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Authors, please fill out the brief questionnaire below.   

Questionnaire:
A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y) Can you record movies/images using your own microscope camera? (Y only images with our camera)  If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope:  Leica MZFLIII with adaptation ring Leica 10445930 1.0x for photo camera Canon PowerShot A300 (3.2 megapixels). If possible, the best would be to use your equipment for filming the micro-dissection (through a camera port or one of the oculars). Our lab is undergoing refreshing work and our photo camera not easy to find. 
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (N) 
C.  Location: Will the filming need to take place in multiple locations? (N) 
D. Surgery: Does your protocol involve a surgery that during which there will be very little opportunity for our videographer to pause the action so that we can briefly introduce cue cards?  (N)
E.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ____________Steps: 2.5 // 2.8 // 3.3 // 3.4 // 3.5 and 4.3_______________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
F. 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.) 
Step 2.8 is probably the trickiest step because we must not break the incisor. It requires a strict control of manipulations with application of a low-pressure step by step. The Step 3.3 is also difficult since it requires trained eyes to visualize and distinguish the colored cell area in yellow-orange of the colorless area.
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

1. Introduction 

A. Experimental Goal: (read by voice talent at JoVE)

The overall goal of this procedure is to microdissect rat enamel organ and separate the dental epithelium according to the main stages of cell differentiation during enamel synthesis. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Sylvie Babajko: This method can help answer key questions in the field of enamel pathologies, such as dental fluorosis, molar incisor hypomineralization or hereditary amelogenesis imperfecta. 
1.2. [bookmark: _GoBack]Sophia Houari: The main advantage of this technique is the ability to further analyze the dental cells using qualitative experiments, such as immunohistochemistry without any prior treatment, as well as quantitative investigations, such as RT-qPCR. (Author Comment: take 3)
1.3. Sylvie Babajko: Though this method can provide insight into mechanisms of action of endogenous and exogenous molecules able to disrupt amelogenesis 
E.  Ethics title card: 
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at French Ministry of Agriculture (A-75-06-12).

