
www.pxlence.com   

RainbowTM universal probes – instructions for use – version 2.0 p 1/23 

 

RainbowTM  
universal DNA detection probes  
for digital and quantitative PCR 

 
instructions for use 



www.pxlence.com   

RainbowTM universal probes – instructions for use – version 2.0 p 2/23 

 

Table of Contents 

REVISION HISTORY ________________________________________________________________________ 3 
VERSION __________________________________________________________________________________________ 3 
DATE _____________________________________________________________________________________________ 3 
DESCRIPTION OF CHANGE _____________________________________________________________________________ 3 

OVERVIEW RAINBOWTM TECHNOLOGY ________________________________________________________ 4 
INTRODUCTION _____________________________________________________________________________________ 4 
PROBE AND PRIMER ORDER WORKFLOW __________________________________________________________________ 5 
RAINBOW PRIMER AND PROBE NOMENCLATURE ____________________________________________________________ 5 
RECOMMENDED PRIMER AND PROBE CONCENTRATIONS AND STORAGE CONDITIONS _______________________________ 6 
RECOMMENDED PCR THERMOCYCLING CONDITIONS _______________________________________________________ 6 
REPRESENTATIVE 1-COLOR DPCR PLOTS _________________________________________________________________ 9 

HIGHER-ORDER MULTIPLEX QUANTIFICATION USING DIGITAL PCR ______________________________ 17 
CLASSIC MULTIPLEXING _____________________________________________________________________________ 19 
RATIO-BASED HIGHER-ORDER MULTIPLEXING _____________________________________________________________ 19 
COLOR-COMBINATION HIGHER-ORDER MULTIPLEXING ______________________________________________________ 19 

FREQUENTLY ASKED QUESTIONS ___________________________________________________________ 20 
RAINBOW PROBE FLUOROPHORE CHARACTERISTICS _________________________________________ 21 
REFERENCES ____________________________________________________________________________ 22 
TERMS AND CONDITIONS __________________________________________________________________ 23 

USE RESTRICTIONS _________________________________________________________________________________ 23 
NO RESALE _______________________________________________________________________________________ 23 

 

 
  



www.pxlence.com  instructions for use 

RainbowTM universal probes – instructions for use – version 2.0 p 3/23 

Revision history 

 

version date description of change 

v2.0 March 5, 2026 • addition of qPCR amplification curves 
• updated results section 

v1.5 February 5, 2025 • new fluorophores added 
• new type of probe added for qPCR applications 
• probe name update (using tag letter) 
• updated FAQ section 
• fluorophore excitation and emission maxima added in addendum 
• updated results section 

v1.4 September 24, 2024 • added terms and conditions 
• updated results section 

v1.3 March 19, 2024 • updated results section 
• updated dPCR instrument compatibilities 
• recommendation which primer (forward or reverse) to convert to  

Rainbow primer 

v1.2 Nov 07, 2023 • updated results section 
• added recommended thermocycling conditions 
• probe nmol equivalents added to number of reactions 
• extended FAQ section 

v1.1 Sept 01, 2023 • Rainbow primer and probe nomenclature added 
• updated results section 

v1.0 June 26, 2023 • initial release 
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Overview RainbowTM technology 

Introduction 

RainbowTM primers and probes enable the universal detection of DNA using digital or quantitative PCR. The 
technology is patent pending. 

As a user, you no longer need to design and optimize a target-specific probe. To accomplish universal detection 
of a DNA target, we modify one of the oligonucleotides of an existing PCR primer pair (converting it into a RainbowTM 
primer) so that a RainbowTM probe can recognize it during amplicon generation. 

Once you have one or more RainbowTM probes that are compatible with the fluorescent detection channels of your 
PCR instrument, you can quantify any target in a singleplex or multiplex assay. We offer 11 fluorophores for multiplex 
quantification of up to 7 targets (depending on the instrument; more if adopting a higher-order multiplex approach). 

