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Author Questionnaire:

1.  Microscopy: 
· Does your protocol involve microscopy, such as a complex dissection or microinjection technique? (Y/N) 
· Y, Microscopy is used in section 1.4 of the protocol – Isolation of CV. This step is for the removal of maternal tissues from slides, and this is done using a light stereomicroscope.
· Can you record movies/images using your own microscope camera? (Y/N) 
· N.
· If no, JoVE will need to record the microscope images using our scope kit and camera (through a camera port or one of the oculars) or by connecting the microscope to a computer. Please list the make and model of your microscope.
· Zeiss Stemi 2000

2.   Software Usage: 
· Does your protocol demonstrate software usage? (Y/N) 
· N. Please note that the protocol does include detailed sections about software usage but these are not intended to be filmed. Screen captures are included as figures in the protocol to help with software usage.
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. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
2.13, 2.15
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. (Please do not list entire sections.)
2.13 and 2.15
5. Will the filming need to take place in multiple locations? (Y/N) N
If yes, how far apart are the locations? The flow cytometer is a few minutes walk away on the same floor. 


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. Rima Slim: The primary advantage of our genotyping protocol is that it minimizes contamination with maternal DNA, which is the main challenge of genotyping formalin-fixed paraffin embedded molar tissues [1]. 

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

1.2. Yassemine Khawajkie: Flow cytometry is a fast and inexpensive method that greatly facilitates the diagnosis of hydatidiform moles. [1].

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



Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.3. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at McGill University [1].

1.3.1. Title Card


Section - Protocol
2. Genotyping
2.1. For each formalin-fixed paraffin-embedded, or FFPE, product of conception, prepare a 4 micron-thick hematoxylin and eosin stained section, as detailed in this video, for morphological evaluation by microscopy [1].
2.1.1. Talent removes a FFPE POC from storage. Include the other blocks in the shot. Blocks of 982.
2.2. Place the FFPE blocks on ice for 15 minutes to facilitate the sectioning [1]. Adjust the microtome to cut sections that are 4 microns thick for microscopic morphological evaluation [2].
2.2.1. Talent places the blocks on ice. Put 982 blocks on ice. TURN ON OVEN to 65.
2.2.2. Microtome as talent adjusts it to cut the sections.
2.3. Place the cold block in the microtome and cut one section from each block for H&E (H and E) staining [1].
2.3.1. Block on the microtome as talent cuts the sections. 
2.4. Using forceps, transfer each section to a 45 degree Celsius water bath [1]. Pick up the section from the water bath with a positively charged slide, previously labelled with the sample identification number using a pencil [2].
2.4.1. Talent uses forceps to transfer each section to 45 degree Celsius water bath.
2.4.2. Positively labeled slide that has been labelled with the sample ID number as talent picks up the section from the water bath. Slides labeled in new box of slides.
2.5. Place the slides containing the sections in an oven at 65 degrees Celsius to allow the sections to adhere to the slides [1]. Keep the slides in the oven for 25 minutes [2].
2.5.1. Talent places the slides containing the sections into the oven. 982 + 1824 rack.
2.5.2. Talent starts a timer to count down from 25 minutes.
2.6. Perform the H&E staining by submerging the slides into the appropriate staining jars for the correct time period as tabulated in the text protocol [1-TXT].
2.6.1. Talent submerges the slides into the first labeled staining jar. Include other labeled staining jars in view. TEXT: See Table 2 in text – 1824, xylene.
2.7. Mount the 4 micron sections for morphological analysis with mounting medium, and coverslip with glass coverslips [1].
2.7.1. ECU: 4 micron section as talent mounts it with mounting medium and covers it with a glass coverslip. 698 slide, mount then unmount right after and put in xylene. 
2.8. Using the H&E slides and a light microscope, select the FFPE block that has the largest amount of chorionic (kohr-ee-on-ik) villi, and if possible, the block that has chorionic villi separate from, and not intermingled with, maternal tissues [1].
2.8.1. SCOPE: View through the microscope as talent shows a stained section with a large amount of CV and little intermingling with maternal tissue. 29415 on new slides box. Author comment: Video 2 in Camcorder
2.9. Adjust the microtome to cut sections that are 10 microns thick for DNA extraction [1]. Cut 10 to 30 sections, depending on the amount of chorionic villi in the block [2].
2.9.1. Microtome as talent adjusts it to cut the sections.
2.9.2. Block on the microtome as talent cuts the sections. 982 block.
2.10. After picking up the sections with slides as before, place the slides containing the sections in an oven at 65 degrees Celsius to allow the sections to adhere to the slides [1]. Keep the slides in the oven for 20 minutes [2].
2.10.1. Talent places the slides containing the sections into the oven. Empty slides rack + 982.
2.10.2. Talent starts a timer to count down from 20 minutes.
2.11. Perform the H&E staining by submerging the slides into the appropriate staining jars for the correct time period as tabulated in the text protocol [1-TXT].
2.11.1. Talent submerges the slides into the first labeled staining jar. Include other labeled staining jars in view. TEXT: See Table 2 in text. Submerge 1824 + 982, xylene.
2.12. Leave the slides under the fume hood for a minimum of 3 hours in order for the toxic xylene odors to dissipate [1].
2.12.1. Talent leaves the slides under the fume hood. TAKE OUT PL-26.
2.13. Using forceps, tear a tiny piece of paper out of the moistened paper wipe [1]. Under a light stereomicroscope, use the forceps and small pieces of water-moistened paper wipes to scrape off all of the unwanted maternal tissues from H&E-stained 10 micron thick sections [2].
2.13.1. Talent tears a tiny piece of tissue out of the moistened paper wipe. Videographer and video editor, the authors consider this a critical step for visualization.
2.13.2. SCOPE: View through microscope as talent uses forceps and small pieces of water-moistened paper wipes to scrape off unwanted maternal tissues. Videographer and video editor, the authors consider this a critical step for visualization. 29415 slide. Author comment: Audio slated in DSLR. Video 3 in Camcorder. First half is wiping out a small difficult part, second half is wiping out a large easy part.
2.14. Yassemine Khawajkie: The key for this step is patience, especially for challenging blocks. It is also important to have someone else take a look to ensure that no maternal tissues are missed [1].

