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APPLICATION NOTE #4
Using the ez-gSEAL Pressure Controller

for Patch Clamp

Billy T Chen, Ph.D.

Ernest Gallo Clinic and Research Center

University of California, San Francisco
Introduction

One of the most technically challenging aspect of performing in vitro whole-cell recordings from older animals (p80 and older rats or mice) is the need to search for healthy cells deep in the slice.  In brain slices obtained from older animals, it is rare to find living cells on the surface of the slice and therefore, more effort is required to search for live cells in deeper layers of the slice.  Thus, when performing whole-cell recording, it is necessary to administer positive pressure to the pipette.  This can be very exhausting and due to fatigue, the pipette can be clogged with tissue.  The goal for using the ez-gSEAL is so that a constant, precise, and user-controlled pressure (positive or negative) can be administered to the patching pipette.  This will help to achieve more success in patching neurons from older animals.

Method

Horizontal midbrain slices were prepared according to Chen et al., 2008.  Standard whole-cell electrophysiological equipment was used for recording. MultiClamp 700B and pClamp 9 were used for recording.

Glass pipettes were made from WPI TW150-6 capillaries and pulled on the P-97 micropipette puller from Sutter Instruments.  Three-pull mode was used to pull the glass.

Results

A single experiment was performed.  Horizontal midbrain slice containing the ventral tegmental area (VTA) was obtained from a four-months old mouse.  AMPAR/NMDAR ratio was recorded from dopamine (DA) neurons in the VTA.  An example recording is shown in Fig. 1. 
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Several attempts were made on different DA neurons.  I used the Preset Pressures window to achieve Gseals. The optimal setting to achieve a successful patch was:
P1: 50 mmHg

P2: -20 to -40 mmHg

P3: -1 mmHg

To break the membrane after achieving Gseal, I used the Pulse setting.  A negative pressure of -150 mmHg for 500 msec gave me the best, and most consistent breaks.
Discussion

The 50mmHg of positive pressure used to keep tissue and debris from clogging up the pipette was necessary in the older slices because of the need to go deeper into the slice to locate and patch onto healthy cells.   The ez-gSEAL had no problem maintaining the set pressure, which was helpful in clearing the dead tissue away and allow better visualization of the target cell.   A setting of -20 to -40 mmHg was used to achieve a Gseal once the pipette was positioned on the cell.  The initial negative pressure helped to start a good seal formation and once I see a rise in the seal resistance, I would turn off the negative pressure.  To break the cell membrane after achieving good seal, I used the pulse setting.  A setting of -150 mmHg for 500 msec gave me the best breaks.  Although I would lose some cells with this setting, I found that if you had to perform multiple attempts to break the membrane, the cell was usually in poor health.  Using this setting, I was usually able to get good breaks on the first attempt.
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Fig. 1. Sample AMPAR-and NMDAR-mediated current recorded from VTA DA neuron.
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