RainbowTM probes can be used for any application but are ideally suited for experiments that require many different 
probes (e.g., multiplexing or higher-order multiplexing) or applications that only need small synthesis scales of 
probes (e.g., pilot experiments or patient-specific assays). 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Principle of universal DNA detection using RainbowTM technology. When unbound, the RainbowTM probe is 
quenched. When bound to the amplicon generated by the RainbowTM primer, the probe fluoresces. 
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Probe and primer order workflow 
 

1. Go to www.pxlence.com and select ‘Rainbow probes’ from the Products menu bar. 
2. To order a RainbowTM probe, 

a. select the intended use1: digital PCR or quantitative PCR 
b. select the fluorophore: 

i. dPCR: FAM (default), Yakima Yellow, HEX, ATTO 425, ATTO 550, ATTO 590, ATTO 700, 
Texas Red, ROX, Cy5, Cy5.5 

ii. qPCR: FAM (default), HEX, Texas Red, Cy5 
c. select the amount of probe (0.25 (default), 1.25, or 6.25 nmol, equivalent to 100, 500, or 2500 

reactions*) 
d. adjust the number of times you want to order this item (default is 1) 
e. click ‘Add to cart’ button (see Figure 2)  

3. Repeat step 2 if you wish to order additional probes. 
4. To order a RainbowTM primer: 

a. select the tag compatible with the probe intended to detect this amplicon (use Table 1 below) 
b. paste the primer sequence (5’-3’, only IUPAC nucleotides, no other characters, maximum 42 

nucleotides in length) 
c. give it a name (maximum 22 characters, only letters, numbers, and special characters - _ :) 
d. adjust the number of times you want to order this item (default is 1) 
e. click ‘Add to cart’ button. 

Note 1: At least 10 nmol of RainbowTM primer is delivered (> 10 000 reactions) 
Note 2: Either the forward (sense or + strand) or reverse (antisense or – strand) primer (from a classic primer 

pair) can be modified as a Rainbow primer. We recommend using the primer with the lowest Tm. 
5. Repeat step 4 if you want to order additional Rainbow primers. 
6. Go to ‘My cart’ in the top menu and click on ‘Go to checkout’ button. 

 
* As a reference, 0.25 nmol Rainbow probe is sufficient for 100 reactions of 20 µL with 125 nM probe concentration 
(i.e. 0.125 pmol probe per µL reaction to reach 125 nM probe). 
 

 
 
 
 

 

 
 

Figure 2: Order buttons for RainbowTM probes and primers 

 

Rainbow primer and probe nomenclature 

A RainbowTM PCR assay consists of 1) a RainbowTM primer, 2) a regular primer, and 3) a compatible RainbowTM 
probe. The RainbowTM primer name consists of two parts, separated by a hyphen: name-tag 

• name: the name entered by the customer during ordering (e.g. gene symbol or internal ID, typically 
supplemented with the primer orientation, e.g. F for forward, or R for reverse) 

• tag: a letter (A to H) denoting the 5’ modification of the primer; this letter is automatically added to the primer 
name upon ordering a RainbowTM primer. Probes can detect amplicons generated with a primer that has 
the same letter as the probe, e.g. Rainbow probe RBO-01-B-FAM can detect a Rainbow primer that has the 
B-tag. 

 
1 qPCR probes can also be used for dPCR applications, but not the other way. They differ by their maximum fluorescence intensity in function 
of temperature. For more information, see the ‘Frequently Asked Questions’ section. 
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The RainbowTM probe name consists of 3 parts: it starts with RBO-01 (for Rainbow dPCR) or RBO-02 (for Rainbow 
qPCR), then a letter to designate the 5’ primer tag that is recognized (A to H), and finally, a 3-letter abbreviation of 
the fluorophore (e.g. C55 for Cy5.5). For a given tag, we offer between 1 and 3 different fluorophores (e.g., HEX 
and Yakima Yellow both recognize the ‘C’ tag; the optimal choice of fluorophore depends on the instrument; see 
Table 1, Table 3, and  Table 4). 

For example, the RainbowTM PCR assay used to generate the 1-color plots below is named as follows. This assay 
detects wild-type human BRAF at position V600. 

