Fluor® 488; 650/670 nm for Alexa Fluor® 647.

Introduction 

Molecular Probes Oligonucleotide Amine Labeling Kits provide a simple method for labeling 
amine-modified oligonucleotides with Alexa Fluor® dyes. The Alexa Fluor® series of dyes rep-
resent the state of the art in synthesized organic dyes, showing very bright fluorescence and 
exceptional photostability. The dyes have pH-independent fluorescence and high water solu-
bility, making them ideal for experiments performed in aqueous environments. Oligonucle-
otides labeled with Alexa Fluor® dyes can be used as primers and as probes in hybridization 
experiments. Note that because the Alexa Fluor® dyes in the kits are mixed isomers, labeled 
oligonucleotides may show two distinct mobilities on high-resolution electrophoretic gels, 
and should therefore not be used for automated DNA sequencing or similar gel-based assays. 

Before You Begin

Materials Required 
 but Not Provided Amine-labeled oligonucleotide, available from commercial suppliers of custom oligo-

nucleotides. 
•
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Kit Optimization The kits have been optimized for labeling 50 µg of a 5′-amine–modified oligonucleotide, 
18 to 24 bases in length. Slightly shorter or longer oligonucleotides may be labeled by the 
same procedure; however, adjustments to the protocol may be necessary for greatly shorter or 
longer oligonucleotides. The reaction may be scaled up or down as long as the concentration 
of each component is not changed. The procedure has not been tested with oligonucleotides 
containing more than one amine. Following the labeling reaction, the conjugate may be puri-
fied from the reaction mixture by preparative gel electrophoresis or reverse-phase HPLC.

Preparing the Amine-Modified 
Oligonucleotide To ensure that the oligonucleotide is free of interfering compounds, especially amines, such 

as triethylamine or Tris, and ammonium salts, we strongly recommend extracting and precipi
tating the sample prior to initiating the labeling reaction. We suggest the following protocol 
for 0.1–1 mg oligonucleotide (3–30 A260 units).

Dissolve the oligonucleotide in 100 µL of dH2O and extract three times with an equal vol-
ume of chloroform.
Precipitate the oligonucleotide by adding one-tenth volume (10 µL) of 3 M NaCl and two 
and a half volumes (250 µL) of cold absolute ethanol. Mix well and place at –20°C for 
30 minutes.
Centrifuge the solution in a microcentrifuge at ~12,000 g for 30 minutes.
Carefully remove the supernatant, rinse the pellet once or twice with cold 70% ethanol, 
and dry under a vacuum.
Dissolve the dry pellet in dH2O to achieve a final concentration of 25 µg/µL (4.2 mM for an 
18-mer). This amine-modified oligonucleotide stock solution may be stored frozen at ≤–20°C.

Experimental Protocol

Performing the Reaction

	 1.1	 Thaw the reagents. Remove one vial of reactive dye (Component A), the vial of DMSO (Com-
ponent B), and one vial of labeling buffer (Component C) from the freezer and allow them to 
warm to room temperature completely before opening. Do not heat the buffer or reactive dye.

	 1.2	 Dissolve the dye in solvent. Add 7 µL of DMSO (Component B) to the vial of reactive dye. 
Dissolve the material by pipetting up and down, washing the sides of the vial. For better vis-
ibility, you may want to peel off the paper label. The reactive dye should be freshly prepared 
for each labeling reaction. DO NOT STORE THE DYE FOR FUTURE USE. 

	 1.3	 Prepare the reaction mixture. To the vial containing the reactive label in DMSO, add:

41 µL labeling buffer (Component C)
2 µL of a 25 µg/µL oligonucleotide stock solution (preparation is described in the previous 
section, Preparing the Amine-Modified Oligonucleotide). 

The reaction mixture may have a grainy appearance, but this will not adversely affect the con-
jugation. We strongly advise against attempting to improve the solubility of the label, because 
modifying the composition of the mixture can drastically reduce the labeling efficiency. 

	 1.4	 Incubate the reaction. Place the vial on a shaker oscillating at low speed for six hours (or 
overnight if more convenient) at room temperature. Gently vortex mix or tap the vial ev-
ery half hour for the first two hours to ensure that the reaction remains well mixed. Do not 
mix violently, as material may be left on the sides of the vial. After six hours, 50–90% of the 
amine-modified oligonucleotide molecules should be labeled. The reaction may be incubated 
overnight, although this generally will not result in a greater labeling efficiency.

•

•

•
•

•

•
•
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Purifying the Labeled 
 Oligonucleotide Following the reaction, the labeling mixture contains labeled oligonucleotide, unlabeled oli-

gonucleotide, and unincorporated dye. The labeled oligonucleotide can be purified from the 
reaction mixture by preparative gel electrophoresis or reverse-phase HPLC. Regardless of the 
purification method selected, ethanol precipitation is recommended as the first step.

Ethanol precipitation of labeled oligonucleotide

Precipitate the reaction mixture with ethanol as follows: Add one-tenth volume of 3 M NaCl 
and two and a half volumes of cold absolute ethanol to the reaction vial. Mix well and place 
at –20°C for 30 minutes. Centrifuge the solution in a microcentrifuge at ~12,000 × g for a 
full 30 minutes. Loss of sample may occur if the centrifugation is not long enough. Carefully 
remove the supernatant, rinse the pellet once or twice with cold 70% ethanol and dry briefly. 
If the labeled oligonucelotide becomes completely dry, it will be difficult to redissolve.

