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Supplementary Figure 1. Quantification of CIC-5 (EGFP) colocalization with early endosomes
marker (EEA1-Red) in renal epithelial cells transfected with CIC-5 WT or mutants. CIC-5"/EEA1"
double positive pixels were measured using ImageJ and normalized to total EEA1" pixels. CIC-5 WT,
S244L, and R345W strongly colocalized with EEA1, while expression of Q629* in early endosomes was
significantly blunted. ***, p<0.001.
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Supplementary Figure 2. Hypothetical driving force of CIC-5 transport at early endosome estimated
using Gibbs free energy equation in relation to various endosomal membrane potential (V). The total
free energy for CIC-5 transport AG = 2x(AG_) — Ix(AG); [C1 ]= 30 mM, [C]_]= 20 mM and
pH =72,pH =71
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	Initially, ClC-5 was electrophysiologically characterized as a Cl− channel, a common feature of the CLC gene family(17). More recent studies demonstrated that ClC-5 functions not as a Cl− channel but rather as a voltage–gated, electrogenic nCl−/H+ exc...
	It is generally assumed that altered endosomal acidification due to dysfunctional ClC-5 impairs proximal tubular endocytosis and degradation of reabsorbed proteins resulting in the characteristic LMWP of DD1. This hypothesis is supported by the altere...
	Stoichiometry
	Because ClC-5 is a voltage-gated transporter which does not have obvious reversal potential to indicate an energetic steady-state, the Nernst equation expression cannot be used to calculate the transport stoichiometry at equilibrium. Instead, we use t...
	The current study used ion-selective microelectrodes to directly measure Cl− and H+ transport by ClC-5. The apparent stoichiometry calculated from the Gibbs free energy of Cl− vs. H+ transport reveal a 2 Cl− to 1 H+ ratio in agreement with previous fi...
	Is the altered Cl−:H+ transport stoichiometry of ClC-5 mutants due to (a) more H+ being now needed to exchange for the same amount of Cl- or (b) due to less Cl- being needed to exchange for the same amount of H+? Our data demonstrated that both H+ tra...
	Even though the S244L variant displayed a decreased, apparent Cl−/H+ transport ratio, its cell surface expression was not significantly different from WT (previously quantified by chemiluminescence in oocytes (4) or currently by immunocytochemistry in...

