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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  Yes
Can you record movies/images using your own microscope camera? (Y/N) No
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.
Stereomicroscope, Nikon, SMZ1000
2. Does your protocol include software usage? (Y/N) 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.)
2.3, 2.5, 3.2, 3.3, 3.8, 3.9
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.)
2.3, 2.5
5. Will the filming need to take place in multiple locations? (Y/N) No
If yes, how far apart are the locations? 


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. Yuan Geng: Shoot apical meristems control plant growth and reproduction. This method helps us investigate the morphology and internal structures of shoot apical meristems, not only in the model species, but also in different crops [1]. 

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

1.2. Yuan Geng: This technique is a very efficient procedure. The shoot apical meristem can be directly visualized in a high cellular resolution without any labor-intensive sample fixation and tissue sectioning steps [1]. 

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









Section - Protocol
2.1. To begin, grow Arabidopsis, tomato, and soybean plants as detailed in the text protocol [1]. 
2.1.1. MED: Talent brings the three plants to the bench.
2.2. Cut the inflorescence shoot apex from the bolted Arabidopsis plants [1]. Hold the basal part of the main stem and use forceps to remove as many older flower organs as possible from the main stem [2].
2.2.1. CU: Plant as talent cuts the inflorescence shoot apex from the bolted Arabidopsis plants with a razor blade. 
2.2.2. CU: Plant as talent holds the basal part of the main stem and removes as many older flower organs as possible from the main stem using forceps.
2.3. Continue removing the rest of flowers in the field of the stereomicroscope, until the shoot apical meristem can be viewed from the eyepieces. [1]. 
2.3.1. SCOPE: View through stereomicroscope as talent continues removing the rest of the flowers until the whole SAM can be viewed from the eyepieces. 
2.4. To view the vegetative shoot apical meristems from either tomato or soybean, dissect out the cotyledons (kot-l-eed-n), leaves, and roots from the plants [1].	Comment by Y Geng: We used soybean rather than tomato in this video 
2.4.1. CU: Tomato or soybean plants as talent dissects out the cotyledons, leaves, and roots from the plants.
2.5. Hold the hypocotyls (hahy-puh-kot-ls) of the plants under the stereomicroscope and use forceps to further dissect out the leaf primordia covering the vegetative shoot apical meristems [1].
2.5.1. SCOPE: View through stereomicroscope as talent holds the hypocotyls of the plants under the stereomicroscope and further dissects out the leaf primordia covering the vegetative SAMs using forceps.
3. Staining and Image Collection 
3.1. Pipette 50 microliters of propidium iodide solution in a clean and empty petri dish [1-TXT]. 
3.1.1. MED: Talent pipettes 50 microliters of propidium iodide solution in a clean and empty petri dish from a labeled container. TEXT: See text for propidium iodide solution
3.2. Dip the whole dissected shoot apex into dye for 2 minutes. During the staining process, immerse the whole inflorescence shoot apical meristem or vegetative shoot apical meristem into the propidium iodide solution to achieve uniform staining [1].
3.2.1. CU: Whole dissected shoot apex as talent dips it into the dye, totally immersing the SAM into the solution.
3.3. Rinse the stained shoot apex twice in sterile, deionized water [1].
3.3.1. CU: Stained shoot apex as talent rises it with sterile, deionized water. 
3.4. Now, pierce a hole at the center of a prepared imaging dish using forceps and stick the stained shoot apex upright in the medium [1-TXT]. 
3.4.1. Imaging dish as talent pieces a hole at the center of an imaging dish using forceps and sticks the stained shoot apex upright in the medium. TEXT: See text for plate preparation
3.5. Fill the imaging dish with sterile, deionized water to completely immerse the sample [1]. 
3.5.1. CU or MED: Talent fills the imaging dish with sterile, deionized water to completely immerse the sample.
3.6. View the sample through the stereomicroscope. Pipette up and down to remove air bubbles trapped around the meristem. Then, adjust the angle of the stem in the agar to make sure that the shoot apical meristem is fully visible from directly above [1].
3.6.1. SCOPE: View through stereomicroscope as talent pipettes up and down to remove air bubble trapped around the meristem. Then talent adjusts the angle of the stem in the agar to make sure the SAM is fully visible from directly above.
3.7. Now, place the imaging dish on the sample stage of the confocal microscope [1]. Lower the water-dipping lens and raise the microscope sample stage to let the tip of the lens dip into the water [2].
3.7.1. MED: Talent places the imaging dish on the sample stage of the confocal microscope.
3.7.2. CU: Microscope sample stage as talent lowers the water-dipping lens and raises the microscope sample stage to let the tip of the lens dip into the water. 
3.8. Open the confocal microscope software and use the eyepieces to locate the shoot apical meristem in the brightfield [1]. 
3.8.1. MED: Talent opens the confocal microscope software and locates the SAM in the brightfield through the eyepieces. 
3.9. Move the shoot apical meristem sample right below the objective lens through adjusting the XY controller. Then, focus on the shoot apical meristem through the eyepieces by cautiously adjusting the Z controller [1].
3.9.1. CU: SAM sample as talent moves it right below the objective lens through adjusting the XY controller. Then, talent focuses on the SAM from eyepieces through cautiously adjusting the Z controller
3.10. Operate the acquisition function in the confocal microscope software. Start the Live mode to view the sample from the computer screen, and set up all parameters for the laser scanning experiment [1].
3.10.1. SCREEN: To be provided by the authors - Screen capture movie as talent operates the acquisition function in the confocal microscope software. Start the Live mode to view the sample from the computer screen, and set up all parameters for the laser scanning experiment. Authors, please upload this screen capture to your project page.
3.11. When adjusting the parameters, use the Range Indicator function to define whether the signal is saturated or not [1].
3.11.1. SCREEN: To be provided by the authors - Screen capture movie as talent uses the Range Indicator function to define whether the signal is saturated or not. Authors, please upload this screen capture to your project page.
4. Image Processing 
4.1. The same software that was used for imaging acquisition can be used for visualizing a three dimensional transparent projection [1-TXT]. 
4.1.1. MED or WIDE: Talent working at the computer. TEXT: See text for visualizing other projections/views
4.2. Open the original confocal file, click 3D menu, and select Transparent to generate a 3D projection view [1].
4.2.1. SCREEN: To be provided by the authors - Screen capture movie as talent opens the original confocal file, click 3D menu, and select Transparent to generate a 3D projection view. Authors, please upload this screen capture to your project page.
4.3. Optionally, click 3D menu and select Appearance. Then, select Transparency to adjust three parameters of the projection, including Threshold, Ramp and Maximum for the transparency of the 3D image [1].
4.3.1. [bookmark: _GoBack]SCREEN: To be provided by the authors - Screen capture movie as talent clicks 3D menu, select Appearance, and then select Transparency to adjust three parameters of the projection including Threshold, Ramp and Maximum for the transparency of the 3D image. Authors, please upload this screen capture to your project page.
4.4. Now, click 3D menu, select Appearance, and select Light to adjust the brightness of the 3D image. Export the projected images and save them as the tiff files [1].
4.4.1. SCREEN: To be provided by the authors - Screen capture movie as talent clicks 3D menu, selects Appearance, and selects Light to adjust the brightness of the 3D image. Talent exports the projected images and save them as the tiff files. Authors, please upload this screen capture to your project page.
4.5. For visualizing the depth coding view of the 3D images, use the same software. Again, click 3D menu and select Appearance. Select Special and select Depth Coding. Export the projected images and save them as the tiff files [1].
4.5.1. SCREEN: To be provided by the authors - Screen capture movie as talent clicks 3D menu and selects Appearance. Then talent selects Special and selects Depth Coding. Talent exports the projected images and save them as the tiff files. Authors, please upload this screen capture to your project page.








