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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? 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? 
2.2., 2.4., 2.5., 2.7., 2.8., 2.10.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.8. The most difficult step in this procedure tends to be the assembly of individual ECM fibers into a mesh. The ECM fibers are somewhat weak and will tend to adhere to most surfaces, so the use of fine forceps and careful technique is necessary to minimize fiber tearing.
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): All interview statements may be edited for length and clarity.

1.1. Kevin Roberts: This protocol allows the production of filaments of bulk extracellular matrix from cell lines of interest for downstream research into cell-matrix interactions and potential as a biomaterial for wound repair [1].

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

1.2. Jeffrey Wolchok: These biologic fibers could avoid the foreign response directed against synthetic materials while still drawing from the rich repertoire of textile fabrication techniques to create a range of woven implantable [1].

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. Jeffrey Wolchok: Demonstrating the procedure will be Cassandra Reed, a grad student from my laboratory [1][2]. 

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.



















Section - Protocol
2. Hollow Fiber Membrane (HFM) Cell Seeding and Extracellular Matrix (ECM) Extraction
2.1. Before seeding the cells, autoclave the hollow fiber membranes at 121 degrees Celsius for 30 minutes [1-TXT] followed by treatment with 50 milliliters of bovine plasma fibronectin in PBS at 37 degrees Celsius and 5% carbon dioxide for 1 hour [2-TXT].
2.1.1. WIDE: Talent placing membranes into autoclave TEXT: Alternative: Immerse 24 h in 70% EtOH 
2.1.2. MED: Talent placing membrane into fibronectin, with stock fibronectin container visible in frame TEXT: See text for all reagent/medium preparation details

2.2. At the end of the incubation use sterile micro-scissors to cut the fibers to 6 centimeters or less [1] and use a 1-milliliter syringe equipped with a 21-gauge needle [2-TXT] to seed 1x105 fibroblast cells directly into the lumina of the hollow fiber membranes [3].

2.2.1. CU: Fiber being cut
2.2.2. MED: Talent loading syringe with cells TEXT: See text for fibroblast cell preparation details
2.2.3. CU: Cells being seeded into one lumen

2.3. Place six seeded fibers into a 6-inch diameter Petri dish [1] and briefly incubate the seeded fibers at 37 degrees Celsius and 5% carbon dioxide [2].

2.3.1. CU: At least one fiber being seeded, with other fibers visible in dish in frame
2.3.2. MED: Talent placing dish into incubator

2.4. After 5 minutes, transfer the fibers from the incubator into a new 6-centimeter Petri dish [1] containing fibroblast culture medium supplemented with L-ascorbic acid, L-ascorbic acid 2-phosphate, and transforming growth factor-beta one for up to 3 weeks in the cell culture incubator [2-TXT].

2.4.1. MED: Talent placing fiber into new dish, with old dish and medium container visible in frame [Author Note]: Cut before the pan to the right
2.4.2. MED: Talent placing dish into incubator TEXT: Replace supernatant every 2 d

2.5. At the end of the incubation, use forceps to transfer the cultured fibers into individual scintillation vials [1] and tilt each vial to allow the addition of up to 5 milliliters of N-methyl-2-pyrrolidone down the side of the vials [2].

2.5.1. CU: Fiber being placed into vial
2.5.2. CU: NMP being added to titled vial, with stock NMP container label visible in frame

2.6. Then use a 1-milliliter pipette to slowly aspirate the N-methyl-2-pyrrolidone from each fiber [1] and transfer the fibers into new scintillation vials for a second immersion in fresh N-methyl-2-pyrrolidone [2-TXT].

2.6.1. CU: NMP being aspirated
2.6.2. MED: Talent placing fiber into new vial, with NMP container visible in frame TEXT: NMP immerse x3 total

2.7. After the third immersion, rinse the resulting extracellular matrix threads three times in deionized water in a similar manner [1] and place a 3-inch-long, 1-inch-wide, 1/23-inch thick piece of silicone rubber with a central 8 x 4-millimeter rectangular mold [2] onto a standard 3- x 1-inch glass microscope slide [3].

2.7.1. CU: Deionized water being added to tilted vial
2.7.2. CU: Shot of piece of rubber with mold in center
2.7.3. CU: Rubber being placed onto slide

2.8. After autoclaving, lay each extracellular matrix fiber side-by-side in the 8 x 4-milimeter silicone mold until there is no visible open space [1].

