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A.  Will you require JoVE to record video microscopy? Y,    
B.   Does your protocol include software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 2.4.-2.7., 3.7.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.5., 2.6.
E.  Will the filming need to take place in multiple locations? Y, 300 m apart


1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal (read by voice talent at JoVE):

The overall goal of this microsurgical technique is to inject colorectal tumor cells into the cecal wall to induce reproducible and metastatic colorectal tumors in mice. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Sebastian Schölch: This method can help answer key questions in the field of preclinical oncology about circulating tumor cell molecular biology. 
1.2. Sebastian Schölch: The main advantage of this technique is that the tumors are highly uniform and reproducible, allowing reliable tumor stage prediction and predictable circulating tumor cell induction.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Sebastian Schölch: Demonstrating the procedure with me will be Sebastián García, a resident surgeon from my group.
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.

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving animal subjects have been approved by both the Institutional and Governmental Animal Care and Use Committees.

Protocol (read by voice talent at JoVE):
2. Orthotopic Mouse Model
2.1. Begin by using atraumatic forceps to carefully exteriorize the cecum of a 6-8 week old immunocompromised mouse [1-WIDE-TXT], placing the blind end of the cecum on the abdomen so that pouch points cranially [2-CU].
2.1.1. Few seconds Talent exteriorizing cecum (Videographer: More Talent than mouse in shot) (TEXT: Anesthesia: 3-3.5% sevoflurane; Analgesia: 0.05 mg/kg buprenorphine)
2.1.2. Pouch being pointed cranially 
2.2. For the intracecal injection, mount a standard 1 mL syringe equipped with a 30 gauge cannula and loaded with the tumor cells [1-CU-TXT] onto a microinjection pump that is mounted on a micromanipulator [2-MED].
2.2.1. Few seconds cells being aspirated, with cell container label visible in frame if possible (TEXT: See text for tumor cell preparation details) 
2.2.2. Few seconds Talent mounting syringe onto microinjection pump 
2.3. Next, use the atraumatic forceps to carefully grasp the tip of the cecum [1-CU] and use a second forceps moistened with warm saline to gently smooth the cecum with downward strokes [2-CU].
2.3.1. Cecum tip being grasped (Videographer: Combine 2.3.1. and 2.3.2. as appropriate)
2.3.2. Few seconds cecum being smoothed (Videographer: Combine 2.3.1. and 2.3.2. as appropriate)
Editor – I’m not sure why this section was placed in red by the author, but I’m working under the assumption that it exists.
2.4. Now move the animal under a binocular surgical microscope [1-MED] and, with the cannula directly parallel to and above the cecum [2-SCOPE], use two atraumatic forceps to carefully stretch the tissue at both ends of the exteriorized end of the cecum [3-SCOPE].
2.4.1. Talent placing mouse under microscope (Videographer: More Talent than mouse in shot)
2.4.2. Shot of cannula parallel to and above cecum (Videographer: Combine 2.4.2. and 2.4.3. as appropriate)
2.4.3. Few seconds cecum being stretched (Videographer: Combine 2.4.2. and 2.4.3. as appropriate)
2.5. Slowly pull the cecum over the cannula, taking care not to perforate the entire bowel wall or the serosa beyond the initial point of penetration [1-SCOPE-TXT] and place the cannula above the blood vessels and under the thin translucent membrane inside the bowel wall [2-SCOPE].
2.5.1. Few seconds cecum being pulled over cannula (TEXT: Rest arms on surface to reduce tremor)
2.5.2. Few seconds cannula being placed
2.6. When the cannula is in place, use a foot switch to inject 20 microliters of cells over a period of 20 seconds between the thin, translucent, serosa lining above the intramural blood vessels and the muscularis [1-SCOPE-TXT].
2.6.1. Shot of cannula in place, then few seconds cells being injected (Video Editor: if possible/appropriate, please inject serosa lining and/or muscularis when mentioned) (TEXT: Injection rate: 1 microliter/second)
2.7. When all of the cells have been injected, carefully remove the cannula [1-SCOPE] and place a dry swab on the cecum [2-SCOPE].
2.7.1. Few seconds cannula being removed		SCOPE SHOT NO.2, Cam Mat. SLATE 2-5-7-1
2.7.2. Dry swab being placed under cecum
2.8. To prevent artificial peritoneal dissemination, lyse any leaked cells with a thorough distilled water-rinse [1-SCOPE] and gently return the cecum to the abdominal cavity [2-SCOPE].
2.8.1. Few seconds cecum being rinsed
2.8.2. Few seconds cecum being returned to cavity
2.9. Close the abdominal wall with 6-0 rapidly absorbable running sutures [1-SCOPE] and the skin with surgical wound clips [2-SCOPE].
2.9.1. Few seconds suture(s) being placed
2.9.2. Few seconds skin being closed
2.10. Then place the mouse on a heating map set to 38 °C with monitoring until full recumbency [1-MED-TXT].
2.10.1. Talent placing mouse onto heat map (Videographer: More Talent than mouse in shot) (TEXT: See text for full aftercare details)
3. Circulating Tumor Cell (CTC) Isolation from Whole Blood 
3.1. To isolate the circulating tumor cells, at the appropriate experimental end point, fill 15 mL conical tubes with 5 mL of density gradient medium per tube [1-WIDE] and carefully transfer whole blood samples collected from tumor-bearing animals onto the density gradient layers [2-CU-TXT].
3.1.1. Few seconds Talent adding density gradient to at least one tube
3.1.2. Few seconds blood being layered onto one density gradient (TEXT: See text for blood collection details)
3.2. Separate the cells by centrifugation [1-MED-TXT] and carefully remove the upper layer of supernatant [2-CU].
3.2.1. Talent placing tube(s) into centrifuge (TEXT: 30 min, 300 x g, 4°C, no brake)
3.2.2. Shot of layers if visible, then few seconds supernatant being removed
3.3. Pour the remaining samples into new 15 mL tubes [1/2-MED] for a second centrifugation followed by two washes in PBS [2-MED-TXT].
3.3.1. Few seconds Talent pouring sample(s) into tube
3.3.2. ADDED: Talent aspirating layer Editor I’m not sure how this shot fits here, if they pour THEN aspirate, but please use if obvious.
3.3.3. Talent placing tube(s) into centrifuge bucket, with PBS container visible in frame (TEXT: 15 min, 300 x g, at 4°C, x3)
3.4. After the second wash, resuspend the pellets in 200 microliters of PBS supplemented with EDTA [1-CU-TXT] and add 4 microliters of anti-EpCAM antibody to each sample for a 20 minute incubation on ice in the dark [2-MED].
3.4.1. Shot of pellet(s) if visible, then few seconds cells being resuspended in PBS + EDTA, with PBS + EDTA container label visible in frame (TEXT: See text for all reagent concentration/preparation details)
3.4.2. Few seconds Talent adding antibody to at least one tube, with antibody container visible in frame
3.5. Next, use a hydrophobic barrier pen to draw an approximately 1 cm circle in one sterile, 6 cm Petri dish per sample [1-MED-over the shoulder] and add 700 microliters of picking buffer to each circle [2-CU], followed by 50 microliters of cell suspension [3-CU].
3.5.1. Few seconds Talent drawing barrier to at least one dish
3.5.2. Few seconds picking buffer being added to circle to one dish, with picking buffer container label visible in frame
3.5.3. Few seconds cells being added to circle to one dish, with cell container label visible in frame
3.6. Use a microscope to check the density of the cells [1/3-SCOPE/MED-TXT] and allow the samples to settle for about 5 minutes [2-MED].
3.6.1. Shot of cell density in one dish OR Few seconds Talent at microscope, checking cell density (TEXT: Split sample into different dishes as necessary)
3.6.2. Talent placing dish(es) for settling and/or Talent setting timer/looking at watch/clock
3.6.3. [bookmark: _GoBack]Replacement shot for checking density of cells Editor, please use either or both to cover the first part of 3.6
3.7. Then screen the drop of cells for EpCAM positivity [1-LM] and use the micromanipulator to transfer the cells of interest into 50 microliters of the appropriate buffer for the intended subsequent downstream analysis [2-MED].
3.7.1. Authors: please upload Figure 1B as its own .ai, .tif or .psd file without the B label through the submission link 
3.7.2. Few seconds Talent adding cells to tube(s), with dish(es) visible in frame
4. Results: Representative Murine Colorectal Cancer Induction