Protocol: (read by voice talent at JoVE)
2. Dissection of Hemi-Mandibles from Adult Rats and Isolation of Incisor
2.1. After euthanizing an experimental rat, [1.WID] remove all the skin from the lower lips using a #11 scalpel in order to get easy access to the lower incisors. [2.ECU]
2.1.1. Establishing shot (Author Comment: take 2) 
2.1.2. Removing skin from lower lip, accessing lower incisor
2.2. Then, with the same scalpel, make an incision between the two lower incisors. [1.ECU]  By applying light pressure, the mandible will then split into two halves. [2.ECU]
2.2.1. Incision between incisors 
2.2.2. Splitting mandible in half (Author Comment: with 2.2.1)
2.3. Next, cut the temporal mandibular joint with a scalpel to detach the jaw while holding the hemi-mandible with fine tweezers. [1.ECU]
2.3.1. Cutting joint and securing half of mandible with tweezers
2.4. Then, cut the surrounding soft tissues with a scalpel [1.ECU] and remove all of the muscles, tendons, and ligaments using a scraper until the bone is completely clean. [2.ECU]
2.4.1. Cutting off surrounding tissue of half mandible
2.4.2. Scraping off remaining tissue (Author Comment: take 1), finished product is clean bone (Editor: Show either 2.4.2 or 2.4.3 – whichever looks better. Alternatively, cut from one to the other or show both with a split screen – as long as it conveys the information of the bone being scraped)
2.4.3. [Added Shot]: Finished product is clean bone (Author Comment: take 2)
2.5. To isolate the incisor, [1.CU] carefully shave off the bone by placing the blade parallel to the major longitudinal axis of the incisor. Begin shaving at the bony ridge near the tips of the incisor and work towards the other end of the incisor near the cervical loop. [2.ECU]
2.5.1. Preparing to isolate the incisor, taking instruments in hand (Author Comment: take 2: slated 2.5.2 t 1)
2.5.2. B Positioning blade and cutting off tissue as described
2.6. Next, make an incision with the scalpel distally to the cervical loop to remove the gonion of the hemi-mandible, thus making the incisor easy to remove without damaging the cervical loop or the secretory stage of ameloblasts. [1.ECU/SCOPE]  
2.6.1. Making the described incision – it may help to use a scope shot now
2.7. Next, make a second cut below the second molar, and insert the scalpel between the bone and the medial surface of the incisor. [1.SCOPE]
2.7.1.  Making second cut and inserting scapula scalpel between bone and tooth (Author Comment: take 2)
2.8. When all of the basal bone is lifted, rotate the incisor outwards and carefully remove it using fine tweezers to avoid damaging the enamel organ tissue. [1.SCOPE] Now the entire incisor is isolated. [2.ECU/SCOPE]
2.8.1. Picking the tooth out of the jaw
2.8.2. Detail of the tooth, isolated (Author Comment: end of it)
3. Micro-Dissection of Enamel Organs
3.1. For the dissection, [1.MED] cover the incisor with 200 µL of PBS in a 60-mm dish or plate. [2.CU]
3.1.1. Establishing shot
3.1.2. Adding PBS over tooth in dish
3.2. To being, cut the cervical loop situated immediately at the apical part of the incisor as previously described. [1.SCOPE-TXT]
3.2.1. Cutting cervical loop. TEXT: J Vis Exp. 87. doi: 10.3791/51266 (2014)
3.2.2. [Added Shot]: Extra store cervical loop for further analysis (Editor: Use either 3.2.1 and 3.2.2, whichever looks better)
3.3. Then, take hold of the incisor with fine tweezers, with the labial surface up, and make a scalpel mark at the end of the colorless part of the tissue. This mark corresponds with an underlying white spot that will be observable later. [1.SCOPE]
3.3.1. Gripping and scraping the incisor (tooth) to make a mark, as described (Author Comment: take 2)
3.4. Now, use an excavator or equivalent tool, to scrape the cell surface from the mark to the apical end, which corresponds to colorless, secretion-stage ameloblasts.  [1.SCOPE]
3.4.1. Scraping tooth from mark to end, show if scrapings are collected
3.5. Next, make a scalpel mark at the beginning of the orange part, corresponding to the maturation-stage ameloblasts [3.5.1] and scrape from the scalpel mark to the tip of the incisor [3.5.2]
3.5.1. Scraping from mark to other end, show if scrapings are collected Show Mark and area of interest (Author Comment: take 1: show and mark the area of interest, take 2: scrapping)
3.5.2. [Added Shot]: Scraping (Author Comment: take 1: show and mark the area of interest, take 2: scrapping)
3.6. Now remove the 2-mm of tissue that corresponds to the transition stage ameloblasts. Do not open the incisor during the enamel organ dissection, [1.SCOPE] as this will contaminate the dissected tissues with mesenchyme. [2.CU]
3.6.1. Show and remove the 2-mm section of tissue as described
3.6.2. Show the tissues being collected and placed next to other tissue collections
3.7. Finally store the tissues in 10% formalin or lysis solution for further investigations.  [1.CU-TXT]
