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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

 2. 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 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.

3. 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.

[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY

DO NOT use this draft script for filming. Please wait until your script is finalized to begin the filming process. 

When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 

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:  25
Number of Shots:  57 (15 SC) 

Interviews 

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.

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.

Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) at Massachusetts General Hospital 

Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.	Comment by Poornima  G: Authors: Please review the protocol section titles, narration in purple text and the shot descriptions entirely.
· The two-digit steps (e.g., 2.1., 2.2.) 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. 
· 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 you/your videographer will capture. 

2. Cell Seeding and Gemcitabine Treatment
Demonstrator: Click here to enter name of demonstrator(s)

2.1. To begin, obtain a 6-well plate containing supplemented RPMI 1640 medium [1-TXT]. Seed low-passage K-ras-G12D, Trp53f positive, p48-Cre-derived pancreatic tumor cells at approximately 3.5 × 105 cells per well  [2].
2.1.1. WIDE: Talent placing a 6-well plate containing medium in the hood. TXT: Supplements: 10% FBS; 100 U/mL Penicillin; 100 µg/mL Streptomycin; 
2.1.2. Talent seeding KPC-derived pancreatic tumor cells into a 6-well plate containing medium.

2.2. Culture the cells at 37 degrees Celsius in a humidified incubator with 5% carbon dioxide to obtain 70 to 90% confluence [1]. Replace the medium with fresh medium [2]. Continue the incubation under the same conditions [3].
2.2.1. Talent placing the 6-well plate into a humidified incubator.
2.2.2. Talent replacing the medium in the 6-well plate with fresh medium.
2.2.3. Talent placing the 6-well plate back into the humidified incubator.

2.3. Prepare a 10 millimolar gemcitabine solution in the supplemented medium one day before lysis [1]. Add 4 microliters of the 10 millimolar gemcitabine solution to each well to achieve a final concentration of 20 micromolar [2].	Comment by Poornima  G: Authors: Please check if this correct
2.3.1. Talent preparing a 10 millimolar gemcitabine solution in the Roswell Park Memorial Institute medium.
2.3.2. Talent adding 4 microliters of the gemcitabine solution to each well of the 6-well plate.

2.4. Incubate the cells for 24 hours at 37 degrees Celsius in a humidified incubator with 5% carbon dioxide [1].
2.4.1. Talent placing the 6-well plate into a humidified incubator.



3. Cell Lysis and Protein Sample Preparation
Demonstrator: Click here to enter name of demonstrator(s)


3.1. Place the plate on ice [1] and wash the cells three times with cold PBS [2].
3.1.1. Talent placing the plate on ice.
3.1.2. Talent adding PBS to the cells in the plate.

3.2. Add 80 microliters of the lysis buffer supplemented with protease inhibitors to each well [1-TXT]. Using the wide proximal end of a P200 pipette tip, thoroughly scrape the entire surface of each well to detach and collect the cells in the lysis buffer [2].
3.2.1. Talent adding the lysis buffer supplemented with protease inhibitors to each well. TXT: Lysis buffer: 50 mM Tris-HCl, pH 8.0, 150 mM NaCl, 1% Triton X-100, and 0.1% SDS
3.2.2. Talent scraping the entire surface of each well with the wide proximal end of a P200 pipette tip.

3.3. Collect the lysate into a microcentrifuge tube [1] and keep it on ice for 15 minutes [2].
3.3.1. Talent collecting the lysate into a microcentrifuge tube.
3.3.2. Talent placing the microcentrifuge tube on ice.






3.4. Centrifuge the samples at 16,900 g and 4 degrees Celsius for 10 minutes [1]. Transfer the supernatant to a clean microcentrifuge tube [2]. Remove an aliquot for protein quantification and keep it on ice until the analysis [3].
3.4.1. Talent placing the samples in the centrifuge.
3.4.2. Talent transferring the supernatant to a clean microcentrifuge tube.
3.4.3. Talent removing an aliquot and placing the aliquot on ice.

