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A. Microscopy: Does your protocol require JoVE to film through your microscope? N
B. Does your protocol include software usage? Y
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? 
2.3., 3.1., 3.13. 3.14., 5.2., 5.7. 
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 3.13., 3.14. Careful alignment of the indenter block is important
E. Will the filming need to take place in multiple locations? N

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 model is to create a clinically relevant neurotrauma phenotype in a 96-well format to facilitate the efficient and simultaneous comparison of injury sustained under multiple experimental conditions. (Intro)

B. Required Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.1. John Finan: The primary purpose of this model is to enable high content phenotypic drug discovery screens in neurotrauma with human induced pluripotent stem cell-derived neurons.
1.2. Jack Phillips: The plates used in this model retain the industry-standard, 96-well plate geometry, maintaining their compatibility with existing high content screening machinery like robotic arms and automated microscopes.

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

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

Protocol: (read by voice talent at JoVE)
2. Plate Fabrication
2.1. To begin, place a bottomless 96-well plate bottom side-up inside a 200-watt plasma cleaner for 60 seconds on high power [1-WIDE-TXT].
2.1.1. Few seconds Talent loading plate (Editor: The authors have provided 2.1.2 because the purple glow was not visible in the WIDE shot. It is important to them that we show the CU in 2.1.2. Please have the text overlay up for all of 2.1, but feel free to either use both 2.1.1 and 2.1.2 – cutting where it looks best – or just using 2.1.2. Whichever looks better)
2.1.2. [Added Shot]: CU: Few seconds of purple glow appearing in the window of the plasma cleaner (TEXT: Purple glow indicates effective plasma formation)
2.2. Next, place the plate in 200 mL of freshly-prepared 1.5% APTES (Pronounce “APP-tease”) in deionized water bottom side-down for 20 minutes in a fume hood [1-MED-TXT].
2.2.1. Talent placing plate into APTES, with APTES container visible in frame [TEXT: APTES: (3-Aminopropyl) triethoxysilane]
2.3. Ten minutes into the incubation, use forceps to position a plasma-treated silicone membrane on top of a 7.5 × 11 cm2 parchment paper rectangle [1-MED-over the shoulder] and align a 7.5 x 11 x 0.5 cm aluminum slab on the lower portion of the plate fabrication clamp [2-CU].
2.3.1. Few seconds Talent positioning membrane on parchment paper
2.3.2. Few seconds slab being aligned
2.4. Then use forceps to align the silicone membrane and parchment paper on the aluminum slab [1-CU-TXT].
2.4.1. Few seconds membrane/parchment paper being aligned (TEXT: See text for device CAD files access details) 
2.5. At the end of the incubation, remove the bottomless plate from the APTES bath [1-MED] and shake off the excess solution [2-CU].
2.5.1. Few seconds Talent removing plate
2.5.2. Few seconds plate being shaken
2.6. Dip the bottomless plate into two consecutive 200-mL deionized water baths for 5 seconds each dip [1-MED] and shake off the excess water [2-CU].
2.6.1. Few seconds Talent dipping plate into water bath
2.6.2. Few seconds plate being shaken
2.7. After complete drying with compressed air, place the bottomless plate into the upper portion of the plate fabrication clamp [1-MED] and gently close the clamp to press the bottomless plate and silicone together [2-CU-TXT].
2.7.1. Few seconds Talent placing plate into clamp
2.7.2. Few seconds clamp being closed (TEXT: Clamp 1 h; Cure 24 h at RT protected from dust)
3. Indenter Block Alignment
3.1. To align the indenter block, use stage clamps to secure the plate onto the stage of the stretching device under a camera with a live feed [1-WIDE-TXT] and place a dome light over the device [2-MED].
3.1.1. Few seconds Talent securing plate, with camera visible in frame (TEXT: See text for indenter cleaning details)
3.1.2. Few seconds Talent placing dome light over device
3.2. Launch the instrument control software on the computer attached to the injury device [1-MED-over the shoulder] and click on the launch window to run the “in vitro neurotrauma” project [2-SCREEN].
3.2.1. Few seconds Talent at computer, launching software, with monitor visible in frame
3.2.2. *To be provided by Authors: Launch window being clicked 
3.3. From the project window, double click on the motion control and position tracker virtual instruments [1-SCREEN].
