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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  N
Can you record movies/images using your own microscope camera? (Y/N) N
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include software usage? (Y/N) N
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.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
3.2, 3.3, 3.4, 3.5, 3.6, 3.9
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
3.5; the text description for this step also includes what we do to ensure success.
5. Will the filming need to take place in multiple locations? (Y/N) N
If yes, how far apart are the locations? 


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Dongxi Xiang: This protocol will help researchers generate a new type of mouse model to recapitulate human breast cancer development from different subsets of mammary epithelial cells [1]. 

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Dongxi Xiang: This technique allows researchers to generate breast cancer mouse models in a developmental-stage, tissue, and cell-type specific manner and without a need for extensive mouse breeding [1]. 

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Brigham and Women’s Hospital [1].

1.3.1. Title Card


Section - Protocol
2. Preoperative Preparation
2.1. To begin this procedure, generate, maintain, and anesthetize floxed mice as described in the text protocol. Bring the mouse to an area separate from where the surgery is to be performed [1].
2.1.1. MED: Talent brings the mouse to the area for hair removal.
2.2. After confirming anesthesia by performing a toe pinch [1], inject meloxicam as analgesia subcutaneously at a dose of 5 milligrams per kilogram to prepare for the surgical procedure [2]. 
2.2.1. CU: Mouse foot as talent confirms anesthesia by toe pinch. Avoid showing the mouse face.
2.2.2. CU: Mouse as talent injects meloxicam subcutaneously at a dose of 5 milligrams per kilogram. Avoid showing the mouse face.
2.3. Expose the nipple surgical site by applying several drops of hair removal cream [1]; remove excessive cream and loose hair using soft paper towels. Shaving is not recommended to avoid damage to the nipples [2].
2.3.1. CU: Surgical site as talent applies several drops of hair removal cream.
2.3.2. [bookmark: _GoBack]CU: Surgical site as talent removes the excessive cream and loos hair with soft paper towels. TEXT: Use caution to remove chemical depilatory agent in a timely fashion. Leaving the agent on too long may result in chemical burn to the skin.
2.4. Disinfect the surgical site with iodophors first, followed by 70% alcohol, and end with a final application of scrub iodophors [1]. Do this in a circular motion from the center of the work area toward the periphery using a gauze sponge or cotton-tipped applicator [2]. Repeat the cycle three to four times [3].
2.4.1. CU: Surgical site as talent disinfects with iodophors.
2.4.2. ECU: Surgical site as talent scrubs in a circular motion from the center of the work area towards the periphery using a gauze sponge or cotton-tipped applicator.
2.4.3. MED: Talent continues to disinfect the surgical site.
3. Intraductal Injection
3.1. Use aseptic techniques throughout the surgical procedure. Make an incision site on the skin at a length of approximately 1 centimeter between the two fourth inguinal mammary glands [1]. Carefully separate the skin flap from the parietal peritoneum (puh-rahy-i-tl per-i-tn-ee-uh m) so as to visualize the mammary ductal tree [2].
3.1.1. ECU: Surgical site as talent as talent makes an incision site of 1 cm between the two fourth inguinal mammary glands.
3.1.2. ECU: Surgical site as talent carefully separates the skin flap from the parietal peritoneum to visualize the mammary ductal tree.
3.2. Carefully hold the nipple with Watchmaker’s forceps and remove the exterior nipple without cutting any nearby skin, using a micro-dissection scissor [1].
3.2.1. ECU: Nipple as talent carefully holds it with the Watchmaker’s forceps and removes the exterior nipple without cutting any nearby skin, using a micro-dissection scissor.
3.3. Load approximately 3 to 5 microliters of Cre adenovirus injection mixture into a 25 microliter Hamilton syringe with a 33 Gauge metal hub needle affixed [1]. Estimate the volume of the injection mixture in the syringe based on the blue dye included in the mixture [2]. 
3.3.1. MED: Talent prepares 25 microliter Hamilton syringe with a 33 Gauge metal hub needle. Continue action in next shot.
3.3.2. CU: Syringe as talent loads it with Ad-Cre injection mixture.
3.4. Gently hold the edge of the skin flap with a fine curved tweezer and inject the Cre adenovirus injection mixture slowly into the nipple, while monitoring the spreading of blue dye into the mammary ductal tree [1]. Maintain the injection rate as slow as possible to avoid damage to the ductal lumen [2].
3.4.1.  ECU: Talent gently holds the skin flap with a fine curved tweezer and injects the Ad-Cre injection mixture slowly into the nipple. Continue action in next shot.
3.4.2. CU: Syringe showing the slow and steady injection rate as talent injects the mixture.
3.5. A successful intraductal injection is indicated by injected fluid spreading throughout the entire ductal tree without leaking into the stromal compartment [1]. Gently withdraw the needle from the nipple to avoid any leakage of the injected fluid [2].
3.5.1. ECU: Ductal tree as the injected fluid spreads throughout it. (Shot not filmed. Use Figure 4 instead).
3.5.2. CU or ECU: Needle as talent gently withdraws it from the nipple. 
3.6. Examine the distal side of the mammary gland or the surrounding area of the injected nipple [1].
3.6.1. CU: Surgical site as talent examines the distal side of the mammary gland or the surrounding area of the injected nipple.
3.7. Dye diffusing into the nearby stroma, as shown here, indicates a mammary fat pad injection rather than a successful intraductal injection [1]. 
3.7.1. LAB MEDIA: Image of mammary fat pad injection. Authors, please upload this image to your project page.
3.8. Close the surgical wounds in the skin with wound clips [1].
3.8.1. ECU: Surgical wounds as talent closes the skin with wound clips. 
3.9. Remove the mouse from the anesthesia and place it on a heating pad inside a clean cage for recovery [1]. Monitor the development of the mammary tumor as described in the text protocol [2].
3.9.1. CU: Mouse as talent places it on a heating pad inside a clean cage for recovery.
3.9.2. CU: Recovered mouse as it moves around the cage.




