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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? No
2. Does your protocol include software usage? No
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. 
3.3, 4.3, 4.4, 5.5, 5.6, 5.8
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. 
4.3, 5.5
5. Will the filming need to take place in multiple locations? No


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. Qing-Ran Bai: Neural stem and progenitor cells can self-renew and differentiate into different neural cell types, supporting nervous system development and offering resource for regenerative medicine. These cells are heterogenous and we need to know their specific cell surface markers in order to get purified cell populations and understand their functions [1].

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

1.2. Qing-Ran Bai: Our protocol provides a simple, sensitive and efficient technique to analyze membrane proteins of primary neural stem and progenitor cells, helping identify novel surface markers for these cells [1].

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

1.3. Lu Dong: The main advantage of our protocol is its ability to directly analyze the surface proteome of primary neural stem and progenitor cells with improved sensitivity and specificity. This is achieved by expanding them through co-culture with endothelial cells in vitro and hijacking intrinsic sialylation metabolic pathway to label surface proteins [1].

1.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.4. Lu Dong: With proper modifications on expanding stem cells in vitro, our protocol can be easily applied to identifying surface markers of other stem cell types [1].

1.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.





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

1.5. All animal protocols used in this study were approved by the IACUC (Institutional Animal Care and Use Committee) of Tsinghua University and performed in accordance with guidelines of the IACUC. The laboratory animal facility at Tsinghua University has been accredited by the AAALAC (Association for Assessment and Accreditation of Laboratory Animal Care International). For staging of embryos, mid-day of the vaginal plug identified was calculated as embryonic day 0.5 (E0.5).
1.6. 

Section - Protocol
2. Preparation of Mouse Endothelial Culture in Permeable Support Inserts
2.1. To prepare the endothelial cells, resuspend a BEND3 cell pellet from a 10 centimeter Petri dish at 90 percent confluence with 9 milliliters BEND3 cell medium [1]. Add 1 milliliter of the cell suspension into one permeable support insert [2].
2.1.1. MED: Talent re-suspends the cells in fresh BEND3 cell medium. The supernatant can be aspirated before this shot.
2.1.2. MED: Talent adds some of the cell suspension into a permeable support insert.
2.2. Add another 2 milliliters of BEND3 medium per well at the bottom chamber of the matrix [1]. Continue to culture the cells for 1 day at 37 degrees Celsius with 5 percent carbon dioxide [2].
2.2.1. MED: Talent adds BEND3 medium to the bottom chamber of the matrix.
2.2.2. MED: Talent places the cells into an incubator.

3. Set-up of Neural-endothelial Co-culture and Ac4ManNAz Labeling System
3.1. One day after plating the cells in the inserts, gently aspirate the medium first from the bottom chamber and then from the inserts [1]. Wash the face of the inserts 3 times with pre-warmed DMEM [2]. Wash the outer surface of the inserts by rinsing with pre-warmed DMEM [3].
3.1.1. MED: Talent gently aspirates the medium from the bottom chamber, and then from the inserts.
3.1.2. MED: Talent washes the face of the inserts with pre-warmed DMEM.
3.1.3. MED: Talent washes the outer surface of the inserts by rinsing them with pre-warmed DMEM.
3.2. Next, add 1 milliliter of pre-warmed AM into one insert [1]. Transfer the inserts into the wells with primary cortical cells [2]. Incubate the co-culture at 37 degrees Celsius with 5 percent carbon dioxide for 12 hours [3]
3.2.1. MED: Talent adds the AM to one insert. TEXT: Cortical adherent culture medium.
3.2.2. MED: Talent transfers the inserts into the wells with primary cortical cells.
3.2.3. MED: Talent transfers the cells to an incubator.
3.3. Dissolve Ac4ManNAz in DMSO to achieve a stock concentration of 200 millimolar [1]. Retrieve the neural-endothelial co-culture plate from the incubator [2], add 1 microliter of the Ac4ManNAz stock to each bottom chamber [3], and 0.5 microliters per insert into the co-culture [4-TXT].
Videographer: The authors have noted that step 3.3 is one of the most important for viewers to see.
3.3.1. MED: Talent dissolves Ac4ManNAz in DMSO.
3.3.2. MED: Talent retrieves the neural-endothelial co-culture from the incubator.
3.3.3. MED: Talent adds some of the Ac4ManNAz stock to each bottom chamber.
3.3.4. MED: Talent adds some of the Ac4ManNAz stock to the co-culture. TEXT: Add an equal volume of DMSO to control cells.
3.4. Culture the cells at 37 degrees Celsius with 5 percent carbon dioxide for 5 days [1]. 
3.4.1. MED: Talent transfers the cells to an incubator.
3.5. While the cells are culturing, add 100 microliters of RM per insert and 200 microliters of RM per bottom chamber to refeed the endothelial and neural cells every other day [1-TXT].
3.5.1. MED: Talent adds refeeding medium to the cells. TEXT: RM: Refeeding medium; Do not add Ac4ManNAz or DMSO while refeeding.

