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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
3.4., 3.5., 4.4.-4.7.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
4.5., 4.6. the successful performance requires some practice. 
5. Will the filming need to take place in multiple locations? Y, same building different floors


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

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Xiaoqiang Qi: This protocol is used to generate an orthotopic murine model of HCC with typical features of human disease. It can therefore be used to develop a clinically available therapeutic strategy [1].

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

1.2. Emily Schepers: The orthotopic tumor that develops with this liver fibrosis technique mimics the clinical features of human liver cancer [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) - All interview statements may be edited for length and clarity.

1.3. Xiaoqiang Qi: This method could be a useful tool in hepatocellular cancer immunological studies [1].

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

1.4. Emily Schepers: Visual demonstration of this method can illustrate the more technically challenging steps, such as the intrasplenic injection, that are essential for a successful execution of the protocol [1].

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

Ethics title card: (for human subjects or animal work, does not count toward word length total)

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


Section - Protocol
2. Liver Fibrosis and Cirrhosis Induction
2.1. For carbon tetrachloride injection, first load individual 1-milliliter syringes equipped with 25-gauge needles with 200 microliters of freshly-prepared 10% carbon tetrachloride in corn oil per animal [1].
2.1.1. WIDE: Talent loading syringe(s), with CCl4 container visible in frame
2.2. Next, manually restrain a male, 6-8-week-old, C57BL/6 (C-fifty-seven-B-L-six) mouse dorsal side up [1] and use alternate 70% ethanol and betadine scrubs to clean the injection site three times [2].
2.2.1. MED: Talent restraining and scrubbing mouse
2.2.2. CU: Mouse being scrubbed
2.3. Then deliver 160 microliters of carbon tetrachloride to the mouse by intraperitoneal injection [1-TXT] and return the animal to its home cage [2-TXT].
2.3.1. CU: Mouse being injected TEXT: Repeat for each mouse
2.3.2. MED: Talent placing mouse into cage TEXT: Repeat 2x/wk/4 wks
3. T Antigen (T Ag)-Transgenic Hepatocyte Isolation
3.1. After confirming a lack of response to toe pinch in a 5-month-old simian virus 40 T antigen transgenic mouse [1-TXT], place the mouse in the supine position [2] [1-TXT] and secure the limbs with tape [3] [2].
3.1.1. WIDE: Talent placing mouse in supine position and pinching toe Videographer: More Talent than mouse in shot TEXT: Anesthesia 2.5% isoflurane (Editor: I’m not sure if the order of these actions was reversed, or if the authors just wrote the note this way. If the order was reversed in the shot, then the VO line will likely need to be redone to reflect this.)
3.1.2. MED: Talent placing mouse in supine position Videographer: More Talent than mouse in shot CU: Limb being taped
3.1.3. CU: Limb being taped
3.2. Make a midline laparotomy incision along the length of the linea alba large enough to provide an adequate exposure of the liver [1] and displace the intestines to the left [2].
3.2.1. CU: Incision being made
3.2.2. CU: Intestines being moved (Author Comment: NOT AT THIS TIME – see 3.3.2.1) (Editor: I’m not sure what’s shown in this shot since the authors did not make that clear)
3.3. Dissect above the liver to expose the inferior vena cava [1] and use an artery clamp to ligate the vessel [2].
3.3.1. CU: Tissue being dissected
3.3.2. CU: Shot of IVC, then clamp being placed
3.3.2.1 [Added Shot]: Intestines being moved (Editor: The authors will need to provide additional VO for this shot)
3.4. Use a butterfly needle to gain intravenous access to the portal vein [1] and manually secure the catheter [2]. 
3.4.1. CU: Needle being inserted
3.4.2. CU: Catheter being secured

3.5. Carefully switching syringes for each solution [1], successively deliver 15 milliliters of solution 1 [2], 15 milliliters of 0.75% collagenase solution 2 [3], and 15 milliliters of solution 2 without collagenase via catheter at an approximate 8.9 milliliters of solution per minute flow rate [4].

3.5.1. CU: Syringe being attached to catheter
3.5.2. CU: Solution 1 being delivered
3.5.3. CU: Solution 2 w/ collagenase being delivered
3.5.4. CU: Solution 2 being delivered

3.6. At the end of the perfusion, harvest the tumor mass into a 50-milliliter conical tube containing 10-15 milliliters of PBS [1] and excise the tumor from the next MTD2 (M-T-D-two) mouse as just demonstrated [2].  

3.6.1. CU: Tumor being excised
3.6.2. MED: Talent placing tumor into PBS, with PBS container visible in frame

3.7. [1] Use scissors to cut the livers into smaller pieces [2].

3.7.1. CU: Tissue being added to tube, with PBS container label visible in frame (Author Comment: Removed this from video – redundant from step 3.6.1/3.6.2)
3.7.2. CU: Tissue being cut

3.8. Transfer the tissues into a new container of fresh PBS to remove the rest of the blood from the tissue [1] before transferring the tissue pieces into a 50-milliliter conical tube containing 5 milliliters of complete RPMI (R-P-M-I) medium [2-TXT].

3.8.1. CU: Tissue being added to third tube of PBS, with tube from 3.7.2 and first tube for 3.8.1. visible in frame
3.8.2. MED: Talent adding pieces to tube, with medium container visible in frame TEXT: See text for all medium/reagent preparation details

3.9. Mince the washed liver samples until the pieces can fit easily through the tip of a 5-milliliter pipette [1] and add enough medium to the tube to reach a final volume of 30 milliliters [2].