2.8.1. CU: Fibers being placed into mold

2.9. Place the mold into a 50-milliliter conical tube [1] and freeze the fibers at -80°C until completely frozen [2].

2.9.1. MED: Talent placing mold into tube
2.9.2. MED: Talent placing tube at -80 °C storage

2.10. Then lyophilize the frozen extracellular matrix mesh overnight or until completely dry [1] and store the mesh at 4 degrees Celsius until decellularization [2].

2.10.1. CU: ECM being lyophilized (comment: shot not filmed)
2.10.2. MED: Talent placing mesh at 4 °C (comment: shot not filmed)

3. Extracellular Matrix Decellularization

3.1. For decellularization, incubate the mold in 1% sodium dodecyl sulfate [1] for 24 hours at room temperature on a rocker with gentle agitation [2].

3.1.1. WIDE: Talent placing mold into SDS, with stock SDS container visible in frame
3.1.2. CU: Shot of mold rocking on rocker

3.2. The next day, rinse the extracted extracellular matrix with three washes in 3-milliliters of PBS per wash [1] and fill the mold with freshly-prepared DNase-RNase digestion buffer for a 6-hour incubation at 4 °C [2].

3.2.1. MED: Talent placing mold into PBS, with stock PBS container visible in frame
3.2.2. CU: Digestion buffer being added to mold, with digestion buffer container label visible in frame

3.3. At the end of the digestion, aspirate the digestion solution [1] and rinse the mold three times in sterile PBS as demonstrated [2].

3.3.1. CU: Digestion buffer being aspirated
3.3.2. MED: Talent placing mold into PBS, with stock PBS container visible in frame

3.4. After the third wash, incubate the scaffolds in 10% penicillin-streptomycin in PBS at 4 degrees Celsius overnight [1] before freezing in a 50-milliliter conical tube at -80 degrees Celsius for about 1 hour [2].

3.4.1. CU: Mold being placed into antibiotic solution, with antibiotic container label visible in frame
3.4.2. MED: Talent placing mold into tube

3.5. When the mesh has completely frozen, lyophilize the decellularized extracellular mesh overnight or until completely dry [1] and transfer the lyophilized scaffolds into a sterile container within a biosafety hood at 4 degrees Celsius until use [2].

3.5.1. [bookmark: _GoBack]MED: Talent lyophilizing mesh (comment: shot not filmed)
3.5.2. MED: Talent placing mesh into container in hood

Section – Results
4. Results: Representative ECM Implant Assembly 

4.1. Here a transverse cross-section of a polysulfone hollow fiber membrane fabricated using this protocol is shown [1], exhibiting outer and inner layers [2] of finger-like pores characteristic of an asymmetric membrane [3]. 

4.1.1. LAB MEDIA: Figure 3: JoVE Video Editor: please show image from Figure 3A only
4.1.2. LAB MEDIA: Figure 3: JoVE Video Editor: please show image from Figure 3A only and outline/emphasize outer layer
4.1.3. LAB MEDIA: Figure 3: JoVE Video Editor: please show image from Figure 3A only and outline/emphasize inner layer

4.2. After fibroblast cell seeding and culture and -methyl-2-pyrrolidone-rinsing as demonstrated [1], translucent threads of extracellular matrix are produced [2].

4.2.1. LAB MEDIA: Figure 3: JoVE Video Editor: please show images from Figures 3B and 3C
4.2.2. LAB MEDIA: Figure 3: JoVE Video Editor: please show image from Figure 3D only

4.3. The extracellular matrix-producing cells remain viable inside the hollow fiber membranes throughout the entire 3-week culture period [1].

4.3.1. LAB MEDIA: Figure 4: JoVE Video Editor: please emphasize some bright green cells OR no animation

4.4. The extracted matrix has a translucent appearance when hydrated [1], exhibiting an off-white color and fibrous appearance with a gross longitudinal alignment upon mesh assembly and lyophilization [2].

4.4.1. LAB MEDIA: Figure 5: JoVE Video Editor: please show only Figure 5A
4.4.2. LAB MEDIA: Figure 5: JoVE Video Editor: please show only Figure 5B


Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Cassandra Reed: (Steps: 2.4., 2.5.) The most critical step of this procedure is the dissolution of the cultured hollow fiber membrane by the N-methyl-2-pyrrolidone solvent to yield the whole extracellular matrix [1].
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.2. Kevin Roberts: The material produced by this method can be used to prepare tissue-engineered implants for investigating the repair of tissues in preclinical studies [1].

5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.3. Cassandra Reed: The n-methyl-2-pyrrolidone used in this protocol can be a skin and eye irritant. Therefore, nitrile gloves, goggles, lab coats, and a fume hood should be used when handling this chemical [1].
5.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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