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A. Microscopy: Does your protocol involve video microscopy? Y, Leica M80 stereoscope
B. Does your protocol include software usage? N
C. Which steps of your protocol will viewers benefit most from having filmed? 2.2.-2.6. 
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.4. To ensure success, selecting the right size worms is important. 2.7. We carefully observe animal behavior to identify the right moment to amputate. If we wait too long, the window of opportunity is gone. 
2.6. Removing the pharynx with forceps requires precision. Demonstrating this under a microscope will be helpful to viewers.
E. Will the filming need to take place in multiple locations? N
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this amputation procedure is to selectively and completely remove the pharynx from planarians without damaging other organs. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
(Editor: The authors did not fill in who provided these statements. Hopefully they were all Carolyn)
1.1. Author Name: This method can help answer key questions in the regeneration field, such as how do stem cells recognize the absence of the pharynx and initiate the regeneration of missing tissues? 
1.2. Author Name: The main advantages of this technique are that it is very precise and that non-pharyngeal organs are not damaged during the amputation process.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Author Name: I first had the idea for this method when I was anesthetizing planarians with sodium azide and I noticed that exposure to sodium azide causes the pharynx to pop out.
1.4. Author Name: Visual demonstration of this method is critical, as the amputation steps require a proper selection of the animals, as well as a careful observation of the animal movement and morphology.   
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.5. Carolyn E. Adler: Demonstrating the procedure will be Divya Shiroor, a grad student from my laboratory. 

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.
Protocol: (read by voice talent at JoVE)
2. Worm Selection
2.1. Before beginning the procedure, use a plastic transfer pipette to select worms that were fed 5-7 days previously into a clean Petri dish [1-WIDE]. Place a flat ruler under the Petri dish to confirm that each planarian is at least 6-mm in length as they crawl across the dish [2-CU-TXT].

2.1.1. Few seconds Talent placing worms into dish

2.1.2. Ruler being placed under dish/one worm being measured (TEXT: Optional: Place 5 mm x 5 mm graph paper below dish)  
2.2. Then transfer up to 20 selected worms into a 35-mm Petri dish [1-MED] and use a transfer pipette to remove all planarian water from the dish [2-CU].

2.2.1. Few seconds Talent transferring worms to dish

2.2.2. Few seconds water being aspirated

2.2.3. [Added Shot]: Talent transfers 35 mm Petri dish to microscope and add 5 mL sodium azide
2.3. Place the dish under a stereomicroscope [1-MED] and adjust the magnification to 0.75X so that multiple worms can be viewed in one field [2-SCOPE].
2.3.1. Talent placing dish under microscope (Editor: The authors seem to have added the shot 2.2.3 to cover this action, but did not change the VO. I would just use 2.2.3 here)
2.3.2. Few seconds magnification being adjusted 
2.4. Add 5 mL of freshly-prepared 100 mM sodium azide solution to the dish [1-SCOPE]. Monitor the animals under 10-20X magnification without moving the dish for 3-4 minutes to observe the extrusion of the pharynx [2-SCOPE].

2.4.1. Few seconds sodium azide being added to dish

2.4.2. Few seconds worms moving around 
2.5. When at least one pharynx has been fully extended [1-SCOPE-TXT], use a plastic transfer pipette to aspirate and forcibly dispense the worms around the dish a few times [2-SCOPE]. If any pharynges were fully extended, this vigorous pipetting will cause them to detach [3-SCOPE].
2.5.1. Shot of extended pharynx (TEXT: Pharynx extrudes approximately 1 mm over 1 min)

2.5.2. Few seconds worms being dispersed 
2.5.3. Shot of detached pharynx

2.6. Alternatively, use a pair of fine forceps to grasp a pharynx [1-SCOPE-TXT] while lifting the planarian upwards toward the meniscus [2-SCOPE]. As the animal is raised, the surface tension will cause the pharynx to detach [3-SCOPE].
2.6.1. Few seconds one worm being grasped (TEXT: Grasp pharynx vertically along length or horizontally along circumference) 

2.6.2. Few seconds worm being raised

2.6.3. Few seconds pharynx being detached 
2.7. “While removing the pharynx, be careful not to cause accidental injury to the animals. The planaria are very soft-bodied and easily damaged, especially while in sodium azide-containing solution.” [1-MED-interview style]
2.7.1.  Author’s Name, speaking the above interview style (looking just off-camera)     (Editor: The authors still haven’t provided this information. Hopefully the author was identified previously) 
2.8. Use a transfer pipette to move about 15 amputated animals into a new dish containing fresh planarian water [1-MED] and rinse the worms with fresh planarian water three times [2-CU].
2.8.1. Few seconds Talent transferring worm(s)

2.8.2. Few seconds worms being rinsed

2.9. “The single most critical step of this procedure is washing out the sodium azide. If you fail to remove the sodium azide from the culture dish, the animals will die.” [1-MED-interview style]
2.9.1.  Carolyn E. Adler, speaking the above interview style (looking just off-camera) 
2.10. Then incubate the worms at 20 °C for 7 days [1-MED].

2.10.1.  Talent placing worms at 20 °C
3. Pharynx-Removal and -Regeneration Assessment 
3.1. The day after the amputation, place the worms back under the microscope [1-WIDE] to determine whether a dark spot is visible on the dorsal side of the worm [2-SCOPE].

