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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. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N 
 
Protocol Length
Number of Shots:38


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Hideki Kitaura: Primary osteocyte isolation is a lengthy procedure that often results in low cell yields. This protocol provides an efficient method for isolating high numbers of primary GFP-expressing osteocytes [1].

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

REQUIRED: 

1.2. Aseel Marahleh: This protocol reduces the handling time and allows a higher number of osteocytes to be obtained in a single procedure with minimal contamination from hematopoietic or mesenchymal cells [1].

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

Ethics Title Card

1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Tohoku University.



Protocol

2. Newborn Mouse Calvaria Dissection

2.1. For the isolation of GFP (G-F-P)-expressing osteocytes, place euthanized, postnatal day 6-7 transgenic mouse pups into a non-treated culture dish [1-TXT] and use scissors and tweezers to grasp the skin at the base of one skull [2-TXT].

2.1.1. WIDE: Talent placing pup into dish TEXT: e.g., Dmp1-Topaz mice
2.1.2. Skin being grasped TEXT: Euthanasia: 5% isoflurane + 70% ethanol

2.2. Use the scissors to make an initial incision in the lifted skin [1] followed by cuts along both sides of the skull in front of the ears [2].

2.2.1. Incision being made Videographer: Important step
2.2.2. Lateral incision being made Videographer: Important step

2.3. Remove the skin to expose the calvaria [1] and, holding the head from the nasal bridge [2], cut the calvaria along the lamboid suture [3] and along the edges of the parietal bones to the frontal part of the tissue [4].

2.3.1. Skin being removed/calvaria being exposed Videographer: Important/difficult step
2.3.2. Head being grasped Videographer: Important/difficult step
2.3.3. Calvaria being cut along lamboid suture Videographer: Important/difficult step
2.3.4. Calvaria being cut along parietal bone edges Videographer: Important/difficult step

2.4. Separate the calvaria from the underlying brain tissue [1] and place the bones concave side up in PBS [2]. 

2.4.1. Calvaria being separated Videographer: Important step
2.4.2. Calvaria being placed into PBS, with PBS container visible in frame Videographer: Important step

3. Newborn Mouse Calvaria Fractionation

3.1. To obtain fraction 1, pool up to 5 calvaria per 50-milliliter tube in 5 milliliters of freshly prepared 2 milligram/milliliter collagenase [1-TXT] and incubate the tissues at 37 degrees Celsius and 300 revolutions per minute for 20 minutes [2].

3.1.1. WIDE: Talent adding calvaria to tube, with collagenase container visible in frame TEXT: See text for all solution preparation details
3.1.2. Talent placing tube onto shaker at 37 °C

3.2. At the end of the incubation, discard the digest from fraction one [1] and wash the calvaria with 5 milliliters of PBS [2].

3.2.1. Talent discarding digest
3.2.2. Talent adding PBS to tube, with PBS container visible in frame

3.3. Replace the wash with 5 milliliters of 5-millimolar EDTA supplemented with 1 milligram/milliliter of bovine serum albumin in PBS [1] for 15 minutes at 37 degrees Celsius with shaking [2].

3.3.1. Talent adding EDTA + BSA to tube, with EDTA + BSA container visible in frame
3.3.2. Tube on shaker

3.4. At the end of the incubation, transfer the digest to a 50-milliliter conical tube [1] and wash the calvaria with 5 milliliters of PBS [2].

3.4.1. Talent adding digest to tube
3.4.2. Talent adding PBS to calvaria, with PBS container visible in frame

3.5. Then transfer the wash solution to the digest [1].

3.5.1. Talent adding wash to digest 

3.6. To obtain fractions 2, collect the digest by centrifugation [1-TXT] and discard the supernatant [2].

3.6.1. Talent placing tube into centrifuge TEXT: 5 min, 300 x g, 4 °C
3.6.2. Talent discarding supernatant

3.7. Resuspend the pellet in 8 milliliters of alpha-Minimum Essential medium containing 10% FBS (fetal bovine serum) and antibiotics [1-TXT] and seed the cells onto a 10-centimeter culture dish [2].

3.7.1. Shot of pellet if visible, then medium being added to tube, with medium container visible in frame TEXT: FBS: fetal bovine serum
3.7.2. Talent adding cells to dish 

3.8. Then place the fraction 2 cells into the cell culture incubator [1-TXT].

3.8.1. Talent placing plate into incubator TEXT: Repeat wash, centrifugation, and seeding for fractions 3 and 4

3.9. After collecting and culturing fractions 3 and 4 as just demonstrated [1], incubate the calvaria in 5 milliliters of 5-millimolar EDTA supplemented with 1 milligram/milliliter of bovine serum albumin in PBS for 15 minutes at 37 degrees Celsius with shaking [2].

