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Sample processing on ABI PRISM 7000, 7300, 7700, and 7900 SDS instruments, 
the Applied Biosystems 7500 Real-Time PCR System, and the LightCycler 480 

We recommend testing at least 24 genomic DNA samples in duplicate in one experiment, 

10 samples in duplicate in two experiments, or five samples in duplicate in three 

experiments to optimize the use of the controls, and the primers and probe mixes. The plate 

scheme in Figure 3 shows an example of such an experiment. 

 
 
Figure 3. Suggested plate setup for one experiment with the ipsogen MPL W515L/K MutaScreen Kit. PC: Positive 
control; NC: Negative control; COS: Cut-off sample; H2O: Water control; S: DNA sample.  
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qPCR on ABI PRISM 7000, 7300, 7700 and 7900 SDS instruments, the Applied 
Biosystems 7500 Real-Time PCR System, and the LightCycler 480 

Note: Perform all steps on ice. 

Procedure 

1. Thaw all necessary components and place them on ice. 

2. Prepare the following qPCR mix according to the number of samples being processed. If 

using 96-well-plate qPCR equipment, we recommend performing all measurements in 

duplicate. 

Note: All concentrations are for the final volume of the reaction. 

Table 7 describes the pipetting scheme for the preparation of one reagent mix, 

calculated to achieve a final reaction volume of 25 µl. A pre-mix can be prepared, 

according to the number of reactions, using the same primers and probe mix (either PPM-

MPL W515L or PPM-MPL W515K). Extra volumes are included to compensate for 

pipetting error. 

 
Table 7. Preparation of qPCR mix 

 Component 1 rxn (µl) 18+1 rxns (µl) 28+1 rxns (µl) 56+1 rxns (µl) Final conc.  

TaqMan Universal 
PCR Master Mix, 2x 12.5 237.5 362.5 712.5 1x 

 Primers and probe 
mix (PPM-MPL 
W515L or PPM-MPL 
W515K), 10x 

2.5 47.5 72.5 142.5 1x 

 

 Nuclease-free, PCR-
grade water 5.0 95.0 145.0 285 – 

 

 Sample (to be 
added at step 4) 

5 5 each 5 each 5 each – 
 

 Total volume 25 25 each 25 each 25 each –  

Conc.: concentration; rxn(s): reaction(s). 
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3. Dispense 20 µl of the qPCR pre-mix per well. 

4. Add 5 µl of the material to be tested (25 ng sample genomic DNA or controls) in the 

corresponding well (total volume 25 µl). 

5. Mix gently by pipetting up and down. 

6. Close the plate and briefly centrifuge (300 x g for approximately 10 s). 

7. Load the plate in the thermal cycler apparatus according to the manufacturer’s 

recommendations. 

8. Program the thermal cycler with the thermal cycling program as specified in Table 8 or 9 

depending on the instrument being used. 
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Detailed procedure for the ABI PRISM 7000, 7300, 7700 and 7900HT SDS 
instruments, and the Applied Biosystems 7500 Real-Time PCR System  

The thermal cycling program is shown in Table 8.  

Table 8. Temperature profile for ABI PRISM 7000, 7300, 7700 and 7900HT SDS instruments, and the Applied 
Biosystems 7500 Real-Time PCR System 

 Parameters   

 Mode of analysis Standard Curve – Absolute Quantitation  

 Hold Temperature: 50°C 

Time: 2 min 

 

 Hold 2 Temperature: 95°C 

Time: 10 min 

 

 Cycling 50 times 

92°C for 15 s 

60°C for 1 min with acquisition of FAM and VIC 
fluorescence; quencher: MGB 
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Detailed procedure for the ABI PRISM 7000, 7300, 7700 and 7900HT SDS, and 
the Applied Biosystems 7500 Real-Time PCR System instrument setting of post-read 
run analysis 

 Users who are familiar with the use of the function “allelic discrimination” should go 

directly to step 6.  

 Instrument setting could slightly differ between instruments. Refer to your user manual for 

more details. 

 

 
Reaction plate          System            Amplification run      Post-read run 

1. Navigate to Start > Programs. 

2. Select “File” and then “New”. 

3. In the new document wizard: 

3a.  From the Assay drop-down list, select Allelic Discrimination. 

3b.  Accept the default settings for the Container and Template fields (96-well clear and 

blank document). 

3c.  In the Plate Name field, enter AD post-read. 
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4. Click Next to access the “Select Markers” page. If the marker list on this page contains a 

marker suitable for your application, skip to step 6. 

