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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? No

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

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. No


Current Protocol Length
Number of Steps: 20
Number of Shots: 51

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 

Authors: Some statements have been edited for length and clarity Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Jianying Guo: We develop reproducible, integration-free aneuploid iPSCs from amniotic cells and evaluate their reliability for modeling chromosomal disorders.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 
Describe the research contexts or systems in which this protocol can be applied.
1.2. Jing Wang: This protocol enables efficient generation of patient-specific iPSCs for genetic studies, disease modeling, and regenerative applications.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

CONCLUSION:
What does this protocol allow researchers to study or measure?
1.3. Zifan Song: It enables researchers to study how specific genetic backgrounds affect chromosomal abnormalities, genome stability, and associated disease mechanisms in iPSC models.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

Describe the most important consideration or challenge when performing this protocol.
1.4. Zifan Song: The main challenge is clinical sample heterogeneity, requiring careful selection of optimally conditioned cells to ensure efficient, reproducible reprogramming.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

Are there any additional methods or analyses that can be performed following this procedure?
1.5. Jianying Guo: We'd follow up with karyotyping, pluripotency marker expression confirmation, episomal vector clearance, and whole-genome sequencing to characterize the iPSCs.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 



Videographer: Obtain headshots for all authors available at the filming location.

Ethics Title Card

This research has been approved by the Institutional Review Board (IRB) at Peking University Third Hospital



Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Thawing and Culturing AFCs
Demonstrator: Jing Wang
2.1. Begin by retrieving a vial of cryopreserved amniotic fluid cells [1] and rapidly thaw the cells, using standard procedure [2]. Dilute them in pre-warmed medium, centrifuge at 300 g for 5 minutes, and seed them into a gelatin-coated T25 (tee-twenty-five) culture flask [3]. Incubate the cells at 37 degrees Celsius with 5% Carbon dioxide [4]. On Day 3, confirm cell attachment under a phase-contrast microscope [5]. 
2.1.1. WIDE: Talent taking a vial of AFCs from the liquid nitrogen rack.
2.1.2. Talent rapidly thawing frozen cells by placing the cryovial in a 37 degrees Celsius water bath.
2.1.3. Shot of talent adding prewarmed medium to the thawed cells, centrifuging them and adding them to a culture flask.
2.1.4. Talent placing the T25 culture flask in the 37 degrees Celsius incubator.
Videographer: Please obtain multiple reusable takes of 2.1.4, as these will be used later in the protocol.
2.1.5. SCOPE: Shot of adherent cells in the culture flask.

2.2. Using fibroblast culture medium, gradually transition the AFCs (a-f -sees), from AmnioType-1 medium to fibroblast culture medium between Days 3 and 12 [1]. Monitor cell morphology and select the spindle-shaped, fibroblast-like population for reprogramming [2]. At 80% to 90% confluence, expand them by passaging 3 to 5 times before electroporation [3]. Incubate the culture flasks at 37 degrees Celsius with 5% Carbon dioxide [4].
2.2.1. Shot of talent gradually changing the AFC culture medium from amonio-type-1 to fibroblast culture medium.
2.2.2. SCOPE: Shot of growing fibroblast cell showing typical spindle-shaped morphology.
2.2.3. Talent transferring the cell suspension to a new T25 culture flask.	Comment by Jianying Guo: This step may exceed 10 minutes; consider using subtitles to cover the passaging process.	Comment by Ruchira  Mukherji: Authors: We do not have to show the passaging process 3-5 times, we just need 1 repetitive action and we edit the shot accordingly. Hence there is no requirement for subtitles or on-screen text. 
2.2.4. Please Reuse 2.1.4


