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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N

2. Does your protocol include software usage? N

3. Which steps from the protocol section below are the most important for viewers to see? 
Step 6.2; Step 6.4.9; Step 6.5; Step 6.8 are the most important steps.

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
Step 6.8.5 is difficult, where the operator needs to make sure the bubbles are equally in small size. 

5. Will the filming need to take place in multiple locations? N

Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.
1. REQUIRED Interview Statements: (Said by you on camera)
  
1.1. Yingxin Zhang: The protocol we present here is a rapid and low-cost semiconductor sequencing-based method for screening of aneuploidy in embryos [1].
1.1.1. INTERVIEW

1.2. Yingxin Zhang: The refined protocol for performing template amplification and enrichment of sequencing library, makes the PGT-A detection reproducible, high-throughput, cost-efficient, and timesaving. The running time of this semiconductor sequencer is only 2 to 4 hours, shortening the turnaround time from receiving samples to issuing reports into 5 days [1]. 
1.2.1. INTERVIEW
OPTIONAL Interview Statements: (Said by you on camera)  
1.3. Baoheng Gui: This method provides genome sequencing for aneuploidy screening, copy number variation and SNP callings [1].
1.3.1. INTERVIEW

1.4. Baoheng Gui: Due to different sequencing chemistry, the library prepared by this protocol cannot be sequenced directly on other sequencing systems. By the same sequencer but different library preparation, it is capable to do non-invasive prenatal screening [1].
1.4.1. INTERVIEW
Introduction of Demonstrator: (Said by you on camera)   

1.5. Baoheng Gui: Demonstrating the procedure will be _Xiangchun GuoXuan ZENG_, a _technician from myour laboratory [1] [2]. 
1.5.1. Interview style: Author saying the above 
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

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

Ethical approval was granted by the Joint Chinese University of Hong Kong―New Territories East Cluster Clinical Research Ethics Committee. Research license was approved by the Council on Human Reproductive Technology of Hong Kong.


