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Author Questionnaire 

1. Microscopy: Does your protocol demonstrate the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   Y, 6 miles (20 min driving)
 
Protocol Length
Number of Shots: 29


Introduction

1. Introductory Interview Statements

REQUIRED: 

1.1. Sara Bitarafan: These methods can be used to characterize the neuroinflammatory and hemodynamic response to brain injury as part of a multivariate systems analysis using partial least squares regression [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: 

1.2. Rowan Brothers: These techniques give a holistic view of the brain’s response to injury [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
OPTIONAL: 

1.3. Alyssa Pybus: Visualization of the technique is important, as the nuances of the injury model, as well as the blood flow and molecular marker measurements, are difficult to convey through text alone [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Can cut for time

Ethics Title Card

1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Emory University.


Protocol
2. Mild Traumatic Brain Injury (TBI) Weight-Drop Model
2.1. To induce an injury, confirm a lack of response to toe pinch in an anesthetized mouse [1-TXT] and place mouse in the prone position on the center of a thin membrane [2].
2.1.1. WIDE: Talent pinching toe Videographer: More Talent than mouse in shot TEXT: Anesthesia: 4.5% isoflurane
2.1.2. Talent placing mouse onto membrane Videographer: More Talent than mouse in shot
2.2. Using both hands to hold the tissue taut [1], secure the mouse’s tail under a thumb [2] and position the mouse head under the guide tube [3].
2.2.1.  Tissue being grasped/held taut Videographer: can combine 2.2.1. and 2.2.2. as appropriate
2.2.2. Tail being secured Videographer: can combine 2.2.1. and 2.2.2. as appropriate
2.2.3. Head being positioned under tube
2.3. When the mouse is in position, aiming for impact between the back of the eyes and the front of the ears [1], drop the bolt from the top of the guide tube onto the dorsal aspect of the mouse’s head [2].
2.3.1. Shot of back of eyes and front of ears Video Editor: please emphasize target impact area
2.3.2. Bolt being dropped Videographer: do not show impact 
2.4. Upon impact, the mouse will break through the tissue, allowing rapid acceleration of the head about the neck [1].
2.4.1. Mouse breaking through tissue OR LAB MEDIA: Figure 2C Video Editor: Please include shot according to veterinarian recommendation
2.5. After the injury, allow the mouse to recover in the supine position on a 37-degree Celsius warming pad [1].
2.5.1. Talent placing mouse onto pad Videographer: More Talent than mouse in shot
3. Diffuse Correlation Spectroscopy (DCS) Cerebral Blood Flow Assessment
3.1. After a 2-minute period of stabilization, gently rest the DCS (D-C-S) sensor over the right hemisphere of the mouse’s skull [1] such that the top edge of the optical sensor lines up with the back of the eye and the side of the sensor lines up along the midline [2].
3.1.1. WIDE: Talent placing sensor Videographer: More Talent than mouse in shot
3.1.2. Shot of edge of sensor Video Editor: please emphasize back of eye and midline when mentioned
3.2. Cup a hand over the sensor to shield it from room light [1] and acquire 5 seconds of data [2].
3.2.1. Talent cupping hand over sensor
3.2.2. Data being acquired 
3.3. Then reposition the sensor over the left hemisphere [1] and acquire 5 seconds of left hemisphere data [2].
3.3.1. Sensor being moved
3.3.2. Data being acquired 
4. Multiplexed Cytokine and Phospho-Protein Quantification  

4.1. To assess multiplexed cytokine and phospho-protein production, add 150 microliters of mixed lysis buffer per approximately 3 micrograms of harvested animal brain tissue [1-TXT] and use a 1000-microliter pipette tip to mechanically triturate the tissue 15-20 times [2].

4.1.1. WIDE: Talent adding buffer to tissue, with buffer container visible in frame TEXT: See text for tissue harvest details
4.1.2. Tissue being triturated

4.2. Place the homogenized samples on a rotator for 30 minutes at 4 degrees Celsius [1] before collecting the tissue debris by centrifugation [2-TXT].

