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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  yes  
If Yes, can you record movies/images using your own microscope camera?
No	  
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.
We need scope kits for dissecting microscope (model: Olympus, SZ2-ILST) and microscopy (model: Olympus IX71). Olympus IX71 will be used in step 1.8 of the protocol.
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	

 

Introduction

1. Introductory Interview Statements

[bookmark: _Hlk28591455][bookmark: _Hlk28954045]Videographer: Interviewee headshots are required. Take a headshot for each interviewee. 

[bookmark: _Hlk28591522]Authors: While filming the interview portion, our videographer will also photograph you for the JoVE Dedicated Author Webpage. Please look at this example. For questions about the author profile pages and pictures, please contact author.liaison@jove.com.


1.1. Qianru He: This protocol can be used to obtain large number of sensory and motor fibroblasts and Schwann cells rapidly [1].
1.1.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

1.2. Yan Li: The cells obtained through this method can be used in the study of nerve regeneration and nervous system diseases [1]. 
1.2.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

1.3. Fanhui Yu: Visual demonstration can help the experimenter to better control the time of differential digestion step and make the experimental steps easier to understand.
1.3.1. [bookmark: _Hlk25067257]INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera [1].

Ethics Title Card
1.4. This study was carried out in accordance with the Institutional Animal Care Guidelines of Nantong University. All the procedures including the animal subjects were ethically approved by the Administration Committee of Experimental Animals, Jiangsu Province, China.
1.5. 

