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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. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible: https://www.jove.com/account/file-uploader?src=18723998

3. Filming location: Will the filming need to take place in multiple locations?   Yes
If Yes, how far apart are the locations? 7 km apart
 


To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  18
Number of Shots:  49

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· 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. [bookmark: OLE_LINK11]Lingyong Jiang: Genetically engineered mouse models are powerful to study the mechanisms of human disease in vivo. Analyzing skeletal phenotype of mice is the basic of skeletal research.

REQUIRED: What is the main advantage of this technique?
1.2. [bookmark: _GoBack]Lingyong Jiang: This protocol describes some typical techniques for analyzing the skeletal phenotype, which may be interesting for those who are new to skeletal tissue research. 

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.

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.

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. [bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]Yiling Yang: Animal experiments take time. You should collect as many high-quality samples as you need at one time, even those you don’t need in short time. Do not waste time on preparing new samples when you need.   

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.

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. Lingyong Jiang: Demonstrating the procedure will be Qianye Chen, an undergraduate student from my laboratory. Include additional demonstrators as needed.  
1.7.1. INTERVIEW: Author saying the above. 
1.7.2. [bookmark: OLE_LINK9][bookmark: OLE_LINK10]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) at Shanghai Jiaotong University School of Medicine.

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. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

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. Specimen Collection 
2.1. Begin by placing the euthanized mouse in a supine position [1] and gently dislocating the bilateral hip joints by hand [2]. Use ophthalmic scissors to vertically cut off the skin from the distal tibia and then remove all skin from the hind limb [3].
2.1.1. WIDE: Establishing shot of talent positioning the mouse.
2.1.2. Talent dislocating the hip joints.
2.1.3. Talent cutting off the skin.
2.2. [bookmark: OLE_LINK96][bookmark: OLE_LINK97][bookmark: OLE_LINK144]Cut off the articular ligament of the right hip joint and knee joint with scissors to separate the hind limb [1], then cut the trochanter and the junction of the fibula [2]. Immerse the hind limb in 4% PFA, keeping the right hind limbs for paraffin sectioning [3]. Cut the bone at both ends to fully immerse the bone marrow in 4% PFA [4].
2.2.1. Talent cutting off the articular ligament.
2.2.2. Talent cutting the trochanter and fibula junction. 
2.2.3. Talent putting the hind limb in PFA. 
2.2.4. Talent cutting the ends of the bones. 
2.3. [bookmark: OLE_LINK81][bookmark: OLE_LINK82]Cut the articular ligaments of the left hip and knee joints with scissors [1] and gently remove the soft tissue [2]. Separate the tibia and femur [3-TXT] and immerse them separately in 75% ethanol.  Keep the femora for micro-CT scanning and the tibiae for calcein and alizarin red double labeling [4].
2.3.1. Talent cutting articular ligament.
2.3.2. Talent removing the soft tissue.
2.3.3. Talent separating the tibia and femur. TEXT: Keep the trochanter intact
2.3.4. Talent immersing the bones in separate containers of ethanol.

