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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? Y, Olympus SZX16
2. 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. Please upload all screen captured files to your project page.
Ongoing
3. Which steps from the protocol section below are the most important for viewers to see? 
2.8.1., 3.2.2., 5.3.1., 5.5.2.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.8.1. – Correct injections
Trouble shooting: determining the correct concentration of the product as discussed in the introduction of the article, adjusting the injection pressure correctly (2.7.1) and monitoring the volume being injected throughout the procedure. 
5. Will the filming need to take place in multiple locations? Y, 5 km apart (15 min driving)






Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Hortense de Calbiac: This protocol provides a rapid way for evaluating the effects of knock-down of the DEPDC5 gene, the most common genetic cause of focal epilepsies [1]. 

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

1.2. Hortense de Calbiac: The main advantage of this technique is that it allows us to assess the epilepsy-like phenotype using both behavioral and physiological features at various stages of development [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (take 2)

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

1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Institute Imagine.



	


Section - Protocol
2. Embryo Preparation and Microinjection
2.1. One day before the microinjection, set up the zebrafish mating tanks [1].
2.1.1. WIDE: Talent adding divider to tank
2.2. On the morning of the injection, remove the dividers to enable spawning [1] and use a fine sieve to transfer the eggs into 100-millimeter Petri dishes filled with embryo water [2].
2.2.1. MED: Talent removing divider (CU at the end)`
2.2.2. Extra MED : remove fish from the tank
2.2.2B CU: Egg(s) being collected in sieve
2.3. Using a plastic Pasteur pipette, pick 60-80 eggs [1] and arrange the eggs in a silicone-coated Petri dish for the injection [2].
2.3.1. CU: Egg(s) being picked
2.3.2. CU: Eggs being arranged in dish
2.4. Remove most of the water, leaving just enough to cover the eggs halfway [1], and place a glass needle vertically into a tube of injection solution [2-TXT]. 
2.4.1. CU: Water being removed
2.4.2. MED: Talent placing needle into solution TEXT: See text for all solution/medium/reagent preparation details
2.5. Allow the colored solution to fill the tube by capillary action over a period of several minutes [1].
2.5.1. CU: Solution filling needle by capillary action
2.6. When the injection solution is visible in the tip of the needle [1], mount the needle onto the injecting handle of the microinjector [2] and turn on the air compressor [3].
2.6.1. CU: Solution in needle tip
2.6.2. MED: Talent mounting needle
2.6.3. MED: Talent turning on air compressor

2.7. Adjust the pressure setting to generate a 2-nanoliter injection volume [1] and place the eggs under a dissecting binocular microscope with a 4X magnification [2].

2.7.1. MED: Talent adjusting pressure (2sd part)
2.7.2. MED: Talent placing plate under microscope (2sd part)

2.8. Insert the needle tip through the chorion and the yolk of single-stage embryos to inject the solution directly within each cell [1-TXT].

2.8.1. SCOPE LAB MEDIA: Embryo being injected TEXT: Inject embryos 20-30 min after collection

2.9. Then transfer the injected embryos into a labeled 100-millimeter Petri dish of embryo water [1] and place the plate in a 28-degree Celsius incubator [2]. 

2.9.1. MED: Talent adding embryo to plate
2.9.2. MED: Talent placing plate into incubator

3. Global Activity Analysis 

3.1. Twenty-eight hours post fertilization, place a plastic, 1.2- x 1.2-millimeter mesh grid at the bottom of the test dish [1] and use a plastic Pasteur pipette to place 10-12 embryos within their chorions onto the plastic mesh [2-TXT].

3.1.1. WIDE: Talent placing mesh into dish (take 2)
3.1.2. MED: Talent adding embryos so dish TEXT: Have other researcher randomize testing order/mask experimental conditions 

3.2. Fill the dish with enough embryo water to keep the embryos submerged but not floating [1], carefully moving the embryos with a plastic tip into position on the grid as necessary [2].

