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Supplementary Table 1: Experimental in vitro data on ClC-5 mutant proteins
	Type
	Mutation
	Chloride current
	Plasma membrane expression
	Other observations
	Biological system
	Ref

	deletion
	c.del132-241
	
	
	reduction in albumin and transferrin uptake, complete disruption of receptor-mediated endocytosis, defective endosomal acidification
	Proximal epithelial tubular cells from urine of DD1 patients
	(Gorvin et al. 2013)

	frameshift
	p.Trp173*
	
	abolished
	abolished protein expression
	HEK293
	(Zhang et al. 2017)

	frameshift
	p.Ala232Glyfs*12
	
	abolished
	Golgi retention
	CHO-K1 and mIMCD-3
	(Carr et al. 2003)

	frameshift
	p.Ile243Asnfs*3
	abolished
	
	
	Xenopus oocytes
	(Yamamoto et al. 2000)

	frameshift
	p.Met517Ilefs*528
	abolished
	abolished
	
	Xenopus oocytes
	(Ludwig et al. 2005)

	insertion
	30:insH
	reduced
	
	reduction in albumin and transferrin uptake, blocking of megalin recycling, normal endosomal acidification
	Xenopus oocytes, Proximal epithelial tubular cells from urine of DD1 patients
	(Lloyd et al. 1997b; Gorvin et al. 2013)

	missense
	p.Trp22Gly
	abolished
	unaffected
	disorders in endocytosis
	Xenopus oocytes, LLC-PK1 and primary murine proximal tubular cells (wt and KO)
	(Morimoto et al. 1998; Wang et al. 2005)

	missense
	p.Gly57Val
	reduced
	reduced
	localized in late endosomes
	Xenopus oocytes and HEK-MSR
	(Lloyd et al. 1997a; Smith et al. 2009)

	missense
	p.Ser168Thr
	
	
	reduced ion selectivity
	Xenopus oocytes and HEK293
	(Friedrich et al. 1999)

	missense
	p.Gly179Asp
	abolished
	abolished
	reduced protein expression, impaired N-glycosylation, ER retention
	Xenopus oocytes and HEK293
	(Grand et al. 2009)

	missense
	p.Leu200Arg
	abolished
	abolished
	reduced protein expression, impaired N-glycosylation, ER retention
	Xenopus oocytes and HEK293
	(Lloyd et al. 1996; Grand et al. 2009)

	missense
	p.Ser203Leu
	abolished
	abolished
	reduced protein expression, impaired N-glycosylation, ER retention
	Xenopus oocytes and HEK293
	(Grand et al. 2009)

	missense
	p.Glu211Gly
	reduced
	unaffected
	behavior as pure Cl- channel instead of Cl-/H+ antiporter, unaffected endosomal expression and acidification
	Xenopus oocytes and HEK293T
	(Bignon et al. 2018)

	Type
	Mutation
	Chloride current
	Plasma membrane expression
	Other observations
	Biological system
	Ref

	missense
	p.Glu211Gln
	unaffected
	unaffected
	behavior as pure Cl- channel instead of Cl-/H+ antiporter, defective endosomal acidification
	Xenopus oocytes and HEK293
	(Satoh et al. 2016)

	missense
	p.Glu211Ala
	unaffected
	unaffected
	drastic effect on gating and changed voltage dependence, abolished proton transport, abolished H+ transport and voltage dependence, normal endosomal acidification, behavior as pure Cl- channel instead of Cl-/H+ antiporter, defective endosomal acidification
	Xenopus oocytes and HEK293
	(Friedrich et al. 1999; Picollo and Pusch 2005; Smith and Lippiat 2010; Satoh et al. 2016)

	missense
	p.Gly212Ala
	reduced
	unaffected
	unaffected protein expression, N-glycosylation unaffected
	Xenopus oocytes and HEK293
	(Grand et al. 2009)

	missense
	p.Cys219Arg
	abolished
	abolished
	reduced protein expression, impaired N-glycosylation, ER retention
	Xenopus oocytes and HEK293
	(Grand et al. 2009)

	missense
	p.Cys221Arg
	abolished
	abolished
	reduced protein expression, impaired N-glycosylation, ER retention, misfolded in the ER, polyubiquinated and degraded by proteasome
	Xenopus oocytes, HEK293, OK cells
	(Ludwig et al. 2005; Grand et al. 2009; D’Antonio et al. 2013)

	missense
	p.Leu225Pro
	abolished
	abolished
	altered N-glycosylation, ER retention
	Xenopus oocytes and HEK293
	(Grand et al. 2011)

