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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:

3.4, 3.5, 3.6, 3.7, 4.2, 4.3, 4.4

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Step 3.5 to ensure success it is important to have the dyes, cotton-tipped swabs, sterile gauze, vinegar, and blades arranged for easy access and in order to avoid contamination during tissue processing. 
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):
Conceptual Narrative:
The overall goal of the following experiment is to culture non-enzymatically disrupted, sterile breast tissue containing areas of in situ ductal carcinoma, or DCIS (Pronounce: D-C-I-S), lesions to engender the spontaneous formation of mammospheres in vitro. (Intro) This is achieved by first partially submerging small pieces of breast tissue containing ductal segments in a minimal volume of serum-free medium to provide an oxygen and nutrient gradient within the organoid. (C1) Next, the organoids are cultured without disturbance until the epithelial cells and fibroblasts emerge from the open ducts and attach to the tissue culture flask. (C2) Ultimately, the epithelial origin of the resulting spontaneous mammosphere formation can be confirmed by both direct microscopic examination and immunofluorescence staining. (C3)

From 59126_Espina_Schematic.pptx

(C1) show big blue tube of purple cells from (C3) (but closed on both ends) and have tissue tube enter open culture flask, then have media appear and rise until tube is partially submerged

(C2) have blue cap appear/close flask, then zoom into blue tube within flask and have purple epithelial cells and green fibroblasts emerge from end of tube and attach to bottom of flask (similar to entire (C3) graphic)
(C3) Figure 6_51926.tif: with “direct microscopic examination” please highlight the first top and bottom left images (phase contrast and brightfield); with “and immunofluorscence staining”please highlight the right 3 images (DAPI, EPCAM, and Merged)

B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Virginia Espina: The main advantage of this technique over existing methods, like enzymatic dissociation of the breast tissue, is that this breast DCIS organoid culture maintains the biological context of the ductal microenvironment without disrupting the in vivo cellular interactions.   

1.2. Lance Liotta: Though this method can provide insight into breast ductal carcinoma in situ, it can also be applied to other types of pre-invasive neoplastic lesions such as pancreatic intraepithelial or prostatic intraepithelial neoplasias.

1.3. Holly Gallimore: When performing this procedure, it’s important to take care that the tissue remains sterile during the transport between the surgical suite and the tissue processing area. Furthermore, the instruments and reagents used for the tissue processing should also be sterile to prevent contamination when grossing the tissue.

Protocol (read by voice talent at JoVE):
2. Tissue acquisition and grossing
2.1. Before acquiring the tissue specimens, first disinfect the work area with 70% ethanol and open a pair of sterile gloves, placing the wrapper on the work surface. 
filmed as continuous segments: 2.1 - 2.2.2
2.1.1. WIDE: Few seconds Talent wiping down work area

2.1.2. MED: Talent opens gloves, puts wrapper on work surface

2.2. Place the sterile interior of the glove wrapper face up and then put on the gloves. 
2.2.1. CU: Wrapper being placed face

2.2.2. MED: Few seconds Talent putting on second glove
2.3. Next, clean the surface of the specimen container with 70% ethanol and remove the plastic wrap from the container. 
2.3.1. MED: Few seconds Talent cleaning specimen container surface

2.3.2. MED: Few seconds plastic wrap being removed from container

2.4. Place the breast tissue specimen on the glove wrapper, and then dip two cotton tipped swabs into tissue marking dye. Roll the swabs across the tissue surface to apply the dye to the tissue. 
filmed as continuous segments: 2.4 - 2.5.2
2.4.1. CU: Tissue being placed on glove wrapper

2.4.2. MED: Talent dipping swabs into dye (TEXT: See text for all reagent/media preparation)
2.4.3. CU: Few seconds tissue being marked by dye

2.5. Blot the dyed tissue with a piece of vinegar soaked gauze, and then cut the breast tissue into ~5 mm thick vertical pieces without cutting all the way through the tissue. 
2.5.1. CU: Few seconds tissue being blotted with gauze (TEXT: Discard gauze after use)

