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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N
B.   Software Usage: Does your protocol include detailed descriptions of software usage? N
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 not the original protocol. 2.1. 3.4. 
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. 3.4.
E.  Will the filming need to take place in multiple locations? Y. Different rooms in the same building. 5 minutes apart by foot. 

1. Introduction (Author Interviews)

A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Tomoharu Kuboyama: This method can help answer key questions in the field of Alzheimer’s disease research, specifically the early events involved in growth cone collapse [1-INT].  
1.1.1. Named author states the above, looking slightly off frame, interview style.
1.2. Tomoharu Kuboyama: The main advantage of this technique is to make it possible to visualize and analyze axonal growth cones immediately after amyloid beta treatment [1-INT].
1.2.1. Named author states the above, looking slightly off frame, interview style.

D.  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 Committee for Animal Care and Use of Laboratory Animals at the Sugitani Campus of the University of Toyama

Protocol: (read by voice talent at JoVE)
2. Neuron Culture
2.1. Start by using microscissors [1-MED] to mince freshly isolated cerebral cortices from embryonic day 14 mice in neuron culture medium without antibiotics [2-CU-TXT]. Collect the tissues [3-MED], and centrifuge the tissues at 87 x g for 3 minutes [4-MED-over the shoulder]. 
2.1.1. Talent at tissue culture or dissection hood with all of the required materials and reagents for the culture procedure. Talent picks up the microdissection scissors. 
2.1.2. The cortices are in the dissection dish. The microscissors enter the shot and begin to cut the tissue into small pieces. TEXT: See written protocol for details of media composition. 
2.1.3. Talent aspirates the minced tissue from the dish and transfers it to a centrifuge tube. 
2.1.4. Talent places the tube and a balance into the centrifuge, closes the lid and starts the spin. 
2.2. Following centrifugation, remove the supernatant and add 2-milliliters of 0.05% trypsin to the pellet [1-MED]. Incubate for 15 minutes at 37°C and mix by tapping every 5 minutes [2-MED-over the shoulder/MED].
2.2.1. Talent finishes aspirating the supernatant and then aspirates trypsin from the labeled bottle and adds it to the pellet. 
2.2.2. Talent places the tube of cells in trypsin into the 37°C CO2 incubator, stopping to tap the tube before doing so. Videographer- please also get footage for 2.4.2. if the tube used for that step looks similar to this one. 
2.3. After 15-minutes, add 4-milliliters of medium A to neutralize the trypsin and mix by tapping [1-MED]. Then centrifuge the tissues at 178 x g for 3 minutes [2-MED].
2.3.1. Talent at the hood with the tube of cells in trypsin. Talent pipettes medium into the tube and then taps the tube to mix. 
2.3.2. Talent loads the tube into the centrifuge, closes the lid and starts the spin. 
2.4. After removing the supernatant, add DNase I (pronounced D.N. aze one) and soybean trypsin inhibitor solution [1-MED-over the shoulder] and incubate for 15 minutes at 37 °C, with mixing every 5 minutes as before [2-MED].
2.4.1. Talent at TC hood pipettes volume from a labeled tube of DNAse I and soybean trypsin inhibitor and dispenses a volume onto the pellet in the tube. Videographer note: The DNase container is labeled as D/T
2.4.2. Use 2.2.2. Shot of the tube in the incubator as Talent approaches, picks it up and taps it to mix. 
2.5. When the incubation time has elapsed, add 4-milliliters of medium A, mix [1-MED], and centrifuge as before [2-MED]. 
2.5.1. Talent pipettes 4 mL of medium into the tube and then mixes by tapping. 
2.5.2. Footage of the centrifuge in operation running at speed. 
