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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N
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.
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.
3.6, 3.7, 4.4, 4.5, 5.2 and 6.1
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. 
4.4 We think it is important to wait for the right moment to put the PET membrane on the sample and we are observing the slide to be sure it is not completely dry.
5.5 Experience is needed in order to select bone cells based on morphologic criteria.
5. Will the filming need to take place in multiple locations? (Y/N) N
If yes, how far apart are the locations? The filming will take place in two labs and one office, but they are all in the same building and at the same floor.

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. Reinhold Erben: Have you ever thought about harnessing the power of laser capture microdissection for analysis of gene expression in specific bone cells within their natural environment? [1].

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

1.2. Reinhold Erben: Here we describe a protocol that will enable you to obtain sufficient quantities of high-quality RNA from cryosections of mouse bones [1].

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

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

1.3. Ana Marek: This technology is a great tool for examining changes in gene expression in specific bone cells in genetically engineered mouse models or in disease models [1].

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

1.4. Ana Marek: The protocol described here is focused on mouse bones, but can be used to study in situ gene expression in cells of any hard tissue in any species [1].

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

Introduction of Demonstrator: (Said by you on camera)

1.5. Reinhold Erben: Helping to demonstrate this procedure will be Christiane Schueler, a technician from my laboratory [1] [2].

1.5.1. Interview style: Author saying the above 
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.






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

1.6. Procedures involving animal subjects have been approved by the Ethical Committees of the University of Veterinary Medicine Vienna and of the Austrian Federal Ministry of Education, Science and Research. 




Section - Protocol
2. Animals and Freeze Embedding
2.1. After euthanizing mice by exsanguination under general anesthesia [1-TXT], remove whole femurs rapidly [2]. Use a scalpel and paper towels to clean the femurs of the surrounding soft tissues [3] [4].
2.1.1. Establishing shot of the talent approaching the lab bench where the mouse is located. TEXT: See text for details on euthanizing and exsanguinating mice.
2.1.2. Talent removes whole femurs from the mouse. Any action in this process can be filmed for this shot.
2.1.3. Talent uses a scalpel and paper towels to clean the femurs of surrounding soft tissue.
2.1.4. Talent places the cleaned femurs into the bottoms of the embedding molds. (Move below 2.2.1)
2.2. Next, pour optimal cutting temperature compound into the embedding mold [1-TXT] and place the femurs into the bottom of the embedding molds [2.1.4]. Snap-freeze the samples in liquid nitrogen [2].
2.2.1. Talent pours optimal cutting temperature compound into the embedding mold. TEXT: OCT: Optimal cutting temperature. [Shots 2.2.1 and 2.1.4 combined] (Author Comment: Steps 2.1.4. and 2.2.1. were filmed as one step and in changed order. First optimal cutting temperature compound was poured into the embedding mold, and then, the cleaned femurs were placed into the bottoms of the embedding molds.)
2.1.4. Talent places the cleaned femurs into the bottoms of the embedding molds.
2.2.2. Talent snap-freezes the samples in liquid nitrogen.
2.3. Once the samples are entirely frozen, wrap them in foil [1] and transfer them on dry ice to a freezer [2]. Store them at -80 degrees Celsius until ready for further processing [3].
2.3.1. Talent wraps the samples in foil.
2.3.2. Talent places the samples on dry ice.
2.3.3. Talent transfers the samples, on dry ice, to a freezer.

