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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___No____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___No___ 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.

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol numbers. Please do not list entire sections of the protocol. If your protocol contains highlighting, make sure these steps are highlighted. ____3.3.1_4.1, 4.2, 4.3_5.4, 5.5
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps to be filmed by their protocol numbers. (Please do not list an entire section.) _3.3.1_5.4/5.5  The handling and treatment of the sample described in these steps are critical for sufficient RNA yields and good histological sections._ 
E.  Will the filming need to take place in multiple locations? (Y/N) __Yes__ If yes, how far apart are the locations? _All location are in the same laboratory. 
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 filter insert based 3D culture system for patient-derived primary cells is to establish a more biologically relevant in-vitro model system for prostate cancer research. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Dr. Albanese: This method can help answer key questions in prostate biology and the cancer fields by using primary cells to better study luminal cell differentiation and pathways that lead to aggressive prostate disease. 

1.2. Dr. Albanese: The main advantage of this technique is that it is a relatively rapid in vitro methodology for the establishment of differentiated primary prostate cells, which also allows for rapid biomolecule isolation. 

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

1.3. Lucas: Visual demonstration of these methods are critical as the processing of cells on the filter insert for histology or for RNA and protein collection are delicate and time sensitive. 

Protocol (read by voice talent at JoVE):

2. Establishment of the 3D cell culture inset system

2.1. To help limit diffusion between the chambers, in a biological safety cabinet, apply a thin layer of 0.1% gelatin to the bottom side of the inserts and allow them to dry [1-MED-TXT].   Repeat this procedure 2 more times [2-CU]. 
2.1.1. Talent applies a thin layer of gelatin to the bottom side of the inserts. Text: 10-20 min drying
2.1.2. CU the inserts as gelatin is applied
2.2. Then, apply the cells to the inner chamber of the gelatin coated inserts, and culture them for up to two weeks [1-MED-over the shoulder].  After two weeks, apply the cultured filter inserts directly to one of the appropriate downstream applications detailed in the followings [2-MED].
2.2.1. Talent applies the cells to the inner chamber of the gelatin coated inserts
2.2.2. Talent removes the culture from the incubator take 2
3. Processing the filters for pellet banking

3.1. To begin this procedure, aspirate PBS from the outer chamber and carefully remove PBS from the inner chamber [1-MED-over the shoulder].  The cultured inserts can be kept briefly in PBS until the application is ready to begin, but do not allow the membrane to dry out [2-CU].

3.1.1. *Film as written combined with 3.1.2
3.1.2. CU the inserts as they are kept in PBS Videographer note: “continuation of action, PBS removed before trypsin”
3.2. Next, add 100 µL of 0.25% trypsin-EDTA to each inner chamber [1-CU].  Then, incubate them for 5 minutes at 37 °C [2-MED-TXT].
3.2.1. *Film as written

3.2.2. Talent places the chambers in the incubator. Text: 5 min, 37 °C
3.3. Afterward, briefly and carefully scrape the cells on the membrane surface with a 200 µL pipette while pipetting up and down [1-MED-over the shoulder].  Then, incubate them for 1 min at 37 °C [2-CU-TXT]. After 1 minute, add 250 µL of conditioned media to the first inner chamber, and pipette up and down gently to rinse the filter [3-MED-over the shoulder].
3.3.1. *Film as written

3.3.2. CU the sample as it is placed in the incubator. Text: 1 min, 37 °C
3.3.3. *Film as written combined with 3.4.1, 3.4.2 and 3.4.3
3.4. Following this, transfer the resuspended cells to the adjacent filter chamber that contains the same media conditions, and repeat pipetting up and down [1-MED-over the shoulder]. Repeat this procedure for each of the inserts of a single condition [2-CU]. Then, collect the cells and transfer them to a 1.5 mL centrifuge tube [3-MED-over the shoulder].
3.4.1. *Film as written all included under shot 3.3.3.
3.4.2. CU the inserts as the resuspended cells are transferred to the adjacent filter chamber and pipetted all included under shot 3.3.3.
3.4.3. *Film as written all included under shot 3.3.3.
3.5. Rinse each inner chamber with an additional 100-200 µL of conditioned media to collect any remaining cells [1-MED-over the shoulder] and add them to the 1.5 mL centrifuge tube [2-MED-over the shoulder].
3.5.1. *Film as written combined with 3.5.2
3.5.2. *Film as written action included in 3.5.1
3.6. Next, spin the cells in a microcentrifuge at 4 °C for 5 minutes [1-MED-over the shoulder-TXT].  Afterward, aspirate the supernatant and wash the cell pellet once with 1000 µL of PBS [2-CU].
3.6.1. Talent places the cells in the microcentrifuge. Text: 423 x g, 4 °C, 5 min
3.6.2. *Film as written
3.7. Spin the cells again in a microcentrifuge at 4 °C for 5 minutes [1-CU-TXT]. After 5 minutes, aspirate the PBS [2-MED] and freeze the sample at -80 °C for later use [3-MED].
3.7.1. CU the ample as it is placed in the centrifuge. Text: 423 x g, 4 °C, 5 min
3.7.2. Talent aspirates PBS from the sample 
3.7.3. Talent places the sample in freezer
4. Processing the filters for RNA or DNA solation 

