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A. Microscopy: Does your protocol involve video microscopy? Y, Olympus SZ-STV
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? 
2.1., 2.2., 2.3., 3.7., 3.9., 3.10.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.5., 2.9. is crucial as the tissue is molted into a drying agarose with limited air. To avoid cells from dying, the tissue has to be quickly transferred into the vibratome and subsequently sectioned. 
3.8., 3.10. is crucial for making a successful giga seal. It requires a clean patch pipette tip that is protected by providing a slight positive pressure. The time is also crucial in these steps as the positive pressure will cause leakage of antifungal intracellular solution into the bath, thus, damaging the cells. 
E. Will the filming need to take place in multiple locations? Y, 5 m apart
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 procedure is to study the electrophysiological properties of pituitary cells using the whole-cell perforated patch-clamp technique on fish brain-pituitary slices. (Intro)
B. Required Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.1. Kjetil Hodne: This method can help answer key questions in the field of neuroendocrinology, such as how do pituitary cells communicate or respond to releasing factors from the brain? 
1.2. Romain Fontaine: The main advantage of this technique is that, compared to dispersed primary cell cultures, this procedure allows the investigation of cells in a more intact environment.
C. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.3. Finn-Arne Weltzien: Though this method can provide insight into the electrical properties of medaka luteinizing hormone-producing cells, it can also be applied to other types of cells or fish species.
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)
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the Norwegian University of Life Sciences.
Protocol: (read by voice talent at JoVE)
2. Tissue Harvest and Section Acquisition
2.1. While holding a euthanized teleost fish with ethanol-sterilized strong forceps under a dissecting microscope [1-WIDE-TXT], sever the two optic nerves behind the eyes with sharp forceps [2-SCOPE-TXT] and break the skull bones from the posterior to the anterior side [3-SCOPE]. 
2.1.1. Talent grasping fish (TEXT: EtOH-sterilize all tools before use)
2.1.2. Nerve(s) being severed (TEXT: Euthanasia: ice H2O for 1 min)
For the points 2.1.2 until 2.3.1 a scope video has been done in once

Video 2-1.2-3.1 from second 5 to sec 11
2.1.3. Skull bone(s) being broken
Video 2-1.2-3.1 from second 12 to sec 18

2.2. Use the forceps to peel off the skull [1-SCOPE] and to sever the spinal cord [2-SCOPE].

2.2.1. Skull being peeled
Video 2-1.2-3.1 from second 19 to sec 25
2.2.2. Spinal cord being severed
Video 2-1.2-3.1 second 26

2.2.3. Gently grasping the spinal cord with the forceps, flip the brain from the posterior to anterior orientation [1-SCOPE-TXT] and place the organ in a dish filed with ice-cold, calcium-free extracellular medium [2-MED-TXT].

2.2.4. Brain being grasped/flipped (TEXT: Harvest brain in ≤3 min) 
Video 2-1.2-3.1 seconde 28
2.2.5. Talent placing brain into dish (TEXT: See text for all medium/reagent preparation details)
2.3. Next, fill a 1.5-2 cm3 metal mold with liquid agarose [1-CU] and place the mold on ice [2-MED].
2.3.1. Mold being filled

2.3.2. Talent placing mold on ice
2.4. Just before the agarose solidifies, use the forceps to gently pick up the brain by the spinal cord [1-MED-over the shoulder], dry the forceps with a piece of lab paper [2-CU], and place the brain into the agarose [3-ECU].
2.4.1. Talent grasping brain

2.4.2. Forceps being dried
2.4.3. Brain being placed into agarose

2.5. Then quickly mix the agarose to dilute any traces of extracellular medium left on the tissue [1-CU] and adjust the orientation of the brain within the mold as necessary [2-ECU].

2.5.1. Agarose being mixed

2.5.2. Brain orientation being adjusted

2.6. When the agarose has solidified, use a scalpel blade to trim a square block of agarose around the tissue [1-CU] and use surgical glue to attach the sample onto a vibratome specimen holder [2-MED].
2.6.1. Agarose being trimmed

2.6.2. Talent attaching sample to holder, with glue container visible in frame
2.7. Fill the cuvette of the vibratome holder with ice-cold calcium-free extracellular medium [1-CU] and place the holder into the vibratome [2-MED].