3. Coating Culture Vessels with Basement Membrane Matrix
Demonstrator: Zifan Song

3.1. Thaw the basement membrane matrix overnight, at 4 degrees Celsius, on ice [1]. Dilute the matrix 1 to 200, in ice-cold DMEM/F-12 (dee-m-e-m-f-twelve), by gently pipetting five to six times without introducing air bubbles [2]. Add 1 milliliter of coating solution to each well of a 6-well plate [3] and incubate at 37 degrees Celsius for at least 1 hour [4]. 
3.1.1. WIDE: Talent placing the 1.5 milliliter microcentrifuge tube containing basement membrane matrix solution, on ice, for overnight thawing. 
3.1.2. Talent diluting matrix solution in DMEM by gently pipetting up and down.
3.1.3. Talent adding 1 milliliter of diluted matrix solution to the wells of a 6-well plate to coat them.
3.1.4. Talent placing the 6-well plate in the 37 degrees Celsius incubator.
Videographer: Please obtain multiple reusable takes of 3.1.4, as these will be used later in the protocol

3.2. Before plating the cells, discard the coating solution [1], add 2 milliliters of pre-warmed antibiotic-free fibroblast culture medium containing 10 micromolar of ROCK (rock) inhibitor to each well [2], and return the plate to a 37 degrees Celsius incubator [3].
3.2.1. Talent discarding the coating solution from each well of the 6-well plate. 
3.2.2. Talent adding 2 milliliters of supplemented pre-warmed antibiotic-free fibroblast culture medium to each well.
3.2.3. Reuse 3.1.4

4. Episomal Plasmid Preparation and Electroporator Setup
Demonstrator: Zifan Song

4.1. On Day zero, thaw the reprogramming episomal plasmids on ice [1]. Verify that the DNA concentration is greater than 1 microgram per microliter, and absorbance ratio is within range, using a Nanodrop spectrophotometer [2-TXT]. For each 100-microliter reaction, prepare a total of 5 microgram of plasmid DNA, by combining the four reprogramming plasmids in equal amounts by mass [3-TXT].
4.1.1. Shot of talent thawing episomal plasmid stock solutions on ice.
4.1.2. Shot of talent checking DNA purity and concentration in each vial using Nanodrop. TXT: A260 : A280 = between 1.8 to 1.9 
Video Editor: A260:A280 is a ratio
4.1.3. CU: Talent preparing a mixture of selected plasmids by taking appropriate amounts of each.
TXT: Take 1.25 μg of each plasmid - pCXLE-hOCT3/4-shp53, pCXLE-hSK, pCXLE-hUL and pCXLE-EBNA1  

4.2. Assemble the electroporation device and [1] add 2 milliliters of Buffer E to the electroporation cuvette [2]. Verify the pulse voltage, the pulse width and the number of pulses on the device [3].
4.2.1. Talent switching on the Electroporation device. 
4.2.2. Talent adding 2 mL of Buffer E to the electroporation cuvette.
4.2.3. Talent checking the electroporation parameters on the device

5. Preparing AFCs for Electroporation 
Demonstrator: Zifan Song

5.1. Verify that the AFCs growing in the T25 culture flasks, have a healthy, spindle-shaped morphology, are free from contamination or senescence, and have reached 90 percent confluency [1]. Discard the spent AFC culture medium [2]. Next, wash the monolayer once with 5 milliliters of Dulbecco’s PBS without calcium or magnesium [3]. Now, add 2 milliliters of TrypLE (tryp-lee) Select Enzyme to the T25 (tee-twenty-five) culture flask [4]. Incubate at 37 degrees Celsius for 4 to 5 minutes [5]. 
5.1.1. SCOPE: Clear shot of healthy, spindle shaped, contamination-free cells at 90% confluency.
5.1.2. Talent discarding spent culture medium from the T25 culture flask.
5.1.3. CU: Talent gently washing the adherent culture monolayer with 5 milliliters of DPBS.
5.1.4. Talent adding 2 milliliters of TrypLE Select Enzyme to the culture flask.
5.1.5. Reuse 2.1.4.

5.2. [bookmark: OLE_LINK1]Neutralize the TrypLE reagent with 6 milliliters of complete fibroblast culture medium, [1] and transfer the suspension to a 15-milliliter conical tube [2] Perform cell counting using a hemocytometer [3]. Centrifuge the cell suspension at 300 g for 5 minutes at room temperature [4]. 
5.2.1. Talent quenching the dissociation reagent with 6 milliliters of complete culture medium.
5.2.2. Talent removing the cell suspension from the culture flask and adding it to 15-milliliter conical tube, 
5.2.3. Shot of talent at the microscope performing cell counting using a hemocytometer.
5.2.4. Talent placing the tube in the centrifuge at room temperature.