 

 
 

5. If the marker list does not contain a marker suitable for your application, as above, 

follow these steps to create detectors and marker: 

5a.  Click New Detector. 

5b.  In the New Detector dialog box, enter Allele A in the Name field. 

5c.  Leave the Reporter Dye field set to FAM. 

5d.  Select a color you prefer, and then click OK. 

5e.  Click Create Another. 

5f.  In the Name field, enter Allele B. 

5g.  Select VIC in the Reporter Dye field. 
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5h. Select a color you prefer, then click OK. 

 

 
6. In the select markers window: 

6a.  Click New Marker. 

6b.  In the New Marker dialog box, enter MPL in the New Marker Name field. 

6c.  In the Detector Name field, select the Allele A and Allele B detectors you created in 

the step 5. 

6d.  Click OK. 

 

 
 

7. In the Select Markers window, select either the MPL marker you created in step 5 or a 

suitable marker, then click Add. 
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Note: To remove a marker, select it, and then click Remove. 

8. Click Next. 

9. In the Setup Sample Plate page, select the marker for wells. Click-drag to select wells that 

contain samples. 

10. Click Finish. 

11. Select the Instrument tab and set the value in the Sample Volume field to 25 µL. 

12. Click File > Save > Save to retain the name you assigned when you created the plate 

document. 

13. Load the reaction plate into the instrument. 

14. Start the post-read run. 

15. Click Post-Read. 

The instrument will perform a run of 1 cycle of 60 s at 60°C. 

Note: During this post-read run, the instrument collects FAM and VIC fluorescence in each 

well.  
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To export the results, click File then Export.Click Results. 

Analyze export file. An example of the output is shown below:  
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Detailed procedure for the LightCycler 480 instrument 

1. On the home page, click New Experiment. 

2. Depending on the instrument used (LightCycler 480 I or II), perform either step 2a for the 

LightCycler 480 I or step 2b for the LightCycler 480 II. 

2a. For the LightCycler 480 I: Select Multi Color Hydrolysis Probe in the Detection Format 

field, then click Customize. Verify that the channels FAM (483-533) and VIC/Hex (523-

568) are selected in the Detection Format field. 

2b. For the LightCycler 480 II: Select Dual Color Hydrolysis Probe in the Detection Format 

field, then click Customize. Verify that the channels FAM (465-510) and VIC/Hex (533-

580) are selected in the Detection Format field. 

A screenshot from the LightCycler 480 I instrument is shown below. 

 

 
A screenshot from the LightCycler 480 II instrument is shown below. 
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Note: When describing the plate set up on the instrument, click Endpt Geno and in step 

1, select Workflow section. 

3. Run the PCR program, which is shown in Table 9. 
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Table 9. Temperature profile for the LightCycler 480 instrument 

 Parameters   

 Hold 1 Temperature: 50°C 

Time: 2 min 

 

 Hold 2 Temperature: 95°C 

Time: 10 min 

 

 Cycling 50 times 

92°C for 15 s 

60°C for 1 min with acquisition of FAM fluorescence 
corresponding to 483–533 nm and VIC fluorescence 
corresponding to 523–568 nm for LC480 version 01 and 
acquisition of FAM fluorescence corresponding to 465–510 nm 
and VIC fluorescence corresponding to 533–580 nm for LC480 
version 02 

 

 Hold 3 Temperature: 60°C 

Time: 1 min with acquisition of FAM fluorescence corresponding to 
483–533 nm and VIC fluorescence corresponding to 523–568 nm 
for LC480 version 01 and acquisition of FAM fluorescence 
corresponding to 465–510 nm and VIC fluorescence 
corresponding to 533–580 nm for LC480 version 02 
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Detailed procedure for LightCycler 480 instrument setting of end point analysis 

Users who are familiar with the use of the function “Allelic Discrimination” can go directly to 

step 6. 

1. At the end of PCR, click Analysis. 

2. In the Create New Analysis dialog box, select Endpoint Genotyping in the Analysis Type 

field, then select the subset to analyze in the Subset field.  

 
 

 
 

3. In the next window, select VIC/HEX fluorescence for the X allele column and FAM 

fluorescence for the Y allele column. 
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The following window appears. In this window, the upper left segment shows the plate 

set up while the bottom left shows the fluorescence results for each sample. On the right 

of the screen, a scatter plot is shown that gives the allelic discrimination based on FAM 

and VIC fluorescence measured at the 50th PCR cycle. 