3.5. For 77.5 microliters of lysate, add 25.8 microliters of the Laemmli sample buffer and mix thoroughly [1]. 
3.5.1. Talent adding 25.8 microliters of the Laemmli sample buffer to 77.5 microliters of lysate and mixing.




4. SDS-PAGE 
Demonstrator: Click here to enter name of demonstrator(s)

4.1. Heat the samples at 96 degrees Celsius for 5 minutes [1].
4.1.1. Talent placing the samples into the heating device.

4.2. Load 70 micrograms of each sample onto a 15% sodium dodecyl sulfate-polyacrylamide gel with a thickness of 1.5 millimeters [1]. Run electrophoresis at 90 volts until the dye front enters the resolving gel [2]. 
4.2.1. Talent loading 70 micrograms of each sample onto the 15% sodium dodecyl sulfate-polyacrylamide gel electrophoresis gel.
4.2.2. Talent placing the gel into the electrophoresis apparatus and adjusting the setting to 90 volts.

4.3. Then, increase the voltage to 120 volts [1] and continue electrophoresis until the dye front reaches or runs off the bottom of the gel [2]. Stop the run before the 10-kilodalton marker of the molecular weight ladder runs off the gel [3].
4.3.1. Talent increasing the electrophoresis voltage to 120 volts.
4.3.2. Shot of the dye front reaching the bottom of the gel.
4.3.3. Talent stopping the run.

4.4. Using a cutting tool, cut the gel at approximately 25 kilodaltons to separate the upper and lower portions [1].
4.4.1. Talent cutting the gel at approximately 25 kilodaltons to separate the upper and lower portions.



5. Protein Transfer and Immunoblotting
5.1. Transfer proteins to a 0.2 micrometer polyvinylidene fluoride membrane pre-activated with methanol in a transfer buffer [1]. Transfer at 200 milliamperes for 1 hour for the lower gel portion below 25 kilodaltons and 2.5 hours for the upper gel portion above 25 kilodaltons [2].
5.1.1. Talent assembling the protein transfer setup with the pre-activated polyvinylidene fluoride membrane.
5.1.2. Talent placing the transfer assembly into the transfer apparatus and adjusting the settings.

5.2. Block the membrane for 1 hour in the blocking buffer with gentle agitation [1]. Prepare a 1 to 1,000 solution of the anti-LC3 primary antibody in the blocking buffer containing 0.1% Tween-20 [2]. Incubate the membrane overnight at 4 degrees Celsius with the anti-LC3 primary antibody while gently agitating [3].
5.2.1. Talent placing the membrane into the blocking buffer.
5.2.2. Talent preparing the anti-LC3 primary antibody solution in the blocking buffer containing Tween-20.
5.2.3. Talent placing the membrane in the anti-LC3 primary antibody solution and placing the box on a rotator.

5.3. Next day, wash the membrane four times for 5 minutes with TBS containing 0.1% Tween-20 [1].
5.3.1. Talent washing the membrane with tris-buffered saline containing Tween-20.

5.4. Prepare a 1 to 2,000 solution of the horseradish peroxidase-conjugated anti-rabbit secondary antibody in the blocking buffer [1]. Incubate the membrane with the secondary antibody for 1 hour at room temperature under gentle agitation [2]. Wash the membrane four times for 5 minutes with TBS containing 0.1% Tween-20 [3]. Then, wash the membrane twice with tris-buffered saline [4].
5.4.1. Talent preparing the horseradish peroxidase-conjugated anti-rabbit secondary antibody solution.
5.4.2. Talent placing the membrane in the secondary antibody solution.
5.4.3. Talent washing the membrane with tris-buffered saline containing Tween-20.
5.4.4. Talent washing the membrane with tris-buffered saline.