3. Section Preparation
3.1. First, set the temperature in the cryostat to -19 degrees Celsius and the temperature of the block holder to -17 degrees Celsius [1].
3.1.1. Talent sets the temperatures on the cryostat and block holder.
3.2. Next, wipe down the interior of the cryostat with 70 percent ethanol [1]. Place the disposable blade for hard tissues, the glass slides, and a fitting tool into the cryostat to cool, and keep them inside the cryostat for the duration of sectioning [2].
3.2.1. Talent wipes down the interior of the cryostat with ethanol.
3.2.2. Talent places the disposable blade for hard tissues, the glass slides, and a fitting tool into the cryostat.
3.3. Transfer the frozen tissue block on dry ice to the cryostat, and allow it to equilibrate for at least 10 minutes [1]. Then, press the bottom of the embedding mold to push the OCT block out of the mold [2].
3.3.1. Talent transfers the frozen tissue block, on dry ice, to the cryostat.
3.3.2. Talent pushes the OCT block out of the embedding mold.
3.4. Apply enough OCT medium to the block holder to adhere the block to it and wait until the OCT medium freezes completely [1].
3.4.1. Talent applies OCT medium to the block holder and adheres the block to it.
3.5. After this, place the block holder in the object holder and tighten it in place [1]. Adjust the blade position [2] and trim the block in 15 micrometer cutting increments to remove the OCT covering the sample [3].
3.5.1. Talent places the block holder in the object holder, and tightens it in place.
3.5.2. Talent adjusts the blade position.
3.5.3. Shot of the block being trimmed as described.
3.6. Adjust the cryostat to generate 8 micrometer sections [1] and cut 2 – 3 cryosections that will be discarded [2]. Place adhesive film on the block [3] and use the fitting tool to adhere the film to the block [4]. Now, make a cut slowly and at a constant speed while holding the section by the film [5].
Videographer: The authors have indicated that step 3.6 is one of the most important for viewers to see.
3.6.1. Talent adjusts the cryostat to generate sections of the proper thickness.
3.6.2. Talent cuts some sections to be discarded.
3.6.3. Talent places adhesive film on the block.
3.6.4. Talent uses the fitting tool to adhere the film to the block.
3.6.5. Shot of the block being cut slowly to obtain the desired section.
3.7. Place the film with the sample facing up on a precooled glass slide on the cryobar within the cryostat to avoid thawing of the sample [1]. Use tape to fix the film to the glass slide for easier staining [2].
Videographer: The authors have indicated that step 3.7 is one of the most important for viewers to see.
3.7.1. Talent places the film – with the sample facing up – on a precooled glass side on the cryobar that is in the cryostat.
3.7.2. Talent uses tape to fix the film to the glass slide.

