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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? Y
3. Which steps from the protocol section below are the most important for viewers to see? 
3.5., 3.6., 3.8., 3.9.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
The most difficult aspect of this procedure occurs during steps 3.6.-3.9. To ensure success, it is important to establish a clear ultrasound image of the mouse abdomen in order to guide the injection. To this end, animals are often fasted overnight in an effort to minimize visual obstruction of abdominal organs due to undigested food in the stomach and intestines. Additionally, it is critical that syringe is slowly introduced at an appropriate angle in order to cleanly enter the pancreas for tumor implantation.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera)

1.1. Ceire Hay: This protocol allows the study of pancreatic cancer in the native tissue site while minimizing inflammation during tumor cell injection, and provides a high-throughput method for generating large cohorts of mice [1].

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

1.2. Rina Sor: By using ultrasound guidance, the need for abdominal surgery is eliminated.  In our hands, UG-OTIM has a much lower rate of peritoneal wall seeding compared to traditional orthotopic implantation [1].

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

OPTIONAL Interview Statements: (Said by you on camera)

1.3. Ceire Hay: UG-OTIM produces tumors that recapitulate histological and immunobiological features characteristic of the pancreatic tumor microenvironment and can therefore be used to investigate novel therapeutic combinations in a clinically-relevant setting [1].

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

1.4. Rina Sor: We developed this protocol for immuno-oncology and cancer biology therapies, but it could be used in other research areas, including investigations of normal pancreatic function, or disease states such as diabetes [1].

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

1.6. 	The real-time ultrasound imaging of the needle insertion and injection is an integral part of this method, so visual demonstration of this step is critical for the proper technique [1].

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Editor: This interview statement was added, and I’m not sure how it’s slated)



Ethics title card: 

1.5. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Pennsylvania.
	


Section - Protocol
(Author Comment: all of the legible text on the cage cards/cage card post-it notes, and on the ultrasound machine itself, must be blurred out)
(Editor: The blurring out of the information listed above is required by their University, and must be done before the video can be approved for publication)
2. Pre-Surgical Preparation
2.1. Before beginning the procedure, resuspend the pancreatic ductal adenocarcinoma cell line of interest in an appropriate volume of sterile, cold PBS on ice [1-TXT].
2.1.1. WIDE: Talent adding PBS to cells, with PBS and ice containers visible in frame TEXT: e.g., see text for PDA cell harvest and resuspension details
2.2. Place cages on a, 37-degree Celsius warming plate [1] and thoroughly clean the biological safety cabinet, induction chamber, and ultrasound stage with an appropriate sterilant [2].
2.2.1. Talent placing cages onto warming pad on a second, 37-degree Celsius warming plate.
2.2.2. Talent cleaning BSC or similar, with sterilant container visible in frame
2.3. Set the warming function of the ultrasound stage to 37 degrees Celsius [1] and, after anesthesia delivery, apply ointment to the first animal’s eyes [2-TXT].
2.3.1. Talent setting warming function
2.3.2. ECU: Talent applying ointment TEXT: Anesthesia: 2-3% isoflurane (Author Comment: Mouse was placed on stage between step 2.3.1 and 2.3.2, and then position was adjusted for step 2.4.1. Step 2.4.1 happened here first (ie, the mouse was placed on the stage first and then the ointment was applied), but the mouse was adjusted in position on the stage after the ointment was applied as well.)
(Editor: Given the authors full note above – that 2.4.1 happened first, but that the mouse was adjusted after 2.3.2 – I am leaving the steps in their original order.)
2.4. Place the mouse in dorsal recumbency on the ultrasound stage [1] and gently secure the upper and lower extremities to the stage with tape [2].
2.4.1. Talent placing mouse onto stage Videographer: More Talent than mouse in shot
2.4.2. Limb being taped
2.5. Use a sterile cotton tip applicator to apply a generous layer of depilatory cream to the upper left quadrant of the abdomen over the region of the spleen to the midline [1]. 
2.5.1. Cream being applied
2.6. After 1 minute, use a dry gauze pad to gently remove the hair [1] before removing the excess depilatory cream with a saline-wet gauze [2].
2.6.1. Hair being removed [Shots 2.6.1 and 2.6.2 combined]
2.6.2. Cream being removed
2.7. Then place the mouse in one of the new, clean cages on the warmer [1-TXT].
2.7.1. Talent placing mouse into cage Videographer: More Talent than mouse in shot TEXT: Repeat for each mouse
3. Ultrasound-Guided Pancreatic Ductal Adenocarcinoma (PDA) Cell Implantation
3.1. For ultrasound-guided tumor cell implantation, adjust the ultrasound platform so that the surface is parallel to the floor [1] and stand to the left side of the animal with the head of the mouse facing to the right [2].
3.1.1. WIDE: Talent adjusting platform Videographer: More Talent than mouse in shot
3.1.2. Talent moving to left side of mouse Videographer: More Talent than mouse in shot
3.2. Adjust the transducer position so that a transverse abdominal image is obtained [1] and secure the mouse limbs to the platform with tape [2].
3.2.1. Transducer being adjusted
3.2.2. Limb being taped
3.3. Gently lower the transducer to contact the mouse abdomen [1] and adjust the transducer until the pancreas is clearly visible [2].
3.3.1. Transducer being lowered
3.3.2. LAB MEDIA: Figure 1B: JoVE Video Editor please outline/emphasize pancreas as in original Figure 1B
3.4. Locate the left kidney and spleen to provide an accurate orientation in the abdominal cavity [1].
3.4.1. LAB MEDIA: Figure 1B: JoVE Video Editor please outline/emphasize kidney and spleen as in original Figure 1B when mentioned
3.5. When the injection site has been located, load a 29-gauve ½-inch insulin syringe with 25 microliters of the tumor cell suspension [1] and wipe the needle tip with a sterile alcohol prep pad [2].
3.5.1. Talent loading syringe Videographer: Important step
3.5.2. Tip being wiped Videographer: Important step
3.6. Use blunt-edge forceps to grasp the mouse skin and peritoneal wall to increase tension at the injection site [1] and, holding the syringe at an approximately 25-45-degree angle to the ultrasound platform surface [2], slowly advance the needle through the skin and the peritoneal wall [3].
3.6.1. Skin/peritoneum being grasped Videographer: Important/difficult step
3.6.2. Syringe being held at 25°-45° angle Videographer: Important/difficult step
3.6.3. Needle being advanced Videographer: Important/difficult step
3.7. Confirm the needle has punctured through the peritoneal wall [1-TXT] before utilizing ultrasound visualization to guide the needle directly into the pancreas [2-TXT].
3.7.1. SCREEN: Screenshot_1: 00:00-00:03 TEXT: Small pop should be felt when needle pierces wall
3.7.2. SCREEN: Screenshot_1: 00:04-00:07 TEXT: Correctly placed needle will remain in pancreas while syringe barrel is moving
3.8. When the needle is in place, slowly inject the tumor cells [1-TXT]. The formation of a fluid bolus within the pancreas will be evident in a correctly-injected pancreas by ultrasound [2].
3.8.1. Plunger being depressed/cells being injected Videographer: Important step TEXT: Some resistance should be felt during injection
3.8.2. SCREEN: Screenshot_2: 00:00-00:07 Video Editor: please emphasize bolus when mentioned
3.9. Once the full volume of suspension has been injected and a fluid bolus can be observed, hold the syringe very still for several seconds [1] before slowly retracting the needle from the mouse abdomen, taking care not to disturb the injected cells [2].
3.9.1. Syringe being held still Videographer: Important/difficult step; can combine 3.9.1. and 3.9.2. as appropriate
3.9.2. Syringe being retracted Videographer: Important/difficult step; can combine 3.9.1. and 3.9.2. as appropriate
3.10. Then place the mouse into a new, clean cage on the warmer with monitoring until full recovery [1-TXT].
3.10.1. Talent placing mouse into cage Videographer: More Talent than mouse in shot TEXT: Repeat for each mouse
3.11. Ceire Hay: Proper needle placement in the pancreas, including needle depth and angle, is a critical step in this protocol. Visualization of the fluid bolus helps confirm a successful tumor injection [1].