 
 

4. To export data, right-click thesamples results template, then select Export Table. The file 

will be saved in a text (*.txt) format.  

5. To view and analyze results, open the file using Excel. 
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Protocol: qPCR on LightCycler 2.0 Instruments 

Using capillary instruments, we recommend measuring samples and controls in duplicate, as 

indicated in Table 10 or Table 11. 

Table 10. Number of reactions for a MPL W515L experiment using LightCycler 2.0 instruments 

 Samples Reactions  

With the PPM-MPL W515L/WT primers and probe mix 

 n DNA samples n x 2 reactions  

 Plasmid controls 2 x 3 reactions (PC-515L, NC-MPL and COS-515L, each one 
tested in duplicate) 

 

 Water control 2 reactions  

    

 

Table 11. Number of reactions for a MPL W515K experiment using LightCycler 2.0 instruments 

 Samples Reactions  

With the PPM-MPL W515K/WT primers and probe mix 

 n DNA samples n x 2 reactions  

 
controls 

2 x 3 reactions (PC-515K, NC-MPL and COS-515K, each one 
tested in duplicate) 

 

 Water control 2 reactions  
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Sample processing on LightCycler 2.0 instrument 

We recommend testing at least 12 DNA samples in the same experiment to optimize the use 

of the controls, and primers and probe mixes. The capillary scheme in Figure 4 shows an 

example of an experiment. 

 

 
 

Figure 4. Suggested rotor setup for each experiment with the ipsogen MPL W515L/K MutaScreen Kit. PC: Positive 
control; NC: Negative control; H2O: Water control; S: Unknown DNA sample to be analyzed. 
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qPCR on LightCycler 2.0 instruments 

Note: Because of particular technological requirements, LightCycler 2.0 experiments must be 

performed using specific reagents. We recommend to use the LightCycler TaqMan Master 

and to follow the manufacturer’s instructions to prepare the Master Mix 5x. 

Note: Perform all steps on ice. 

Procedure 

1. Thaw all necessary components and place them on ice. 

2. Prepare the following qPCR mix according to the number of samples being processed.  

Note: All concentrations are for the final volume of the reaction. 

Table 12 describes the pipetting scheme for the preparation of one reagent mix, 

calculated to achieve a final reaction volume of 20 µl. A pre-mix can be prepared, 

according to the number of reactions, using the same primer and probe mix (either PPM-

MPL W515L or PPM-MPL W515K). Extra volumes are included to compensate for 

pipetting error. 
Table 12. Preparation of qPCR mix 

 Component 1 rxn (µl) 32+1 rxns (µl) Final conc.  

LightCycler TaqMan Master 
Mix, 5x 

4 132 1x 

 Primers and probe mix (PPM-
MPL W515L or PPM-MPL 
W515K), 10x 

2.0 66.0 1x  

 Nuclease-free, PCR-grade 
water 

9 297.0 –  

 Sample (to be added at step 4) 5 5 each –  

 Total volume 20 20 each –  

Conc.: concentration; rxn(s): reaction(s). 
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3. Dispense 15 µl of the qPCR pre-mix per capillary. 

4. Add 5 µl of the material to be tested (25 ng sample genomic DNA) in the corresponding 

capillary (total volume 20 µl). 

5. Mix gently by pipetting up and down. 

6. Place the capillaries in the adapters provided with the instrument, and briefly centrifuge 

(700 x g, approximately 10 s). 

7. Load the capillaries into the thermal cycler according to the manufacturer 

recommendations. 

8. Program the LightCycler 2.0 instrument with the thermal cycling program as indicated in 

Table 13. 
Table 13. Temperature profile 

 Parameters   

 Mode of analysis Quantitation  

 Hold 1 Temperature: 55°C 

Time: 2 min 

Ramp: 20 

 

 Hold 2 Temperature: 95°C 

Time: 10 min 

Ramp: 20 

 

 Cycling 50 times 

92°C for 15 s; ramp: 20 

60°C for 1 min; ramp: 20; with acquisition of FAM 
fluorescence: Single acquisition of VIC fluorescence: Single 
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Detailed procedure for the LightCycler 2.0 instrument setting of post-read run 
analysis 

1. At the end of the amplification run, select a new LightCycler experiment. 

2. Click Post read and run a PCR program of 1 cycle of 1 min at 60°C, a ramp of 20, and 

FAM and VIC single acquisition. 

 

 
 

3. In the window Online Data Display, right-click near the Current Data Fluorescent graph 

as shown in the following screenshot. 