RainbowTM primer regular primer RainbowTM probe 

BRAFV600E-WT-F-B BRAFV600E-WT-R RBO-01-B-FAM 

Recommended primer and probe concentrations and storage conditions 

The following final reaction concentrations are a good starting point for a singleplex digital PCR assay: 

RainbowTM primer  100 nM 
regular primer   300 nM 
RainbowTM probe  125 nM 

We recommend adjusting these concentrations in function of the PCR master mix, oligonucleotide sequences, or 
multiplexing degree. Multiplexing and qPCR may require higher probe concentrations (if needed, start by doubling 
the concentration; see below). Notably, the RainbowTM primer concentration must be slightly lower than the 
RainbowTM probe concentration and 3-5x lower than the regular primer concentration. 

RainbowTM primer  200 nM 
regular primer   600 nM 
RainbowTM probe  250 nM 

Probes are shipped at ambient temperature as a 60x solution (7.5 µM) and are stable for 2 years when stored at -
20 °C (recommended), or for at least 2 months when stored at room temperature. Primers are shipped at ambient 
temperature as lyophilized products. Resuspend with PCR-grade water (e.g., PXL-PGW-100) to the desired 
concentration (we recommend a stock concentration of 100 µM). Resuspended primers are stable for at least 2 
years when stored at -20 °C.  

To avoid freeze-thaw deterioration, we recommend aliquoting probes and primers to limit freeze-thaw cycles to 10 
times. 

Recommended PCR thermocycling conditions 

The thermocycling program recommended by the instrument supplier or the one that you are currently using in the 
lab is a good starting point. For dPCR we experience better peak resolution (signal-to-noise) by using one or more 
of the following modifications: 

• slow cool-down step at the end of cycling (after PCR, go to denaturation temperature for 5 seconds and 
slowly cool down to room temperature; slower is better) 

• 5 more cycles than usual (also helps to resolve dPCR rain if present) 
• short cycle times of 5-10 seconds for denaturation and 20 seconds for annealing/extension are generally 

fine 
Of note, the initial activation of the polymerase depends on the type of hot start mechanism used, with chemically 
inactivated polymerases often requiring a longer elevated temperature to activate the polymerase than an antibody-
based inactive enzyme. 
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Table 1: Compatibility of RainbowTM probes with digital PCR instruments (names of colors/channels are from the manufacturer; true colors reflect emission peaks)2 

short name [tag] 
fluorophore 

Bio-Rad Qiagen Stilla Technologies Roche Sniper ThermoFisher 

QX200 QX 
ONE QX600 QX 

Continuum QIAcuity naica 
3 

naica 
6 Nio Digital 

LightCycler DQ24 QuantStudio 
Absolute Q 

RBO-01-A-425 [A] 
ATTO 425 

   
 

    channel 1 channel 
6  

RBO-01-B-FAM [B] 
FAM 

channel 
1 

channel 
1 

channel 
1 FAM green blue3 blue3 blue3 channel 2 channel 

1 blue 

RBO-01-C-YAK [C] 
Yakima 
Yellow 

   
   teal teal    

RBO-01-C-HEX [C] 
HEX 

channel 
2 

channel 
2 

channel 
2 HEX yellow green   channel 3 channel 

2 green 

RBO-01-E-4824 [E] 
DY-482XL 

   
 

LSS G/Y       

RBO-01-A-550 [A] 
ATTO 550 

   
 

orange  green green   yellow 

RBO-01-D-TEX [D] 
Texas Red 

   
 

red    channel 4   

RBO-01-D-ROX [D] 
ROX 

  channel 
5 ROX red  yellow yellow  channel 

3 
 

RBO-01-A-590 [A] 
ATTO 590 

  channel 
6 

 
       

RBO-01-H-5404 [H] 
DY-540XL 

   
 

LSS O/R       

RBO-01-E-5214 [E] 
DY-521XL 

   
 

