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Introduction
Labeled aha-dUTP and aha-dCTP (5-aminohexylacrylamido-

dUTP and -dCTP) nucleotides are modified with a unique hexyl-
acrylamide linker at the C-5 position of uridine and cytosine, 
respectively. This modification serves as a spacer between the 
nucleotide and the dye and reduces interactions between these 
two portions of the molecule, resulting in brighter conjugates and 
increased hapten accessibility for secondary detection reagents. 
Labeled nucleotides can be used to generate labeled nucleic acid 
hybridization probes for many molecular biology and molecular 
cytogenetics applications, including multicolor techniques.1–5 

The Alexa Fluor ® 555 and Alexa Fluor® 647 dyes used to label 
these nucleotides are compatible with commonly used microar-
ray scanners, and provide greater signal correlation (R2) values 
than the spectrally similar Cy™3 and Cy™5 dye pair, improving 
the resolution of two-color microarray gene expression assays 
to 1.3-fold changes in expression.6 The exceptionally bright and 
photostable Alexa Fluor® dyes are also essentially insensitive to 
pH and are highly water soluble.7

Biotin- or fluorescein-labeled nucleic acid probes are easily 
detected with streptavidin conjugates or labeled anti-fluorescein 
or anti-biotin antibodies, respectively, and have been used in two-
color microarray assays, Southern and Northern blots, colony 
and plaque hybridizations, DNA sequencing, primer extension, 
DNA and RNA amplification, and bead-based separation tech-
niques.8 In these applications, the labeled samples are generally 
detected with streptavidin- or antibody-conjugated enzymes in 
conjunction with chemiluminescent, fluorescent, or colorimet-
ric substrates, such as those employed in our Tyramide Signal 
Amplification (TSA™) Kits. Please consult our Handbook of 
Fluorescent Probes and Research Products or visit our Web site 
(www.probes.com) for more information.

Materials
Each labeled 5-aminohexylacrylamido-dUTP nucleotide is 

supplied as a 1 mM nucleotide solution in TE buffer (10 mM 
Tris-HCl, 1 mM EDTA, pH 8.0). These nucleotides are >95% 
pure as determined by HPLC and spectrophotometric analysis. 
Nucleotides should be stored frozen at ≤–20°C and protected 
from light. When stored properly, these products will be stable for 
up to two years. AVOID REPEATED FREEZE/THAW CYCLES.

Spectral Properties and Filter Selection
For optimal performance of the nucleotides in your applica-

tion, use a high-quality optical filter set that closely matches the 
spectral characteristics of the conjugates. Please note that these 
nucleotides may undergo small spectral shifts upon incorporation 
into polynucleotides. Table 1 lists the approximate excitation and 
emission maxima determined for each of the fluorescently labeled 
nucleotides in 50 mM phosphate buffer (pH 7.0). Full spectra for 
the labeled 5-aminohexylacrylamido-dUTP and -dCTP nucleo-
tides are available at our Web site (www.probes.com). 

Enzymatic Incorporation Protocol
We have optimized the following reverse transcription 

protocol using the SuperScript™ Direct cDNA Labeling Kit 
and Superscript™ III reverse transcriptase (Invitrogen Corp.). 
Modification of this protocol may be required for use with other 

Labeled aha-dUTP and aha-dCTP

Label Ex/Em* Color Catalog 
Number

Biotin NA Nonfluorescent B32766, 
B32772

Fluorescein 495/525 Green fluorescent F32767, 
F32773

Alexa Fluor® 555 555/570 Orange fluorescent A32762, 
A32770

Alexa Fluor® 647 650/670 Far-red fluorescent A32763, 
A32771

* Excitation (Ex) and fluorescence emission (Em) maxima, in nm.

Table 1. Labeled 5-aminohexylacrylamido-dUTP and -dCTP nucleotides.
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systems; the most useful parameter to modify is the ratio of 
labeled aha-dNTP to dNTP (i.e., the ratio of aha-dUTP to dTTP 
or aha-dCTP to dCTP, depending on the aha-dNTP used in the 
reaction). For cDNA synthesis using labeled aha-dUTP, optimal 
results are obtained using 500 μM final concentration of dGTP, 
dATP, and dCTP, and a 3:1 mixture of labeled aha-dUTP to unla-
beled dTTP to give a final combined nucleotide concentration of 
300 μM (i.e. 200 μM labeled aha-dUTP and 100 μM dTTP). For 
cDNA synthesis using labeled aha-dCTP, optimal results are 
obtained using 500 μM final concentration of dGTP, dATP, and 
dTTP, and a 3:1 mixture of labeled aha-dCTP to unlabeled dCTP 
to give a final combined nucleotide concentration of 300 μM 
(i.e. 200 μM labeled aha-dCTP and 100 μM dCTP).