	missense
	p.Ser244Leu
	reduced/ abolished
	unaffected
	altered Cl-/H+ stoichiometry
	Xenopus oocytes, HEK293 and renal cortical tubular epithelial cells
	(Lloyd et al. 1996; Grand et al. 2011; Tang et al. 2016; Chang et al. 2020)

	missense
	p.Ser244Ala
	abolished
	
	no changes in ion selectivity or in steady-state rectification
	HEK293 and Xenopus oocytes
	(Lloyd et al. 1996; Friedrich et al. 1999)

	missense
	p.Ser244Thr
	reduced
	
	no changes in ion selectivity or in steady-state rectification
	HEK293 and Xenopus oocytes
	(Friedrich et al. 1999)

	missense
	p.Gly260Val
	abolished
	reduced
	
	Xenopus oocytes and HEK293
	(Grand et al. 2011)

	missense
	p.Glu268Ala
	abolished
	
	normal endosomal acidification
	HEK293
	(Smith and Lippiat 2010)

	missense
	p.Ser270Arg
	reduced/ abolished
	absent
	ER localization
	Xenopus oocytes and HEK-MSR
	(Igarashi et al. 1998; Smith et al. 2009)

	missense
	p.Tyr272Cys
	abolished
	unaffected
	
	Xenopus oocytes and HEK293
	(Grand et al. 2011)

	Type
	Mutation
	Chloride current
	Plasma membrane expression
	Other observations
	Biological system
	Ref

	missense
	p.Leu278Phe
	reduced
	reduced
	
	Xenopus oocytes and HEK293
	(Igarashi et al. 1998; Grand et al. 2011)

	missense
	p.Arg280Pro
	reduced
	reduced
	localized in early endosomes
	Xenopus oocytes and HEK-MSR
	(Lloyd et al. 1997b; Smith et al. 2009)

	missense
	p.Leu324Arg
	abolished
	abolished
	
	Xenopus oocytes
	(Ludwig et al. 2005)

	missense
	p.Gly333Arg
	abolished
	
	lower expression, impaired N-glycosylation
	Xenopus oocytes and CHO
	(Tanuma et al. 2007)

	missense
	p.Asn340Lys
	abolished
	abolished
	altered N-glycosylation, ER retention
	Xenopus oocytes and HEK293
	(Grand et al. 2011)

	missense
	p.Arg345Trp
	reduced
	reduced
	reduced endosomal expression, ER localization, altered Cl-/H+ stoichiometry
	Xenopus oocytes, HEK293 and renal cortical tubular epithelial cells
	(Tang et al. 2016; Chang et al. 2020)

	missense
	p.Asn408Gln
	reduced
	unaffected
	impaired N-glycosylation, increased polyubiquitination
	Xenopus oocytes
	(Schmieder et al. 2007)

	missense
	p.Gly462Val
	abolished
	abolished
	
	Xenopus oocytes
	(Ludwig et al. 2005)

	missense
	p.Leu469Pro
	abolished
	abolished
	reduced protein expression, impaired N-glycosylation, ER retention
	Xenopus oocytes and HEK293
	(Grand et al. 2009)

	missense
	p.Gly506Glu
	abolished
	abolished
	
	Xenopus oocytes
	(Lloyd et al. 1996; Ludwig et al. 2005)

	missense
	p.Gly512Arg
	abolished
	
	
	Xenopus oocytes
	(Lloyd et al. 1997a)

	missense
	p.Gly513Glu
	reduced/ abolished
	abolished
	altered N-glycosylation, ER retention
	HEK-MSR, Xenopus oocytes and HEK293
	(Smith et al. 2009; Grand et al. 2011)

	missense
	p.Arg516Trp
	reduced
	unaffected/ abolished
	ER localization
	Xenopus oocytes and HEK-MSR
	(Ludwig et al. 2005; Smith et al. 2009)

	missense
	p.Ser520Pro
	reduced
	unaffected
	disorders in endocytosis, not efficiently targeted to endosomes
	Xenopus oocytes, LLC-PK1 and primary murine proximal tubular cells (wt and KO)
	(Lloyd et al. 1996; Wang et al. 2005)

	missense
	p.Ser520Ala
	none
	
	
	Xenopus oocytes
	(Lloyd et al. 1996)

	missense
	p.Ser520Thr
	none
	
	
	Xenopus oocytes
	(Lloyd et al. 1996)

	missense
	p.Leu521Arg
	abolished
	abolished
	
	Xenopus oocytes
	(Ludwig et al. 2005)