   LSSD    

RBO-01-F-CY5 [F] 
Cy5 

 channel 
3 

channel 
3 Cy5 crimson red red red channel 5 channel 

4 dark red 

RBO-01-G-C55 [G]  
Cy5.5 

 channel 
4 

channel 
4 

 
far red    channel 6 channel 

5 
 

RBO-01-G-700 [G] 
ATTO 700 

   
 

far red  IR IR    

 
2 Not all probes have been tested on all instruments. As such, Table 1 provides guidance for selecting the right fluorophore based on the instrument specifications (see also Table 3). 
3 For naica and Nio, we recommend the qPCR version of the FAM probe (RBO-02-B-FAM) for better separability. 
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Table 2: Availability of qPCR RainbowTM probes, compatible with virtually all qPCR instruments (colors reflect emission peak 
maxima) 

   
short name [tag] 

fluorophore 

RBO-02-B-FAM [B] 
FAM 

RBO-02-C-HEX [C] 
HEX 

RBO-02-D-TEX [D] 
Texas Red 

RBO-02-F-CY5 [F] 
Cy5 
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Representative 1-color dPCR plots 

Below are representative 1-color singleplex results using different RainbowTM probes on various digital PCR 
instruments. Each time, a BRAF V600 wild-type assay was used with fragmented human genomic DNA as input (0.7 
copies per partition (λ), resulting in an equal number of positive and negative partitions).  

Where mentioned, the peak resolution is calculated according to Lievens et al., 2016. The primer and probe 
concentrations (in nM) are mentioned as (RainbowTM primer / regular primer / RainbowTM probe) followed by the 
probe’s short name. 

Bio-Rad - QX200 

FAM 

4.64 (100/300/125) RBO-01-B-FAM 

 
HEX 

3.04 (100/300/125) RBO-01-C-HEX 
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Bio-Rad - QX600 

FAM 

 
2.08 (100/300/125) RBO-01-B-FAM 

 

Cy5 

 
4.6 (100/300/125) RBO-01-F-CY5 

 

ROX 

 
1.03 (100/300/125) RBO-01-D-ROX 

HEX 

 
2.35 (100/300/125) RBO-01-C-HEX 

 

Cy5.5 

 
1.75 (100/300/125) RBO-01-G-C55 

 

ATTO 590 

 
1.21 (100/300/125) RBO-01-A-590

The QX600 results were generated using ddPCR Multiplex Supermix. 
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Bio-Rad – QX Continuum 

 

FAM HEX 

 

Cy5 

 

 

 

 

 

The QX Continuum results were generated using QX Continuum™ ddPCR™ Supermix for Probes. 
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Roche - Digital LightCycler system  

FAM 

(100/300/125) RBO-01-B-FAM 

 

Cy5 

 
(100/300/125) RBO-01-F-CY5 

 

ATTO 425 

 
(100/300/125) RBO-01-A-425 

HEX 

(100/300/125) RBO-01-C-HEX 

 

Texas Red 

 
(100/300/125) RBO-01-D-TEX 

 

Cy5.5 

 
(100/300/125) RBO-01-G-C55 

The Digital LightCycler results were generated with a Digital LightCycler Universal Nanowell Plate and Digital LightCycler 5x 
DNA Master.
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Qiagen - QIAcuity dPCR system 

 

FAM 

 
(100/300/125) RBO-01-B-FAM 

HEX 

 
(100/300/125) RBO-01-C-HEX 

ATTO 550 

 
(100/300/125) RBO-01-A-550

 

Texas Red 

 
(100/300/125) RBO-01-D-TEX 

Cy5 

 
(100/300/125) RBO-01-F-CY5 

The QIAcuity results were generated using a Nanoplate 26K 24-well and the OneStep Advanced Probe Kit (which, in our 
hands, yields superior results compared to the Probe PCR Kit, even for DNA targets; just omit the reverse transcriptase and RT 
step when not quantifying RNA). Note: The more recent MasterMix Kit (#1133251) has similar performance as the OneStep 
Advanced Probe Kit, and is our recommended choice for Rainbow multiplexing. 
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ThermoFisher - QuantStudio Absolute Q Digital PCR System 
FAM 

 
(100/300/125) RBO-01-B-FAM 

 

HEX 

 
(100/300/125) RBO-01-C-HEX 

 

ATTO 550 

 
(100/300/125) RBO-01-A-550 

 

