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A. Microscopy: Does your protocol involve video microscopy? Y, WILD M3C (Heerbrugg Switzerland)
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed?
 2.2., 2.3., 3.2.-3.4.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.4., Identification of individual prostate lobes is the most difficult aspect. To ensure success, the fat needs to be cleared completely
Section 3: lobes need to be identified by their location, size and/or shape 
E. Will the filming need to take place in multiple locations? N

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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  Author Note: Statements were slightly paraphrased to sound better
1.1. Leszek Kotula: This method can aid in the study of genetically-engineered mouse models of prostate cancer and the investigation of prostate disease mechanisms through in vivo and in vitro disease characteristic analyses.
1.2. Disharee Nath: The main advantage of this technique is that it facilitates a complete analysis of the prostate cancer disease model, from tissue dissection to prostate cell isolation and culture.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)

D. 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 the State University of New York Upstate Medical University, Syracuse.

Protocol: (read by voice talent at JoVE)
2. Urogenital System (UGS) Dissection
2.1. After exposing the urogenital system, or UGS, [1-WIDE-TXT], firmly grasp the urinary bladder with medium blunt forceps [2-ECU-TXT] and lift the entire system up from the mouse abdomen [3-CU].
2.1.1. Talent making incision (Videographer: More Talent than mouse in shot) (TEXT: Euthanasia: CO2 asphyxiation)
2.1.2. Bladder being grasped (TEXT: Drain bladder w/ small syringe as necessary) Author Note: bladder had to be drained in the dissection filmed, hence bladder size looks smaller from step 2.1.2 to 2.1.3
2.1.3. Bladder being lifted 

2.2. Slide a pair of scissors under the bladder and prostate all the way to the spine to make an incision through the spinal cord [1-CU-TXT] and cut through any remaining connections to the abdominal cavity allow removal of the entire UGS [2-ECU]. 

2.2.1. Scissors being slid to spine/spine being the cut (TEXT: See text for full UGS exposure details. Tissues being cut. Author Note: 2.2.1 and 2.2.2 were shot together, since the UGS harvest and cutting connecting tissue needs to be performed as soon as the 2.2.1 cut is made, to avoid blood getting in to the extracted tissue.
2.2.2. Tissues being cut 

2.3. Transfer the UGS to a 6-cm Petri dish containing 2-6 mL of PBS under a dissecting microscope [1-MED] and use a pair of fine forceps and microdissection scissors to carefully clear all of the fat from both the dorsal and ventral sides of the tissue system without snipping any prostate tissue [2-SCOPE].

2.3.1. Talent placing tissue into dish under microscope
2.3.2. Fat being removed

2.4. When all of the fat has been removed [1-SCOPE], pull the bladder with the forceps [2-SCOPE] and excise the bladder at its base [3-SCOPE].

2.4.1. Shot of UGS w/o fat
2.4.2. Bladder being grasped/pulled
2.4.3. Bladder being excised

2.5. Place the remaining tissue ventral side up [1-SCOPE] and, holding one ductus deferens with the forceps [2-SCOPE], follow the vessel to its base with scissors and excise the vessel at its base [3-SCOPE].

2.5.1. Tissue being flipped
2.5.2. Vessel being grasped
2.5.3. Scissors tracing vessel then snipping vessel

2.6. Remove the same vessel on the other side [1-SCOPE] and insert the forceps between the seminal vesicles and prostrate [2-SCOPE] to allow snipping of any adjoining connective tissue as necessary [3-SCOPE].

2.6.1. Vessel being snipped
2.6.2. Forceps being inserted
2.6.3. Tissue being snipped

2.7. Then trace the seminal vesicles to their base at the urethra [1-SCOPE] and remove the vessels without puncturing them [2-SCOPE].

2.7.1. One vesicle being traced 
2.7.2. One vesicle being snipped

3. Prostate Gross Anatomy and Individual Lobe Microdissection 

3.1. When both vesicles have been removed, place the tissue dorsal side up [1-WIDE] so the dorsal lobes, which resemble a butterfly’s wings, are visible [2-SCOPE].

