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Primer design guidelines  
The Xdrop™ enrichment technology relies on carefully designed and highly specific PCR primer pairs. Two 
sets of non-overlapping PCR primer pairs are required. The first one is called dPCR primer set and is 
responsible for creating a fluorescent signal used for target selection. The second set of PCR primers, called 
the qPCR QC primer set, is used to validate the assay and quantify the number of target fragments in the 
pool of enriched fragments.  

If the target spans over a region of 50 kb or longer, a combination of two or more sets of dPCR/qPCR primers 
are recommended. 

Help for designing primers can be found in the online primer design tool at https://samplix.com/primer 

Click on the button “Design by using FASTA sequence” or “Design by using gene name”, depending on the 
available information for the design. 
 

  
 
Then, you will be asked to log in or create an account.  
 

https://samplix.com/primer
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The login allows you to save your design on our server.  
 
If you select the “Design by using gene name”, select the genome and search for a gene or another search 
term. The retrieved entries will be shown below. Identify the one you would like to design primers of, if 
more than one returned, and click “Select for design”. In the example below, Homo sapiens genome (build 
GRCh38.p12) was selected from the dropdown and BRCA2 was used as search term. The tool identified the 
BRCA2 gene on the human genome, which was selected for design. 
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Note that several options are available for the design, such as Background organism, useful when working 
with mixed samples, or Amplicon spacing (for multiplex approaches). It is also possible to exclude specific 
regions. 
 

 
If you select “Design by using FASTA sequence” option, you will be redirected to the same tool, with the 
sequence box empty. Simply copy/paste your FASTA sequence in the Sequence box and submit the design. 

Note that it can take few minutes, but progress can be monitored under “My designs”.  
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The design can be viewed once completed. An email notification is sent upon completion. 

 

Note that different primer sets for both dPCR and qPCR QC primer sets are provided by the tool, along with 
several relevant metrics of the designed primers. 
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General guidelines for primer design 
If you would like to use a different tool for designing primers, please take into account the following 
information regarding amplicon length and melting temperature for dPCR and qPCR QC primers. 
 

 dPCR primers qPCR QC primers 
Amplicon length 120-160 bp 80-120 bp 

Melting temperature ~ 60°C ~ 60°C 
 

 
Note: The qPCR QC primer pair must be different from the enrichment dPCR primer pair and placed within 
2 kb distance from it. The qPCR QC and dPCR amplicons must not overlap. 
 
The risk of false-negative enrichment prediction increases if the validation qPCR assay is placed further 
away from the dPCR assay.  

The following guidelines apply to both dPCR and qPCR QC primer pairs: 

• Avoid primer pairs with more than 2°C difference in melting temperature between forward and 
reverse primer. 

• Avoid placing primers in low complexity regions.  

• Primers need to be specific. Avoid primer pairs that amplify sequences not related to the target 
sequence.  

• Follow the general recommendations for PCR primer design: avoid self-complementarity, stable 
secondary structures, hairpins etc.  
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Primer Testing 
For every new target and prior to generating droplets, both the dPCR enrichment primers and the qPCR QC 
primers must be optimized, preferably by qPCR, using your sample DNA and Samplix dPCR reagents ● and 
qPCR dye ●. For this assay, include a negative control with no template and at least three different 
concentrations of your template (or a biological replicate) in the range of the amount of input DNA suggested 
by the online sample calculation tool at samplix.com (see Fig. 1). 
 
Use the Samplix primer test PCR kit (Cat. No. RE10200) that includes Samplix dPCR mix (2X) ● and Samplix 
qPCR dye ● to verify the primers and reaction efficiency.  

 
If possible, we recommend testing more than one primer set. For each primer set, we recommend 
constructing a standard curve using at least three different concentrations of input DNA, for example: 50 
ng/µl, 10 ng/µl and 2 ng/µl. 

 
The primer test reagents are optimized for the following reaction mix using Samplix Primer test PCR kit (Cat. 
No. RE10200):  

dPCR reaction mix  
Final 

concentration 1 reaction X reactions 
H2O (molecular grade)  7,2 μl  
dPCR mix (2x) ● 1x 10 μl  
Primer Forward 10 µM 0,2 µM 0,4 μl  
Primer Reverse 10 µM 0,2 µM 0,4 μl  
qPCR dye (20x) ● 1x 1 μl  
Total mix  19 μl  
    
Template DNA  1 μl  
Total volume  20 µl  

 
And the following qPCR program:  
 

Temperature Duration Cycles 
30°C 5 sec 1x 

94°C 2 min 
94°C 3 sec 40x 

Annealing temp. 30 sec 
Data acquisition* - 
Melting curve 70-

90°C 
 1X 

*Follow manufacturer’s protocol for data acquisition program. 
 
Note: disable the ROX normalization during setup if your instrument provides this type of functionality. 

Note: The annealing temperature needs to be adjusted to the specific primer sets tested (~60 °C). 
Note: Samplix dPCR reagents are recommended for qPCR QC primer testing, but different qPCR reagents 
could also be used. 
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You can set up a qPCR plate as in the following schematic view, where 4 primer sets (lanes 1-4) and 3 
concentrations of input DNA (50 ng/µl, 10 ng/µl and 2 ng/µl) are tested, along with negative controls (NTC), 
all in duplicates. 
 

 

Lane Primer set  Ct value 
(50 ng) 

Ct value (10 
ng) 

Ct value  
(2 ng) 

Efficiency 

1           

2           

3           

4           

5           

6           

7           

8           

9           

10           

11           

12           
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We recommend running a melting curve analysis with the template DNA, dPCR primers, and Samplix reagents 
to check for the presence of alternative amplicons and primer-dimers. Consider running a temperature 
gradient to determine the optimal annealing temperature. 

The supplied qPCR dye (20x) ● maximum values for excitation and emission are approximately 497 nm and 
520 nm respectively (SYBRTM green settings). Make sure these values are selected in your qPCR instrument. 

Calculate the PCR efficiency using the Ct values as input with the formula: (10^(-1/slope)-1) *100 

Where the slope refers to the slope of the standard curve (X-axis: Log10 of the DNA concentration; Y-axis: Ct 
values, see Fig. 1). 

Here an example for a primer set called dPCR_set1, tested with three DNA concentrations (50, 10, and 2 
ng/µl), tested in duplicate: 

Primer set DNA Concentration 
(ng/µl) 

Log10 DNA 
Concentration 

Ct replicate 1 Ct replicate 2  Mean Ct 

dPCR_set1 50 1,6990 26,51 26,71 26,61 
dPCR_set1 10 1,0000 29,18 29,48 29,33 
dPCR_set1 2 0,3010 31,17 31,33 31,25 

 

dPCR_set1 Slope = -3,3297 

dPCR_set1 Efficiency = 99,7 

 

Make sure that your designed primer pairs have an efficiency between 90-110 % and that the suggested DNA 
input amount yields a Ct value below 30. 

 

 

Fig. 1. Calculate PCR efficiency with at least three different concentrations of input DNA using the Samplix 
Primer test PCR kit (Cat. No. RE10200) and your designed primers. Left: Amplification plot of three DNA 
concentrations. Right: Standard curve and calculations of PCR efficiency. 

Note: We also provide a tool for calculating the optimal amount of input template DNA based on targets 
per genome or per nanogram. You find both of them under “DNA input calculator” following this link.  

https://samplix.com/calculations
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