5.3. Carefully remove the supernatant as completely as possible, using a 200-microliter pipette tip [4], and resuspend the pellet in Buffer R at a final density of 10 to 14 million cells per milliliter [5].
5.3.1. CU: Talent carefully discarding the supernatant using a 200 microliters pipette tip.
5.3.2. CU: Talent resuspending the pellet in Buffer R by gently pipetting up and down.

5.4. Aliquot 110 microliters of the prepared cell suspension, containing 1.0 to 1.4 million cells, into a sterile 1.5-milliliter microcentrifuge tube [1]. Add the 5 microgram of plasmid mixture into the cells by gently pipetting three times [2]. Next, attach a sterile 100-microliter metal tip to the electroporation-specific 1-Channel pipette [3]. Load 100 microliters of the cell and DNA suspension into the electroporation tip without introducing air bubbles [4]. 
5.4.1. Talent adding 110 microliters of cell suspension into a 1.5 milliliter microcentrifuge tube.
5.4.2. CU: Talent adding the plasmid mixture into the cell suspension by gently pipetting up and down.
5.4.3. Talent attaching a 100-microliter metal tip to the electroporation pipette.
5.4.4. CU: Talent carefully loading 100 microliters of cell suspension containing plasmid DNA into the electroporation tip.


6. Electroporation
Demonstrator: Zifan Song 

6.1. Insert the electroporation pipette containing the plasmid DNA and cell mixture vertically into the Buffer E tube until it clicks securely into place [1]. Verify the parameters on the touchscreen, and press Start [4]. 
6.1.1. CU: Talent inserting the electroporation pipette tip containing the plasmid DNA and cell mixture into the Buffer E tube until it clicks in place.
6.1.2. Shot of talent pressing START on the touchscreen after confirming all parameters.


6.2. When the screen displays Complete, immediately remove the pipette [1]. Add approximately 3 to 5 hundred thousand electroporated cells, into a well of the coated 6-well plate, containing 2 milliliters of pre-warmed antibiotic-free fibroblast culture medium, with 10 micromolar ROCK inhibitor [2]. Discard the used tip [3]. Finally, incubate the plate overnight at 37 degrees Celsius with 5 percent carbon dioxide [5].
6.2.1. Shot of talent pressing COMPLETE on the electroporation device touchscreen at the end of procedure.
6.2.2. CU: Talent adding electroporated cells immediately, into a well of a 6-well plate containing 2 milliliters of pre-warmed antibiotic-free fibroblast culture medium.
6.2.3. Talent discarding the used electroporation tip.
6.2.4. Reuse 3.1.4.

7. Post-Electroporation Reprogramming of Cells
Demonstrator: Jianying Guo

7.1. Approximately 16 to 18 hours after electroporation, take the 6-well plate from the incubator [1] and carefully discard the medium without dislodging the adherent cells [2]. Gently add 2 milliliters of pre-warmed fibroblast culture medium, containing 1 to 100 dilution of penicillin-streptomycin, to each well of the 6-well plate [3]. Finally, return the plate to the 37 degrees Celsius incubator for the remainder of the first 24 hours [4].

7.1.1. WIDE: Talent removing the 6-well plate from the incubator and placing it inside the biosafety cabinet.
7.1.2. CU: Talent carefully discarding the spent medium without disturbing the adherent cells.
7.1.3. CU: Talent gently adding 2 milliliters of pre-warmed fibroblast culture medium containing PenStrep to each well.
7.1.4. Reuse 3.1.4

7.2. From Days 2 to 6, remove 1 milliliter of the spent medium from each well every alternate day [1] and add 1 milliliter of fresh TeSR-E8 (tee-ee-es-arr-ee eight) medium [2].

