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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? Y, Weck surgical system operating microscope
2. Does your protocol include software usage? Y
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 files to your project page.
We will do that within the next few days
3. Which steps from the protocol section below are the most important for viewers to see? 
2.2.-2.4., 3.2.-3.4. 
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.2., 3.3.
5. Will the filming need to take place in multiple locations? N


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. Michael Klutstein: Our protocol enables the study of periapical periodontitis in an accessible and controlled mouse model. Therefore, this protocol has advantages over patient samples or in vitro models [1].

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

1.2. Itzhak Abramovitz: The main advantages of this technique are that the mouse has been well studied and that the method is technically simple in terms of facility requirements and is cost effective [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. Elisheva Goldman: As this procedure is challenging due to the small dimensions of the teeth, it is beneficial to visualize the procedure to learn about the positioning and performance of the technique [1].
 
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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

1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) of The Hebrew University.
	


Section - Protocol
2. Animal Preparation
2.1. After confirming a lack of response to toe pinch [1-TXT], place the mouse on the dominant hand-side on a closed-cell extruded polystyrene foam surface [2] and secure the paws with tape [3].
2.1.1. WIDE: Talent pinching toe Videographer: More Talent than mouse in shot TEXT: Anesthesia: ketamine 2.2 grams/kilogram + medetomidine 28.7 milligrams/kilogram i.p.
2.1.2. MED: Talent placing mouse onto foam Videographer: More Talent than mouse in shot
2.1.3. CU: Paw being taped
2.2. Using a single rubber band per pair of incisors [1] and long needles pinned to the closed-cell extruded polystyrene foam surface, prop the mouth open [2].
2.2.1. CU: Rubber band being looped over bottom incisors, with looped top incisors visible in frame
2.2.2. CU: Rubber band being stretched to loop around needle
2.3. Use closed forceps taped to the foam to retract the right cheek [1] and place the foam and mouse under a microscope and a light source [2].
2.3.1. CU: Cheek being retracted
2.3.2. MED: Talent placing mouse under microscope Videographer: More Talent than mouse in shot
2.4. Then retract the tongue [1] and use a 30-gauge needle to inject 25-50 microliters of local anesthetic into the mucobuccal fold adjacent to the first mandibular molar [2-TXT]. Tissue swelling around the injection site should be observed [3].
2.4.1. SCOPE: Tongue being retracted
2.4.2. SCOPE: Needle being inserted/anesthesia being injected TEXT: Local anesthesia: mepivacaine 7.5 milligrams/milliliter
NOTE to editor: you will see here unrelated shots of brush cleaning which can be ignored
2.4.3. SCOPE: Shot of swelling around injection site
3. Pulp Exposure
3.1. To expose the pulp, use any suitable dental motor equipped with a ¼-round dental burr at a speed of 800 rounds per minute [1] to drill the occlusal part of the first right mandibular molar until the pulp horns are visible through the dentin [2].
3.1.1. WIDE: Talent attaching bit to motor
Author NOTE: Unnecessary shot
3.1.2. SCOPE: Occlusal part of molar being drilled 
3.2. Use a K- or H-file #8 or #10 to pierce the pulp [1] and break the dentin covering the mesial and distal pulp horns to allow insertion of the file into the horns [2].
3.2.1. SCOPE: Pulp being pierced
3.2.2. SCOPE: Dentin being broken
3.3. Continue working with the files inside the pulp as deeply as possible while widening the openings with the files. Bleeding from the pulp is typically observed [1].
3.3.1. SCOPE: File being inserted/opening being widened, with bleeding in frame as possible. 
NOTE to editor: you can use either of the two takes for this shot, but note that a red spot for bleeding can only be observed in take 2
3.4. Round the sharp edges of the tooth with the burr [1] and remove the tooth from the occlusion to reduce pain during the experiment [2].
3.4.1. SCOPE: Edges being rounded
3.4.2. SCOPE: Tooth being removed from occlusion
3.5. Use a microbrush to clean any debris [1] and leave the contralateral left first mandibular molar as a control [2]. 
3.5.1. SCOPE: Debris being cleaned
3.5.2. SCOPE: Shot of control tooth
NOTE to editor: we tried to shoot the control tooth as best as we could. If not clear- use the images in the result section as an inset in this frame.
4. Post Procedure Follow-Up and Experiment Termination
4.1. For the first three days after the procedure, weigh the animals [1] and inject 0.1 milligram/kilogram of buprenorphine intraperitoneally once a day [2].
4.1.1. WIDE: Talent placing mouse onto balance
4.1.2. CU: Mouse being injected
4.2. Continue to monitor the animals over the next 42 days by weighing and general behavioral assessment 2-3 times a week [1] and deliver food pellets softened with water in a Petri dish on the floor of the cage throughout the course of the follow-up period [2].
4.2.1. MED: Talent watching mouse moving normally around on the bench or in a cage 
4.2.2. CU: Soft food being placed into cage
4.3. At the end of the experiment, use surgical scissors and forceps to collect the part of the jaw that includes the three molars on both the treated and non-treated sides [1-TXT] and use forceps to peel off as much as the soft tissue as possible, leaving mostly bone and teeth on the samples [2].