3.2.1. CU: Water being added to dish
3.2.2. CU: Embryos being positioned

3.3. Then, using a video camera attached to a dissection microscope [1], record the spontaneous coiling activity for 10-20 minutes [2-TXT].

3.3.1. MED: Talent placing dish under microscope connected to camera onto miscroscope (CU at the end)
3.3.2. LAB MEDIA: To be provided by Authors: movie of spontaneous coiling TEXT: Assess global activity at same time/experiment

3.4. To analyze the total spontaneous movement, use the activity quantification module in a ZebraLab system [1] to upload the recorded video and to design the tracking arenas around each embryo as appropriate [2].

3.4.1. MED-over the shoulder: Talent opening activity quantification module, with monitor visible in frame
3.4.2. SCREEN: To be provided by Authors: Video being uploaded, then tracking arena being designed

3.5. Set the freeze and burst thresholds to 10 and 50, respectively, and run the automated video analysis, which quantifies the total activity inside each of the defined arenas [1].

3.5.1. SCREEN: To be provided by Authors: Freeze and burst thresholds being set, then automated video analysis being run

3.6. Then recover the data set as a spreadsheet to perform the analysis using the appropriate data analysis software [1].

3.6.1. MED-over the shoulder: Talent importing data into spreadsheet/creating graph or similar, with monitor visible in frame (take 2)

4. Touch-Evoked-Escape-Response (TEER) 

4.1. Forty-six hours post fertilization, use fine forceps to dechorionate the embryos [1] and fill a 130-millimeter test dish with embryo water [2].

4.1.1. WIDE: Talent at microscope, removing chorions
4.1.2. MED: Talent adding water to dish (take 2)

4.2. At least 15 minutes before the rest, warm the test dish in a 28-degree Celsius incubator [1].

4.2.1. MED: Talent placing dish into incubator

4.3. To perform a touch-evoked-escape-response test, use a plastic Pasteur pipette to place an embryo in the center of the test dish under the camera-equipped dissecting microscope [1-TXT] and begin the recording using an acquisition rate of 30 frames per second [2].

4.3.1. MED: Talent placing embryo in center of test dish under camera microscope TEXT: Repeat TEER at same time/experiment
4.3.2. LAB MEDIA: To be provided by Authors: movie of embryo in center of dish/being moved to center of dish

4.4. Using a fine plastic tip, slightly touch the tail of the embryo with a flicking motion [1], stopping the recording when the larva has terminated its movement [2].

4.4.1. LAB MEDIA: To be provided by Authors: movie of embryo being touched/moving
4.4.2. MED: Talent stopping recording

4.5. Then transfer the embryo to a new holding dish filled with fresh embryo water [1] and repeat the test with as many embryos as needed for each experimental condition [2-TXT].

4.5.1. MED: Talent adding embryo to dish
4.5.2. MED: Talent adding embryo to dish under microscope TEXT: Return all embryos to home dish/incubator post TEER (take 2)

5. Zebrafish Larvae Electrophysiology Preparation and Electrophysiological Recording

5.1. To prepare the zebrafish for electrophysiological analysis, place one 4-6-days post fertilization fish in a glass-bottom Petri dish [1] and remove any excess extracellular medium to ensure that the fish will be as close to the bottom of the dish as possible [2].

5.1.1. WIDE: Talent placing fish in dish
5.1.2. CU: Medium being removed 

5.2. Use a plastic Pasteur pipette to add enough warm liquid agarose to cover the larva [1]. While the agarose hardens, use fine forceps to orient the fish ventral side down in the center of the dish [2].

5.2.1. CU: Agarose being added to fish (take 2)
5.2.2. CU: Fish being oriented (with 5.2.1)

5.3. Then add 2 milliliters of recording solution containing 10-micromolar Pancuronium bromide to the dish to block neuromuscular transmission [1].

5.3.1. CU: Pancuronium bromide being added to dish, with Pancuronium bromide container label visible in frame 

5.4. Next, fill a micropipette with recording solution [1] and use a patch clamp amplifier in the voltage clamp configuration to measure the electrode resistance in the bath to confirm its correct value [2].

