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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____N_____  (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)____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.

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___2.7-2.12, 3.1-3.3
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 using the step numbers listed in this document. (Please do not list entire sections.) __2.8, 2.9
E.  Will the filming need to take place in multiple locations? (Y/N) ___N____ If yes, how far apart are the locations? 

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 method is to describe a three-dimensional alginate-bead culture for maintaining human pituitary adenoma cells. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. María Eugenia Mendoza-Garrido: This method can help answer key questions in the tumor cell biology field, such as the expression of different markers of invasiveness. 

1.2. Dulce Ávila-Rodríguez: The main advantage of this technique is that the alginate scaffold, in contrast with other three-dimensional systems, permits the pituitary adenoma cells to be liberated from the alginate beads for further investigation.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** María Eugenia Mendoza-Garrido: Demonstrating the procedure will be Carmen Solano-Agama, a research assistant from my laboratory.
1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

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

1.9. This study was approved for use of animal material by the local ethical committees of the Medical Institution and the Center of Research and Advanced Studies of the National Polytechnic Institute.

Protocol (read by voice talent at JoVE):

2. Primary Cell Culture and Alginate Encapsulation Authors: 
2.1. To begin, while working inside a laminar flow cabinet [2.1.1-WIDE], place previously obtained adenoma tumor tissue (TEXT: refer to the text protocol for details) in a 35 mm dish containing approximately 20 ml of calcium and magnesium free PBS [2.1.2-MED/CU].
2.1.1. Talent sitting at flow hood preparing to transfer tissue

2.1.2. Talent transfers tissue into dish with PBS
2.2. Using surgical tweezers, transfer the tissue into another petri dish containing fresh PBS to wash the tissue [2.2.1-CU].  Repeat the transfer into fresh buffer until the red blood cells and debris are removed [2.2.2-CU].
2.2.1. Talent picks up surgical tweezers and transfers tissue into another petri dish of fresh PBS

2.2.2. Talent transfers tissue into last dish and no blood cells or debris are visible
2.3. Next, with the surgical tweezers, hold the pituitary adenoma tissue, and with a small surgical scissor, cut the tissue into small pieces [2.3.1-CU].  Then, using a Pasteur pipette with rounded edges, transfer the tissue fragments and buffer into a 15 ml tube [2.3.2-CU-TXT].  Centrifuge at 68 x g and room temperature for 10 minutes [2.3.3-MED].  

2.3.1. Film as written

2.3.2. Film as written (TEXT:  use Bunsen burner to round edges)
2.3.3. Talent places tubes into centrifuge and sets speed and time and starts run; B need another version for 2.5.1 below; C film another version for 2.6.2 below; D need another version for 3.2.2 below
2.4. After the spin, use a Pasteur pipette to remove the PBS [2.4.1-CU] and add 3-5 ml of the collagenase solution [2.4.2-CU-TXT].  Mix 2-3 times by inverting the tube [2.4.3-CU] and incubate the tissue in the collagenase at 37 degrees C under constant rotation for 30 minutes [2.4.4-MED/CU].
2.4.1. Film as written

2.4.2. Film as written (TEXT: see text protocol for all buffers and solutions)

2.4.3. Film as written

2.4.4. Talent places tubes on rotator at 37 degrees C

2.5. Centrifuge the tube again for 10 minutes [2.5.1-MED-TXT] and use a Pasteur pipette to remove the collagenase solution [2.5.2-CU].

2.5.1. Use 2.3.3B here (TEXT: 68 x g, RT)
2.5.2. Film as written

2.6. Add 5 ml of DNAse and mix two to three times by inverting [2.6.1-CU], then centrifuge the sample again [2.6.2-MED-TXT].  If the tissue is not completely dissociated, perform a second enzymatic digestion according to the text protocol [2.6.3-CU/ECU].
2.6.1. Film as written

2.6.2. Use 2.3.3C here (TEXT: 68 x g, RT, 10 min)

2.6.3. Talent holds up tube to show that cells have not completely dissociated
2.7. Next, aspirate the supernatant and discard it [2.7.1-CU].  Then use 1 volume of EGTA solution to resuspend the pellet [2.7.2-CU] and gently mix with two volumes of alginate solution [2.7.3-CU].  

2.7.1. Film as written

2.7.2. Talent adds EGTA solution and pipettes to mix

2.7.3. Talent adds alginate solution and uses a Pasteur pipette to gently mix
2.8. Remove the plunger from a sterile syringe containing a 21 gauge needle [2.8.1-CU] and use a pipette to load the alginate and cell solution into the syringe [2.8.2-CU].
2.8.1. Film as written

2.8.2. [2.8.2 to 2.9.2 combined] Film as written

2.9. Gently insert the plunger into the syringe [2.9.1-CU] and place the syringe needle in the beaker approximately 5 cm from the calcium chloride solution [2.9.2-CU].  

