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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___Y______  

Can you record movies/images using your own microscope camera? (Y/N)___N______  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _______20X stereo microscope ______________________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___Y_____ 

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. (Please do not list entire sections.) ___2.1, 2.2, 2.3, 3.4, 3.6___________________________________

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. (Please do not list entire sections.) _step 2.2 – 2.3 is difficult because of the dexterity required to not touch the brain slices, all the while trying to slice them and collect them as fast as possible. To ensure success, I have a partner help me operate the vibratome while I collect and process the brain slices (practice also helps with the dexterity required to perform the procedure._

E.  Will the filming need to take place in multiple locations? (Y/N) ___Y____ If yes, how far apart are the locations? ______ Filming locations are on the 4th and 7th floor of the same building, approximately 5 min walking distance from each other.____
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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Taufik Valiante: This method can help answer key questions in the study of seizure mechanisms, such as what neuronal subpopulations are responsible for electrographic seizure onset and termination. 
1.2. Taufik Valiante: The main advantage of this technique is that it can reproduce electrographic seizure events on-demand in in vivo and in vitro models that are reminiscent of those observed clinically.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Michael Chang: This technique can also be used to efficiently search for potential anti-seizure therapies by attempting to trigger electrographic seizure events during the application of different anti-seizure drug candidates.

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. All research involving patients was performed under a protocol approved by the University Health Network Research Ethics Board in accordance with the Declaration of Helsinki. Procedures involving animals were in accordance with guidelines by the Canadian Council on Animal Care and approved by the Krembil Research Institute Animal Care Committee.
Protocol: (read by voice talent at JoVE)
2. Preparation of Cortical Slices from the Somatosensory-motor Cortex
2.1. To prepare the cortical slices, glue the preclinical brain tissue onto the vibratome stage using instant adhesive glue [1-MED-over the shoulder]. Gently place the specimen holder into the buffer tray [2-MED-over the shoulder]. Ensure that the dorsal portion of the brain is facing the vibratome’s blade [3-CU].
2.1.1. *Film as written

2.1.2. Talent places the specimen holder with tissue into the buffer tray
2.1.3. CU the brain to show that the dorsal portion is facing the vibratome’s blade

2.2. Slice the brain into 450 μm thick sections in the dorsal to ventral direction [1-CU]. Make the first cut in the preclinical animal brain to remove the olfactory bulb [2-CU]. Then, make subsequent cuts until the somatosensory-motor area is observed [3-CU]. Slice and collect the sections containing the somatosensory-motor area for recording [4-CU].
2.2.1. CU the vibratome thickness setting as it is adjusted to 450 μm
2.2.2. CU the preclinical brain as the first cut is made to remove the olfactory bulb
2.2.3. CU the preclinical brain as the somatosensory-motor area is shown
2.2.4. CU the preclinical brain as it is being sectioned

Note: Use shot from 2.2.3. (Take 2, and on) for scene 2.2.4.; 

Comments: In shot 2.2.3. we show that preclinical brain as it is being sections to reveal the somatosensory motor area. 

Author’s recommendations: Move scene 2.2.4. before scene 2.2.3. for continuity (show the preclinical brain as it is being sectioned, then once the top slice is sectioned by the vibratome, remove it. This will reveal the slice below containing the somatosensory-motor area region.
2.3. Use a wide-bore pipette, transfer the targeted coronal slices to a Petri dish containing cold dissection solution [1-MED-over the shoulder]. Then, use a new razor blade to cut off any excess tissue from the slices [2-CU]. For the coronal slices, make a transverse cut just below the neocortical commissure and then cut at the midline to separate the hemispheres [3-CU]. 
2.3.1. *Film as written

2.3.2.  CU a slice as excess tissue is cut

2.3.3. CU a coronal slice as a transverse cut just below the neocortical commissure and a sagittal cut at the midline are made
Note: This shot is labelled as 2.2.4. 

Comments: We made a mistake when reading shotlist 2.2.4, authors thought it mean to physically section the brain with a razer blade (in retrospect), we later realized it mean sectioned with a vibratome. 
Authors recommendation: Use shot 2.2.4 as shot 2.3.3.

2.4. Michael Chang: It’s critical to perform the brain slicing procedure efficiently. Every moment the brain tissue is not submerged in ACSF is detrimental to its quality. Damaged, poor-quality, brain tissue is less likely to generate electrographic seizure events [1-MED].
2.4.1. Interview style

2.5. Transfer the dorsal portion of the coronal slices that contain the neocortex to a second Petri dish filled with 35 °C ACSF for a moment [1-MED-over the shoulder]. Then, promptly transfer the slices to an incubation chamber containing 35 °C carbogenated ACSF [2-MED-over the shoulder].
2.5.1. Talent transfers the dorsal portion of the coronal slices to a second Petri dish
2.5.2. Talent promptly transfers the slices to an incubation chamber 