 Some unreacted labeling reagent may have precipitated over the course of the reaction or 
may be stuck on the walls of the reaction vial. This material should be completely redis-
solved by extensive vortex mixing before centrifugation. Redissolving the labeling reagent 
ensures that the precipitated oligonucleotide will be minimally contaminated with unre-
acted label.
In some cases, the labeled oligonucleotide may have already precipitated onto the walls 
of the reaction tube. This precipitate will not dissolve with the addition of NaCl and 
ethanol—the precipitated product will remain on the walls of the tube, however the free 
dye will dissolve and be eliminated. After centrifugation and rinsing, the pellet should be 
soluble.

Purification by HPLC

Labeled oligonucleotides can be purified by reverse-phase HPLC using a standard analytical 
(4.6 × 250 mm) C8 or C18 column. Dissolve the pellet from the ethanol precipitation in 0.1 M 
triethylammonium acetate (TEAA). Load the dissolved pellet onto the column in 0.1 M TEAA 
and run a linear 5–95% acetonitrile gradient over 30 minutes. 

There will be peaks that correspond to the unlabeled oligonucleotide, the labeled oligonucle-
otide, and the free dye. The actual order and number of these peaks may vary, depending on 
the length of the oligonucleotide and the purity of the sample. Note that Alexa Fluor® dyes 
contain multiple isomers, which may run slightly differently on the HPLC. We strongly rec-
ommend running a small portion of the sample on the column first, to ascertain the identity 
of the peaks before running preparative HPLC.
To determine the identity of the peaks, monitor the absorbance at both 260 nm and at the 
absorbance maxima (λmax) for the dye (see Table 1). For instruments with only one detec-
tor, two small samples should be run, each monitored at a different wavelength. Unlabeled 
oligonucleotide will show an absorbance at 260 nm only. Both the free dye and the labeled 
oligonucleotide will have absorbance at both 260 nm (A260) and at the absorbance maxi-
mum of the dye (Amax); however, the labeled oligonucleotide will have a higher A260:Amax 
ratio.
For more details, please refer to Oliver R.W.A., HPLC of Macromolecules: A Practical Ap-
proach, IRL Press (1989).

Purification by gel electrophoresis
To purify the labeled oligonucleotide by gel electrophoresis, pour a 0.5 mm–thick polyacryl-
amide slab gel. For oligonucleotides less than 25 bases in length, use 19% acrylamide, for 
oligonucleotides 25–40 bases, 15% acrylamide, and for oligonucleotides 40–100 bases, 12% 
acrylamide. Resuspend the pellet from ethanol precipitation in 200 µL of 50% formamide, 
and incubate at 55°C for 5 minutes to disrupt any secondary structure. Load the warmed 
oligonucleotide onto the gel (you may need to use several wells) and load an adjacent well 
with 50% formamide plus 0.05% bromophenol blue. The bromophenol blue will migrate at 
approximately the same rate as the oligonucleotide. Run the gel until the bromophenol blue 
indicator dye is two-thirds of the way down the gel. Remove the gel from the glass plates 
and place on Saran Wrap. Lay the gel on a fluorescent TLC plate. Locate the labeled and un-
labeled oligonucleotides by illumination with a handheld UV source. The Alexa Fluor® 488 

•

•

•

•

•
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fluorophore-labeled oligonucleotides will show a visible fluorescence when illuminated with 
UV light, although this may be somewhat quenched by the presence of bromophenol blue. 
The Alexa Fluor® 647 fluorophore-labeled oligonucleotides will not show visible fluorescence. 
Cut out the band containing the labeled oligonucleotide and elute by the “crush-and-soak” 
method or other suitable method. For more details, please refer to Sambrook J., Fritsch E.F. 
and Maniatis, T., Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Har-
bor Laboratory (1989).

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

Cat #	 Product Name	 Unit Size
A20191	 Alexa Fluor® 488 Oligonucleotide Amine Labeling Kit  *3 labelings*  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                               	 1 kit
A20196	 Alexa Fluor® 647 Oligonucleotide Amine Labeling Kit  *3 labelings*  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                               	 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

Invitrogen European Headquarters 
Invitrogen, Ltd. 
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

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 directly under the supervision of, a technically qualified individual experienced in handling potentially hazardous chemicals. Please 
read the Material Safety Data Sheet provided for each product; other regulatory considerations may apply.

Limited Use Label License No. 223: Labeling and Detection Technology 
The purchase of this product conveys to the buyer the non-transferable right to use the purchased amount of the product and compo-
nents of the product in research conducted by the buyer (whether the buyer is an academic or for-profit entity). 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 oth-
erwise 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. Invitrogen Corporation will not assert a claim against the buyer of infringement of the above patents 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, Invitrogen 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 con-
taining the designation ® are registered with the U.S. Patent and Trademark Office.

Copyright 2006, Molecular Probes, Inc. All rights reserved. This information is subject to change without notice.