4.2.1. Talent placing sample(s) onto rotator
4.2.2. Talent placing tube(s) into centrifuge TEXT: 10 min, 15,000 x g, 4 °C

4.3. Transfer the supernatants into new tubes [1-TXT] and centrifuge the samples to remove any remaining precipitate [2-TXT].

4.3.1. Talent adding supernatant to tube TEXT: Optional: Store tissue at -80 °C until analysis
4.3.2. Talent placing tube(s) into centrifuge TEXT: 10 min, 9167 x g, RT

4.4. Transfer the supernatants to new tubes [1] and determine the protein concentration by Luminex assay according to standard protocols [2-TXT].

4.4.1. Talent adding supernatant to tube(s)
4.4.2. Talent opening assay kit, with sample(s) visible in frame TEXT: See text for sample dilution curve preparation details

4.5. Prepare 25 microliters of each of sample at the optimal protein concentration as determined by the linear range analysis in new tubes [1], using assay buffer to normalize the total volume of each sample to 200 microliters [2].

4.5.1. Talent adding sample to tube
4.5.2. Talent adding buffer to tube(s), with buffer container and kit visible in frame 

4.6. To prepare an assay plate, add 200 microliters of wash buffer to each well of a 96-well plate [1-TXT] and shake the plate on a shaker for 10 minutes at 750 revolutions per minute [2].

4.6.1. Talent adding buffer to well(s), with buffer container visible in frame TEXT: See text for all buffer preparation details
4.6.2. Plate shaking on shaker

4.7. At the end of the incubation, decant the wash buffer [1] and tap the plate onto a paper towel to remove any residue [2].

4.7.1. Talent decanting buffer
4.7.2. Talent tapping plate

4.8. Next, add 25 microliters of assay buffer to each well [1] followed by 25 additional microliters of buffer to the background wells [2].

4.8.1. Talent adding buffer to well(s), with buffer container visible in frame
4.8.2. Buffer being added to well(s), with buffer container visible in frame

4.9. Add 25 microliters of the diluted samples to the appropriate sample wells [1] and vortex the vial multiplex magnetic beads for 1 minute [2] before adding 25 microliters of the thoroughly resuspended beads to each well [3].

4.9.1. Talent adding sample to well(s)
4.9.2. Talent vortexing vial
4.9.3. Talent adding beads to well(s), with bead container visible in frame

4.10. When all of the beads have been added, seal the plate with a plate sealer [1] and cover the plate with foil for an overnight incubation at 2-8-degrees Celsius [2].

4.10.1. Talent sealing plate
4.10.2. Talent placing covered plate at 2-8 °C

4.11. The next morning, place the plate on magnetic separator, making sure that the wells are aligned with the magnets [1].

4.11.1. Plate being placed onto separator

4.12. After 2 minutes, decant the well contents with the plate still attached to the magnetic separator [1] and add 200 microliters of wash buffer to each well [2].

4.12.1. Talent decanting well contents Videographer/Video Editor: shot will be used again
4.12.2. Talent adding wash buffer to well(s) Videographer/Video Editor: shot will be used again

4.13. After 2 minutes, place the plate back onto the magnetic separator for 2 minutes [1].

4.13.1. Talent placing plate onto separator

4.14. Then decant the well contents with the plate still attached to the magnetic separator [1] and wash the plate with a fresh 200 microliters of wash buffer per well as just demonstrated [2].

4.14.1. Use 4.12.1. Plate being decanted
4.14.2. Use 4.12.2. Plate being decanted

4.15. After the second wash, add 25 microliters of detection antibody per well [1] and re-cover with foil for a 1-hour incubation at 750 revolutions per minute at room temperature [2].

