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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__no_______  
Can you record movies/images using your own microscope camera? (Y/N)__yes_______  
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: _____________________________________________
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)_no_______ 
C.  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.) _3.4, 3.6, 3.7, and 4.1__________________________________________
D.  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.) 3.6, we transfer the larval fish to a large volume of water for this final rinse to help reduce possibility that the fluorescent food that has not been consumed is inadvertently transferred to the 96-well plate.___________________________
E.  Will the filming need to take place in multiple locations? (Y/N) _______ If yes, how far apart are the locations? no___________________________________________________

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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Todd Cole: This method can help answer key questions regarding gastrointestinal biology and toxicology such as how gene expression changes, or environmental challenges, alter gut function [1-INT].
1.1.1. Todd Cole says the above statement in an interview-style shot, looking slightly off-camera.
1.2. Steven Cassar: The main advantage of this technique is that it takes less time and is easier to execute than traditional methods of measuring gut transit [1-INT].
1.2.1. Steven Cassar says the above statement in an interview-style shot, looking slightly off-camera.
B. Optional Interview Statements: Said by you on camera. Don’t forget to smile!)
	Videographer: Please capture the following statements as if they were interview style statements. Alternatively, if only one author is delivering this entire statement, get a few shots of them beginning the statements from memory – and they can transition to reading the statement after a few words (when we’ll cut to the animation) 
1.3. Steven Cassar: On the day of the assay, larvae are fed food containing a fluorescent label. And as they eat that food, the label will accumulate in their gut [1-INT] [2-LM].
1.3.1. Named talent says the statement above in an interview-style statement, looking slightly off-camera.
1.3.2. LAB MEDIA: JOVE_CASSAR_animated.mp4 @ 00:00 – 00:10 
1.4. Steven Cassar: After feeding, they are rinsed, separated from uneaten food, and each larva is transferred into a well of a multi-well plate [1-INT] [2-LM].
1.4.1. Named talent says the statement above in an interview-style statement, looking slightly off-camera.
1.4.2. LAB MEDIA: JOVE_CASSAR_animated.mp4 @ 00:11 – 00:20 
1.5. Steven Cassar: The well has a conical bottom, so that when fecal matter is voided, it falls to the center of the well [1-INT] [2-LM].
1.5.1. Named talent says the statement above in an interview-style statement, looking slightly off-camera.
1.5.2. LAB MEDIA: JOVE_CASSAR_animated.mp4 @ 00:21 – 00:30 
1.6. Steven Cassar: Now remember, there are many larvae in the multi-well plate that can be monitored simultaneously using a plate spectrophotometer, which measures the amount of voided fecal matter, and as more is voided over time, the signal increases accordingly [1-INT] [2-LM] [3-LM].
1.6.1. Named talent says the statement above in an interview-style statement, looking slightly off-camera.
1.6.2. LAB MEDIA: JOVE_CASSAR_animated.mp4 @ 00:31 – 00:40 during “Now remember, there are many larvae in the multi-well plate that can be monitored simultaneously using a plate spectrophotometer…”
1.6.3. LAB MEDIA: JOVE_CASSAR_animated.mp4 @ 00:41 – 00:50 during “…which measures the amount of voided fecal matter, and as more is voided over time, the signal increases accordingly”
1.7. Steven Cassar: In this way, we have a high-throughput method for measuring gut transit [1-INT] [2-LM].
1.7.1. Named talent says the statement above in an interview-style statement, looking slightly off-camera.
1.7.2. LAB MEDIA: JOVE_CASSAR_animated.mp4 @ 00:51 – 00:60

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

1.3. All methods described here have been approved by the Institutional Animal Care and Use Committee (IACUC) of AbbVie. Abbvie operates under the National Institutes of Health Guide for Care and Use of Laboratory Animals in a facility accredited by the Association for the Assessment and Accreditation of Laboratory Animal Care (AAALAC). No animal health concerns were observed in these studies. 


