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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) No  (If you can record images/videos using your own camera/software, then mark No) If yes, please list make and model of your microscope: _____________________________________________

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) Yes  and we have a screen capture software installed. 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? Please list 4-6 steps by their protocol numbers. Please do not list entire sections of the protocol. If your protocol contains highlighting, make sure these steps are highlighted.

Steps 4.3 (approach), 4.4 (dimple and seal formation), 4.6 (breaking the membrane). 
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 to be filmed by their protocol numbers. (Please do not list an entire section.) Single most difficult part of this procedure is described in steps 4.4 and 4.6(creating a seal and successfully breaking the membrane). 

E.  Will the filming need to take place in multiple locations? (Y/N) Yes If yes, how far apart are the locations? Two rooms 10-15 feet 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 describe how to perform whole-cell patch-clamp recordings in freshly dissected brain slices. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Said Kourrich: This method can help answer key questions in the neuroscience field, such as how experimenter-controlled manipulations alter the activity of specific neurons in specific brain regions.
1.2. Said Kourrich: The main advantage of this technique is that it provides the means to identify, in the ex vivo preparation, long-lasting changes in neuronal functions that have developed in intact awake animals.

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Amir Segev: Though this method can provide insight into neuronal functions in brain slices, it can also be applied to other systems, such as cells in culture and neurons in vivo.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. Said Kourrich: Demonstrating the procedure will be Francisco Garcia-Oscos, a student from my lab. 

1.4.1. Interview style: Author saying the above 

1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at University of Texas Southwestern Medical Center.
Protocol (read by voice talent at JoVE):

2. Slice placement and visualization
2.1. To begin this procedure, using a plastic trimmed-tip transfer pipette, gently draw up one brain slice from the recovery chamber [2.1.1-MED-over the shoulder].  Place the transfer pipette in the recording chamber and gently squeeze the slice out of the pipette onto the coverslip lining at the bottom of the chamber [2.1.2-CU].  
2.1.1. *Film as written
2.1.2. CU the pipette as it is placed in the recording chamber and a slice is squeezed out onto the coverslip
2.2. Next, using the microscope 4X objective, position the slice so the desired area is placed exactly in the center of the recording chamber [2.2.1-MED-over the shoulder].  After the desired position has been achieved, secure the brain slice position with a slice hold-down (also known as a “harp”) [2.2.1b-CU]. After that, switch to the 40X objective [2.2.2-MED] and lower the lens gently until it contacts the ACSF in the chamber [2.2.3-CU].
2.2.1. Talent looking at the slice on the computer monitor and positions it so the desired area is placed exactly in the center of the recording chamber
2.2.1b. Added shot: CU: Slice hold-down is shown and gently put on the slice 
2.2.2. *Film as written
2.2.3. CU the lens as it is lowered gently until it contacts the ACSF in the chamber
2.3. Then, use the fine adjustment wheel to bring the tissue into focus [2.3.1-MED-over the shoulder].  When the focus is at tissue level, observe the cells in the targeted region [2.3.2-SCREEN].    
2.3.1. Talent looking at the tissue on the computer monitor and adjusts the wheel to bring it into focus
2.3.2. To be submitted by authors. A SCREEN movie to show the cells that are slowly come to focus.
2.4. Now, look for a target cell [2.4.1- MED-over the shoulder].  Mark it on the computer screen in order to help guide the recording micropipette [2.4.2-MED-over the shoulder].  Raise the objective lens to allow sufficient space for the placement of the recording micropipette [2.4.3-CU].
2.4.1. Talent searches the cells and then focus on/ position the target cell in the middle of the screen.
2.4.2. *Film as written
2.4.3. CU the objective lens as it is raised
3. Micropipette placement and positioning 

3.1. In this step, using a 1mL syringe, a nonmetallic microsyringe needle, and a dedicated filter, fill a micropipette with the internal solution prepared in advance [3.1.1-MED-over the shoulder-TXT].  Make sure there are no air bubbles in the micropipette [3.1.2-CU].  
3.1.1. *Film as written. Text: See Table of Materials in the accompanying manuscript for the internal solution’s composition
3.1.2. CU the micropipette as talent trying to get rid of the air bubbles
3.2. Then, place the micropipette in an electrode holder so the solution comes in contact with the silver chloride-coated wire electrode [3.2.1-CU].  Tighten the pipette cap so that the cone washer forms a seal around the micropipette [3.2.2-CU]. 
3.2.1. CU the electrode holder as the micropipette is placed in it
3.2.2. *Film as written
3.3. Next, apply positive pressure with the air-filled syringe connected to the pipette holder before immersing the micropipette in the ACSF to prevent debris from entering it [3.3.1-MED].  Using the micromanipulator, guide the pipette down to the chamber so it is roughly under the center of the immersed objective [3.3.2-CU].
3.3.1. *Film as written
3.3.2. CU the pipette as it is guided down to the chamber so it is roughly under the center of the immersed objective
3.4. While moving the micropipette with the micromanipulator at medium to high speed [3.4.1-MED], locate the micropipette on the computer screen and guide the micropipette toward the location of the cell on the X-Y axis [3.4.2-SCREEN].
3.4.1. *Film as written
3.4.2. To be submitted by authors.  A SCREEN movie to show the procedure described above.
3.5. In the meantime, measure the micropipette resistance by applying a voltage step [3.5.1-MED-over the shoulder-TXT].  Apply positive pressure in order to remove any air bubbles or other foreign objects blocking the micropipette [3.5.2-MED].  After clearing the micropipette, perform a voltage offset to reduce pipette current to zero [3.5.3-SCREEN].
3.5.1. *Film as written. Text: Voltage step:  4 mV for 100 ms
3.5.2. Talent applies positive pressure with the syringe
3.5.3. To be submitted by authors.  A SCREEN movie to show the use of “pipette offset” to reduce pipette current to zero
4. Final approach, seal formation, and obtaining the whole-cell configuration 

