Cut-Open Voltage Clamp Fluorimetry to Probe Ion Channel Function


Abstract
cDNA encoding the human variant of the cardiac sodium channel, hNaV1.5, is inserted into competent HB-101 e. coli cells using heat shock. Cells are spread on 3 % agar plates supplemented with 100 ug/ml gentamycin, and grown overnight at 30 ºC.  Individual colonies are selected for amplification, combined with 10 ml LB media supplemented with 100 ug/ml gentamycin in 14 ml Falcon tubes and shaken overnight at 250 rpm and 30 ºC. On the final day DNA is extracted using a QIAprep® Spin Miniprep Kit (Qiagen) and stored at -20 ºC. 
Circular DNA encoding hNaV1.5 is linearized using XbaI (Invitrogen).  Transcription is completed using an mMESSAGE mMACHINE® High Yield Capped RNA Transcription Kit (Applied Biosystems). Site-directed mutagenesis, to insert cysteine amino acids, is performed by means of overlap extension polymerase chain reaction with primers synthesized by Sigma Genosys. All constructs are sequenced with the use of Macrogen or Eurofins MWG Operon. 
Xenopus oocytes (Boreal Northwest) are co-injected with 50 nL of cRNA encoding cysteine mutant hNaV1.5 channels using a Nanoject II microinjector (Drummond Scientific). Expressing Oocytes are labeled with the fluorescent tag tetramethylrhodamine methyl ester (TMRM). Oocytes are placed in a standard cut-open voltage clamp (COVC) triple bath setup.  Electrophysiological recordings are recorded using a CA-1B amplifier (Dagan) running in the cut-open mode. Fluorimetry is performed with an Olympus upright microscope using an epi-fluorescence attachment. The TMRM dye is excited by light from a X-Cite® 120Q series lamp filtered through a 525 nm band pass excitation filter and passed via a dichroic mirror and 40X water immersion objective (Olympus) to the oocyte in the COVC bath chamber. Fluorescence emission from the dye is collected via the same 40X water immersion objective and filtered through a 565 nm long pass emission filter before being passed to a Photomax-200 avalanche photodiode (Dagan). All data are digitized using an ITC-16 DA/AD converter (Instrutech, New York, USA), and recorded using Patchmaster (HEKA Elektronik) running on an iMac (Apple). COVC bath chamber is temperature controlled using a peltier device run by a TC-10 temperature controller and PS-12 power supply (Dagan).
By using this technique, otherwise invisible transitions in the channel’s conformation are unveiled. Recording relatively well-characterized electrophysiological data in tandem with TMRM fluorescence, allows us to draw conclusions regarding changes in fluorescence with specific channel structures and transitions during hNaV1.5 gating.

 Company							Equipment Provided

Dagan								CA-1B Amplifier, & 	
Minneapolis, MN						TC-10 Temperature Controller 
612-827-5959
info@dagan.com
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