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A.  Will you require JoVE to record video microscopy through a microscope? N 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 2.4, 2.5, 2.8, 2.9, 2.10, 2.11
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Step 2.9 is the most difficult aspect of this procedure. After removing the needle, there is always a potential of the organ bleeding out due to its high vascularity. Therefore, applying sterile q-tip for at least 1 minute is recommended.
E. Will the filming need to take place in multiple locations? N
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to establish a “patient-like” orthotopic syngeneic mouse model system for studying the mechanisms of metastasis in hepatocellular carcinoma. (Intro) This is accomplished by first preparing mouse hepatocellular carcinoma cells for implantation. (P1) In the second step, the abdomen of a recipient, syngeneic animal is opened, (P2) and the cells are carefully injected into the right lobe of the liver. (P3) Ultimately, the success and reproducibility of this methodology recommends it for widespread use in elucidating the biological mechanisms of hepatocellular carcinoma metastasis. (P4)
52858_Schematic_Procedural Graphic.pptx

(P1) show petri dish of cells, then have syringe appear and draw cells into syringe barrel
(P2) from P3, show supine mouse then scalpel opening abdomen (or similar) to reveal liver
(P3) from P5, show syringe injecting right lobe of liver
(P4) JoVE52858R1_012315 Figure 1.tif
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Dibask K. Das: The main advantage of this technique over existing methods, like mouse xenograft tumor models, is that our syngeneic tumor model system allows the investigation of the role of the immune response in tumor metastasis.   

1.2. Dibash K. Das: Demonstrating the procedure with me will be Michelle Naidoo, an undergraduate from our laboratory. 

1.2.1. Interview style: Author saying the above 

1.2.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Protocol (read by voice talent at JoVE):
2. Orthotopic hepatocyte implantation

2.1. To prepare the cells for implantation, begin by washing a 60-70% confluent culture of hepatocellular carcinoma cells two times with 5 ml of PBS [2.1.1.-WIDE-TXT].
2.1.1. Few seconds Talent washing culture with PBS (TEXT: e.g. BNL 1ME A.7R.1 HCC) 
2.2. Incubate the cell culture with 2 ml of trypsin at 37°C [2.2.1.-MED]. After 5 minutes, count the cells [2.2.2.-MED] and dilute them at 5x105 cells/ml of PBS [2.2.3.-MED].
2.2.1. Talent adding trypsin to culture, with trypsin container label visible in frame if possible

2.2.2. Few seconds Talent at microscope, counting cells

2.2.3. Talent adding PBS to cells, with PBS container label visible in frame if possible
2.3. Next, transfer 100 microliter aliquots of the cells into one sterile 1.5 ml microcentrifuge tube per mouse [2.3.1.-CU] and place the cells on ice [2.3.2.-CU].
2.3.1. Shot of at least one aliquot being dispensed into at least one tube, with other tubes visible in frame if possible

2.3.2. Tube being placed on ice next to at least one other tube
2.4. Before beginning the surgical procedure, confirm the proper level of anesthesia by toe pinch [2.4.1.-ECU-TXT], apply ointment to the eyes of a 16-20 gram, healthy adult BALB/c mouse [2.4.2.-ECU], and shave an approximately 1 inch area around the midline of the animal’s abdomen [2.4.3.-CU]. 
2.4.1. Animal’s toe being pinched (TEXT: Anesthesia: 2.1% isoflurane) 
2.4.2. Ointment being applied to one eye
2.4.3. Few seconds abdomen being shaved
2.5. Then don a pair of latex gloves [2.5.1.-MED] and wash the exposed skin several times with a soapy disinfectant scrub [2.5.2.-CU] followed by a sterile PBS rinse for approximately 5 minutes [2.5.3.-CU].
2.5.1. Talent pulling on at least one glove

2.5.2. Few seconds disinfectant being applied, with disinfectant container label visible in frame

2.5.3. Few seconds skin being rinsed with PBS, with PBS container label visible in frame 
2.6. When the skin has been prepared, discard the gloves [2.6.1.-MED] and put on the appropriate personal protective equipment [2.6.2.-MED].
2.6.1. Talent discarding at least one glove

2.6.2. Few seconds Talent putting on mask or hairnet or similar, with other PPE visible already in place
2.7. Provide an external heat source to prevent anesthetic hypothermia during the procedure [2.7.1.-MED], and then place surgical tape on the animal’s limbs and tail to fix the mouse in a supine position [2.7.2.-CU].
2.7.1. Talent putting lamp or similar in place

