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Author Questionnaire: 
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)   Y
Can you record movies/images using your own microscope camera? (Y/N) Y
2. Does your protocol include software usage? (Y/N) N
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. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
2.5, 2.6, 3.2, 4.2, 5.2, 5.3

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. (Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.

2.5
This step is important to minimize contamination during the dissection procedure. We ensure that the bone is not cut into through thorough soft tissue removal and careful location of the head of the femur and joint space. 

5. Will the filming need to take place in multiple locations? (Y/N) No, same lab room, but different spots within the same room.
If yes, how far apart are the locations? A few meters apart.


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. Doctor Hideki Kitaura: This experiment highlights the therapeutic value of anti-c-fms antibody in diseases of inflammatory bone resorption such as rheumatoid arthritis and periodontitis [1].
1.1.1. INTERVIEW



1.2. Aseel Marahleh: The process by which bone marrow is extracted and used to generate osteoclast precursors yields large quantities of pure osteoclasts which can be used in multiple downstream applications [1].
1.2.1. INTERVIEW


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


1.3. Doctor Hideki Kitaura: This protocol provides two alternative methods of osteoclastogenesis, either using RANKL or TNF-α. In addition to that, this method provides insight into the effect of anti-c-fms antibody on osteoclastogenesis [1].
1.3.1. INTERVIEW


1.4. Aseel Marahleh: Visual demonstration of this procedure familiarizes the researcher with the process of dissection and obtaining bone marrow cells in large amounts [1].
1.4.1. INTERVIEW




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

1.5. All animal procedures and animal care were performed according to Tohoku University rules and regulations.


Section - Protocol
2. Murine Hindlimb Dissection and Handling
2.1. To begin, fill a plate that will serve as a collection container with approximately 50 mL of α-MEM (pronounce alfa-M-E-M), depending on the size of the container and place it on ice [1-TXT]. 
2.1.1. MED: Talent filling the plate and placing it on ice. TEXT: α-MEM with 10% FBS, 100 IU/mL penicillin G, 100 μg/mL streptomycin throughout the experiment.
2.2. Use pins to pierce through the palms and feet of a euthanized mouse to fix it in a supine position [1] and spray thoroughly with 70% ethanol [2].
2.2.1. CU: talent using pins and positioning the mouse.
2.2.2. CU: Talent spraying the mouse.
2.3. Use sterile surgical scissors and tweezers to make a skin incision at the level of the hip and extend it down to the feet exposing the muscles [1].
2.3.1. CU: talent using scissors and tweezers to make a skin incision at the level of the hip and then extending it down to the feet exposing the muscles.
2.4. Locate and cut the tendon attaching the quadriceps muscle, peel away the muscle and cut it at the level of the hip [1]. Then locate the tendon attaching the hamstring muscle to the bone, peel away the muscles exposing the bone and free the hamstring from its attachment, making sure not to cut into the bone [2] [3].
2.4.1. ECU: Talent locating the tendon attaching the quadriceps muscle and then cutting it and peeling away the muscle and cutting it. 
2.4.2. ECU: Talent locating the tendon attaching the hamstring muscle and then cutting it and peeling away the muscle and cutting it.
2.4.3. ECU: Talent peels away the muscles exposing both hip and knee joints.
2.5. Position the scissors between the head of the femur and the joint space [1]. Cut into it freeing the femur but keeping the bone intact, which will enable detachment of the bones without the risk of exposing the bone marrow [2].
2.5.1. ECU: Talent positioning the scissors between the head of the femur and the joint space.
2.5.2. ECU: Talent cutting freeing the femur but keeping the bone intact. Videographer make multiple usable shots please.
2.6. Cut away the muscles attached to the tibia in a similar fashion [1]. Then cut the tibia free from its attachment at the ankle joint while keeping the bone intact to avoid contamination [2].
2.6.1. ECU: Talent cutting the muscles attached to the tibia.
2.6.2. ECU: Talent cutting the tibia free from its attachment.
2.7. Use the scissor blades and lab wipes to scrape any remaining soft tissue from the femur and tibia [1] and place them in the prepared plate with α-MEM placed on ice [2].
2.7.1. CU: Talent scraping remaining soft tissue from the bones. Take 2
2.7.2. MED: Talent placing the bones in the plate.

