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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? 
Yes, but we will only image our slides at the microscope, and the details will be presented a screen recordings.
Can you record movies/images using your own microscope camera? 
Yes. 
2. Does your protocol include 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.
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. (You do not need to include steps that will be screen captured. Please do not list entire sections.) 3.3, 3.4, 3.5, 4.5, 4.6
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. (Please do not list entire sections.) 4.5, 4.6 
The trickiest aspect is setting up the software on the microscope so that the different fluorescent proteins can be effectively separated from each other during image acquisition. To make this clear in the video we will provide screen recordings that clearly show how this is performed. We also include an optional additional video where we show two channels overlapping and how we solve this problem. This corresponds to steps 4.5 and 4.6:
5. Will the filming need to take place in multiple locations? 
Yes
If yes, how far apart are the locations? 
We will arrange for all recording to be performed in three-four locations within 2 minutes walking distance.


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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


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

1.1. Phillip Newton: By genetically labeling individual cells with fluorescent proteins and following those cells over time, the Confetti mouse has revealed new insights into many biological processes.

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

1.2. Phillip Newton: Our protocol minimizes the lag-time between tissue collection and imaging, can be applied to study any mineralized or non-mineralized tissue, and preserves the fluorescent signals for several years.

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. Andrei Chagin: This method is very useful for all areas of regenerative medicine and developmental biology because it can be applied to different cellular populations in order to determine cell fate and kinetics, as long as a suitable Cre-strain is available.

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

1.4. Baoyi Zhou: Our step-by-step instructions will demonstrate how new users can overcome the most challenging step: to distinguish the fluorescent signals emitted by different fluorescent proteins.

1.4.1. 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)

1.5. Procedures involving animal subjects have been approved by the by the Ethical Committee on Animal Experiments (Stockholm North Committee/Norra Djurförsöksetiska Nämd) and conducted in accordance with The Swedish Animal Agency´s Provisions and Guidelines for Animal Experimentation.

Section - Protocol
2. Tissue Fixation and Processing 
2.1. Begin by preparing the mouse tissue for imaging [1]. For soft tissues and mineralized tibiae and femora from mice up to 45 days old, fix the tissue in precooled 3.7% formaldehyde-PBS [2-TXT] and incubate it at 4 °C [added shot] for 6 hours while rolling gently on a rotator [3]. 
2.1.1. WIDE: Establishing shot of talent walking to the workstation with the tissues in hand. 
2.1.2. Talent adding the fixative to the tissue. TEXT: At least 10:1 fixative: tissue volume 
Added shot: Talent entering cold room. 
2.1.3. Tissue incubating on a rotator. Videographer: Obtain multiple, reusable takes of this shot because it will be reused. 
2.2. For mineralized tissues such as tibiae and femora from mice over the age of 45 days, prepare 1 liter of 10% EDTA solution with the pH adjusted to 8.05 with sodium hydroxide [1] and dilute the formaldehyde to 3.7% using this solution [2]. 
2.2.1. Talent preparing the EDTA solution. 
2.2.2. Talent diluting formaldehyde with this solution. 
2.3. Fix the tissue by keeping it in 3.7% formaldehyde-PBS overnight at 4 °C [1]. On the next day, place it into the pre-cooled formaldehyde-EDTA solution and incubate it at 4 °C while rotating for 48 hours, making sure to replace the solution 3 times during the incubation [2]. 
2.3.1. Use 2.1.3. 
2.3.2. Talent placing the tissue in the formaldehyde-EDTA solution. 

2.4. Then, place the tissue into precooled 30% sucrose, making sure to fill the container to the brim [1], and gently rotate it overnight at 4 °C [2]. In the morning, use forceps to remove the tissue from the sucrose solution and rinse it in 5 milliliters of optimal cutting temperature compound, or OCT, for a few seconds [3]. 

2.4.1. Talent putting the tissue into the sucrose. 
2.4.2. Talent putting the sucrose covered tissue in the fridge. 
2.4.3. Talent taking the tissue out of sucrose and rinsing it in the OCT. 

2.5. Fill a pre-labeled cryomold with OCT and position the tissue at the bottom, working quickly to avoid the samples sitting at room temperature for too long [1]. Embed the sample by placing the mold on dry ice and waiting for the OCT to solidify [2]. If the samples are not used immediately, they can be stored at -20 °C [3]. 

2.5.1. Talent filling the mold with OCT and positioning the tissue. 
2.5.2. Talent placing the mold on dry ice. 
2.5.3. Talent putting samples in the freezer. 

3. Sectioning and Slide Preparation
3.1. Remove the block from the mold [1], apply OCT between the top of the block and the chuck [2], and cool it in the cryostat for at least 5 minutes or until the OCT completely solidifies [3]. 
3.1.1. Talent removing the block from the mold. 
3.1.2. Talent applying OCT between the block and the chuck. NOTE: 3.1.2. and 3.1.3. were filmed as one shot. 
3.1.3. Talent putting the block in the cryostat. 
3.2. Precool the sample holder and the blade holder to -20 °C [1], then place the sample in the chuck holder and the blade in the blade holder and allow them to equilibrate for several minutes [2]. 
3.2.1. Talent precooling the sample and blade holders. 
3.2.2. Talent placing the sample in the chuck holder and the blade in the blade holder. 
3.3. Use the cryostat to trim the block and cut tissue sections to a suitable thickness [2]. For postnatal growth plate analysis, prepare sections that are 30 to 160 micrometers and collect them on slides [1]. Then, air dry the slides at room temperature until they are completely dry [3] and store them at -20 °C for up to 36 months [4]. Videographer: This step is important!  
3.3.1. Talent using the cryostat. 
3.3.2. Talent programming the cryostat. NOTE: 3.3.2 is moved before 3.3.1. Show talent programming cryostat first. 
3.3.3. Slides air drying. 
3.3.4. Talent placing slides in the freezer. 

