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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) N If yes, please list make and model of your microscope: 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 

2.6, 2.7, 2.8, 4.2, 4.3, 4.4, 4.6

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  The injection in step 2.7.  Our technician has extensive experience with the technique.  We will have multiple animals to potentially film as a backup
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.  
Conceptual Narrative:
The overall goal of the following experiment is to quantify the primary tumor size, the formation of lung metastases, and the number of circulating tumor cells in a mouse model of human prostate cancer. (Intro) This is achieved by direct implantation of human prostate cancer cells into the ventral lobe of the prostate of a Balb/c athymic mice. (C1) After the tumors have developed, the femurs and cardiac blood are removed from the animal, allowing identification of the circulating tumor cells. (C2) Finally, primary tumors and lungs are removed for analysis. (C3) Ultimately, changes in the primary tumor size, weight, and molecular characteristics, as well as lung metastasis formation, can be measured.  (C4)
From JoVE Schematic.pptx

(C1) from (C1): show lower abdomen of mouse with red and yellow wound opening and mouse  penis, then have forceps “open” yellow circle, then have syringe “inject” cells into yellow circle
(C2) from (C2): show lower abdomen of mouse and heart/lungs, have pink “tumor” grow over “prostate” area, then show femur bones being removed from upper legs, then syringe enters heart and draws blood into shaft
(C3) from (C3): show lower abdomen of mouse with pink “tumor” over “prostate” area and heart/lungs, then remove pink “tumor” over “prostate” area, then remove pink lung lobes
(C4) with “primary tumor size, weight” show Figure 2AB.tif; with “and molecular characteristics” show Figure 5.tif; with “as well as .. can be measured” show Figure 3.pptx
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. Janet Pavese: The main advantage of this technique over existing methods, such as tail vein or intercardiac injections, is that with this technique the full extent of metastastic development, from the escape from the primary tumor, to the extravasation and survival in the blood stream, to the arrival and implantation at a secondary site, can be measured.   

1.2. Raymond Bergan: The implications of this technique extend toward the therapy of prostate cancer, as this model has been used successfully to evaluate the effect of small molecule therapeutics on the formation of human prostate cancer metastasis in mice. Additionally, this model can be used to validate potential therapeutic targets for the prevention of metastasis.  

1.3. Raymond Bergan: Demonstrating the procedure will be Irene Ogden, a technician from my laboratory. 
1.3.1. Interview style: Author saying the above 

1.3.2. 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. Orthotopic Implantation of Human Prostate Cancer Cells
2.1. Begin by using sterile cotton balls and betadine to scrub the lower abdominal region of an anesthetized 6-8 week old athymic Balb/c mouse. Next, swab the area with an alcohol wipe, and then  wipe  the animal with a betadine solution.
2.1.1. WIDE: Few seconds of Talent scrubbing lower abdominal region of mouse with cotton balls/betadine (TEXT: Procedure being done at lab bench rather than sterile surgical hood for video purposes.)
2.1.2. CU (only lower abdomen in frame): Last few seconds of lower abdominal region being swabbed with alcohol wipe, then first few seconds of animal being wiped with betadine solution (TEXT: Anesthesia and Pain Medication: 0.1 mg/kg Buprenex and isoflurane chamber) 
2.2. After allowing the area to dry, use a pair of sharpened sterile surgical scissors to make a 3-4 mm low midline abdominal incision. Then use forceps to gently lift the bladder without moving any other organs or muscles and identify the ventral lobe of the prostate, located directly beneath the bladder. 
Video Editor: Note from author: “2.2.1 EDITS: It was significantly easier to run through the whole technique at once, so all of the shots from 2.2 – 2.4 were all shot as shot 2.2.1.  This technique was repeated twice, and several of the close up shots were taken, and the bladder and prostate identified for the camera.”
2.2.1. CU: Shot of 3-4 mm incision being made in low midline abdomen

2.2.2. CU: Shot of forceps lifting bladder (shot combined into 2.2.1)
2.2.3. ECU: Shot of prostate, if possible dissecting needle or other identifies prostate (Video Editor: If prostate is not able to be identified by Talent, if possible please indicate prostate with arrow and “Prostate”) (TEXT: Move fat w/ sterile cotton swab as necessary)

2.3. Now inject the tumor cell population of interest with a 0.5 cc syringe equipped with a 28 ½ gauge needle into the ventral prostate gland, minimizing leakage and ensuring that a small bubble is observed within the tissue.