3.1.1. Talent flipping tissue
3.1.2. Shot of butterfly wings (Video Editor: please emphasize butterfly wings as in Figure 4c as possible/necessary)

3.2. Holding each dorsal lobe with forceps, cut the tissue at its base with the scissors to collect the dorsal lobes [1-SCOPE] and turn the tissue to the ventral side [2-SCOPE].

3.2.1. Lobe being grasped
3.2.2. Tissue being flipped

3.3. Collect the lateral lobes, which are small and usually wrap the urethra on the side and are wedged between the anterior, ventral, and dorsal lobes [1-SCOPE] in the same manner [2-SCOPE].

3.3.1. Shot of lateral lobes
3.3.2. Lobes being snipped

3.4. Collect the ventral lobes, which are larger than the lateral lobes and lie on the urethra ventrally [1-SCOPE].

3.4.1. Shot of ventral lobes, then lobes being snipped

3.5. Then cut and discard the urethra to harvest the anterior lobes [1-SCOPE].

3.5.1. Urethra being cut/lobes being collected

4. Tissue Processing for 3D Culture

4.1. To process the prostate tissue for 3D culture, transfer the lobes to a 10-cm dish containing 2-3 mL of DMEM [1-WIDE-TXT] and use a scalpel to mince the prostate tubules as finely and evenly as possible [2-SCOPE].

4.1.1. Talent placing lobe(s) to dish (TEXT: See text for all medium/reagent preparation details)
4.1.2. Tubules being minced

4.2. Transfer the tissue fragments to a sterile tissue culture hood [1-MED] and add the tissue solution to a new 15-mL tube [2-CU].

4.2.1. Talent placing dish in hood
4.2.2. Tissue being added to tube

4.3. Bring the volume in the tube up to 9 mL with fresh medium [1-MED] and add 1 mL of 10x collagenase stock solution to the tissue mixture [2-CU].

4.3.1. Talent adding medium to tube, with medium container visible in frame
4.3.2. Collagenase being added to tube, with collagenase container label visible in frame Author Note: Original collagenase container was not available, labeled 1.5 ml eppendorf tube aliquot seen in the shot

4.4. After vortexing, incubate the tube with shaking for two hours at 37 °C to degrade the extracellular matrix [1-MED].

4.4.1. Talent placing tube onto shaker

4.5. At the end of the incubation, collect the tissue by centrifugation [1-MED-over the shoulder-TXT] and resuspend the pellet in 2 mL of warm 0.05% trypsin-EDTA [2-CU].

4.5.1. Talent adding tube(s) to centrifuge (TEXT: 5 min, 400 x g, RT)
4.5.2. Shot of pellet if visible, then pellet being resuspended, with trypsin-EDTA container label visible in frame Author Note: Original container is visible in the shot, but a pre-warmed aliquot was used for the experiment

4.6. After 5 minutes at 37 °C to facilitate cleaving of the cell-cell and cell-matrix adhesions [1-MED], use a P1000 pipette with a wide-bore tip to triturate the tissue 8-10 times to break up any clumps [2-CU].

4.6.1. Talent placing tube at 37 °C
4.6.2. Tissue being pipetted with P1000

4.7. Repeat the dissociation with a P200 pipette tip [1-CU]. Then neutralize the trypsin with 3 mL of complete medium [2-MED].

4.7.1. Tissue being pipetted with P200
4.7.2. Talent adding medium to tube, with medium container visible in frame Author Note: Tissue slurry was moved to a 50-ml conical tube, since syringes used in later steps were too wide to be used in the original 15-ml conical tube.

4.8. Mix 500 units of DNAase one into the tissue slurry [1-CU] and pass the solution 5-10 times through a 5-mL syringe equipped with an 18-gauge needle [2-CU] followed by 5 times through a 20-gauge needle [3-CU-TXT].

