Supplementary Figure 1. Residues H72/H73 in rat ASIC1a, rat ASIC3 and H83 in rat ASIC3 are
mapped onto the crystal structure of chicken ASICla. The three subunits in the heterotrimer are
colored to represent one rASICla (grey) subunit and two rASIC3 subunits (cyan and yellow) in
the ASIC1a/ASIC3 heterotrimeric channel. Based on the sequence alignment shown in
Supplementary Figure 3, in the image shown here, P72 in 2QTS is mutated to H; T84 in subunit 1
ismutated to S; T84 in subunits 2 and 3 are mutated to H. The images are generated using PyMOL.
r represents rat in the Figure.

Supplementary Figure 2. Potential Zn?** binding sites on heterotrimeric ASICla/3 channel
mapped onto a crystal structure of the ASICla channel. The three subunits in the heterotrimer
are colored to represent one rASICla (grey) subunit and two rASIC3 subunits (cyan and yellow)
in the ASIC1a/3 heterotrimeric channel. Only sites at one inter-subunit interface are shown. r
represents rat; ¢ represent chicken in the Figure. The images are generated using PyMOL.

Supplementary Figure 3. Sequence alignment of rat ASICla, rat ASIC3 and the sequence of
chicken ASICla, which is used to determine the crystal structure of ASICla channel. The
alignment is performed using the serer PROMAL3D.
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Supplementary Table 1. pHso and Hill coefficient of ASIC1la WT and
histidine mutants in the extracellular domain of ASICla during

activation.
pHso Hill coefficient | Sample size Statistics
ASICla WT 6.3 £0.05 2.7+0.2 7
ASICla-H72A | 6.2+£0.05 2.8+0.2 5 p>0.05
ASICla-H73A | 6.2+0.06 2.6+0.1 5 p>0.05
ASICla-H110A | 6.2 +0.09 2.8+0.2 5 p>0.05
ASICla-H163A | 6.2 +0.05 2.7+0.1 5 p>0.05
ASICla-H173A | 6.3+0.04 2.7+0.1 5 p>0.05
ASICla-H250A | 6.3 +£0.06 2.6+0.1 5 p>0.05
ASICla-H327A | 6.2 +0.07 2.8+0.2 5 p>0.05

pHso and Hill value of each mutant were compared with ASICla WT. Data were presented as
mean + SEM.



Supplementary Table 2. pHso and Hill coefficient of ASIC3 WT and histidine
mutants in the extracellular domain of ASIC3 during activation of the channel

pHso Hill coefficient Sample size Statistics
ASIC3 WT 6.8 +0.03 1.4+0.1 6
ASIC3-H72A 6.8 +0.02 1.3+0.1 5 p>0.05
ASIC3-H73A 6.8 £ 0.03 14+0.1 5 p>0.05
ASIC3-H83A 6.8 +0.03 1.3+0.1 5 p>0.05
ASIC3-H109A 6.9 +0.02 1.3+0.1 5 p>0.05
ASIC3-H123A 6.8 +0.03 14+0.1 5 p>0.05
ASIC3-H156A 6.8 +0.02 14+0.1 5 p>0.05
ASIC3-H195A 6.8 +0.03 14+0.1 5 p>0.05
ASIC3-H243A 6.9 +0.02 1.3+0.1 5 p>0.05
ASIC3-H262A 6.8 +0.03 1.4+0.1 5 p>0.05
ASIC3-H336A 6.8 +0.03 1.3+0.1 5 p>0.05

pHso and Hill value of each mutant compared with ASICla WT. Data were presented as mean +
SEM.
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