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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) Y If yes, please list make and model of your microscope: ZEISS S88

and NIKON SMZ 1000  and specify the steps by number/short description: 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) N
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps: 4, 5, 6,

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Preventing bleeding from the mouse liver after incision or partial resection – use of pressure and topical hemostatic agents (Surgicel)
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:
The overall goal of this procedure is to generate subcutaneous or intrahepatic human hepatocellular carcinoma, or HCC, xenografts in immunodeficient mice. (Intro) This is accomplished by first preparing tumor fragments or a single cell suspension from a fresh human HCC specimen for implantation into the mice. (P1) For subcutaneous xenografts, the next step is to inject tumor cells or to implant tumor fragments into a subcutaneous dorsal pocket. (P2) For intrahepatic xenografts, the next step is to inject tumor cells into the spleen or liver or to implant tumor fragments directly into the liver. (P3) In the final step, the animals are observed for several weeks until tumors develop. (P4) Ultimately, the human HCC xenografts can be used to study many aspects of tumor biology, including the mechanisms of tumorigenesis and responses to novel therapies. (P5)
From schematicfigure.ppt

(P1) with “preparing tumor fragments” have the tumor lift off the liver and then spread into 5 peach square fragments like in (P1) or similar animation; with “single cell suspension” have tumor lift off liver and enter tube and split into small peach circles at bottom of tube like in (P1) or similar animation
(P2) show mouse from (P2) then with “inject tumor cells” please show needle entering oval pocket on back of mouse and then little peach tumor cells entering pocket; with “to implant tumor fragments” have the peach square enter the oval pocket
(P3) show mouse from (P3) then with “inject .. spleen” please have needle enter oval spleen on right of animal, then tumor cells enter spleen; with “or liver or” please have needle enter big liver on left of mouse and then tumor cells enter liver; with “implant .. liver” please have peach square enter liver
(P4) please show schematic of mouse on right of (P4), have yellow tumor start smaller than in (P4) graphic and then slowly grow, then have image transition into mouse on left of (P4) and have tumor start small (or no tumor present) and then have tumor grow or have skin over area with tumor in graphic grow bigger into a “bulge” OR have actions happen simultaneously side-by-side/split screen OR similar type of animation
(P5) Table1_16pt.tiff
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.

· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please also use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Anand Ghanekar: The main advantage of this technique over existing methods, like the use of cell lines or subcutaneous xenografts only, is that with this technique the primary human liver cancer specimens and patient-derived intrahepatic xenografts provide a more realistic biological model of human HCC.   

1.2. Anand Ghanekar: Demonstrating the procedure will be Sharif Ahmed, a postdoctoral research scientist from my 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):
Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Subcutaneous implantation of tumor fragments
2.1. For subcutaneous implantation of the tumor fragments, first place the anesthetized mouse in the prone position, maintaining the inhalational isoflurane anesthesia with a mouthpiece. 
2.1.1. WIDE: Talent placing mouse into position (more focus on Talent than mouse) (TEXT: 5% v/v inhaled isoflurane in 1 l/min of O2), 
2.1.2. ECU/CU: Shot of just mouse nose/mouth and mouthpiece in place/being placed (TEXT: 2% v/v in 1 l/min O2)
2.2. Apply Tear-Gel to protect the animal’s eyes from traumatic injury and then sterilize the shaved dorsal area with povidone-iodine surgical scrub followed by 10% ethanol then lastly by Betadine prep .
2.2.1. ECU: Shot of tear-gel being applied to at least one eye
2.2.2. CU: Last few seconds of Ethanol being being applied, then first few seconds of Betadine Surgical Prep being applied (Videographer: Split action into separate shots as necessary)
2.3. Next use sharp scissors to make a 5 mm skin incision in the skin. Insert the tip of a pair of closed blunt scissors into the subcutaneous space and then gently open the scissors to develop a pocket large enough to accommodate a tumor fragment.
2.3.1. CU: Incision being made in skin

Audio Slate (Comment: Added by Videographer)
2.3.2. CU: Blunt scissor tips being inserted, and then tips being opened and few seconds of pocket being made in skin
2.4. Then use a pair of fine forceps to insert the tumor fragment into the subcutaneous pocket, using clips to close the incision after the fragment has been placed.

