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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.5.2, 2.6.1, 2.8.1, 2.8.2, 2.11.1
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.5.2., 2.8.1
E. Will the filming need to take place in multiple locations? Y, two locations 10 km apart

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the significance of your method to the viewer. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 	Comment by Bridget Colvin: Authors: The Required statements and the Optional statements comprise the Introduction. There is not a separate introduction statement.

A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. [bookmark: _Hlk523317568]Xiao-Min Wang: This method can help answer key questions in the cancer field about how the microenvironment supports tumor growth or whether a specific drug can effectively inhibit breast cancer progression. 
1.2. [bookmark: _Hlk523317606]Xiao-Min Wang: The main advantages of the tumor induction technique are that no surgery is needed and it is a less invasive manner in which to establish breast cancer in situ.  

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  	Comment by Bridget Colvin: Authors: Each Author can give only one Optional statement.
1.3. [bookmark: _Hlk523317668]Gan-Lin Zhang: Using this technique, the tumor cells grow within the mammary fat pad in the appropriate tissue environment, mimicking human breast cancer progression more closely than subcutaneous injection or xenograft methods.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. Yi Zhang: Ke-Xin Cao, our technician, and I will assist Gan-Lin Zhang in demonstrating the procedure.

D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.5. Procedures involving animal work have been approved by the Institution of Animal Care and Use Committee of Capital Medical University.

Protocol: (read by voice talent at JoVE)

2. Orthotopic Injection
2.1. On the day before the operation, manually restrain the recipient mouse [1-WIDE] and turn the animal belly side up to the fur to be shaved around the fourth nipples [2-CU].
2.1.1. Talent restraining mouse
2.1.2. Shot of mouse belly-side up, then fur being shaved
2.2. Wipe the hair with a thin layer of depilatory cream [1-CU], using distilled water to remove the cream after 30-60 seconds [2-CU], and dry the mouse with soft paper [3-MED-TXT].
2.2.1. Cream being applied
2.2.2. Cream being removed
2.2.3. Talent drying mouse (TEXT: Repeat for each mouse)

2.3. On the day of the operation, dilute the murine breast cancer cell suspension to a 2 x 105 cells/mL of PBS concentration in a sterile microcentrifuge tube on ice [1-MED]. 

2.3.1. Talent adding cells to tube, with PBS and cell culture containers visible in frame

2.4. Before each injection, load one 1-mL syringe equipped with a 0.45×16 needle with 50 microliters of cells per mouse [1-CU] and confirm a lack of response to toe pinch in each sedated animal [2-ECU-TXT]. 

2.4.1. Syringe being loaded
2.4.2. Toe being pinched (TEXT: Anesthesia: 2% isoflurane)

2.5. Apply ointment to the animals’ eyes [1-ECU] and use tweezers to tent the skin around the fourth nipple of the first mouse to create a “tunnel” for the syringe to follow [2-CU].

2.5.1. Ointment being applied
2.5.2. Skin being tented

2.6. Holding the syringe with the bevel facing upwards, subcutaneously enter the skin at 5-10 mm from nipple, following the “tunnel” until the needle tip almost reaches the nipple [1-ECU].

2.6.1. Shot of needle with bevel facing up, then needle entering skin [Editor: 2.6.1, 2.8.1, 2.8.2, 2.10.1, 2.10.2 were shot continuously]

2.7. Gan-Lin Zhang: “Using tweezers to tent the skin around the fourth nipple creates a tunnel for the syringe to follow. The needle should be entered between the tweezer tips and should rise up instead of depressing into the tissue.” [1-MED-interview style]

2.7.1. Gan-Lin Zhang, speaking the above interview style (looking just-off camera) [Author comment: 2.71 and 2.9.1 (speaking by the fume hood) were shot after 2.11.1]

2.8. Carefully move the needle tip up into the mammary fat pad until the bevel is under the nipple [1-ECU] and release the skin tent to allow a slow injection of the cancer cells [2-ECU].

2.8.1. Needle being moved under nipple 
2.8.2. Tweezers being released/cells being injected [Editor: 2.6.1, 2.8.1, 2.8.2, 2.10.1, 2.10.2 were shot continuously]
2.9. Gan-Lin Zhang: “Upon insertion, carefully move the needle tip up into the mammary fat pad until the bevel is under the nipple and you feel resistance to ensure delivery of the cells to the correct location.” [1-MED-interview style]

2.9.1. Gan-Lin Zhang, speaking the above interview style (looking just off-camera) [Author comment: 2.71 and 2.9.1 (speaking by the fume hood) were shot after 2.11.1]

2.10. When all of the cells have been injected, turn the needle slightly to the side and retract the syringe slowly [1-CU], using a cotton swab to apply pressure to the needle wound for 10-20 seconds to make sure there is no fluid seepage [2-CU].

2.10.1.  Needle being turned/syringe being retracted
2.10.2.  Wound being pressed [Editor: 2.6.1, 2.8.1, 2.8.2, 2.10.1, 2.10.2 were shot continuously]

2.11. The injected nipple should appear as a transparent, white, flat sphere with the nipple in the center [1-ECU-TXT].

2.11.1.  Shot of nipple (TEXT: Keep mouse anesthetized for additional min to prevent wound opening/tumor cell leakage)

3. Tumor Growth and Metastasis Analysis and Harvesting 

3.1. To establish the tumor volume, restrain the mouse belly-side up [1-WIDE] and use a caliper to measure the tumor length and width [2-CU-TXT].