7.2.1. Talent carefully discarding 1 milliliter of spent medium from each well.
7.2.2. Talent adding 1 milliliter of fresh TeSR-E8 medium to each well.

7.3. On Day 7, completely discard old spent medium [1] and add 2 milliliters of TeSR-E8 medium [2]. Here on forward, repeat the step of complete medium replacement every other day [3].

7.3.1. CU: Talent carefully removing the entire volume of spent medium.
7.3.2. Talent adding 2 milliliters of fresh TeSR-E8 medium to each well of the 6-well plate.
7.3.3. Shot of old medium being removed and fresh medium being added to cells.

7.4. From Days 10 to 14, observe the cultures, under an inverted phase-contrast microscope, every day [1], to visualize primary reprogramming, cobblestone-like clusters [2].

7.4.1. Shot of talent sitting at the inverted phase-contrast microscope and observing the cells in the culture plates.
7.4.2. SCOPE: Shot of primary reprogramming, cobblestone-like cell clusters. 


















Results
8. Results 

8.1. Primary AFC (a-f-see) morphologies were studied using phase-contrast microscopy [1] and images showed epithelial-like [2], fibroblast-like [3] and senescent primary AFCs [4]. 
8.1.1. LAB MEDIA: Figure 1. Video Editor: Please highlight entire Panel A. 
8.1.2. LAB MEDIA: Figure 1. Video Editor: Please highlight the two images that are placed under the black bar labelled ‘E-type AFC’ in Panel A of the Figure.
8.1.3. LAB MEDIA: Figure 1. Video Editor: Please highlight the two images that are placed under the black bar labelled ‘F-type AFC’ in Panel A of the Figure.
8.1.4. LAB MEDIA: Figure 1. Video Editor: Please highlight the two images that are placed under the black bar labelled ‘Senescence AFC’ in Panel A of the Figure.

8.2. Fibroblast-like AFCs were expanded for reprogramming, and time-course images showed spindle-shaped AFCs before electroporation on Day 0 [1] and small epithelial-like clusters marking early mesenchymal-to-epithelial transition at Days 3 to 5 [2]. 
8.2.1. LAB MEDIA: Figure 1. Video Editor: Please highlight the image labelled ‘D0’ in Panel B of the Figure.
8.2.2. LAB MEDIA: Figure 1. Video Editor: Please highlight the image labelled ‘D5’ in Panel B of the Figure.

8.3. The primary reprogramming compact epithelial clusters were observed from Days 7 to 10 [1], and cobblestone-like MET (met) colonies with ill-defined borders were seen from Days 14 to 16 [2]. Finally mature iPSC colonies with tightly packed cells, distinct borders, high nuclear-to-cytoplasmic ratios, and prominent nucleoli were observed at Days 21 to 25 [3].
8.3.1. LAB MEDIA: Figure 1. Video Editor: Please highlight the image labelled ‘D7’ in Panel B of the Figure.
8.3.2. LAB MEDIA: Figure 1. Video Editor: Please highlight images labelled ‘D14’ and ‘D16’ in Panel B of the Figure.
8.3.3. LAB MEDIA: Figure 1. Video Editor: Please highlight image labelled ‘D21’ in Panel B of the Figure

8.4. Comparison of partially and fully reprogrammed colonies show that partially reprogrammed colonies formed loose aggregates with irregular borders and residual mesenchymal features [1]. Primary reprogramming colonies contained iPSC-like regions alongside areas of spontaneous differentiation [2]. Established iPSC colonies displayed compact morphology, distinct borders, high nuclear-to-cytoplasmic ratios, prominent nucleoli, and tight cell–cell junctions [3].
8.4.1. LAB MEDIA: Figure 2. Video Editor: Please highlight both images placed in column A, under the label ‘partially reprogrammed colonies.
8.4.2. LAB MEDIA: Figure 2. Video Editor: Please highlight both images placed in column B, under the label ‘Primary reprogramming colonies with partial differentiation’
8.4.3. LAB MEDIA: Figure 2. Video Editor: Please highlight both images placed in column C, under the label ‘Expanded colonies with typical morphology’
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