4.1. Using the fine focus wheel of the microscope, start focusing down while lowering the micropipette gradually [4.1.1-MED-over the shoulder].  Always focus down first and then lower the micropipette to the plane of focus to ensure that the micropipette tip does not abruptly penetrate into the slice [4.1.2-SCREEN]. 
4.1.1. Talent looking at the computer screen and focusing down the lens /lowering the micropipette gradually 
4.1.2. To be submitted by authors.  A SCREEN movie to show the alternating procedure of focusing down the lens and lowering the micropipette tip.
4.2. When the micropipette comes in contact with the surface of the slice, slow down the micromanipulator speed to medium-low mode [4.2.1-SCREEN].  Gently apply light positive pressure to clear any debris on the path [4.2.2-SCREEN].
4.2.1. To be submitted by authors.  A SCREEN movie to show the micropipette comes in touch with the surface of the slice and the micromanipulator slows down.
4.2.2. To be submitted by authors.  A SCREEN movie to show the debris on the path being cleared.
4.3. Then, approach the cell either by alternating with the X-Y-Z control knobs, or by approaching diagonally where both X-Z axes are changed with the rotation of the Z axis knob [4.3.1-SCREEN].  When the micropipette is close enough to the cell, a dimple will appear on the cell surface [4.3.2-SCREEN].
4.3.1. To be submitted by authors.  A SCREEN movie to show the procedure described above.
4.3.2. To be submitted by authors.  A SCREEN movie to show the procedure described above.
4.4. Now, apply a weak and brief suction through the tube that is connected to the pipette holder suction tube in order to create a seal [4.4.1-MED].  While a gigaseal is forming, use the computer-controlled amplifier commander to bring the cell’s holding potential to the physiological resting potential in order to prevent sudden changes once the membrane is ruptured [4.4.2-MED-over the shoulder].  After the gigaseal has formed, compensate for the fast or slow capacitance [4.4.2-MED-over the shoulder]
4.4.1. Talent applies a weak and brief suction through the tube
4.4.2. Talent uses the computer-controlled amplifier commander to bring the cell’s holding potential to the physiological resting potential. 
4.4.3. Talent uses the computer-controlled amplifier to compensate for fast or slow capacitance
4.5. Francisco Garcia-Oscos:  Here, it is very important that the suction applied is not too strong, otherwise the membrane may rupture before establishing a seal [4.5.1-MED].
4.5.1. Interview style
4.6. If the seal remains stable and above 1 GΩ, apply a brief and strong suction to rupture the plasma membrane [4.6.1-MED-over the shoulder].  Switching to “Cell” mode in the membrane test, view different parameters of the cell such as input resistance, series resistance and membrane capacitance [4.6.2-MED-over the shoulder].   After achieving the whole-cell configuration, continue to monitor these parameters during recording [4.6.3-SCREEN]. 
4.6.1. Talent applies a brief and strong suction to rupture the plasma membrane, which is shown on the monitor
4.6.2. Talent switching to “Cell” mode in the membrane test on the monitor and uses the mouse to point at/show access input resistance, series resistance and membrane capacitance
4.6.3. To be submitted by authors.  A SCREEN movie to show the beginning of a brief recording.
4.7. Francisco Garcia-Oscos:  The suction must be brief and stronger than the pressure applied when establishing a seal in order to properly rupture the membrane and achieve a stable whole-cell configuration.
4.7.1. Interview style
5. Results: Effect of temperature, series resistance, and access resistance on the waveform of the electrical signal 
5.1. Shown here is an example of the evoked-EPSCs amplitude from a single nucleus accumbens shell MSN [5.1.1-LM-TXT].  Increasing the temperature from 24 to 28 and to 32 °C increases the slope of evoked-EPSCs [5.1.2-LM].  
5.1.1. 1_Kourrich_Figure 4A.tif: Show the left panel. Text: MSN: medium spiny neuron
5.1.2. 1_Kourrich_Figure 4A.tif: Add the right panel

5.2. Here, the evoked-EPSCs amplitude is assessed in the voltage-clamp mode at -80 mV [5.2.1-LM].  When series resistance increases, the slope of evoked-EPSCs decreases [5.2.2-LM].  
5.2.1. 2_Kourrich_Figure 4B.tif: Show graph

5.2.2. 2_Kourrich_Figure 4B.tif, 3_Kourrich_Figure 4C.tif: Add Figure 4C next to Figure 4 B
5.3. And here is an example of the traces from two neurons showing the effect of input resistance on the neuron capability to generate spikes [5.3.1-LM].  Neurons are current-clamped and held at -80 mV [5.3.2-LM].
5.3.1. 4_Kourrich_Figure 4E.tif: Show the upper panel
5.3.2. 4_Kourrich_Figure 4E.tif: Add the lower panel
6. Conclusion (said by authors on camera)

6.1. Amir Segev:  While attempting this procedure, it’s important to remember that generating healthy brain slices is critical.  It is also important to monitor the parameters that may influence the electrical signal waveform, such as the series resistance,  input resistance, and the temperature.
6.2. Said Kourrich:  After watching this video, you should have a good understanding of the basic aspects of the whole-cell recording technique in brain slices.

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.
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