2.9.1. Film as written

2.9.2. Film as written

2.10. Now, carefully dispense the alginate cell suspension drop by drop into the beaker [2.10.1-CU/ECU].  The suspension will gel on contact with the solution to form spherical beads. [2.10.2-CU/ECU].
2.10.1. Film as written

2.10.2. Shot of beads forming in solution on contact

2.11. Using circular motions, slowly stir the glass beaker to prevent the beads from sticking [2.11.1-CU].  Then keep the alginate beads in the calcium chloride solution for 5 minutes [2.11.2-CU].
2.11.1. Film as written

2.11.2. Talent finishes stirring and leaves solution in beaker to incubate 

2.12. After the incubation, carefully remove the calcium solution [2.12.1-CU] and use 3-5 ml of M199 enriched with 20% of FBS to wash the beads twice [2.12-2-MED/CU].  
2.12.1. Film as written

2.12.2. Talent adds M199/FBS  and washes beads

2.13. With a sterile spatula, transfer the alginate beads into a regular T25 tissue culture flask [2.13.1-CU] and add 4-5 ml of M199 with FBS [2.13.2-CU].  Incubate at 37(C with 5% CO2 in a humidified incubator [2.13.3-WIDE-TXT].
2.13.1. Film as written

2.13.2. Film as written

2.13.3. Talent places flask in to incubator (TEXT: change culture medium every 3 days); B need another version for 3.4.3 below
3. Liberate Cells from Alginate and Actin Cytoskeleton Arrangement
3.1. After preparing poly-D-lysine coated coverslips according to the text protocol [3.1.1-CU], to analyze the actin cytoskeleton, use a pipette to transfer 1 ml of alginate beads from the culture flask into a 15-ml tube [3.1.2-CU].
3.1.1. Talent places a dish of coated slips down on bench

3.1.2. Film as written 
3.2.  Add 5 ml of 55 mM sodium citrate [3.2.1-CU-TXT] and centrifuge at 68 x g and room temperature for 10 minutes [3.2.2-MED].  Then aspirate the supernatant and discard [3.2.3-MED/CU].
3.2.1. Film as written (TEXT: refer to text protocol for details)
3.2.2. Use 2.3.3D here

3.2.3. Film as written
3.3. Using 1 ml of warm M199 enriched with 20% FBS, re-suspend the pellet and gently mix the cell suspension [3.3.1-CU].   Then after counting the cells according to the text protocol, seed 35,000 cells on 13 mm diameter poly-D-lysine coated glass coverslips [3.3.2-CU].
3.3.1. Film as written

3.3.2. Talent seeds cells on coated coverslips

3.4. After incubating the cells for 48 hours, remove the culture medium and use PBS to wash the cells once [3.4.1-MED/CU].  Then add 500 ul per coverslip of fixation buffer to fix and permeabilize the cells [3.4.2-CU] and incubate at 37(C for 10 minutes [3.4.3-WIDE].
3.4.1. Talent finishes removing medium and adds PBS to wash cells
3.4.2. Film as written
3.4.3. Use 2.13.3B here Film as written
3.5. Remove the fixation buffer and add 500 ul per coverslip of 3.5% paraformaldehyde in PBS [3.5.1-CU].  Then incubate at room temperature for 30 minutes [3.5.2-MED/CU] before removing the solution [3.5.3-CU-TXT].
3.5.1. Talent finishes removing fixation buffer and adds paraformaldehyde

3.5.2. Talent sets timer and walks away

3.5.3. Film as written (TEXT: refer to text protocol for details)

3.6. Finally, after washing the cells and incubating in rhodamine-conjugated phalloidin and DAPI solution according to the text protocol, use a confocal laser scanning microscope with a 63X objective and a 541 excitation wavelength to acquire images of the actin cytoskeleton [3.6.1-LM-TXT].
3.6.1. LAB MEDIA Figure 4A and B (TEXT: refer to text protocol for IF details and imaging acquisition parameters)
4. Results: Human Pituitary Adenoma Cells in Three-dimensional Alginate Bead Culture
4.1. This figure shows embedded adenoma pituitary cells in alginate beads after three months.  As shown here, the cells exhibit bi-refractive rounded shapes under an inverted light microscope [4.1.1-LM].

4.1.1.  LAB MEDIA Figure 1

4.2. In this figure, the localization of N-cadherin in rat pituitary adenoma cells embedded in alginate can be seen.  The N-cadherin is localized at cell-cell contacts [4.2.1-LM] and the nucleus displays the chromatin extended [4.2.2-LM].  

4.2.1. LAB MEDIA Figure 2A and C, Editor, point out the red signal for the N-cadherin in both A and C
4.2.2. LAB MEDIA Figure 2B and C, Editor, point out the blue signal in both panels here
4.3. In this experiment, the proliferation index was obtained from ten non-functioning human pituitary adenomas using the immune reactivity for Ki-67, and a mean labeling index of 19.2 ( 1.5% was obtained [4.3.1-LM].
4.3.1. LAB MEDIA Figure 3 

4.4. Here, the actin cytoskeleton of non-invasive cells exhibited elongated shapes with small actin stress fibers [4.4.1-LM].  
4.4.1. LAB MEDIA Figure 4A, Editor, point out the bottom right cell for the elongated shape and some of the red lines in the cells for stress fibers.

4.5. The morphologies and actin filament arrangements varied with the pituitary adenoma independent of the culture system.  For example, in a non-functioning invasive adenoma, the predominant shape among these cells was rounded with discontinuous cortical rings of actin filaments [4.5.1-LM].
4.5.1. LAB MEDIA Figure 4B, For the cortical rings, point out the red line separating two cells on the bottom right of the structure
5. Conclusion (said by authors on camera)

5.1. Dulce Ávila-Rodríguez: Once mastered, the primary pituitary adenoma culture can be done in 3 hours, and alginate encapsulation can be done in 15 minutes if it is performed properly.

5.2. While attempting this procedure, it’s important to remember to maintain the needle no more than 5 cm from the calcium solution to avoid deformed pearls and dead cells due to the collision of the stream of the alginate/cell solution with the surface of the calcium solution.
5.3.  Following this procedure, other methods like fixation of the alginate beads followed by dehydration with polyethylene glycol can be performed in order to answer additional questions like how pituitary adenoma cells organize their cytoskeleton in this three-dimensional scaffold.
5.4. After watching this video, you should have a good understanding of how to maintain pituitary adenoma cells in a three-dimensional alginate-bead culture.
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.
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