	Type
	Mutation
	Chloride current
	Plasma membrane expression
	Other observations
	Biological system
	Ref

	missense
	p.Ile524Lys
	reduced
	abolished
	ER localization
	HEK-MSR
	(Smith et al. 2009)

	missense
	p.Glu527Asp
	abolished/ reduced
	reduced
	localized in both early and late endosomes
	Xenopus oocytes and HEK-MSR
	(Lloyd et al. 1997a; Smith et al. 2009)

	missense
	p.Ser540Ala
	reduced
	
	no changes in ion selectivity or in steady-state rectification
	HEK293 and Xenopus oocytes
	(Friedrich et al. 1999)

	missense
	p.Ser540Thr
	reduced
	
	no changes in ion selectivity or in steady-state rectification
	HEK293 and Xenopus oocytes
	(Friedrich et al. 1999)

	missense
	p.Lys546Glu
	abolished
	reduced
	
	Xenopus oocytes and HEK293

	(Grand et al. 2011)

	missense
	p.Trp547Gly
	reduced
	reduced
	
	Xenopus oocytes and HEK293
	(Grand et al. 2011)

	missense
	p.Asn565Lys
	reduced
	
	no changes in rectification but influence pore properties
	HEK293 and Xenopus oocytes
	(Friedrich et al. 1999)

	missense
	p.Gly600Val
	
	reduced
	reduced core glycosylation, localized in early endosomes
	HEK293
	(Zhang et al. 2017)

	missense
	p.Asp601Val
	unaffected
	
	
	Xenopus oocytes
	(Yamamoto et al. 2000)

	missense
	p.Thr657Ser
	unaffected
	unaffected
	unaffected Cl-/H+ stoichiometry
	Xenopus oocytes, HEK293, and renal cortical tubular epithelial cells
	(Tang et al. 2016; Chang et al. 2020)

	nonsense
	p.Trp279*
	abolished
	
	
	Xenopus oocytes
	(Lloyd et al. 1996)

	nonsense
	p.Arg347*
	abolished
	reduced/ abolished
	
	Xenopus oocytes and COS-7
	(Morimoto et al. 1998; Mo et al. 2004; Ludwig et al. 2005)

	nonsense
	p.Tyr549*
	
	abolished
	ER localization
	HEK293
	(Zhang et al. 2017)

	nonsense
	p.Tyr617*
	abolished
	reduced
	
	Xenopus oocytes and COS-7
	(Mo et al. 2004)

	nonsense
	p.Gln629*
	abolished
	abolished
	altered Cl-/H+ stoichiometry, ER and Golgi localization, no expression in early endosomes
	Xenopus oocytes, HEK293 and renal cortical tubular epithelial cells
	(Tang et al. 2016; Chang et al. 2020)

	Type
	Mutation
	Chloride current
	Plasma membrane expression
	Other observations
	Biological system
	Ref

	nonsense
	p.Arg637*
	
	
	reduction in albumin and transferrin uptake, blocking of megalin recycling, defective endosomal acidification
	Proximal epithelial tubular cells from urine of DD1 patients
	(Gorvin et al. 2013)

	nonsense
	p.Arg648*
	reduced/ abolished
	reduced/ abolished
	Golgi retention
	Xenopus oocytes, COS-7, CHO-K1 and mIMCD-3
	(Lloyd et al. 1996, 1997a; Igarashi et al. 1998; Carr et al. 2003; Mo et al. 2004; Ludwig et al. 2005)

	nonsense
	p.Val655*
	abolished
	reduced
	

	Xenopus oocytes and COS-7
	(Mo et al. 2004)

	nonsense
	p.Arg704*
	abolished
	unaffected/ reduced/ abolished
	Golgi retention, disorders in endocytosis, not efficiently targeted to endosomes
	Xenopus oocytes, COS-7, CHO-K1, mIMCD-3, LLC-PK1 and primary murine proximal tubular cells (wt and KO)
	(Lloyd et al. 1996; Igarashi et al. 1998; Carr et al. 2003; Mo et al. 2004; Wang et al. 2005)

	nonsense
	p.Arg718*
	abolished
	abolished
	Reduced protein expression, impaired N-glycosylation, ER retention, misfolded in the ER, polyubiquinated and degraded by proteasome
	Xenopus oocytes, HEK293 and OK cells
	(Grand et al. 2009; D’Antonio et al. 2013)

	splicing
	c.1348-1G>A
	
	
	First 26 bases of exon 9 were spliced out resulting in the loss of the CBS domain, impaired endosomal acidification, downregulation of megalin
	Proximal tubule cells from the patient's urine
	(Matsumoto et al. 2018)





