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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes, all done

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations?   No

Current Protocol Length

Number of Steps:  22
Number of Shots:  35

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Matjaž Sever: This method accurately defines CALR mutations in patients with suspected hematologic conditions, especially where other diagnostic options are limited or there is overlap with non-hematologic conditions.  

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


1.2. Tadej Pajič: The main advantage of the HRM technique is detecting the common somatic genetic variants in the hot spot region of the CALR gene at the acceptable limit of detection and affordable cost.

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


OPTIONAL: 
1.3. Tanja Belčič Mikič: This technique enables a rapid and non-invasive diagnosis of myeloproliferative disorders, especially essential thrombocythemia and primary myelofibrosis. Currently, it has no effect on the choice of therapy in these patients, however, this may change in the future.

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Introduction of Demonstrator on Camera

1.4. Helena Podgornik: Demonstrating the procedure will be Jurka Klun, a Master of Laboratory Biomedicine from my laboratory.
  
1.4.1. INTERVIEW: Author saying the above. 
1.4.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.5. Procedures involving human subjects have been approved by the Committee of Medical Ethics of the Republic of Slovenia.

Protocol
2. Fluorescence-based Quantitative Real-time PCR (qPCR) and Post-qPCR Analysis by HRM
2.1. Begin by preparing the qPCR HRM Master Mix as described in the text manuscript, making enough for 3 replicates of each DNA sample and control [1]. Mix the reaction contents by gently tapping and inverting the tube and vortexing for 2 to 3 seconds [2], then briefly spin the tube to collect the scattered droplets [3]. Videographer: This step is important!
2.1.1. WIDE: Establishing shot of talent mixing the master mix.
2.1.2. Talent tapping a tube and then vortexing it. 
2.1.3. Talent spinning down the tube.
2.2. Transfer 19 microliters of the qPCR HRM Master Mix to each well of the 96-well optical reaction plate [1]. Pipet 1 microliter of the negative controls, positive controls, and samples into the appropriate wells of the plate [2]. Videographer: This step is important!
2.2.1. Talent adding master mix to a few wells. 
2.2.2. Talent adding samples into a few wells.
2.3. For the no template control, or NTC, add 1 microliter of sterile, RNase and DNase free water used for preparing the qPCR HRM Master Mix instead of DNA [1]. Videographer: This step is important!
2.3.1. Talent adding water to the NTC well, with the water container in the shot.
2.4. Seal the reaction plate firmly with the optical adhesive film to prevent evaporation during the run [1], then spin it at 780 x g at room temperature for 1 minute [2]. Check that the liquid is at the bottom of the wells in the reaction plate and run the assay [3]. Videographer: This step is difficult and important!
2.4.1. Talent sealing the reaction plate. 
2.4.2. Talent spinning the reaction plate. 
2.4.3. Talent putting the plate in the rtPCR machine.
2.5. [bookmark: _Hlk45989689]Assign the controls and samples to the appropriate wells in the instrument system software [1] and change the default instrument amplification protocol. Program the instrument as described in the text manuscript to perform the dissociation analysis immediately after qPCR [2-TXT]. Videographer: This step is important!
2.5.4. SCREEN: 61642_screenshot_1. 0:15 – 0:25. 
2.5.5. SCREEN: 61642_screenshot_2. TEXT: 95 °C for 10 minutes, then 50 cycles of 95 °C for 10 seconds and 62.5 °C for 60 seconds
2.6. When the run ends, review and verify the amplification plot. In the experiment menu of the instrument system software, select the amplification plot option. If no data are displayed, click the green Analyze button [1].
2.6.1. SCREEN: 61642_screenshot_3. 0:15 – end. 
2.7. In the amplification plot tab, from the plot type drop-down menu, select the plot that displays the amplification data as the raw fluorescence readings normalized to the fluorescence from the passive reference as a function of cycle number. In the plot color drop-down menu, select Sample [1-TXT].
2.7.1. SCREEN: 61642_screenshot_4. TEXT: ΔRn vs Cycle
2.8. From the graph type drop-down menu, select the linear amplification graph type. Verify that the baseline start and end cycle is set correctly. The end cycle should be set a few cycles before the cycle number where significant fluorescent signal is detected [1]. 
2.8.1. SCREEN: 61642_screenshot_5. 0:00 – 0:20. 
2.9. From the graph type drop-down menu, select the log10 amplification graph type. Show the threshold line on the graph by selecting the threshold option and adjust the threshold. The threshold line should cross the exponential phase of the qPCR curves [1].
2.9.1. SCREEN: 61642_screenshot_6. 
2.10. Verify that all sample and positive control wells have normal amplification curves and that there is no amplification in the NTC wells. A normal amplification plot shows an exponential increase in fluorescence that exceeds the threshold between cycles 15 and 35 [1]. 
2.10.1. SCREEN: 61642_screenshot_7. 
2.11. In the derivative melt curves, review the pre- and post-melt regions or temperature lines. The pre- and post-melt regions should be within a flat area where there are no large peaks or slopes in the fluorescent levels [1]. 
2.11.1. SCREEN: 61642_screenshot_8.
2.12. If needed, set the start and stop of the pre- and post-melt temperature lines approximately 0.5 degrees Celsius apart from each other. Restart the analysis if the parameters are adjusted by clicking on the Analyze button [1].
2.12.1. SCREEN: 61642_screenshot_9. 0:00 – 0:38.
2.13. In the plot settings tab of the difference plot tab, choose one of the wild-type control replicates as the reference DNA and restart the analysis by clicking on the Analyze button [1].
2.13.1. SCREEN: 61642_screenshot_10. 
2.14. [bookmark: _Hlk45990124][bookmark: _Hlk45987650]In the aligned melt curves tab, confirm that all positive controls have the correct genotype and that the NTC failed to amplify. From the well table, select a control well to highlight the corresponding melt curve in the analysis plots and confirm that the color of the line corresponds to the correct genotype [1].
2.14.1. SCREEN: 61642_screenshot_11. 
2.15. In the aligned melt curves tab, carefully review the plot displays for the unknown samples and compare them to the plot displays for controls. Select the wells containing the unknown sample replicates and align the melt curves with the controls in an ordered sequence by selecting the wells containing controls one by one [1].
2.15.1. SCREEN: 61642_screenshot_12. 
2.16. Analyze the result for the unknown sample in the Difference plot tab to verify that the results obtained are consistent. Select the wells containing the unknown sample replicates and align the melt curves with the controls in an ordered sequence, selecting the wells containing controls one by one [1]. 
2.16.1. SCREEN: 61642_screenshot_13. 
3. Agarose Gel Electrophoresis
3.1. Run qPCR HRM products on a 4% agarose pre-cast gel containing a fluorescent nucleic acid stain. Run only one positive, negative, NTC, and sample qPCR HRM replicate [1].
3.1.1. Gel electrophoresis setup.
3.2. Remove the pre-cast gel in the cassette from the package [1], then remove the comb [2] and insert the gel into the apparatus according to the manufacturer's instructions [3].
3.2.1. Talent removing the pre-cast gel from the package. 
3.2.2. Talent removing the comb. 
3.2.3. Talent inserting the gel in the apparatus.
3.3. Dilute a 10-microliter sample to 20 microliters with sterile, RNase and DNase free water [1] and load each well with 20 microliters of the diluted sample [2]. Dilute 3 microliters of DNA size standard solution to 20 microliters and load it into the marker well [3].
3.3.1. Talent diluting a sample with water, with the water container in the shot. 
3.3.2. Talent loading a few samples. 
3.3.3. Talent loading the marker. 
3.4. Fill any empty wells with 20 microliters of sterile, RNase and DNase free water [1]. Immediately select the program according to the percentage of the gel being run and set the run time on the apparatus to 10 minutes [2].
3.4.1. Talent loading water into the empty wells. 
3.4.2. Talent selecting the program setting the run time. 
3.5. Start the electrophoresis within 1 minute of loading the samples [1]. When the electrophoresis is completed, visualize the DNA in the gel using blue light or UV transillumination [2].
3.5.1. Talent starting the electrophoresis. 
3.5.2. Talent visualizing the DNA. 



