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

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. ____________2.4 ,  3.4 , 3.6 , 4.4 , 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.) _______ No single critical step
E.  Will the filming need to take place in multiple locations? (Y/N) _Y____ If yes, how far apart are the locations? _______Cell culture room in the Brain and Mind Centre and the post mortem room of the Veterinary Teaching Hospital. 5 min journey by car._
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 effectively isolate and expand the population of neural precursor cells that reside in the adult canine hippocampus. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Thomas Duncan: This method can be used to obtain and study adult neural precursors which may then help answer key questions in the field of adult neurogenesis. 
1.2. Thomas Duncan: The main advantage of this technique is that it grants researchers access to alternative higher-mammal animal model, which have closer parallels to the human brain than the traditional models. 

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving animal subjects have been approved by the Animal Care and Ethics Committee of The University of Sydney.
Protocol (read by voice talent at JoVE):

2. Brain extraction
2.1. In this procedure, begin extraction within 6 hours post mortem by sterilizing the dorsal surface of the animal’s head using povidone-iodine [1-MED-over the shoulder].  Using a scalpel, make a longitudinal incision along the sagittal midline, across the entire dorsal surface of the cranium to expose the underlying masseter muscles [2-CU]. 

2.1.1. Talent sterilizes the dorsal surface of the animal’s head using povidone-iodine
2.1.2. CU the head as a longitudinal incision is made along the sagittal midline, across the entire dorsal surface of the cranium to expose the underlying masseter muscles
2.2. At the rostral and caudal borders of the cranium, make additional 5-10 cm perpendicular cuts on both sides, passing behind the eyes and ears respectively, to allow the skin to be fully reflected [1-CU].  Separate the masseter muscles from their attachment to the sagittal crest of the skull [2-CU] and scrape any remaining connective tissue from the cranium [3-CU].

2.2.1. *Film as written

2.2.2. *Film as written
2.2.3. *Film as written
2.3. Using an oscillating bone saw, cut the cap of the skull in a circumferential line [1-CU]. Then using a probe or scalpel, sever any remaining attachments with the dura [2-CU], and carefully remove the skull cap to expose the dorsal surface of the brain [3-CU].

2.3.1. *Film as written

2.3.2. *Film as written

2.3.3. *Film as written

2.4. After that, sever the spinal cord by inserting a scalpel between the upper cervical vertebrae [1-CU].  Gently lift the brain, and use a scalpel to carefully free the brain from the cranial fossae [2-CU].  Sever the connecting nerves and blood vessels located on its ventral side [3-CU]. Then, gently transfer the brain to a container of DPBS [4-MED-over the shoulder-TXT].

2.4.1. *Film as written
2.4.2. *Film as written
2.4.3. *Film as written

2.4.4. *Film as written. Text: DPBS: Dulbecco's phosphate-buffered saline
3. Hippocampal dissection and neural precursor cells isolation 
3.1. To dissect the hippocampus, rinse the brain in DPBS to remove any blood [1-MED-over the shoulder].  Next, place it dorsal side down onto a 150 mm petri dish [2-CU].

3.1.1. *Film as written

3.1.2. CU the brain as it is placed dorsal side down
3.2. Slowly bisect the brain longitudinally through the mid-sagittal plane using a wet brain knife, cutting with a single slice that utilizes the full length of the blade [1-MED-over the shoulder]. Do not apply additional downward pressure, or use a sawing motion, as this may damage the tissue [2-CU].

3.2.1. Talent holding a wet brain knife and starting to bisect the brain longitudinally
3.2.2. CU the brain as it is being sliced in a single cut
3.3. Place both hemispheres medial surface up [1-CU].  Dissect out the hippocampi using a scalpel and fine forceps [2-CU], and transfer them to a 35 mm tissue culture dish [3-MED-over the shoulder].
3.3.1. CU the hemispheres as they are positioned to have the medial surface facing up
3.3.2. *Film as written

3.3.3. Talent transfers the hippocampi to a 35 mm tissue culture dish

3.4. Mince the tissue samples into approximately 1 mm3 pieces using a scalpel blade [1-CU].  Next, transfer the tissue into a 15 mL tube, add 2 mL of 0.1% Trypsin EDTA [2-CU], and incubate it for 7 minutes in a water bath at 37 °C [3-CU-TXT]. 

