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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? N
[bookmark: OLE_LINK16][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK28]3.Which steps from the protocol section below are the most important for viewers to see? 
3.4.,3.6.,4.2., 4.3., 5.5., 5.8.
[bookmark: OLE_LINK98][bookmark: OLE_LINK99]4.What is the single most difficult aspect of this procedure and what do you do to ensure success?
[bookmark: OLE_LINK113][bookmark: OLE_LINK114][bookmark: _Hlk529172645][bookmark: OLE_LINK800][bookmark: OLE_LINK801][bookmark: OLE_LINK799]3.4.Inject 1x108 CFU/mL of S. aureus solutions (30µL per 100g of body weight) with a 1mL asepsis injector.Make sure the needles penetrate the bone wax and inject the S. aureus solution into bone marrow slowly.To ensure this step, we will fill the holes fully with bone wax, and inject S. aureus solutions very slowly.
5. Will the filming need to take place in multiple locations?Y, two locations 18 km apart


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

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

1.1. [bookmark: OLE_LINK437][bookmark: OLE_LINK438]Dan Shou: A reproducible animal model is important for bone infection research. However, currently there is no rabbit model for which the infection status and numbers of bacteriaare consistent[1].

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

1.2. [bookmark: OLE_LINK441][bookmark: OLE_LINK442][bookmark: OLE_LINK443][bookmark: OLE_LINK532][bookmark: OLE_LINK530][bookmark: OLE_LINK531]Dan Shou: Ourbone infection rabbit model usesa consistentnumberof bacteria and vancomycin-loaded calcium sulfate and autogenous bone fragments for the test treatment[1].

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





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

1.3. [bookmark: OLE_LINK857][bookmark: OLE_LINK436]Lifeng Shen:Thetechnique could be extendedtoward the diagnosis of bone infection and bone nonunion therapy and in understanding the pathogenesis of bone infection[1].

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

1.4. Lifeng Shen: This method could provide insight into other bone infection modelsin rats, mice, and pigs[1].

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

1.5. [bookmark: OLE_LINK510][bookmark: OLE_LINK511][bookmark: OLE_LINK282][bookmark: OLE_LINK283]Lifeng Shen: It is difficult to load the samevolume ofbacterial suspensioninto the bone marrow.Visual demonstrationcan help researchers tocarry outthe critical stepseasily and accurately [1].

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

Introduction of Demonstrator (Said by you on camera):

1.6. Xiaowen Huang: Demonstrating the procedure will be Weixing Xi and Ping'er Wang, technicians from my laboratory[1][2].

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
1.6.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Section - Protocol
2. [bookmark: OLE_LINK596][bookmark: OLE_LINK597]Bacterial Suspension Preparation
2.1. [bookmark: OLE_LINK300][bookmark: OLE_LINK299][bookmark: OLE_LINK744][bookmark: OLE_LINK745][bookmark: OLE_LINK746]To prepare the bacterial suspension, first dissolve 0.5 milligrams of S. aureus freeze-drying powderin0.3 milliliters of Luria-Bertani culture medium[1-TXT].
2.1.1. WIDE: Talent adding power to medium TEXT: See text for all medium/reagent preparation details
2.2. [bookmark: OLE_LINK399][bookmark: OLE_LINK397][bookmark: OLE_LINK398][bookmark: OLE_LINK698][bookmark: OLE_LINK699]Mix the suspension thoroughly [1] and streak the bacteria onto tryptic soy agar plates for their incubation for 16 hours at 37 degrees Celsius [2].
2.2.1. MED: Talent mixing suspension
2.2.2. MED: Talent placing plate(s) at 37 °C

2.3. The next morning, pick a single bacterial colony forming unit[1] for culture in tryptic soy broth tubes for 24 hours at 37 degrees Celsius [2]. 

2.3.1. CU: Single colony being picked
2.3.2. MED: Talent adding colony to tube

2.4. [bookmark: OLE_LINK37][bookmark: OLE_LINK36][bookmark: OLE_LINK49]When the bacteria are in the mid-logarithmic growth phase[1-TXT], transfer 1 milliliter of bacteria into a 15-milliliter tube [2] and collect the bacteria by centrifugation [3-TXT].