2.6. Leave the brain slices slightly submerged in the incubation chamber at 35 °C for 30 minutes [1-CU-TXT]. Then, remove the incubation chamber from the water bath and allow it to return to room temperature [2-MED]. Wait 1 hour for the brain slices to recover before performing electrophysiological recordings [3-CU].
2.6.1. CU the brain slices to show that they are slightly submerged. Text: 35 °C, 30 min
2.6.2. Talent removing the incubation chamber from the water bath
2.6.3. CU the brain slices in the chamber while they are recovering in room temperature
3. Electrophysiological Recordings of the Superficial Cortical Layer and Seizure Induction
3.1. In this procedure, cut out lens paper that is slight larger than the brain slice [1-MED-over the shoulder]. Use a wide-bore pipette or a detailing brush to transfer a brain slice onto the cut-out lens paper that is held in place using a dental tweezer [2-MED-over the shoulder]. 
3.1.1. Talent cuts out lens paper that is slightly larger than the brain slice
3.1.2. Talent transfers a brain slice onto cut-out lens paper
Note: The incubation chamber shown in the shot is not being carbogenated (when it should be). Viewers will expect to see bubbles coming out from the center of the incubation chamber, as in shot 2.6.3.

Comments: We forgot to turn on the carbogen connected to the incubation chamber when demonstrating how to transfer the brain slice into cut-out lens paper.

Author’s recommendation: Digitally zoom in to the shot to crop out the center of the incubation chamber (so viewers do not see it is not being carbogenated).

3.2. Then, transfer the lens paper with a brain slice to the recording chamber [1-CU] and secure it in position with a harp screen [2-CU]. 
3.2.1. CU the lens paper with a brain slice as it is transferred to the recording chamber 
3.2.2. CU the brain slice as it is secured into position with a harp screen

3.3. Subsequently, perfuse the brain slice in the recording chamber with carbogenated ACSF at 35 °C at a rate of 3 mL/min [1-CU-TXT]. Use a digital thermometer to ensure the recording chamber is 33 - 36°C [2-CU]. Then, backfill the glass electrodes with 10 µL of ACSF using a Hamilton syringe [3-MED-over the shoulder]. 
3.3.1. CU the brain slice as it is perfused with ACSF. Text: 35 °C, 3 mL/min
Note: Viewers should see the liquid dripping from the white paper attached to the recording chamber to demonstrate that perfusion is occurring. 

3.3.2. CU the thermometer to show that the recording chamber is 33 - 36°C
3.3.3. *Film as written
3.4. Under the 20X stereo microscope, guide the recording glass electrode into the superficial cortical layer 2/3 using manual manipulators [1-SCOPE]. View the electrical activity of the brain slice with standard software [2-SCREEN].
3.4.1. Show that the recording electrode is lowered into the superficial cortical layer

3.4.2. To be submitted by authors. Show the electrical activity of the brain slice on a computer monitor
Note: Will be uploaded to the link above this document when ready

3.5. To induce seizure-like activities, perfuse the brain slice with ACSF containing 4-AP at 100 µM [1-MED-TXT].
3.5.1. Talent adding 4-AP stock solution [100 mM] into the ACSF perfusate. Text: 4-AP: 4-aminopyrimidine
3.6. To generate seizure using optogenetic strategy on the brain slices from optogenetic mice, use a manual manipulator to position a 1,000 µm core diameter optical fiber [1-MED-over the shoulder] directly above the recording region [2-SCOPE]. Apply a brief pulse of blue light [3-CU] to initiate an ictal event [3-SCREEN-TXT]. 
3.6.1. Talent using micromanipulator to position the optical fiber on the slice
3.6.2. Show that the optical fiber is positioned directly above the recording region 
Notes: For this shot sequence, multiple sequences were filmed with the scope so there was good material that can be edited and used for the video; here are the following order of Sequences filmed:
i. With recording electrode and optical fiber in place, a single 30 ms blue light pulse was delivered

ii. Optical fiber is moved out of place and only the recording electrode is left in place

iii. Then the optical fiber is removed

iv. Note: The forward sequence is then shot again for continuity. 

v. Recording electrode is then placed into the recording region (superficial somatosensory motor region)

vi. Optical fiber is then placed on top of the recording region 

vii. A single 30 ms blue light pulse is applied

Comments: Select a scene from a scope shot demonstrating the optical fiber (on the right side of the shot) being moved into place directly above the recording region
Author’s Recommendation: Use the shot sequence where the optical fiber is then placed on top of the recording region (vi.)

request, would you be able to do a split screen for 3.6.1 and 3.6.2?
Author’s Recommendation: For 3.6.1. show it on the left side of the split screen, and 3.6.2. on the right side of the split screen. It would be ideal if you can set up the shot as if shot 3.6.1 and 3.6.2. were being filming at the same time; this means 

· As my hands are moving to control the micromanipulator, the electrode should be moving towards the tissue. 
· When my hands are still (in shot 3.6.1), the electrode should not be moving towards the tissue (in shot 3.6.2)
3.6.3. CU the fiber optic as blue light is applied
Note: This should be a scope shot 
Comments: This scope shot can be found from shot 3.6.2 (i. or vii.; see my notes under that shot).
3.6.4. To be submitted by authors. Show an ictal event initiated by a brief pulse of blue light. Text: 30 ms pulse, 470 nm blue light, a minimum 1 mW/mm2 output intensity. 
Note: I will provide this and upload it to the link at the top of this manuscript.
Video editor, per authors request, would you be able to do a split screen for 3.6.3 and 3.6.4?
Author’s Recommendation: Show 3.6.3. (a scope shot) on the left side of the split screen, and 3.6.4. (a screen video capture) on the right side of the split screen. 