2.5.2. CU: Few seconds tissue being cut into at least a few pieces

2.6. [Spoken by Talent, interview style (looking just off camera)]: “Keeping the tissue sterile is the most important part of the procedure; to ensure success it’s important to have the dyes, cotton-tipped swabs, sterile gauze, vinegar, and blades arranged for easy access to avoid contamination during the tissue processing.”
2.6.1. 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.)
2.7. Now palpate the tissue for areas of calcification, identifying the DCIS by their characteristic firm, pale appearance surrounded by reddish, rubbery borders that feel gritty due to calcium spicules. 
filmed as continuous segments: 2.7 - 2.9.1
2.7.1. CU: Few seconds tissue being palpated

2.7.2. ECU/SCREEN: Shot of at least one DCIS (Video Editor: if possible, please identify “reddish rubbery border” when mentioned) OR LAB MEDIA: Shot of DCIS, with “reddish rubbery border” indicated
2.8. Cut out any areas of calcification, including a small amount of surrounding breast tissue. Then place the tissue into a sterile 50 ml tube containing 20-30 ml of nutrient rich medium. 
2.8.1. CU/SCREEN: Few seconds area of calcification being cut

2.8.2. CU/SCREEN: Shot of completely cut out tissue with small amount of surrounding tissue (Video Editor: If necessary/possible, indicate surrounding tissue when mentioned)

2.8.3. MED: Talent placing tissue into tube with media
2.9. After inverting the tube several times to mix the tissue and medium, replace the supernatant with fresh medium. 
2.9.1. MED: Few seconds Talent inverting tube
2.9.2. MED: Talent adding fresh medium to tube
2.10. Then place the tube into an insulated container and transport the tissue to the tissue culture lab.
2.10.1. MED: Talent placing tube into container
2.10.2. MED: Talent walking down hall carrying insulated container OR MED: Talent entering lab carrying container (e.g., door opening, Talent enters OR Talent enters frame or other appropriate)
3. Maintenance of established organoid/epithelial cell colonies
3.1. To culture the breast tissue cells, pour the tissue and a small amount of the nutrient rich medium into a sterile petri dish. 
filmed as continuous segments: 3.1 - 3.4.1
3.1.1. WIDE: Talent pouring tissue/medium into dish (TEXT: Maintain sterility w/in biosafety cabinet)
3.1.2. CU: Small amount of medium and tissue being poured into dish
3.2. Then use a sterile scalpel to cut away the fibrous tissue. After discarding the fibrous pieces, cut the breast tissue into ~3mm2 pieces, with each organoid containing at least one discernable duct segment within the surrounding stroma.
3.2.1. CU: Few seconds fibrous tissue being cut away
3.2.2. CU: Few seconds tissue being cut into ~3mm2 pieces
3.2.3. ECU/SCREEN: Shot of one organoid containing at least one discernable duct segment
3.3. Next, use sterile forceps to place the organoids into a sterile tissue culture flask and add 11 ml of freshly prepared serum-free nutrient rich medium. 
3.3.1. MED: Few seconds Talent adding organoids to flask
3.3.2. MED: Few seconds Talent adding medium to flask
3.4. Swirl the flask to evenly distribute the organoids throughout the medium, and then incubate the flask at 37°C and 5% CO2 (pronounce as C-O-2) for 48 hours.
3.4.1. MED: Few seconds Talent swirling flask
3.4.2. MED: Talent placing flask in incubator hours (TEXT: Do not disturb flask during incubation)
3.5. On day 2 post incubation, gently place the flask on an inverted microscope stage to check for potential bacterial or fungal contamination, taking care to avoid sudden sharp movements or swirling of the flask. 
3.5.1. MED: Talent placing flask on microscope
3.5.2. MED: Few seconds Talent looking through objectives to check for contamination
3.6. If no contamination is noted, return the flask to the incubator for an additional day. If contamination is noted, discard the flask and contents in an appropriate container.
3.6.1. CU: Flask being placed in incubator

3.6.2. MED: Talent discarding flask in biohazard waste
3.7.  On day 3 post incubation, warm 11 ml of medium in a sterile tube at 37°C for 20-30 minutes. Then, without disturbing the organoids, replace the conditioned medium with the pre-warmed fresh medium. 
3.7.1. MED: Talent placing tube of medium at 37°C