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

3.12. Ceire Hay: Controlling the depth of injection is the most difficult aspect, my advice is to practice with trypan blue injections and confirm fluid bolus by both ultrasound and necropsy [1].

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


Section – Results
4. Results: Representative Ultrasound-Guided Orthotopic Murine Pancreatic Ductal Adenocarcinoma Implantation 

4.1. Monitoring of the tumor implantation and growth rate by weekly ultrasound imaging reveals tumors that are contained within the borders of the pancreas throughout the entire experimental period [1].

4.1.1. LAB MEDIA: Figure 2A: JoVE Video Editor please outline/emphasize blue outlined shapes and/or add/emphasize Tumor texts

4.2. High titer tumor injections result in a larger proportion of tumor-bearing animals two weeks after injection [1] compared to the low titer cohort [2].

4.2.1. LAB MEDIA: Figure 3A: JoVE Video Editor please emphasize red data line from 0-2 weeks
4.2.2. LAB MEDIA: Figure 3A: JoVE Video Editor please emphasize blue data line from 0-2 weeks

4.3. Despite the delay in tumor onset, the overall tumor growth rate is not significantly different between the two doses [1].

4.3.1. LAB MEDIA: Figure 3B: JoVE Video Editor please emphasize red and blue data lines

4.4. Similarly, while the survival rate between the two cohorts is not significantly different [1], the data trend toward slightly improved survival in the low titer cohort [2].

4.4.1. LAB MEDIA: Figure 3C
4.4.2. LAB MEDIA: Figure 3C: JoVE Video Editor please emphasize blue data line

4.5. The high titer cohort also produces a greater proportion of mice with tumors that are enrollable in preclinical studies by 4 weeks post-injection [1].

4.5.1. LAB MEDIA: Figure 3D: JoVE Video Editor please emphasize red data line

4.6. Upon sacrifice, the gross anatomy of ultrasound-guided orthotopic tumor implantation model tumors is similar to that of spontaneous KPC (K-P-C) tumors [1-TXT] and histological analysis demonstrates a pattern of abnormal ductal structures that is similar in both models and that recapitulates the morphology of the human disease [2].

4.6.1. LAB MEDIA: Figures 4A and 4B: JoVE Video Editor please emphasize Tumor images TEXT: KPC: KrasG12D+/-;Trp53R172H+/-;Pdx-1 Cre
4.6.2. LAB MEDIA: Figures 4A and 4B: JoVE Video Editor please emphasize H&E images

4.7. In both models, the tumors are poorly infiltrated by T cells [1] but highly infiltrated by macrophages [2].

4.7.1. LAB MEDIA: Figures 4C and 4D: JoVE Video Editor please emphasize CD3 images/brown staining in CD3 images
4.7.2. LAB MEDIA: Figures 4C and 4D: JoVE Video Editor please emphasize F4/80 images/red signal in F4/80 images





Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Rina Sor: Remember to hold the syringe at the appropriate angle to allow smooth entry into the pancreas, and to confirm that the needle is in the pancreas before proceeding with the injection [1]. 
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step 3.6).
5.2. Ceire Hay: Tumor growth can be monitored and tumors can be harvested for analysis by flow cytometry or immunohistochemistry to determine the impact of an intervention [1].
5.2.1. [bookmark: _GoBack]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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