6. Chemiluminescent Detection and Image Acquisition
Demonstrator: Click here to enter name of demonstrator(s)



6.1. Prepare the two-component enhanced chemiluminescence substrate by mixing equal volumes of the Reagent A luminol or enhancer solution and the Reagent B peroxide solution immediately before use [1]. Gently blot the excess liquid from the membrane using a laboratory wipe [2]. Place the membrane in an opaque box [3].
6.1.1. Talent mixing equal volumes of Reagent A and Reagent B.
6.1.2. Talent gently blotting the excess liquid from the membrane with a laboratory wipe.
6.1.3. Talent placing the membrane in an opaque box.

6.2. Add the enhanced chemiluminescence solution to the membrane [1], close the box, and incubate for 5 minutes [2].
6.2.1. Talent adding the enhanced chemiluminescence solution to the membrane.
6.2.2. Talent closing the opaque box and keeping it aside

6.3. Allow the excess solution to drain from the membrane [1] and place the membrane in the imaging system for signal detection [2]. Acquire the images according to the manufacturer's instructions for the imaging system [3].
6.3.1. Talent allowing the excess enhanced chemiluminescence solution to drain from the membrane.
6.3.2. Talent placing the membrane in the imaging system.
6.3.3. Talent acquiring the images using the imaging system.


7. Densitometric Analysis of LC3-II Bands in Fiji
Demonstrator: Click here to enter name of demonstrator(s)


7.1. Drag and drop the image file into the Fiji window to open it [1]. Convert the image to 8-bit grayscale by selecting the Image menu, choosing the Type option, and selecting 8-bit [2].
7.1.1. SCREEN: Show the image file being dragged and dropped into the Fiji window.
7.1.2. SCREEN: Show selection of Image > Type > 8-bit.
[bookmark: _Hlk162020732][bookmark: _Hlk203170338][bookmark: _Hlk162020892][bookmark: _Hlk203166143]Authors: Please create screen capture videos of the shots labeled as SCREEN, write a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21839268 

Watch this video and apply the settings while capturing the screen to obtain high-quality videos: https://www.youtube.com/watch?v=Y67dM1kKcTE 

7.2. If necessary, rotate the image to align the bands horizontally by selecting the Image menu, choosing the Transform option, and selecting Rotate [1]. Enable the Preview option [2] and set the grid to an appropriate number of lines, such as 20 [3]. Adjust the rotation angle until the bands are properly aligned [4].
7.2.1. SCREEN: Show selection of Image > Transform > Rotate.
7.2.2. SCREEN: Show the Preview option being enabled.
7.2.3. SCREEN: Show the grid being set to 20 lines.
7.2.4. SCREEN: Show adjustment of the rotation angle until the bands are aligned horizontally.


7.3. Use the rectangular selection tool to define a region of interest around the first lane, including only the band corresponding to LC3-II (L-C-3-2) [1]. Select the Analyze menu, choose Gels, and select Select First Lane [2]. Move the same region of interest to the next lane and position it around the corresponding band [3].
7.3.1. SCREEN: Show the rectangular selection tool defining a region of interest around the LC3-II band in the first lane.
7.3.2. SCREEN: Show selection of Analyze > Gels > Select First Lane.
7.3.3. SCREEN: Show the same region of interest being moved to the corresponding band in the next lane.

7.4. Select the Analyze menu, choose Gels, and select Select Next Lane [1]. Repeat the region of interest positioning and lane selection until the final lane is selected [2]. Generate the intensity profiles by selecting the Analyze menu, choosing Gels, and selecting Plot Lanes [3].
7.4.1. SCREEN: Show selection of Analyze > Gels > Select Next Lane.
7.4.2. SCREEN: Show the final lane being selected.

7.4.3. SCREEN: Show selection of Analyze > Gels > Plot Lanes.
7.5. Use the straight-line tool to define the baseline for each peak [1] and quantify the band intensity using the wand tool [2]. Finally, normalize the values to a loading control [3].
7.5.1. [SCREEN: Show the straight-line tool defining the baselines for the peaks.
7.5.2. SCREEN: Show the wand tool quantifying the band intensity.
7.5.3. SCREEN: Show the values being normalized to a loading control.




