This response is in reference to the manuscript “Measurement of crop motility and food passaging in Drosophila”. We thank the editor and reviewers for their careful consideration of our work. We apologize for not being sufficiently clear description and some language errors in previous protocol.

As detailed below, we have addressed the reviewers’ concerns by making recommended editorial changes to the text. In our response, reviewers’ comments are in italics while our response to the reviewer’s questions are in bold type. 

In response to reviewer’s requests and concerns we have added the original data of crop contraction as supplemental table 1 to the manuscript. The revised parts in the manuscript are marked as yellow.

 


Editorial comments:
Changes to be made by the Author(s):
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
2. Please submit each figure as a vector image file to ensure high resolution throughout production: (.psd, ai, .eps., .svg).
3. Please revise the table of the essential supplies, reagents, and equipment. The table should include the name, company, and catalog number of all relevant materials in separate columns in an xls/xlsx file. Please sort the Materials Table alphabetically by the name of the material.
4. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action.

5. 1.2: Culture as in step 1.1?
Yes. We have revised it in step 1.3.

6. 3.2: What boiled liquid food? Same as 1.1?
Yes. We have revised it in step 3.2.

7. 4.1: What is starvation food? Just 1% agar?
Yes. 1% agar in distilled water. We have revised it in step 4.1.

8. 5.2: Remove heads how?
Grasp the fly at its thorax using one pair of tweezers, take off the head from the body using another pair of tweezers. We have revised it in step 5.2.

9. 5.7: Homogenize how? If using a machine, what are the settings?
Grind the crop and gut respectively in tubes using pipet tips to make the dye dissolved in the PBS. We have revised it in step 5.7.


Reviewers' comments:
Reviewer #1:
Manuscript Summary:
In this JoVE article by Jiadong et.al, authors have developed a protocol to analyze GI tract in Drosophila melanogaster. GI tract analysis is one of the techniques to evaluate feeding or metabolism related conditions in flies. Drosophila GI tract is composed of crop and gut. Crop is an organ similar to stomach in mammals. Crop stores food for short time and pump it to gut for further digestion. In this article, they describe a method for counting crop contractions as well as measuring food volume inside the crop. Similarly, they have designed a protocol to measure food distribution throughout the gut for short and long period. They measured crop movement and food distribution in nprl2 mutants flies along with control flies as a model experiment.

Major Concerns:
Crop contraction measurement or quantification of food ingestion in Drosophila melanogaster is not a novel experiment. However, they tried to systematically document the protocol for the future reference. This protocol seems okay but some of the issues are pointed below:
1. In the beginning they described method to prepare experimental flies. They mentioned about different forms of yeast used (dry or wet), which I don't think essential. Otherwise, just mention it optional. Further, authors should mention the condition of the fly culture such as temperature, humidity and light/dark cycle and so on.
Providing supplemental yeast can greatly increase the eggs laying, which helps to collect more flies at same age. We changed it optional at the note part. In the revised version, we presented the condition of the fly culture in step 1.1.

2. 1.2 section, when did you exactly separate the males and females? Did you recommend using virgin flies? Is there any difference between virgin and mated? Furthermore, authors use yw as control. I think it would be good if authors provide several different controls here such as yw, w, and CantonS.
The male or female flies should be collected each day. Using male or female flies is depended on the experiment design. In the example, we use the yw as control because the nprl2 is mutant in yw background. In fact, w118, Canton S or other wild-type flies can be used as control, which depends on the experiment design. We revised it in step 1.3 and the discussion.

3. Because opening the cuticle will alter the environment of the crop and potentially dilute circulating factors that could affect crop motility, dissecting solutions should contain similar constituents of the fly body. pH of the dissecting solution should be more accurate. Other group reported that dissecting solutions (128 Mm NaCl, 36 mM sucrose, 4 mM MgCl2, 2 mM KCl, 1.8 mM CaCl2, and % mM HEPES; PH-7) (CR Peller et. al., 2013) is used previously. I wonder if there is any different result.
We agree with the reviewer. Here we use the 1X PBS for dissection. The PBS contains NaCl 136.89 mM, KCl 2.67 mM, Na2HPO4 8.1 mM, KH2PO4 1.76 mM, and the PH is 7.4. In the PBS solution, the crop contraction rate didn’t have great difference between the first counting and the fifth counting (supplemental data). We revised the step 2.1 and the discussion. 

4. The procedure of fly dissection should be clearly mentioned (immobilization, dissection and observation). The main objective of this experiment is to count crop contractions. For that flies should be immobilized to some solid base. Otherwise it is hard to count exact number of crop movements for such a long time. 2.2 is not well described for orientation of flies to dissect and its following steps. Did you manually count the number of crop contraction? I highly recommend to record it with video.
We tried both immobilized the fly to the solid base and freely opened, which is easily dissect and time saving. We found that there was no significant difference between these two methods because we only count the complete wave of the crop lobes as contraction, which is easy to identify. We manually count the number of crop contraction rather than using video. We will provide the example of crop contraction in the video file.

5. What is the size of dissecting plate? Is 200 μL 1x PBS enough to dissect flies?
Yes. We used 12-well Spot Plates for dissection. In each well 200 μL 1x PBS is enough to dissect one fly.

6. In 2.3, they mentioned to count contractions for 1 min, 5 times and 30 sec intervals. Authors should provide the crop contraction for 5-10 min and justify whether the method is proper. In other words, is it consistent for 10 min?
We added the original contraction counting as the supplemental data. The data suggest that the crop contraction rate didn’t change a lot in the PBS solution.