2.8. Aseel Marahleh: The dissection should be carried out carefully to minimize contamination. That is why thorough soft tissue removal and bone localization are crucial [1].
2.8.1.  INTERVIEW slated as 1.8.1

3. Murine Hindlimb Bone Marrow Isolation
3.1. Fill a 30-gage needle syringe with α-MEM [1]. Disconnect the tibia and femur away from the knee joint [2] and cut the ends of the long bone from both sides using scissors [3].
3.1.1. MED: Talent filling the syringe.
3.1.2. CU: Talent disconnecting the bones from the knee joint.
3.1.3. ECU: talent cutting the ends.
3.2. Use tweezers to hold the bone from the shaft [1], insert the needle into the marrow space of the bone [2] and slowly flush the content of the marrow into a 6 cm culture dish and repeat for all bones [3]. The bone will turn white, indicating the extraction of all bone marrow content [4].
3.2.1. CU: Talent holding the bone with tweezers
3.2.2. ECU: talent inserting the needle into the marrow. Shot 3.2.2 and 3.2.3
3.2.3. CU: talent flushing the marrow. Show the marrow being flushed into the dish.
3.2.4. CU: Show the white bone. 2 takes second one is whiter
3.3. Use a 40-micrometer nylon cell strainer to strain the bone marrow extract into a 50 mL conical centrifuge tube [1]. Centrifuge the tube at 300 x g for 5 min [2]. 
3.3.0 Added shot: Marrow in Dish
3.3.1. CU: Talent straining the marrow into a 50mL tube. 3.3.1 A   fill strainer 3.3.1 B in strainer
3.3.2. MED: Talent placing the tube in the centrifuge and starting the run.
3.4. Discard the supernatant [1]. To wash, add 5 mL of α-MEM to the pellet, pipette the cells to detach them, centrifuge and repeat the wash for a total of 2 times [2-TXT]. 
3.4.1. MED: Talent discarding the supernatant. Added shot: 3.4.1 A CU of pellets
3.4.2. CU: Talent adding buffer and resuspending. TEXT: 300 x g for 5 min

4. Generation of Bone Marrow Macrophages (BMMs)
4.1. After counting these isolated cells as described in the manuscript, seed 10,000,000 cells per 10 mL in a 10-centimeter culture dish and add M-CSF to the cells. (M-C-S-F) [1-TXT]. Incubate the culture at 37 °C, 5% CO2 for 3 days [2]. 
4.1.1. MED: Talent seeding the cells and adding M-CSF to the cells. TEXT: M-CSF: macrophage colony stimulating factor - 100 ng/mL of medium Videographer’s note: 4.1.1A Add MCSF
4.1.2. MED: Talent placing the cells in the incubator.
4.2. Remove the medium after 3 days [1] and wash the cells twice vigorously with 10 mL of PBS to remove non-adherent cells [2]. Add 5 mL of room temperature 0.02% trypsin-EDTA in PBS and incubate at 37 °C, 5% CO2 for 5 min [3].
4.2.1. MED: Talent removing the medium.
4.2.2. MED: Talent adding PBS and starts washing. Take 2: Remove PBS
4.2.3. MED: Talent adding trypsin and places the plate for incubation. Added shot: 4.2.3 A Incubator
4.3. Thoroughly pipette the cells to detach them [1]. Observe the culture under a microscope to make sure the cells have been detached and appear rounded and floating in media [2-TXT]. When the cells have been detached, inactivate the reaction by adding 5 mL of α-MEM [3].
4.3.1. CU: Talent pipetting the cells to detach.
4.3.2. SCOPE: Talent observing the cells under microscope. TEXT: Repeat pipetting if the cells remain attached. Authors uploaded a video representing the detached cells floating in culture medium.
4.3.3. MED: Talent adding the medium.
4.4. Collect the cells into a 50 mL conical tube [1] and centrifuge at 300 x g for 5 min [2]. After discarding the supernatant wash with 5 mL of α-MEM and centrifuge again at 300 x g for 5 min [3]. Resuspend the pellet in 10 mL of α-MEM [4].
4.4.1. MED: Talent collecting the cells in 50-mL tube.
4.4.2. MED: Talent placing the tube in the centrifuge and starts the run.
4.4.3. MED: Talent discard supernatant and starts adding α-MEM. Shot together with 4.4.4 Added CU of pellets
4.4.4. MED: Talent adding α-MEM and starts resuspending.
4.5. Seed 1,000,000 cells/10 mL in a 10 cm culture dish and add M-CSF [1]. Incubate the culture at 37 °C, 5% CO2 for 3 days [2].
4.5.1. MED: Talent seeding the cells and Adding M-CSF.
4.5.2. MED: Talent placing the dish in the incubator.
5. Generation of Osteoclasts from BMMs as Osteoclast Precursors
5.1. Harvest the attached cells which represent BMMs as osteoclast precursors after 3 days, as done previously during generation of BMMs [1]. 
5.1.1. MED: Talent removing the medium, adding PBS and starts washing the cells. Continue with Take 2
5.2. Seed BMMs at 50,000 cells/200 microliters of α-MEM in a 96 well plate per well [1]. To each well, add desired stimuli [2-TXT], and then add M-CSF for a final concentration of 100 nanograms per milliliter [3]. 
5.2.1. CU: Talent seeding the cells in the 96-well plate. Added 5.2.1 A shot loading syringe
5.2.2. CU: talent adding stimuli to the plate. Video editor: Show this text when the VO says desired stimuli. TEXT: RANKL (receptor activator of nuclear factor kappa-B ligand) and TNF-
5.2.3. Added shot: Adding M-CSF to the wells. This shot shows M-CSF added to all wells, but not the whole shot needs to be shown.
5.3. Add anti-c-fms (Anti-C-F-M-S) antibody to each well [1]. Incubate the plate at 37 °C, 5% CO2 for 4 days while changing media every other day for 4 days and then proceed with staining and assays as described in the manuscript [2]
5.3.1. CU: Talent adding anti-c-fms antibody. TEXT: Anti-c-fms antibody final concentrations column by column: 0, 1, 10, 100, 1000 ng/mL 
5.3.2. [bookmark: _GoBack]MED: Talent placing the plate in the incubator. Added shot: 5.3.1 A Final Label shot





