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Supplementary material and methods 

Noise analysis 

Patch clamp measurements were performed after manual removal of the vitelline 

envelope from the oocytes. The oocytes were then bathed in a solution containing 10 

mM KCl, 90 mM potassium glutamate, 2 mM EGTA, 2 mM MgSO4, 5 mM Hepes, pH 

7.4. The resting potential of the oocyte in this solution will be close to 0 mV. 2-3 days 

after injection, recordings were made at 19 ± 1 °C. from cell-attached patches. Patch 

pipettes were made from alumino-silicate glass and filled with a solution containing 10 

mM KCl, 90 mM potassium glutamate, 5 mM MgSO4, 5 mM Hepes, pH 7.4. Data were 

acquired with an EPC-7 amplifier (HEKA, Lambrecht, Germany) and Pulse software 

(HEKA, Lambrecht, Germany). For noise analysis, data were recorded at 5-10 kHz and 

low-pass filtered at 2-5 kHz. Data were analysed using self-written software (written in 

Visual C++, Microsoft) and the SigmaPlot program (Jandel Scientific, San Rafael, CA). 

The voltage protocol is described in the figure legend. Leak currents were estimated by 

assuming that channels are closed completely during a long pulse to – 100 mV. 

Capacity transients were measured from the response to a step to 0 mV and subtracted 

off-line. Nonstationary noise analysis was performed as described (Schwake et al., 

2000). Statistical errors are given as standard deviation. 

 

Surface expression experiments 

To measure surface expression of HA-tagged proteins, we used the method developed 

by (Zerangue et al., 1999). The HA-tagged KCNQ3 construct was identical to the 
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cDNA described in (Schwake et al., 2000). The KCNQ3HA(TD;Q1) construct was 

obtained by digestion of the pTLN-KCNQ3HA cDNA with HindIII. The resulting ≈ 

800 bp fragment was ligated into the HindIII digested pTLN-KCNQ3(TD;Q1) vector. 

The orientation of the fragment was checked by PCR. 

Oocytes were injected with 10 ng of cRNA. After 3-5 days at 17 °C, oocytes were 

placed for 30 min in ND96 (see above) with 1 % BSA to block unspecific binding, then 

incubated for 1 hour with 1 µg/ml rat monoclonal anti-HA antibody 3F10 (Roche 

Molecular Biochemicals, Mannheim, Germany) in 1 % BSA/ND96, washed three times 

and incubated for 1 hour with horseradish peroxidase-conjugated secondary antibody 

(goat-anti-rat Fab fragments, Jackson ImmunoResearch; Dianova, Hamburg, Germany) 

in 1 % BSA/ND96, followed by three washes each, first in BSA-containing, then in 

BSA-free ND96. All incubation and washing steps were carried out on ice. Surface 

expression was quantified by placing labelled oocytes individually in 50 µl SuperSignal 

ELISA Femto Maximum Sensitivity Substrate solution (Pierce; Perbio Science, Bonn, 

Germany) and chemiluminescence was measured in a Turner Designs TD 20/20 

luminometer (Promega, Mannheim, Germany). 

 

Western Blot Analysis 

The oocytes used to measure the surface expression of channel subunits were 

subsequently pooled and stored at –20 °C. After homogenisation of the pooled oocytes 

in an ice-cold solution containing 250 mM sucrose, 0.5 mM EDTA, 5 mM Tris-HCl 

(pH 7.4) and a protease inhibitor mix (Complete®; Roche Molecular Biochemicals, 

Mannheim, Germany), the yolk platelets were removed by three low speed 
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centrifugations. The resulting supernatant was mixed with SDS-Laemmli sample 

buffer, and the protein amount equivalent to the content of one oocyte was analysed by 

SDS-polyacrylamide gel electrophoresis (10 % polyacrylamide). The separated proteins 

were transferred to polyvinylidene fluoride (PVDF). Blots were blocked in TBS (150 

mM NaCl, 25 mM Tris, pH 7.4) containing 5 % milk powder and 0.1 % Nonidet P-40. 

Primary (rat anti-HA monoclonal antibody 3F10, 200 ng/ml) and secondary 

(horseradish peroxidase-conjugated goat anti-rat IgG, 1:10.000) antibodies were diluted 

in TBS blocking solution. Washes were in TBS with 0.1 % Nonidet P-40. Reacting 

proteins were detected by using the ECL detection system (Amersham, Freiburg, 

Germany). Signals were recorded by a luminescent image analyser (Fujifilm image 

reader, LAS1000). 

 

 