2.6. After removing the supernatant, add 4-milliliters of medium A and triturate the tissues with a polished Pasteur pipette until no debris is observed [1-MED]. 
2.6.1. Talent at the TC hood pipettes 4 mL of medium onto the pellet and then picks up the fire-polished pipette and begins triturating the tissue. 
2.7. Next, filter the triturated tissues with a 70-micron pore-size mesh [1-CU]. After filtration, count the cells with hemocytometer and calculate the cell density [2-MED]. 
2.7.1. The cell suspension is pipetted onto the 70-micron mesh over a tube. 
2.7.2. Talent approaches the microscope with the hemocytometer places it on the stage and then starts counting the cells with a clicker or similar to keep count. 
2.8. Pipette 0.8 x 104 cells in medium A into each well of an 8-well culture slide [1-CU]. Then incubate in a humidified atmosphere of 10% CO2 at 37 °C [2-MED].
2.8.1. Cells are pipetted into each well of the 8-well slide in turn (shot to be edited for length). 
2.8.2. Shot of the shelf of the incubator as the 8-well slide is placed on it. 
2.9. After 4 hours of culturing [1-WIDE], change the culture medium to medium B. The purity of neurons using this method is approximately 75% [2-MED].
2.9.1. Talent retrieves the plate from the incubator and walks towards the TC hood. 
2.9.2. Talent at the TC hood replacing the medium. 
3. Growth Cone Collapse Assay 
3.1. Begin this assay at least a week in advance by opening a fresh vial commercially obtained full-length Aβ1-42 (pronounced a-beta 42) and dissolving the contents in sterile distilled water to a concentration of 0.5 millimolar [1-MED]. Incubate at 37 °C for 7 days to induce aggregation and toxicity [2-CU-TEXT]. 
3.1.1. Talent at TC hood (wearing something different to indicate the passage of time) opens the vial of Aβ1-42, pipettes from a bottle of sterile distilled water and dispenses it into the vial. Please note that the same vial of Aβ1-42 can be used throughout the video since the presence of aggregates is only visible upon microscopic observation. An empty vial of Abeta can be used. 
3.1.2. The vial is placed onto the incubator shelf. TEXT: Store aggregated Aβ1-42 at -30 °C until use.  
3.2. Prepare aliquots of aggregated Aβ1-42 [1-CU], and store at -80C until use [2-MED-over the shoulder].
3.2.1. Small volumes are pipetted from the vial of Aβ1-42 and dispensed into a row of waiting microfuge tubes. 
3.2.2. Talent places labeled box of Aβ1-42 aggregates into the -80 freezer. 
3.3. On day 4 of neuronal culture, treat the wells with 100-microliters of 0.5 micromolar aggregated Aβ1-42 or vehicle solution in medium B for 1 hour as previously demonstrated [1-MED]. 
3.3.1. Talent (wearing something different to show that this is a different day) at the TC hood with the same vial of Aβ1-42 (as seen in 3.2.2.) with the lid off, a labeled tube containing Aβ1-42 in medium B, and the 8-well slide with medium and vehicle (water) removed. Talent pipettes from the tube containing diluted Aβ1-42 and dispenses volumes into each well of the 8-well slide. NB. For the video, it does not matter if the chamber slide contains neurons or not. 
3.4. After the hour has elapsed [1-MED-over the shoulder], remove the culture medium [2-CU] and immediately fix the neurons with 4% paraformaldehyde containing 4% sucrose in PBS [3-MED] for 1 hour at 37 °C on a hot plate [4-CU].
3.4.1. Talent retrieves the 8-well culture slide from the incubator and closes the door. 
3.4.2. The medium is removed and added by pipetting from each well of the slide. Videographer note: This is an additional shot for scene 3.3 that should be slated as 3.3.2. The real 3.4.2 was slated as 3.4.2a.
3.4.3. Talent pipettes from a labeled tube of 4% PFA/4% sucrose and dispenses it into the wells of the 8-well slide. 
3.4.4. Shot of the hot plate as the slide is placed on top.  Videographer note: This should be the first shot of scene 3.4, as all of the steps are done on top of a hot plate. 