4.1. The use of colorectal cells in this model reliably results in moribund mice within 35 days of tumor cell injection, with the primary tumors measuring about 10 mm in size [1-LM] and with liver [2-LM] and lung metastases [3-LM] and circulating tumor cells almost invariably present [4-LM]. 

4.1.1. Fig 1+2 A.tif: please outline/indicate brown tumor tissue in left image and outline/indicate lighter purple cells/tumor on left side of right image (TEXT: i.e. HCT116)
4.1.2. Fig 1+2 B.tif: please outline/indicate some white tumor metastases in left image and outline/indicate lighter pink tumor in middle/bottom of right image
4.1.3. Fig 1+2 C.tif: please indicate some white tumor metastases in left image and outline/indicate brown staining in center of right image
4.1.4. Fig 3 A.tif: please add arrows as in original Figure 3A

4.2. Further, the circulating tumor cells can be easily isolated for downstream analysis [1-LM].

4.2.1. Fig 3A+B.tif: please indicate right image/green cells in right image
5. Conclusion (said by authors on camera)
5.1. Sebastian Schölch: Once mastered, this technique can be completed in 10 minutes if it is performed properly, facilitating the formation of uniform and metastatic tumors that can be used for both therapeutic and molecular studies. 
5.2. Sebastian Schölch: The limitations of the model include its dependency on cell lines that have their own limitations, such as anaplasia, and the immunodeficiency of the mice, both of which can be overcome by using murine colorectal cell lines.
5.3. Sebastian Schölch: This technique may be a valuable addendum to the currently available mouse models of colorectal cancer, however, due to its simplicity compared to other models.

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.  

Fig 1+2 A.tif
Fig 1+2 B.tif
Fig 1+2 C.tif
Fig 3A.tif
Authors: please consider uploading Figure 3B through the submission link for use in the protocol
Fig 3 A+B.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 are included in the email accompanying the finalized script.
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