Cy5 

 
(100/300/125) RBO-01-F-CY5 

The Absolute Q results were generated with QuantStudio Absolute Q MAP16 Plate Kit and the Absolute DNA Digital PCR 
Master Mix.  
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Sniper - DQ24 Digital PCR System 

FAM 

 
0.88 (100/300/125) RBO-01-B-FAM 

 

ATTO 425 

 
0.69 (100/300/125) RBO-01-A-425 

 

Cy5 

 
1.37 (100/300/125) RBO-01-F-CY5 

 

HEX 

 
0.88 (100/300/125) RBO-01-C-HEX 

 

ROX 

 
0.96 (100/300/125) RBO-01-D-ROX 

 

Cy5.5 

 
1.02 (100/300/125) RBO-01-G-C55 

 

The DQ24 results were generated with 4*4 format consumable and 5X dPCR Mastermix. 
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Stilla Technologies - Nio 

 

FAM

 
9.5 (300/900/375) RBO-02-B-FAM 

 

ATTO 550 

 
10.2 (300/900/375) RBO-01-A-550 

 

Cy5 

 
8.7 (300/900/375) RBO-01-F-CY5 

 

HEX 

 
12.7 (300/900/375) RBO-01-C-HEX 

 

ROX 

 
9.5 (300/900/375) RBO-01-D-ROX 

 

 

The Nio results were generated with the Ruby Chip and naica multiplex PCR MIX 10X. 
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Representative qPCR amplification plots 

Below are representative 1-color singleplex results obtained with different RainbowTM probes across various 
quantitative PCR instruments. Each time, a BRAF V600 wild-type assay was used with fragmented human genomic 
DNA as input.  

Where mentioned, the Cq is automatically calculated. The primer and probe concentrations (in nM) are mentioned 
as (RainbowTM primer / regular primer / RainbowTM probe) followed by the probe’s short name. 

Bio-Rad – CFX384 Touch Real-Time PCR Detection System 
 

FAM 

 
22.46 (100/300/125) RBO-02-B-FAM 

 
TEX 

 
22.54 (100/300/125) RBO-02-D-TEX 

 

HEX 

 
22.43 (100/300/125) RBO-02-C-HEX 

 
CY5 

 
23.13 (100/300/125) RBO-02-F-CY5 

The CFX results were generated with Thundertaq mastermix (pxlence). 
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Roche – LightCycler 480 

 

FAM 

 
27.36 (100/300/125) RBO-02-B-FAM 

TEX 

 
27.40 (100/300/125) RBO-02-D-TEX 

 

HEX 

 
27.52 (100/300/125) RBO-02-C-HEX 

Cy5 

 
27.75 (100/300/125) RBO-02-F-CY5 

The LC480 results were generated with Thundertaq mastermix (pxlence). 



www.pxlence.com   

RainbowTM universal probes – instructions for use – version 2.0 p 19/23 

Higher-order multiplex quantification using digital PCR 

Digital PCR is very well suited for multiplex quantification, because of the partitioning of the template molecules. 
As a result, there is much less competition among the different assays, enabling the accurate quantification of 
rare events, or analytes of very different concentration. 

While in principle as many targets can be simultaneously quantified as fluorescent detection channels available in 
the digital PCR instrument at hand (i.e. classic multiplexing), there are various methods to quantify more targets 
than detection channels, a strategy called higher-order multiplexing (Huggett et al., 2020). At pxlence, we use the 
ratio-based or color-combination strategy. 

Classic multiplexing 

If you are new to digital PCR, we recommend starting with classic multiplexing, i.e. 
quantifying maximally the same number of targets as fluorescent detection channels in 
your instrument. In a 8-, 7-, 6-, 5-, 4-, 3- and 2-color instrument, you can thus quantify up 
to 8, 7, 6, 5, 4, 3 and 2 targets in the same reaction, respectively. 
According to the dMIQE guidelines (Huggett et al., 2020), we recommend inspecting 2-
color plots during assay optimization and as quality control in the final experiments (see 
Figure 3). Target A is detected with a 100% channel 1 probe; target B with a 100% 
channel 2 probe; the double-positive cluster AB contains partitions with both A and B 
targets and has equally high fluorescence intensity as single positive clusters for a non-
competing assay (top) or half the fluorescence intensity for a competing assay (bottom) 
(Whale et al., 2016). 
 