2.7.1. Cuvette being filled, with medium container label visible in frame

2.7.2. Talent placing holder into vibratome

2.8. Using a high frequency and a low speed, cut the agarose block to make 150 micrometer parasagittal sections [1-MED-over the shoulder], placing the selected section into the patch-clamp recording chambers containing 3 mL of ice-cold calcium-free extracellular solution [2-CU].
2.8.1. Talent sectioning sample 
2.8.2. Section being placed into chamber

2.9. “It is important to move quickly once the brain has been added to the agarose, as the tissue will dry out if left in the molten agarose for too long and has limited access to air before it is sectioned.” [1-MED-interview style]
2.9.1.  Romain Fontaine, speaking the above interview style (looking just off-camera)
2.10. When all of the sections have been obtained, place a grid harp onto the tissue section [1-MED] and replace the calcium-free extracellular medium with calcium-containing extracellular medium supplemented with bovine serum albumin [2-CU].
2.10.1.  Talent placing grid harp onto section

2.10.2.  Calcium-containing extracellular medium supplemented with bovine serum albumin being added to chamber containing tissue section only, with calcium-containing extracellular medium supplemented with bovine serum albumin container label visible in frame if possible
2.11. Then let the tissue rest for 10 minutes [1-MED].
2.11.1.  Talent setting timer, with chamber visible in frame
3. Perforated Patch-Clamp and Electrophysiological Recordings

3.1. To set up the patch-clamp, place the recording chamber with the brain-pituitary slice onto the patch clamp recording microscope stage [1-WIDE] and use the 10X objective to locate the pituitary gland [2-SCOPE].
3.1.1. Talent placing slide into microscope stage
3.1.2. Shot of pituitary gland at 10X magnification
3.2. Place the grounding electrode through the 2% agar bridge into the extracellular medium bath [1-CU] and use the 40X objective to locate a healthy cell [2-SCOPE-TXT].

3.2.1. Electrode being placed through bridge into bath 

3.2.2. Shot of healthy cell at 40X magnification (TEXT: If preparation was successful, few healthy/round cells should be visible)
3.3. Set the amplifier to voltage-clamp mode [1-MED-over the shoulder] and open the seal test window [2-SCREEN].

3.3.1. Talent setting amplifier to voltage-clamp mode, with monitor visible in frame

3.3.2. *To be provided by Authors: Seal test window being opened
One video file demonstrating both 3.3.2 and 3.4.1
3.4. Select the bath configuration and use a 5-millivolt pulse to monitor the pipette resistance [1-SCREEN].

3.4.1. *To be provided by Authors: Bath configuration being selected, then 5 mV pulse being set

3.5. Backfill the tip of the patch pipette with antifungal-free intracellular medium [1-MED] before using a micro-filler syringe to add intracellular solution supplemented with amphotericin B to the posterior section of the patch pipette [2-CU].
3.5.1. Talent filling pipette, with antifungal-free intracellular medium container visible in frame

3.5.2. Syringe adding anti-fungal-supplemented solution to pipette, with anti-fungal-supplemented solution container label visible in frame if possible
3.6. Use a 1-mL syringe to add a slightly-positive air pressure into the patch pipette [1-CU] to avoid contamination of the pipette tip and assess the patch pipette resistance [2-SCREEN].

3.6.1. Syringe adding pressure to pipette

3.6.2. *To be provided by Authors: Shot of patch pipette resistance data

Video of the resistance data 
3.7. If no particles are attached to the tip of the pipette [1-ECU], use the micromanipulators guide to the patch pipette down to the cell [2-MED], readjusting the pipette when it is a few microns above the cell so that the tip of the pipette will touch the cell a third of the distance from the middle of the cell [3-SCOPE].
3.7.1. Shot of tip with no particles attached (video of the pipette)
3.7.2. Talent guide pipette down to cell

3.7.3. Pipette height/location being adjusted to 1/3 from middle of cell (Video of the event)
3.8. To touch the cell, release the pressure [1-CU] and apply gentle suction to make a seal [2-SCOPE]. 
3.8.1.  Pressure being released