4. Immunofluorescent Staining of Sialoglycoproteins in Expanded Primary NSPCs and Differentiated Neurons
4.1. First, remove the inserts from the co-culture plates [1] and aspirate the culture medium from the bottom of the wells [2].
4.1.1. MED: Talent removes the inserts from the co-culture plates.
4.1.2. MED: Talent aspirates the culture medium from the bottom of the wells.
4.2. Next, wash the neural cells once with pre-warmed PBS [1]. Aspirate the PBS from the wells and add 1 milliliter of a pre-chilled 4 percent paraformaldehyde in PBS to each well of wells [2]. Fix the cells at room temperature for 10 minutes [3].
4.2.1. MED: Talent washes the neural cells once with pre-warmed PBS.
4.2.2. MED: Talent aspirates the PBS from the wells and adds 4% paraformaldehyde in PBS to the wells.
4.2.3. MED: Talent sets the cells aside on the lab bench to fix at room temperature.
4.3. Then, wash the cells 3 times with pre-chilled PBS [1]. Aspirate the PBS and add 1 milliliter of freshly prepared biotin-conjugated buffer 1 into each well [2-TXT]. Incubate at room temperature for 10 minutes [3].
Videographer: The authors have noted that step 4.3 is one of the most important for viewers to see, and is also one of the most difficult in the protocol.
4.3.1. MED: Talent washes the cells with pre-chilled PBS.
4.3.2. MED: Talent adds biotin-conjugated buffer 1 into the wells. The PBS should be aspirated before this shot. TEXT: See text for details on preparing biotin-conjugated buffer 1.
4.3.3. MED: Talent sets the cells aside on the lab bench to incubate at room temperature.
4.4. After this, aspirate the reaction buffer from the wells and wash the cells 3 times with PBS [1]. Add 1 milliliter of staining buffer to each well of cells and incubate at room temperature for 30 minutes [2-TXT].
Videographer: The authors have noted that step 4.4 is one of the most important for viewers to see.
4.4.1. MED: Talent washes the cells with PBS. The reaction buffer should be aspirated before this shot.
4.4.2. MED: Talent adds staining buffer to the wells and sets the cells aside on the lab bench to incubate at room temperature. TEXT: See text for details on preparing staining buffer. 
4.5. Next, aspirate the staining buffer from the wells [1] and wash the cells 3 times with pre-chilled PBS [2]. Add 1 milliliter of blocking buffer to each well of cells and incubate at room temperature for 10 minutes [3-TXT].
4.5.1. MED: Talent aspirates the staining buffer from the wells.
4.5.2. MED: Talent washes the cells with pre-chilled PBS.
4.5.3. MED: Talent adds blocking buffer to each well of cells and sets the cells aside on the lab bench to incubate at room temperature. TEXT: See text for details on preparing blocking buffer.
4.6. Removing the blocking buffer from the wells and add 1 milliliter of primary antibody solution to each well [1-TXT]. Incubate the cells overnight at 4 degrees Celsius [2].
4.6.1. MED: Talent removes the last of the blocking buffer from the wells, and then adds primary antibody solution to the wells. TEXT: See text for details on preparing primary antibody solution.
4.6.2. MED: Talent places the cells into a refrigerator to incubate.
4.7. The next day, remove the primary antibody solution from the wells [1]. Wash the cells 3 times with pre-chilled PBS [2]. Aspirate the PBS from the wells and add 1 milliliter of secondary antibody to each well. Incubate the cells at room temperature for 2 hours [3-TXT].
4.7.1. MED: Talent removes the primary antibody solution from the wells.
4.7.2. MED: Talent washes the cells with pre-chilled PBS.
4.7.3. MED: Talent aspirates the last of the PBS from the wells, and then adds secondary antibody solution to the cells and sets the cells aside on the lab bench to incubate at room temperature. TEXT: See text for details on preparing secondary antibody solution.
4.8. After this, aspirate the solution from the wells and wash the cells 3 times with pre-chilled PBS [1].
4.8.1. MED: Talent aspirates the last of the solution from the wells, and then washes the cells with pre-chilled PBS.
5. Purification of Sialoglycoproteins from Expanded Primary NSPCs and Differentiated Neurons
5.1. First, prepare the BTTAA-cupric sulfate complex 2, full protein resuspension buffer, protein washing buffer 1, protein washing buffer 2, and protein washing buffer 3 as outlined in the text protocol [1].
5.1.1. MED: Talent prepares any of the compounds mentioned above. Any part, from any of these preparations, can be filmed for this shot.
5.2. Next, remove the inserts from the co-culture plates [1]. Aspirate the culture medium from the bottom wells and wash the neural cells once with pre-chilled PBS [2].
5.2.1. MED: Talent removes the inserts from the co-culture plates.
