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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_NO________  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: 

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___Yes_____ If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol number. ___

1. Intrauterine injection

2. Animal placement for imaging 2D

3. Animal placement for MARS

4. Imaging capture and signal analysis

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the step by its protocol number.

Intrauterine injection

E.  Will the filming need to take place in multiple locations? (Y/N) ___N____ If yes, how far apart are the locations? 
1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Conceptual Narrative:
The overall goal of this procedure is to establish an intra-peritoneal ovarian cancer xenograft model that mimics the clinical profile observed in patients with ovarian cancer.  (Intro)

Video editor, if needed, please use slide 1 (with animation) in powerpoint file as suggested by authors. 

This is achieved by intra-uterine injection of mCherry-fluorescence labeled ovarian cancer stem cells in nude mice. (P1)  
Video editor, please use slide 2 (with animation) in powerpoint file as suggested by authors. 

Next, the establishment of tumor, tumor progression, and the response to therapy are determined by measuring the fluorescence as a surrogate for tumor burden. (P2)
Video editor, please use slide 3 in powerpoint file (first show the image of the machine on the left, then add the two dotted lines and the image of the mice on the right).
This allows real-time monitoring of tumor progression or the response to treatment without the need to sacrifice the mice. (P3)
Video editor, please use slide 4 in powerpoint file (first show the “Day 3” image, then the arrow, then add the “Day 7” image, then another arrow, then add the “Day 13” image). 
Intro
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Ayesha Alvero:  The model shown here recapitulates the clinical profile of the ovarian cancer patients, and therefore allows us to not only study the biology of the disease but also identify novel therapies for chemoresistant and recurrent ovarian cancer.  With this model, we are able to study the progress of the tumor, its response to treatment, and whether it recurs once the therapy is discontinued. 
Protocol (read by voice talent at JoVE):

2. Intra-uterine injection of human ovarian cancer cells in athymic nude mice
2.1. To begin this procedure, anesthetize a 7- to 8- week old athymic nude mouse with 2% isoflurane.  Then, verify that it is completely anesthetized by pinching its foot pad.
2.1.1. MED-over the shoulder:  Talent places a 7- to 8- week old athymic nude mouse in the isoflurane chamber.

2.1.2. CU:  The mouse as its foot pad is pinched.
2.2. Next, place the animal on its right side on a sterile gauze pad with its head away from the experimenter.  Apply ointment to both eyes to prevent dryness while under anesthesia.  Afterward, quickly insert the animal’s head in a nose cone system connected to an isoflurane vaporizer.  
2.2.1. MED-over the shoulder:  Talent places the animal on its right side on a gauze pad with its head away from the experimenter.
2.2.2. CU:  The mouse as ointment is applied to both eyes.
2.2.3. MED-over the shoulder:  Talent inserts the animal’s head in a nose cone system. 

2.3. Disinfect the right side of the abdomen using alcohol pads followed by iodine.  Then, place the sterile surgical drape over it.  Using sterile surgical scissors and forceps, make a 1-2 cm skin incision on the lower left quadrant of the mouse. 
2.3.1. CU:  The mouse as the right side of the abdomen is disinfected with alcohol pads followed by iodine.

2.3.2. CU:  The mouse as the sterile surgical drape is placed over the disinfected site.

2.3.3. CU:  The mouse as a 1-2 cm skin incision is made on the left lower quadrant.
2.4. After that, lift the muscle and make an incision in order to reach the peritoneum.  Subsequently, dissect the oblique muscle to expose the abdominal cavity.  Then, locate the left uterine horn. 
2.4.1. CU:  The mouse as the muscle is lifted and an incision is made in order to reach the peritoneum.

2.4.2. CU:  The mouse as the oblique muscle is dissected to expose the abdominal cavity.

2.4.3. CU:  The abdomen as the left uterine horn is located.
2.5. Using a sterile hemostat, clamp both the anterior and posterior sides of the horn.  Place the anterior clamp right below the fallopian tube and the posterior clamp right above the cervix. 
2.5.1. CU:  The mouse as the hemostat is used to clamp both anterior and posterior sides of the horn.