2.14.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
2.15. Now, tear a new piece of paper out of the moistened paper wipes and use it to collect the chorionic villi [1]. 
2.15.1. SCOPE: Talent uses forceps and piece of tissue to collect the CV. Videographer and video editor, the authors consider this a critical step for visualization. Author comment: Video clip 4 and 5 in camcorder, two takes; Please note that this step was recorded with the scope and with the Canon DSLR for different perspectives of this step
2.16. Place the pieces of paper wipes with their attached chorionic villi into a labelled 1.5 milliliter tube. Minimize the amount of paper wipes used in this step as too much may clog the DNA extraction column and consequently reduce the final amount of collected DNA [1].
2.16.1. Labelled 1.5 mL tube as talent places a piece of paper wipes with its attached CV there.
2.17. Follow the DNA extraction protocol from an FFPE kit to perform DNA extraction [1]. 
2.17.1. Talent pulls out the reagents from the FFPE kit to perform DNA extraction.
2.18. Using a lab spectrophotometer, load 1 microliter of DNA and measure absorbance at 260 nanometers for quantification [1]. 
2.18.1. Spectrophotometer as talent reads the absorbance at 260 nm. PL-26, -20C.
2.19. Load 1 microliter of DNA on a 2% agarose gel and run gel electrophoresis at a voltage of 80 to 100 Volts for qualitative evaluation [1]. 
2.19.1. Agarose gel as talent loads it.
2.20. Based on the DNA evaluation results, choose the volume of DNA to be used in the multiplex short tandem repeat PCR amplification. Aim to use a minimum of 1000 nanograms of DNA [1]. 
2.20.1. Talent analyzes the DNA evaluation results and notes the amount of DNA to use.
2.21. Proceed to PCR amplification, capillary electrophoresis, and data analysis as described in the text protocol [1].
2.21.1. WIDE: Talent programming the PCR machine.
3. Flow Cytometry
3.1. To choose the ideal FFPE block, use H&E slides and a light microscope to select an FFPE block that has about 50 to 70% of its tissues composed of chorionic villi [1].
3.1.1. Figure 6.psd
3.2. For blocks that do not have the ideal amount of chorionic villi, enrich for chorionic villi as the sectioning is performed [1]. To do so, identify which side of the freshly cut sections contains more chorionic villi according to its corresponding H&E slide [2]. Then, use a blade to cut off the other half that needs to be discarded in order to enrich for chorionic villi [3]. 
3.2.1. Figure 7.psd 
3.2.2. Figure 7.psd –Video editors, please emphasize the bottom half of the figure.
3.2.3. Figure 7.psd –Video editors, please emphasize the top half of the figure.
3.3. To perform sectioning of the best possible FFPE block, cut four sections that are 50 microns thick using a microtome [1].
3.3.1. FFPE block as talent cuts four sections that are 50 microns thick using a microtome. 982 block A1.
3.4. In the case that an ideal FFPE block is not available, aim to maintain the ratio of chorionic villi to maternal tissue nonetheless [1]. 
3.4.1. Talent places a non-ideal FFPE block on the microtome. 982 block A3.
3.5. For example, if only 30% of the block is made up of chorionic villi while the rest has maternal tissues, then remove at least half of the section that contains the maternal tissues and use more sections to compensate [1]. 
3.5.1. Section as talent removes the area containing the maternal tissues. 982 block A3.