2.4.1. CU: Shot of mid-logarithmic phase culture TEXT: i.e., OD600 0.6
2.4.2. MED: Talent adding cells to tube
2.4.3. MED: Talent adding tube(s) to centrifuge TEXT: 5 min, 825 x g, 4 °C

2.5. Then wash bacterial cell pellet three times in 100 microliters of PBS per wash [1], resuspending the bacteria in 3 milliliters of fresh PBS after the final wash [2].

2.5.1. MED: Talent adding PBS to tube
2.5.2. CU: Shot of pellet if visible, then pellet being resuspended in PBS, with PBS container label visible in frame

3. Bone Infection Model Preparation 

3.1. To set up the bone infection model, confirm a lack of response to paw pinch in a 3-month-old, 3-kilogram, male, New Zealand white rabbit [1-TXT] and use an electric shaver to remove the hair from the proximal tibial region against the direction of hair growth [2].

3.1.1. WIDE: Talent pinching paw Videographer: More Talent than rabbit in shot TEXT: pentobarbital sodium 3 mg/100 g i.p.
3.1.2. CU: Tibia being shaved

3.2. [bookmark: OLE_LINK152][bookmark: OLE_LINK153][bookmark: OLE_LINK138][bookmark: OLE_LINK136][bookmark: OLE_LINK137][bookmark: OLE_LINK260][bookmark: OLE_LINK258][bookmark: OLE_LINK564][bookmark: OLE_LINK565]Disinfect the exposed skin with povidone-iodine solution[1] and use a pen and a ruler to mark the upper end of the tibia and the drilling hole position for the S. aureus injection[2], taking care that the drilling hole position is in the horizontal middle of the tibial plateau[3].

3.2.1. CU: Skin being disinfected
3.2.2. CU: Upper end of tibia being marked
3.2.3. [bookmark: OLE_LINK76][bookmark: OLE_LINK71][bookmark: OLE_LINK73][bookmark: OLE_LINK70][bookmark: OLE_LINK72][bookmark: OLE_LINK75][bookmark: OLE_LINK77][bookmark: OLE_LINK74][bookmark: OLE_LINK79][bookmark: OLE_LINK78][bookmark: OLE_LINK155][bookmark: OLE_LINK154]CU: Shot of drilling hole(s) in middle of tibial plateau 3.2.3, 3.3.1, and 3.4.1. combined.

3.3. Next, use a number 11 scalpel to make an incision in the skin [1] followed by a 1-centimeter incision in the peritoneum [2].

3.3.1. CU: Skin incision being made
3.3.2. CU: Peritoneal incision being made

3.4. [bookmark: OLE_LINK69][bookmark: OLE_LINK68][bookmark: OLE_LINK786][bookmark: OLE_LINK787][bookmark: OLE_LINK788][bookmark: OLE_LINK789][bookmark: OLE_LINK790][bookmark: OLE_LINK11][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK12][bookmark: OLE_LINK81][bookmark: OLE_LINK80][bookmark: OLE_LINK82][bookmark: OLE_LINK773][bookmark: OLE_LINK774][bookmark: OLE_LINK85][bookmark: OLE_LINK14][bookmark: OLE_LINK87][bookmark: OLE_LINK86][bookmark: OLE_LINK13][bookmark: OLE_LINK421][bookmark: OLE_LINK422][bookmark: OLE_LINK637][bookmark: OLE_LINK636][bookmark: OLE_LINK802][bookmark: OLE_LINK803][bookmark: OLE_LINK804]Using an electric bone drill unit, punch a 2-millimeter-diameter hole in the tibia[1]and press the hole with a 2-millimeter-diameter, 2-millimeter-longcylinder of bone wax[2].

3.4.1. CU: Hole being drilled
3.4.2. CU: Wax being pressed into hole

3.5. Remove any spare bone wax along the horizontal plane of the tibial plateau [1] and confirm that the hole is full of bone wax [2].