3.7.2. CU: Few seconds warmed medium being dispensed onto organoids
3.8. Very gently rotate the flask to distribute the medium across the flask surface and then place the flask back into the incubator.
3.8.1. CU: Few seconds flask being rotated

3.8.2. CU: Flask being placed into incubator
3.9. Once the organoid cell colonies have been established, replace the medium every 3 days as just demonstrated. After 10-14 days in culture, discard any non-adherent pieces of tissue.
3.9.1. MED: Few seconds Talent adding medium to flask (TEXT: Prepare fresh medium every 2 weeks)
3.9.2. MED: Talent discarding non-adherent tissue into biohazard waste
4. Results: Representative mammosphere imaging 
4.1. Mammospheres and 3D structures arise spontaneously from multiple, independent human DCIS duct tissue fragments from different patients diagnosed with atypical ductal hyperplasia …

4.1.1. LAB MEDIA: Figure 3_51926.tif
4.2. …or ductal carcinoma in situ. Neither serum, basement membrane extract, nor gel-like matrices are required for spontaneous mammosphere formation.

4.2.1. LAB MEDIA: Figure 4_51926.tif (Video Editor: with “or ductal carcinoma in situ”, if possible, please zoom into cell cluster in bigger image to show magnified cluster in smaller image OR add/flash black lines)
4.3. The mammospheres also generate mammary xenograft tumors in an NOD/SCID (pronounce as N-O-D skid) mouse model with the same growth pattern as that of invasive cancer. These results demonstrate that progenitor cells with invasive potential pre-exist within the human breast DCIS duct but are apparently held in check by the ductal niche and can be coaxed to emerge in organoid culture. 

4.3.1. LAB MEDIA: Figure 5_51926.tif (Video Editor: with “mammospheres … xenograft tumors” please add/flash left arrows and accompanying text; with “same … invasive cancer” please add/flash right arrows and accompanying text)
4.4. The epithelial origins of the mammospheres and xenografts derived from DCIS mammospheres can be confirmed by immunofluorescence. For example, these images demonstrate the identification of mammospheres in an in vitro culture by a mouse monoclonal antibody reactive to human EpCAM (pronounce as Ep-Cam)…
4.4.1. LAB MEDIA: 51926_Figure 6A.tif (Video Editor: with “mammospheres in … EpCAM” please highlight the far right “Merged” image)
4.5. … as well as at the center of an NOD/SCID xenograft.

4.5.1. LAB MEDIA: 51926 Figure 6B.tif (Video Editor: please highlight the far right “Merged” image)
4.6. The mammosphere forming, neoplastic epithelial cells in this representative culture were derived from pre-invasive breast lesions that were devoid of frank invasion or microinvasion. Histopathologic examination of the tissue used for organoid culture revealed confluent intraductal lesions with intact basement membrane boundaries, suggesting that the spontaneous mammospheres formed in this culture system were derived only from pre-invasive neoplastic areas and were not a product of rare areas of microinvasion.

4.6.1. LAB MEDIA: 51926fig7highres.jp (Video Editor: with “Histopathologic … boundaries” please highlight the right image)

5. Conclusion (said by authors on camera)
5.1. Holly Gallimore: While attempting this procedure, it’s important to remember to communicate with Radiologists, Pathologists, and the research staff regarding the need to maintain the tissue sterility during the tissue grossing or imaging studies.

5.2. Virginia Espina: Following this procedure, other methods, like reverse phase protein microarrays or immunohistochemistry, can be performed to answer additional questions, like what is the molecular profile of the various cell populations that spontaneously emerge within this culture system? 

5.3. Lance Liotta: After its development, this technique paved the way for researchers in the field of proteomics to explore autophagy, calcium signaling, and DNA repair in breast cancer.

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, 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.  

51926_Espina_Schematic.pptx
51926_Espina_Figure6A.tif – DCIS derived cell culture EpCAM positive at 20X

51926_Espina_Figure6B.tif – Mouse xenograft tissue from DCIS derived mammospheres at 20X

Figure 7_51926.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, as well as an introduction to your videographer, closer to your filming date.
( 2011, Journal of Visualized Experiments