Protocol

2. Nerve Dissection and Cell Culture
2.1. First, use scissors to make a 3-centimeter incision in the skin of the back [1]. Remove the spinal column [2]. Carefully open the vertebral canal to expose the spinal cord [3]. 
2.1.1. Talent uses scissors to cut skin.
2.1.2. Talent removes the spinal column.
2.1.3. Talent opens the vertebral canal.
2.2. Place the spinal cord in a 60-millimeter Petri dish with 3 to 4 milliliters of ice-cold D-Hanks’ balanced salt solution [1].
2.2.1. Talent adds HBSS and places spinal cord in Petri dish. 
2.3. Under a dissecting microscope, excise the ventral root and then the dorsal root [1]. Place them in ice-cold D-Hanks’ balanced salt solution [2]. 
2.3.1. SCOPE: Talent excises ventral root and dorsal root. Videographer: This is one of the most important steps for viewers to see, and the single most difficult step in the protocol.
2.3.2. Talent places dorsal and ventral roots in HBSS.
2.4. After removing the HBSS, slice the nerves into 3- to 5-millimeter pieces with scissors [1]. Add 1 milliliter of 0.25 percent trypsin transfer the nerve pieces to 5-milliliter centrifuge tubes [2]. Incubate at 37 degrees Celsius for 18 to 20 minutes [3].
2.4.1. Talent removes HBSS and slices the nerves into 3- to 5-millimeter pieces.
2.4.2. Talent adds trypsin and transfers nerves into 5-milliliter centrifuge tubes
2.4.3. Talent places centrifuge tubes in incubator.
2.5. Next, to stop the digestion, add 3 to 4 milliliters of DMEM containing 10 percent fetal bovine serum. Pipette the mixture up and down gently about 10 times [1].  Centrifuge at 800 times g for 5 minutes [2].
2.5.1. Talent adds DMEM with FBS and pipettes the mixture up and down.
2.5.2. Talent places mixture in centrifuge.
2.6. After centrifugation, discard the supernatant and resuspend the precipitate in 2 to 3 milliliters of DMEM supplemented with 10 percent FBS [1].
2.6.1. Talent removes and discards supernatant, and resuspends the precipitate in DMEM with FBS.
2.7. Filter the cell suspension through a 400 mesh filter, and then use the suspension to inoculate a 60-millimeter Petri dishes [1]. Incubate the Petri dishes for 4 to 5 days at 37 degrees C in the presence of 5 percent carbon dioxide [2]. 
2.7.1. Talent filters the suspension and inoculates Petri dishes.
2.7.2. Talent places Petri dishes in incubator.
3. Isolation and culture of Schwann Cells (SCs)
3.1. When the culture has reached 90 percent confluence [1], wash the cells once using 1x PBS [2]. Then, to digest the Schwann cells, add 1 milliliter of 0.25 percent trypsin at 37 degrees C per 60-millimeter Petri dish. After 8 to 10 seconds at room temperature, stop the digestion by adding 3 milliliters of DMEM supplemented with 10 percent FBS [3]. Videographer: This is one of the most important steps for viewers to see.
3.1.1. SCOPE: Cells at 90% confluence.
3.1.2. Talent washes cells with 1x PBS.
3.1.3. Talent adds trypsin and, after 8 to 10 seconds, adds DMEM with FBS
3.2. To detach the Schwann cells, gently blow on the cells with a pipette [1]. Verify by microscope that the cells are detached [2]. Then, collect the medium, which contains the Schwann cells, and centrifuge at 800 times g for 5 minutes [3]. Videographer: This is one of the most important steps for viewers to see.
3.2.1. Talent blows on cells with a pipette.
3.2.2. SCOPE: Detached cells in Petri dish.
3.2.3. Talent collects and centrifuges the Schwann cells.
3.3. Discard the supernatant and resuspend the precipitate in 3 milliliters of medium [1-TXT]. Use the suspension to inoculate uncoated 60-millimeter Petri dishes and incubate the dishes at 37 degrees Celsius for 30 to 45 minutes [2]. Videographer: This is one of the most important steps for viewers to see.
3.3.1. Talent discards supernatant and resuspends precipitate. TEXT: Medium: DMEM with 10% FBS, 1% penicillin/streptomycin, 2 μM forskolin, and 10 ng/mL HRG
3.3.2. Talent inoculates Petri dishes and places them in incubator.
3.4. Transfer the medium, which will contain the Schwann cells, to a poly-L-lysine-coated medium dish, and incubate the dish at 37 degrees Celsius for 2 days [1].
3.4.1. Talent transfers supernatant to PLL-coated medium dish and places dish in incubator.
4. Isolation and Culture of Fibroblasts 
4.1. After removing the medium containing the Schwann cells, wash the fibroblasts adhering to the Petri dishes with 1x PBS [1]. To digest the fibroblasts, add 1 milliliter of 0.25 percent trypsin at 37 degrees Celsius [2]. After allowing digestion to proceed for 2 minutes at 37 degrees Celsius, end the digestion by adding DMEM supplemented with 10 percent FBS [3]. Videographer: This is one of the most important steps for viewers to see.
4.1.1. Talent washes fibroblasts.
4.1.2. Talent adds trypsin and allows digestion to proceed.
4.1.3. Talent adds DMEM with FBS.
4.2. To detach the fibroblasts, use a pipette to blow on the bottom of the dish [1]. Collect the medium, including the fibroblasts, and transfer it to centrifuge tubes [2].  Centrifuge the tubes at 800 times g for 5 minutes [3]. 
4.2.1. Talent uses pipette to detach fibroblasts.
4.2.2. Talent collects medium from Petri dish using pipette.
4.2.3. Talent centrifuges tubes.
4.3. Discard the supernatant, and resuspend the precipitate with 2 milliliters of DMEM containing 10 percent FBS [1]. Inoculate the cells in uncoated 60-millimeter Petri dishes and incubate at 37 degrees Celsius for 30 to 45 minutes [2]. 
4.3.1. Talent discards supernatant and resuspends precipitate.
4.3.2. Talent inoculates Petri dishes and places dishes in incubator.
4.4. Isolate the fibroblasts, which will adhere to the Petri dishes, by removing and discarding the growth medium. Add 3 milliliters of DMEM supplemented with 10 percent FBS [1]. Incubate at 37 degrees Celsius for 2 days, until the passage 1 cells reach 90 percent confluence [2].
4.4.1. Talent removes and discards growth medium, and adds 3 mL of DMEM plus FBS.
4.4.2. Talent places Petri dishes in incubator.
4.5. Repeat the differential digestion and adherence [1]. After culturing the passage 2 fibroblasts and Schwann cells for two days, digest the cells, collect them, and count them [2]. Inoculate PLL-coated slides at a concentration of 1 x 105 cells per well for ICC staining [3].  
4.5.1. LAB MEDIA: Figure 1.
4.5.2. Talent counts cells. Videographer: it is not necessary to film digesting and collecting the cells, though that can be filmed if it is needed given the length of the narration.
4.5.3. Talent inoculates slides. 