4.3.1. ECU: Jaw being cut TEXT: Euthanasia: Anesthesia + cervical dislocation
4.3.2. CU: Soft tissue being removed
4.4. Rinse the tissue briefly in PBS [1] before fixation in 4% paraformaldehyde for 24-48 hours [2].
4.4.1. MED: Talent placing jaw piece(s) in PBS, with PBS container visible in frame
4.4.2. CU: Jaw(s) being placed into PFA, with PFA container label visible in frame
NOTE to editor: use only take 3
4.5. Then rinse the samples three times in fresh PBS [1].
4.5.1. CU: Sample being placed into PBS, with PBS container label visible in frame
5. Micro-Computed Tomography (Micro-CT) 
5.1. For micro computed tomography, or CT, analysis, place the harvested tissues in a 12-millimeter-diameter tube containing 1.5 milliliters of PBS on the scanner stage [1] with the samples oriented so that the buccal or lingual surfaces of the tooth and root lay parallel to the bottom of the tube [1]. 
5.1.1. WIDE: Talent placing tissue(s) into tube
5.1.2. CU: Shot of sample(s) oriented appropriately
5.2. Use a sponge to separate the samples [1] and cover the top of the tube with flexible film [2-3].
5.2.1. CU: Sponge being placed
5.2.2. CU: Tube being covered
5.2.3. [bookmark: _GoBack]Added shot: talent putting sample inside micro-CT chamber
5.3.  [1].
5.3.1. MED-over the shoulder: Talent opening panel and/or selecting measurement number, with monitor visible in frame
Author NOTE: Shot cancelled- already included in 5.4.1
5.4. Select the control file and set the energy to 70 kilovolts, the intensity to 114 microamps, and the resolution to a 6-micrometer-cubed voxel size [1].
5.4.1.  SCREEN: To be provided by Authors: Control file being selected, then parameters being set
5.5. Click scout view. When the image appears, click reference line and mark the area of the samples for scanning, clicking add scan after each sample [1].
5.5.1. SCREEN: To be provided by Authors: Scout view being clicked, image appear, reference line being clicked, area being marked, and add scan being clicked
5.6. When all of samples have been marked, go to the task list and select start interact tasks [1-TXT].
5.6.1. SCREEN: To be provided by Authors: Task list being opened and start interact tasks being selected TEXT: See text for full Micro-CT analysis
6. Contouring
6.1. For contouring of the micro-CT slices, select the slice that represents the approximate middle of the tooth [1], in which the coronal pulp, radicular pulp of both canals, and both apical foramens are present [2].
6.1.1. WIDE: Talent at computer, selecting slice, with monitor visible in frame
6.1.2. SCREEN: To be provided by Authors: Shot of slice with coronal pulp, radicular pulp, and apical foramens 
6.2. Click the contour panel and, starting from the mesial point of the mesial root apex, mark the apical border coronally to the radiopaque apical area, through the distal border of the distal root apex following the mesial border of the distal root and the distal border of the mesial root through the furcation region [1].
6.2.1. SCREEN: To be provided by Authors: Contour panel being clicked, then contour of interest being marked 
6.3. Copy and paste the resulting contour and adjust the contour accordingly to 5 slices positioned on either side of the middle slice [1].
6.3.1. SCREEN: To be provided by Authors: Contour being copied, pasted, and adjusted
6.4. To calculate the tissue volume of the contour marked for each sample, under microCT evaluation, select task and click 3D evaluation [1].
6.4.1. SCREEN: To be provided by Authors: Task being selected, then 3D evaluation being selected
6.5. Then, in the window of 3D evaluation, click select and select a filter to calculate the tissue volume [1].
6.5.1. SCREEN: To be provided by Authors: Select being clicked, then filter being selected
7. Histology
7.1. At the end of the micro-CT analysis, transfer the tissues from the scanner to a microcentrifuge tube containing 1 milliliter of EDTA for 10 days [1-TXT].
7.1.1. WIDE: Talent placing sample into tube, with EDTA container visible in frame TEXT: Change EDTA ever 3 d
7.2. At the end of the decalcification, place the samples into histological cassettes containing increasing ethanol concentrations for 1 hour per concentration [1-TXT].
7.2.1. MED: Talent placing sample into cassette, with other cassettes visible in frame TEXT: 70% EtOH -> 90% EtOH x2 -> 100% EtOH x2 
7.3. After the second ethanol immersion, transfer the samples into xylene for two, 1-hour immersions [1] before transferring the cassettes into 60-degree Celsius liquid paraffin in a chemical hood overnight to allow the xylene to evaporate [2].
7.3.1. MED: Talent at chemical hood, adding sample(s) to xylene
7.3.2. CU: Cassette being placed into paraffin
7.4. The next morning place the dehydrated samples with the crown and roots oriented parallel to the bottom of the mold in a histological blocking machine to embed the samples in paraffin [1].
7.4.1. CU: Samples being placed into mold
NOTE to editor: there is an extreme close up take here which can be useful- use whatever seems better.
7.5. To obtain sections, secure the first paraffin-block sample onto a microtome cutting block [1] and remove 20-micrometer-thick sections of paraffin until the tissue is reached [2].
7.5.1. MED: Talent placing sample onto cutting block
7.5.2. CU: Paraffin sections being obtained
7.6. When any part of the tooth is visible, begin obtaining 6-micrometer-thick sections [1], adjusting the cutting angle until sagittal sections that include the coronal and radicular pulp and the apical foramen are obtained [1].
7.6.1. CU: Section thickness and/or angle being adjusted
7.6.2. CU: Section including coronal and radicular pulp and the apical foramen being obtained TEXT: Cut until all relevant tissue sections have been obtained



