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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: _   There is no microscope used for the dissection _________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____No (our protocol includes software usage steps, but we do not want these included in the video portion of the publication)____ 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. _________Steps: __3.1.3, 3.2.1, 3.2.2 Embedding in agarose, 3.4 Mounting on Vibratome plate, 5.2 Plating slices onto inserts  5.3 Agarose Removal   6.1.2 Dispensing cells onto slices 6.3 Removing slice from insert and staining layout _______________________________
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.) ___5.3 Agarose Removal   ___6.3 Removing slice from insert and staining layout ________________
E.  Will the filming need to take place in multiple locations? (Y/N) __No_____ 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 procedure is to grow fluorescent primary human brain tumor cells in a mouse brain slice co-culture in order to investigate the role of brain microenvironment on tumor cell growth and to test possible new drug treatments.
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Emily Chadwick:  This method can help investigate key questions in the cancer biology field, such as what brain areas support tumor growth and potentially why brain tumors develop in specific brain areas. 
1.2. Emily Chadwick:  The main advantage of this technique is that it can also be used as a system to test new drug therapies on human brain tumor cells that do not grow in normal cell culture conditions.    

E.  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 Dana-Farber Cancer Institute.
Protocol (read by voice talent at JoVE):

2. Dissection
2.1. To begin this procedure, hold the head of a postnatal day 6 mouse by its nose and make two cuts bilaterally from the posterior skull towards the eye sockets [2.1.2-CU].  Keep the tip of the scissors as close to the skull as possible to avoid tissue damage [2.1.3-CU].
2.1.1. *Film as written
2.1.2. CU the head when the first cut is made
2.1.3. CU the head when the second cut is made
2.2. Then, make a third cut across the first cut and second cut [2.2.1-CU].  After that, gently peel off the skull [2.2.2-CU].  Using small spring scissors, cut the remaining skull along the midline [2.2.3-CU].  
2.2.1. *Film as written 
2.2.2. *Film as written
2.2.3. *Film as written
2.3. Subsequently, peel off the skull to reveal the olfactory bulbs [2.3.1-CU].  Insert a flat-faced spatula moistened with dissection buffer in between the bottom of the brain and the base of the skull [2.3.2-CU].  Then, gently remove the brain and place it into dissection buffer on ice [2.3.3-MED-over the shoulder].
2.3.1. *Film as written
2.3.2. *Film as written
2.3.3. *Film as written

3. Embedding the brains in agarose 

3.1. In this procedure, place two 35mm2 dishes on ice [3.1.1-MED-ovver the shoulder].  Next, pour 3% low-melting point agarose into the two dishes until a dome forms and wait 3 mins [3.1.2-CU]. 
3.1.1. *Film as written
3.1.2. *Film as written
3.2. After 3 mins, place one brain into the side of an agarose-filled 35mm dish [3.2.1-MED-over the shoulder].  Then, move it to the center of the dish [3.2.2-CU].  Repeat the procedures for the 2nd brain and wait 10 minutes [3.2.3-MED-over the shoulder].

3.2.1. *Film as written
3.2.2. *Film as written
3.2.3. Show the second brain being placed in another agarose-filled dish.
3.3. After 10 minutes, insert a flat spatula in between the agarose and the dish in order to pop out each of the polymerized agarose blocks containing a P6 brain [3.3.1-MED].  Next, trim each agarose block into a small cube around the brain, making sure that the edges are as straight as possible [3.3.2-CU]. 

3.3.1. *Film as written
3.3.2. *Film as written
3.4. Subsequently, apply two strips of superglue on the vibratome plate [3.4.1-MED-over the shoulder].  Then, gently place the agarose-mounted brains side by side over the glue for a sagittal cut [3.4.2-MED-over the shoulder].  Make sure that the brains are lined up with one another and are roughly the same height [3.4.3-CU].
3.4.1. *Film as written
3.4.2. *Film as written
3.4.3. *Film as written
4. Slicing with the vibratome 

4.1. Position the razor as close to the agarose-embedded brains as possible and make sure the razor is just above the brains [4.1.1-MED-over the shoulder].  Then, fill the chamber with enough cold dissecting buffer to cover the blade [4.1.2-CU].

