Functional investigation of GABA and Glutamate re-uptake transporters
EAAT3 and GAT1 using SSM-based electrophysiology
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Introduction GAT1 transport in CHO membrane vesicles
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EAAT3 activity measurement in overexpressing HEK cells

. / .....
A sensor is coated S, .
with the membrane Upesorss__ o . A . B C D 1o smunmensimisona
or cells. Changes in et e s © Electrode (A | 200 ms 104
Th b 3 0.0.0. ® .0 o ¥ ™ Perfusion — +K, +Nag, +ImM Glu . 0.8
® . e o ‘& rormmmememen  TSCHIIIGRRS — +K, + Gl = o
© . membrane / Lipid layer y . +E, +I]\Jr2M ’ S 0.8 Max = 1.0 3
potential caused Gold surface with SSM SSM{M layer Glutamate 5 KD =99 M % 0
by electrogenic M 8 %7 5| <
O T 044 o
transport events ‘ £ 0.4 cE
can be detected Yl 0af ™
on the sensor. ez
0.0 & 0.0 ==
GlUTOmOTe I—lo | I-a | I—é | |-4 | |-2 | l-wo |-9 l-a I-7 l-b I-s |-4 l-s l-z
10 10 10 10 10 10 10 10 10 10 10 10 10 10
[Glutamate] Concenfrafion
Perfusion (g dchivaling nerkactvaing Transport activity s Figure 3: Purified plasma membrane of a HEK-EAAT3 cell line shows stable activity induced by glutamate and
<r. «°,° triggered repetitively inhibited by ACBD. A: Activation scheme: Application of glutamate after establishing a Na/K ion gradient. B: EAAT3
;:';:Zfe N £\ [ by perfusion of the activity is dependent on ionic background. C: Apparent glutamate affinity. D: Tool compound ACBD inhibits EAAT3
[ membrqne COOTed CurrenTS.
Membr(.:ne dW=0 increcsing' d¥ = max decref:sing o WlTh . c Ar t s P ti M ts B % 1.2+
Potential substrate  containing infazation s | B T EE 2220 2 1 T !
1 1 ensor entrifugation ensor loa xperimen Data
on-signal solution. lonic e f:ooﬂng centivaet aaac o t analyst E >
Current (& off-signal background can be D E o 2 0.4-
\/’__ ngp’red o the P 30 min -—Smin - 00— . . . . |
i e x ol ignal (glutamate S0 2746 8 10 12
Trgnsporl-er properhes° C 2-6 com?)oun(é;qpplicmic)}ns K Time ‘(hr‘) ~~~~~~
IC5o SURFE2R  IC;, Literature washout +2 x full signal T
HIP-B 1.18 UM 10 UM Start new experiment with ’ -
MPDC 5 ]UI\/\ 5 |JI\/\ pre-prepared sensor plate S 1.2+ ;
. 2
ACBD 14 UM 30 UM FRER DR A '
s 1 Typical Experiment
Skyblue 8.5 uM 0.8 uM £ 0.49 duration (~50 min)
. PDC 0. 92 uM 1.5 UM 2 004 . | | | |
CO nc I usSions L-TBOA 0.29 uM 2 UM 0 20 4 6 8 100
Time (min)
D E 1508 " st # e
. ) . . . 2 S — T e ‘ e — 7 o .
The SSM-based elec’rrophymolggy technique using the SURFE“R NI PNESENGR NS |  EEEEEEEEEEEN |22 s Figure 4: The assay was scaled up
or SURFE’R 96SE can be Uutilized to record GATl and EAAT3 ININININININNPNININE = = LN AN ] = to an HTS format and validated
fransporters %ﬁﬁﬁﬁ§§ﬁﬁ' “j\,“wj\, g%%%g 6l using 6 known inhibitors. A:
JENENENININDNIN DN D o # - [0 [ TS0 8 i 1| == T skvgive ' '
ﬁﬂﬂﬂﬁgﬁgg 'J\“J\’ 0 N I AN M < - " Workflow for the HTS experiment.
« Small fransport currents can be measured which might not be ﬁggﬁﬁgﬁiﬁ K St %%%%g%%%%% - =[P Alternative workflows for one or 6
detectable in whole cell patch clamp electrophysiology DESENENEERESSE |- - | EEENEERNEEEE G - Y Y plates are displayed. B: Stability of
0 = =T s N BN o ! ME =2 == 7 rco the current signal during repetitive
. . P o 2 o] B | | b = ,mg} . . “: : L] : TRad e . .
- EAAT3 activity was measured on the SURFE?R N1 and the assay was EL_=s == ‘NG DN = = I~ activation of a 9é-well sensor
scaled-up to higher throughput using the SURFEZR 964SE. Different = | ==E 4&4 ~ == [y = plate  C: Comparison of ICs,
. . . . op__°1° e b = e i = e e u.:u m%':.“;.‘ i st It et 3 = ot 1
transport and binding reaction can be observed, and inhibition by == : values measured using SSM
pubnshed tool Compounds was reproduced Up fo 96 single dose pbased HTS eIeCTrophySIOIogy and
responses oneto izt published values. D & E: Two
- GAT1 currents generated by GABA jumps show two distinct o Inhibition (10 M) 1.4 pDC different —assay modes: Single
components: a fast pre-steady state (PSS) current and a slow 08 - G 1241C,=1.9£04uM [n=15) #—" ~ dose expefiment using multiple
steady state £ 07 3 é-g- :1823:"":?;5?&; compounds vs. full dose-response
206 - o 0.87
Sos S o4 measurement.
« Application of negative voltages affects the PSS component of S S g;" kg, X
GATI1 currents, enhancing it 2-folds. Na* gradient affects V,,,, and 02 | < o * .
the PSS component. o 10° 10 107 10¢ 10° 10% 10° 10°

TBOA ACBD Skyblue HIP-B MPCD PCD [PDC (M)]