2.4.1. SCOPE: Tumor fragment being inserted into pocket (TEXT: See text protocol for tumor fragment preparation details)

2.4.2. CU/SCOPE: Few seconds of skin being closed with clips  (TEXT: See text protocol for postoperative care details) (Comment: Both CU and Scope shoots taken, pending decision for best filming by Videographer)
3. Subcutaneous injection of tumor cells

3.1. Just prior to injection, load a suspension of tumor cells in Matrigel into an insulin syringe capped with a 29 gauge x 1/2-inch needle. 
3.1.1. WIDE: Few seconds of Talent loading cells into syringe (TEXT: See text protocol for tumor cell suspension preparation details) 
3.2. Then insert the needle into the subcutaneous space of an anesthetized and shaved animal, advancing the needle several millimeters along the subcutaneous plane away from the puncture site, and discharge the contents of the syringe. 

3.2.1. SCOPE: Shot of needle being inserted into subcutaneous space (TEXT: Prepare mouse as just demonstrated), then needle being advanced a few millimeters into pocket

3.2.2. CU/MED: Shot of contents of syringe being discharged (TEXT: See text protocol for postoperative care details)

4. Partial hepatectomy to facilitate intrahepatic engraftment of human tumor tissue
4.1. To prepare the animal for engraftment with human tumor tissue, begin by subcutaneously administering 350 (L of sterile normal saline solution with a 27 gauge x 1/2-inch needle on a 1 ml syringe into the dorsum of an anesthetized animal’s neck to pre-emptively compensate for any intraoperative fluid loss.
4.1.1. WIDE: Talent tapping/checking syringe for bubbles just prior to injection

4.1.2. CU: Shot of needle being inserted, then syringe contents being discharged into animal’s neck (TEXT: 5% v/v inhaled Isoflurane in 1 l/min of O2) 

4.2. Then, after anesthetizing the supine mouse on a pre-heated pad, extend the animal’s limbs and secure them with tape to the operating surface to optimize the exposure of the ventral abdomen and thorax.
4.2.1. MED: Talent shows pre-heated pad below disposable underpads (TEXT: Inhalational anesthesia: 2% isoflurane v/v in 1 l/min oxygen) 
4.2.2. CU: Shot of one limb being extended and secured with tape, then pan to shot of exposed ventral abdomen and thorax
4.3. Position a magnifying lamp above the animal and then sterilize the shaved skin on the ventral abdomen and thorax as just demonstrated.
4.3.1. MED: Talent positions lamp above animal

4.3.2. CU: Few seconds of skin being sterilized (TEXT: Povidone-iodine/10% EtOH)

4.4. Using sharp scissors, make a transverse bilateral subcostal skin incision and then divide the muscle layers to expose the entire liver. Place a stitch in the skin above the xiphoid process and secure it to the mouthpiece with tape in order to allow better exposure of the liver and the surrounding structures.
4.4.1. SCOPE: Few seconds of skin incision being made

4.4.2. SCOPE: Few seconds of muscle layers being divided

4.4.3. CU: Stitch being placed into skin above xiphoid process (Video Editor: If possible, please label xiphoid process with “Xiphoid process” text and accompanying arrow when mentioned)

4.4.4. CU: Shot of stitch being secured with tape
4.5. Next, stabilize the liver with two cotton-tipped applicators adjacent and posterior to the tissue. Then use a pair of sharp scissors to divide the falciform ligament attached to the median lobe of the liver.
4.5.1. SCOPE: Shot of applicators being placed (Video Editor: Okay to show just second applicator being placed, depending on timing)

4.5.2. SCOPE: Shot of falciform ligament being divided 
4.6. Mobilize the left lobe of the liver with a cotton-tip applicator and position a loose pre-tied knot of 5-0 silk suture around the lobe. Advance the knot as close as possible towards the bilio-vascular pedicle of the left lobe and then tighten it.
4.6.1. SCOPE: Shot of left lobe being mobilized, then pre-tied knot being placed around lobe (Videographer: Split action into separate shots as necessary)

4.6.2. SCOPE: Shot of knot being advanced to pedicle, then tightened
4.7. Then use a pair of scissors to excise the lobe distal to the ligature, leaving a small stump to prevent slippage of the knot and subsequent hemorrhage.
4.7.1. SCOPE: Shot of lobe being excised, then shot of stump
4.8. Using a similar technique, ligate and resect the majority of the median lobe of the liver, and then use Surgicel and gentle pressure with a cotton-tipped applicator along the cut surfaces of the liver parenchyma to achieve complete hemostasis.
4.8.1. SCOPE: Last few seconds of median lobe being excised (TEXT: Avoid gallbladder)