3.7.1. Adding formalin or lysis solution to collected tissues, TEXT: J Vis Exp. 87. doi: 10.3791/51266 (2014) (Author Comment: this reference corresponds to earlier use of this technique for stem cells of the cervical loop: it’s more adequate to cite it in 3.2) (Editor: I moved the reference to 3.2 as advised)
4. Collection of Separated Enamel Organ Tissues for Further Analyses 
4.1. [1.MED] [2.CU]
4.1.1. Placing tooth into dish
4.1.2. Taking aliquot of PBS and adding it to the tooth
4.2. [1.SCOPE]
4.2.1. Scraping off and collecting the tissue, using marks on tooth as guide
4.3. For an enamel matrix protein extraction, remove the incisor from solution briefly, [1.ECU] until a white spot becomes visible around the middle part of the labial surface.  [2.SCOPE]
4.3.1. Removing the tooth from PBS (Author Comment: take 2, end of it)
4.3.2. Tooth drying and white spot becoming visible (Author Comment: not slated, check the file name)
4.4. This spot represents the initiation of the enamel mineralization and corresponds to the transition-to-early stage ameloblasts.  [1.LM] Cut away this region of tissue and treat it as needed.  [1.SCOPE]
4.4.1. Fig 2
4.4.2. Pointing out the spot and then cutting away tissue around the spot and collecting the tissue (Author Comment: take 1: CU, take 2: ECU) (Editor: Use whichever looks best)
4.5. If the removed tissue is for cellular RNA and protein extractions, [1.CU] use a commercial kit to perform the extraction. [2.MED] Transfer the removed tissue to the lysis solution and grind it into a homogeneous mixture. [3.CU-TXT]
4.5.1. Talent arranging the tissue collections
4.5.2. Unpacking an RNA extraction kit
4.5.3. Transferring tissue collection to lysis solution and grinding it, TEXT: 5 – 10 µg total RNA / prep OR 150 µg total protein / prep
4.6. For histological analyses, immunohistochemistry and in situ hybridization, [1.MED] put the collected tissue in 10% formalin for 2 hours, at room temperature.  [2.CU-TXT]
4.6.1. Talent arrives to bench with formalin stock, takes an aliquot (Author Comment: take 2)
4.6.2. Adding formalin to tissue preparation and starting a timer, TEXT: 2 h, RT
4.7. Then, transfer the tissue to PBS and store it at 4 °C. [1.CU] Later, the tissue can be embedded in either wax/paraffin or tissue-OCT. [2.CU]
4.7.1. Adding PBS to tissue that has been treated with formalin
4.7.2. Embedding tissue in was/paraffin
5. Results: Characterizing Ameloblasts 
5.1. Four groups of male Wistar rats were constituted depending on their exposure to fluoride in combination or not with BPA. [1.LM] All animals were observed and dissected on day 65, as described.  [2.LM] 
5.1.1. Fig 1A – show this timeline only at “fluoride” highlight both thick blue bars and at “BPA” highlight the red line 
5.1.2. Fig 1B – no animation, make the BPA titles red and make the +NaF titles blue (to match figure 1A colors)
5.2. The quality of the micro-dissected enamel tissues was checked using Trichrome Masson’s staining. Microscopic observation showed typical enamel epithelial cells and ameloblast palisade. The absence of mesenchymal contamination was attested by the absence of collagen green staining.  
5.2.1. Fig 3A – start with just the upper two images, then at “Microscopic” fade to the bottom two images, always show the lower titles below the image pairs.
5.3. Secretion-stage ameloblasts express enamelin. [1.LM] Maturation-stage ameloblasts express Kallikrein 4 and also contain high levels of ferritin giving them the ability to store high amounts of iron, responsible for the orange color of enamel. [2.LM] These RNAs are preferentially expressed by ameloblasts rather than mesenchymal cells. [3.LM] Collagen 1, on the other hand, is expressed by mesenchymal cells and not ameloblasts. [4.LM]
5.3.1. Fig 3B – top graph
5.3.2. Fig 3B – middle graph
5.3.3. Fig 3B – top and middle graphs
5.3.4. Fig 3B – bottom graph
5.4. Immunohistochemistry was then used to score for specific proteins in the secretion- or maturation- stage ameloblasts. For example, an androgen receptor, seen in green, is specifically localized to the maturation-stage ameloblasts. [1.LM]
5.4.1. Fig 3C – no animation needed

6. Conclusion (said by authors on camera)
6.1. Sophia Houari: After watching this video, you should have a good understanding of how to microdissect dental epithelium in rodents for successful separation between secretion- and maturation- stages ameloblasts. (Author Comment: take 2)
6.2. Sophia Houari: This approach is very useful for the understanding of in vivo key factor mechanisms responsible for physiological and pathological enamel synthesis. 


Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.
Please provide the separate panels of figure 1 and figure 3 as their own images.  


General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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