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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  

Can you record movies/images using your own microscope camera? (Y/N)____N_____  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _____________________________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____Y____ 
Yes we can have the screen capture software for the flow cytometry.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___Orthotopic inoculation and FACS analysis________________________________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) _______Orthotopic Inoculation and Compensation settings for FACS analysis____________________
E.  Will the filming need to take place in multiple locations? (Y/N) __N_____ If yes, how far apart are the locations? __ 2 locations on the same campus________________________________

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of the procedure is to immunophenotype an orthotopic murine model through immunophenotyping an orthotopic homograft of murine primary KPC pancreatic-ductal-adenocarcinoma by flow cytometry (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Selena (Zhiyuan) Li: This method can help answer key questions on immunophenotyping in murine models, such as markers used to identify different immune lineages and gating strategies [1-MED].
1.1.1. Selena speaks towards camera (looking just off-camera), interview style. 
1.2. Selena (Zhiyuan) Li: The major advantage of this technique is that the markers and gating strategies for immunophenotyping can be applied to a variety of murine models [1-MED].   
1.2.1. Selena speaks towards camera (looking just off-camera), interview style. 

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. Procedures involving animal subjects have been approved by the Crown Bioscience Institutional Animal Care and Use Committee (IACUC) [1-Title Card].
1.3.1. Title Card
Protocol: (read by voice talent at JoVE)
2. Preparation for Tumor Transplantation
2.1. Monitor the body weight of C57 Black6 mice using a balance [1-MED-TXT].  Also, monitor the tumor volume of tumor-bearing donor mice by caliper measurement [2-CU].
2.1.1. Talent places the mouse onto the balance and weighs it.  TEXT Overlay: See text for animal housing
2.1.2. Caliper as talent uses it to monitor the tumor volume.
2.2. Following euthanasia of the animal in a biohazard hood as per protocol, sterilize the skin around the tumor using iodophor swabs [1-MED-over the shoulder-TXT].
2.2.1. Draped mouse as talent sterilizes the skin around the tumor using iodophor swabs.  TEXT Overlay: See text for euthanasia 
2.3. After surgically removing the tumor as detailed in the text protocol, place the tumor in a Petri dish containing 20 milliliters of PBS that has been pre-chilled to 4 degrees Celsius [1-CU].  If there is contaminating blood, transfer the tumor into another Petri dish and wash the tumor with PBS [2-MED-over the shoulder].
2.3.1. Tumor as talent places it into a Petri dish containing 20 mL of PBS.  
2.3.2. Talent transfers the tumor into another Petri dish and washes the tumor with PBS.
2.4. Cut the tumor in half, removing any extra skin, vessels, calcification and/or necrosis [1-ECU].
2.4.1. Tumor as talent cuts it in half, removing any extra skin, vessels, calcification and/or necrosis.
2.5. Choose only intact pieces of tumor and place them into a sterile 50 milliliter centrifuge tube [1-MED].  Add 20 milliliters of PBS before transporting the tube to a separate animal room for pharmacology studies [2-CU].
2.5.1. Talent places the intact pieces into a sterile 50 mL centrifuge tube.
2.5.2. Tube as talent adds 20 mL of PBS to the tube.
3. Surgical Operation for Orthotopic Implantation
3.1. To prepare for orthotopic implantation, fix a fully anesthetized mouse on an experiment board in the right lateral position [1-CU-TXT].  Disinfect the skin around the spleen with iodine and then de-iodinate with 75% ethyl alcohol [2-MED-over the shoulder].
3.1.1. Talent fixes the mouse on an experiment board in the right lateral position.  Use draping and avoid filming the mouse’s head.  TEXT Overlay: See text for anesthetization  
3.1.2. Talent disinfects the skin around the spleen with iodine and then de-iodinate with 75% ethyl alcohol.
3.2. Find the medium point of the spleen and make a 1 centimeter vertical incision on the abdomen to expose the spleen [1-CU].
3.2.1. Abdomen as talent finds the medium point of the spleen and makes a 1 centimeter vertical incision on the abdomen to expose the spleen.
3.3. Gently draw out a part of pancreas tissue under the spleen using flat-tip tweezers, and suture a patient-derived xenograft tumor piece on the pancreas by 9-0 absorbable surgical suture [1-ECU].
