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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
Authors: These files are necessary for finalizing your script, so please create screen capture videos for the shots labeled as SCREEN, create a screenshot summary, and upload all the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=21745938

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: 27  
Number of Shots: 42  

Interviews
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

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter 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 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 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?
1.4. Enter 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 most important consideration or challenge when performing this protocol.
1.5. Enter 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 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 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.

Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) at of Zhejiang Chinese Medical University




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. 
· 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. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Intracellular Gemcitabine Quantification by LC-MS/MS
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. Begin by obtaining BxPC-3 (b‑x‑p‑c‑three) human pancreatic cancer cells from a certified cell bank and routinely maintain them in RPMI-1640 medium containing 10% FBS and 1% penicillin-streptomycin [1]. 	Comment by Ruchira  Mukherji: Authors could you please specify if these cells were maintained in flasks or plates. Also specify the volume of the plate/flask used.
2.1.1. WIDE: Talent maintaining BxPC-3 cells in a culture flask containing complete RPMI-1640 medium. (representative shot)

2.2. Generate firefly luciferase-expressing BxPC-3 cells by stable transfection and select positive clones with 2 micrograms per milliliter puromycin [1]. Incubate the cells at 37 degrees Celsius in 5% carbon dioxide and passage at appropriate intervals [2-TXT].
2.2.1. CU: Talent adding puromycin-containing selection medium to transfected BxPC-3 cells. (representative shot)	Comment by Ruchira  Mukherji: Authors in this step, were the transfected cells in flasks or plates
2.2.2. Talent placing the culture flask into the 37 degrees Celsius incubator. TXT- See text protocol for cell confluence and passage number details

2.3. Seed two hundred thousand transfected BxPC-3 cells per well in 6-well plates with 2 milliliters of complete medium [1] and incubate for 12 to 16 hours under standard conditions [2]. 	Comment by Ruchira  Mukherji: Authors please confirm that in this transfected BxPC-3 cells were used. If not, then were these the wild type cells?
2.3.1. CU: Talent seeding BxPC-3 cells into the wells of a 6-well plate containing complete medium.
2.3.2. Talent placing the culture plate into the 37 degrees Celsius incubator.

2.4. Prepare vehicle, gemcitabine, CSE (c‑s‑e), and gemcitabine plus CSE treatment media, using 6.5 micromolar gemcitabine and 666.78 micrograms per milliliter CSE while keeping dimethyl sulfoxide below 0.1% volume per volume [1]. 
2.4.1. WIDE: Talent preparing the four-treatment media at the specified final concentrations.

2.5. Replace the medium in the 6-well plates with 2 milliliters of the appropriate treatment medium, then incubate for 24, 48, or 72 hours, according to the experimental design [1].
2.5.1. CU: Talent replacing the culture medium in the 6-well plate with the appropriate treatment medium before incubation. (representative shot)

2.6. At each sampling time point, collect the cells by trypsinization [1], centrifuge the suspension at 900 revolutions per minute for 5 minutes [2], and store the pellets at minus 20 degrees Celsius after discarding the supernatant, until further use [3]. 
2.6.1. CU: Talent collecting trypsinized cells in a tube. 	Comment by Ruchira  Mukherji: Authors could you please specify the volume to the tube used here.
2.6.2. Talent placing the tube containing cell suspension in the centrifuge. 
2.6.3. Talent placing the cell pellet at minus 20 degrees Celsius after discarding the supernatant.

2.7. To prepare cellular extracts, resuspend each frozen pellet in 100 microliters of ultrapure water [1] and lyse them by performing seven freeze-thaw cycles using liquid nitrogen and room temperature [2]. 
2.7.1. CU: Talent resuspending the cell pellet in 100 microliters of ultrapure water.
2.7.2. WIDE: Talent alternating the sample between liquid nitrogen and room-temperature to lyse the cells.

2.8. Then centrifuge at 14,000 revolutions per minute for 10 minutes at 4 degrees Celsius [1] and collect the supernatant [2]. 
2.8.1. Talent placing the tube containing lysed cell pellet in the centrifuge.	Comment by Ruchira  Mukherji: Authors please specify the volume of tube used here.
2.8.2. Talent collecting the supernatant from the tubes after centrifugation.