3.4.1. *Film as written

3.4.2. CU the tissue as 2 mL of 0.1% Trypsin EDTA is added into a 15 mL tube
3.4.3. CU the sample as it is placed in a water bath. Text: 7 min, 37 °C
3.5. Afterward, halt the enzyme reaction by adding 4 mL of serum media to the tube [1-MED-over the shoulder]. Pellet the suspension by centrifugation at 100 x g for 7 minutes and then remove the supernatant [2-MED-over the shoulder-TXT].
3.5.1. *Film as written

3.5.2. Talent places the sample in the centrifuge. Text: 7 min, 100 x g
3.6. Resuspend the pellet in 300 µL of DPBS, and mechanically dissociate it by gently pipetting up and down until a smooth homogenate has formed [1-CU]. Subsequently, add 14 mL of serum media to the tube and pass the cell suspension through a 40 µm cell strainer [2-CU].  Next, pellet the suspension by centrifugation at 100 x g for 7 minutes, remove the supernatant, and resuspend it in complete growth medium [3-CU-TXT].
3.6.1. CU the sample as it is being dissociated with pipetting until a smooth homogenate forms
3.6.2. *Film as written

3.6.3. CU as sample is being resuspended in medium. Text: 7 min, 100 x g
4. Neurosphere culture and passage
4.1. From the cell suspension obtained at isolation, count the number of viable cells using Trypan blue dye exclusion and a hemocytometer [1-MED-over the shoulder].  Dilute the cell suspension in complete growth medium and seed the cells in the uncoated wells of a 6-well plate [2-MED-over the shoulder-TXT].

4.1.1. Talent loading the cells on a hemocytometer
4.1.2. Talent seeds the cells in a 6-well plate. Text: 1 x 105 cells/cm2
4.2. Incubate the cells at 37 °C for 14-28 days, and replace 50% of the growth media every 7 days [1-MED-TXT]. Measure the diameter of the neurospheres regularly and allow the cells to grow no more than 100 µm in diameter [2-LM].

4.2.1. Talent places the cells in the incubator. Text: 37 °C, 5% CO2, >95% humidity, 14-28 days
4.2.2. *To be submitted by authors. An image of the cells that are less than 100 µm in diameter (show scale if possible) (Author Note: 4.2.2 Neurospheres sub 100um diameter.tif)
4.3. To passage as a floating culture, when the neurospheres reach approximately 100 µm in diameter, combine all the neurosphere-containing media into a single tube [1-MED-over the shoulder]. Pellet the cells by centrifugation at 100 x g for 7 minutes and remove the supernatant [2-CU-TXT]. 

4.3.1. Talent combining all the neurosphere containing media into a single tube
4.3.2. CU the cells as they are placed in the centrifuge. Text: 7 min, 100 x g
4.4. Next, resuspend the pellet in 1 mL of 0.1% Trypsin EDTA [1-MED-over the shoulder] and incubate it for 7 minutes in the water bath at 37 °C [2-CU].  Afterward, gently pipette up and down 100 times using a 200 µL pipette tip to ensure dissociation of the neurospheres [3-CU]. 

4.4.1. Talent adds EDTA to the pellet
4.4.2. CU the sample as it is placed in the water bath
4.4.3. *Film as written

4.5. Halt the enzyme reaction by adding 5 mL of serum media to the tube [1-MED-over the shoulder] and centrifuge it at 100 x g for 7 minutes [2-MED-TXT]. After 7 minutes, remove the supernatant, resuspend the cell pellet in 1 mL of complete growth medium, and count the number of viable cells [3-CU].

4.5.1. Talent adds 5 mL of serum media to the tube
4.5.2. Talent places the sample in the centrifuge. Text: 7 min, 100 x g
4.5.3. CU the hemocytometer as the cells are loaded on it
4.6. Subsequently, dilute the cell suspension in complete growth medium and seed the cells in the uncoated wells of a 6-well plate [1-MED-over the shoulder-TXT].  Incubate the cells at 37 °C for 14-28 days and replace 50% of the growth medium every 7 days [2-MED-TXT].