3.9.1. Talent adding cells to dish 
3.9.2. Talent adding EDTA + BSA to tube, with EDTA + BSA container visible in frame

3.10. At the end of the incubation, collect and culture fraction 5 as demonstrated for fractions 2, 3, and 4 [1].

3.10.1. Talent placing plate into incubator 

4. Osteocyte Preparation for Fluorescence Activated Cell Sorting

4.1. Immediately after fractionation or 24 hours after culture, aspirate the medium from each cell fraction culture [1] and gently wash the cells two times with 10 milliliters of PBS per dish per wash [2].

4.1.1. WIDE: Talent aspirating medium from plate
4.1.2. Talent washing plate with PBS, with PBS container visible in frame

4.2. After the second wash, treat the cells with 5 milliliters of 0.5% trypsin-EDTA in PBS per plate [1].

4.2.1. Talent adding trypsin-EDTA to plate, with trypsin-EDTA container visible in frame

4.3. After 5 minutes at 37 degrees Celsius, add 5 milliliters of complete alpha-Minimum Essential medium to each plate [1] and gently detach the cells with pipetting [2].

4.3.1. Talent adding medium to plate, with medium container visible in frame
4.3.2. Talent pipetting cells

4.4. To combine the cells in each fraction, filter the cell suspensions through a 40-micron cell strainer into a single 50-milliliter conical centrifuge tube [1] and add 10 milliliters of PBS to the tube [2].

4.4.1. Talent filtering cells
4.4.2. Talent adding PBS to tube, with PBS container visible in frame

4.5.  Filter the cells through a second strainer [1] and collect the cells by centrifugation [2].

4.5.1. Talent adding cells to strainer
4.5.2. Talent placing tube(s) into centrifuge

4.6. Then resuspend the pellet in complete Minimal Essential medium to a 1 x 107 cells/milliliter of medium concentration [1] and filter the cells through a 35-micron nylon mesh capped tube [2-TXT].

4.6.1. Shot of pellet if visible, then medium being added to tube, with medium container visible in frame Videographer: Important step
4.6.2. Talent filtering cells Videographer: Important step TEXT: Cells ready for sorting

 


Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
2.2.-2.4., 4.6.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.3. To be familiar with murine calvaria anatomy and practice dissection technique to minimize contamination for an efficient sort. 


Results
5. Results: Representative Osteocyte Characterization

5.1. To test the efficiency of this method, fractions were separately sorted and cultured for 24 hours to determine the percentage and yield of osteocytes from each fraction [1].

5.1.1. LAB MEDIA: Figure 1A

5.2. The density of the osteocytes in fractions 2-5 were higher [1] than that observed for fraction 1 [2] and decreased remarkably in fractions 6, 7, and 8 [3].

5.2.1. LAB MEDIA: Figure 1A Video Editor: please emphasize Fractions 2-5 images
5.2.2. LAB MEDIA: Figure 1A Video Editor: please emphasize Fraction 1 image
5.2.3. LAB MEDIA: Figure 1A Video Editor: please emphasize Fractions 6-8 images

5.3. Although the percentage of osteocytes obtained between all of the fractions is not statistically significant, the density of the osteocytes differs dramatically between fractions [1].

5.3.1. LAB MEDIA: Figure 1B Video Editor: please add/emphasize data bars from 1-8

5.4. Here the gating strategy for isolating GFP (G-F-P)-positive osteocytes [1-TXT] from their GFP-negative counterparts by fluorescence activated cell sorting is shown [2].

5.4.1. LAB MEDIA: Figure 2 top panel TEXT: GFP: green fluorescent protein
5.4.2. LAB MEDIA: Figure 2 bottom panel 

5.5. After sorting, osteocytes can be analyzed for the expression of osteocyte markers of interest [1].

5.5.1. LAB MEDIA: Figure 3A

5.6. In this analysis, the osteocyte marker genes were expressed at higher levels in the isolated GFP-positive osteocytes [1] compared to pre-sort fraction 2, which is known as a high osteoblast fraction [2].

5.6.1. LAB MEDIA: Figure 3A Video Editor: please emphasize Osteocyte data bars and/or add bracket and asterisks in graphs
5.6.2. LAB MEDIA: Figure 3A Video Editor: please emphasize Fraction 2 data bars

5.7. Here the morphology of a GFP-positive osteocyte retaining a stellate shape with dendrites extending from the cell body after 24 hours of culture on a plastic culture dish post sort can be observed [1].

5.7.1. LAB MEDIA: Figure 3B Video Editor: please trace/indicate green cell 





Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. Aseel Marahleh: Take care to pay attention when aspirating the digests, as the calvaria will be reduced to minute bits. Remember to use a small tip aspirator to avoid cell loss [1].

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (3.9.) 

6.2. Aseel Marahleh: Osteocytes have been enigmatic because they are entombed in bone. This technique has paved the way for studying osteocyte molecular interactions and osteocyte control over osteoclasts and osteoblasts [1].

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