2.5.2. CU:  The mouse as the anterior clamp is placed right below the fallopian tube and the posterior clamp is placed right above the cervix.
2.6. At this point, have the second experimenter inject the cell suspension by placing the cells-containing needle at a 45° angle perpendicular to the horn.  Then, slowly inject 50 μl of cell suspension into the lumen of the uterine horn.  Next, release the anterior clamp followed by the posterior clamp. 
2.6.1. CU:  The mouse as the cells-containing needle is placed at a 45° angle perpendicular to the horn.

2.6.2. CU:  The needle as 50 μl of cell suspension is injected into the lumen of the uterine horn.

2.6.3. MED-over the shoulder:  Talent releases the anterior clamp, then the posterior clamp.
2.7. After that, place the uterine horn back in the abdominal cavity.  Close the peritoneum using a synthetic absorbable suture.  Then, close the skin using a tissue adhesive. 
2.7.1. CU:  The mouse as the uterine horn is placed back in the abdominal cavity.

2.7.2. CU:  The mouse as the peritoneum is closed with a synthetic absorbable suture.

2.7.3. CU:  The mouse as the skin is closed with a tissue adhesive.
2.8. When finished, remove the mouse from the nose cone and place it back in its cage.  Make sure the animal is awake and active before leaving it unattended.  Provide Ibuprofen in the drinking water (Text overlay: 0.11 mg/ml) for the first 48h after surgery.
2.8.1. MED-over the shoulder:  Talent places the mouse back in the cage.

2.8.2. CU:  The mouse as it is waking up.

2.8.3. MED-over the shoulder:  Talent adds Ibuprofen into the drinking water.  Text overlay: 0.11 mg/ml.

3. Detection of early stage intra-peritoneal ovarian cancer by live in vivo imaging 

3.1. Now, open the Molecular Imaging software.  
3.1.1. MED-over the shoulder:  Talent opens the Molecular Imaging software on the computer monitor.

3.2. Then, open the MARS (Text overlay: MARS: Multimodal Animal Rotation System) capture software.  This module provides coordinated control of the MARS capture settings while leveraging the imaging system’s capture and analysis capabilities. 
3.2.1. SCREEN:  A screen movie to show that the MARS software is opened.  Text overlay: MARS: Multimodal Animal Rotation System.

3.3. Next, input the predetermined capture values (Text overlay:  Refer to the accompanying manuscript for fluorescence or X-ray capture settings).  Subsequently, save the parameters as individual session files.
3.3.1. SCREEN:  A screen movie to show that the predetermined capture values are entered.  Text overlay:  Refer to the accompanying manuscript for fluorescence or X-ray capture settings.

3.3.2. SCREEN:  A screen movie to show that the parameters are saved as individual session files.    

3.4. Then, create a rotation sequence protocol by selecting the “Create/Edit Protocols” button from the system interface acquire window.  Select the previously saved fluorescence session file and save as “Step One”.  Next, select the corresponding X-ray session file and save as “Step Two”. 
3.4.1. SCREEN:  A screen movie to show that the “Create/Edit Protocols” button is clicked to create a rotation sequence protocol.
3.4.2. SCREEN:  A screen movie to show that a previously saved fluorescence session file is selected and saved as “Step One”.  

3.4.3. SCREEN:  A screen movie to show that the corresponding X-ray session file is selected and saved as “Step Two”.

3.5. With “Step One” selected, use the “Set Rotation Series” from the “Before Image Capture” pop-up menu to set the desired starting angle, range, and increment to ensure seamless visualization of features.  The specific values include a starting angle of -180 degrees, a range of 375 degrees, and an increment of 15 degrees. 
3.5.1. SCREEN:  A screen movie to show that the “Before Image Capture” pop-up menu is pulled out and the “Set Rotation Series” is clicked.