Protocol: (read by voice talent at JoVE)
2. Training the Larvae to Feed Using Non-Dyed Food
2.1. On the 4th day post-fertilization [1-WIDE/MED-TXT], sprinkle 2 mg of powdered larval fish food on top of the water in each Petri dish to feed the larvae [2-MED]. 
2.1.1. Establishing shot of the talent approaching the lab bench with the powdered larval fish food in hand. TEXT: Day 4 post-fertilization; See text for details on embryo collection Editor: Keep the text overlay up for all of 2.1
2.1.2. Talent sprinkles some powdered larval fish food on top of the water in a Petri dish
2.2. Allow the larvae 4 hours to feed [1-CU]. After feeding, transfer all larvae to a large rinsing dish containing fresh embryo medium [2-MED]. Using a 50 mL serological pipette, gently vacuum as much of the left-over food as possible, being careful not to capture any larvae [3-CU]. 
2.2.1. Close up of the plate as the larvae feed. Alternatively, film a MED shot of the talent setting a timer for 4 hours (with the Petri dishes clearly in view in the shot).
2.2.2. Talent transfers the larvae to a large rinsing dish.
2.2.3. Talent uses a 50 mL serological pipette to gently vacuum up the food.
2.3. Transfer larvae to a new Petri dish containing 50 mL of fresh embryo medium [3-MED-TXT]. Repeat the feeding, rinsing, and transfer process for two additional days [4-MED].
2.3.1. Talent transfers a rinsed larva to the fresh plate. TEXT: Final Petri dish should contain no food
2.3.2. Talent adds food to a Petri dish. This shot should be visually different than 2.1.2. Alternatively, a few shots of the process can be taken and used together here.
3. Preparing Fluorescent Food, Feeding the Larvae, and Applying Treatments
3.1. On the 6th day post-fertilization, begin preparing the fluorescent food by adding 200 mg of dried food to a 10 cm watch glass [1-MED-TXT]. Add 300 μL of fluorescent label and 100 μL of deionized water, and mix briefly [2-MED].
3.1.1. Talent adds dried food to a 10 cm watch glass. TEXT: Day 6 post-fertilization
3.1.2. Talent adds the fluorescent label and the water, and mixes.
3.2. Spread the resulting paste into a thin layer on the watch glass [1-CU], and allow it to dry at room temperature, in the dark, for at least 8 hours [2-MED].
3.2.1. Close up of the watch glass as the talent spreads the food paste into a thin layer.
3.2.2. Talent sets the watch glass into a small box, and then places the box into a drawer.
3.3. After this, scrape the dried mixture off the watch glass [1-CU]. Crush it to a powder [2-MED-TXT], and store it at room temperature in the dark [3-MED].
3.3.1. Close up of the watch glass as the dried mixture is scraped off.
3.3.2. Talent crushes the food into a powder. TEXT: Make sure the food is finely ground.
3.3.3. Talent wraps the vial (containing the new food powder) in foil, and then places it in a drawer.
3.4. On the 7th day post-fertilization, feed the fluorescent food to the larvae by sprinkling 2 mg of it on top of the water in each Petri dish [1-MED-TXT]. Allow the larvae to feed for 2 hours [2-CU].
3.4.1. Talent adds food to a Petri dish. This shot should be visually different than previous shots, and a labeled container for the fluorescent food should be clearly visible in the shot. TEXT: Day 7 post-fertilization
3.4.2. Close up of the plate as the larvae feed. Alternatively, film a MED shot of the talent setting a timer for 2 hours with the Petri dish clearly in the shot.
3.5. Meanwhile, prepare the concentrated dosing solutions by dissolving each test compound in embryo medium to a concentration that is 2 times the target dose with a final volume of at least 2.5 mL [1-MED-TXT].
3.5.1. Talent prepares a concentrated dosing solution by mixing a compound with embryo medium. TEXT: Dose per larvae: 100 μL
3.6. When the larvae are done feeding, use a transfer pipette to move them to a large rinsing dish [1-MED]. Rinse all larvae as previously described with more stringent vacuuming [2-MED].
3.6.1. Talent transfers the larvae to the rinsing dish.
3.6.2. Talent rinses the larva. Alternatively, just have the talent continue to transfer larva to the rinsing dish during this shot.
3.7. Todd Cole: It’s important to remove as much of the leftover fluorescent food as possible during the final rinse to reduce the possibility that it is inadvertently transferred to the 96-well plate [1-INT].
3.7.1. Named talent says the statement above in an interview-style statement, looking slightly off-camera.
3.8. After each larva is rinsed, use a pipette to withdraw it – along with 100 μL of embryo medium – from the rinsing dish [1-CU/ECU]. Dispense the larva, and the entire 100 μL of medium, into a well of a 96-well polystyrene conical-bottom multi-well plate [2-MED].
3.8.1. Close up of the pipette tip as the talent withdraws 100 μL of embryo medium, WITH the larva, from the rinsing dish.
3.8.2. Talent dispenses the contents of the pipette into the well of a 96-well polystyrene conical-bottom multi-well plate.
3.9. Once all of the larvae have been transferred, add 100 μL of the prepared dosing solutions to the appropriate wells [1-MED].
