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Starting with eukaryotic RNA, this standard protocol describes the reverse transcription of RNA to cDNA while 
concurrently incorporating aminoallyl-labeled dUTPs (aa-dUTP). The aminoallyl groups are then coupled to a fluorescent 
molecule, e.g. PromoFluor-555P or PromoFluor-647P NHS ester.  
PromoFluor NHS esters are included in our PromoFluor Special Packaging (order no.: PK-PFXXX-1-01A; 5 x 0.2 mg) as 
ready-to-use aliquots.  
 
Resuspend 0.2 mg of dye ester in 100 μl of fresh DMSO prior to use. Reaction tubes should be kept in the dark in order 
to prevent photobleaching of the dyes (e.g. wrap all reaction tubes with foil and keep covered as much as possible). 
 
Note: Dye esters must either be used immediately or aliquoted and stored at –20°C or –70°C. Any water introduced to 
the dye esters will result in lower coupling efficiency due to the hydrolysis of the dye esters. As DMSO is hygroscopic 
(absorbs water from the atmosphere), store it well sealed in the presence of a desiccant.  
 
 

Protocol: 

 
1. Incorporate aa-dUTP into your cDNA using a standard Reverse Transcription protocol.  
 
2. Purify cDNA (remove unincorporated aa-dUTP and free amines) using a commercially available nucleic acid  
purification kit such as the Qiagen QIAquick Kit or an ultrafiltration tube (e.g. Microcon tube). 
 
3. Coupling aa-cDNA to PromoFluor Dye:  
 
3.1 Resuspend aminoallyl-labeled cDNA in 10 μl 0.1 M sodium carbonate buffer (Na2CO3), pH 9.0.  
Note: Carbonate buffer changes composition and should be prepared fresh every 2 - 4 weeks.  
 
3.2 Add 10 μl of the appropriate NHS ester PromoFluor dye (prepared in DMSO; see above).  
Note: To prevent photobleaching of the PromoFluor dyes, dyes should be kept in the dark (e.g. wrap all reaction tubes 
with foil and keep covered as much as possible). 
 
3.3 Incubate the reaction mixture in the dark for 1 hour at room temperature.  
 
4. Reaction Purification: Removal of uncoupled dye (Qiagen PCR Purification Kit)  
 

4.1 To each tube add 35 μl 100 mM NaOAc pH 5.2.  
 
4.2 Add 250 μl (5x reaction volume) Buffer PB (Qiagen supplied).  
 
4.3 Place a QIAquick spin column in a 2 ml collection tube (Qiagen supplied), add sample to the column, and centrifuge 
at ~13,000 for 1 minute. Discard the flow-through, and re-use the collection tube.  
 
4.4 Wash column by adding 0.75 ml Buffer PE (Qiagen supplied) to the column and centrifuge at ~13,000 for 1 minute.  
Note: Make sure ethanol is added to Buffer PE before using (see label for correct volume).  
 
4.5 Discard the flow-through, and centrifuge empty collection tube and centrifuge column for an additional 1 minute at 
maximum speed.  
 
4.6 Place column in a clean 1.5 ml microfuge tube and carefully add 30 μl Buffer EB (Qiagen supplied) to the center of 
the column membrane.  
 
4.7 Incubate for 1 minute at room temperature.  
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4.8 Elute by centrifugation at ~13,000 rpm for 1 minute.  
 
4.9 Elute a second time into the same tube by repeating steps 4.6- 4.8. The final elution volume should be ~60 μl.  
Note: This protocol is modified from the Qiagen QIAquick Spin Handbook (04/2000, page 18).  
 
5. Analysis of Labeling Reaction: 
 

5.1 Wash a 50 μl Beckman quartz MicroCuvette with water and blow dry with compressed air duster.  
 
5.2 Pipette entire undiluted sample into the cuvette and place cuvette in spectrophotometer.  
 
5.3 For each sample measure absorbance at 260 nm and either 550 nm for PF-555 or 650 nm for PF-647, as appropriate.  
 
5.4 Pipette sample from cuvette back into the original sample tube.  
 
5.5 For each sample calculate the total picomoles of cDNA synthesized using:  
 

                         [OD260 * volume (μl) * 37 ng/μl * 1000 pg/ng] 
pmol nucleotides =  

                                                 324.5 pg/pmol  
 
Note: 1 OD260 = 37 ng/μl for cDNA; 324.5 pg/pmol average molecular weight of a dNTP)  
 
5.6 For each sample calculate the total picomoles of dye incorporation (PF-555P or PF-647P accordingly) using:  
 

                          OD550 * volume (μl) 
pmol PF-555P =  

                                    0.15  
 
 

                          OD650 * volume (μl) 
pmol PF-647P =  

                                    0.25  
 
 

                                  pmol cDNA 
nucleotides/dye ratio =  

                                  pmol PF dye  
 
Note: >200 pmol of dye incorporation per sample and a ratio of less than 50 nucleotides/dye molecules are optimal for 
hybridizations. 
 
5.7 After analysis mix together the two differentially labelled probes (PF-555 vs. PF-647) which will be hybridized to the 
same microarray slide.  
 
5.8 Dry the PF-555P/PF-647P probe mixture to completion in a speed vac and continue with the hybridization of the 
probe to a microarray slide 
 
 
 
 
 
Intended use: For in vitro research use only. Not for diagnostic or therapeutic procedures. 

 


