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Author Questionnaire

1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.


4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.  
If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position


To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)


Current Protocol Length
Number of Steps: 18
Number of Shots: 51 (11 SC) 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context.
Answers will be slightly edited in accordance with the journal guidelines

INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter full author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter full author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. Enter full author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

CONCLUSION:
What does this protocol allow researchers to study or measure?
1. 
1.1. 
1.2. 
1.3. 
1.4. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Videographer: Obtain headshots for all authors available at the filming location.


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 	Comment by Poornima  G: Authors: Please check all the pronunciation guides written in red italics below and post a comment at the respective guide if any changes are required
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 

2. Collecting Embryos and Imaging Immunostained Embryos
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, place the embryo collection cages containing crossed healthy male and female flies for 1 to 2 days in the incubator prior to starting embryo collection [1].
2.1.1. WIDE: Talent placing the prepared cages with flies in the designated incubator.

2.2. Collect embryos on apple juice plates [1]. Allow the adults to lay fertilized eggs for 1 to 2 hours on the apple juice plates [2]. Remove the plate from the egg collection cage [3] and age the embryos to 13 to 16 hours after egg laying at 25 degrees Celsius to reach stage 16 [4-TXT]. Fix the stage 16 embryos and perform immunostaining with desired antibodies [5].
2.2.1. Talent removing the collection cage from the incubator.
2.2.2. Shot of embryos visible on the surface of the apple juice plate during the laying period.
2.2.3. Talent lifting the apple juice plate out of the egg collection cage.
2.2.4. Talent placing the plate aside for aging.
2.2.5. Talent picking up stage 16 embryos and placing them in a fixation container.


2.3. For best results, image embryos on a confocal microscope with a 40 times oil immersion objective [1]. Use control embryos to set the laser intensity and gain to achieve a strong fluorescent signal without oversaturating any pixels [2]. Identify stage 16 embryos that do not express balancer-encoded green fluorescent protein using midgut morphology [3]. Focus the scan on the salivary gland or hindgut [4] and position the z scan to include the largest possible diameter of the lumen to visualize the full lateral membrane of the epithelial cell [5].
2.3.1. Talent positioning a slide with embryos on the confocal microscope and selecting the 40 times oil immersion objective.
2.3.2. SCREEN: Display the live confocal imaging interface while adjusting laser intensity and gain settings to obtain a strong fluorescent signal.
2.3.3. SCREEN: View of a stage 16 embryo showing midgut morphology and absence of green fluorescent protein signal.
2.3.4. SCREEN: Navigate the scan area to center on the salivary gland or hindgut.
2.3.5. SCREEN: Adjust the z position to capture the largest lumen diameter and the full lateral membrane of the epithelial cell.

2.4. Image a polarized tissue in at least 20 control and 20 mutant stage 16 embryos [1]. Record data only from embryos in which the adherens junction marker is tightly localized to the apical lateral region of the membrane [2]. Record the distribution of the pleated septate junction marker along the lateral membrane [3]. In wildtype stage 16 embryos, assess enrichment of pleated septate junction proteins along approximately 10 to 15 percent of the lateral membrane just basal to the adherens junction [4].
2.4.1. SCREEN: Show image capturing in progress.
2.4.2. SCREEN: View of an embryo showing adherens junction marker tightly localized to the apical lateral membrane (Hover the cursor over the specified area if possible for the shots 2.4.2, 2.4.3 and 2.4.4). 
2.4.3. SCREEN: View of pleated septate junction marker distribution along the lateral membrane.
2.4.4. SCREEN: View of a wildtype stage 16 embryo showing enrichment of pleated septate junction proteins along 10 – 15%of the lateral membrane just basal to the adherens junction.




3. Preparation for Dye Injection
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Make a fresh dye solution by dissolving rhodamine-labeled 10 kilodalton Dextran to 1 milligram per milliliter in 0.5 molar sodium phosphate at pH 7.5 with 5 millimolar potassium chloride [1].
3.1.1. Talent preparing the dye solution by dissolving rhodamine-labeled 10 kilodalton Dextran in sodium phosphate buffer with potassium chloride.

3.2. Using a needle puller, pull a 1 millimeter outer diameter by 0.5 millimeter inner diameter capillary tube with fiber into a glass needle [1].
3.2.1. Talent placing the capillary tube into the needle puller and generating a glass needle.