4.8.2. SCOPE: Few seconds of surgicel being applied and then applicator being gently pressed against cut surfaces
4.9. Finally, perform intrahepatic xenografting of a tumor fragment or tumor cells or intrahepatic xenografting of tumor cells via splenic injection as demonstrated in the following sections. (TEXT: Close incision as demonstrated earlier/See text protocol for postoperative care details).
4.9.1. LAB MEDIA: schematicfigure.ppt (Video Editor: Shot mouse of (P3) graphics, with “of a tumor fragment” have the peach square enter liver; with “or tumor cells” have syringe inject peach circles into liver; with “or intrahepatic … via splenic injection ” please have syringe inject peach circles into spleen)
5. Intrahepatic implantation of tumor fragments
5.1. For intrahepatic implantation of tumor fragments, use a No. 10 scalpel blade to first make an incision 3 mm in length and depth on the surface of the liver. Then immediately apply Surgicel and gentle pressure to the incision site for 60-90 seconds to achieve hemostasis.
5.1.1. WIDE: Few seconds of Talent making incision/Talent at bench working on mouse (Multiple takes; shot will be used again)

5.1.2. SCOPE: Shot of incision being made on surface of liver

5.1.3. SCOPE: Shot of surgicel being applied, then few seconds gentle pressure being applied

5.2. When complete hemostasis has been achieved, use an 18 gauge needle to place a tumor fragment into the liver incision. Then apply a small piece of Surgicel over the incision. 
5.2.1. SCOPE: Shot of tumor fragment being placed into incision (TEXT: See text protocol for tumor fragment preparation details)
5.2.2. SCOPE: Shot of surgicel being applied over incision (TEXT: Close incision as demonstrated earlier/See text protocol for postoperative care details)
6. Intrahepatic implantation of tumor cells via direct injection into the liver

6.1. For intrahepatic implantation of tumor cells via direct injection into the liver, insert an insulin syringe needle loaded with tumor cell suspension into the exposed liver and advance the tip a few millimeters beyond the puncture site along the subcapsular plane.
6.1.1. Use 5.1.1. Talent working at bench

6.1.2. SCOPE: Shot of needle being inserted into liver, then tip being advanced beyond puncture site
6.2. Gently discharge the syringe contents and remove the needle from the liver. 

6.2.1. SCOPE: Few seconds of syringe being discharged, the needle being removed from liver

6.3. Then place Surgicel over the puncture site and apply gentle pressure with a cotton-tipped applicator to prevent leakage of the tumor cell suspension and to achieve complete hemostasis. 

6.3.1. SCOPE: Shot of surgicel being placed, then pressure being applied (Videographer: Split action into separate shots as necessary) (TEXT: Close incision as demonstrated earlier/See text protocol for postoperative care details)
7. Intrahepatic xenografting of tumor cells via injection into the spleen
7.1. For intrahepatic xenografting of tumor cells via injection into the spleen, position the mice in the right lateral decubitus position and use sharp scissors to make a 1 cm left subcostal incision to enter the peritoneal cavity. Then use a cotton-tipped applicator to reflect the stomach cranially and to the animal’s right side in order to expose the spleen.
7.1.1. Use 5.1.1.: Talent working at bench

7.1.1a CU:Position the mice in Right Lateral Decubitus Position 
7.1.1b Talent working at bench
7.1.2. CU: Shot of incision being made

7.1.3. SCOPE: Stomach being reflected, then shot of exposed spleen (Video Editor: If possible, please indicate spleen with “Spleen” and accompanying arrow when mentioned)
7.2. By handling the surrounding adipose tissues with fine atraumatic forceps, deliver the spleen into the incision and place a cotton-tipped applicator behind the spleen to stabilize the tissue.
7.2.1. SCOPE: Few seconds of adipose tissue being handled, then spleen being moved into incision

7.2.2. SCOPE: Applicator being placed behind spleen
7.3. Now use a 5-0 silk suture to place a loose, pre-tied knot around the spleen above the lower pole. Insert a tumor cell suspension-loaded insulin syringe needle into the lower pole of the spleen and advance it past the level of the loose pre-tied knot.
7.3.1. SCOPE: Shot of pre-tied knot being placed around spleen

7.3.2. SCOPE: Shot of needle being placed into lower pole of spleen, then needle being advanced past knot
7.4. Then slowly discharge the contents of the syringe, remove the needle from the spleen, and tighten the knot to prevent any leakage of the injected cell suspension.
7.4.1. SCOPE: Contents of syringe being discharged into spleen, then needle being removed

7.4.2. SCOPE: Shot of knot being tightened
7.5. Finally, replace the spleen into the peritoneal cavity.
7.5.1. SCOPE: Shot of spleen being replaced into peritoneal cavity (TEXT: Close incision as demonstrated earlier/See text protocol for postoperative care details)