 

 
 

4. Select Export. 
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5. In the Export Chart dialog box, select Excel from the Format list. 

 
 

6. In the Filename field, browse the location to export your result file to. 

7. Click Export. 

8. Analyze the export file. An example of the output is shown in the following screenshot. 
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FAM data VIC data 
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Results 

FAM/VIC ratio calculation and genotyping 

Regardless of the instrument used, an analysis export file will be created and this can be 

used to extract the data and process it as follows. 

Procedure 

1. For each test, calculate the FAM/VIC ratio. 

2. If the fluorescence data are consistent between duplicates, calculate the mean ratio for 

each sample including the control samples. 

3. Compare the mean ratio value obtained for each unknown sample (Ratio Sample) with 

the cut-off sample mean ratio (Ratio COS-WL– Ratio COS-WK, detection limit) as shown 

in Table 14.  

If the ratio of the sample is greater than or equal to the ratio for COS-WL or COS-WK, 

then the sample is either MPL W515L positive or MPL W515K depending on which 

probe mix was used.  

If the ratio of the sample is strictly less than the ratio for COS-WL or COS-WK, then either 

the MPL W515L mutation was not detected or the MPL W515K mutation was not 

detected depending on which probe mix was used. 
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Table 14. FAM/VIC ratio calculation and genotyping using MPL W515K as an example 

 Name VIC FAM Ratio FAM/VIC Mean ratio Genotype  

NC-MPL* 
14.965 
14.974 

4.065 
4.267 

0.272 
0.285 0.278 – 

 
COS-WK* 

14.661 
13.938 

6.023 
5.782 

0.411 
0.415 0.413 – 

 

 
PC-WK* 9.091 

10.368 
21.594 
24.663 

2.375 
2.379 2.377 – 

 

 
H20* 

0.195 
0.225 

0.258 
0.304 

1.323 

1.351 
X NA 

 

 
Sample 1* 

14.429 
14.058 

5.571 
5.382 

0.386 
0.383 0.384 Wild-type 

 

 
Sample 2* 

13.339 
13.887 

6.417 
6.657 

0.481 
0.479 0.480 Mutant 

 

 
Sample 3* 

12.047 
12.328 

3.819 
3.86 

0.317 
0.313 0.315 Wild-type 

 

 
Sample 4* 12.141 

12.145 
3.362 
3.493 

0.277 
0.288 

0.282 Wild-type 
 

 
Sample 5* 

11.256 
11.424 

3.481 
3.483 

0.309 
0.305 0.307 Wild-type 

 

 
Sample 6* 

12.643 
11.847 

3.459 
3.365 

0.274 
0.284 0.279 Wild-type 

 

 
Sample 7* 

11.364 
11.421 

3.439 
3.474 

0.303 
0.304 0.303 Wild-type 

 

NA: not applicable. 
* Assay performed in duplicate. 
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Graphical representation and quality control criteria 

Figure 5 shows an example of the results allelic discrimination pattern that can be obtained. 

 
 
 
Figure 5. Allelic discrimination. Scatter plot with fluorescence data; VIC values are plotted on the x-axis, FAM values 
are plotted on the y-axis. 

 

Quality Control 

In accordance with QIAGEN’s ISO-certified Quality Management System, each lot of 

ipsogen MPL W515L/K MutaScreen Kit is tested against predetermined specifications to 

ensure consistent product quality. Certificates of analysis are available on request at 

www.qiagen.com/support/. 
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Symbols 

The following symbols may appear on the packaging and labeling: 

Symbol Symbol definition  

 <N> 
Contains reagents sufficient for <N> reactions 

 
Use by  

 Catalog number  

 Lot number  

 Material number  

 Global Trade Item Number 

 
Temperature limitation  

 
Manufacturer  

 Consult instructions for use  

 

Contact Information 

For technical assistance and more information, please see our Technical Support Center at 

www.qiagen.com/Support, call 00800-22-44-6000, or contact one of the QIAGEN 



 

 
 

 ipsogen MPL W515L/K MutaScreen Handbook    01/2020 49 

Technical Service Departments or local distributors (see back cover or visit 

www.qiagen.com). 

Ordering Information 

Product Contents Cat. no. 

ipsogen MPL W515L/K 
MutaScreen Kit (24) 

Kit for the detection of MPL W515L and 
W515K mutations in human genomic 
DNA. 