Supplementary Table 2: Clinical and biochemical data collected for DD1 patients
	Clinical sign
	TOT
	(Akuta et al. 1997)
	(Nakazato et al. 1997)
	(Akuta et al. 1997)
	(Hoopes et al. 1998)
	(Igarashi et al. 1998)
	(Kelleher et al. 1998)
	(Langlois et al. 1998)
	(Morimoto et al. 1998)
	(Nakazato et al. 1999)
	(Cox et al. 1999)

	n
	772
	12*
	2*
	6*
	10*
	8*
	5*
	2*
	5*
	3*
	8*

	Population
	
	Japanese
	Japanese
	Japanese
	American
	Japanese
	American
	Canadian
	Japanese
	Japanese
	European

	Age (years, range)
	0.2-66
	7-20
	7-7
	3-14
	2-54
	5-45
	2-22
	1.5-6.5
	3-23
	5-6
	2-36

	Proteinuria
	136/148
	11/12
	2/2
	6/6
	7/10
	7/8
	5/5
	2/2
	5/5
	3/3
	-

	Nephrotic range proteinuria
	55/149
	1/12
	1/2
	0/6
	-
	0/8
	2/5
	0/2
	1/5
	3/3
	-

	LMWP
	719/720
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	Hypercalciuria
	556/686
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	Hyperphosphaturia
	62/228
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	Aminoaciduria
	84/178
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	Glycosuria
	84/376
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	Nephrocalcinosis
	366/664
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	Renal failure
	159/565
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	Hypokalemia
	80/257
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	Fanconi incomplete
	62/93
	
	
	
	
	
	
	
	
	
	

	Fanconi complete
	8/154
	
	
	
	
	
	
	
	
	
	

	Hyperuricosuria
	10/26
	
	
	
	1/1
	
	
	
	
	
	

	Hematuria
	88/145
	9/12
	
	
	7/10
	7/8
	
	2/2
	3/5
	3/3
	

	Hypophosphatemia
	78/240
	0/12
	
	
	0/2
	1/8
	0/5
	
	1/5
	
	

	Hypocalcemia
	4/78
	0/12
	
	0/6
	0/2
	1/8
	0/5
	0/1
	0/5
	
	

	Hypomagnesemia
	7/36
	
	
	0/6
	
	
	
	
	
	
	

	Failure to thrive
	33/122
	
	
	
	0/1
	
	
	
	1/1
	
	

	Nephrolithiasis
	95/388
	
	
	
	5/10
	
	4/5
	
	
	
	

	Hyponatremia
	3/17
	
	
	
	
	
	
	
	
	
	

	Hypochloremia
	4/37
	0/12
	
	
	
	1/8
	
	
	
	
	

	Hypouricemia
	25/62
	
	
	
	1/1
	
	
	
	
	
	

	Metabolic alkalosis
	3/24
	
	
	
	
	
	0/5
	
	
	
	

	Metabolic acidosis
	25/321
	
	
	
	
	
	
	
	
	
	

	Bone disorders
	89/469
	
	0/2
	
	2/3
	
	0/5
	1/2
	1/1
	0/3
	3/8

	Hypertension
	0/7
	
	
	
	
	
	
	
	
	
	

	Intellectual disability
	7/76
	
	
	
	
	
	
	
	
	
	

	Cataract
	1/9
	
	
	
	
	
	
	
	
	
	


LMWP: Low-molecular-weight proteinuria; *already reported in Bökenkamp


	Clinical sign
	(Igarashi et al. 2000)
	(Yamamoto et al. 2000)
	(Takemura et al. 2001)
	(Carballo-Trujillo et al. 2003)
	(Matsuyama et al. 2004)
	(Hoopes et al. 2004)
	(Cheong et al. 2005)
	(Tosetto et al. 2006)
	(Ramos-Trujillo et al. 2007a)
	(Copelovitch et al. 2007)
	(Ramos-Trujillo et al. 2007b)

	n
	3*
	6*
	2*
	5*
	7*
	19*
	3*
	21*
	4
	2
	7*

	Population
	Japanese
	Global
	Japanese
	Spanish
	Japanese
	Global
	Korean
	Italian
	Spanish
	American
	Spanish

	Age (years, range)
	3-29
	1-43
	13-16
	0.7-10
	1-12
	2.5-39
	0.2-9
	5-29
	2-14
	9-12
	-