3.3.1. *To be provided by Authors: Motion control and position tracker virtual instruments being clicked
3.4. Close the cage surrounding the injury device [1-MED] and click on the arrow in the motion control virtual instrument to run the instrument [2-MED-over the shoulder].
3.4.1. Talent closing cage
3.4.2. Talent at computer clicking arrow, with monitor visible in frame
3.5. Click “Near Bottom” to lower the stage to within 2 mm of contact with the indenters. Then click “Stop” to stop the virtual instrument [1-SCREEN-TXT].
3.5.1. *To be provided by Authors: Near Bottom being clicked (TEXT: Keep hands clear of stretcher when manipulating cage camera), then Stop being clicked
3.6. In the project window, right click on “Axis 1” and click on “Interactive Test Panel” [1-SCREEN].
3.6.1. *To be provided by Authors: Axis 1 being clicked, then Interactive Test Panel being clicked 
3.7. Enter 500 units in the “Target Position” field in the window that appears to set the step size to 50 micrometers [1-SCREEN].
3.7.1. [bookmark: _Ref502221773]*To be provided by Authors:  Few seconds 500 units being entered
3.8. Then click “Go” repeatedly until the plate first makes contact with any indenters, checking for contact on the live image displayed by the camera. The vertical stage position will be reported in the top left of the “Interactive Test Panel” window [1-SCREEN-TXT].
3.8.1. *To be provided by Authors: Few seconds Go being clicked with live image visible in frame (Video Editor: please indicate live image and/or vertical stage position when mentioned as possible/necessary) (TEXT: Vertical stage position = 1st contact position) (Author Comment: The camera is on a separate computer from all of the motion control. We’ll get captures of both.) (Editor: I’ve asked the author to label these separately, though I’m not sure how they’ll name them. Without seeing them, I can’t offer much direction, so we’ll just need to try to time these screen captures to match what’s on screen – which could take a little deciphering)
3.9. Lower the plate further until every well has made contact with the indenters [1-CU], moving the camera and stage as necessary to view the entire plate [2-MED].
3.9.1. Few seconds plate being lowered until contact with indenters (Author Comment: We got this shot, but I think a capture of our camera’s software would be more informative.) (Editor: I’ve asked the author to provide this – if they do, we should use that instead at their suggestion)
3.9.2. Few seconds Talent moving camera and/or stage 
3.10. Note the reported vertical stage position when all of the posts are in contact [1-MED-TXT] and close the “Interactive Test Panel” [2-SCREEN].
3.10.1.  Few seconds Talent noting stage position (TEXT: All posts in contact = full contact position)
3.10.2.  *To be provided by Authors: Interactive Test Panel being closed
3.11. Next, run the motion control virtual instrument and click “Top” to raise the stage, using the “Stop” button to stop the virtual instrument when the stage is in position [1-SCREEN].
3.11.1.  *To be provided by Authors: Motion control VI being run, then Top being clicked, then Stop being clicked 
3.12. Open the door to deactivate the device [1-MED].
3.12.1.  Talent opening door 
3.13. Then loosen the set screw on the corner that made contact first to lower the corner [1-CU] and tighten the opposite screw to raise the corner that made contact last [2-CU].
3.13.1.  Few seconds screw being loosened
3.13.2.  Few seconds screw being tightened 
3.14. Repeat the block lowering, observing, and adjusting [1-MED] until the plate makes contact with all indenters simultaneously [2-CU].
3.14.1.  Few seconds Talent adjusting block
3.14.2.  Shot of all indenters in contact with plate (Author Comment: Screen cap? This should also be from our camera, and provides a good contrast to 3.8.1/3.9.1) (Editor: I’ve asked the authors to provide a screen cap here. If they do, please use that since they seem to indicate that it’s appropriate)
3.15. “Careful alignment of the indenter block is important for achieving a uniform injury across all of the wells of the plate.” [1-MED-interview style]
3.15.1.  Jack Phillips, speaking the above interview style (looking just off-camera)
3.16. Open the door to deactivate the device again [1-MED] and insert the tie-down screws into their holes on the indenter block [2-CU].
3.16.1.  Talent opening door
3.16.2.  Few seconds screws being inserted
3.17. Then tighten the screws into position [1-CU-TXT] and note the stage position reported by the “Interactive Test Panel” when the plate makes contact [2-MED-TXT].
