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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  Yes  
If Yes, can you record movies/images using your own microscope camera?
Yes  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

3. Filming location: Will the filming need to take place in multiple locations?   No


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Youheng Wei: This method is used to evaluate the crop motility through counting crop contraction and detecting the food distribution in Drosophila digestive tube.
 
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Youheng Wei: The advantage of this technique is that it quantitatively evaluates crop motility. It is low cost and easy to perform.

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

OPTIONAL: 
1.3. Jiadong Cai: This method makes it possible to use Drosophila as a model to study digestive function and food passaging in the gastrointestinal tract.	Comment by Anastasia Gomez: Jiadong Cai will be introduced with a text overlay here, so we can just use the introduction of demonstrator statement to introduce Junmeng Xi. 

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

Introduction of Demonstrator on Camera

1.4. Youheng Wei: Helping to demonstrate the procedure will be Junmeng Xi, a graduate student from my laboratory.   
1.4.1. INTERVIEW: Author saying the above. 
1.4.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.
1.5. 

Protocol

2. Preparing Experimental Flies

2.1. Maintain flies in vials containing 10 milliliters of freshly made food in a 25-degree Celsius incubator with 60% humidity and a 12-hour light, 12-hour dark cycle [1]. 
2.1.1. WIDE: Establishing shot of talent putting a vial of flies in the incubator. 
2.2. Ensure that a large number of the desired phenotype flies eclose simultaneously by culturing young flies with standard food with dry yeast [1], then transfer the adult flies to a vial with wet yeast and allow 2 days for egg laying [2]. Leave the eggs in the incubator to develop and transfer adult flies to a new vial to collect more eggs [3].
2.2.1. Talent taking a vial of flies out of the incubator. 
2.2.2. Talent transferring flies to a vial with wet yeast. 
2.2.3. Talent transferring adult flies to a fresh vial. 
2.3. Collect the eclosed male or female flies each day and culture them in new vials with standard food to the desired age [1]
2.3.1. Talent collecting flies and transferring them to a vial with standard food. 
3. Counting Crop Contractions
3.1. Anesthetize the flies with carbon dioxide [1] and transfer one fly into a dissecting plate well with 200 microliters of PBS [2]. 
3.1.1. Talent anesthetizing the flies. 
3.1.2. Talent putting a fly in the dissection plate.
3.2. Grasp the fly at its thorax with a pair of tweezers and open the thorax with another pair of tweezers, then pull the ends in opposite directions to open the abdomen. Carefully take the crop and gut out of the body and wait for the fly to wake up [1]. Videographer: This step is difficult and important!
3.2.1. SCOPE: Talent opening the abdomen. 	Comment by Anastasia Gomez: Authors: Please record the SCOPE shots with your camera and upload them to your project page: https://www.jove.com/account/file-uploader?src=18660253
3.3. When the fly is awake, count the number of times the crop contracts in 1 minute. Repeat the contraction counting 5 times, waiting 30 seconds between each count [1]. Videographer: This step is important!
3.3.1. SCOPE: Crop contracting. 

4. Feeding Flies with Dyed Food
4.1. Weigh the blue dye and dissolve it in PBS at a 20% concentration [1], then stir it into the boiled liquid maintenance food to a final concentration of 0.5% during the food cooling process [2]. 
4.1.1. Talent adding blue dye to PBS. 
4.1.2. Talent stirring the blue dye into the food. 
4.2. After keeping flies in vials with starvation food for 4 hours, transfer them into new vials with the dyed food and culture them for the desired time, keeping in mind that at maintenance conditions the food passes through the fly in about 2 hours [1]. 
4.2.1. Talent transferring flies into a vial with blue food.

5. Dissecting Flies
5.1. Transfer an anesthetized fly into a dissecting plate well containing 200 microliters of PBS [1]. Use a pair of tweezers to grasp the fly at the thorax and remove the head with another pair of tweezers [2]. Then, transfer the body to a new well with PBS and wash it with gentle shaking to remove the dye attached to the body [3]. Videographer: This step is important!
5.1.1. Talent putting a fly in a well with PBS. Videographer: Obtain multiple usable takes of this shot because it will be reused in 5.3.3.
5.1.2. SCOPE: Talent taking the head off the fly. 
5.1.3. SCOPE: Talent placing the body in a new well and gently shaking it.
5.2. Open the abdomen with 2 pairs of tweezers and carefully separate the whole gut from the body. Take the crop off of the whole gut [1] and put it in a tube with 100 microliters of PBS [2]. Videographer: This step is difficult and important!
5.2.1. SCOPE: Talent opening the abdomen and separating the gut from the body, then taking the crop off of the gut. 
5.2.2. Talent putting the crop in a tube with PBS. 
5.3. Put the rest of the gut in another tube with 100 microliters of PBS [1], then use pipette tips to grind the crop and gut and dissolve the dye in PBS [2]. Repeat the dissection until enough crops and guts are collected [3]. Videographer: This step is important!
5.3.1. Talent putting the gut in PBS. 
5.3.2. ECU: Talent grinding the crop or gut with a pipette tip. 
5.3.3. Use 5.1.1.

6. Calculating Dye Amounts in Crop and Gut
6.1. After collecting the samples, centrifuge the tubes at the highest speed for 1-minute [1] and transfer 90 microliters of supernatant to a well of a 96-well plate [2]. Make a series of standard blue dye dilutions at concentrations from 1 X 10-7 to 1 X 10-4 grams per milliliter and add them to the wells [3]. Videographer: This step is important!
6.1.1. Talent putting the tubes in the centrifuge and closing the lid.
6.1.2. Talent transferring supernatant to a well of a 96-well plate. 
6.1.3. Talent transferring blue dye standards to wells in the plate.
6.2. Measure the absorbance at 630 nanometers of the wells and use the standard measurements [1] to plot a line graph of absorbance versus dye concentration, then use the curve to calculate the dye concentration of the samples [2].  
6.2.1. Talent using the spectrophotometer.
6.2.2. Talent at the computer plotting the standard curve. 



Results
7. Results: Crop Contraction and Food Distribution of nprl2 Mutant Flies
7.1. The crop motility assay was used to count crop contractions of 3-day-old nprl2 mutant flies and genetic background controls [1]. The mutation was found to significantly decrease the rate of crop contraction [2]. 
7.1.1. LAB MEDIA: 61181_Supplemental_Table_1.xlsx. 
7.1.2. LAB MEDIA: Figure 1. 
7.2. To further confirm the function of Nprl2 on the crop, food movement was detected by feeding dyed food to the flies [1]. All flies had similar amounts of dye in the crop [2], but the nplr2 flies had less dye in the gut [3], which may be associated with the decreased crop contraction rate [4].
7.2.1. LAB MEDIA: Figure 2. 
7.2.2. LAB MEDIA: Figure 2 A. 
7.2.3. LAB MEDIA: Figure 2 B. Video Editor: Emphasize the nplr2 bar. 
7.2.4. LAB MEDIA: Figure 2 B. 




Conclusion
8. [bookmark: _Hlk27388131]Conclusion Interview Statements

8.1. Jiadong Cai: When attempting this protocol, make sure that the crop remains connected to the body, and the fly is alive and awake; otherwise, the crop loses the ability to contract.

8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.3.1. 

8.2. Junmeng Xi: During the dissection process, the crop and gut should be in contact. If dye leaks into the dissection media, the sample cannot be used any more.

8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 5.2.1.

8.3. Youheng Wei: The Drosophila appetite and food ingestion within a short time can also be evaluated by detecting the dye amount in the whole gut. 

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