7. In 3.1, I did not get why they are using PBS to dissolve blue dye? I think distilled water should be okay.
Yes. Use the distilled water is also okay. We added this information in the notes of step 3.

8. In 4.2, Is there any concerns required for 2 hr feeding time depending on zeighber time (ZT; circadian time)? I suspect there should be different feeding and physiology depending on the ZT. This makes lots of trouble to audience if they don't provide the exact timing.
We agree with the reviewer. The culture condition can affect the time of food passing through. We found that at our maintenance condition, it need about 2 hours from feeding the flies with dye food to getting the waste with dye. Feeding flies within the time of food passing through can be used to detect the food movement capability from crop to gut. We have revised the note of step 4.

9. In 5.7, they mentioned tips to homogenize the crop or gut tissues. Are you talking about a grinder (homogenizer) or pipet tips? Make clear.
We use pipet tips to grind the crop and gut. We have revised it in step 5.7.

10. In 5.8, how many crops they used for their model experiment? There should be some standard number so that experimental error is minimum and data is consistent. 
The number of flies used in each tube depends on the experiment designed. In the example, we wanted to test the variation and the difference between the individuals. So we used one crop in each tube. This assay can also use multiple crops or guts in one tube. We have revised the note of step 5. 

11. In Fig 1. crop contractions per minute of control is less than that of control mentioned in Solari et. al., 2017. This can be due to different dissecting solution they used. Can you compare the different results between yours and other methods?
Our control flies had less contraction rate than mentioned in Solari et. al., 2017 and more contraction rate than mentioned in Peller et. al., 2009. This difference may be caused by the different genetic background or dissection media. We have revised it in the discussion.

12. Line 248, "make sure no dye leaking during this process". This should be more explanation in detail.
We revised the sentence as “The dye is used to reflect food amount in crop and gut. During the dissection process, the crop and gut should be contact. If there were dye leaking into the dissection media, the sample cannot be used any more”. 

13. 6.1 typo: tubes
We have corrected it.

14. Line 62, provide original reference here.
We have corrected it.

[bookmark: _GoBack]
Reviewer #2:
Manuscript Summary:
This manuscript describes a method for studying GI function in the model organism Drosophila melanogaster by measuring both the contraction rate of the crop and the movement of food from the drop into the midgut. Given the growing popularity of the Drosophila gut as a subject of study, the publication of the protocol is both timely and relevant.

Major Concerns:
1. In step 2.2 of the procedure, more detail is required. Is the gut completely removed from the body or left attached at its anterior and posterior ends? Do you have to open the thorax in addition to the abdomen in order to avoid damaging the crop? How do you grab the thorax with forceps without damaging the crop?
Yes. The gut should still attach at its anterior and posterior ends after dissection. To get out the crop, we need to open the thorax. We have revised it in step 2.2. Grasp the fly at its thorax using one pair of tweezers, smoothly open the thorax using another pair of tweezers, and then pull the end in opposite directions to open the abdomen. 

2. In our experience, the two lobes of the crop and the crop duct do not always contract at the same time or even at the same rate. In step 2.3 of the procedure, does one count any crop contractions or just contractions at one given point on the crop? If the latter, which area of the crop should be counted?
We count the contraction of crop lobes. We have revised it in step 2.3. Only the complete wave on the crop lobes was counted as contraction. 

3. Some mention should be made in the discussion that counting crop contractions in a semi-intact preparation could miss the acute influence of hemolymph factors on contraction rate. As shown in Peller at al 2009, it is possible to combine contraction measurements with dyed food in order to visualize crop contractions in the intact fly.
We agree with the reviewer. We added it in discussion. 

Minor Concerns:
1. On lines 82 and 89, "hatched" should be changed to "eclosed."
We have corrected it.

2. Line 222, "wildly" should be changed to "widely."
We have corrected it.


Reviewer #3:
Manuscript Summary:
The MS describe a simple methods for measurement of crop motility and food passaging in Drosophila as model insect by combined two well known protocols of crop contraction and dyed food estimation of food consumption

Minor Concerns:
Some information must be added to the protocol
1/ LINE 55 give reference
We have added the reference.

2/ Precise temperature, relative humidity and photoperiod for flies rearing
We have added it in step 1.1.

3/ Are insects starved and water satiated?
Yes. The flies were starved and water satiated for 4 hours on starvation food (1% agar in distilled water) before dye food feeding. We have revised step 4.1.

4/Are the flies anesthetized before dissection?
Yes. We have revised it in the step 2.1 and 5.1.

5/ Are contraction measured by eye under stereoscopic microscope or video-microscopy is used?
It is measured by eye under stereoscopic microscope. We will provide the example of crop contraction in the video file.

6/ Is there any time of acclimatization of the preparation of the saline before counts contraction?
No. We dissected the crop in PBS and counted the crop contraction directly.

7/ How authors labeled the muscle contraction (small twitch, wall or a complete wave?), is point chosen on the crop lobes to Labelle contraction?
Only the complete wave of the on the crop lobes was counted as muscle contraction. We have revised it in step 2.3.

8/ For feeding assay precise that the head must be taken off from the body to prevent eye pigment from interfering with absorbance spectrum of the dye.
We have revised it in step 5.2. Grasp the fly at its thorax using one pair of tweezers, take off the head from the body using another pair of tweezers.