Section – Results
6. Results: Effect of Anti-c-fms Antibody on Osteoclasts 
6.1. The osteoclast formation in M-CSF and RANKL (R-A-N-K-L) treated culture with anti-c-fms antibody was evaluated [1]. With 100 and 1000 nanograms per milliliter anti-c-fms antibody, a significant decrease in the number of osteoclasts was observed [2] compared to control [3], whereas with 1 and 10 nanograms per milliliter anti-c-fms antibody, there was no significant decrease [4].
6.1.1. Figure 1 
6.1.2. Figure 1 Video editor: emphasize images marked with 100 and 100 ng/mL and in the bar graph emphasize the bars marked with 100 and 1000, when they are mentioned.
6.1.3. Figure 1 Video editor: emphasize image marked with 0 ng/mL and in the bar graph emphasize the bar marked with 0.
6.1.4. Figure 1 Video editor: emphasize images marked with 1 and 10 ng/mL and in the bar graph emphasize the bars marked with 1 and 10, when they are mentioned.
6.2. Then, the osteoclast formation in M-CSF and TNF-α (pronounce T-N-F-alfa) treated culture with anti-c-fms antibody was evaluated [2]. With 10, 100, 1000 nanograms per milliliter anti-c-fms antibody, a significant decrease in the number of osteoclasts was observed [2] compared to control [3], with no significant decrease at 1 nanogram per milliliter [4]. 
6.2.1. Figure 2
6.2.2. Figure 2 Video editor: emphasize images marked with 10, 100 and 100 ng/mL and in the bar graph emphasize the bars marked with 10, 100 and 1000, when they are mentioned.
6.2.3. Figure 2 Video editor: emphasize image marked with 0 ng/mL and in the bar graph emphasize the bar marked with 0.
6.2.4. Figure 2 Video editor: emphasize image marked with 1 ng/mL and in the bar graph emphasize the bar marked with 1, when mentioned.
6.3. In M-CSF culture with 1, 10, 100 nanograms per milliliter anti-c-fms antibody there was no significant decrease in the number of osteoclast precursors compared to control. However, at 1000 nanograms per milliliter, there was a significant decrease in the number of osteoclast precursors, indicating that a concentration as high as 1000 nanograms per milliliter is needed to significantly inhibit proliferation of osteoclast precursors [1].
6.3.1. Figure 3 Video editor: emphasize the bars marked with 1, 10 and 100, when they are mentioned, and then emphasize the bar marked with 1000 when mentioned.




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

7.1. Aseel Marahleh: Make sure to free the bones while keeping the bone intact [1], which will minimize the chance of contamination [2].
7.1.1. *Use steps 2.5.2.
7.1.2. INTERVIEW. Mis-slated as 7.2.1.
7.2. Aseel Marahleh: The development of this technique helped researchers answer pressing questions about bone resorption and the way bone metabolism is regulated in health and disease [1]. 
7.2.1. INTERVIEW.


Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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