3.6. Place the sections in labelled 15 milliliter tubes [1]. For deparaffinization and rehydration, work in a fume hood to add each reagent and wait the appropriate time period as tabulated in the text protocol [2-TXT]. Then, remove the reagent by vacuum suction with a Pasteur pipette [3]. 
3.6.1. Talent places the sections in labelled 15 mL tubes. Add section to 982 tube on desk.
3.6.2. Talent works in the fume hood to add reagent to the 15 milliliter tube. TEXT: See Table 3 in text. Add 6 ml xylene to 982 tube with tissues.
3.6.3. 15 milliliter tube as talent performs vacuum suction. 
3.7. Next, add 4 degree Celsius citrate solution to the 15 milliliter tubes [1-TXT]. After placing in an 80 degree Celsius water bath for 2 hours, let the solution cool down to room temperature [2]. Remove the citrate solution by vacuum suction [3].
3.7.1. Talent adds citrate solution to the 15 mL tubes. TEXT: See text for preparation of all solutions. Add to 15 ml tubes in fridge with PBS.
3.7.2. Talent removes the tube from the water bath and leaves at room temperature to cool down.
3.7.3. Talent removes citrate solution by vacuum suction.
3.8. Add 6 milliliters of 1x PBS, vortex, and wait 1 to 2 minutes to allow the tissues to settle to the bottom [1]. If needed, centrifuge the samples at 1000 rpm for 30 seconds [1.b]. Remove the 1x PBS by vacuum suction [2].
3.8.1. Tube with PBS as talent vortexes it. Author comment: Added 3.8.1a to show centrifuge.
3.8.1.b. Centrifuge as talent spins samples.
3.8.2. Tube as talent performs vacuum suction.
3.9. Now, add 1 milliliter of preheated pepsin solution [1] and place in a 37 degree Celsius dry bath for 30 minutes [1b]. Vortex every 10 minutes [2]. Prepare the propidium iodide-ribonuclease A solution in the last 10 minutes of this incubation [3-TXT].
3.9.1. Tube as talent adds 1 mL of preheated pepsin solution.
3.9.1.b. Talent puts tubes in dry bath.
3.9.2. Talent pulls the tube out of the dry bath and vortexes it.
3.9.3. Talent works to prepare the PI-ribonuclease A solution. Use labeled containers. TEXT: See text for PI-ribonuclease A solution
3.10. Add another 6 milliliters of 1x PBS, vortex, and wait 1 to 2 minutes to allow the tissues to settle to the bottom [1]. Again, remove the 1x PBS by vacuum suction [2]. 
3.10.1. Talent finishes up vortexing and leaves the sample so that the tissues will settle.
3.10.2. Talent removes PBS by vacuum suction.
3.11. Add 550 microliters of the propidium iodide-ribonuclease A solution and place the samples in a 37 degree Celsius dry bath for 30 minutes [1].
3.11.1. Talent adds 550 microliters of PI-ribonuclease A solution and places the samples in the incubator. Author comment: Use 3.9.1b first half for this step
3.12. Use forceps to place a 5 centimeter by 5 centimeter piece of 48 micron filtration mesh in the top part of polystyrene round-bottom tubes for use with the flow cytometer [1]. Filter the solution by pipetting the liquid through the mesh and into the tube [2]. 
3.12.1. Polystyrene round-bottom tube as talent uses forceps to place a 5 centimeter by 5 centimeter piece of 48 micron filtration mesh in the top part. Author comment: 3.12.1-2 are combined. Use last sample where I added the PI. 982.
3.12.2. Solution as it drips through the mesh and into the tube.
3.13. The samples are now ready to be run on the flow cytometer. Keep them wrapped in foil until they are ready to be run [1].
3.13.1. Talent wraps the samples in foil.
3.14. Finally, perform flow cytometry and data analysis as described in the text protocol [1].
3.14.1. WIDE: Talent works at the flow cytometer.