3.17.1.  Few seconds screw being tightened (TEXT: Confirm block is level with tie-down screws in place)
3.17.2.  Few seconds Talent noting position (TEXT: Plate contact position = zero position for indentation experiments)
4. Plate Stretching
4.1. To stretch the plate, change the file name in the “file path” field [1-WIDE] in the position tracking virtual instrument to a unique file name and click the “Run” arrow [2-SCREEN].
4.1.1. Few seconds Talent at computer, changing name in file path filed
4.1.2. *To be provided by Authors: Run being clicked
4.2. Set the depth and duration of the indentation in the “Injury” and “Injury Duration” fields in the movement control panel virtual instrument [1-SCREEN].
4.2.1. *To be provided by Authors: Few seconds depth and duration being set
4.3. With the plate at the zero position, run the movement control panel virtual instrument [1-SCREEN] and click “Injure” to indent the plate [2-CU].
4.3.1. *To be provided by Authors: Few seconds instrument being run
4.3.2. Shot of plate being indented
4.4. Click “Top” to the move the stage up, clicking “Stop” when the plate is in the top position [1-SCREEN], and open the door to deactivate the injury device [2-MED].
4.4.1. *To be provided by Authors: Top being clicked, then Stop being clicked
4.4.2. Talent opening door
4.5. Then inspect the displacement history of the stage presented in the position tracker virtual instrument to confirm that the specified maximum displacement was applied and export the data to an appropriate spreadsheet program [1-SCREEN].
4.5.1. *To be provided by Authors: Shot of stage displacement history, then fewseconds data being exported
5. Membrane Stretch Characterization and Cell Culture Injury
5.1. To assess the stretch of the silicone membrane, after plasma treatment, place the plate on a soft surface [1-WIDE] and prime the small protrusion on a stamp with ink from a permanent marker pen [2-CU].
5.1.1. Few seconds Talent placing plate onto soft surface
5.1.2. Few seconds protrusion being inked 
5.2. Insert the stamp into the first well to be tested [1-MED-over the shoulder] and tap to ensure a good transfer of ink [2-CU-TXT].
5.2.1. Talent inserting stamp into well
5.2.2. Stamp being removed/shot of ink in well (TEXT: Prime stamp before every well)
5.3. When all of the wells have been stamped, place a high-speed camera on a boom stand over the injury device [1-MED] with the lens set to the smallest numbered f-stop so that the field of view contains 12 wells in a 3 x 4 grid [2-CU].
5.3.1. Few seconds Talent placing camera over injury device
5.3.2. Shot of FOV with wells visible in frame (Author Comment: Screen cap? This should also be from our camera, and provides a good contrast to 3.8.1/3.9.1) (Editor: I’ve asked the authors to provide a screen cap here. If they do, please use that since they seem to indicate that it’s appropriate)
5.4. With the plate in the zero-point position, one-click the record button on the camera software [1-MED-over the shoulder] so that it reads “Trigger in” and turn on the bright diffuse axial light [2-MED].
5.4.1. Few seconds Talent at computer clicking record button, with monitor visible in frame
5.4.2. Talent turning on light 
5.5. Then indent the plate as just demonstrated [1-CU] and turn off the axial light [2-MED].
5.5.1. [bookmark: _GoBack]Few seconds plate being indented (Author Comment: This would be best from our high speed camera, particularly in slow motion. This can be a screencap or an exported video, or both as separate takes.) (Editor: I’ve asked the authors to provide a screen cap here. If they do, please use that since they seem to indicate that it’s appropriate)
5.5.2. Talent turning off light
5.6. To injure a cell culture, add 100 microliters of laminin-treated human induced pluripotent stem cell-derived neurons to each well of the plasma-treated plate [1-CU-TXT] and allow the cells to attach to the plate bottom for 15 minutes at room temperature before placing the plate in the cell culture incubator [2-MED].
5.6.1. Few seconds cells being added to wells (TEXT: See text for full cell culture/treatment concentration details)
5.6.2. Talent placing plate at room temperature
5.7. After 2-3 days of culture, clamp the plate on the injury device stage [1-CU] and adjust the position of the lid to secure the plate without exposing the cultures to the ambient air [2-MED].
5.7.1. Few seconds plate being clamped
5.7.2. Few seconds Talent positioning lid
5.8. Then, with the plate in the zero-point position, indent the plate as just demonstrated [2-CU].
5.8.1. Few seconds plate being indented
6. Results: Representative Cell Culture Injury Analyses