3.9.1. CU: Tissue being minced
3.9.2. CU: Medium being added to tube, with medium container label visible in frame

3.10. Use a 5-milliliter pipette to triturate the tissue fragments [1] before filtering the solution through a 70-micrometer strainer into a new 50-milliliter tube [2].

3.10.1. CU: Tissue being triturated CU: Tissue being pipetted several times
3.10.2. MED: Talent filtering solution into tube MED: Talent filtering solution into tube

3.11. Wash the strainer several times with complete medium [1] and adjust the final volume to 50 milliliters with additional complete medium [2].

3.11.1. CU: Strainer being washed
3.11.2. CU: Volume being brought up to 50 mL, with medium container label visible in frame

3.12. Quickly spin the suspension by centrifugation to a maximum 50 x g before stopping the centrifuge [1] and decanting the supernatant [2].

3.12.1. MED: Talent adding tube(s) to centrifuge
3.12.2. CU: Shot of pellet/ supernatant, then supernatant being decanted

3.13. Then resuspend pellet in 20 milliliters of PBS for counting [1].

3.13.1. CU: Shot of pellet, then pellet being resuspended, with PBS container label and hemocytometer visible in frame

4. MTD2 Hepatocyte Inoculation

4.1. For intrasplenic injection of the MTD2 hepatocytes, load one 1-milliliter syringe equipped with a 27-gauge needle per recipient animal with 220 microliters of hepatocytes per mouse [1-TXT] and confirm a lack of response to toe pinch in an anesthetized carbon tetrachloride-treated animal [2].

4.1.1. WIDE: Talent loading syringe, with tube of hepatocytes visible in frame TEXT: 2.5 x 106 cells/mL
4.1.2. ECU: Mouse being positioned and Toe being pinched

4.2. Position the mouse left side up [1] and shave the entire left flank [2].

4.2.1. CU: Mouse being positioned
4.2.2. CU: Flank being shaved

4.3. Then disinfect the exposed area with three alternating 70% ethanol and betadine scrubs [1].

4.3.1. CU: Skin being scrubbed, with betadine and ethanol containers visible in frame

4.4. Beginning just below the spine muscle, next make a 1-centimeter incision on the left flank parallel to the 13th rib from the dorsal extreme [1] and use blunt-pointed forceps to exteriorize the spleen [2].

4.4.1. CU: Incision being made
4.4.2. CU: Spleen being extracted

4.5. Clip the spleen with two medium-sized titanium clips between the splenic artery and vein [1-TXT] and deliver 200 microliters of cells into the inferior pole of the spleen [2].

4.5.1. CU: Second clip being placed, with first clip visible in frame TEXT: Leave room between clips for incision after inoculation
4.5.2. CU: Cells being injected

4.6. Clip the inferior branch of the pedicle with one medium-sized clip [1] and cut the spleen between the two initially placed clips [2].

4.6.1. CU: Clip being placed
4.6.2. CU: Spleen being cut 

4.7. Remove the inferior pole of the spleen that was directly injected with tumor cells [1] and use 3-0 polyglactin 910 interrupted suturing to close the inner muscle layer [2].

4.7.1. CU: Pole being removed
4.7.2. CU: Muscles being sutured

4.8. Then use sterilized steel wound clips to close the outer skin layer [1] and subcutaneously administer 5 milligrams/kilogram of carprofen [2].

4.8.1. CU: Clip(s) being placed 
4.8.2. CU: Carprofen being administered



Section – Results
5. Results: Representative Progress MTD2 Tumor Development 

5.1. After isolation from T antigen-transgenic mice as demonstrated [1], both hepatocytes and tumor infiltrating cells can be observed [2].

5.1.1. LAB MEDIA: Figure 2B image: JoVE Video Editor please emphasize cell indicated by black arrow
5.1.2. LAB MEDIA: Figure 2B image: JoVE Video Editor please emphasize cell indicated by red arrow

5.2. The cells typically demonstrate an almost 100% viability after processing [1].

5.2.1. LAB MEDIA: Figure 2B graph: JoVE Video Editor: please emphasize Healthy cell data bar

5.3. After intrasplenic inoculation into wild type, carbon tetrachloride-treated animals [1], the transplanted hepatocytes successfully and reliably grow orthotopic hepatocellular carcinoma tumors [2] that express the tumor specific simian virus 40 T antigen [3].

5.3.1. LAB MEDIA: Figure 4A
5.3.2. LAB MEDIA: Figure 4B: JoVE Video Editor please sequentially add/emphasize data bars
5.3.3. LAB MEDIA: Figure 5A: JoVE Video Editor please emphasize SV40 T Ag band in Liver tumor lane



Section - Conclusion
6. [bookmark: _GoBack]Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Xiaoqiang Qi: The preparation of a viable and pure population of hepatocytes from MTD2 mice and an accurate administration of the intrasplenic injection are important to the success of the procedure [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.2. Emily Schepers: Although our team has tested hepatocyte inoculation into recipient mice by intravascular and intraperitoneal injection, these other methods are unable to induce orthotopic hepatocellular carcinoma [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.3. Xiaoqiang Qi: This model provides a unique platform to enabling the investigation of immune surveillance and tolerance at the early and late stages of tumor progression [1].
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.4. Emily Schepers: Please be careful when using CCl4, as it is toxic [1].
6.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


 2018, Journal of Visualized Experiments	Page 1 of 13
image1.png