5.2.2. MED: Talent removes the last of the culture medium from the wells, and then washes the neural cells once with pre-chilled PBS.
5.3. Aspirate the PBS and add 200 microliters of pre-chilled RIPA buffer to each well [1]. Incubate the plates on ice for 5 minutes [2]. Then, collect the protein lysis into 1.5 milliliter tubes [3].
5.3.1. MED: Talent adds pre-chilled RIPA buffer to the wells. The PBS should be aspirated prior to this shot.
5.3.2. MED: Talent sets the places down on ice to incubate.
5.3.3. MED: Talent collects the protein lysis into tubes.
5.4. Centrifuge at 12,000 x g and at 4 degrees Celsius for 10 minutes to pellet the cell debris [1]. Transfer the supernatant into new 1.5 milliliter tubes [2] and determine the protein concentration with a BCA kit according to the manufacturer’s instructions [3].
5.4.1. MED: Talent places the tubes into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
5.4.2. MED: Talent transfers the supernatant to new tubes.
5.4.3. MED: Talent uses a BCA kit to determine the protein concentration. Any part of this process can be filmed for this shot.
5.5. Then, adjust the protein concentration to 1 milligram per milliliter [1]. Add 100 micromolar alkyne-biotin, 2.5 millimolar sodium ascorbate, and 1x BTTAA-cupric sulfate complex 2 to 1 mL of protein lysis [2]. Mix the solution well, and incubate it at room temperature for 1 hour [3].
Videographer: The authors have noted that step 5.5 is one of the most important for viewers to see, and is also one of the most difficult in the protocol.
5.5.1. MED: Talent adjusts the protein concentration as described.
5.5.2. MED: Talent adds the compounds mentioned to the diluted protein.
5.5.3. MED: Finishes mixing the solution, and then sets it aside on the lab bench to incubate at room temperature.
5.6. After this, transfer the reaction solution into 20 milliliters of pre-chilled methanol in a 50 milliliter conical tube [1]. Mix well and incubate overnight at -30 degrees Celsius to precipitate the proteins [2].
Videographer: The authors have noted that step 5.6 is one of the most important for viewers to see.
5.6.1. MED: Talent transfers the reaction solution into pre-chilled methanol in a 50 mL conical tube.
5.6.2. MED: Talent transfers the solution to a freezer to incubate overnight.
5.7. Centrifuge at 4,500 x g and at 4 degrees Celsius for 15 minutes to pellet the protein precipitates [1]. Wash the pellet twice, using 20 milliliters of pre-chilled methanol per wash [2].
5.7.1. MED: Talent places the conical tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
5.7.2. MED: Talent washes the pellet with methanol.
5.8. Next, aspirate the supernatant and re-suspend the protein pellet in 4 milliliters of resuspension buffer [1]. Transfer the protein resuspension into a new 15 milliliter conical tube [2].
Videographer: The authors have noted that step 5.8 is one of the most important for viewers to see.
5.8.1. MED: Talent re-suspends the protein pellet in resuspension buffer. The supernatant should be removed prior to this shot.
5.8.2. MED: Talent transfers the protein resuspension to a fresh 15 mL conical tube.
5.9. Wash 50 microliters of streptavidin beads 3 times with PBS [1]. Add the washed beads to the protein resuspension [2] and incubate the solution at room temperature for 3 hours on a vertical rotator at a rotation speed of 20 rpm [3].
5.9.1. MED: Talent washes the beads in PBS.
5.9.2. MED: Talent adds the washed beads to the resuspension.
5.9.3. MED: Talent places the tube (containing the suspension/beads) onto a vertical rotator to incubate.
5.10. After this, wash the beads sequentially with each protein-washing buffer, from 1 to 3, at the concentrations shown here [1-TXT]. Re-suspend the washed beads with 20 microliters of PBS [2] and transfer them into a new 1.5 milliliter tube [3].
5.10.1. MED: Talent washes the beads with protein-washing buffer. Any part of any of the washing steps can be filmed for this shot. TEXT: Washing buffer 1: 0.5 M ABC; 0.25 M ABC, 0.05 M ABC.
5.10.2. MED: Talent re-suspends the washed beads in PBS.
5.10.3. [bookmark: _GoBack]MED: Talent transfers the resuspended beads to a new 1.5 mL tube.
5.11. Add 20 microliters of 2x protein loading buffer [1] and treat at 95 degrees Celsius for 10 minutes [2]. Then, process the protein samples with SDS-PAGE and stain them with Coomassie brilliant blue as outlined in the text protocol [3].
5.11.1. MED: Talent adds 2x protein-washing loading buffer to the tube.
5.11.2. MED: Talent places the tube into a water bath/heating block.
5.11.3. MED: Talent processes the protein samples with SDS-PAGE or stains them with Coomassie brilliant blue. Any part of either process can be filmed for this shot.