3.5.1. CU: Spare wax being removed
3.5.2. [bookmark: OLE_LINK17][bookmark: OLE_LINK18]ECU: Shot of hole filled with bone wax

3.6. [bookmark: OLE_LINK254][bookmark: OLE_LINK312][bookmark: OLE_LINK278][bookmark: OLE_LINK107][bookmark: OLE_LINK108][bookmark: OLE_LINK187][bookmark: OLE_LINK124][bookmark: OLE_LINK209][bookmark: OLE_LINK125][bookmark: OLE_LINK186][bookmark: OLE_LINK95][bookmark: OLE_LINK19][bookmark: OLE_LINK32][bookmark: OLE_LINK27][bookmark: OLE_LINK26]Then use absorbable surgical sutures to sew up the periosteum and skin in a vertical mattress suture to prevent the animal from chewing the stitches [1] and use a 1-milliliter asepsis injector to slowly inject1 x 108 colony forming units/milliliter of S. aureus solution into the drill hole [2-TXT].

3.6.1. CU: Suture being placed
3.6.2. CU: Bacteria being injected TEXT: Make sure needle penetrates bone wax
[bookmark: OLE_LINK173][bookmark: OLE_LINK174]
4. [bookmark: OLE_LINK947][bookmark: OLE_LINK35][bookmark: OLE_LINK40][bookmark: OLE_LINK946]Bone Infection Model Evaluation

4.1. [bookmark: OLE_LINK117][bookmark: OLE_LINK118][bookmark: OLE_LINK719][bookmark: OLE_LINK720][bookmark: OLE_LINK721][bookmark: OLE_LINK482][bookmark: OLE_LINK481][bookmark: OLE_LINK480]At days 7, 14, 21 and 28after infection, place the infected rabbits into a rabbit restrainer with the head and ear outside of the restrainer[1] and collect blood samples from the auricular veins for white blood cell and C-reactive protein analysis[2].

4.1.1. WIDE: Talent placing rabbit into restrainer Videographer: More Talent than rabbit in shot
4.1.2. CU: Blood being drawn

4.2. After anesthesia, use a number 11 scalpel to make 2-centimeter tibial skin and peritoneal incisions [1] and clean the bone wax [2].
Added shot: CU appearance of local bone infection
4.2.1. CU: One incision being made
4.2.2. CU: Bone wax being cleaned

4.3. [bookmark: OLE_LINK823][bookmark: OLE_LINK822]Next, use an electric bone drill unit to punch two adjacent 4.8-millimeter diameter holes to debride the necrotic bone [1] and use a bone spoon to debride the necrotic bone marrow and granulation tissue [2].

4.3.1. CU: Hole(s) being drilled
4.3.2. CU: Bone marrow and/or granulation tissue being debrided

4.4. [bookmark: OLE_LINK915][bookmark: OLE_LINK916][bookmark: OLE_LINK905][bookmark: OLE_LINK906][bookmark: OLE_LINK817][bookmark: OLE_LINK816]Then scrape and clean the bone tissue between the two holes [1] and spread 1 milliliter of the debrided bone marrow onto sheep blood agar plates for an overnight incubation at 37 degrees Celsius [2].

4.4.1. CU: Bone tissue being cleaned
4.4.2. CU: Bone marrow being plated

4.5. [bookmark: OLE_LINK185][bookmark: OLE_LINK184][bookmark: OLE_LINK178]The next morning, select plates with 30-300 colonies and calculate the number of colony forming units per infected animal [1] [2].

4.5.1. CU: Shot of plate(s) w/ 30-300 colonies
4.5.2. MED: Talent at computer, calculating colonies, with monitor visible in frame 

5. [bookmark: OLE_LINK768][bookmark: OLE_LINK769][bookmark: OLE_LINK767][bookmark: OLE_LINK883][bookmark: OLE_LINK882]Vancomycin-Loaded Calcium Sulfate (VCS)Bead Preparation and Autogenous Bone Antibiotic Treatment and Implantation 
[bookmark: OLE_LINK879][bookmark: OLE_LINK878]
5.1. On the 28th day after infection, add 1 gram of vancomycin hydrochloride powder to9.5 grams of medical grade calcium sulfate [1] and use a spatula to stir the mixture with 3 milliliters of normal saline for 30-45 seconds [2].

