[image: ]DRAFT: DO NOT USE FOR FILMING

Submission ID #: 61513
Scriptwriter Name: Bridget Colvin 
Project Page Link: https://www.jove.com/account/file-uploader?src=18761513

Title: Obtaining Primary Osteocytes through Murine Calvarial Fractionation of GFP-Expressing Osteocytes

Authors and Affiliations: Aseel Marahleh1, Hideki Kitaura1, Saika Ogawa1, Wei-Ren Shen1, Jiawei Qi1, Fumitoshi Ohori1, Takahiro Noguchi1, Yasuhiko Nara1, Adya Pramusita1, Ria Kinjo1, and Itaru Mizoguchi1

1Division of Orthodontics and Dentofacial Orthopedics, Department of Translational Medicine, Tohoku University Graduate School of Dentistry

☐   All author names are spelled correctly, and the affiliations are correct (city/state/country information not included in video title page).

Corresponding Author:
Hideki Kitaura 
hideki.kitaura.b4@tohoku.ac.jp 

Co-authors: 
marahleh.aseel.mahmoud.t6@dc.tohoku.ac.jp 
saika.ogawa.a4@tohoku.ac.jp 
shen.wei.ren.t5@dc.tohoku.ac.jp 
qi.jiawei.p8@dc.tohoku.ac.jp 
fumitoshi.ohori.t3@dc.tohoku.ac.jp 
takahiro.noguchi.r4@dc.tohoku.ac.jp 
yasuhiko.nara.q6@dc.tohoku.ac.jp 
adya.pramusita.q6@dc.tohoku.ac.jp 
ria.kinjou.p5@dc.tohoku.ac.jp 
itaru.mizoguchi.c3@tohoku.ac.jp 
[bookmark: _Hlk25233958]





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)?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.
 

· To ensure that your script can be filmed in one day, the Introduction, Protocol, and Conclusion sections are restricted to 55 shots (i.e., designated as 1.1.1., 1.2.1., etc). 

Protocol Length
Number of Shots:37


Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Fill out both required statements. One optional statement may also be selected.
· Please answer in full sentences in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

REQUIRED: What is the main advantage of this technique?

1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?

1.4. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

OPTIONAL: Why is visual demonstration of this method critical?

1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

Is each interview statement 30 words or fewer? ☐ Yes
Has any author been assigned more than two statements? ☐ No

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.[1][2].

1.7.1. INTERVIEW: Author saying the above
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera

Ethics Title Card

1.8. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at insert Institutional Name.



Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Newborn Dmp1-Topaz Mouse Calvaria Dissection

2.1. For newborn mouse calvaria dissection, 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 the first skull [2].

2.1.1. WIDE: Talent placing pup into dish TEXT: Euthanasia: 5% isoflurane + 70% ethanol
2.1.2. Skin being grasped

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
2.2.2. Lateral incision being made

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
2.3.2. Head being grasped 
2.3.3. Calvaria being cut along lamboid suture
2.3.4. Calvaria being cut along parietal bone edges

2.4. Separate the calvaria from the underlying brain tissue [1] and place the bones in PBS concave side up [2]. 
2.4.1. Calvaria being separated
2.4.2. Calvaria being placed into PBS, with PBS container visible in frame

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 of 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. On the same day 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].	Comment by Bridget Colvin: Authors: Is there a minimum amount of time that the osteocytes should be cultured for sorting?

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
4.6.2. Talent filtering cells TEXT: Cells ready for sorting

 


Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.


Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 172. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.

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 fravtions [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

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 

What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
6.1. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

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

Is each interview statement 30 words or fewer? ☐ Yes
Has any author been assigned more than two statements? ☐ No
Thank you for addressing our questions. We will incorporate your answers and suggestions and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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