3.1.1. Talent turning restrained mouse belly-side up
3.1.2. Tumor being measured with caliper [TEXT: Tumor volume = (L x W2)/2]

3.2. To capture the tumor bioluminescence, 10 minutes before imaging, inject 150 mg/kg of D-luciferin into the back of the mouse’s neck [1-MED] and capture bioluminescence images of the primary tumor and metastases under the appropriate bioluminescence imaging parameters [2-MED].

3.2.1. Talent injecting mouse
3.2.2. Talent at microscope

3.3. At the appropriate experimental time point, use scissors to harvest the tumor from the skin [1-ECU] and apply the appropriate antibiotic and analgesic solutions to the surgical site to prevent infections and to relieve postoperative pain [2-CU-TXT].

3.3.1. Tumor being removed
3.3.2. Antibiotic/analgesia being applied (TEXT: See text for anesthesia, analgesia, and antibiotic details)

3.4. Then close the skin with a surgical suture according to standard protocols [1-CU] and allow the animal to recover under a warming lamp with monitoring until full recovery [2-MED-TXT].

3.4.1. Suture being placed 
3.4.2. Talent placing mouse under lamp (Videographer: More Talent than mouse in shot) (TEXT: See text for full post-operative care details)

3.5. Use a scalpel to cut the primary tumor into two equal pieces [1-ECU] and store one half of the tissue in 4% paraformaldehyde for subsequent hematoxylin and eosin staining and immunohistochemistry [2-MED] and freeze the other half in liquid nitrogen for western blotting or RNA isolation [3-CU].

3.5.1. Tumor being halved
3.5.2. Talent placing tissue into PFA, with stock PFA container visible in frame
3.5.3. Tissue being snap frozen

3.6. At the appropriate experimental endpoint, harvest the lungs according to standard dissection protocols [1-MED] and wash the organ in PBS [2-CU].

3.6.1. Talent placing lungs into dish (Videographer: No need to show mouse at all)
3.6.2. Lungs being washed

3.7. Then fix the lungs in 4% paraformaldehyde to verify metastasis by hematoxylin and eosin staining [1-MED].

3.7.1.  Talent placing lungs in PFA, with stock PFA container visible in frame
4. Results: Representative Tumor and Metastasis Analyses 

4.1. Primary tumor growth can be measured by tumor volume [1-LM] and living tumor cell bioluminescence as demonstrated [2-LM].

4.1.1. Authors: please upload the Primary tumor images from Figure 2 together with the Before tumor resection graph through the submission link in a new .ai or .psd file: Video Editor: please emphasize grey data line in graph
4.1.2. Figure 2 Primary tumor and Before tumor resection graph: Video Editor: please emphasize bioluminescence in at least one Primary tumor image

4.2. Metastases are not observed during the early stages of the inoculation, as either no secondary tumor has been established [1-LM] or the strong bioluminescent signals of the primary tumor obstruct the detection of small metastatic foci with weak signals [2-LM].

4.2.1. Authors: please upload the Primary tumor images from Figure 2 together with the Before tumor resection graph through the submission link in a new .ai or .psd file: Video Editor: please emphasize lack of metastasis signals in days 7-16 Primary tumor images
4.2.2. Figure 2 Primary tumor and Before tumor resection graph: Video Editor: please emphasize bioluminescence signals in days 23-29 Primary tumor images

4.3. After resection, the bioluminescent signal from the metastatic foci of distant organs can be detected and analyzed [1-LM].

4.3.1. Authors: please upload the Metastasis images from Figure 2 together with the After tumor resection graph through the submission link in a new .ai or .psd file: Video Editor: please bioluminescence signals in days 35-41 Metastasis images and/or black data line

4.4. Analysis of the morphology of both primary breast tumor [1-LM] and lung sections by hematoxylin and eosin staining [2-LM] reveals increased angiogenesis in the tumor cell-inoculated animals as evidenced by anti-CD31 microvessel marker staining [3-LM].

4.4.1. Authors: please upload the images from Figure 3 through the submission link without the A-D labels together in a new .ai or .psd file: Video Editor: please emphasize left column of images
4.4.2. Figure 3: Video Editor: please emphasize right column of images
4.4.3. Figure 3: Video Editor: please emphasize bottom row of images

5. Conclusion (said by authors on camera):
5.1. Gan-Lin Zhang: While attempting this procedure, it’s important to remember to make sure the needle tip is in the correct location before delivering the tumor cells.
5.2. Gan-Lin Zhang: Following this procedure, other methods, like animal ultrasound, can be performed to answer additional questions about blood supplementation of the primary tumor in vivo.
5.3. Xiao-Min Wang: After its development, this technique paved the way for researchers in the field of tumorigenesis and drug development in exploring the key factors and pathways involved in tumorigenesis and the mechanisms of anti-cancer drug in murine animal models.
5.4. Yi Zhang: Don't forget that working with isoflurane or other gas anesthesia can be extremely hazardous and that precautions, such as using an activated carbon mask, should always be taken while performing this procedure.   
  

Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 
3.1.2. 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. 

Authors: please indicate the names of the requested modified files (as indicated in yellow highlighting) here.
[bookmark: _GoBack]
Fig.1 need to be replaced by the new figure attached. 



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 in the email accompanying the finalized script.
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