4.1.1. *Film as written
4.1.2. *Film as written
4.3 should be moved to be before 4.2
4.2. To set the automatic cutting, press the “double arrows” button once [4.2.1-CU].  Then, press and hold the “Forward” button to manually cut the embedded brain [4.2.2-CU].  Release after the razor has cut through the agarose block [4.2.3-CU].   Immediately press the “double arrows” button again to define the end of the range for automatic cutting [4.2.4-CU]. 

4.2.1. *Film as written
4.2.2. *Film as written
4.2.3. *Film as written
4.2.4. *Film as written
4.3. Now, press the “SINGLE/CONT” button once and the light should go on [4.3.1-CU].  Set the cutting thickness to 400-450 um, vibrating frequency to 5.5 - 6, and speed to 4 [4.3.2-CU].    

4.3.1. *Film as written
4.3.2. *Film as written
4.4. Next, press the “start/stop” button once, and the automatic cutting should begin [4.4.1-CU].  In the meantime, press “pause” to collect tissue [4.4.2-CU].  When it is close to the midline, press “pause” and set the speed to 3 and the thickness to 200um [4.4.3-CU]. 

4.4.1. *Film as written
4.4.2. *Film as written
4.4.3. *Film as written
4.5. The desired slices of 200 um thickness will have the olfactory bulb nicely defined through the cerebellum [4.5.1-CU].  Transfer each desired slice into a 6-well plate on ice filled with dissection buffer [4.5.2-CU].  Typically around 12 slices with the desired structures can be collected [4.5.3-CU].   

4.5.1. CU the slice with the olfactory bulb 
4.5.2. *Film as written
4.5.3. *Film as written
4.6. While the slices are on ice, take out a 6-well plate with inserts being coated with laminin from the 37°C incubator [4.6.1-MED].  In the dissection hood, discard the laminin and take care not to damage the inserts [4.6.2-MED-over the shoulder].  Then, add 3.5 mL of slice culture media to the top of each insert to form a dome-shape [4.6.3-CU].  
4.6.1. *Film as written
4.6.2. *Film as written
4.6.3. *Film as written
5. Plating the slices onto the inserts

5.1. Using a slotted spoon, place a brain slice into the media on the insert [5.1.1-MED-over the shoulder], and gently press the slice so that it is fully submerged [5.1.2-CU].  Repeat the procedure for all the slices [5.1.3-MED-over the shoulder]. 

5.1.1. *Film as written
5.1.2. *Film as written
5.1.3. Talent places the last slice on the insert (video captures all the slices on inserts)
5.2. Next, draw out 1 mL of slice culture media from the top of the insert and dispense it into the bottom of the well [5.2.1-CU].  Remove and discard the excess media until the edges of the agarose around the brain slice become visible, and do this for the remaining slices [5.2.2-CU].

5.2.1. *Film as written
5.2.2. Talent removes excess media of a few slices
5.3. Then, pick up the insert by the rim with forceps, and tilt to remove any excess media [5.3.1-MED-over the shoulder].  After that, quickly transfer the insert into the 35mm dish containing 1 mL of slice culture media [5.3.2-MED-over the shoulder].  Remove the agarose around the tissue, taking care not to stretch or damage the slice or poke a hole in the membrane [5.3.3-CU].  

5.3.1. *Film as written
5.3.2. *Film as written
5.3.3. *Film as written
5.4. Subsequently, move the insert back to the 6-well plate and repeat for the remaining slices [5.4.1-MED-over the shoulder].  In a tissue culture hood with the blower off, remove agarose fragments from each membrane [5.4.2-MED-over the shoulder].  After that, transfer the slices to the 6-well plate prepared earlier and store them at 37°C for 24 - 48 hours [5.4.3-MED]. 