Section – Results
6. Results: Identifying Cell Surface Markers by Metabolic Labeling of Sialoglycan
6.1. In this study, primary embryonic NSPCs are expanded and metabolically labeled in vitro [1]. Successful endothelial co-culture leads NSPCs to form large, sheet-like clones [2].
6.1.1. LAB MEDIA: Figure 1. Video Editor: Show only the top row of Figure 1D (the DMSO row). Show Figure 1E next to Figure 1D.
6.1.2. LAB MEDIA: Figure 1. Video Editor: Video Editor: Still show Figure 1D and 1E. Still show only the DMSO row of Figure 1D.
6.2. Immunostaining with antibodies reveals that in the clone [1], most of the cells are nestin positive NSPCs [2] while very few are β-tubulin III positive neuronal cells [3]. In contrast, the percentage of nestin positive cells and β-tubulin III positive neuronal cells in clones formed in non-co-culture system are nearly the same [4].
6.2.1. LAB MEDIA: Figure 1. Video Editor: Still show Figure 1D and 1E. Still show only the DMSO row of Figure 1D.
6.2.2. LAB MEDIA: Figure 1. Video Editor: Still show Figure 1D and 1E. Still show only the DMSO row of Figure 1D. In Figure 1D, emphasize the two images under the header “Nestin”. In Figure 1E, emphasize the data columns for co-cultures over the label “Nestin+” (the two right-most columns over the label).
6.2.3. LAB MEDIA: Figure 1. Video Editor: Still show Figure 1D and 1E. Still show only the DMSO row of Figure 1D. In Figure 1D, emphasize the two images under the header “Tuj1”. In Figure 1E, emphasize the data columns for co-cultures over the label “Tuj1+” (the two right-most columns over the label).
6.2.4. LAB MEDIA: Figure 1. Video Editor: Still show Figure 1D and 1E. Still show only the DMSO row of Figure 1D. In Figure 1E, emphasize the data columns for non-co-cultures over both labels (the two left-most columns over “Nestin+” and “Tuj1+”).
6.3. The chemical reporter, Ac4ManNAz, is a metabolic analog and can be incorporated into the intrinsic protein sialylation pathway [1]. An optimized labeling concentration of 100 micromolar for primary NSPCs is used, and combinatory evaluation of cell death indicated by cellular and nuclei morphology suggests this labeling concentration does not cause obvious cytotoxic effects and is able to efficiently label NSPCs [2].
6.3.1. LAB MEDIA: Figure 1. Video Editor: Show only the bottom row of Figure 1D (the Ac4ManNAz row), but show the header for the figure, with the image labels, over it. Show Figure 1C next to Figure 1D.
6.3.2. LAB MEDIA: Figure 1. Video Editor: Still show the bottom row of Figure 1D (the Ac4ManNAz row) next Figure 1C. In Figure 1C, emphasize the image and the column for Ac4ManNAz.
6.4. The clonal morphology, self-renewal, and differentiation potential of NSPCs in both the endothelial co-culture and non-co-culture system are not affected [1].
6.4.1. LAB MEDIA: Figure 1. Video Editor: Still show the bottom row of Figure 1D (the Ac4ManNAz row) next Figure 1C. Remove all emphasis and hold on this image for this voiceover narration.
6.5. Protein samples prepared from the Ac4ManNAz-labeled culture by biotin conjugation and streptavidin beads purification [1] show strong Coomassie brilliant blue staining signal in SDS-PAGE gels [2]. 
6.5.1. LAB MEDIA: Figure 1. Video Editor: Show only Figure 1F.
6.5.2. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1F. Emphasize the + lane under the endothelial coculture header.
6.6. Meanwhile, there were only staining background and nonspecific binding signals in the lanes loaded with protein samples from the DMSO control group [1]. This also indicates the efficient labeling of NSPCs by Ac4ManNAz [2].
6.6.1. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1F. Emphasize the lanes under the control header.
6.6.2. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1F. Remove all emphasis and hold on this figure for the remaining voiceover narration.



Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Lu Dong: When attempting this protocol, all of the solutions needed for bioorthogonal reaction should be prepared freshly and reaction time should be controlled tightly to prevent over or insufficient reaction [1].
7.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
7.2. Qing-Ran Bai: Following our protocol, the structure of neural stem cell enriched surface glycan can be analyzed [1].
7.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
7.3. Qing-Ran Bai: Our protocol reveals neural stem and progenitor cell enriched surface proteins not only as markers but also play important functions, underlies better purification strategy and illustration of regulatory signal circuitry for this cell population [1].
7.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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