Results
Please review this section to make sure that it accurately reflects your findings.	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration
· You/Your videographer does not have to record this section. 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: XXX.
· Please note that the video cannot include voiceover without an accompanying visual.

8. Results 

8.1. A significant 59% increase in LC3-II levels was observed in gemcitabine-treated cells compared with untreated cells, as shown by the quantification of the LC3-II band densitometry normalized to actin [1]. 
8.1.1. LAB MEDIA: Figure 2B. Video editor: Highlight the bar labeled “Gemcitabine-treated” that is visibly higher than the bar labeled “Untreated”.

8.2. VMP1 expression showed an approximately 90% reduction in VMP1 KD cells compared with pLKO.1 (P-L-O-K-point 1) cells [1]. 
8.2.1. LAB MEDIA: Figure 2D. Video editor: Highlight the data for “VMP1 KD” and show that it is much lower than “pLKO.1”.

8.3. A significant 43% increase in LC3-II levels was observed in VMP1 KD cells compared with pLKO.1 controls [1]. 
8.3.1. LAB MEDIA: Figure 2F. Video editor: Highlight the bar labeled “VMP1 KD” that is visibly higher than the bar labeled “pLKO.1”.


8.4. When a lysis buffer with a low detergent concentration was used, only the LC3-I band was clearly visible [1], whereas the LC3-II band was barely detectable and markedly reduced relative to LC3-I (L-C-3-1) [2]. 
8.4.1. LAB MEDIA: Figure 2G. Video editor: Highlight the clearly visible LC3-I band.
8.4.2. LAB MEDIA: Figure 2G. Video editor: Highlight the faint LC3-II band and compare it with the stronger LC3-I band.

8.5. Using a different primary antibody resulted in LC3-I being barely detectable [1], and the LC3-II signal being substantially weaker than that obtained with the antibody used in the preceding experiments [2]. 
8.5.1. LAB MEDIA: Figure 2H. Video editor: Highlight the very faint LC3-I band.
8.5.2. LAB MEDIA: Figure 2H. Video editor: Highlight the weak LC3-II band visible in the blot.

[bookmark: _Hlk215154137][bookmark: _Hlk215844323]NOTE to the Authors:

You have two options for filming and submitting the SCREEN footage:

Option 1: Uploading Separate Clips (Highly Recommended)

Please upload a separate video file for each SCREEN shot (tagged as SCREEN), naming the file according to the shot number (e.g., 2.4.3, 1.5.1, 3.2.1, 3.1.3, etc.).

- Each clip must be a maximum of 20 to 25 seconds to match the voice narration.
- If an action takes longer, provide only the best, most representative 20-25 second segment.
- Please do not provide longer clips as we won’t be able to use them.



Option 2: Uploading a Single Continuous Video

If you prefer to record all steps together and upload a single video file, that is acceptable. In this case, you must write the precise timestamp for each shot within the script.

For example, if the action described in shot 2.13.1 is present in the file xxx.mp4 and occurs between timestamps 00:30 and 00:45 , then write the following in the script after each shot description or as a comment bubble.
(write the file name and timestamp after each shot): [File name] [Start Time]-[End Time]
 

- Example 	2.13.1  SCREEN: performing ...........action. xxx.mp4 00:30-00:45
2.13.2, SCREEN: cutting the…..........action. xxx.mp4 01:10-01:20

- The duration between the start and end times for each shot must be limited to 20 to 25 seconds.

- If a shot is longer than 25 seconds, choose two short segments (one at the beginning and one at the end) that collectively do not exceed 25 seconds.
- Example: 3.1.1 SCREEN: inserting a needle... xxx.mp4 00:00-00:10 and 02:30-02:40
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