3.8.2. Suction/seal being applied 
One video (3.8, 3.11.1) showing the gigaseal formation, switch to patch configuration, and zero the capacitance. The switching to cell mode and start monitoring the access). In addition, one image file showing the patched cell 
3.9. “It is essential to apply the giga-seal quickly, as positive pressure within the patch-pipette will result in antifungal solution leakage after about 1 minute, damaging the cells.” [1-MED-interview style]
3.9.1.  Kjetil Hodne, speaking the above interview style (looking just off-camera)
3.10. When the seal is in place, immediately switch to the patch window in the patch-clamp software [1-MED-over the shoulder] and adjust the holding potential to between -50 and -60 millivolts [2-SCREEN].

3.10.1.  Talent opening patch window, with monitor visible in frame

3.10.2.  *To be provided by Authors: Holding potential being adjusted

3.11. Zero out the fast capacitance made up by the glass pipette and switch to the cell window to begin monitoring the access resistance, zeroing out the membrane capacitance in the amplifier software after sufficient access [1-SCREEN].
3.11.1.  *To be provided by Authors: Fast capacitance being zero’ed out, then cell window being selected/opened, then membrane capacitance being zero’ed out

3.12. Switch to the current-clamp and adjust the correct value of the fast-capacitive currents of the pipette in the I-clamp window and check the resulting membrane potential [1-SCREEN-TXT].

3.12.1.  *To be provided by Authors:  IC clamp being selected, then currents being adjusted, then shot of membrane potential (Video Editor: please indicate membrane potential when mentioned if possible/necessary) (TEXT: If membrane > -35 mV membrane potential, cancel recording/find new cell)

3.13. Then, with the cell firmly attached to a tissue with a membrane potential below -40 millivolts [1-SCOPE], begin the experimental recordings according to the manufacturer’s protocol [2-MED].
3.13.1.  Shot of healthy cell attached to tissue

3.13.2.  Talent beginning recordings, with monitor visible in frame
4. Results: Representative Pituitary Cell Current Clamp Recordings
4.1. Action potentials can be triggered in a subset of pituitary cells using 5-9-picoampere current injections from a resting potential between -50 and -60 millivolts [1-LM]. These action potentials have a fast rundown [2-LM] and, after about 4-6 minutes, triggered action potentials are no longer achievable [3-LM].
4.1.1. figure 6.tif: please trace/emphasize black data line

4.1.2. figure 6.tif: please trace/emphasize cyan data line

4.1.3. figure 6.tif: please trace/emphasize magenta data line

4.2. Switching to the perforated patch configuration using amphotericin B, spontaneous action potentials can be observed in about 50% of the recorded cells [1-LM] and the action potentials can be triggered in 95% of these cells with no observable rundown even after up to 1 hour of recordings [2-LM].
4.2.1. Figure 7_a_b_layers.psd: Show top graph of original Figure 7a only

4.2.2. Figure 7_a_b_layers.psd: Keep showing top graph and add red box and bottom graph of original Figure 7a
4.3. Gonadotropin releasing hormone-1 puff ejected onto cells in the perforated patch configuration [1-LM] reveals a biphasic response, during which the cells are hyperpolarized in the first phase of the response, resulting in calcium release from internal stores [2-LM], followed by depolarization of the cells and increased action potential firing frequency from 1-2 hertz to 3 hertz in the second phase [3-LM].

4.3.1. Figure 7_a_b_layers.psd: Show top graph of original Figure 7b only and add/emphasize Gnrh text 
4.3.2. Figure 7_a_b_layers.psd: Keep showing top graph of original Figure 7b and emphasize first 1/5 of top graph of original Figure 7b starting after Gnrh text
4.3.3. Figure 7_a_b_layers.psd: Keep showing top graph of original Figure 7b and add red line and bottom graph of original Figure 7b 
5. Conclusion (said by authors on camera):
5.1. Finn-Arne Weltzien: While attempting this procedure, it’s important to remember that all of the solutions should be adapted to the physiology of the experimental organism with particular attention to the pH, as this value varies across species living at different temperatures.
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. 
figure 6.tif
Figure 7_a_b_layers.psd
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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