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Supplementary Methods

Patch-clamp recordings of proton-activated currents in CAl pyramidal neurons

Electrophysiological recordings were performed after hippocampal slices had been transfected with

lentivirus and in culture for 8 days. Whole-cell patch clamp recordings were obtained using MultiClamp

700B amplifier (Axon Instr., USA). Data were filtered at 3 kHz, digitized at 10 kHz, and analyzed by

using pCLAMP10.2 software (Axon Instr., USA). The pipette solution contained (in mM): 120 KCl, 10

NaCl, 2 MgCl,, 5 EGTA, 2 ATP, 10 HEPES. The pH was adjusted with tetramethylammonium hydroxide.

Extracellular solutions contained (in mM): 128 NaCl, 5.4 KCl, 5.55 glucose, 10 HEPES, 10 MES, 2

CaCl,, and 1 MgCl,. The pH was adjusted with tetramethylammonium hydroxide, and osmolarity was

adjusted with tetramethylammonium chloride. Experiments were carried out at room temperature (20-

24°C). The bath solution was supplemented with bicuculline (10 uM), CGP55845 (1 uM), DNQX (10

pM) and D-APS (50 uM) to block GABAergic and glutamatergic transmission. Electrodes had a

resistance of 3-5 MQQ, and series resistance was compensated by 70% after establishing the whole-cell

configuration. Neurons were held at -70 mV, and changes in extracellular pH were induced by shifting a

microperfusion system (SF-77B, Warner Instruments) in front of the cell. Amplitude was determined by

subtracting the baseline current at pH 7.4 from the peak current amplitude determined in Clampfit (Axon

Instruments). Capacitance was measured for each neuron in Clampex (Axon Instruments). The tau of

desensitization (t4) was calculated by fitting the data to a single exponential. Statistical significance was

evaluated using the 1-way ANOVA and Dunnett’s multiple comparisons test.



Supplementary Table 1. Clinical characteristics of TLE patients

duration
age at
of Neuropathological ~ Engel
patient  gender  surgery ) AEDs before surgery MRI  PET  surgery type ) ]
epilepsy diagnosis class
(years)

(years)
1 M 26 16 CBZ, PHT, VPA N LTH LT+AH G I
2 F 22 20 OXC, VPA, LEV N LTH LT+AH NL, G I
3 F 52 29 CBZ, VPA, PHT, PB N LTH LT+AH NL, G II
4 M 42 12 VPA, CBZ, LTG N RTH RT+AH NL, G I
5 M 28 25 PHT, CBZ, PB, CZP N LTH LT+AH G II
6 M 21 16 CBZ, VPA, LGT N RTH LT+AH NL, G [
7 M 22 9 CBZ, VPA, LGT N RTH LT+AH G [
8 M 22 5 VPA, LEV, OXC N LTH LT+AH G I
9 M 21 19 CBZ, TPA, VPA N RTH RT+AH NL, G [
10 M 20 8 VPA, CBZ, PB, PHT N RTH RT+AH G [
11 M 21 4 CBZ, LEV, VPA N RTH RT+AH NL, G [
12 M 29 11 PHT, PB, CBZ, VPA N RTH RT+AH NL, G I
13 M 24 13 VPA, OXC, LTG N LTH LT+AH G II

M, male; F, female; N, normal; VPA, valproate; PB, phenobarbital; LEV levetiracetam; CBZ,

carbamazepine; TPM, topiramate; PHT, phenytoin; LTG, lamotrigine; GBP, gabapentin; OXC,

oxcarbazepine; CZP, clonazepam; LT+AH, left temporal and amygdalohippocampectomy; LTH, left

temporal hypometabolism; RTH,

right temporal hypometabolism; LT+AH,

left temporal and

amygdalohippocampectomy; RT+AH, right temporal and amygdalohippocampectomy; NL, neuronal

loss; G, gliosis



Supplementary Table 2. Clinical characteristics of control group

. Adjacent
) Age ) ) ) Resection )
Patient Gender Etiology diagnosis ) tissue
(years) tissue
pathology
1 M 35 trauma TNr N
2 M 32 trauma TNI N
3 M 24 trauma TNr N
4 F 22 trauma TNI N
5 F 29 trauma TNr N
6 M 21 trauma TNI N
7 M 18 trauma TNr N
8 M 43 trauma TNI1 N
9 M 27 trauma TNI1 N
10 M 29 trauma TNI1 N

M, male; F, female; TN, temporal neocortex; 1, left; r, right; N, normal.
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Supplementary Figure 1. Uncropped, full-size images of the original scans of western blots
shown in Fig. 1b, 2¢, 3a, 3b, 3c, 3d, 4a and 4b.
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Supplementary Figure 2. TFCP2 and ASIC2a expression in 2-DG-treated PC12 cells cultured
with high glucose media. In the high-glucose condition, TFCP2 expression was suppressed,
while ASIC2a expression was elevated in PC12 cell treated with 10 uM 2-DG for 24 hours. Data
are presented as means + standard errors and were analysed using 1-way ANOVA and
Dunnett’s multiple comparisons test. *P<0.05, compared to controls. Abbreviations, ASIC2a:
acid-sensing ion channel 2a; TFCP2: transcription factor CP2; 2-DG: 2-deoxy-D-glucose; Con:

control
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Supplementary Figure 3. Input resistance of CA1 pyramidal neurons transfected by lentivirus.
There were no differences in the input resistance of CA1 pyramidal neurons between all groups.
Data are presented as means + standard errors and were analysed using 1-way ANOVA and
Dunnett’s multiple comparisons test. Abbreviations, ASIC2a: acid-sensing ion channel 2a; OE:
overexpression; KD: knockdown
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Supplementary Figure 4. Proton-gated currents from CA1 pyramidal neurons with different
ASIC2a expression pattern. (a) Representative trace of pH 5-induced current in neurons
transfected with different lentivirus. (b) Average peak amplitude of pH 5-induced current. (c)
Desensitization rate of pH 5-induced currents. Data are from pyramidal neurons transfected with
negative control lentivirus (n=6), ASIC2a overexpression lentivirus (n=7), and ASIC2a
knockdown lentivirus (n=6). Data are presented as means + standard errors and were analysed
using 1-way ANOVA and Dunnett’s multiple comparisons test, *P<0.05, compared to negative
control. Abbreviations, ASIC2a: acid-sensing ion channel 2a; OE: overexpression; KD:
knockdown



