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TMEM175 is a H+ channel

1 TMEM175 is a K+ channel

5 pH dependence of K+ flux 6
SSM-based Electrophysiology (SSME)

3 TMEM175 can be blocked and 

enhanced by tool compounds 4 Compound activity depends on the 

subcellular localization of TMEM175

Compound assays using the 

SURFE2R 96SE enables parallel 

measurement of 96 sensors with 

success rates of >96 % in the K+ 

flux mode. Inhibitor and 

enhancer assays for TMEM175 

have been established, revealing 

IC50 and EC50 values.
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We performed pH jumps with dpH from 0.2 to 

3.0, starting at pH 7.6. TMEM175 oe lysosomes 

generate positive transient currents, reflecting 

proton influx. Control lysosomes show smaller 

transient currents due to proton leakage or 

proton binding to the membrane surface. 

The permeability coefficient for H+ is 48,500 

times higher than that for K+, matching with 

results from patch-clamp studies (Hu et al. 

2022).

The observed saturation for the H+ 

dependence is a result of a putative regulatory 

H+ binding site (see 5).

We performed a solution exchange from Na+ to 

K+ at different concentrations. Lysosomes purified 

from HEK cells that overexpress TMEM175 

generate positive transient currents, reflecting K+ 

influx. Lysosomes from WT HEK show negative 

transient currents, corresponding to the baseline 

currents due to ion binding to the membrane 

surface. 

Subtracting peak current amplitudes reveals the 

net TMEM175 current. From the concentration 

dependence the permeability coefficient for K+ 

can be derived, revealing individual conductivity 

states at high and low K+ concentrations.
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Measurements of eight blinded test compounds using SSME on purified lysosomes, automated 

whole-cell patch-clamp and manual lysosomal patch-clamp reveals that the membrane 

environment of TMEM175 affects compound efficacy. Compounds are assigned in three 

clusters. Cluster 1 shows similar activity with all three methods. Cluster 2 shows higher activity in 

whole-cell patch-clamp, while cluster 3 shows lower activity in whole-cell patch-clamp.

We performed 50 mM K+ jumps at different pH values from pH 3 to pH 10, keeping external and 

internal pH of the lysosomes identical (left Figure). The bell-shaped activity curve shows two pK 

values for acidic downregulation. Taking the permeability ratio for K+ and H+ into account, the 

acidic pK value must be due to competition of the detected K+ flux with bidirectional H+ flux. 

We then applied pH gradients, keeping the external pH constant at pH 7.5, only changing the 

internal pH from pH 3 to pH 10 (right Figure). The pH gradient does not affect TMEM175 

conductivity. However, the downregulation at intermediate pH was gone, when the external 

pH is constant, indicating the presence of a regulatory H+ binding site that blocks TMEM175 

upon acidification of the cytosol.
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