Materials Required

• Labeled aha-dNTP, 1 mM solution (provided)
• 10 – 40 μg of total RNA
• SuperScript™ III Reverse transcriptase (400 U/μL)
• d(GACT) mixture containing:
 7.5 mM each of dGTP, dATP, dCTP, and 1.5 mM of dTTP (for 

reactions incorporating labeled aha-dUTP)

OR

 7.5 mM each of dGTP, dATP, dTTP, and 1.5 mM of dCTP (for 
reactions incorporating labeled aha-dCTP)

• Anchored Oligo (dT)20 Primer, 2.5 mg/mL
• 5X first-strand buffer for reverse transcriptase (250 mM Tris, 

375 mM KCl, 15 mM MgCl
2
, pH 8.3)

• 100 mM DTT
• RNaseOUT™ (40 U/μL)

Labeling Reaction

1. Add dH
2
O to the sample of RNA to bring the final volume 

to 8 μL.

2. Add 2 μL of primer and mix thoroughly.

3. Heat the template and primer mixture to 70°C for 10 minutes 
and then transfer immediately to ice.

4. To the tube containing the denatured template and primers, add:
• 6 μL 5X first-strand buffer
• 3 μL 100 mM DTT
• 2 μL d(GACT)
• 1 μL RNaseOUT™
• 6 μL Labeled aha-dNTP (1 mM solution)
• 2 μL SuperScript™ III

5. Mix gently and incubate the reaction at 25°C for 10 minutes, 
followed by a three-hour incubation at 46°C.
 
6. After cDNA synthesis, above, immediately perform the fol-
lowing hydrolysis reaction to degrade the RNA. Place the reverse 
transcription reaction at 95°C for 5 minutes to inactivate the 
reverse transcriptase and denature the RNA:cDNA hybrids. Snap 
cool by immediately placing the reaction vial into an ice bath. 
Add 15 μL of 0.1M NaOH to the reaction, mix thoroughly, and 
incubate at 65°C for 15 minutes. Add 15 μL of 0.1M HCl to 
neutralize the pH and mix gently.  

Purification of RT-Labeled DNA
Purify the labeled DNA using a Qiagen QIAQuick™ PCR 

Purification Kit using the manufacturerʼs protocol, followed by 
ethanol precipitation. 
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Prod uct List  Current pric es may be ob tained from our Web site or from our Customer Service Department.

Cat # Product Name Unit Size
A32770 Alexa Fluor® 555-aha-dCTP  *1 mM in TE buffer* .......................................................................................................................................... 50 µl
A32762 Alexa Fluor® 555-aha-dUTP  *1 mM in TE buffer* .......................................................................................................................................... 50 µl
A32771 Alexa Fluor® 647-aha-dCTP  *1 mM in TE buffer* .......................................................................................................................................... 50 µl
A32763 Alexa Fluor® 647-aha-dUTP  *1 mM in TE buffer* .......................................................................................................................................... 50 µl 
B32772 biotin-aha-dCTP  *1 mM in TE buffer* ............................................................................................................................................................ 25 µl
B32766 biotin-aha-dUTP  *1 mM in TE buffer* ........................................................................................................................................................... 25 µl
F32773 fluorescein-aha-dCTP  *1 mM in TE buffer* ................................................................................................................................................... 50 µl 
F32767 fluorescein-aha-dUTP  *1 mM in TE buffer* ................................................................................................................................................... 50 µl
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Contact Information

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.

Please visit our website — probes.invitrogen.com — for the most up-to-date 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

Molecular Probes products are high-quality reagents and materials intended for research pur pos es only. These products must be used by, or directl y under the 
super vision of, a tech nically qual i fied individual experienced in handling potentially hazardous chemicals. Please read the Material Safety Data Sheet pro vid ed for 
each prod uct; other regulatory considerations may apply.

Limited Use Label License
For research use only. Not intended for any animal or human therapeutic or diagnostic use. 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-profi t 
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 
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 scientifi c 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 Com-
mercial 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, diagnos-
tic 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) 335-0504.

Several Molecular Probes products and product applications are covered by U.S. and foreign patents and patents pending. All names con tain ing the des ig na tion ® are 
reg is tered with the U.S. Patent and Trade mark Offi ce.
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