2.3.1. CU: Shot of tumor cells being injected into prostate (shot combined into 2.2.1)
2.3.2. ECU: Shot of small bubble within tissue (shot combined into 2.2.1)
2.4. Then replace the bladder and use 4.0 absorbable vicryl monofilament sutures to close the muscle layer in a simple interrupted pattern. Close the skin layer with sterile 9 mm staples.
2.4.1. CU: Shot of bladder being replaced, then few seconds of suture being placed (shot combined into 2.2.1)
2.4.2. CU: Shot of sutures all in place, then few seconds of skin layer being closed with staples (shot combined into 2.2.1)
3. Necropsy Procedures
NOTE from author to science editor and maybe vet reviewer: “The cardiac puncture can be a graphic procedure. We did film the procedure in case it was to be included.  Though this is one of the key endpoints of this technique, it is a standard procedure. We will leave inclusion of this section to your discretion.” 
3.1. After 4-6 weeks, tumors are visually apparent or can be palpated.  Following euthanasia, use a pair of surgical scissors to cut horizontally directly under the rib cage, then vertically to the armpit to expose the heart. Remove blood from the animal using a terminal cardiac puncture.
3.1.1. WIDE: Few seconds of Talent palpating mouse for tumors

3.1.2. CU: Shot of visible tumors OR few seconds of Talent’s fingers palpating mouse for tumors

3.1.3. CU: Incision and cardiac puncture. (TEXT: Euthanasia: 260 mg/kg Nembutal ip and cardiac puncture) Video Editor: Note from author: “3.1.3.  As with above, it was much easier to do the entire technique at once. All taken as one shot: Incision and cardiac puncture, 3.1.3, 3.2.1, 3.2.2, 3.3.1, all of 3.5. Three separate mice were performed from several angles to ensure good pieces of each of these shots.”
3.2. Using surgical scissors, cut the trachea, and then remove the lungs and immediately place them into a tissue culture cassette containing 10% formalin. 
3.2.1. CU: Shot of trachea being cut with scissors, then lungs being lifted out of mouse (shot included in 3.1.3)
3.2.2. CU: Shot of lungs being placed into tissue culture cassette (shot included in 3.1.3)
3.3. Next, individually cut any blood vessels attached to the primary prostate tumor, being careful to ensure that no additional organs are attached. 

3.3.1. CU: Shot of blood vessels attached to tumor being cut (TEXT: e.g., Do not collect vas deferens or seminal vesicles) (shot included in 3.1.3)
3.4. Record the weight and size of the tumor. Then immediately snap freeze the tissue in liquid nitrogen -- or --  place the frozen tumor into a tissue cassette containing 10% formalin.

3.4.1. MED: Talent weighing tumor

3.4.1b, Talent measuring tumor size with calipers. 

3.4.2. MED – over the shoulder: Talent writing down/typing in weight and size of tumor

3.4.3. CU: Shot of tissue being placed into liquid nitrogen

3.4.4. CU: Shot of frozen tumor being placed in tissue cassette
3.5. Finally, use a pair of surgical scissors to expose the hip and knee joints. Then disconnect the legs, being careful to keep the femurs intact before placing them into sterile saline.
3.5.1. CU: Few seconds of one leg being opened to expose knee and/or hip (shot included in 3.1.3)
3.5.2. CU: One leg being disconnected (shot included in 3.1.3)
3.5.3. CU: Second femur being placed into saline next to first femur (shot included in 3.1.3)
4. Results: Identification and quantification of metastases in a murine human pancreatic cancer model

4.1. In this first figure, the changes in body weight and food consumption of mice 6 weeks after tumor inoculation are shown. Note that there is a small dip in body weight and food consumption around the date of surgery due to the anesthesia. During the course of the experiment, the body weight and food consumption slowly increase post-surgery and then begin to decline towards the end of the experiment as the tumor burden reaches a critical level.
4.1.1. LAB MEDIA: JoVE Figure 1.tif (Video Editor: with “changes in body weight” please highlight the top “Average Body Weight” graph; with “and food consumption” please highlight the bottom “Average Food Consumed” graph; with “there is a small dip in body weight” please indicate the data point and/or the “Surgery” arrow in the top graph; with “and food consumption around the date of surgery” please indicate the data point and/or the “Surgery” arrow in the bottom graph; with “During the course … post surgery” please stretch an arrow along the data points from the “Surgery” data point until somewhere around 30 days in the top graph and to about 20 days in the bottom graph [when the data line starts to decline]; with “towards the end.. level” please highlight the data points from about 30 days until the end of the data line)
4.2. In these graphs, representative tumor sizes are shown. Individual tumor sizes vary, but on average, tumors of approximately 1 gram in weight and 1 cm3 in size are achieved. 

