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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? Please list 4-6 steps using the step numbers listed in this document: 2.6.-2.12.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  4.1.7

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 demonstrate the safe handling and capture of cotton rats using a specific method aimed at reducing the stress experienced by the animal. (Intro) This is accomplished by first placing an enrichment tube against the end of a rat cage and a securable steel basket on top. (P1) In the second step, the proper protective personal equipment is donned, (P2) and the cotton rat is allowed to crawl into the enrichment tube. (P3) The tube is then held against the side of the cage and the trapped animal is quickly transferred into a plastic container with air holes for transport to the anesthetic induction chamber. (P4) In the final step, a special nose cone specifically fitted for the cotton rat snout is placed on the animal to facilitate complete sedation. (P5) Ultimately, this capture procedure can be used to safely handle cotton rats in a manner that decreases their stress and increases their safety when using these highly excitable rodents in preclinical studies. (P6)
(P1) from Cotton Rat Graphic_Step 1, please show rat in “cage” (pale yellow rectangle outlining figure), then have grey “tunnel” appear
(P2) Show human “scientist” putting on/wearing mask or goggles similar (e.g., 3806 asset manager)
(P3) from Cotton Rat Graphic_Step 2, rat moves into tube until just tail is visible (like from Cotton Rat Graphic_Step 3)
(P4) Plastic container appears (from Cotton Rat Graphic_Step 4) and moves over rat (from Cotton Rat Graphic_Step 5), then show Cotton Rat Graphic_Step 6
(P5) Figure 3.pdf 
(P6) Figure 4.pdf
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Meghan Verschoor: Generally, individuals new to this method will struggle because of the discrepancies in the literature regarding the handling, housing and demeanor of the cotton rat.

1.2. Breanne Cuddington: Visual demonstration of this method is critical to complement the written accounts to prepare researchers for the behavioral challenges in working with cotton rats.   

1.3. Karen Mossman: Demonstrating the procedure will be Breanne Cuddington, a grad student, and Meghan Verschoor, a Post Doc, 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):
2. Capture and anesthesia

2.1. To decrease in-fighting, house the cotton rats individually in polycarbonate rat cages containing 1/8” corncob bedding, a section of PVC tubing no longer than 8 inches and nestlets for enrichment.

2.1.1. WIDE: Talent approaching rack of cotton rats in their cages

2.1.2. CU: Overhead shot of cage, then few seconds corncob bedding being added

2.1.3. CU: Overhead shot of age with bedding, then tubing being placed into cage

2.1.4. CU: Overhead shot of age with bedding and tube, then few seconds nestles being added
2.2. To allow for the safe and easy capture of the animals, place the enrichment tube against the end of the cage, and then sit a securable steel basket over the top of the cage containing rodent food and a water bottle.

2.2.1. CU: Overhead shot of cage, then tube being placed against end of cage

2.2.2. MED: Talent placing basket over cage

2.2.3. CU: Overhead shot of rodent food and water bottle (Video Editor: if appropriate, please indicate food and water bottle when mentioned)
2.3. Now gather a large clear plastic container with holes for air and a lid, an anesthetic induction chamber large enough to fit the container, and a nose cone fitted to the gas output hose.

2.3.1. MED: Talent1 picks up container, turns to show air holes

2.3.2. MED: Talent2 picks up induction chamber (induction chamber was gestured to as it is secured to anesthetic equipment table)
2.3.3. MED: Talent1 or 2 picks up nose cone (nose cone attachment to input and output hoses was shown)
2.4. Note that the cotton rat has an elongated snout, requiring a different shape to deliver the anesthetic gas, as depicted in this image of a nose cone engineered to properly fit a cotton rat.
2.4.1. LAB MEDIA: Figure 3.pdf
2.5. Working in pairs, researchers should put on thick leather gloves for protection during all parts of the procedure.

2.5.1. MED: Few seconds both researchers putting on gloves
2.6. When both researchers are ready, place the animal’s cage on a flat surface and remove the outer lid. 
2.6.1. MED: Talent1 places cage on flat surface, then removes outer lid

2.7. Then, when the animal is inside the enrichment tube, lift the steel feed tray slightly, and slowly maneuver the tube until it is parallel with the sides of the cage and against the back.
2.7.1. CU: Shot of animal inside tube

2.7.2. CU: Shot of feed try being lifted, then few seconds tube being lifted until parallel with sides of cage and against back
2.8. Next, slowly and deliberately lift the edge of the steel cover furthest from the enrichment tube, keeping the other end in contact with the cage. Have the second researcher make a space large enough for the plastic container.