3. Paraffin Section Preparation
3.1. To prepare paraffin sections, gently wash the fixed right hind limb 3 times with PBS for 10 minutes per wash [1], then decalcify it in 15% EDTA with an ultrasonic decalcifier for 3 to 4 weeks until the bones can be bent, replacing the decalcifying fluid every other day [2].
3.1.1. Talent washing specimen in PBS. 
3.1.2. Talent putting the sample in the ultrasonic decalcifier.  
3.2. [bookmark: OLE_LINK48][bookmark: OLE_LINK49][bookmark: OLE_LINK114][bookmark: OLE_LINK115]After decalcification, wash the specimens 3 times with PBS [1] and immerse them in 75% ethanol at 4 degrees Celsius overnight [2]. On the second day, sequentially immerse specimens in 95% ethanol, 100% ethanol, and xylene, for 1 hour each [3-TXT].
3.2.1. Talent washing decalcified specimen in PBS. 
3.2.2. Talent immersing the specimen in ethanol.
3.2.3. Talent moving the specimen from one solution to another, with all solutions labeled. TEXT: Perform dehydration 2 X
3.3. [bookmark: OLE_LINK47]Immerse the specimens in half xylene and half paraffin for 30 minutes [1], then in paraffin at 65 degrees Celsius overnight [2]. 
3.3.1. Talent immersing the specimen in xylene and paraffin, with the container labeled. 
3.3.2. Talent immersing the specimen in paraffin, with the container labeled. 
3.4. To embed the specimen, submerge it in paraffin, placing the femur and tibia at a 90-degree angle [1]. When the paraffin has fully cooled, remove the specimens from the embedding tank [2]. Number and store them at -20 degrees Celsius overnight [3].
3.4.1. Talent positioning the specimens in paraffin. 
3.4.2. Talent removing the specimens from the embedding tank. 
3.4.3. Talent putting the numbered specimens in the freezer and closing the door.
3.5. After scanning the left femora with a micro-CT scanner, reconstruct 3D images of the cortical bone and trabecular bone using the scanner’s supporting software [1]. The regions of interest are in a total 1-millimeter width of trabecular bone near the distal growth plate and in a 1-millimeter width of cortical bone in the middle of the femora [2].
3.5.1. Talent at the computer.
3.5.2. SCREEN: ROIs selected in the software. Authors: Will you be able to record a screen capture video for this process? If so, please upload them to your project page and email me when you have done so.	Comment by Microsoft Office 用户: I’m sorry the computer we used didn’t load software for screen capture.
4. TRAP Staining
4.1. Bake the paraffin sections at 65 degrees Celsius for 30 minutes [1], then dewax them by immersing them in xylene for 10 minutes. Immerse the sections 3 times, with fresh xylene each time [2].
4.1.1. Talent putting the sections in the oven. 
4.1.2. Talent immersing the sections in xylene, with the container labeled.
4.2. Rehydrate the sections by immersing them sequentially in 100% ethanol, 95% ethanol, 70% ethanol, and distilled water for 5 minutes each [1-TXT]. Prepare the staining solution using the TRAP staining kit and warm it to 37 degrees Celsius [2].
4.2.1. Talent moving the specimen from one solution to another, with all solutions labeled. TEXT: Perform rehydration 2 X
4.2.2. Talent warming up the prepared TRAP staining solution.
4.3. Add 50 to 100 microliters of staining solution to each section [1] and incubate them in a 37 degrees Celsius humid chamber for 20 to 30 minutes [2]. Check the staining status of the osteoclasts under a light microscope every 5 minutes until red multinucleated osteoclasts can be seen [3], then end the reaction with water [4].
4.3.1. Talent adding staining solution to a section. 
4.3.2. Talent putting the sections in the humid chamber. 
4.3.3. Talent checking the staining under a microscope. 
4.3.4. Talent adding water to end the reaction.
4.4. [bookmark: OLE_LINK121]Counterstain the sections in hematoxylin solution for 30 seconds [1] and create a stable blue color by immersing them in 1% ammonia solution for 1 minute [2]. Then, rinse them in slowly running tap water [3]. Mount the sections using coverslips with neutral balsam and dry them overnight [4].
4.4.1. Talent staining the sections in hematoxylin. 
4.4.2. Talent immersing the sections in ammonia solution. 
4.4.3. Talent rinsing sections under running water. 
4.4.4. Talent mounting the sections.
4.5. Capture 3 to 5 fields of view with a microscope and analyze the trabecular perimeter with Image J [1]. 
4.5.1. Talent using the microscope.
4.6. [bookmark: OLE_LINK79]Use the straight line tool to measure the length of the scale bar as L1, then use the segmented line tool to measure the length of trabecular perimeter as L2. Calculate the physical length and count the number of TRAP-positive cells with more than three nuclei [1-TXT].
4.6.1. SCREEN: Scale bar length measured, trabecular perimeter measured, and length calculated. TEXT: 
Authors: Will you be able to record a screen capture video for this process? If so, please upload them to your project page and email me when you have done so.	Comment by Microsoft Office 用户: Yes, I had recorded the video and uploaded it.
5. Calcein and Alizarin Red Double Labeling
5.1. After fixation, gently wash the tibiae 3 times with PBS [1] and sequentially immerse the specimens in 95% ethanol, 100% ethanol, and xylene for 5 minutes each [2-TXT]. Immerse the specimens in acetone for 12 hours [3], in half acetone and half resin for 2 hours [4], and in pure resin in a drying oven overnight [5].
5.1.1. Talent washing the tibia in PBS. 
5.1.2. Talent moving the specimen from one solution to another, with all solutions labeled. TEXT: Perform dehydration 2 X
5.1.3. Talent immersing the specimen in acetone, with the container labeled.
5.1.4. Talent immersing the specimen in acetone and resin mix, with the container labeled. 
5.1.5. Talent putting the specimen in resin in the drying oven.
5.2. Add pure resin into a suitable silica gel embedding tank and gently place the specimens in the tank, avoiding bubbles [1]. Polymerize the resin in a drying oven at 60 degrees Celsius for 48 hours [2].
5.2.1. Talent placing specimens in the embedding tank.
5.2.2. Talent putting the tank in the oven and closing the door. 
5.3. [bookmark: OLE_LINK199][bookmark: OLE_LINK200]Cut the specimens into 5-micrometer thick sections continuously with a rotary microtome [1] and store the rest of the samples with desiccant at room temperature [2].
5.3.1. Talent cutting the specimens. 
5.3.2. Samples stored with desiccant.
5.4. Adhere the sections with tweezers in a drop of 75% alcohol [1] and mount them with coverslips using neutral balsam [2]. Capture the red and green fluorescence labeling with a fluorescence microscope [3].
5.4.1. Talent adhering the sections.
5.4.2. Talent mounting the sections. 
5.4.3. Talent using the microscope.