3.1.1. Talent placing place under microscope

3.1.2. Shot of dark spot on at least one worm

3.2. To feed the worms, transfer an appropriate volume of liver paste into a microcentrifuge tube [1-MED-TXT] and centrifuge the tube briefly to remove any air bubbles [2-CU].

3.2.1. Few seconds Talent adding paste to tube (TEXT: e.g. 25 microliters liver paste/25 planaria)

3.2.2. Tube(s) being added to microcentrifuge

3.3. After estimating the volume of the paste pellet, add planarian water to 1/3 of its volume [1-MED]. Based on the total volume in the tube, add 2% red food coloring [2-CU-TXT].

3.3.1. Few seconds Talent adding water to tube

3.3.2. Few seconds red food coloring being added to tube (TEXT: e.g. 200 microliters planarian water + 24 microliters food coloring to 1000 microliters liver paste)
3.4. Mix the food sample thoroughly until the dye is evenly distributed throughout the paste [1-CU] and briefly centrifuge the tube again [2-MED].

3.4.1. Few seconds sample being mixed/shot of well mixed food sample

3.4.2. Talent placing tube(s) into centrifuge

3.5. [1-CU] Transfer the amputated animals into a new Petri dish and place in the dark for approximately 1 hour [2-MED-TXT].

3.5.1. Paste being placed at 4 °C

3.5.2. Talent placing dish in dark (TEXT: 10-15 worms: 35-mm dish; >15 worms: 60-mm dish)

3.6. At the end of the incubation, trim approximately ½ cm from the end of a P200 pipette tip [1-MED-over the shoulder] and use the modified tip to transfer 25 microliters of red liver paste into the dish [2-CU].

3.6.1. Few seconds Talent cutting tip

3.6.2. Few seconds paste being added to dish

3.7. Allow the animals to feed for 30 minutes [1-ECU/MED]. Then place the worms on a white background to score the number of animals that appear red [2-CU-TXT].

3.7.1. Few seconds worms eating paste OR Few seconds Talent setting timer (Videographer: please use best shot)

3.7.2. Worms being placed onto white background with red staining visible in frame (TEXT: Alternative: Score planaria at 10-20X magnification)
4. Results: Representative Pharynx Amputation and Regeneration Analyses
4.1. After approximately 6 minutes in sodium azide solution, the white tip of the pharynx can be seen [1-LM].

4.1.1. Authors: please upload 6 min image from Figure 1B through the submission link as its own unlayered .ai or .psd file or without the red arrow and no B label: please indicate white tip or add/indicate red arrow as in original Figure 1B
4.2. A few minutes later, the animals actively contract forcefully eject the pharynx out of their bodies [1-LM].
4.2.1. Authors: please upload 8 min image from Figure 1B through the submission link as its own unlayered .ai or .psd file or without the red arrow and no B label: please add/indicate fully extended pharynx or add/indicate red arrow as in original Figure 1B
4.3. After approximately 11 minutes of azide exposure, the animals relax, at which point the characteristic bell shape of the pharynx becomes clearly visible. It is now ready for amputation [1-LM].
4.3.1. Authors: please upload 11 min image from Figure 1B through the submission link as its own unlayered .ai or .psd file or without the red arrow and no B label: please add/indicate bell-shaped pharynx or add/indicate red arrow as in original Figure 1B
4.4. Removing this large, unpigmented mass of tissue results in the appearance of a dark spot on the dorsal side of the amputated animals [1-LM].

4.4.1. 441.ai: please add dotted line box as in original Figure 2A
4.5. To monitor pharynx regeneration more precisely, the animals can be stained with DAPI [1-LM] or fluorescently-conjugated streptavidin overnight [2-LM].

4.5.1. 451.ai: no animation
4.5.2. 431.ai: no animation

4.6. By combining food coloring with the liver paste [1-LM], the animals that eat [1-LM] can be distinguished from the animals that do not eat [2-LM].

4.6.1. 461.ai: no animation
4.6.2. 461.ai: please indicate top row of graphics and images

4.6.3. 461.ai: please indicate bottom row of graphics and images

4.7. The number of red animals can then be quantified to assess the percentage of animals with a functional pharynx [1-LM]. 
4.7.1. 471.ai: please trace/indicate data line from day 7-11
5. Conclusion (said by authors on camera):
(Editor: The authors did not provide this information – hopefully it's a previously named author)
5.1. Author Name: Once mastered, this technique can be completed in 20-30 minutes if it is performed properly.

5.2. Author Name: While attempting this procedure, it’s important to remember to observe the planarian movement to pinpoint the moment when the amputation should begin.
5.3. Author Name: Following this procedure, other methods, like selective amputations, can be performed to answer additional questions, like how do stem cells initiate the appropriate lineage decisions for the proper achievement of tissue regeneration?
5.4. Author Name: After watching this video, you should have a good understanding of how to perform a sodium azide-assisted amputation for the selective removal of the planarian pharynx.

5.5. Author Name: Don't forget that working with sodium azide can be extremely hazardous and that precautions, such as wearing gloves, discarding the sodium azide waste properly, and cleaning your work space after the experiment, should always be taken while performing this procedure.   
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:

0123_ Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

0123_ 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.  

Authors: please upload the requested modified files through the submission link as indicated in the yellow highlighting and add their new file names here
431.ai

441.ai

451.ai

461.ai

471.ai
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 in the email accompanying the finalized script.
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