5.4.1. *Film as written
5.4.2. *Film as written
5.4.3. Talent places a 6-well plate with slices in the incubator
6. Plating the tumor cells and staining 
6.1. In this procedure, transfer the inserts to a new 6-well plate containing fresh slice media in a tissue culture hood with the blower off [6.1.1-MED-over the shoulder].  Then, dispense the tumor cells in 65 ul of media onto the center of the slice [6.1.2-CU].  Maintain the brain slices at 37°C in culture for a week and change the media daily [6.1.3-MED-TXT].  
6.1.1. *Film as written
6.1.2. *Film as written
6.1.3. Talent places the sample in the incubator, Text: Refer to the accompanying manuscript for imaging and drug application procedures.
6.2. Next, tape a piece of Parafilm to the lab bench and draw a circle on it for each of the slices being stained using a liquid blocker pap pen [6.2.1-MED-over the shoulder].  Put 500 ul of PBS in the center of each circle [6.2.2-MED-over the shoulder].  In a soft bottom culture dish, use a razor blade to cut a square around the slice in 1 mL of PBS [6.2.3-CU].   

6.2.1. *Film as written 
6.2.2. *Film as written
6.2.3. *Film as written
6.3. After that, transfer the cut out slice onto the bubble of PBS in the first circle drawn on the Parafilm and make sure that the slice does not fold over on itself or get flipped upside down during this process [6.3.1-CU].  Then, transfer PBS from underneath the slice to the top of it and add more PBS if needed to make sure the slice remains submerged [6.3.2-CU].  Repeat this step for the rest of the slices. [6.3.3-MED-over the shoulder].  
6.3.1. *Film as written
6.3.2. *Film as written
6.3.3. Talent transfers PBS for the last slice
6.4. After staining, transfer each stained slice onto a microscope slide [6.4.1-MED-over the shoulder].  Make sure the side of the membrane with the slice remains facing up, and does not fold over on itself [6.4.2-CU].  Draw a border around the slice with a pap pen on the slide [6.4.3-CU].

6.4.1. Talent transfers a few stained slices onto the microscope slides
6.4.2. CU the slice when it is being placed
6.4.3. *Film as written
6.5. Next, place one 5 mm glass coverslip next to each side of the slide without covering the brain slice [6.5.1-MED-over the shoulder].  These small glass cover slips prevent the long glass cover slip from pushing down on the slice and damaging it [6.5.2-CU].  Then, drop two or three drops of Fluoromount-G on top of the slice to just barely cover it [6.5.3-CU]. Subsequently, cover the slice with a long coverslip [6.5.4-CU].

6.5.1. *Film as written
6.5.2. CU the slides with coverslips
6.5.3. *Film as written
6.5.4. *Film as written
7. Results:  Mouse medulloblastoma cells treated with LDE225
7.1. This figure demonstrates the drug treatment of tumor cells in the slice overlay assay system. Here is the graphical representation of the data collected from a mouse medulloblastoma over one week in culture [7.1.1-LM].  DMSO was the control condition [7.1.2-LM] and 1 uM LDE225 was the treatment condition [7.1.3-LM]. 
7.1.1. Figure 8A.pdf
7.1.2. Figure 8A.pdf; highlight “CTL” on the x-axis

7.1.3. Figure 8A.pdf; highlight “LDE” on the x-axis
7.2. These are the representative images of vehicle control-treated slices on Day 1 and Day 7 [7.2.1-LM].  And these are the representative images of LDE-treated slices on Day 1 and Day 7 [7.2.2-LM].

7.2.1. Figure 8B.pdf
7.2.2. Figure 8C.pdf
8. Conclusion (said by authors on camera)

8.1. Emily Chadwick: Following this procedure, other methods like confocal imaging of the stained brain tumor/slice co-culture can be performed to investigate tumor cell proliferation or the affects of drug treatment on tumor cells.

8.2. Emily Chadwick: This method can provide insight into how human brain tumor cells may respond to targeted drug treatment before a drug goes to clinical trial. 
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.  

At the Introduction Figure 1 can be shown to illustrate the timeline of this eight day procedure and the major steps of the experiment. Figure 3 can also be shown to explain the co-culture system. 

At step 2.2 Figure 2 can be shown to illustrate the dissection cuts 

At step 8.3 Figure 7 can be shown to illustrate confocal imaging of staining to investigate proliferation of tumor cells.   
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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