Section – Results
4. Results: Select Genotyping Results Showing a Triploid Dispermic Genotype 
4.1. Microsatellite genotyping of a partial hydatidiform (hi-dah-tih-dih-form) mole along with the DNA of the patient and her partner reveals that the patient’s mole is triploid dispermic [1].
4.1.1. LAB MEDIA: Figure 9A   
4.2. The first marker shows two peaks in the product of conception. The first peak originates from the mother, since only the mother has a peak of this size [1]. 
4.2.1. LAB MEDIA: Figure 9A - Video editors, please emphasize the left-most black peaks that are found in both the “POC” and the “Mother” and are connected with a dotted line.
4.3. Following the same reasoning, the second peak originates from the father since he shares the same allele [1]. 
4.3.1. LAB MEDIA: Figure 9A - Video editors, please emphasize the second black peak in the “POC” and the left-most peak in the “Father” and are connected with a dotted line.
4.4. Notice how the second peak is a lot higher than the first, indicating that there are probably two doses of the same paternal allele in that peak [1]. 
4.4.1. LAB MEDIA: Figure 9A - Video editors, please emphasize the second black peak in the “POC.”
4.5. Maternal contamination is very minimal in this product of conception because it displays a very tiny peak at the position of the second maternal allele [1].
4.5.1. LAB MEDIA: Figure 9A - Video editors, please emphasize the tiny right-most black peak in the “POC” that lines up with the large right-most peak in the “Mother.”
4.6. The second marker shows three peaks in the product of conception [1]. 
4.6.1. LAB MEDIA: Figure 9A - Video editors, please emphasize the three blue peaks in the “POC.”
4.7. Two of these peaks originate from the father and one from the mother [1]. 
4.7.1. LAB MEDIA: Figure 9A - Video editors, please emphasize the three blue dotted lines, two to the “Father” and one to the “Mother.”
4.8. The third and fourth markers are similar to the first marker, and also show two alleles coming from the father and one from the mother [1]. 
4.8.1. LAB MEDIA: Figure 9A - Video editors, please emphasize the four green dotted lines, two to the “Father” and two to the “Mother.”
4.9. Since all four markers consistently show three alleles, two originating from the father and one from the mother, one can conclude that this product of conception is triploid dispermic, and confirms the diagnosis of partial mole [1].
4.9.1. LAB MEDIA: Figure 9A




Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Rima Slim: For the interpretation of genotyping results, it is important to be aware of the level of contamination expected based on the notes taken during the cleaning steps [1].
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 
5.2. Rima Slim: For some cases, we are unable to reach a conclusion following these two methods. In such situations, we use other methods such as FISH to uncover the true genotypes [1].
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
5.3. [bookmark: _GoBack]Rima Slim: Microsatellite genotyping has allowed for accurate molar diagnosis and paved the way to better understand the genotypes that are associated with the various features of hydatidiform moles [1].
5.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
5.4. Yassemine Khawajkie: Be careful when using some of the reagents during the staining procedure. Xylene and hematoxylin are toxic and should be kept in the fume hood at all times [1].
5.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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