4.8.1. DNase being added to tissue
4.8.2. Tissue being filtered through 18 G needle
4.8.3. Tissue being filtered through 20 G needle (TEXT: Repeat digestion/trituration to dissociate big tissue pieces as necessary)

4.9. When no more large tissue pieces are visible, filter the suspension through a 40-micrometer filter into a 50-mL conical tube [1-MED] and collect the cells by centrifugation [2-MED-over the shoulder].

4.9.1. Talent adding tissue to filter
4.9.2. Talent adding tube(s) to centrifuge

5. Cell Plating and Culture and Sphere Harvest

5.1. For cell plating and culture, resuspend the pellet in 0.5 mL of complete Prostate Epithelial Cell Growth Medium [1-WIDE] and dilute the cells to a 5 x 105 cells/mL of Prostate Epithelial Cell Growth Medium concentration [2-MED]. 

5.1.1. Talent resuspending cells, with medium container visible in frame Author Note: Original container is visible in the shot, but an aliquot of the same was used for the experiment. PrEGM is basically PrEBM+supplements (as per manufacturer recommendations), hence the bottle label says PrEBM.
5.1.2. Talent adding medium to tube, with cell counter visible in frame

5.2. Mix the cells with basement membrane extracellular matrix at a 2:3 volume of solution ratio [1-CU] and plate the cell suspension in the appropriate experimental cell culture container [2-MED-TXT].

5.2.1. Basement membrane ECM being added to cells, with BM-ECM container label visible in frame Author Note: Original container is visible in the shot, but a pre-thawed aliquot on ice was used for the experiment. Both regular and phenol red-free versions of the product will work for this purpose. For this experiment, 240 µl of ECM was mixed with 160 µl of cell suspension
5.2.2. Talent adding cells to container (TEXT: i.e. multi-well plate or chamber slide) Author Note: 6-well plate was used for this experiment, with cells being plated in the middle of the well.

5.3. Then place the cells in a cell culture incubator for 30 minutes [1-MED-over the shoulder]. 

5.3.1. Talent placing cells in incubator

5.4. When the extracellular matrix has solidified, cover the culture with pre-warmed complete Prostate Epithelial Cell Growth Medium, taking care not to disturb the basement membrane extracellular matrix plug [1-CU].

5.4.1. Shot of solidified plug, then medium being added to cells Author Note: Original container is visible in the shot, but a pre-warmed aliquot of the same was used for the experiment.

5.5. Then return the cells to the cell culture incubator for 5-10 days [1-MED], refreshing half of the medium every 2-3 days [2-CU].

5.5.1. Talent placing cells into incubator
5.5.2. Medium being added to cells, with medium container label visible in frame Author Note: Original container is visible in the shot, but a pre-warmed aliquot of the same was used for the experiment.

5.6. To harvest spheres, aspirate the medium carefully without disturbing the basement membrane extracellular matrix gel plug [1-CU] and add 1 mL of dispase solution per 100 microliters of basement membrane extracellular matrix [2-MED-over the shoulder].

5.6.1. Medium being aspirated
5.6.2. Talent adding dispase to cells, with dispase container visible in frame Author Note: Dispase (powder) container was visible, but a pre-made Dispase solution was used for the experiment

5.7. Using a cell scraper, scrape along the bottom of the plate to lift the basement membrane extracellular gel from the bottom of the plate into the supernatant [1-CU] and pipette the entire solution one time to break up the plug into smaller pieces [2-CU].

5.7.1. Plug being scraped
5.7.2. Plug being pipetted

5.8. Incubate the extracellular matrix pieces in the cell culture incubator for 1-2 hours [1-MED] until the basement membrane extracellular matrix has completely dissolved [2-CU].

5.8.1. Talent placing cells into incubator
5.8.2. Shot of dissolved matrix Author Note: After step 5.7.2, the ECM pieces floating in the media are usually visible to the naked eye by tilting the plate around, though it was difficult to capture on camera. These pieces disappear by step 5.8.2.