2.9. Add 10 volumes of acetonitrile to precipitate proteins [1], then evaporate the extract to near dryness under nitrogen at 30 degrees Celsius [2].	Comment by Ruchira  Mukherji: Authors please specify the volume of tube used in this step
2.9.1. CU: Talent adding acetonitrile to the supernatant to precipitate proteins. 
2.9.2. Talent placing the extract under nitrogen for solvent evaporation.

2.10. Install an Ultimate XB-C18 (x-b-c eighteen) column measuring 2.1 by 100 millimeters with a 1.8-micrometer particle size while maintaining it at 30 degrees Celsius [1]. 
2.10.1. CU: Talent attaching a specific C18 column to the LC-MS/MS system.

2.11. Use acetonitrile as mobile phase A and 1 millimolar ammonium acetate at pH 6.8 as mobile phase B, with a flow rate of 0.3 milliliters per minute and a 1-microliter injection volume [1]. Program the mobile-phase gradient according to the parameters specified in the text protocol [2-TXT].
2.11.1. WIDE: Talent preparing the mobile phases A and B for the LC-MS/MS system.
2.11.2. SCREEN: The gradient program being entered, along with flow rate, column temperature, and injection volume in the instrument software. TXT- See text protocol for gradient program details

2.12. Operate the mass spectrometer in positive electrospray ionization mode and acquire data in multiple reaction monitoring mode [1]. Configure the LC–MS/MS (l-c m-s m-s)  method [2], prepare the calibration and quality-control samples [3], and perform method validation as described in the text protocol [4].
2.12.1. SCREEN: Positive electrospray ionization and multiple reaction monitoring acquisition modes being selected.
2.12.2. SCREEN: The analyte transitions and source settings being entered in the mass spectrometry method.
2.12.3. WIDE: Talent preparing the calibration standards and placing duplicate samples in the autosampler.
2.12.4. SCREEN: The assay validation outputs being reviewed for selectivity, linearity, recovery, accuracy, precision, stability, and matrix effect.
Authors: These files are necessary for finalizing your script, so please create screen capture videos for the shots labeled as SCREEN, create a screenshot summary, and upload all the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=21745938

3. Bioluminescence Imaging of Treatment Response
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. With intracellular gemcitabine exposure quantified, next establish the complementary in vitro BLI (b‑l‑i) workflow to visualize functional treatment responses [1].
3.1.1. WIDE: Talent arranging BxPC-3-luc cells, a black 96-well plate, and the imaging materials for the BLI workflow.

3.2. Seed five thousand BxPC-3-luc cells per well in black 96-well plates with 100 microliters of complete medium [1]. Incubate the plate overnight at 37 degrees Celsius in 5% carbon dioxide [2].
3.2.1. CU: Talent seeding BxPC-3-luc cells into the wells of a black 96-well plate.
3.2.2. Talent placing the 96-well plate in the 37 degrees Celsius incubator.

3.3. Replace the medium with 100 microliters of treatment medium containing vehicle, gemcitabine, CSE, or gemcitabine plus CSE [1]. Incubate the cells for the planned treatment duration [2]. 
3.3.1. CU: Talent replacing the medium in the black 96-well plate with the appropriate treatment medium.
3.3.2. Talent placing the treated plate in the 37 degrees Celsius incubator for the planned duration.

3.4. Add luciferin to each well to a final concentration of 150 micrograms per milliliter [1] and incubate the plate for 10 minutes at 37 degrees Celsius [2]. 
3.4.1. CU: Talent adding luciferin to each well of the treated plate.
3.4.2. Talent placing the plate in the 37 degrees Celsius incubator for 10 minutes.

3.5. Place the plate in the imaging chamber and acquire images using identical settings for all groups [1-TXT].
3.5.1. WIDE: Talent placing the plate in the imaging chamber and acquiring images with fixed settings. TXT – See text protocol imaging acquisition details

3.6. Open the imaging software and select the ROI (r‑o‑i) tool [1]. Draw identical circular ROIs over each well and one background ROI over a blank well [2]. After background subtraction, export total photon flux in photons per second [3]. 
3.6.1. SCREEN: The imaging software being opened and the ROI tool being selected.
3.6.2. SCREEN: Identical ROIs being drawn over each well and a background ROI being drawn over a blank well.
3.6.3. SCREEN: The background being subtracted and the total photon flux values being exported.
3.7. Measure total protein content in each well using a standard protein quantification assay [1] and normalize the photon flux to total protein content to account for differences in cell density [2].
3.7.1. SCREEN: Total protein content in the wells being measured using a standard protein quantification assay.
3.7.2. SCREEN: The background-corrected photon flux being normalized to total protein content.

