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APPLICATION NOTE #1
Using PatchMAX and ChannelMAX Systems 

for Patch Clamping
Chrystal Wang, Ph.D.

Introduction

The goal of this test is to find out the success rate of making gig ohm seals using ChannelMAX and PatchMAX systems under the worst conditions, and what parameters to use for making seals.  The advantage of using ChannelMAX and PatchMAX systems is that people can reach similar high success rate using the same parameters.   Both the ChannelMAX and PatchMAX systems can share the same parameters for patch clamping.  As the computer controlled-micromanipulator eliminates all the possible human errors, users can reach the same success rate consistently regardless of the experimenter’s mood or experience.  

Method

The air table was a breadboard sitting on top of 4 tennis balls; no Faraday cage so the signal was noisy.  I myself have not done patch clamping experiments for over 10 years.

Glass pipettes were made from WPI TW150-6 capillaries.  The capillaries were cut in half and pulled with a Narishige Model PP-830 puller.  Two-pull mode was used to pull the glass.  The heating for the first pull was 61.2 and 46.5 for the second pull.  

An oocyte with vitelline membrane removed was picked up with a squeezable transfer pipette.  As the tip size of the transfer pipette was similar to the size of the oocyte well in the perfusion chamber, line up the tip and the well and then squeeze, the oocyte will drop to the center of the well.


Oocytes were bathed in recording solution ND96 (96 NaCl, 2 KCl, 1 MgCl2, 0.3 CaCl2, 5 HEPES, pH 7.6).  Patch pipettes were filled with the same solution.  The resistance of the patch pipettes was about 1.9 MOhm.  

Axopatch® 200B amplifierand pClamp® 9 software were used for recording.

Results

Two experiments were done for testing the seals.  The first experiment was done using 5-day old oocytes, and the second experiment was done using 2-day old oocytes.  The log file that recorded all the accomplished experiments with the most important parameters is shown in Table 1. 
[image: image2.png]Time Speed (mm/s) Resistance Threshold (Mohm) % Increase Gig Ohm Seal

41772006 1456 05 5 200 2
471772008 17:42 01 8 180 2
471772006 17:49 03 8 180 2
41772006 1758 03 8 180 2
41772006 18:17 03 8 180 Y
5/11/2006 16:29 05 4 200 N
/1172006 17:17 05 4 200 N
5/11/2006 1801 03 4 180 N
5/11/2006 1807 03 4 180 2
5/11/2006 18:14 03 4 180 2
5/11/2006 18:18 03 4 180 2
5/11/2006 18:23 03 4 180 2
5/11/2006 18:32 03 4 180 52




Table 1 Log file of the success rate of making seal under different conditions.  Only the most important parameters are included.  The meanings of the parameters are explained in the User’s Guide.

Since this is the first time I tried making gig ohm seal, I tested different suction conditions in the experiments recorded above, from using a 10 cc syringe to a 1 cc syringe, and tubing connected to the pipette holder with some air leakage or no air leakage.  The best suction condition was using a 1 cc syringe with no air leakage in the connecting tubing.  The total air volume in the tubing was approximately 1.5 cc.  After the patch pipette touched the oocyte membrane, a ~0.15 cc suction was applied to the syringe.  A minimum of 1 gig ohm (usually a few gig ohm) seal was achieved after a short waiting.  These conditions were used in the last 5 seal tests in the Table 1.


Discussion

It appears the success rate is closely related to the speed of the pipette tip.  Lower speed improves the success rate of making gig ohm seals.

	Speed (mm/s)
	Success Rate

	0.5
	33%

	<0.3
	90%


At lower speed, the patch pipette has a more gentle touch on the cell membrane.  Users can decrease the speed in bath even further to improve the success rate.  Both PatchMAX and ChannelMAX systems can control the pipette to move as slow as 1 m/s.  
Another important parameter is % Increase. This parameter determines how much the patch pipette pushes the cell membrane before the movement stops. The higher the setting is, the harder the push.  If the number is too high, the pipette can be getting close to impaling into the oocyte.

	% Increase
	Success Rate

	200
	33%

	180
	90%


It is possible to reduce the % Increase even further to improve the success rate.  The set-up I used did not have a Faraday cage; the signal was very noisy.  When I tried a 100% Increase instead of a 180% Increase, pipette movement stopped before it touched cell membrane due to the noise.  Under normal experiment conditions where a Faraday cage is used, user can try lower % Increase. 

Overall, even under the worst testing conditions, the success rate of making gig ohm seal using the PatchMAX and ChannelMAX systems is over 90%.
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