 
 

Ratio-based higher-order multiplexing 

This strategy enables the quantification of 3 (or more) targets in 2 channels, using a 
mixture of probes for the additional target(s). As in classic multiplexing, target A and B 
are detected using pure channel 1 or 2 probes, respectively, but an additional target 
(here C) is detected with a 50:50 mixture of probes for channel 1 and 2 (Figure 4). In 
principle, up to 5 targets can be quantified by using probe mixtures of 25:75, 50:50, and 
75:25 (Whale et al., 2016). With 50:50 probe mixtures (3 targets in 2 channels), n x (n - 1) 
x 3/2 targets can be simultaneously quantified using an n-color dPCR instrument. 
For accurate quantification, the double- and triple positive clusters can be safely ignored, albeit with some loss of 
precision (depending on the target concentration). 

 
Color-combination higher-order multiplexing 

When using dual-color combinations, each target is detected with a 50:50 mixture of 
probes, whereby no single-positive partitions exist; hence, target A is quantified as a 
double-positive cluster. This strategy has been applied in qPCR (e.g. Marras et al., 2019), 
and is perfectly suitable for dPCR as well. In principle, n x (n - 1) / 2 targets can be 
simultaneously quantified using an n-color dPCR instrument. For accurate quantification, 
the higher-order positive clusters (e.g. AX, AY, AXY, resulting from partitions in which 
other targets detected in the same channels are co-amplified) can be safely ignored, albeit with some loss of 
precision (depending on the target concentration). Three or more 
colors can also be combined. 

AB
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Figure 3: Classic multiplexing with non-competing (top) and competing (bottom) assay. 
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Figure 4: Ratio-based multiplexing (here using 50:50 probe mixture) 
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Figure 5: Dual-color combination multiplexing 
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Frequently Asked Questions 

1. Question: Should a DNA detection probe not be target specific? 

Answer: It is a common misunderstanding that a probe is absolutely required for an assay to be 
specific. In fact, a double-strand specific dye (e.g. EvaGreen or SYBR Green I) is perfectly suitable 
for selective amplification of a target of interest. Crucially important is the selectivity of the primer 
pair, which can be predicted using in silico tools (e.g. primerBLAST, or BiSearch) and verified 
empirically (through electrophoresis or amplicon sequencing). Sometimes, a probe may mask co-
amplification of an unwanted amplicon, severely impacting analytical sensitivity (see e.g. 
Vandenbroucke et al., 2001, Figure 4). We therefore strongly recommend enforcing – where 
possible – that the primer pair is specific on itself.  

Obviously, primer dimer formation is problematic when using a universal probe or generic DNA 
binding dye. Therefore, we recommend a) to include no-template controls, and b) keep primer 
concentrations (especially in multiplex reactions) as low as possible (in general, there is no need 
to go beyond 300 nM for end-point detection in digital PCR, 50-100 nM is a good starting point). 
Several tools exist to predict primer dimer formation (e.g. PrimerDimer) 

2. Question: Can I detect the same target with two different fluorophores? 

Answer: Yes. In general, we recommend ordering one primer as two different RainbowTM primers 
(see below) and using each at half of the normal concentration. At pxlence, we use this strategy in 
a ratio-based or dual-color combination strategy to achieve higher-order multiplexing.  

For example, order the same primer in 2 different RainbowTM versions, e.g. modify the primer with 
the B tag sequence (to be detected with a FAM-labeled probe) and modify the same primer with 
the C tag sequence (to be detected with a HEX-labeled probe). 

3. Question: Can I use my existing PCR primers with the universal RainbowTM probes? 

Answer: Absolutely. One of the attractive features of the RainbowTM probes is that any good 
primer assay can be converted into a RainbowTM assay by modifying one of the primers. Simply 
enter your primer sequence as instructed in the ‘Probe and primer order workflow’ section, and 
you will receive a modified primer whose amplicon can be detected by the intended probe. We 
recommend converting the primer with the lowest Tm (from a given primer pair). 