Section - Protocol
2. Library Pooling and Emulsion PCR using an Emulsion System
2.1. To begin sequencing, vortex each diluted library [1-TXT] and briefly spin 4 times on a mini centrifuge for 3 seconds each time [2]. Then, Take 5 microliters of each library to pool into the nuclease-free 1.5-milliliter tube [3]. Vortex the mixed library [4] and briefly spin on a mini centrifuge for 3 seconds [5].
2.1.1. MED: Talent vortexes the tubes. TEXT: See manuscript for more details Video editor: Please show text overlay when VO says: “each diluted library”.
2.1.2. MED: Talent closes the centrifuge lid and presses the start button. Videographer: Please obtain multiple takes, this is repeated.
2.1.3. MED: Talent transfers 5 microliters of all DNA library tubes to a 1.5-ml tube.
2.1.4. MED: Talent vortexes the tube.
2.1.5. Reuse 2.1.2.
2.2. Add 150 microliters of the breaking solution to 2 new recovery tubes [1-TXT]. Install the new recovery tubes, the recovery router and the amplification plate [2]. Mix by inverting the oil bottle 3 times. Ensure that both the oil and recovery solution are at least 2/3 full [3-TXT]. Vortex the master mix PCR buffer for 30 seconds [43] and briefly spin on a mini centrifuge for 3 seconds [54]. 
2.2.1. MED: Talent adds the breaking solution to 2 new tube. TEXT: See Table of Materials for all reagents Video editor: Please show text overlay when VO says: “the breaking solution”. TEXT: Breaking solution should be at least 2/3 full
2.2.2. MED: Talent installs the tubes, router and the plate.
2.2.3. MED: Talent invert the oil bottle, fill both the oil and recovery solution tubes to 2/3 full. Install the 2 tubes onto ES. TEXT: Oil and recovery solution should be at least 2/3 full.
2.2.4. MED: Talent vortexes the master mix PCR buffer.
2.2.5. Reuse 2.1.2.
2.2.6. 
2.3. Vortex the sphere particles and the mixed library for 1 minute [1] and briefly spin on a mini centrifuge for 3 seconds [2]. 
2.3.1. MED: Talent vortexes the tubes.
2.3.2. Reuse 2.1.2.
2.4. Next, prepare a 2400 microliters ligation mix by adding 172 microliters of the nuclease-free water, 8 microliters of the mixed library, 120 microliters of the enzyme mix, and 100 microliters of the sphere particles to the tube containing 2000 microliters of the master mix PCR buffer [1]. 
2.4.1. MED: Talent adds all the reagents and the DNA library to a tube.
2.5. Set a pipette to 800 microliters, and load the ligation mix to the reaction filter through the sample port [1]. Invert the oil bottle 3 times [2] and use a P1000 pipette to add 200 microliters of the reaction oil to the reaction filter [3].
2.5.1. CU: Talent loads the ligation mix to the reaction filter through the sample port.
2.5.2. MED: Talent inverts the oil bottle. 
2.5.3. CU: Talent adds the reaction oil to the reaction filter.
2.6. Select the program Proton, and then, select Assisted button to ensure that the device has been set up correctly by following the instructions on the monitor. Then, click Next to start the program [1-TXT].
2.6.1. SCREEN: Talent selects the program “Proton”, then selects “Assisted” button, and finally clicks “Next TEXT: Proton: Ion PI Hi-Q OT2 200 Kit [Author Note]: File key: ‘video sript step 2.6.1 - OT screenshot’ has been uploaded to the system.
3. Enrichment System (ES) Setup 
3.1. Load 100 microliters of the emulsion PCR product sample, 130 microliters of the washed beads, 300 microliters of the ES wash solution, and 300 microliters of the melt-off solution into the 8-tube strip [1-TXT]. 
3.1.1. MED: Talent loads the solutions to the 8-tube strip. TEXT: Tube 1: Sample, Tube 2: Washed beads, Tube 3, 4, 5: ES wash solution, Tube 7: melt-off solution, Keep tubes 6 and 8 empty
3.2. Place the 8-tube strip onto the enrichment system [1]. Install a pipette tip and a new 0.2-milliliter tube [2] and start the program [3-TXT].
3.2.1. CU: Talent places the strip. 
3.2.2. CU: Talent installs the pipette tip and the 0.2 ml tube.
3.2.3. .
3.2.4. CU: Talent starts the program. TEXT: Wash the sphere particles after the enrichment is completed.
3.3. Centrifuge the 0.2-millilter tube at 15,500 x g for 5 minutes [1]. Discard the supernatant and keep 10 microliters of the enrichment product [2]. Add 200 microliters of nuclease-free water to the tube and mix by vortexing [3]. 
3.3.1. Reuse 2.1.2.Please use the centrifuge shot of using microcentrifuge.
3.3.2. CU: Talent discards the supernatant and keeps 10 microliters of the enrichment product. Videographer: Please obtain multiple takes, this is repeated.
3.3.3. CU: Talent adds water and vortexes the tube. (NO TEXT, same as 3.4.3)
3.4. Centrifuge the 0.2-millilter tube again [1]. Discard the supernatant and keep 10 microliters of the enrichment product [2]. Add 90 microliters of nuclease-free water to the tube and mix by vortexing [3]. 
3.4.1. Reuse 2.1.23.3.1.
3.4.2. Reuse 3.43.2.
3.4.3. CU: Talent adds water and vortexes the tube.
4. Template Preparation
4.1. To prepare the template, vortex the positive control and spin briefly [1] [2]. Add 5 microliters of the positive control to 100 microliters of the enrichment product [3]. Vortex and centrifuge at 15,500 x g for 5 minutes [4] [5]. Discard the supernatant and keep 10 microliters of the template [6].
4.1.1. MED: Talent vortexes the tube.
4.1.2. Reuse 2.1.2.
4.1.3. CU: Talent adds the positive control to the template.
4.1.4. MED: Talent vortexes the tube. (same as 3.4.3)
4.1.5. Reuse 2.1.2.
4.1.6. CU: Talent discards the supernatantplease reuse 3.4.2.
4.2. Next, add 20 microliters of the sequencing primer and 15 microliters of the annealing buffer to the template tube [1]. Vortex the tube and briefly spin on a mini centrifuge for 3 seconds [2] [3].
4.2.1. CU: Talent adds the primer and the annealing buffer to the template tube.
4.2.2. MED: Talent vortexes the tube. (same as 3.4.3)
4.2.3. Reuse 2.1.2.
4.3. Incubate the tube in a thermal cycler with a heated lid [1-TXT]. Then, add 10 microliters of the loading buffer to the tube. Mix by pipetting up and down [2].	 
4.3.1. CU: Talent transfers the tube to a thermal cycler. TEXT: 2 min at 95 °C, 2 min at 37 °C, hold at 4 °C
4.3.2. CU: Talent adds the loading buffer to the tube and pipettes up and down.
5. Sample Loading and Sequencing
5.1. Mix the 55 microliters of the sample by pipetting up and down and load the sample to the loading well of the chip [1]. Keep the used pipette tip and the 0.2-milliliter PCR tube [2].
5.1.1. CU: Talent pipettes up and down few times and loads the sample to the loading well of the chip.
5.1.2. MED: Talent keeps the pipette tip and the 0.2-ml tube. Keep the tip in a new 1.5 mL tube.
5.2. Place the chip onto the chip mini centrifuge when some sample enters the chip. Check the position and centrifuge the chip for 10 minutes [1].	
5.2.1. ECU: Talent places the chip onto the mini centrifuge and presses the start button. Videographer: Please show the sample entering the chip if it is possible. Videographer: Please obtain multiple takes, this is repeated.
5.3. Prepare the 50 percent annealing buffer by adding 500 microliters of the annealing buffer and 500 microliters of the nuclease-free water into a 1.5-milliliter tube [1]. Prepare the flushing solution by adding 500 microliters of the annealing buffer and 500 microliters of the 100 percent 2-propanol into a 1.5-milliliter tube [2].
5.3.1. MED: Talent adds 500 µL annealing buffer and 500 µL of the water to a 1.5-ml tube. 
5.3.2. MED: Talent adds 500 µL annealing buffer and 500 µL of the 100% 2-propanol to a 1.5-ml tube. 
5.4. Then, prepare the foaming mixture by adding 49 microliters of the 50 percent annealing buffer and 1 microliter of the foaming solution to two new 1.5-milliliters tubes [1].
5.4.1. MED: Talent adds the 50% annealing buffer and the foaming solution to two new 1.5-ml tube.
5.5. Pipette air into one of the foaming mixtures [1-TXT], and load 120 microliters of the bubbles into the loading well [2]. Transfer the excessive expelled liquid from the exit well to the loading well [3-TXT] and centrifuge the chip for 30 seconds on the chip mini centrifuge [4]. Repeat the process for the second foaming mixture.
5.5.1. CU/ECU: Talent takes one of the tubes (from a rack containing two tubes) and pipettes air into one of the tubes. Videographer: Please show the bubbles if it is possible. TEXT: Pipette until no outstanding bubbles are seen 
5.5.2. CU: Talent loads the bubbles into the loading well.
5.5.3. CU: Talent transfers the expelled liquid from the exit well to the loading well. TEXT: Do not pipette bubbles
5.5.4. Reuse 5.2.1. 
5.6. Add 55 microliters of the 50 percent annealing buffer to the kept 0.2-milliliter tube [1]. Use the kept pipette tip to pipette up and down [2]. Load all the 55 microliters of the annealing buffer to the loading well [3]. Centrifuge the chip for 30 seconds on the designated chip mini centrifuge [4].
5.6.1. MED: Talent adds the annealing buffer to the kept 0.2-ml tube. 
5.6.2. MED:  Talent uses the kept pipette tip to pipette up and down few times.
5.6.3. CU: Talent loads the annealing buffer to the loading well. 
5.6.4. Reuse 5.2.1.
5.7. Load 100 microliters of the flushing solution into the chip loading well [1] and discard the expelled liquid from the exit well. Repeat this loading step once [2].
5.7.1. CU: Talent loads the flushing solution into the chip loading well.
5.7.2. CU: Talent discards the expelled liquid from the exit well.
5.8. Load 100 microliters of the 50 percent annealing buffer into the chip loading well. Repeat this loading step for a total of 3 times [1].
5.8.1. CU: Talent loads the annealing buffer into the chip loading well.
5.9. Add 60 microliters of the 50 percent annealing buffer and 6 microliters of the sequencing enzyme and 60 microliters of the 50 percent annealing buffer into a new 1.5-milliliter tube. Mix by pipetting up and down [1]. Slowly pipette 65 microliters of this mixed solution into the chip loading well, avoiding bubbles [2].
5.9.1. MED: Talent adds the sequencing enzyme and the annealing buffer into a 1.5-ml tube and pipettes up and down few times. 
5.9.2. CU: Talent pipettes the mixed solution into the chip loading well.
5.10. Keep the chip away from light and incubate at room temperature for 5 minutes [1].
5.10.1. CU: Talent keeps the chip under a cover at RT. Show a timer set to count down from 5 minutes in the shot.
5.11. Finally, after the incubation, immediately load the chip onto the sequencer [1] and click “Start the sequencing runRun” on the screen to start sequencing [2].
5.11.1. CU: Talent loads the chip.
5.11.2. SCREEN: Talent clicks the “Start the sequencing runRun” on the screen. [Author Note]: File key: ‘sequencing screen’ has been uploaded to the system. 