676413 

Rotor-Gene Q for outstanding performance in real-time PCR  

Rotor-Gene Q 5plex HRM 
Platform 

Real-time PCR cycler and High Resolution 
Melt analyzer with 5 channels (green, 
yellow, orange, red, crimson) plus HRM 
channel, laptop computer, software, 
accessories, 1-year warranty on parts 
and labor, installation and training not 
included. 

9001580 

 

For up-to-date licensing information and product-specific disclaimers, see the respective 

QIAGEN kit handbook or user manual. QIAGEN kit handbooks and user manuals are 

available at www.qiagen.com or can be requested from QIAGEN Technical Services or your 

local distributor. 
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Document Revision History 

  

 Date Changes  

January 2020 Corrected typo error throughout the document: “Standards” is replaced with 
“controls”; “to be quantified” is replaced with “to be tested” 

Corrected typo error in Table 3 from “RT mix” to “qPCR mix” 

Minor revision to Protocol: qPCR on Rotor-Gene Q 5plex HRM Instruments section 
to align Note description with Figure 2 layout 

Updated the Detailed procedure for Rotor-Gene Q instrument section to include 
additional steps in the procedure, add an analysis of parameters, and improve the 
data export process 

Removed Mode of analysis from Table 9 

Corrected typo error to qPCR on LightCycler 2.0 instrument and removed 1.2 from 
the section title of Sample processing on LightCycler 2.0 instruments 

Added VIC single acquisition in Table 13 

Added FAM and VIC single acquisition in Detailed procedure for the LightCycler 
2.0 instrument setting of post-read analysis section 

Corrected title of Table 14 to FAM/VIC ratio calculation and genotyping using 
MPL W515K as an example 
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Limited License Agreement 

Use of this product signifies the agreement of any purchaser or user of the ipsogen MPL W515L/K MutaScreen Kit to the following terms: 

1. The ipsogen MPL W515L/K MutaScreen Kit may be used solely in accordance with the ipsogen MPL W515L/K MutaScreen Handbook and for use with 
components contained in the Kit only. QIAGEN grants no license under any of its intellectual property to use or incorporate the enclosed components of this Kit 
with any components not included within this Kit except as described in the ipsogen MPL W515L/K MutaScreen Kit Handbook and additional protocols 
available at www.qiagen.com. 

2. Other than expressly stated licenses, QIAGEN makes no warranty that this Kit and/or its use(s) do not infringe the rights of third-parties. 
3. This Kit and its components are licensed for one-time use and may not be reused, refurbished, or resold. 
4. QIAGEN specifically disclaims any other licenses, expressed or implied other than those expressly stated. 
5. The purchaser and user of the Kit agree not to take or permit anyone else to take any steps that could lead to or facilitate any acts prohibited above. QIAGEN 

may enforce the prohibitions of this Limited License Agreement in any Court, and shall recover all its investigative and Court costs, including attorney fees, in any 
action to enforce this Limited License Agreement or any of its intellectual property rights relating to the Kit and/or its components. 

For updated license terms, see www.qiagen.com. 

 

This product is intended to be used for life science research only. It is not intended for diagnostic use. ipsogen products may not be resold, modified for resale or used 
to manufacture commercial products without written approval of QIAGEN. 

Information in this document is subject to change without notice. QIAGEN assumes no responsibility for any errors that may appear in this document. This document is 
believed to be complete and accurate at the time of publication. In no event shall QIAGEN be liable for incidental, special, multiple, or consequential damages in 
connection with, or arising from the use of this document. 

ipsogen products are warranted to meet their stated specifications. QIAGEN’s sole obligation and the customer’s sole remedy are limited to replacement of products 
free of charge in the event products fail to perform as warranted. 

The purchase of this product allows the purchaser to use it for the performance of diagnostic services for human in vitro diagnostics. No general patent or other license 
of any kind other than this specific right of use from purchase is granted hereby. 

This product is sold under a licensing arrangement with Epoch Biosciences for use only in in vitro diagnostics and may not be used for any other research, commercial, 
clinical research or other use outside of the in vitro diagnostics field 

Trademarks: QIAGEN®, Sample to Insight®, ipsogen®, QIAamp®, Rotor-Gene® (QIAGEN Group); ABI PRISM®, Applied Biosystems®, FAM™, VIC® (Thermo Fisher 
Scientific); MGB™ (Epoch Biosciences); Excel® (Microsoft Corporation); LightCycler®, TaqMan® (Roche Group). Registered names, trademarks, etc. used in this 
document, even when not specifically marked as such, are not to be considered unprotected by law. 

 

01-2020 HB-1432-007 © 2020 QIAGEN, all rights reserved. 
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