Results
4. Results: Detection of the Genetic Variants in the CALR Gene 
4.1. A successfully amplified DNA region of interest with an exponential increase in fluorescence that exceeds the threshold between cycles 15 and 35 and very narrow values of the cycle of quantification in all replicates and controls is a prerequisite for the reliable identification of genetic variants by high resolution melting analysis [1].
4.1.1. LAB MEDIA: Figure 2. 
4.2. HRM analysis is performed immediately after qPCR. The active melt regions of the samples, the controls, and the NTC [1] are used to create their aligned melt curve plots. Correctly set pre- and post-melt regions are important for properly visualizing and identifying genetic variants in the samples [2].
4.2.1. LAB MEDIA: Figure 3 A. Video Editor: Emphasize the a and c lines.
4.2.2. LAB MEDIA: Figure 4 A. 
4.3. Aligned melt curves [1] and difference plots are shown here [2]. The unknown samples are tightly aligned with one of the positive controls [3].
4.3.1. LAB MEDIA: Figure 4 A and B. Video Editor: Emphasize A. 
4.3.2. LAB MEDIA: Figure 4 A and B. Video Editor: Emphasize B.
4.3.3. LAB MEDIA: Figure 4 A and B. 
4.4. Incorrectly set pre- and post-melt regions or temperature lines [1] result in aligned melt curves and difference plots where correct identification of the genetic variants is more difficult [2].
4.4.1. LAB MEDIA: Figure 3 B. 
4.4.2. LAB MEDIA: Figure 4 C and D. 
4.5. The genetic variant in the sample can be identified by comparing the band pattern of the sample to the controls and by combining the HRM and agarose gel electrophoresis [1].
4.5.1. LAB MEDIA: Figure 7. 
4.6. Correct genetic variant identification can only be done for the samples that contain the same genetic variant as one of the controls used in the HRM assay [1]. Samples containing rare Calreticulin genetic variants differ in the HRM result and electrophoresis band pattern [2]. 
4.6.1. LAB MEDIA: Figure 7. 
4.6.2. LAB MEDIA: Figure 8. Video Editor: Emphasize the blue line that the arrow is pointing to in A and the band that the arrow is pointing to in B. 



Conclusion
5. Conclusion Interview Statements

5.1. [bookmark: _Hlk27388131]Tadej Pajič: When attempting this protocol, it is important to carefully compare the aligned melt curves plot displays of the unknown and control samples.

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.15.1.
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