Results
5. Results: Morphology and Purity of Schwann Cells and Fibroblasts 
5.1. Phase-contrast microscopy shows the morphology of cultured Schwann cells and fibroblasts throughout the isolation process [1]. After prolonged culture time, the Schwann cells were clustered together between the fibroblasts, or located on the surface of fibroblasts [2].
5.1.1. LAB MEDIA: Figure 2.
5.1.2. LAB MEDIA: Figure 2. Video editor, please show Figure 2A and Figure 2B.
5.2. After digestion for 10 seconds, the Schwann cells, indicated by the red arrows, were round, while the fibroblasts remained flat and were attached to the bottom of the dish [1]. 
5.2.1. LAB MEDIA: Figure 2. Video editor, show Figure 2C and Figure 2D.
5.3. After isolation by differential digestion and differential adherence, typical cell morphologies were observed for all four cell types [1]: motor fibroblasts [2], sensory fibroblasts [3], motor Schwann cells [4], and sensory Schwann cells [5].
5.3.1. LAB MEDIA: Figure 2. Video editor, show Figure 2E, 2F, 2G, and 2H.
5.3.2. LAB MEDIA: Figure 2. Video editor, emphasize Figure 2E.
5.3.3. LAB MEDIA: Figure 2. Video editor, emphasize Figure 2F.
5.3.4. LAB MEDIA: Figure 2. Video editor, emphasize Figure 2G.
5.3.5. LAB MEDIA: Figure 2. Video editor, emphasize Figure 2H.
5.4. The sensory and motor fibroblasts were visualized using a confocal laser scanning microscope [1]. The fibroblasts were stained with antibodies against CD-90 [2]. Hoechst 33342 dye was used to label the cell nuclei [3]. 
5.4.1. LAB MEDIA: Figure 3. Video editor, show Figure 3A, 3B, 3C, 3D, 3E, and 3F.
5.4.2. LAB MEDIA: Figure 3. Video editor, continue showing Figure 3A, 3B, 3C, 3D, 3E, and 3F, and emphasize 3A and 3D.
5.4.3. LAB MEDIA: Figure 3. Video editor, continue showing Figure 3A, 3B, 3C, 3D, 3E, and 3F, and emphasize 3B and 3E.
5.5. The merged images of fibroblast immunostaining and nuclear staining [1] indicated that 92.51 percent and 92.64 percent of CD90 and Hoechst co-labeled cells were present in the motor and sensory fibroblasts, respectively [2].
5.5.1. LAB MEDIA: Figure 3. Video editor, continue showing Figure 3A, 3B, 3C, 3D, 3E, and 3F, and emphasize 3C and 3F.
5.5.2. LAB MEDIA: Figure 3. Video editor, please show Figure 3G.
5.6. The sensory and motor Schwann cells were visualized using a confocal laser scanning microscope [1]. The Schwann cells were stained with antibodies against S100 [2]. Hoechst 33342 dye was used to label the cell nuclei [3]. 
5.6.1. LAB MEDIA: Figure 4. Video editor, show Figure 4A, 4B, 4C, 4D, 4E, and 4F.
5.6.2. LAB MEDIA: Figure 4. Video editor, continue showing Figure 4A, 4B, 4C, 4D, 4E, and 4F, and emphasize 4A and 4D.
5.6.3. LAB MEDIA: Figure 4. Video editor, continue showing Figure 4A, 4B, 4C, 4D, 4E, and 4F, and emphasize 4B and 4E.
5.7. The merged images of Schwann Cell immunostaining and nuclear staining [1] indicated the presence of 91.61 percent and 93.56 percent of S100 and Hoechst co-labeled cells in motor and sensory Schwann cells, respectively [2].
5.7.1. LAB MEDIA: Figure 4. Video editor, continue showing Figure 4A, 4B, 4C, 4D, 4E, and 4F, and emphasize 4C and 4F.
5.7.2. LAB MEDIA: Figure 4. Video editor, please show Figure 4G.
5.8. Cell purity was also analyzed using flow cytometry [1]. In the fibroblast cultures, approximately 90 percent of cells were fibroblasts, indicated by M2 in the FCA graphs, while the remaining cells were Schwann cells [2]. 
5.8.1. LAB MEDIA: Figure 5. 
5.8.2. LAB MEDIA: Figure 5. Video editor, please emphasize top half of Figure 5.
5.9. In the Schwann cell cultures, more than 92 percent of cells were Schwann cells, again indicated by M2 in the FCA graphs, while the remaining cells were fibroblasts [1].
5.9.1. LAB MEDIA: Figure 5. Video editor, please emphasize bottom half of Figure 5.

[bookmark: _Hlk30504506]

 
Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

Authors: Please memorize the interview statements prior to your filming day.
6.1. Qianru He: This protocol is very useful for studying the mechanism of sensory and motor nerve regeneration or fibroblasts and Schwann cells transplantation to promote nerve regeneration [1].
6.1.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
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