4.2.1. LAB MEDIA: JoVE Figure 2AB.tif (Video Editor: with “approximately 1 gram in weight” please drawn a dotted line across the “Tumor Weight” graph from the “1.0” point on the y-axis through all of the data bars; with “and 1 cm3 .. achieved” please drawn a dotted line across the “Tumor Size” graph from the “1.0” point on the y-axis through all of the data bars) 

4.3. As illustrated here, it is important to consider the changes in tumor weight and tumor size that occur between 4 and 6 weeks when planning the end point of the experiment. In this representative experiment, during the last two weeks the average tumor weight increased 2.7 fold and the tumor size grew 1.9 fold, dramatically influencing the experimental results.

4.3.1. LAB MEDIA: JoVE Figure 2CD.tif (Video Editor: with “the average ... 2.7 fold” please draw an arrow or somehow otherwise highlight the increase in weight from 4 weeks to 6 weeks in the “Tumor Weight” graph; with “the tumor .. 1.9 fold” please draw an arrow or somehow otherwise highlight the increase in size from 4 weeks to 6 weeks in the “Tumor Size” graph)

4.4. Changes in the total metastatic cells per lung in mice necropsied at four versus six weeks can be observed as well. As illustrated in this graph, mice sacrificed at 4 weeks showed no metastatic development, while mice at 6 weeks post tumor inoculation showed metastatic cells in all mice evaluated, further underscoring the importance that mice necropsies be performed at a late-stage endpoint to ensure metastasis has occurred.
4.4.1. LAB MEDIA: JoVE Figure 3D.tif (Video Editor: with “mice sacrificed .. development” please highlight the 4 weeks data point; with “mice at 6 .. mice evaluated” please highlight the 6 weeks data point)
4.5. The number of metastases can be quantified three different ways. For example, the total number of GFP-positive human prostate cancer cells can simply be counted using either immunohistochemical staining for GFP, or using H&E Staining, as in these  images, where an individual cell at 40x magnitude is highlighted with an arrow. Note the brown staining in the GFP-stained lung section and large distinct nuclei. 
4.5.1. LAB MEDIA: Figure 3A4A - MODIFIED.tif (Video Editor: with “the total .. can be counted” please highlight the graph; with “is highlighted with an arrow” please highlight the arrow; with “note .. nuclei” please highlight the brown staining)

4.6. Another way to quantify the number of metastases is to consider the number of locations where metastatic deposits are present. For example, in this image at 10x magnitude, several loci of varying cell numbers, each highlighted with an arrow, can be observed. In this increased magnitude image, one loci with 3 distinct cells is also highlighted.

4.6.1. LAB MEDIA: JoVE Figure 3B4B4C.tif (Video Editor: with “consider the .. present” please highlight the graph; with “each highlighted with an arrow” please highlight all the red arrows in the image right under the graph; with “with one .. also highlighted” please highlight the single red arrow in the image to the right of the graph)

4.7. Finally, the number of distinct metastases, as defined by a clearly bound group of cells showing 5 or more GFP-positive human prostate cancer cells, also can be quantified, as in this image, where one metastatic deposit of 10 cells, is shown.  
4.7.1. LAB MEDIA: JoVE Figure 3C4C.tif (Video Editor: with “the number … can be quantified” please highlight the graph; with “where one .. shown” please highlight the red arrow in the image)

4.8. In these last three graphs, representative qRT-PCR experiments measuring the expression of threes genes of interest in metastatic progression, matrix metalloproteinase type 2, matrix metalloproteinase type 9, and heat shock protein 27, in individual tumor samples collected from mice at 6 weeks are shown. 
4.8.1. LAB MEDIA: JoVE Figure 5.tif (Video Editor: with “matrix metalloproteinase type 2” please highlight the top left “MMP-2” graph; with “matrix metalloproteinase type 9” please highlight the bottom “MMP-9” graph; with “heat shock protein 27” please highlight the top right graph)
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
5. 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.
5.1. Janet Pavese: While learning this procedure, it’s important to work with your animal facility or veterinary staff to properly administer anesthesia and pain medication, and minimize surgical duress. 
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.  

4.1.1 - Figure 1.tif

4.2.1 - Figure 2AB.tif

4.3.1 - Figure 2CD.tif

4.5.1 - Figure 3A4A.tif

4.6.1 - Figure 3B4B4C.tif

4.7.1 - Figure 3C4C.tif

4.4.1 - Figure 3D.tif

4.8.1 - Figure 5.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.
( 2011, Journal of Visualized Experiments