It would be ideal if you can set up the shot as if 3.6.3 and 3.6.4. was being filming at the same time; this means 

· The timing of when the blue light is applied (observed as a blue flash) in 3.6.3 should match the timing of when the blue pulse was delivered in 3.6.4 (observed in the screen capture of the software as the voltage step in (lower) channel 2 of the software). 
3.7. A user-friendly MATLAB-based program was specifically developed to detect and classify the various types of epileptiform events that occur in the in vitro and in vivo 4-AP seizure models. This detection program is available for download from the Valiante Lab’s GitHub repository. [1-SCREEN-Txt].

3.7.1. Screen Capture of software being run. Text: Download epileptiform detection software: https://github.com/Valiantelab/ChangValiante2018 
Note: A interview style shot was filmed of Michael Chang reading the voice over lines (however) 

Comment: Ignore this interview style shot of Michael Chang, it would be best to use the screen capture of the software working and have a JoVE voice talent read the voice over.
4. Results: Acute In Vitro 4-AP Cortical Seizure Model and Ictal Events Generated by Optogenetics
4.1. The application of 100 µM 4-AP to good-quality 450 µm-sized cortical brain slices from a juvenile VGAT-channelrhodopsin mouse 
reliably induced recurrent ictal events within 15 minutes [1-LM]. The application of 100 µM 4-AP to slices of poor-quality resulted in bursting events or spiking activity [2-LM]. 
4.1.1. 57952_Valiante_57952fig1large.jpg: Video Editor, please show Figure 1Ai

4.1.2. 57952_Valiante_57952fig1large.jpg: Video Editor, please add Figure 1Aii
4.2. On average, 40% of the slices from each dissected preclinical brain successfully generated ictal events. Moreover, 83% of the dissected mice resulted in at least one brain slice that successfully generated ictal events. In brain slices with spontaneously occurring ictal events, the application of a brief 30 ms light pulse on the brain slice reliably triggered an ictal event that was identical in morphology [1-LM]. 
4.2.1. 57952_Valiante_57952fig1large.jpg: Video Editor, please add the two “rectangle bubbles” in Ai, and then add Figures 1Aiii and 1Aiv
4.3. The same findings were made in brain slices from Thy1-ChR2 mice [1-LM]. 
4.3.1. 57952_Valiante_57952fig1large.jpg: Video Editor, please show Figure 1B
4.4. Thus, regardless of which neuronal-subpopulation was activated, any brief synchronizing event in the isolated cortical neural network led to the onset of an ictal event [1-LM]. 
4.4.1. 57952_Valiante_57952fig2large.jpg: Video Editor, please show Figures 2Ai and 2Bi

4.5. These ictal events were comprised of a sentinel spike [1-LM], tonic-like firing [2-LM], clonic-like firing [3-LM], and bursting activity toward the end; they were similar in nature to the electrographic signatures associated with clinical seizures [4-LM].
4.5.1. 57952_Valiante_57952fig2large.jpg: Video Editor, please add the first left “rectangle bubbles” in 2Ai and 2Bi, and then add Figures 2Aii and 2Bii
4.5.2. 57952_Valiante_57952fig2large.jpg: Video Editor, please add the second left “rectangle bubbles” in 2Ai and 2Bi, and then add Figures 2Aiii and 2Biii
4.5.3. 57952_Valiante_57952fig2large.jpg: Video Editor, please add the third left “rectangle bubbles” in 2Ai and 2Bi, and then add Figures 2Aiv and 2Biv
4.5.4. 57952_Valiante_57952fig2large.jpg: Video Editor, please add the forth left “rectangle bubbles” in 2Ai and 2Bi, and then add Figures 2Avi and 2Bvi
5. Conclusion (said by authors on camera)

5.1. Taufik Valiante: Following this procedure, other types of brain state transitions can be performed to address questions like “what are the neurobiological mechanisms underlying brain state transitions?” and “how can we regulate these transitions to prevent entry into various pathological brain states?”
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.

�FOR UHN Public Affairs: note that this line is for a voice over while showing this figure: 


�


�Would you like a copy of the vector files? Then you can take the sections that you want and delete the portions you don’t want. 


Please feel free to upload the files to JoVE’s website.


�Would you like a copy of the vector files? Then you can take the sections that you want and delete the portions you don’t want.


Please feel free to upload the files to JoVE’s website.
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