3.9.1. Talent adds the prepared dosing solutions to the wells of the 96-well plate.
4. Measuring Initial and Subsequent Fluorescence from Each Well
4.1. After all of the dosing solutions have been added, load the plate into a plate spectrophotometer [1-MED]. Measure the fluorescence from the plate from the bottom 5 times in immediate succession without shaking the plate. The lowest reading from each well will be designated as its initial fluorescence during data analysis [2-MED].
4.1.1. Talent approaches the spectrophotometer with the 96-well plate in hand, and sets the plate into the spectrophotometer.
4.1.2. Talent takes measurements from the plate. Show the talent taking several measurements in this shot to illustrate that multiple are taken at a time (and to cover this lengthy voiceover narration).
4.2. Incubate the plate at approximately 28 °C [1-MED]. Repeat the measuring process – reading the fluorescence every 20 minutes for the first 2 hours post-dosing [2-MED-TXT], and incubating between reads [3-MED].
4.2.1. Talent transfers the 96-well plate to an incubator.
4.2.2. Talent, at the spectrophotometer, takes measurements from the plate. Show the talent taking at least 2 – 3 measurements in this shot to illustrate that multiple are taken at a time. TEXT: Do not disturb/shake the plate between reads Editor: Keep this text overlay up for 4.2.2 – 4.2.3
4.2.3. Talent transfers the 96-well plate back into the incubator
4.3. Measure the fluorescence every 30 minutes for the third and fourth hours post-dosing, and then make hourly measurements for hours 5 through 8 [1-MED-TXT].
4.3.1. Talent continues to take measurements from the plate. If possible, change the angle or otherwise change the setting slightly to indicate that time has passed since the initial readings. TEXT: Do not disturb/shake the plate between reads; Incubate between reads 
4.4. Incubate the larvae at 28 °C overnight [1-MED]. The next day, read the fluorescence at 24 hours post-dosing [2-MED].
4.4.1. Talent transfers the 96-well plate back into the incubator. Do not reuse previous shots.
4.4.2. Talents take measurements from the plate. If possible, change the angle or otherwise change the setting slightly to indicate that it is the next day. 
5. Results: High-Throughput Measurement of Gut Transit Time
5.1. This protocol uses plate-based spectrophotometry to assess GI transit as a high-throughput replacement for fluorescent microscopy [1-LM]. Representative results comparing these two methods are generated by analyzing identically treated fish over a 24-hour period post-dosing [2-LM].
5.1.1. LAB MEDIA: Figure 1.tif – Show only Figure 1A.
5.1.2. LAB MEDIA: Figure 1.tif – Show only Figure 1B.
5.2. As seen here, the results are highly correlated – with a negative slope because microscopy measures the retained fluorescence signal and spectrophotometry measures the transited signal [1-LM].
5.2.1. LAB MEDIA: Figure 1.tif – Still showing only Figure 1B. Visually emphasize the red squares, which represent data points taken from fish treated with atropine.
5.3. Analysis of compounds with disparate mechanisms reveals that [1-LM], when compared to vehicle-treated controls, atropine and amitriptyline slow GI transit [2-LM]. Tegaserod and metoclopramide, on the other hand, are seen to accelerate transit time [3-LM].
5.3.1. LAB MEDIA: Figure 2.tif
5.3.2. LAB MEDIA: Figure 2.tif – Visually emphasize the data sets for atropine (brownish/brick red) and amitriptyline (orange).
5.3.3. LAB MEDIA: Figure 2.tif – Visually emphasize the data sets for tegaserod (brighter red) and metoclopramide (pink).
5.4. Erythromycin, which was expected to accelerate transit time, is instead seen to have no effect when measured by this method [1-LM].
5.4.1. LAB MEDIA: Figure 2.tif – Visually emphasize the data set for erythromycin (green).
5.5. Further analysis demonstrates that atropine slows GI transit dose-dependently in zebrafish larva [1-LM]. The lowest dose tested, 0.042 μM, had no significant effect [2-LM] – while the two higher doses are each seen to have significant impact [3-LM].
5.5.1. LAB MEDIA: Figure 3.tif
5.5.2. [bookmark: _GoBack]LAB MEDIA: Figure 3.tif – Visually emphasize the data set for 0.042 μM of atropine (dull yellow color).
5.5.3. LAB MEDIA: Figure 3.tif – Visually emphasize the data sets for 0.42 μM (dull orange color) and 4.2 μM (dull red color).

6. Conclusion (said by authors on camera)
6.1. Todd Cole: This method has many applications, including detecting toxic GI effects from drugs or drug candidates, disease modeling (such as irritable bowel syndrome), discovery of novel therapies for such diseases, as well as for discovering pro-kinetic compounds [1-INT].
6.1.1. Todd Cole says the above statement in an interview-style shot, looking slightly off-camera.

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.  

1.3 – JOVE_CASSAR_animated
1.3 – transcript for animated figure


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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