3.5. Tomoharu Kuboyama: Fixation is most important, as maintaining the shape of growth cones is critical for this protocol [1-INT].  
3.5.1. TK speaks the soundbite to camera. 
3.6. After fixation, wash the neurons 3 times with PBS [1-MED-over the shoulder]. Then, after removing the chamber mount the neurons with an aqueous mounting medium [2-CU]. Dry the mounting medium at 4 °C for 2 to 4 days [3-MED-over the shoulder].
3.6.1. Talent dispensing and removing PBS from the slide. 
3.6.2. Mounting medium is added to the slide and a cover slip is placed. 
3.6.3. Talent places the slide in the refrigerator. 
3.7. Capture the entire area of each well with a 20X dry objective lens on an inverted microscope [1-MED]. 
3.7.1. Talent (wearing something different to show that this happens on a different day) working at the image capture microscope. Talent places the slide on the microscope stage and moves the 20X objective into place.  
3.8. Tomoharu Kuboyama: Capturing and analyzing entire area in each well is important for avoiding subjectivity [1-INT].
3.8.1. Talent looks up from microscope and speaks the soundbite to camera. Videographer note: Mis-slated as 3.7.1.
3.9. Classify the longest neurites of each neuron in stage 3 or 4 as axons [1-LM]. 
3.9.1. LAB MEDIA: 58229_Kuboyama_Figure2_Vehicle_DIC. 
3.10. Axonal growth cones lacking lamellipodia or possessing fewer than three filopodia are considered collapsed growth cones [1-LM]. 
3.10.1. LAB MEDIA: 58229_Kuboyama_Figure2_AB_DIC_Inset. 
4. Results: Aβ1-42-Induced Axonal Growth Cone Collapse
4.1. Aβ1-42 oligomers, shown here before incubation [1-LM], aggregate after 7 days of incubation at 37C [2-LM]. 
4.1.1. LAB MEDIA: 58229_Kuboyama_Figure1A_before. Show image without label. 
4.1.2. LAB MEDIA: 58229_Kuboyama_Figure1A_after. Show image without label. 
4.2. After treatment with aggregated Aβ1-42, immunostaining with an antibody for the toxic oligomer of Aβ shows positive staining in red on Aβ1-42 treated neurons [1-LM] but not vehicle-treated neurons [2-LM]. 
4.2.1. LAB MEDIA: 58229_Kuboyama_Figure1B_AB. Show image without label. 
4.2.2. LAB MEDIA: 58229_Kuboyama_Figure1B_vehicle. Show image without label. 
4.3. The early phenomena induced by Aβ1-42 treatment were analyzed after 4 days in culture [1-LM]. Identified axons were confirmed as such by positive immunostaining for the axonal marker, tau-1 shown in red, and negative immunostaining for the dendritic marker, MAP2 shown in green [2-LM]. 
4.3.1. LAB MEDIA: 58229_Kuboyama_Figure2_vehicle_DIC. Show image without label.  
4.3.2. LAB MEDIA: 58229_Kuboyama_Figure2_vehicle_TAU. Show image keeping the Tau/MAP2 legend. 
4.4. After 1-hour of vehicle treatment, growth cones had spread lamellipodia and several filopodia. These were identified as healthy growth cones [1-LM]. 
4.4.1. LAB MEDIA: 58229_Kuboyama_Figure2_Veh_DIC_Inset. Show image. 
4.5. Conversely, 1-hour of Aβ1-42 treatment led to shrunken growth cones [1-LM], which developed no lamellipodia or filopodia. These were identified as collapsed growth cones [2-LM].
4.5.1. LAB MEDIA: 58229_Kuboyama_Figure2_AB_DIC. Show image. 
4.5.2. LAB MEDIA: 58229_Kuboyama_Figure2_AB_DIC_Inset. Show image. 

5. Conclusion (said by authors on camera)
5.1. Tomoharu Kuboyama: While attempting this procedure, it’s important to remember to fix the cells with 4% PFA/4% sucrose at 37 °C. To my knowledge, this fixation protocol is the best [1-INT]. 
5.1.1. TK speaks the soundbite to camera. Video Editor please intersperse with footage from 3.4.3. 
5.2. Tomoharu Kuboyama: Following this procedure, other methods like _live-cell imaging and gene transfection can be performed to answer additional questions like when and how the axonal growth cones are collapsed and how the collapsed growth cones are recovered [1-INT].
5.2.1. Named author states the above, looking slightly off frame, interview style.

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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