8. Results: Representative intrahepatic xenograft images
8.1. In this image, a liver resection specimen from a patient with HCC who had not received any adjuvant therapy to the tumor is shown. The white box indicates a viable portion of the tumor near the periphery that was obtained for xenografting.
8.1.1. LAB MEDIA: Figure2revision2.pdf (Video Editor: with “the white box indicates” please highlight the white box and/or the tumor portion within the white box)
8.2. The development and growth of subcutaneous xenografts can be readily monitored by daily examination of recipient mice. For example, the typical appearance of a subcutaneous human HCC xenograft, which is visually distinct from the surrounding tissues, and the corresponding histopathological appearance of the tumor are shown. The histology of the tumor demonstrates the typical features of HCC, including hepatocyte-like cells with nuclear atypia and high nuclear-to-cytoplasmic ratio, absence of portal tracts, and distorted trabeculae with increased thickness of hepatocellular plates. 
8.2.1. LAB MEDIA: Figure3revision.pdf 
(Video Editor: with “development … recipient mice” please highlight the left image; 
with “growth of subcutaneous xenografts” if possible please highlight/indicate round bulge on back end of mouse in the left image; 
with “For example … surrounding tissues” please highlight the middle image; 
with “which is visually .. surrounding tissues” please highlight/indicate the tumor on the back end of the mouse in the middle image; 
with “and the … are shown” please highlightthe right image 
with “including .. ratio” please highlight/flash/animate the MARKER
with “absence of portal tracts” please highlight/flash/animate the MARKER
with “distorted .. plates” please highlight/flash/animate the MARKER) (Authors: please resubmit Figure 3 with markers for areas of interest mentioned in 8.2.7., 8.2.8., and 8.2.9. included)
8.3. In these images, the typical appearances of an intrahepatic human HCC xenograft achieved from direct implantation of tumor tissue into the liver as well as that achieved from injection of tumor cells into the spleen are shown, with the intraparenchymal tumors indicated by the black arrow in each image. This histology section, through the margin of an intrahepatic xenograft, demonstrates the typical features of human HCC (bottom right) and the adjacent normal mouse liver (top left).
8.3.1. LAB MEDIA: Figure4revision2.pdf 
(Video Editor: with “the typical … into the liver” please highlight the left image; 
with “as well are shown” please highlight the middle image; 
with “by the black arrow” please flash/animate/highlight both black arrows simultaneously; 
with “this histology.. liver” please highlight the right image; 
with “typical features of human HCC” please highlight the bottom right more “violet/blue purple” cells/tissue in the right image; 
with “adjacent .. liver” please highlight the top left more “pinkish/purple” cells/tissue in the right image)
8.4. The table summarizes the tumor engraftment rates achieved after implantation of primary human hepatoceullar carcinoma tissues in immunodeficient mice using the different techniques just demonstrated. For each implantation method, the denominator of the tumor take rate reflects a unique human HCC sample. These data demonstrate that, for primary human HCC tissues, subcutaneous engraftment rates are inferior to the rates of intrahepatic engraftment achieved by intrasplenic tumor cell injection or intrahepatic tumor fragment implantation, and that partial hepatectomy appears to enhance intrahepatic engraftment. 
8.4.1. LAB MEDIA: Table1_16pt.tiff 
(Video Editor: with “for each implantation … HCC sample” please highlight the “Tumor Take Rate” data column”; 
with “denominator of the tumor take rate” please highlight the denominators in each of the fractions in the Tumor Take Rate column; 
with “subcutaneous engraftment rates” please highlight the data/text in all the columns of “subcutaneous” data rows; 
with “intrasplenic tumor cell injection” please highlight the data/text in all the columns of “spleen” data rows; 
with “intrahepatic tumor fragment implantation” please highlight the data/text in the columns of the  two “tumor fragment” rows of the “liver” data rows; 
with “partial hepatectomy .. engraftment” please highlight the data/text only from the “tumor fragment + partial hepatectomy” row of the “liver” data row)
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown
5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/index/Details.stp?ID=1597
9. Conclusion (said by authors on camera)
Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
9.1. Anand Ghanekar: While attempting this procedure, it’s important to remember to use sterile technique and to confirm achievement of complete hemostasis, as small 6-8 week old immunocompromised mice are susceptible to infections and may not survive even a small amount of postoperative bleeding.       
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, 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.  

8.1.1 Figure2revision2.pdf

8.2.1 Figure3revision2.pdf

8.3.1 Figure 4revision2.pdf

8.4.1 Table1_16pt.tiff
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.
( 2011, Journal of Visualized Experiments