3.5.2. SCREEN:  A screen movie to show that the starting angle of -180 degrees, a range of 375 degrees, and an increment of 15 degrees are entered.
3.6. Save the protocol and click the “Done” button to initialize the MARS.
3.6.1. SCREEN:  A screen movie to show that the protocol is saved and the “Done” button is clicked.

3.7. Now, anesthetize the mouse using a mixture of medical air and 2% isoflurane at a flow rate of 2 liters per minute. 
3.7.1. MED:  Talent places the mouse in the isoflurane chamber.

3.8. Then, start the alignment by selecting the “Preview” button in the “Acquire” menu to bring up the “Rotator” tab.  Use the fluorescence capture setting as specified for m-cherry imaging.  
3.8.1. SCREEN:  A screen movie to show that the “Preview” button in the “Acquire” menu is selected and the “Rotator” tab is clicked.

3.8.2. MED-over the shoulder:  Talent selects the fluorescence capture setting on the computer monitor.
3.9. Keep the door open during preview to speed up positioning, which also allows for visual inspection of the mouse positioning during the alignment procedure.  

3.9.1. MED:  Talent opens the door of the machine.

3.10. Next, select the “Load Mouse” option and proceed through the series of positioning menus. 
3.10.1. MED-over the shoulder:  Talent selects the “Load Mouse” option and proceeds through the series of positioning menus.
3.11. Ensure that the tubed end of the collapsible nose cone is in the nose cone recess.  Then, place the mouse in the prone orientation with its head in the nose cone. 
3.11.1. MED-over the shoulder:  Talent places the tubed end of the collapsible nose cone in the nose cone recess.

3.11.2. CU:  The mouse as it is placed in the prone orientation with its head in the nose cone.
3.12. Begin the calibration at the 0 degree position with the ventral side of the animal facing down.  Use the two knobs on the rotation system to position the animal so that it appears centered in the Preview window. 

3.12.1. MED-over the shoulder:  Talent begins the calibration at the 0 degree position by clicking the button on the monitor.

3.12.2. MED-over the shoulder:  Talent adjusts the two blue arrows next to the Motor Controls dial to position the animal support.
3.12.3. SCREEN:  A screen movie to show that the animal is centered in the Preview window.
3.13. Repeat the process as prompted for -180, - 90, +90, and +180 degree positions and click “Done”.
3.13.1. SCREEN:  A screen movie to show the finishing of the calibration at +180 degree position and “Done” is clicked.

3.14. Here is an example of a movie generated from the images acquired.
3.14.1. LAB_MEDIA:  51815_Mor_control 7-11 movie.avi
4. Results:  Tumor detection with fluorescence imaging
4.1. This figure shows the correlation between the intra-peritoneal tumor burden (Video editor, please highlight the top panel) and the fluorescence/X-ray overlay image (Video editor, please highlight the bottom panel). About 32 days post-injection of F2-mCherry ovarian cancer cells, 2D-imaging was performed and the mice were sacrificed to correlate the acquired image with the actual tumor burden (Video editor, please add red arrows).
4.1.1. LAB_MEDIA:  51815_Mor_Figure 6
4.2. And shown here are the rotation data sets that allow multi-angle imaging and the detection of tumors in Control (Video editor, please highlight the word “Control” on the y-axis), Paclitaxel treated (Video editor, please highlight the word “Paclitaxel” on the y-axis), and the Recurrent mice (Video editor, please highlight the word “Recurrence” on the y-axis). The image of a single mouse per panel is shown as it is rotated using the MARS system. Note that even in Control mice with significant tumor burden, tumor size could be underestimated depending on the angle the image was taken from.  

4.2.1. LAB_MEDIA:  51815_Mor_Figure 7
5. Conclusion (said by authors on camera)

5.1. Ayesha Alvero:   After watching this video, you should have a good understanding of how to establish an intra-peritoneal ovarian cancer xenograft model via the intra-uterine route as well as performing basic live animal imaging using a multimodal rotation system. 

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.  

Insert your media filenames here.
(1) movie: control 7-11 movie.avi

(2) ppt: JOVE 51815 conceptual narrative.ppt
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.

( 2013, Journal of Visualized Experiments