Section – Results
5. Results: Live Imaging and Analyzing of the Inflorescence Shoot Apical Meristem of Arabidopsis and the Vegetative Shoot Apical Meristem of Tomato and Soybean 
5.1. This image from the orthogonal section through the middle of the Arabidopsis shoot apical meristem shows that the horizontal walls are stained with propidium-iodide in almost all the cells at multiple cell layers [1].  
5.1.1. Fig1A.tif 
5.2. A view of one transverse section through the corpus of the inflorescence shoot apical meristem shows that the cells from the XY-plane are also clearly imaged [1]. 
5.2.1. Fig1 B.tif
5.3. The 3D-projection view reveals that the inflorescence meristem forms a dome like structure and is surrounded by the developing flower primordia [1].
5.3.1. Movie 1 
5.4. This image from the orthogonal section through the middle of the tomato shoot apical meristem also shows that the horizontal walls from cells are stained with propidium iodide at the multiple cell layers [1]. Although the propidium iodide signal from the deep interior region is slightly lower [2]. 
5.4.1. Fig2 A.tif
5.4.2. Fig2 A.tif – Video editors, please emphasize the right, middle of the image (where the purple color is not as apparent).
5.5. An image from one transverse section through the deep layers of the vegetative shoot apical meristem reveals the cells from the XY-planes and the boundary formed between the vegetative meristem and leaf primordia [1]. 
5.5.1. Fig2 B.tif
5.6. The 3D project view can further provide a comprehensive view of the shape and organization of the vegetative meristem from tomato [1].
5.6.1. Movie 2 
5.7. Shown here is an orthogonal view through the middle of the soybean shoot apical meristem … [1], and a 3D-projection of the same shoot apical meristem. The dome-like vegetative meristem and its derived new leaf primordia are observable [2].
5.7.1. Fig3.tif - Video editors, please emphasize the left-most panel.
5.7.2. Fig3.tif - Video editors, please emphasize the middle and right-most panels.


Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Yuan Geng: Propidium iodide can easily stain damaged or dead cells, which will greatly influence the quality of images. It is important to avoid any physical damage while preparing the shoot apical meristem samples [1].

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