3.3.1. Talent draws out a part of the pancreas tissue under the spleen gently with flat-tip tweezers, and sutures a PDX tumor piece on the pancreas by 9-0 Absorbable surgical suture.
3.4. Close the abdomen with a 6-0 silk suture by double seam [1-CU].  Achieve homoeostasis by compression [2-MED-over the shoulder].
3.4.1. Abdomen as talent closes it with a 6-0 silk suture by double seam.
3.4.2. Talent achieves homoeostasis.
3.5. After finishing tumor implantation, keep the animals in a warm cage as long as no bleeding or tumor tissue leakage occurs [1-MED]. 
3.5.1. Talent places the animals in a warm cage.  
3.6. Monitor the animal until it regains sufficient consciousness to maintain sternal recumbency [1-CU].  Return the animal to the animal room after full recovery from the anesthesia [2-MED].
3.6.1. Mouse that has regained consciousness and moving around the cage.  Mouse is ready to be returned to the animal room.
3.6.2. Talent returns the mouse to the animal room after a full recovery.  
3.7. Monitor the tumor bearing mice by palpating the abdomen near the spleen and select out the mice bearing orthotopic tumors [1-MED-over the shoulder-TXT]. 
3.7.1. Talent palpitates the abdomen near the spleen and selects out the mice bearing orthotopic tumors.  TEXT Overlay:  See text for tumor-bearing mice health monitoring
4. Tumor Tissue Dissociation and Single Cell Preparation
4.1. For each tumor, prepare one C-tube with tumor digestion buffer.  Use 3 milliliters of digestion buffer for tumor fragments less than 0.8 grams to ensure the tumor is fully digested [1-MED-TXT].  Label the tube with the study code, tumor, mouse ID, treatment group, and tumor weight [2-CU].
4.1.1. Talent prepares the C-tubes by pipettting 3 mL of digestion buffer (from a labeled container) into each one.  TEXT Overlay: See text for digestion buffer
4.1.2. Tubes as talent labels with the study code, tumor, mouse ID, treatment group and tumor weight.
4.2. Collect the tumor from the mouse, wash the tumor in cold PBS and clean out the tissue attached on the tumor [1-MED-over the shoulder-TXT].
4.2.1. Talent washes the collected tumor in cold PBS and cleans out the tissue attached on the tumor.  TEXT Overlay: See text for tumor harvest
4.3. Place the tumor into digestion media in one well of a sterile 6 well plate [1-CU].  Hold the tumor in place with sterile tweezers or forceps and slice with a scalpel.  Slice the tumor well enough to break into smaller pieces [2-ECU].
4.3.1. 6-well plate as talent places the tumor in digestion buffer.
4.3.2. Tumor as talent holds in places with sterile tweezers or forceps and slices the tumor with a scalpel.  
4.4. Now, place the tumor pieces back into the C-tube and use the remaining digestion buffer to wash the plate [1-MED-over the shoulder].  Transfer the fluid into the C-tube and place it on ice until digestion [2-CU].  
4.4.1. Talent places the tumor pieces back into the C-tube and uses the remaining digestion buffer to wash the plate.
4.4.2. C-tube as talent transfers the fluid there and places it on ice.
4.5. Then, switch on the dissociator with heaters [1-MED].  Place the tumor dissociation C-tubes upside down into the sleeves of the vacant positions [2-CU].  
4.5.1. Talent switches on the dissociator with heaters.
4.5.2. C-tubes as talent places them upside down into the sleeves of the vacant positions.
4.6. Adjust the status of tube positions from Free to Selected [1-MED-over the shoulder].  Choose a dissociation program, followed by the selection of the required folder, where the list of Programs is displayed [2-CU-TXT].
4.6.1. Talent adjusts the status of the tube positions from Free to Selected.  
4.6.2. Display as talent chooses the dissociation program, followed byt the selection of the required program.  TEXT Overlay: Dissociation program = 37_c_m_TDK_1
4.7. After termination of the program, take C-tubes off the dissociator and spin briefly to pellet the sample [1-MED-TXT].