Section – Results
6. Results: Next-generation Semiconductor Sequencing for PGT-A
6.1. A retrospective statistical analysis on 186 cleavage stage [1] and 1135 blastocyst stage embryos [2], resulted in over 95 percent WGA success rates in both types of samples [3-TXT]. 
6.1.1. LM: Figure 1A. 
6.1.2. LM: Figure 1B.
6.1.3. LM: Figure 1. Video editor: Please emphasize the first 3 bars from (A) and the first 4 bars from (B). TEXT: WGA: Whole genome amplification
6.2. Sequencing quality control failure rates were 3.4 percent in the cleavage-stage group and only 1.9 percent in the blastocyst-stage group [1].
6.2.1. LM: Figure 1. Video editor: Please emphasize the 4th bar from (A) when the VO says:” 3.4 percent in the cleavage-stage group” and please emphasize the 4th bar from (B) when VO says: “1.9 percent in the blastocyst-stage group”.



Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) 
7.1. Baoheng Gui: Beside aneuploidy, the sequencing data can be used for other analysis for example, copy number variations with a size less than 5Mb, or mitochondrial DNA analysis depending on the sequencing depth and quality [1]. 
7.1.1. INTERVIEW
7.2. Yingxin Zhang: With the improvement in copy number calling, researchers can further investigate the feature of chromosomal mosaicism in human early-stage embryos [1].
7.2.1. INTERVIEW
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