4.1. In this procedure, add 200 µL of guanidinium thiocyanate-phenol-chloroform, or similar extraction reagent, to the inner chamber [1-MED-over the shoulder], and briefly agitate the cells on the membrane surface by pipetting up and down [2-MED-over the shoulder].  Then, incubate the cells in the extraction reagent for 5 minutes at room temperature, and leave the outer chamber dry [3-CU-TXT].
4.1.1. *Film as written

4.1.2. *Film as written
4.1.3. CU the cells as they are incubated in the extraction reagent. Text: 5 min, RT
4.2. Afterward, wash the filter membrane by pipetting the extraction solution up and down [1-MED-over the shoulder]. Collect as much of the extraction reagent as possible by tilting the 6-well plate and aspirating any residual liquid [2-CU].  

4.2.1. *Film as written One shot covers 4.2.1 through 4.3.2, with slated breaks. 
4.2.2. CU the 6-well plate as the residual liquid is aspirated
4.3. Please note that the filter may dissociate from the insert.  Wash the disassociated filter membrane if attached [1-CU].  Then, collect as much of the extraction reagent as possible, and follow the manufacturer’s protocol for purification and recovery of DNA, RNA or protein [2-MED].

4.3.1. Talent washes the disassociated filter membrane included in 4.2.1
4.3.2. Talent collecting extraction reagent included in 4.2.1
4.4. Lucas Tricoli: Care should exercised when washing the dells and filter with guanidinium thiocyanate, as excessive agitation can yield poor quality RNA.
4.4.1. Added shot: Interview with Lucas Tricoli
5. Processing the filters for protein isolation 

5.1. In order to isolate protein from the filter insert, place the filter insert in the 6-well plate on ice [1-MED-over the shoulder].  Then, add 10 µL of protein lysis buffer to the inner chamber [2-MED-over the shoulder-TXT].  Agitate and scrape the cells on the membrane surface with a 20 µL pipette while pipetting up and down, and avoid generating bubbles in the lysis buffer [3-MED-over the shoulder].
5.1.1. Talent places the 6-well plate with inserts on ice
5.1.2. *Film as written. Text:  See the accompanying manuscript for buffer’s supplements
5.1.3. *Film as written
5.2. Afterward, incubate the 6-well plate with filter inserts on ice for 10 minutes [1-MED-TXT]. Repeat scraping, and then rinse the membrane surface with the lysis buffer [2-CU]. Collect the lysates from the 6 inserts and transfer them to a 1.5 mL centrifuge tube on ice [3-MED-over the shoulder].
5.2.1. Talent places the 6-well plate with filter inserts on ice. Text: 10 min One combined shot covers 5.2.1 to 5.3.1.
5.2.2. *Film as written included in 5.2.1
5.2.3. *Film as written included in 5.2.1
5.3. Next, rinse the first membrane with an additional 10 µL of lysis buffer and transfer it to the next filter [1-MED-over the shoulder]. Repeat this procedure for all the inserts of a given experimental condition, collecting any residual lysis buffer solution and add to the 1.5 mL tube [2-MED-over the shoulder].
5.3.1. *Film as written included in 5.2.1
5.3.2. Talent collects the residual lysis buffer solution and adds to the 1.5 mL tube This one shot also includes 5.4.1
5.4. Incubate the sample on ice for an additional 5 minutes [1-MED-over the shoulder-TXT].  Then, spin it at maximum speed for 15 minutes at 4 °C [2-CU-TXT].
5.4.1. Talent places the sample on ice. Text: 5 min action included in 5.3.2
5.4.2. CU the sample as it is placed in the centrifuge. Text: 16,873 x g, 15 min, 4 °C
5.5. When it is done, pipette the lysate into a fresh 1.5 mL tube [1-MED].  Then, proceed to the analysis of protein concentration or store the lysates at -80 °C [2-MED].
5.5.1. *Film as written