3.4. When ready to use the slide, remove it from the freezer and bring it to room temperature in a slide holder [1]. To remove the OCT, gently apply PBS onto the slide with a Pasteur pipette [2]. For 160-micrometer thick sections, incubate the slide for 15 minutes [3], remove the liquid, and apply fresh PBS for 5 more minutes [4]. Videographer: This step is important!

3.4.1. Talent putting the slide in a slide holder. 
3.4.2. Talent applying PBS to the slide. 
3.4.3. Slide incubating. 
3.4.4. Talent removing liquid and applying more PBS. 

3.5. Mount the slides in a solution of 75% thiodiethanol at room temperature with 60-millimeter long cover slips [1]. Videographer: This step is important!

3.5.1. Talent mounting the slides. 





4. Confocal Microscopy 
4.1. First, select the RFP channel by clicking on it in the ‘Channels’ tab, which causes the details of the channel to be displayed in the ‘Light Path’ tab [1]. Then, click the tick box beside T-PMT [2]. 
4.1.1. SCREEN: RFP channel being selected. 
4.1.2. SCREEN: T-PMT box clicked.
4.2. Place the slide in the slide holder and position the tissue of interest directly between the light path and the objective lens [1]. To localize the tissue, deselect the YFP and CFP boxes under the ‘Tracks’ heading of the ‘Channels’ tab [2]. 
4.2.1. Talent putting the slide in the holder and positioning it. 
4.2.2. SCREEN: YFP and CFP being deselected. 
4.3. Select the T-PMT channel in the ‘Tracks’ heading, then click ‘Live’ in the ‘Acquisition’ tab and increase the gain for the T-PMT channel in order to visualize the tissue selection on the screen [1]. 
4.3.1. SCREEN: T-PMT channel being selected, ‘Live’ clicked, and gain for T-PMT increased. 

4.4. Adjust the position of the slide to locate the region of interest and focus using the appropriate microscope knob [1]. Then, click ‘Stop in the ‘Acquisition’ tab to turn off the laser exposure [2]. 

4.4.1. SCREEN: Slide position being adjusted and image being focused. 

4.5. Define imaging parameters according to Manuscript instructions and adjust the ‘Pinhole’ size if necessary [1]. Check the setup to ensure that the recorded signals do not overlap, then select all three channels in the ‘Channels’ tab and press the ‘Snap’ button [2].

4.5.1. SCREEN: Imaging parameters being defined and ‘Pinhole’ size being adjusted. 
4.5.2. SCREEN: The three channels being selected and ‘Snap’ clicked. 

4.6. Scroll between the displayed channels in the resulting image by clicking the blue highlighted boxes above each channel in the ‘Dimensions’ tab and manually check for overlap between the channels on the screen [1]. If the signals overlap, re-adjust the parameters until they can be distinguished from one another [2]. 

4.6.1. SCREEN: Blue highlighted boxes being clicked and different channels being displayed. 
4.6.2. Use 4.5.1., just the beginning where parameters are being defined. 

Section – Results
5. Results: Confetti images from a Col2CreERT:Confetti mouse 
5.1. This protocol was used to label chondrocytes in the epiphyseal cartilage and visualize their clonal expansion with age [1]. The central section was determined by visualizing the cruciate ligament and clones in the proximal tibial growth plate were imaged [2]. 
5.1.1. Figure 2. 
5.1.2. Figure 2 A. Video Editor: Emphazise the cruciate ligament. 
5.2. Individual cells that were Col2-positive and became labeled with Confetti fluorescent proteins upon tamoxifen administration underwent clonal expansion and subsequently remained in the growth plate [1]. 
5.2.1. Figure 2 B
5.3. The fluorescent signal can be visualized after long-term storage. Some sections were stored for over 3 years prior to preparation and imaging. Three-dimensional reconstruction was conducted automatically with image analysis software and exported as a video [1]. 
5.3.1. Video 1. 

5.4. One section broken during the cryosectioning step contains an area with such a high level of recombination that it would prevent clonal analysis, demonstrating one of the common problems encountered with this protocol [1]. 

5.4.1. Figure 3.


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

6.1. Phil Newton: Using inducible Cre-lines is essential, because ongoing DNA recombination caused by a non-inducible Cre can alter the fluorescent profiles of the targeted cells, thereby precluding clonal analysis. NOTE: Original statement 6.1.1. was split in two and the first half of it was moved to the end. Not sure how these shots were slated, but please put it together as it appears on this post shoot.

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
6.2. [bookmark: _GoBack]Andrei Chagin: This protocol can be combined with functional perturbations, such as genetically mutant strains, pharmacological treatments or surgical interventions, as well as immunofluorescent staining of the prepared sections.

6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
6.3. Phil Newton: Depending on your research question, using a Cre-line that specifically targets your cells of interest could be very important. Therefore, we recommend checking fluorescence in those cells shortly after recombination. 

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