4.7.1. Talent places the C-tubes into the centrifuge and starts run.  TEXT Overlay: 300 x g, 4 °C
4.8. Now, re-suspend the samples and put them into a cell strainer above a 50 milliliter tube [1-MED-over the shoulder].  Wash the cells through the cell strainer with 10 milliliters of wash buffer to provide a single-cell suspension [2-CU].
4.8.1. Talent re-supends the samples and puts them into a cell strainer above a 50 mL tube.  Use labeled containers.
4.8.2. Tube with cell strainer as talent washes the cells through the strainer with 10 miL of wash buffer.  Use labeled containers.
4.9. After centrifuging the tubes at 300 x g for 5 minutes, discard the supernatant and re-suspend the cells with 5 milliliters of wash buffer [1-MED-over the shoulder].  Count viable cells and adjust the cell concentraton to 1 million cells per tube or per sample [2-MED].
4.9.1. Talent discards the supernatatnt from the centrifuged tubes and resuspends the cells with 5 mL of wash buffer.
4.9.2. Talent counts the cells.
5. Flow Data Acquisition
5.1. Perform immune panel design, immunostaining and Fluorescence Minus One Controls as detailed in the text protocol [1-Title Card].
5.1.1. Title Card
5.2. Prepare UltraComp beads while the Flow instrument is warming up by vortexing them thoroughly before use [1-MED].
5.2.1. Talent vortexes UltraComp beads.
5.3. Label a separate 12 by 75 millimeter sample tube for each fluorochrome-conjugated antibody [1-MED-over the shoulder].  Add 100 microliters of staining buffer to each tube, followed by 1 full drop of the beads [2-CU-TXT].
5.3.1. Talent labels a separate 12 by 75 millimeter sample tube for each fluorochrome-conjugated antibody.
5.3.2. Tubes as talent adds 100 microliters of staining buffer to each tube and 1 full drop of beads to each tube.  TEXT Overlay (as the second sentence is narrated): Approximately 60 µL
5.4. Add antibodies and perform the staining procedure as described in the text protocol [1-MED].  Then, add 0.5 milliliters of staining buffer to each bead pellet and completely re-suspend via vortex [2-CU].
5.4.1. Talent adds antibodies to the samples. Use labeled containers.
5.4.2. Tubes as talent vortexes them to resuspend the beads in the staining buffer. 
5.5. Now, set flow cytometer PMT voltage per target tissue for the given experiment.  Run the samples through the flow cytometer for data acquisition by gating on the singlet bead population per forward scatter and side scatter readings.  Set the Flow rate around 200 to 300 events per second [1-SCREEN].
5.5.1. 57460_Li_SCREEN_5.5.1 – Screen capture movie of the flow cytometer software as talent sets the flow cytometer PMT voltage per target tissue for the given experiment.  Talent gates on the singlet bead population per FSC and SSC readings.  Talent sets the Flow rate around 200 to 300 events per second
5.6. Set the appropriate compensation for a given fluorescein [FITC]-conjugated antibody, using an FL1 versus FL2 dot plot [1-SCREEN].
5.6.1. 57460_Li_SCREEN_5.6.1 – Screen capture movie of the flow cytometer software as talent sets the appropriate compensation for a given fluorescein [FITC]-conjugated antibody, using an FL1 versus FL2 dot plot.
5.7. Place a quadrant gate so that the negative beads are within the lower left quadrant and the positive beads are within the upper or lower right quadrant.  Adjust the compensation values until the median fluorescence intensity of each population is approximately equal [1-SCREEN]. 
5.7.1. 57460_Li_SCREEN_5.7.1 – Screen capture movie of the flow cytometer software as talent places a quadrant gate so that negative beads are within the lower left quadrant and the positive beads are in the upper or lower right quadrant.  Talent adjusts the compensation values until the median fluorescence intensity of each population is approximately equal.
5.8. Repeat these steps for all tubes [1-MED].  Now, proceed to acquiring the actual stained samples.  Run the compensation wizard and save the settings with the format: date, experiment, your initials [2-MED-over the shoulder-TXT].  
5.8.1. Talent works to repeat the steps for all tubes.
5.8.2. Talent runs the compensation wizard and saves the settings with the format: “date experiment your initials.”  TEXT Overlay: See text for Flow Data Analysis
6. Results: Comparison of Orthotopic and Subcutaneous Implantation of Pancreatic Ductal Adenocarcinoma 
6.1. Orthotopic implantation of pancreatic-ductal-adenocarcinoma resulted in rapid tumor growth similar to that seen for subcutaneous implantation [1-LM].