4. Question: Why are universal RainbowTM probes different for dPCR and for qPCR? 

Answer: The original Rainbow probes (name starting with ‘RBO-01-‘) were developed for digital 
PCR, where fluorescence measurements are done at the end of the PCR, typically well below the 
annealing temperature (e.g., room temperature). In contrast, during real-time PCR, fluorescence 
measurements are done at the annealing temperature (e.g., 60 °C). To increase fluorescence 
intensity at higher temperatures, we developed probes suitable for qPCR (name starting with 
‘RBO-02-‘). Of note, the qPCR probes also work for digital PCR (but not vice versa) and recognize 
the same tags. For the Stilla Technologies’ dPCR instruments, we recommend the qPCR version 
of the FAM probe (RBO-02-B-FAM). 

5. Question: Does the Rainbow primer modification alter the melting temperature? 

Answer: Yes, but only from PCR cycle 2 onwards. In cycle 1, only the target-specific part of the 
Rainbow primer binds to the target template. This step occurs at the melting temperature (Tm) 
and associated selectivity of the original (unmodified) primer. In later cycles, the entire Rainbow 
primer anneals to existing amplicons, increasing its Tm by at least 10 °C. 

6. Question: Can the universal probe technology be licensed from pxlence? 

Answer: Yes. Please contact sales@pxlence.com to enquire about licensing options. 
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Rainbow probe fluorophore characteristics 

A Rainbow primer is 5' modified with a tag, to be recognized by the Rainbow probe. The tag is a one-letter 
character (A-H), part of the probe and primer name. 
 
Table 3: Probe fluorescence characteristics (probes are ordered according to their emission maximum) 
 

probe name primer tag 
compatibility fluorophore excitation max (nm) emission max (nm) 

RBO-01-A-425 A ATTO 425 438 484 

RBO-01-B-FAM B FAM 493 517 

RBO-01-C-YAK C Yakima Yellow 530 550 

RBO-01-C-HEX C HEX 533 559 

RBO-01-H-4824 E DY-482XL 482 565 

RBO-01-A-550 A ATTO 550 553 574 

RBO-01-D-TEX D Texas Red 586 603 

RBO-01-D-ROX D ROX 578 604 

RBO-01-A-590 A ATTO 590 592 621 

RBO-01-H-5404 H DY-540XL 537 624 

RBO-01-E-5214 E DY-521XL 526 666 

RBO-01-F-CY5 F Cy5 651 670 

RBO-01-G-C55 G Cy5.5 683 703 

RBO-01-G-700 G ATTO 700 699 715 
 
 
While the same tag can be recognized by different probes (Table 4), the fluorophore-tag combinations are 
deliberately defined to enable simultaneous detection of up to 8 different fluorophores on any commercially 
available digital PCR instrument to date (the maximum number depends on the instrument). 
 
 
Table 4: Overview of RainbowTM primer tags recognized by the various RainbowTM probes 

A B C D E F G H 

ATTO 425 FAM HEX Texas Red DY-521XL4 Cy5 Cy5.5 DY-540XL4 

ATTO 550  Yakima Yellow ROX DY-482XL4  ATTO 700  

ATTO 590        
 
 
 

 
4 Long Stokes shift probes are not available off the shelf. Please contact sales@pxlence.com to enquire about their availability. 
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Terms and conditions 

Use Restrictions 

The customer may not analyze, reverse engineer, or disassemble any pxlence product. Oligonucleotide sequences 
designed by pxlence and included in its products are the exclusive property of pxlence and cannot be sold, shared, 
or disclosed publicly. pxlence’s manufactured and sold products are intended solely for research purposes. Data 
interpretation and clinical outcomes are the customer's responsibility. 

No Resale 

Except as expressly set forth herein, the sale or resale of pxlence products by any person other than pxlence is 
strictly prohibited without the express, written consent of pxlence. pxlence accepts all orders for and makes all 
sales of pxlence products subject to the foregoing use restrictions. 

 