3.3. Now, load the glass needle into the needle holder on a micromanipulator [1] and arrange the micromanipulator next to an inverted microscope [2]. Orient the needle as close to parallel to the microscope slide as possible and lower it to the same z plane as the side of the slide [3].
3.3.1. Talent securing the glass needle into the needle holder on the micromanipulator.
3.3.2. Talent positioning the micromanipulator adjacent to the inverted microscope.
3.3.3. Talent adjusting the needle orientation to be parallel to the microscope slide and lowering it to the same z plane as the slide edge.

3.4. Break the tip of the needle by striking it against the side of the microscope slide [1]. Raise the needle above the level of the slide [2] and remove it for loading [3].
3.4.1. Talent gently striking the needle tip against the side of the microscope slide to break the tip.
3.4.2. Talent lifting the needle above the slide surface.
3.4.3. Talent removing the needle from the holder for loading.

3.5. Next, fill the capillary tube with dye using the smallest available pipette tip [1]. Alternatively, fill the needle by capillary action by placing the back end into a 1.5-milliliter microcentrifuge tube containing the dye [2].
3.5.1. Talent loading dye into the capillary tube using a small pipette tip.
3.5.2. Talent placing the back end of the needle into a 1.5 milliliter microcentrifuge tube containing dye to allow capillary filling. Authors: Would you be willing to demonstrate both the above shots?

3.6. Reload the filled needle into the needle holder [1]. Test the flow of the 10 kilodalton Dextran by injecting a small amount into a drop of halocarbon oil on the surface of a microscope slide [2].
3.6.1. Talent securing the filled needle back into the needle holder.
3.6.2. Talent injecting a small amount of dye into a drop of halocarbon oil on a microscope slide to confirm flow.





4. Mounting Embryos and Dye Injection
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Using a 22 by 22 number 2 thickness coverslip, create an indented line on an apple juice plate [1]. Line up approximately 25 staged embryos on the apple juice plate with their posterior ends touching the line and the ventral surface facing up [2-TXT].
4.1.1. Talent pressing the edge of a 22 by 22 number 2 thickness coverslip into the apple juice plate to create an indented line.
4.1.2. Talent aligning approximately 25 embryos along the indented line with posterior ends touching the line and ventral surfaces facing up. TXT: Select stage 16 or 17 embryos (control and mutant)

4.2. Apply a piece of double-sided tape to a 22 by 22 number 2 coverslip [1]. Touch the tape to the embryo line and lightly rub the coverslip to transfer the embryos from the plate onto the double-sided tape [2].
4.2.1. Talent placing double-sided tape onto a 22 by 22 number 2 coverslip.
4.2.2. Talent pressing the taped coverslip onto the aligned embryos and gently rubbing to transfer them onto the tape.

4.3. Now, attach the coverslip to a microscope slide by adding a drop of halocarbon oil to the slide and allowing capillary action to create a bond [1]. Orient the coverslip closer to the side of the slide opposite any frosted portion [2]. Desiccate the embryos for 3 to 5 minutes in a container of desiccant [3] and cover the embryos completely with halocarbon oil [4].
4.3.1. Talent placing a drop of halocarbon oil on a microscope slide and lowering the coverslip to form a bond by capillary action.
4.3.2. Talent adjusting the position of the coverslip toward the side of the slide opposite the frosted end.
4.3.3. Talent placing the slide in a desiccant container.
4.3.4. Talent adding halocarbon oil to fully cover the embryos.

4.4. Mount the slide with embryos onto the inverted microscope with the embryos facing up and away from the objective [1]. Align the micromanipulator so that the needle faces the posterior end of the embryos at an angle as close to parallel to the embryos as possible [2] and adjust the z axis of the micromanipulator so that the needle tip aligns with the midpoint of the embryo along the dorsal ventral axis [3].
4.4.1. Talent placing the slide onto the inverted microscope stage with embryos facing up.
4.4.2. Talent positioning the micromanipulator so the needle is oriented toward the posterior end of the embryos at a near-parallel angle.
4.4.3. Talent adjusting the z axis control to align the needle tip with the midpoint of an embryo.