6.1.1. 57460_Li_Figure1A – Authors, please upload a separate version of figure 1A without the “A” label.  
6.2. Representative Haemotoxylin and Eosin staining images are shown and demonstrate similar growth of subcutaneous and orthotopic implants [1-LM]. 
6.2.1. 57460_Li_Figure1C – Authors, please upload a separate version of figure 1C without the “C” label.  
6.3. Reasonably high viable cell yields were obtained from the tumor samples of both types of implantation.  The representative FACS plot shows viable cells from tumor, separated from the dead cells and cell debris [1-LM].
6.3.1. 57460_Li_Figure2B – Authors, please upload a separate version of figure 2B without the “B” label. 
6.4. Shown here is a tumor infiltrating immune profile comparison of the major enumerated cell populations of several key subsets of tumor infiltrating immune cells [1-LM].  Subcutaneous… [2-LM] versus orthotopic homografts of pancreatic cancers are shown [3-LM].
6.4.1. 57460_Li_Figure3C – Authors, please upload a separate version of figure 3C without the “C” label. 
6.4.2. 57460_Li_Figure3C – Video editors, please highlight the orange square in the legend. 
6.4.3. 57460_Li_Figure3C – Video editors, please highlight the gray square in the legend. 
6.5. The data clearly shows that the tumor has significantly increased immune cell infiltration… [1-LM] as compared with the pancreas of healthy mice [2-LM]. 
6.5.1. 57460_Li_Figure3C – Video editors, please highlight the orange and gray bars in the graphs. 
6.5.2. 57460_Li_Figure3C – Video editors, please highlight the blue bars in the graphs.
6.6. In addition, different percentages of tumor-infiltrating immune cell subsets were found in orthotopic versus subcutaneous homografts [1-LM].  For example, there are significantly more B-cells in orthotopic… [2-LM] than in subcutaneous [3-LM].
6.6.1. 57460_Li_Figure3C – Video editors, please show the figure as is.
6.6.2. 57460_Li_Figure3C – Video editors, please highlight the gray bar in the middle graph (graph labeled B Cells).
6.6.3. 57460_Li_Figure3C – Video editors, please highlight the orange bar in the middle graph (graph labeled B Cells).
7. Conclusion (said by authors on camera)
7.1. Selena (Zhiyuan) Li: While attempting this procedure, it’s important to remember to prepare all the associated materials and reagents in advance [1-MED].
7.1.1. Selena speaks towards camera (looking just off-camera), interview style. 
7.2. Selena (Zhiyuan) Li: After watching this video, you should have a good understanding of how to perform FACS analysis for murine models [1-MED].
7.2.1. Selena speaks towards camera (looking just off-camera), interview style. 
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Authors, please upload the following Lab Media and Screen capture movies to: http://www.jove.com/files_upload.php?src=17525348
LAB MEDIA (LM):

57460_Li_Figure1A – Authors, please upload a separate version of figure 1A without the “A” label.  
57460_Li_Figure1C – Authors, please upload a separate version of figure 1C without the “C” label.  
57460_Li_Figure2B – Authors, please upload a separate version of figure 2B without the “B” label. 
57460_Li_Figure3C – Authors, please upload a separate version of figure 3C without the “C” label. 
SCREEN Capture Movies:
57460_Li_SCREEN_5.5.1 – Screen capture movie of the flow cytometer software as talent sets the flow cytometer PMT voltage per target tissue for the given experiment.  Talent gates on the singlet bead population per FSC and SSC readings.  Talent sets the Flow rate around 200 to 300 events per second
57460_Li_SCREEN_5.6.1 – Screen capture movie of the flow cytometer software as talent sets the appropriate compensation for a given fluorescein [FITC]-conjugated antibody, using an FL1 versus FL2 dot plot.
57460_Li_SCREEN_5.7.1 – Screen capture movie of the flow cytometer software as talent places a quadrant gate so that negative beads are within the lower left quadrant and the positive beads are in the upper or lower right quadrant.  Talent adjusts the compensation values until the median fluorescence intensity of each population is approximately equal.
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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