5.5.2. Talent places the lysates in the freezer
6. Processing for H&E and immunostaining

6.1. In this procedure, add 500 µL and 1 mL of 10% NBF to the inner and outer chamber, respectively [1-MED-over the shoulder-TXT].  Incubate them overnight at 4 °C [2-MED-TXT].
6.1.1. *Film as written. Text: NBF: neutral buffered formalin
6.1.2. Talent places the sample in the refrigerator. Text: 4 °C, overnight
6.2. The next day, aspirate NBF from the outer chamber and add 1 mL of HEA processing gel to a 1.5 mL centrifuge tube [1-MED-over the shoulder-TXT]. Slowly melt the agarose in a microwave using low power and repeated 10 seconds pulses until the agarose is melted [2-MED]. Keep the HEA in a 37 °C warm bath to prevent solidification until ready to use [3-MED].
6.2.1. *Film as written. Text: HEA: hydroxyethyl agarose (HEA addition MAY be in shot, pt2, if so use this to cover the end of 6.2.1)
6.2.2. Talent places the agarose in the microwave and heat it in 10 s pulses
6.2.3. Talent transfers the agarose to a warm bath
6.3. Next, remove NBF from the inner chamber [1-MED-over the shoulder].  Apply 25 µL of molten HEA to the inner chamber and allow the agarose to solidify for 2-5 minutes [2-MED-over the shoulder].  Then, wet 2 foam histology pads in 10% NBF [3-MED-over the shoulder] and place one pad in an embedding cassette [4-CU]. 
6.3.1. *Film as written included in 6.2.1
6.3.2. Talent applies 25 µL of molten HEA to the inner chamber
6.3.3. *Film as written

6.3.4. CU a pad as it is placed in an embedding cassette
6.4. Lucas: Safeguarding the integrity of the cell layers on the filter insert using histogel is a critical step for preservation of the intact cell layer for histological sectioning [1-MED].
6.4.1. Talent shows the use of histogel on the filter insert

6.5. After that, use a #11 blade scalpel to score the filter from the bottom side of the plastic insert chamber, partially releasing it [1-MED-over the shoulder].  Place 100-200 µL of NBF in a Petri dish [2-MED-over the shoulder] and immerse the partially dislodged filter in the NBF [3-MED-over the shoulder].
6.5.1. *Film as written combined with 6.5.2 and 6.5.3
6.5.2. *Film as written in 6.5.1
6.5.3. *Film as written in 6.5.1
6.6. With a #10 blade scalpel, gently press against the middle of the filter from the inside of the insert chamber, to fully dislodge the filter from the insert barrel [1-CU]. If there is any part of the filter that is still attached to the barrel, sever it with the scalpel [2-CU].
6.6.1. *Film as written take 2
6.6.2. CU the filter as its attachment to the barrel is severed
6.7. Subsequently, cut the HEA-coated filter in half [1-CU].  Place each half of the filter onto the foam pad in the prepared histology cassette [2-CU]. Then, add the second 10% NBF soaked sponge to the cassette, sandwiching the filter [3-CU].  
6.7.1. *Film as written 6.7.1 to 6.8.1 are all in one shot
6.7.2. *Film as written in 6.7.1
6.7.3. *Film as written in 6.7.1
6.8. Next, snap-seal the cassette [1-MED-over the shoulder].  Place it in NBF and incubate it overnight [2-MED-over the shoulder].
6.8.1. *Film as written in 6.7.1
6.8.2. Talent places the cassette in NBF

7. Results: Representative bright field and immunofluorescence images of the cells sectioned on the filter 
7.1. This bright field image shows multi-layered cell strata on top of the porous membrane [1-LM]. The individual fluorescent images for nuclei [2-LM], p63 [3-LM] and the androgen receptor are shown [4-LM], as is the merge of all three fluorescence markers [5-LM]. Finally, a composite bright field and immunofluorescence overlay is shown, establishing the localization of the fluorescence signal relative to the cells and the filter [6-LM].

7.1.1. Figure 5A-F.tif: Show panel A
7.1.2. Figure 5A-F.tif: Add panel B

7.1.3. Figure 5A-F.tif: Add panel C

7.1.4. Figure 5A-F.tif: Add panel D

7.1.5. Figure 5A-F.tif: Add panel E

7.1.6. Figure 5A-F.tif: Add panel F

7.2. Here, a cross sectional image of our filter insert is shown [1-LM] compared to the ductal epithelial layers of an intact prostate [2-LM].
7.2.1. Figure 6A-B Prostate Insert.tif: Show A

7.2.2. Figure 6A-B Prostate Insert.tif: Add B
8. Conclusion (said by authors on camera)

8.1. Lucas: Once mastered, this technique can be done in 2 weeks, with the final isolation of the cells and filter insert or the desired biomolecule taking less than 30 minutes if performed properly.

8.2. Lucas: While performing this procedure, it’s important to remember to always exercise caution when working with the filter inserts so that no damage to the cell layer or the underlying filter occurs.

8.3. Lucas: Following this procedure, other methods such as western blots, RNA microarray and proteome analyses can be performed in order to answer additional questions pertaining to pathway analysis in cancer cells.

8.4. Lucas: This technique will help pave the way for researchers in the field of prostate cancer to better explore prostate biology as well as underpinnings of prostate cancer using primary prostate cells.

8.5. Dr. Albanese: After watching this video, you should have an excellent understanding of how to properly set up and recover cultured primary cells from this 3D culture system.
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.  

Insert your media filenames here.

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.
( 2013, Journal of Visualized Experiments


