Investigation of GABA transport and the GABA/Na* relationship in human GAT]
using solid supported membrane-based elecirophysiology
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GABA-induced currents and
GABA K,, with SSME
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Introduction SSME - an overview

The primary regulator of y-aminobutyric acid (GABA)
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C) Above: GABA-induced currents at low GABA; Below: peak deconvolution

GABA/Na+ cooperativity ?SAR,\B::NG+ stoichiometry with Summary

3500 5 [ Jtransport current
3000 - &
A B i A B C o . .
= 1000  SSME is a suitable technigue for studying hGATI,
‘ | e ormalized Curren 35 500_: 7 A Since the measurement is 1.5 7 [NO+]in [No+]ou’r [GABA];, [CABA] oyt AP—substrate _ aQ AI-J-substrate 1 1 1
ramlied Curer e = e T e | om0 S0 400 ooe] 0 o ) =00+ B ( o ) revealing multiple  electrogenic events upon
05000 S 6o D - free energy (AG) can be re- ——20mM 60mM 10uM 20 uM - YT GABA binding and transport.
0'8000 50 - . written as a linear combination 1.0 1 _58 mm jg mm 108 Hm 52 um 0,04 -
; ' o of the chemical potentials (A . m m M M _ . e . n
o " of fne ch byfhesfoichioméfﬁl z o S0 1 100 . NS NG+ GABA=2 051 The coopera’rm’ry between GABA and Na* has
06 06000 e | I 1 A 1 S S A coefficients (m, n): g 057 = 2 ' e been investigated, showing that Na*
X 0.5000 o i ST i s AG = mAugapa + nhtyg+ : ,‘ S P i T concentrations greatly affect GABA K,,.
§ o 140 - [ transport current When the fotal charge (Q) is 0, | & oo tmssmadiv /ot tpn it ao i © ! . o
S 020 - the AG is also 0 and the _ o !  The stoichiometry of Na* and GABA has been
&) - 0,2000 120 A equation above can be 0,02 ! . . .
5 o rewritten as: 05 : ) successfully assessed with SSME, confirming the
g ln([GABA]in) N b | | ! | | most accepted one of GABA:Na*=1:2.
S _ AlcaBa _ [GABA]out _ 2 1.00 1.25 1.50 1.75 _|5 _|4 _|3 _12 _I] (I) ;
g 60- Atiyg+ INa*]oue m fime [s] AU(GABA)/AU(NG+) o
o L ( [Nat];, ) Bibliography:
20 - Bicho et al., “Rapid Substrate-induced Charge
< i A) Physical principle of stoichiometric assay with SSME. B) Traces obtained at all different Movements of the GABA fransporter GATI" DO
© ° O_ oo ° . ° . ° ° I i
OV G S0u G 000 conditions of Na* and GABA inside and outside the vesicles. The resulting fraces from CHO hitps://dol.org/10.1016/1.jo¢.2021. 101220
. . : ' ' i i - Gonzales et al., “T te of th -
A) 3-D plot of normalized transport current as a function of both GABA and Na* concentrations. vesicles expressing GATI have been compared with fraces from empty CHO vesicles used as aminobutyie  acid | femsporter . GATTY | DOI
B) Above: GABA K,, as a function of Na* concentrations. Notably, the K,, starts increasing by 10- control, which have then been sgb’rroc’red from ’rhg sample traces. C) R.esulhng Imegr fitting of 10.1007 /500232-007-9073-5
factors when Na* concentrations drop below 100 mM. Below: Na* K,, as a function of GABA the do’r?. When the To’rgl c'hdrge is null, then the ratio bg’rween the chemlcol. potential of GABA . Thomas of dl. A solidsupported membrane
concentrations. In this case lowering GABA from 1 mM to 50 uM only affects the Na* K,, by a and Na* reflects ’rhg sTplchlomeTrY of the two sut?sfrg’res IN the transport reaction (Thomas, 2021). electrophysiology ~ assay for efficient
factor 2 At 0 charge, the stoichiometric ratio reflects a stoichiometry GABA:Na*=1:2. characterization of on-coupled  fransport” DO

https://doi.org/10.1016/j.joc.2021.101220

AV =0



	Slide 1

