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Why measure membrane potential?
ion probes
radioisotopes
ligand binding

Use of voltage dye on FLIPR
KCl induced depolarization
hyperpolarization
addition artifacts

loading time

dye concentration

Conclusions
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electrophysiology
whole cell voltage clamp, TEVC oocytes
good kinetic and mechanistic detail 
very low throughput

ion probes
calcium green, fluo 3
high throughput, good kinetic detail
not useful for most ions

radioisotope flux
any ion can be measured
high throughput
often unphysiological-membrane fractionation
poor kinetic information

ligand binding
good for ligand gated channels or GPCRs
high throughput
no kinetic information
nonfunctional assay-miss potential hits

membrane potential dye
high throughput
functional assay
good kinetic detail
works with all ions 
small current gives big voltage change
V=IR

methods for assaying ion channels



Typical procedure

1)   Plate tsA201 cells near confluency for 24 hours
7x106 cells/384 well plate using multidrop

2)   Remove growth medium
only necessary if constrained by volume

3)    Add 25 ul dye solution at recommended concentration

4)    Incubate with dye for 15 minutes

5)   Run of FLIPR with 550LP filter
works OK with standard fluo3 filter but not optimal
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Works in both directions
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Cost

$25/plate
with standard procedure

1 vial = ten 96 or 384 well plates

simple ways to reduce cost
1) reducing total volume by aspirating growth medium

$9/plate  if 25ul total volume in 384 well

2) diluting dye below recommended concentration
$12.50/plate if dye reduced by 50%



Baseline signal with varying dye concentrations
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% of recommended concentration



Range = ( -12000, 14000 )

Effects of dye dilution
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50 mM KCl
addition

Buffer
Addition
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Conclusions
MDC�s membrane potential kit

The good
is easy to use- no wash
hyperpolarizations and depolarizations
rapid loading time
long recording window- 10->60 min
small addition artifacts
rapid response, tolerates DMSO

The bad
expensive
knowledge of mechanism

Other
valinomycin?



Acknowledgements

Adrienne Dubin
Nadia Nasser
Sean Brown