Section – Results
4. Results: Key Features of Genetic Manipulations of Mammary Epithelial Cells Based on Intraductal Injection of Ad-Cre 
4.1. The youngest female mice for which intraductal injection can be successfully performed are those at approximately 3 weeks of age [1]. Although, for most mammary tumor induction experiments, young adult female mice are used [2].
4.1.1. LAB MEDIA: Intraductal_AdCre_Fig3(nowFig4).pptx – Video editors, please emphasize the left-most panel.
4.1.2. LAB MEDIA: Intraductal_AdCre_Fig3(nowFig4).pptx – Video editors, please emphasize the middle panel.
4.2. Intraductal injection, with a larger volume of the injection mixture, can be performed in female mice during early/mid-gestation to target alveolar cells [1].
4.2.1. Intraductal_AdCre_Fig3(nowFig4).pptx – Video editors, please emphasize the right-most panel.
4.3. To target different mammary epithelial cell subpopulations for mammary tumor induction, Cre adenoviruses, under the control of different mammary epithelial cell subset-specific promoters, were used for injection [1].
4.3.1. LAB MEDIA: Intraductal_AdCre_Fig4(nowFig5).pptx
4.4. For example, Cre adenovirus, under the control of Keratin 8 promoter, was used to target luminal mammary epithelial cells [1]. 
4.4.1. LAB MEDIA: Intraductal_AdCre_Fig4(nowFig5).pptx – Video editors, please emphasize the left side of the figure, under the “Ad-K8-Cre” label.
4.5. Cre adenovirus under the control of Keratin 5 promoter targeted the basal lineage, leading to genetic marking of only basal mammary epithelial cells [1]. 
4.5.1. LAB MEDIA: Intraductal_AdCre_Fig4(nowFig5).pptx – Video editors, please emphasize the right side of the figure, under the “Ad-K5-Cre” label.
4.6. For female p53 floxed homozygous mice with the Rosa26-YFP reporter, the intraductal injection of Keratin 8 Cre adenovirus led to the development of mammary tumors several months after the injection [1]. 
4.6.1. LAB MEDIA: Intraductal_AdCre_Fig5(nowFig6).pptx – Video editors, please show only the left panel here and emphasize the arrows.
4.7. Due to the inclusion of the conditional R26Y reporter, tumor epithelial cells were typically marked by YFP and could be detected by flow cytometry. The cells can be enriched by the flow-sorting of YFP-positive cells for further analysis [1].
4.7.1. LAB MEDIA: Intraductal_AdCre_Fig5(nowFig6).pptx – Video editors, please show only the right panel here. Please emphasize the white box labeled “YFP+ 8.8%” as the first sentence is narrated.



Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Dongxi Xiang: The most important things to remember when attempting this procedure are to [1]: use a small injection volume… [2], inject slowly… [3], and also withdraw the needle slowly [4]. 

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

5.1.2. Shot 3.3.2 can be shown here.

5.1.3. Shot 3.4.2 can be shown here.

5.1.4. Shot 3.5.2 can be shown here.
5.2. Dongxi Xiang: Following this procedure, one can monitor progression of the targeted YFP positive mammary epithelial cells to premalignant and cancer stages by flow cytometry or co-immunofluorescence staining of the injected gland [1].

5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 
5.3. Dongxi Xiang: This technique will pave the way for researchers to study cells of origin of breast cancer, how they respond to different oncogenic events, and how they progress to cancer cells [1]. 

5.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
5.4. Dongxi Xiang: Both adenovirus and the needle for injection are potentially hazardous. Therefore, one should always wear gloves and use safety needles and syringes when performing intraductal injection [1].  

5.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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