4.5. Inject the embryos by quickly moving the stage into the needle so that the needle tip enters the hemocoel [1]. Inject approximately 2 to 5 nanoliters of dye using a 10, 25, or 50 milliliter syringe [2]. Quickly withdraw the needle [3], move the stage to the next embryo [4], and repeat the injection process for up to 10 minutes [5].
4.5.1. Talent advancing the stage so the needle tip penetrates the posterior end of an embryo.
4.5.2. Shot of syringe delivering dye into the embryo.
4.5.3. Talent withdrawing the needle from the embryo.
4.5.4. Talent repositioning the stage to align the next embryo with the needle.
4.5.5. Shot of the next injecting in progress.

4.6. Then, add additional halocarbon oil over the embryos [1]. Cover the embryos with a 22 by 22 number 2 coverslip to create a uniform oil layer between the coverslips and prevent crushing [2].
4.6.1. Talent dispensing additional halocarbon oil onto the embryos.
4.6.2. Talent gently placing a 22 by 22 number 2 coverslip over the embryos to form a uniform oil layer.



5. Imaging Post-Dye Injection
Demonstrator: Click here to enter name of demonstrator(s) 

5.1. Perform imaging on a fluorescent compound microscope or a confocal microscope using 20x air objectives [1]. On the confocal microscope, acquire a z stack through approximately one quarter of the embryo depth along the dorsal ventral axis to assess the lumen of the trachea and hindgut [2]. Acquire deeper sections or reorient the embryos with the ventral surface at the top to visualize the salivary glands [3].
5.1.1. Talent positioning the slide on a fluorescent compound or confocal microscope and selecting a 10 times or 20 times air objective.
5.1.2. SCREEN: Acquire a z stack spanning approximately one quarter of the embryo depth along the dorsal ventral axis to visualize tracheal and hindgut lumens.
5.1.3. Shot of adjusting the embryo orientation on the slide to position the ventral surface at the top for salivary gland imaging.

5.2. Allow the injected embryo to age for 10 minutes and examine the lumen of the trachea, salivary gland, or hindgut for accumulation of labeled dextran [1]. Record the genotype and developmental stage of each embryo and whether labeled dextran accumulates in any tubular organ [2]. Note embryos in which the perivitelline space is strongly stained with dye as these may represent inadvertent injection into that space [3].
5.2.1. SCREEN: View of tubular organ lumens showing presence of labeled dextran accumulation.
5.2.2. Talent documenting genotype, developmental stage, and dextran accumulation in a notebook.
5.2.3. SCREEN: View of an embryo with strong dye staining in the perivitelline space.



5.2.4. 

Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 150.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration


6.1. In wild-type embryos, Macroglobulin complement-related or Mcr (M-C-R) was uniformly localized along the lateral membrane at stage 13 [1], became enriched in the apical region of the lateral membrane at stage 14 [2], and was strongly localized to the apical lateral region just basal to the adherens junction by stage 16 [3].
6.1.1. LAB MEDIA: Figure 1A–C. Video editor: Highlight panel A’ and mark the region shown by red arrow.
6.1.2. LAB MEDIA: Figure 1A–C. Video editor: Highlight panel B’ and mark the region shown by red arrow.
6.1.3. LAB MEDIA: Figure 1A–C. Video editor: Highlight panel C’.

6.2. Coracle antibody staining defined the mature pleated Septate Junctions in stage 16 wild-type embryos, similarly to Mcr [1].
6.2.1. LAB MEDIA: Figure 1D. Video editor: Highlight panel D’ showing Coracle staining at the apical lateral region just below the E-cadherin signal.

6.3. In cora4 mutant embryos, Mcr failed to achieve strong apical localization by stage 16 and remained distributed along the lateral membrane [1].
6.3.1. LAB MEDIA: Figure 1EFG. Video editor: Highlight panel G’ and mark the region shown by red arrow.

6.4. E-cadherin localization was similar in wild-type and cora4 mutant stage 16 embryos [1].
6.4.1. LAB MEDIA: Figure 1C’’ and Figure 1G’’.


6.5. In wild-type stage 17 embryos injected with rhodamine-labeled 10-kilodalton dextran, the dye surrounded the trachea but did not penetrate the lumen [1].
6.5.1. LAB MEDIA: Figure 3 top panels. Video editor: Highlight the tracheal outline indicated by red arrows.

6.6. In cora4 mutant stage 17 embryos injected with rhodamine-labeled 10 kilodalton dextran, the dye accumulated in the lumen of the trachea within 10 minutes [1].
6.6.1. LAB MEDIA: Figure 3, bottom panels. Video editor: Highlight the tracheal lumen indicated by red arrows
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