5.4.1. MED: Talent filling pipette (cut before the spill)
5.4.2. MED: Talent measure electrode resistance

5.5. Using a 20X objective, position the head of the larva in the central field of view [1] and lower the micropipette to reach the recording position within the optic tectum [2].

5.5.1. MED LAB MEDIA : Talent at microscope, adjusting head position : AUTHORS made a SCREEN recording
5.5.2. SCOPE: Micropipette being lowered into position (With 5.5.1 , play it backward)

5.6. Switch the patch clamp amplifier to the current clamp configuration [1] and fix the holding current to 0 milliamps [2].

5.6.1. MED SCREEN: Talent switching to current clamp
5.6.2. MED SCREEN: Talent fixing holding current to 0 mA

5.7. Using a low-pass filter of 1 kilohertz, an acquisition rate of 1 kilohertz, and a digital gain of 10 [1], record the spontaneous activity of the fish for 60 minutes to determine the baseline activity levels [2].

5.7.1. MED-over the shoulder: Talent at computer, setting recording parameters
5.7.2. SCREEN: To be provided by Authors: Spontaneous activity being recorded

5.8. At the end of the baseline recording, add 143 microliters of a 300 millimolar/liter pentylenetetrazol solution to the bath for a final concentration of 20 millimolar/liter [1] and record the neuronal activity of the animal in pentylenetetrazol solution for another 120 minutes [2].

5.8.1. CU: PTZ being added to dish
5.8.2. SCREEN: To be provided by Authors: Neuronal activity in PTZ being recorded
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Section – Results
6. Results: Representative Zebrafish Larva Brain Field Recording Traces 

6.1. During the baseline period of the recording [1], 4-6 days post fertilization epileptic model zebrafish demonstrate a higher occurrence of spontaneous events [2], while Mismatch control fish display very few fluctuations [3].

6.1.1. LAB MEDIA: Figure 1A
6.1.2. LAB MEDIA: Figure 1A: JoVE Video Editor: please emphasize Depdc5 Kd data line from left side of graph up to red line
6.1.3. LAB MEDIA: Figure 1A: JoVE Video Editor: please emphasize Mismatch control data line from left side of graph up to red line

6.2. After pentylenetetrazol application [1], both Mismatch control and epileptic model zebrafish exhibit an increased number of depolarization events [2].

6.2.1. LAB MEDIA: Figure 1A: JoVE Video Editor: please emphasize red vertical line in both graphs
6.2.2. LAB MEDIA: Figure 1A: JoVE Video Editor: please emphasize both data lines in both graphs from just after red line to end of graph

6.3. During the first period after pentylenetetrazol application, a rate of 0.8 events per minute is observed in both Mismatch control and knock-down animals [1], for which the majority of events are of a high amplitude [2].

6.3.1. LAB MEDIA: Figure 1A: JoVE Video Editor: please outline/emphasize data lines in both graphs from where the first big peaks appear in the Depdc5 KD data line to before the dark short peaks appear in both lines
6.3.2. LAB MEDIA: Figure 1D

6.4. During the latter response period, the rate of depolarization events increases to around 1 event per minute [1] and the majority of the events are of a low amplitude [2].

6.4.1. LAB MEDIA: Figure 1A: JoVE Video Editor: please outline/emphasize both data lines at about where peaks get shorter and darker to the end of the data line
6.4.2. LAB MEDIA Figure 1E



Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Hortense de Calbiac: (Step: 2.8) When performing the knock-downs, it is important to establish the correct dose of morpholinos using a dose-response curve and to perform all of the controls to avoid non-specific toxicity [1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.2. Hortense de Calbiac: This procedure enables several downstream studies, including testing of the effects of chemical or genetic modifiers on zebrafish behavior and neuronal activity to understand the developmental effects of DEPDC5 mutations [1].
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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