4. PK/PD Data Integration and Correlation
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. After completing the LC-MS/MS and BLI measurements, integrate the intracellular gemcitabine concentrations and normalized BLI time-course data in GraphPad Prism [1]. Use the intracellular gemcitabine concentration-time profile to calculate the intracellular AUC (a‑u‑c) in DAS 4.0 (d-a-s four point zero) [2].
4.1.1. SCREEN: The intracellular gemcitabine concentrations and normalized BLI time-course data  being imported into GraphPad Prism.
4.1.2. SCREEN: The intracellular AUC being calculated from the LC-MS/MS concentration-time profile in DAS 4.0.

4.2. Calculate AUCluc (a‑u‑c luc)  , Kluc (k-luc), and MRTluc (m-r-t luc)  from the normalized BLI signal-time profiles in DAS 4.0 using a noncompartmental model [1].
4.2.1. SCREEN: AUCluc, Kluc, and MRTluc being calculated from the normalized BLI signal-time profiles.

4.3. Export the intracellular exposure metrics and BLI-derived parameters into the statistical analysis software [2] and perform linear regression between intracellular exposure and the specified BLI-derived parameters for the analyses [3].
4.3.1. SCREEN: The intracellular exposure metrics and BLI-derived parameters being opened for statistical analysis.
4.3.2. SCREEN: Linear regression analysis being performed on the specified dataset.


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: 142.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. GEM reduced relative tumor growth compared with the solvent control, whereas CSE produced a more moderate reduction [1]. GEM+CSE produced the lowest relative tumor growth and enhanced the anti-tumor effect observed with GEM alone [2]. 
5.1.1. LAB MEDIA: Figure 5. Video Editor: In Panel A in the upper-left, highlight the blue solvent-control bar, followed by the lower purple GEM and teal CSE bars. 
5.1.2. LAB MEDIA: Figure 5. Video Editor: Please highlight the grey GEM+CSE bar in Panel A.

5.2. The source-derived pharmacokinetic analysis showed that combined treatment increased systemic drug exposure [1], elevated the maximum plasma concentration [2], and prolonged the elimination half-life compared with GEM monotherapy [3].
5.2.1. LAB MEDIA: Figure 5. Video Editor: In Panel B in the upper-right, highlight the purple GEM and grey GEM+CSE bars, emphasizing the higher AUC₀–t with combined treatment.
5.2.2. LAB MEDIA: Figure 5. Video Editor: In Panel C in the lower-left, highlight the purple GEM and grey GEM+CSE bars, emphasizing the higher Cmax with combined treatment.
5.2.3. LAB MEDIA: Figure 5. Video Editor: In Panel D in the lower-right, highlight the purple GEM and grey GEM+CSE bars, emphasizing the longer elimination half-life with combined treatment.

5.3. In vitro IC₅₀ values were positively associated with BLI-derived in vitro exposure across the GEM, CSE, and GEM+CSE treatment groups [1]. 
5.3.1. LAB MEDIA: Figure 6. Video Editor: In Panel A on the upper left, highlight the blue GEM circles, lavender CSE squares, and gray GEM+CSE triangles. 

5.4. BLI-derived in vivo exposure was significantly associated with tumor growth inhibition in the GEM and CSE groups, whereas the association did not reach statistical significance in the GEM+CSE group [1]. 
5.4.1. LAB MEDIA: Figure 6. Video Editor: In Panel B on the upper right, highlight the GEM and CSE data and their statistically significant regression results. 

5.5. In vitro and in vivo BLI-derived exposure parameters showed positive associations across all treatment groups [1]. The logarithmically transformed IC₅₀ and tumor growth inhibition values showed inverse relationships within the GEM, CSE, and GEM+CSE groups [2]. 
5.5.1. LAB MEDIA: Figure 6. Video Editor: In Panel C on the lower left, trace the positive relationship between the BLI-derived in vivo and in vitro exposure parameters for all treatment group.
5.5.2. LAB MEDIA: Figure 6. Video Editor: In Panel D on the lower right, highlight the downward orientation of the GEM, CSE, and GEM+CSE association regions.
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