Section – Results
8. Results: Representative Micro-CT and Histological Analyses 

8.1. Here a whole, treated mandible is shown [1]. 

8.1.1. LAB MEDIA: 2A

8.2. Magnification of the treated first right molar allows observation [1] of the exposure of both the mesial and distal pulp horns and the entrance to the canals [2]. Note that mechanically lowering of the tooth to sub-occlusion to reduce pain [3].

8.2.1. LAB MEDIA: Figure 2B: JoVE Video Editor please emphasize pulp and canal entrances when mentioned
8.2.2. LAB MEDIA: Figure 2B: JoVE Video Editor please emphasize rounded corners of molar

8.3. Micro-CT imaging allows visualization of the mesial pulp exposure [1] and the mesial and distal periapical radiolucent areas of bone resorption [2].

8.3.1. LAB MEDIA: 3Aiii: JoVE Video Editor please emphasize area indicated by white arrow in original Figure 3AIII
8.3.2. LAB MEDIA: 3Aii: JoVE Video Editor please emphasize areas outlined by white lines in original Figure 3AIII

8.4. Indeed, a significant periapical bone resorption [1] of the tissue volume is measured in the treated teeth [2] compared to the controls [3].

8.4.1. LAB MEDIA: Figure 3B
8.4.2. LAB MEDIA: Figure 3B: JoVE Video Editor please emphasize blue data box
8.4.3. LAB MEDIA: Figure 3B: JoVE Video Editor please emphasize orange data box

8.5. Histological analysis indicates that, in the treated tooth, [1] the dental pulp itself presents necrosis, which can be observed clearly after H&E staining [2] compared to the control organized pulp tissue [3].

8.5.1. LAB MEDIA: 4A and 4B
8.5.2. LAB MEDIA: 4A and 4B: JoVE Video Editor please emphasize area of Treated tooth image outlined by inset box for Figure 4C as in original Figure 4B
8.5.3. LAB MEDIA: 4A and 4B: JoVE Video Editor please emphasize area of Control tooth image analogous to necrotic area emphasized in Treated tooth for 8.5.2.

8.6. Additionally, and importantly, in the periapical region of the treated tooth [1], a periapical lesion composed of immune cells is observed [2] that is absent in control teeth [3].

8.6.1. LAB MEDIA: 4A and 4B
8.6.2. LAB MEDIA: 4A and 4B: JoVE Video Editor please emphasize area of Treated tooth image outlined by inset box for Figure 4D as in original Figure 4B
8.6.3. LAB MEDIA: 4A and 4B: JoVE Video Editor please emphasize area of Control tooth image analogous to periapical lesion area emphasized in Treated tooth for 8.6.2.

8.7. In this unsuccessful contamination, no bone loss or periapical lesion [1] can be detected in the micro-CT [2] or histological analyses [3]. 

8.7.1. LAB MEDIA: Figure 5: JoVE Video Editor: please add/emphasize white arrow/area emphasize by white arro in Figure 5A
8.7.2. LAB MEDIA: Figure 5: JoVE Video Editor: please emphasize inset/image w/in image in Figures 5B and 5C



Section - Conclusion
9. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
9.1. Elisheva Goldman: (Steps: 2.1.-2.4.) It is vital to position the mouse correctly during pulp the exposure, as a correct positioning enables a good access to the mouth of the animal and optimal results [1].
9.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
9.2. Michael Klutstein: Additional methods of periapical inflammation analysis, such as immunohistochemical tissue staining and FACS and detailed molecular analysis of the cells, can be performed following this protocol [1]. 
9.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
9.3. Itzhak Abramovitz: This protocol is significant not only for dental research, but also for immunological research, as it provides a model for local, induced inflammation with a built-in internal control [1]. 
9.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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