2.8.1. CU: Few seconds edge of steel cover being lifted with end of tube in contact with the cage

2.8.2. MED: Few seconds Talent2 making space large enough for plastic container
2.9. Then, in one smooth, quick motion, push the plastic container on top of the enrichment tube. Maintain contact of the container with the side of the cage, trapping the animal in the tube. 
2.9.1. CU: Plastic container being pushed on top of enrichment tube

2.9.2. CU: Shot of animal trapped in tube against cage
2.10. [Spoken by Talent, interview style (looking just off camera)]: “When handling the cotton rats, it is important to be patient and to use a steady hand, as the animals have a strong flight-or-fight response and will try to avoid capture by running and jumping out of the cage. If an animal escapes, take care not to handle the cotton rat by the tail, as degloving can occur.”

2.10.1. MED: Talent speaking the above, interview style (Authors: Please change the above words if you’d like. In particular, if there are further tips that you can give to help the viewer with these next few steps, this would be a great time to give it.)
2.11. Remove the steel feed tray and give the plastic container lid to the other researcher.

2.11.1. MED: Talent1 removes steel feed tray

2.11.2. MED: Talent1 giving plastic container lid to Talent2

2.12. Then slide the plastic lid between the side of the cage and the container, being mindful of the trapped animal’s appendages in the process, and closing, but not sealing, the container.
2.12.1. CU: Plastic lid being slide between side of cage and container

2.12.2. MED: Talent2 closing, but not sealing, container

2.13. Making sure the container remains closed, transport the animal to the induction chamber.

2.13.1. MED: Few seconds Talent transporting animal to induction chamber

2.14. Then have one researcher quickly place the animal in the chamber and remove the container lid in one fluid motion, while the other opens and immediately replaces the induction chamber lid.

2.14.1. MED: Talent2 places animal in chamber and removes container lid

2.14.2. (shot together with 2.14.1) MED: Talent1 opens and replaces induction chamber lid 
2.15. Finally, after administration of the anesthesia, return the rat to its cage with monitoring until the animal regains full mobility and sternal recumbency.

2.15.1. CU: Shot of nose cone being fitted over animal’s nose (TEXT: Isoflurane 5 l/min)

2.15.2. MED: Talent placing animal in cage

2.15.3. CU: Few seconds fully mobile cotton rat ambling around 
3. Results: Representative oncolytic virus evaluation

3.1. The injection of viable tumor cells is important for proper tumor formation. In this image, a healthy monolayer of LCRT cells that can be prepared for injection into cotton rats is shown. In contrast, these LCRT cells have a low viability and should not be used for injections. 
3.1.1. LAB MEDIA: Figure 1.pdf (Video Editor: with “in this image … is shown” please highlight the left image; with “in contrast … injections” please highlight the right image)
3.2. The tumors formed from LCRT cells are fast growing, and as a result, necrotic centers often form. As such, tumor formation should be monitored carefully to avoid ulceration. If ulceration occurs, the animal should be sacrificed to avoid infection and possible death from sepsis. 
3.2.1. LAB MEDIA: Figure 4.pdf (Video Editor: with “And as a result … form” please highlight the left image; with “As such … ulceration” please highlight the right image)
3.3. Maintaining tumor tissue integrity after excision will result in a sample that is a more accurate representation of the tumor in vivo. For example, here an excision technique by which the tumor is carefully separated from surrounding tissue using a scalpel and tweezers is shown.
3.3.1. LAB MEDIA: Figure 5 Updated.pdf (Video Editor: with “here … shown” please highlight/trace oval/area of image within oval)

3.4. As shown in this final image, the dense and highly vascularized structure of the tumor is maintained by this excision technique, which is important for the analysis of treatments that affect tumor vasculature, as is the case with many oncolytic viruses.
3.4.1. LAB MEDIA: Figure 6.pdf                

4. Conclusion (said by authors on camera)
4.1. Breanne Cuddington: While attempting this procedure, it’s important to remember to remain calm and to carry out each step slowly and deliberately to avoid agitating the cotton rats.

4.2. Meghan Verschoor: After watching this video, you should have a good understanding of how to safely handle and capture cotton rats.

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.  
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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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