5.9. Then transfer the cell suspension to a 15-mL tube [1-MED] and collect the cells by centrifugation for further downstream manipulation [2-MED-over the shoulder-TXT].

5.9.1. Talent adding cells to tube
5.9.2. Talent adding tube(s) to centrifuge (TEXT: 5 min, 250 x g, RT)
6. Results: Representative Mouse Prostate Lobe Analyses
6.1. The mouse prostate is composed of 4 pairs of lobes located dorsally and ventrally to the seminal vesicles and urethra [1-LM]. 
6.1.1. 58397_Figure 4.psd: Video Editor: please sequentially add/emphasize blue, red, green, and yellow outlines and initial text labels

6.2. The prostate lobes are composed of multiple gland profiles each comprised of a lumen [1-LM] surrounded by secretory epithelial cells [2-LM]. 

6.2.1. 58397_Figure 5 Individual lobes.psd: Video Editor: please emphasize at least one lumen in each image box
6.2.2. 58397_Figure 5 Individual lobes.psd: Video Editor: please emphasize at least one epithelial cell in each image box

6.3. The shapes of the lobes, the organization of the cells, and the nature of the secretion vary from lobe to lobe [1-LM].

6.3.1. 58397_Figure 5 Whole prostate.psd: Video Editor: please add/emphasize lobe outlines as in original Figure 5

6.4. The isolated prostate cells begin growing into organoids as early as 4 days after basement membrane extracellular matrix culture [1-LM]. 

6.4.1. 58397_Figure 7 Brightfield.psd: Video Editor: please emphasize at least one dark organoid near center of image

6.5. Over the next 1-6 days, most of the cells grow into solid spheres, with a fraction of the spheres exhibiting a partial or full lumen [1-LM].

6.5.1. 58397_Figure 7 Fluorescence.psd: Video Editor: please emphasize lumen in center of spheroid image

6.6. The spheroids also demonstrate a strong beta-catenin staining [1-LM] at the cell-cell junctions that co-localize with F-actin staining [2-LM].

6.6.1. Figure 8 Immunostaining.psd: Video Editor: please emphasize left green image
6.6.2. Figure 8 Immunostaining.psd: Video Editor: please emphasize yellow staining in right merged image

7. Conclusion (said by authors on camera): Author Note: Statements were slightly paraphrased to sound better
7.1. Disharee Nath: While attempting this procedure, it’s important to remember to meticulously follow the microdissection steps, for example, isolating the individual lobes while the urethra is still attached, to allow identification of the individual the lobes based on their spatial organization.
7.2. Leszek Kotula: Following the dissection procedure, the isolated lobes can be used for downstream analyses such as RNA sequencing, Western Blotting, or Immunohistochemistry.  [Author Note: 7.2 was included in the video, and 7.3 omitted]
7.3. Leszek Kotula: Using individual lobes will result in a higher reproducibility than using the whole prostate tissue, as evaluating the lobes individually allows the accounting of lobe-to-lobe variability.
7.4. Disharee Nath: The primary 3D culture technique facilitates the gain of further insights into prostate cancer disease mechanisms, allowing live monitoring of the spheroids and the tracking of neoplastic changes in spheroid morphology and behavior.
7.5. Leszek Kotula: In summary, these prostate dissection and culture methods can be incorporated into various downstream applications to provide valuable information for investigating the mechanisms of prostate cancer using genetically-engineered mouse models.  
  

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. 

6.1.1 58397_Figure 4.psd – Anatomy of mouse prostate lobes
6.2.1 58397_Figure 5 Individual lobes.psd – Histology of individual prostate lobes
6.3.1 58397_Figure 5 Whole prostate.psd – Histology of whole prostate
6.4.1 58397_Figure 7 Brightfield.psd – Spheroid culture brightfield image
6.5.1 58397_Figure 7 Fluorescence.psd  – Spheroid culture fluorescence image
Figure 8 Immunostaining.psd

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.
[Type text]