5.1.1. MED: Talent adding vancomycin hydrochloride powder to calcium sulfate, with vancomycin hydrochloride powder and calcium sulfate containers visible in frame
5.1.2. MED: Talent adding saline to powders, with spatula and saline containers visible in frame

5.2. Add the mixed product into a flexible silica gel mold [1] and allow the product to dry at room temperature for 15 minutes [2].

5.2.1. CU: Product being added to mold
5.2.2. MED: Talent setting timer, with mold visible in frame

5.3. Then flex the mold to remove the vancomycin-loaded calcium sulfate, or VCS (V-C-S), bead[1].

5.3.1. CU: Mold being flexed/beads being removed

5.4. [bookmark: OLE_LINK265]For antibiotic treatment and implantation of the autogenous bone, first re-expose the injured tibia [1] before shaving the tail region [2] and disinfecting the exposed tail skin with povidone-iodine solution [3].

5.4.1. CU: Skin incision being made over tibia
5.4.2. CU: Tail region being shaved
5.4.3. CU: Povidone-iodine being applied

5.5. Use surgical scissors to cut down the tail [1], and use absorbable surgical sutures to close the skin in a vertical mattress suture to prevent the animal from chewing the stitches [5.7.2.]. Use a number 11 scalpel to cut the tail skin to reveal the tail bone[2].

5.5.1. CU: Tail being cut. Shot 5.7.2. comes right after 5.5.1.: and skin being sutured
5.5.2. CU: Skin being cut/bone being exposed

5.6. Remove any muscle, soft tissue, and periosteum [1] and detach the tail bone at each joint [2].

5.6.1. CU: Tissue being removed
5.6.2. CU: Tail bone joint(s) being detached

5.7. Transfer the bone fragments to a 100-millimeter plastic dish containing sterile saline[1] [2].

5.7.1. MED: Talent placing bone(s) into dish
5.7.2. CU: Suture(s) being placed

5.8. [bookmark: OLE_LINK982][bookmark: OLE_LINK983][bookmark: OLE_LINK984][bookmark: OLE_LINK917][bookmark: OLE_LINK918][bookmark: OLE_LINK919][bookmark: OLE_LINK912][bookmark: OLE_LINK913][bookmark: OLE_LINK914][bookmark: OLE_LINK578][bookmark: OLE_LINK677][bookmark: OLE_LINK678]Next, use curved scissors to implant four pieces of the VCS bead into the tibial marrow cavity [1] and use curved forceps to fill the bone defect with eight pieces of autogenous tail bone fragments [2].

5.8.1. CU: Bead being implanted. these 2 shots are combined
5.8.2. [bookmark: _GoBack]CU: Bone defect being filled
[bookmark: OLE_LINK176][bookmark: OLE_LINK175]
5.9. Then close the periosteum and skin incisions with absorbable surgical sutures in a mattress suture manner [1-TXT].

5.9.1. CU: Suture(s) being placed TEXT: See text for full post-surgical monitoring/care details for each surgery



Section – Results
6. Results: Representative Assessments of Antibiotic Activity and Bone Regeneration
[bookmark: OLE_LINK623][bookmark: OLE_LINK624][bookmark: OLE_LINK487][bookmark: OLE_LINK486]
6.1. [bookmark: OLE_LINK419][bookmark: OLE_LINK420]C-reactive protein and white blood cell levels are higher in the bone infection model group [1] than in the control animals [2].

6.1.1. LAB MEDIA: Figure 3B: JoVE Video Editor: please emphasize orange data bars in CRP graph
6.1.2. LAB MEDIA: Figure 3B: JoVE Video Editor: please emphasize orange data bars in WBC graph

6.2. [bookmark: OLE_LINK956][bookmark: OLE_LINK957]Two, four, six, and eight weeks after VCS or VCS-autogenous bone treatment[1], C-reactive protein and white blood cell levels are significantly reduced [2].