4.6.1. Talent seeds the cells in the uncoated wells of a 6-well plate. Text: 1 x 105 cells/cm2
4.6.2. Talent places the sample in the incubator. Text: 37 °C, 5% CO2, >95% humidity, 14-28 days
5. Adherent culture of neural precursor cells

5.1. In this procedure, add a sufficient amount of 0.1% gelatin solution to cover the tissue culture dish surface [1-MED-over the shoulder], and cure it in an incubator at 37 °C for 1 hour prior to processing the neurospheres for adherent culture [2-MED-over the shoulder-TXT].

5.1.1. *Film as written

5.1.2. Talent places the sample in the incubator. Text: 1 h, 37 °C
5.2. Next, combine all the media from the floating neurosphere culture into a single tube [1-MED]. Pellet the neurospheres by centrifugation at 100 x g for 7 minutes and then remove the supernatant [2-MED-TXT]. 

5.2.1. *Film as written

5.2.2. Talent places the neurospheres in the centrifuge. Text: 7 min, 100 x g
5.3. Resuspend the pellet in 1 mL of 0.1% Trypsin EDTA and incubate it for 7 minutes in a water bath at 37 °C [1-MED-TXT]. Gently pipette up and down 100 times using a 200 µL pipette tip [2-CU].

5.3.1. Talent places the sample in the water bath. Text: 7 min, 37 °C
5.3.2. CU the sample as it is being pipetted
5.4. After that, add 5 mL of serum media to halt the enzyme reaction and centrifuge it at 100 x g for 7 minutes [1-MED-TXT].  Discard the supernatant and resuspend the cell pellet in 1 mL of complete growth medium [2-CU].  Then, count the number of viable cells using Trypan blue dye exclusion and a hemocytometer [3-CU].

5.4.1. Talent places the sample in the centrifuge. Text: 7 min, 100 x g
5.4.2. CU the cell pellet as it is resuspended in 1 mL of complete growth medium
5.4.3. CU the hemocytometer as the cells are loaded on it
5.5. Next, dilute the cell suspension in complete growth medium [1-MED], remove the gelatin from the tissue culture flasks, and seed the cells [2-MED-TXT].

5.5.1. *Film as written

5.5.2. Talent seeding the cells. Text: 1 x 104 cells/cm2
5.6. Afterward, incubate the cells at 37 °C [1-MED-TXT]. Replace the media with fresh, warmed, complete growth media every three days until the culture reaches approximately 80% confluence after approximately 7 days [2-MED].

5.6.1. Talent places the cells in the incubator. Text: 37 °C, 5% CO2, >95% humidity
5.6.2. Talent changing media
6. Results: In vitro expansion and immunocytochemistry of adult canine hippocampal neural precursor cells 
6.1. When seeded at 1 x 104 cells/cm2 onto the gelatin coated culture flasks, neural precursor cells were able to proliferate as floating neurospheres and as adherent monolayers [1-LM]. No morphological differences were observed between dorsal and ventral hippocampal neural precursor cells, and both adherent cultures were able to undergo over 10 population doublings without any observed slow down in passage time [2-LM]. 

6.1.1. 1.tif: Show Figure 1A
6.1.2. 1.tif: Show Figure 1B

6.2. Nestin [1-LM] and Sox2 neural stem cell gene expressions in adherent culture were not significantly different across the hippocampal dorsoventral axis [2-LM].
6.2.1. 2.tif: Show Figure 2A
6.2.2. 2.tif: Add Figure 2B

6.3. When cultured in BDNF for 28 days, adult canine neural precursors from both the dorsal and ventral hippocampus differentiate into mature neuronal [1-LM] and glial cell types [2-LM]
6.3.1. 4.tif: Show top panel
6.3.2. 4.tif: Add bottom panel
7. Conclusion (said by authors on camera)

7.1. Thomas Duncan: While attempting this procedure, it’s important to remember to work quickly and maintain sterile working conditions. 

7.2. Thomas Duncan: After watching this video, you should have a good understanding of how to isolate and expand neural precursor cells from the adult canine hippocampus.
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.  

4.3  –  Duncan_Figure1.tif -  Floating neurosphere culture 100X 

(I will take this image in the week preceding filming) 
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