4.15.1. Talent adding antibody to well(s), with antibody container(s) visible in frame
4.15.2. Covered plate shaking on shaker

4.16. At the end of the incubation, add 25 microliters streptavidin-phycoerythrin to each well [1] and return the plate to the shaker for an additional 30 minutes at room temperature [2].

4.16.1. Talent adding SAPE to well(s), with SAPE container visible in frame
4.16.2. Talent placing plate onto shaker

4.17. At the end of the incubation, place the plate onto the magnetic separator for 2 minutes [1] before decanting the well contents [2].

4.17.1. Talent placing plate onto separator
4.17.2. Plate being decanted

4.18. Wash the plate two times with 200 microliters of fresh washing buffer per wash [1] and add 75 microliters of the appropriate assay buffer to each well [2].

4.18.1. Use 4.12.1. Talent adding wash buffer to well(s)
4.18.2. Talent adding buffer to well, with buffer container visible in frame

4.19. Then resuspend beads on the plate shaker for 5 minutes at room temperature [1] and read the plates on the analyzer according to the manufacturer’s instructions [2].

4.19.1. Plate on shaker
4.19.2. Talent loading plate onto analyzer


Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
n/a

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
n/a


Results
5. Results: Representative Traumatic Brain Injury Neuroinflammatory and Hemodynamic Response Analyses

5.1. In this analysis, the cerebral blood flow was measured with diffuse correlation spectroscopy 4 hours after the last injury [1].

5.1.1. LAB MEDIA: Figure 4A Video Editor: please emphasize purple data line

5.2. The cerebral blood flow index [1] and mean cerebral flow index for each hemisphere can then be determined [2].

5.2.1. LAB MEDIA: Figures 4B and 4C Video Editor: please sequentially emphasize red and blue data lines in Figure 4B
5.2.2. LAB MEDIA: Figures 4B and 4C Video Editor: please emphasize red and blue data clusters in Figure 4C

5.3. A linear range analysis can be conducted to determine an appropriate protein loading mass prior to collecting data from all samples [1].

5.3.1. LAB MEDIA: Figure 8 Video Editor: please emphasize data line

5.4. Cytokine data can be prepared by subtracting the background measurements from the sample data [1] and the resulting z-scoring data for each analyte [2].

5.4.1. LAB MEDIA: Figure 7A
5.4.2. LAB MEDIA: Figure 7A Video Editor: please emphasize z-score legend

5.5. Partial Least Squares Regression can be conducted [1] using an appropriate phagocyte-microglial activation marker as the response variable [2] and the cytokine measurements as the predictor variables [3]. 

5.5.1. LAB MEDIA: Figure 7B
5.5.2. LAB MEDIA: Figure 7B Video Editor: please emphasize Measured Data graphs
5.5.3. LAB MEDIA: Figure 7B Video Editor: please emphasize Marker Weight graphs

5.6. Varimax rotation can be performed to maximize the co-variance of the data on latent variable 1 with the activation marker measurements [1].

5.6.1. LAB MEDIA: Figure 7D Video Editor: please emphasize data line

5.7. High loading weights in latent variable 1 correspond with the cytokine expressions most associated with high expression of the activation marker [1].

5.7.1. LAB MEDIA: Figure 7C Video Editor: please emphasize data bars OR no animation

5.8. Linear regressions between the activation marker and cytokines illustrate that those cytokines with the greatest loading weights in latent variable 1 were also statistically significant for this analysis [1]. 

5.8.1. LAB MEDIA: Figure 7E Video Editor: please emphasize data line





Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. Sara Bitarafan: Although we focus this protocol on traumatic brain injury, these methods are widely generalizable the study of a plethora of pathological conditions that effect the brain [1].

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  

6.2. Rowan Brothers: These techniques help us identify tractable targets to modulate in future experiments to establish causal mechanistic relationships and ultimately to develop novel therapeutic strategies for mild traumatic brain injury [1].

6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Can cut for time
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