4. Rapid Staining Protocol
4.1. In a fume hood, prepare the necessary solutions of ethanol, RNase-free water, and xylene on ice as outlined in the text protocol [1]. Incubate the sections in 95 percent ethanol for 30 seconds [2], then carefully dip the sections in RNase-free water for 30 seconds to completely remove the OCT [3].
4.1.1. Talent, in a fume hood, prepares the necessary solutions. Any action in these preparation processes can be filmed for this shot.
4.1.2. Talent, next to the cryostat, places the sections into a tube containing 95% ethanol.
4.1.3. Talent dips the sections in RNase-free water.
4.2. Next, dispense 50 microliters of commercial LCM frozen section stain onto the section and incubate at room temperature for 10 seconds [1]. Drain the section by placing  the edge of the slide on absorbent tissue paper [2].
4.2.1. Talent dispenses commercial LCM frozen section stain onto the section
4.2.2. Talent places the edge of the slide on absorbent tissue paper.
4.3. Rinse the section in 100 percent ethanol for 30 seconds to remove any excess stain [1]. Immerse the bone sections in a second tube containing 100 percent ethanol for 30 seconds [2], and then transfer them to 100 percent xylene for 30 seconds [3].
4.3.1. Talent rinses the section in 100% ethanol.
4.3.2. Talent immerses the bone sections in a tube containing 100% ethanol.
4.3.3. Talent transfers the bone sections to a tube containing 100% xylene.
4.4. Put adhesive film on a dry glass slide as a support, taking care to place the film as flat as possible [1-TXT]. After this, place a PET membrane frame slide on the film [2] and briefly press a gloved finger on the membrane to attach it to the film [3].
Videographer: The authors have indicated that step 4.4 is one of the most important for viewers to see, and also one of the most difficult in the procedure.
4.4.1. Talent puts adhesive film on a dry glass slide. TEXT: Do not let the sample dry completely.
4.4.2. Talent places a PET membrane frame slide on the slide on the film.
4.4.3. Talent presses a gloved finger on the membrane.
4.5. The sample will be sandwiched between the membrane and the adhesive film. The adhesive film should not be folded or wrinkled and there should be no air bubbles between the film and the membrane [1].
Videographer: The authors have indicated that step 4.5 is one of the most important for viewers to see.
4.5.1. Close up or extreme close up shot of the “sandwich”, clearly showing the sample between the membrane and the adhesive film, and showing that there are no folds, wrinkles, or bubbles in the film.
5. Laser Capture Microdissection
5.1. Start by using surface decontaminant to clean the stage and cap holder [1]. Load the slide into the slide holder [2] and the caps into the cap holder [3].
5.1.1. Talent uses a surface decontaminant to clean the stage and cap holder.
5.1.2. Talent closes the slide into the slide holder.
5.1.3. Talent loads the caps into the cap holder.
5.2. Next, adjust the focus and acquire a slide overview with the 1.25x objective [1]. Change to the 40x objective and adjust the focus [2]. Using the slide overview, choose the area of interest [3].
Videographer: The authors have indicated that step 5.2 is one of the most important for viewers to see.
5.2.1. Talent adjusts the focus and acquires a slide overview.
5.2.2. Talent changes to the 40x object and adjusts the focus.
5.2.3. Talent uses the slide overview to choose the area of interest.
Videographer: In steps 5.3 – 5.8, some of the shots may benefit from having additional views filmed. For example, in the steps with screen capture videos, it may be helpful to also film shots of the microscope stage moving, the laser cutting, or the demonstrator performing the action. Please film additional shots/views for these actions as requested by the authors.
5.3. Then, adjust the laser parameters as shown here, making sure to optimize these parameters for each objective [1].
5.3.1. SCREEN: *To be provided by authors. Screen capture video showing the laser parameters being set. Pease show the aperture, laser power, speed, pulse frequency, and specimen balance. Authors, please upload all screen capture videos to your project page.
5.4. If the laser fails to cut the sample, increase the laser power [1]. 
5.4.1. Talent increases the laser power.
5.5. Select osteoblasts, osteocytes, and bone lining cells in distal femoral cancellous or cortical bone based on morphologic criteria. Draw a line for the laser path further away from the target cells to minimize the damage by the UV laser [1-TXT]. If the laser fails to cut the sample apply the laser more than once [2] or inspect the target for spots of incomplete cuts and use the Move and cut option to cut the tissue in these spots [3].
5.5.1. SCREEN: *To be provided by authors. Select osteoblasts, osteocytes, and bone lining cells in distal femoral cancellous or cortical bone based on morphologic criteria. Then, draw a line for the laser path further away from the target cells to minimize the damage by the UV laser. Authors, please upload all screen capture videos to your project page. TEXT: Perform microdissections 1 h after staining. Video Editor: Show this text overlay for all of 5.5.