6.1. An optimal, uninjured culture will have few if any clumps of more than 5 cells [1-LM] and the neurites will be individual, long, slender, and curved with little or no beading [2-LM].

6.1.1. Video_6-1.ai: please indicate a clump of no more than 5 cells if possible OR no animation
6.1.2. Video_6-1.ai: please trace/outline one neurite

6.2. Under ideal conditions, the viability of the cultures should closely approach the viability specified in the manufacturer’s data sheet [1-LM] and cultures on silicone should resemble [2-LM] those maintained on conventional rigid culture substrates [3-LM]. 

6.2.1. Video_6-2.ai: no animation
6.2.2. Video_6-2.ai: please indicate right image
6.2.3. Video_6-2.ai: please indicate left image

6.3. Increasing the cell density increases the number and size of clumps that form in culture [1-LM], while increasing the laminin concentration typically counteracts this effect [2-LM].

6.3.1. Video_6-3.ai: please stretch arrow along y-axis from bottom left image to top left image OR sequentially indicate bottom row of images -> middle row of images -> top row of images
6.3.2. Video_6-3.ai: please stretch arrow along x-axis from bottom left image to bottom right image OR sequentially indicate left column of images -> middle column of images -> right column of images

6.4. In cultures injured with a 57% peak strain [1-LM], four hours after injury the neurites are shortened or missing and some have beads [2-LM] with clumping demonstrated by the remaining viable cells [3-LM].

6.4.1. Video_6-4.ai: please outline/indicate right image
6.4.2. Video_6-4.ai: please add/indicate arrows as in original Figure 4B
6.4.3. Video_6-4.ai: please indicate at least one cell clump as possible OR no animation

6.5. Notably, higher-dose laminin treatments reduce the severity of injury to the cell cultures in a concentration-dependent manner [1-LM], as evidenced by increases in neurite length [2-LM] and cell viability in the higher-dose laminin-treated cultures [3-LM].

6.5.1. Video_6-5.ai: no animation
6.5.2. Video_6-5.ai: please indicate left graph
6.5.3. Video_6-5.ai: please indicate right graph

7. Conclusion (said by authors on camera):
7.1. John Finan: While attempting this procedure, it is important to consider lead times. For example, membrane detoxification takes three days and the manufactured plates should cure overnight before use [1-TXT].
7.1.1. TEXT: See text for membrane detoxification details
7.2. Jack Phillips: Don't forget that the injury device contains a powerful voice coil to drive its motion and one should always keep clear of the device while it is active and only power down the device when the stage is at the top of its travel.    

Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 
3.1.2. 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. 

Video_6-1.ai
Video_6-2.ai
Video_6-3.ai
Video_6-4.ai
Video_6-5.ai

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 in the email accompanying the finalized script.
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