6.2.1. LAB MEDIA: Figure 4A: JoVE Video Editor: please emphasize green and blue data lines in CRP graph
6.2.2. LAB MEDIA: Figure 4A: JoVE Video Editor: please emphasize green and blue data lines in WBC graph

6.3. [bookmark: OLE_LINK500][bookmark: OLE_LINK501][bookmark: OLE_LINK499][bookmark: OLE_LINK502][bookmark: OLE_LINK498][bookmark: OLE_LINK497]Two-dimensional reconstruction images indicate a progressive increase in the bone volume during the 12-week period after treatment with VCS or VCS and autogenous bone [1], while bone loss is significant in the untreated bone infection model group[2].

6.3.1. LAB MEDIA: Figure 4B: JoVE Video Editor: please emphasize VCS and VCS-AB images
6.3.2. LAB MEDIA: Figure 4B: JoVE Video Editor: please emphasize Model group image

6.4. [bookmark: OLE_LINK582][bookmark: OLE_LINK583]To analyze the bone regeneration quantitative indexes, 3D model images can be reconstructed using bitmap data[1] and an oval 4.8-millimeter-diameter by9.6-millimeter length oval region of interest can be selected in each bone [2].

6.4.1. LAB MEDIA: Figure 4C
6.4.2. LAB MEDIA: Figure 4C: JoVE Video Editor: please add yellow ROI as in original Figure 4C

6.5. The micro-computed tomography bone and tissue volume indexes in the untreated bone infection model group are significantly lower [1] than those measured in the VCS and VCS-autogenous bone groups[2].

6.5.1. LAB MEDIA: JoVE Figure 4D BV/TV graph: JoVE Video Editor: please emphasize red data bar
6.5.2. LAB MEDIA: JoVE Figure 4D BV/TV graph: JoVE Video Editor: please emphasize green and blue data bars

6.6. The trabecular number and thickness scores in the VCS-autogenous bone group are significantly higher [1] than those in the untreated bone infection model and VCS animals [2].

6.6.1. LAB MEDIA: JoVE Figure 4DTb.N and Tb.Th graphs: JoVE Video Editor: please emphasize blue data bars
6.6.2. LAB MEDIA: JoVE Figure 4DTb.N and Tb.Th graphs: JoVE Video Editor: please emphasize red and green data bars

6.7. Moreover, the trabecular separation scores in the VCS-autogenous bone group are markedly lower [1] than those measured in the untreated bone infection model and VCS groups [2].

6.7.1. LAB MEDIA: JoVE Figure 4DTb.S graph: JoVE Video Editor: please emphasize blue data bars
6.7.2. LAB MEDIA: JoVE Figure 4DTb.S graph: JoVE Video Editor: please emphasize red and green data bars



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

7.1. [bookmark: OLE_LINK228][bookmark: OLE_LINK227]Lifeng Shen: Take care to select rabbits with the appropriate body weight, block the S. aureus solution with bone wax, debride the necrotic bone completely, and punch the two adjacent 4.8-mm-diameter holes(Step:2.2, 2.7, 3.4)[1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
7.2. [bookmark: OLE_LINK579][bookmark: OLE_LINK580][bookmark: OLE_LINK581]Lifeng Shen: Following this procedure, other diagnostic imaging methods, such as ultrasound, radiology, or computed tomography, can be performed to monitor the pathologic processes of the bone infection and repair[1].
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
7.3. Yang Zhang: This improved bone infection model and the combination VCS and autogenous bone treatment could be helpful in studying the underlying mechanisms of bone infection and bone regeneration[1].
7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
7.4. [bookmark: OLE_LINK584][bookmark: OLE_LINK440][bookmark: OLE_LINK585][bookmark: OLE_LINK447][bookmark: OLE_LINK446][bookmark: OLE_LINK439]Yang Zhang: As the S. aureus freeze-drying powder is hazardous, the bacterial suspension should always be prepared in an isolated bacterial laboratory[1].
7.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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