5.5.2. Talent activates the laser. Videographer: The authors have indicated that step 5.5.2 is one of the most difficult to perform.
5.5.3. SCREEN: *To be provided by authors. Use the Move and cut option to cut the tissue completely. Authors, please upload all screen capture videos to your project page. 
5.6. Collect each cell type in a separate 0.5 milliliter tube cap [1].
5.6.1. Talent unloads the collection tube.
6. RNA Extraction
6.1. First, dispense 50 microliters of the lysis buffer containing β-mercaptoethanol into the cap of the collection tube [1]. Lyse the sample by pipetting it up and down in the cap for 1 minute [2].
Videographer: The authors have indicated that step 6.1 is one of the most important for viewers to see.
6.1.1. Talent dispenses lysis buffer into the cap of the collection tube.
6.1.2. Talent pipettes the sample in the cap up-and-down.
6.2. Next, spin down the lysate [1] and add 300 microliters of the lysis buffer, containing β-mercaptoethanol, to the tube [2].
6.2.1. Talent closes the lid of a centrifuge, and turns the centrifuge on.
6.2.2. Talent adds lysis buffer to the tube.
6.3. For each slide, prepare a labelled microcentrifuge tube with 350 microliters of the lysis buffer containing β-mercaptoethanol [1]. Use the sections remaining after the LCM to extract RNA [2]. Carefully separate the film from the membrane [3] and lyse the sample by slowly pipetting the lysis buffer onto the section several times [4].
6.3.1. Talent adds lysis buffer to a labelled microcentrifuge tube.
6.3.2. Talent sets the remaining section out in a fume hood to use.
6.3.3. Talent separates the film from the membrane.
6.3.4. Talent slowly pipets lysis buffer onto the section a few times and then into the tube.
6.4. Then, put the lysate samples on dry ice [1] and store them at -80 degrees Celsius [2]. When ready to continue, thaw the lysates at room temperature [3].
6.4.1. Talent puts the lysate samples on dry ice.
6.4.2. Talent transfers the lysate samples to a freezer.
6.4.3. Talent retrieves the lysate samples from the freezer and sets them out to thaw at room temperature.
6.5. After this, transfer the lysates from LCM-harvested cells in the collection tubes to new 1.5 milliliter microcentrifuge tubes [1] and extract RNA according to the manufacturer’s instructions [2].
6.5.1. Talent transfers the lysates to microcentrifuge tubes
6.5.2. Talent extracts the RNA from the samples. Any action in the RNA extraction process can be filmed for this shot.
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Section – Results
7. Results: Analysis of RNA Obtained from Fresh-Frozen Mouse Bones
7.1. In this study, an LCM protocol is developed to obtain sufficient quantity of high-quality RNA for gene expression analysis in bone cells of mouse femurs. LCM is performed using an LCM system that uses gravity for sample collection. [1]. The yield and integrity of isolated RNA was measured using micro-capillary electrophoresis [2].
7.1.1. LAB MEDIA: Figure 2. Video Editor: Show the gel (the top image) and the electropherograms (the bottom plots) side-by-side instead of stacked vertically.
7.1.2. LAB MEDIA: Figure 2.
7.2. The difference in RNA quality and quantity obtained using different lysis protocols can be seen here, in the representative gel and electropherograms [1]. When the sample is lysed by pipetting up and down in the cap for 1 min, it is possible to isolate approximately 8.5 nanograms of RNA from 1 square millimeter of micro-dissected bone tissue. The RIN value is 8.60. [2].
7.2.1. LAB MEDIA: Figure 2.
7.2.2. LAB MEDIA: Figure 2.
7.3. Alternatively, LCM is performed using an LCM system that uses a de-focused laser pulse, which catapults the material into the overhanging adhesive cap [1]. For fresh frozen bones, it is possible to isolate approximately 1.6 nanograms of RNA from 1 square millimeter of micro-dissected bone tissue. The RIN value is 1. [2].
7.3.1. LAB MEDIA: Figure 3. Video Editor: Show the gel (the top image) and the electropherograms (the bottom plots) side-by-side instead of stacked vertically.
7.3.2. LAB MEDIA: Figure 3.


Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Reinhold Erben: In conclusion, the most important things to remember in this procedure are: apply the staining protocol in the correct manner, prevent complete dry-out of the sections in the sandwich complex, use an appropriate LCM system, and do not exceed the time limits for harvesting the cells [1].
8.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera
8.2. Ana Marek: Once you have isolated RNA from the captured cells, you can use the RNA for expression profiling, for example by RNA-Seq [1].
8.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera
8.3. Reinhold Erben: Finally, we would like to remind you that xylene and ß-mercaptoethanol are hazardous substances that need to be handled under a hood. In addition, take appropriate precautions when handling liquid nitrogen and also the cryotome blades [1].
8.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera
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