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. 
2.3.  Appropriately cut the bone at both ends to fully immerse and fix the bone marrow with 4% paraformaldehyde. 

2.4.	 Cut the articular ligament of the left hip joint and knee joint with scissors, gently remove the soft tissue, and carefully separate the tibia and femur. Immerse the tibia and femur separately in 75% ethanol. Ensure to keep the trochanter intact.

3.2	Decalcify: Decalcify the specimens in 15% EDTA (150 g EDTA in 800 mL of ddH2O and 100 mL of 10x PBS) with an ultrasonic decalcifier for 3 to 4 weeks until the bones can be bent. Replace with fresh decalcifying fluid every other day.
6.1  Intraperitoneally inject 20 mg/kg calcein (1 mg/mL in 2% NaHCO3 solution) on day 0, and 25 mg/kg alizarin red S (AL, 2 mg/mL in H2O) on day 4.  Sacrifice mice on day 7. Carefully disassociate the tibiae and fix in 4% paraformaldehyde at 4 °C for 48 h.
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.
3.7   Cut 5 μm thick sections continuously using the microtome. Chose sagittal paraffin sections in which the cartilage layer was symmetrical and showed a clear M-shaped line, which represents the suitable angle and depth of those continuous sections.



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: XXX. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

6. Results: Effects of Stat3 deletion on Osteoclast Differentiation
6.1. Osteoclast specific Stat3 deletion mice were generated to study the influence of STAT3 deletion on osteoclast differentiation [1]. Femora reconstruction and quantitative analysis by micro-CT indicated that the bone mass of the Stat3Ctsk mice was increased compared to wild type mice [2]. Authors: How do you pronounce Stat3Ctsk?	Comment by Microsoft Office 用户: Its pronounced as “stat3 ctsk”
6.1.1. LAB MEDIA: Figure 2 A and B.
6.1.2. LAB MEDIA: Figure 2 C – H. 
6.2. Histomorphology of the femora from wild type and Stat3Ctsk mice was examined via H and E staining [1]. 
6.2.1. LAB MEDIA: Figure 3. 
6.3. [bookmark: OLE_LINK94]Osteoclastogenic activity was detected using TRAP staining. Osteoclasts are large, TRAP-positive cells with multiple nuclei [1]. The number of TRAP-postive osteoclasts was lower in Stat3Ctsk mice compared with wild type mice, indicating that STAT3 deficiency impaired osteoclast formation [2].
6.3.1. LAB MEDIA: Figure 4 A.
6.3.2. LAB MEDIA: Figure 4 B.
6.4. Osteogenesis was measured with calcein and alizarin red double labeling [1]. The area between the calcein [2] and alizarin red fluorescence [3] represents newly formed bone [4]. The deleted STAT3 in osteoclasts did not influence bone anabolism [5].
6.4.1. LAB MEDIA: Figure 5 A and C.
6.4.2. LAB MEDIA: Figure 5 A and C. Video Editor: Emphasize the green. 
6.4.3. LAB MEDIA: Figure 5 A and C. Video Editor: Emphasize the red.
6.4.4. LAB MEDIA: Figure 5 A and C.
6.4.5. LAB MEDIA: Figure 5 B and D.
Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the 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.
7.1. [bookmark: OLE_LINK98][bookmark: OLE_LINK99][bookmark: OLE_LINK32][bookmark: OLE_LINK36][bookmark: OLE_LINK28][bookmark: OLE_LINK31]Qianye Chen: (3.7) The quality of the paraffin sections is the base of the histological analysis. We chose sagittal paraffin sections in which the cartilage layer was symmetrical and showed a clear M-shaped line. 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
7.2. 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.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
7.3. Lingyong Jiang: More characteristics of skeleton system are concerned for further study, such as mechanical property. And we always need to keep eyes on the development of new techniques.

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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