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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N
Can you record movies/images using your own microscope camera? No need
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include software usage? Y
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
2.2 Dilute sample
2,3 Prepare master mix
2,4 Add sample, start PCR
3 Purification (step needs to be done but no need to have details, it includes incubation, aspiration, adding TE)
4.2 prepare gel dye mix
4.4-4.5 chip priming
4.6-4.7 add reagents to the chip and vortex, add chip to instrument
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. 
2.4 PCR
4.4-4.5 chip priming
5. Will the filming need to take place in multiple locations? N
If yes, how far apart are the locations? 


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee. 

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Sanna Pietilä:  This cost-effective method can find wide application in molecular diagnosis and screening of FXS and Fragile X-related disorders with faster turn-around time and less investment in equipment. 

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


1.2. Sanna Pietilä:  Our PCR-based assay can facilitate classification of full spectrum of the FXS and Fragile X-associated disorders including intermediate, premutation and full mutation, with robustness and rapid reporting time. 

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



Introduction of Demonstrator: (Said by you on camera)

1.3. Sanna Pietilä: The procedure will be demonstrated by Weng Chua from PerkinElmer Singapore.
1.3.1. INTERVIEW: Author saying the above 
1.3.2. The named technician, post doc, student looks up from workbench and acknowledges the camera.




Section - Protocol
2. PCR Amplification 
2.1. Start by removing the PCR buffer mix, sample diluent, and DNA samples from the -20 C freezer and leaving them at room temperature for 20 to 30 minutes to thaw [1]. Prior to using the reagents, vortex and briefly spin them down [2].
2.1.1. WIDE: Establishing shot of talent walking to the freezer and taking out the reagents. 
2.1.2. Talent vortexing and spinning down the reagents. 
2.2. Measure the DNA sample concentration with a spectrophotometer [1] and, if required, dilute it to 25 nanograms per microliter with sample diluent [2]. Label the wells of a PCR plate to identify reference and tested DNA samples and calculate the number of reactions needed for the test, reference, and negative control samples [3]. Videographer: This step is important!
2.2.1. Talent measuring the DNA concentration. 
2.2.2. Talent diluting the DNA. 
2.2.3. Talent labeling PCR plate.

2.3. Prepare the PCR Master Mix by combining 15 microliters of PCR buffer mix, 2.6 microliters of sample diluent, and 0.4 microliters of polymerase for each reaction [1]. Vortex the mix and spin it down [2], then dispense 18 microliters of the mixture into each well [3]. Videographer: This step is important!

2.3.1. Talent preparing the Master Mix. 
2.3.2. Talent vortexing and spinning down the mix. 
2.3.3. Talent dispensing the mix into the wells. 

2.4. Vortex and spin down the DNA samples and pipette 2 microliters of each DNA into the appropriate well [1]. Mix the reagents by pipetting up and down 5 times [2] and seal the plate [3]. Place the plate in the thermocycler and run the PCR according to manuscript directions [4]. Videographer: This step is important and difficult!

2.4.1. Talent adding the DNA to a few wells. 
2.4.2. Talent pipetting well contents up and down. 
2.4.3. Talent sealing the plate. 
2.4.4. Talent putting plate in thermocycler and programming it.
3. Purification of the PCR Products
3.1. Preheat the incubator shaker to 65 C [1] and add 80 microliters of 1 X TE buffer to each PCR product [2]. Use a multichannel pipette to transfer the samples to a PCR clean-up plate [3] and put the plate in the shaker [4-TXT]. Incubate it at 65 C while shaking at 1200 rpm for 10 minutes [5].
3.1.1. Talent turning on the shaker. 
3.1.2. Talent adding TE buffer to a PCR product. 
3.1.3. Talent transferring the PCR product mix to clean-up plate. 
3.1.4. Talent putting plate in shaker. TEXT: Keep plate uncovered
3.1.5. Plate shaking.
3.2. After the incubation, cool the incubator shaker down to 25 C, set the vacuum instrument to 250 millibar, and aspirate the solution through the filter [1]. After 15 minutes, the wells should have no liquid remaining [2].
3.2.1. Talent setting the vacuum and aspirating solution. 
3.2.2. Plate with no liquid.
3.3. Turn off the vacuum and add 50 microliters of 1 X TE buffer to each well [1-TXT]. Aspirate the solution for 10 minutes using the previous vacuum settings [2]. Videographer: This step is important!
3.3.1. Talent adding TE buffer to a few wells. TEXT: Do NOT mix
3.3.2. Vacuum aspirating solution. 

3.4. Dry the bottom of the filter plate by pressing it firmly on a stack of paper towels [1] and then add 20 microliters of 1 X TE buffer to the bottom center of each well [2]. Place the plate in the shaker and incubate at 25 C while shaking at 1200 rpm for 5 minutes [3]. Videographer: This step is important!

3.4.1. Talent pressing plate on paper towels. 
3.4.2. Talent adding TE to a few wells. 
3.4.3. Talent placing the plate in the shaker and starting the incubation.

3.5. After the incubation, transfer at least 15 microliters of the purified PCR product to a fresh 96-well PCR plate [1]. 

3.5.1. Talent transferring PCR product to a fresh plate. 

4. Fragment Sizing of PCR Products 
4.1. Prior to starting, bring the DNA dye concentrate, DNA gel matrix, DNA marker, DNA ladder, and purified DNA samples to room temperature [1]. Set up the priming station by replacing the syringe [2] and adjusting the base plate, then release the lever of the syringe clip and slide it to the top position [3]. 
4.1.1. The reagents equilibrating to room temperature.
4.1.2. Talent replacing the syringe.
4.1.3. Talent adjusting base plate and syringe clip. 
4.2. Start the sizing software and prepare the gel dye mix [1]. Vortex the dye concentrate for 10 seconds and spin it down [2]. Then, add 25 microliters of the dye to a gel matrix vial [3] and vortex the solution to mix [4]. Videographer: This step is important!
4.2.1. Talent starting the software. 
4.2.2. Talent vortexing and spinning down dye. 
4.2.3. Talent adding dye to gel matrix vial. 
4.2.4. Talent vortexing and spinning down the vial. 