2.7.2. At least one hindlimb and/or tail being taped in place (Videographer: Please show lower end of animal only)
2.8. Next, make a straight incision immediately inferior to the xyphisternum [2.8.1.-CU] and use a sterile self-retaining surgical retractor to open the abdomen [2.8.2.-CU].
2.8.1. Few seconds incision being made

2.8.2. Few seconds retractor being placed 

2.9. When the liver is visible, aspirate one aliquot of cells into a 1 ml syringe equipped with a 20 gauge needle [2.9.1.-CU] and slowly and carefully inject all 100 microliters of the hepatocellular carcinoma cells into the right lobe of the liver [2.9.2.-CU].
2.9.1. Few seconds cells being aspirated

2.9.2. Few seconds cells being injected into liver (Videographer: Please show only abdominal area of mouse) 

2.10. After removing the needle, apply a sterile cotton swab for at least 1 minute to stop any bleeding [2.10.1.-CU-TXT]. Then use an absorbable suture to close the subcutaneous tissue [2.10.2.-CU] followed by closure of the skin with surgical clips [2.10.3.-CU].
2.10.1. Few seconds swab being placed (TEXT: Important: Apply swab for full minute to avoid bleed out)

2.10.2. Few seconds suture being placed

2.10.3. Few seconds clip being placed 
2.11. Clean the wound with another disinfectant scrub [2.11.1.-CU] and subcutaneously administer 100 microliters of normal saline [2.11.2.-CU].
2.11.1. Few seconds wound being cleaned, with disinfectant visible in frame if possible

2.11.2. Few seconds saline being applied
2.12. Then, immediately after the surgery, transfer the mouse to a clean cage without companions [2.12.1.-MED] and with paper bedding for at least 24 hours [2.12.2.-CU-TXT].
2.12.1. Talent placing mouse into cage

2.12.2. Fully recovered mouse moving around in cage with paper bedding and no companions (TEXT: See text for all post-surgical monitoring/care details)

3. Results: Gross examination of primary hepatocellular carcinoma and metastasis
3.1. These BALB/c mouse livers were implanted with 5x106 1MEA (Pronounce: one-M-E-A) mouse hepatocellular carcinoma cells as just demonstrated; clinical evidence of hepatocellular carcinoma development was observable 63 days later.
3.1.1. JoVE52858R1_012315 Figure 1.tif: no animation
3.2. As indicated by the arrow [3.2.1.-LM], in one mouse, a superficial tumor was observed on the surface of the liver with some attachment to the abdominal wall [3.2.2.-LM].
3.2.1. 3.2.1_52858_Ogunwobi_Figure1A.tif.TIF: please add/indicate arrow

3.2.2. 3.2.1_52858_Ogunwobi_Figure1A.tif.TIF: no animation
3.3. The lungs from this mouse exhibited an abnormal morphology as well, displaying areas of visible hemorrhagic necrosis [3.3.1.-LM].

3.3.1. 3.3.1_52858_Ogunwobi_Figure1C.tif.TIF: please indicate/outline black area of tissue
3.4. In a second mouse, the liver appeared grossly abnormal [3.4.1.-LM], with the abnormality very strongly resembling a superficial tumor [3.4.2.-LM].
3.4.1. 3.4.1_52858_Ogunwobi_Figure1B.tif.TIF: no animation

3.4.2. 3.4.1_52858_Ogunwobi_Figure1B.tif.TIF: please add/indicate arrow
3.5. As expected, control mice that were not implanted did not develop tumors in either the liver [3.5.1.-LM] or the lungs [3.5.2.-LM].

3.5.1. 3.5.1_52858_Ogunwobi_Figure1D_1E.tif.TIF: please indicate/highlight right graphic

3.5.2. 3.5.1_52858_Ogunwobi_Figure1D_1E.tif.TIF: please indicate/highlight left graphic
4. Conclusion (said by authors on camera)
4.1. Dibash K. Das: Once mastered, this orthotopic syngeneic mouse model can provide a good platform for elucidating the biological mechanisms of metastasis in hepatocellular carcinoma. 
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.  

52858_Schematic_Procedural Graphic.pptx

3.2.1_52858_Ogunwobi_Figure1A.tif

3.3.1_52858_Ogunwobi_Figure1C.tif

3.4.1_52858_Ogunwobi_Figure1B.tif

3.5.1_52858_Ogunwobi_Figure1D_1E.tif
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, as well as an introduction to your videographer, closer to your filming date.
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