4.3. Transfer the gel-dye mix to a spin filter [1], place it in the centrifuge, and spin it for 10 minutes at 1500 x g [2]. 

4.3.1. Talent transferring the gel-dye mix to spin filter. 
4.3.2. Talent putting filter in centrifuge and starting it.
4.4. When ready to load the gel-dye mix, insert a new DNA chip into the priming station [1] and add 9 microliters of the gel-dye mix into the well that is marked with ‘G’ [2]. Close the priming station and ensure that the plunger is positioned at the 1-milliliter mark [3] Videographer: This step is important and difficult!
4.4.1. Talent inserting DNA chip into priming station. 
4.4.2. [bookmark: _GoBack]Talent adding gel-dye into ‘G’ well. Videographer: Make sure that the ‘G’ is clearly visible in the shot.
4.4.3. Talent closing the priming station and properly positioned plunger. 
NOTE: Shots 4.4.3 and 4.4.4 from original script were combined and are slated as 4.4.3

4.5. Press the syringe plunger down until it is held by the clip [1]. Wait for exactly 30 seconds and then release the clip [2]. Wait for 5 more seconds and then slowly pull the plunger back to the 1 milliliter position [3]. Videographer: This step is important and difficult!

4.5.1. Talent pressing the syringe down. 
4.5.2. Talent releasing the clip. 
4.5.3. Talent pulling plunger back into position. 

4.6. Open the priming station and add 9 microliters of gel-dye mix into the wells marked with ‘G’ [1]. Add 5 microliters of marker into the well marked with a ladder symbol and each of the 12 sample wells [2-TXT]. Videographer: This step is important! 

4.6.1. Talent opening station and adding gel-dye to proper G wells. Videographer: Make sure that the ‘G’ is clearly visible in the shot.
4.6.2. Talent adding marker to ladder and sample wells. TEXT: Do NOT leave empty wells

4.7. Add 1 microliter of the ladder to the well with the ladder symbol [1] and 1 microliter of the PCR product or water to the sample wells [2]. Vortex the chip for 1 minute at 2400 rpm [3], insert it into the bioanalyzer, and run the chip within 5 minutes [4]. When the run is complete, export the peak data as a .csv table files [5]. Videographer: This step is important!

4.7.1. Talent adding ladder to well. 
4.7.2. Talent adding samples or water to some wells.
4.7.3. Talent vortexing chip. 
4.7.4. Talent inserting the chip into bioanalyzer. 
4.7.5. Talent at the computer exporting data.

5. Fragment Sizing Results Analysis
NOTE: All Screen Capture footage should be provided by Authors before filming day.

5.1. Start the analysis software and open the exported .csv file [1]. Use the QC menu tab to review the regression line fitted to the four points from the two reference samples. The R2 value of the regression line should be greater than 0.98 [2].

5.1.1. SCREEN: Software started and files opened.
5.1.2. SCREEN: QC menu tab being selected and regression line with appropriate R2 value appearing on the screen. 

5.2. Use the ‘Results’ menu tab to check the repeat size of each sample. The fragment length is automatically plotted against the linear regression standard curve derived from the reference samples [1]. 

5.2.1. SCREEN: Results menu being used to check the repeat size of each sample.

5.3. When finished, export the result report with the repeat numbers and diagnostic classification, as well as a summary of sample information and the QC report [1]. 

5.3.1. SCREEN: Results being exported.








Section – Results
6. Results: Quantification of CGG Repeats of FMR1 
6.1. A premutation female sample and a full mutation female sample are used as reference samples [1]. An upper and lower marker peak are included in the fragment size profile [2] and there is usually a primer complex peak at about 95 base pairs [3]. These reference samples are used to construct a regression standard curve [4].
6.1.1. Figure 1 A and B. Video Editor: Emphasize plot A when VO says ‘premutation female sample’ and plot B when VO says ‘full mutation female sample’.
6.1.2. Figure 1 A and B. Video Editor: Emphasize the peaks at 50 and 10380bp on both plots. 
6.1.3. Figure 1 A and B. Video Editor: Emphasize the peak at 95bp on both plots.
6.1.4. Figure 1 C.   
6.2. The linear regression standard curve is then used to calculate repeat sizes of unknown samples [1]. Clinical normal, intermediate, premutation, full mutation, and mosaic full mutation samples can be correctly classified with this method [2]. 
6.2.1. Figure 2 H. 
6.2.2. Figure 2 A – E.
6.3. In some cases, only one peak is displayed in the microfluidic electrophoresis results, which is likely due to the presence of normal homozygous alleles [1]. One type of sub-optimal result is baseline bias, which can be ambiguous or uninterpretable and is suspected to be caused by instrument malfunction [2].
6.3.1. Figure 2 F. 
6.3.2. Figure 2 G.



Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

7.1. Sanna Pietilä: When attempting this procedure [1], it is important to ensure appropriate DNA amount and quality before starting the protocol [2].
 
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
7.1.2. Use 2.2.1.
7.2. Sanna Pietilä: FMR1 gene sequencing can be performed to identify the AGG interruption pattern, and methylation-sensitive restriction enzyme or bisulfite modification assay can be used to monitor the methylation status. 

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

7.3. Sanna Pietilä: This is a fast, robust and cost-effective technique. It will assist other researchers in conducting a population-based study on the carrier status of FXS and Fragile X-associated disorders.

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