	Proteinuria
	3/3
	
	2/2
	5/5
	6/7
	-
	3/3
	6/6
	4/4
	2/2
	-

	Nephrotic range proteinuria
	0/3
	
	0/2
	1/5
	0/7
	-
	1/3
	4/6
	1/4
	
	-

	LMWP
	*
	*
	*
	*
	*
	*
	*
	*
	4/4
	2/2
	*

	Hypercalciuria
	*
	*
	*
	*
	*
	*
	*
	*
	4/4
	2/2
	*

	Hyperphosphaturia
	*
	*
	*
	*
	*
	*
	*
	*
	
	
	*

	Aminoaciduria
	*
	*
	*
	*
	*
	*
	*
	*
	
	1/1
	*

	Glycosuria
	*
	*
	*
	*
	*
	*
	*
	*
	
	0/1
	*

	Nephrocalcinosis
	*
	*
	*
	*
	*
	*
	*
	*
	2/4
	
	*

	Renal failure
	*
	*
	*
	*
	*
	*
	*
	*
	1/4
	
	*

	Hypokalemia
	*
	*
	*
	*
	*
	*
	*
	*
	
	0/2
	*

	Fanconi incomplete
	
	
	
	
	
	
	
	
	
	
	

	Fanconi complete
	
	
	
	
	
	
	
	
	
	
	

	Hyperuricosuria
	
	
	0/2
	
	
	
	1/3
	3/9
	
	
	

	Hematuria
	2/3
	
	0/2
	5/5
	5/7
	16/19
	1/3
	
	
	2/2
	

	Hypophosphatemia
	0/2
	
	0/2
	2/5
	1/6
	9/18
	0/3
	3/20
	
	0/2
	

	Hypocalcemia
	0/2
	
	0/2
	0/5
	0/6
	
	0/3
	0
	
	0/2
	

	Hypomagnesemia
	
	
	
	
	
	2/13
	0/3
	
	
	
	

	Failure to thrive
	
	
	0/2
	
	
	
	
	
	
	2/2
	

	Nephrolithiasis
	1/3
	
	
	
	
	5/17
	
	4/20
	1/4
	
	

	Hyponatremia
	
	
	
	
	
	
	
	
	
	0/2
	

	Hypochloremia
	
	
	
	
	
	
	
	
	
	0/2
	

	Hypouricemia
	
	
	
	
	
	
	
	0/9
	
	
	

	Metabolic alkalosis
	
	
	
	
	
	
	
	
	0/4
	
	

	Metabolic acidosis
	
	
	
	
	
	
	
	
	0/4
	
	

	Bone disorders
	
	0/6
	0/2
	3/5
	
	5/13
	0/3
	9/20
	2/4
	
	2/7

	Hypertension
	
	
	
	
	
	
	
	
	
	
	

	Intellectual disability
	
	
	
	
	
	
	
	
	
	
	

	Cataract
	
	
	
	
	
	
	
	
	
	
	


LMWP: Low-molecular-weight proteinuria; *already reported in Bökenkamp


	Clinical sign
	(Sheffer-Babila et al. 2008)
	(Cho et al. 2008)
	(Bökenkamp et al. 2009, p. 2009)
	(Li and Huang 2009)
	(Frishberg et al. 2009)
	(Becker-Cohen et al. 2012)
	(Fervenza 2013)
	(Valina et al. 2013)
	(Sekine et al. 2014)
	(Cramer et al. 2014)
	(Mansour-Hendili et al. 2015)

	n
	2*
	9
	212
	3
	4
	7
	1
	1
	61
	7
	103

	Population
	American
	Korean
	Global
	Chinese
	Israeli
	Israeli
	American
	American
	Japanese
	American
	French

	Age (years, range)
	8-11.5
	0.2-13
	N/A
	11-12
	3-11
	7-35
	18
	5
	0.3-66
	3-9
	0.1-55

	Proteinuria
	2/2
	
	
	3/3
	4/4
	3/7
	1/1
	1/1
	
	7/7
	

	Nephrotic range proteinuria
	2/2
	
	
	
	4/4
	
	1/1
	1/1
	
	7/7
	

	LMWP
	*
	9/9
	212/212
	3/3
	4/4
	7/7
	1/1
	1/1
	61/61
	4/4
	99/99

	Hypercalciuria
	*
	9/9
	180/200
	3/3
	1/3
	5/7
	1/1
	1/1
	25/54
	
	89/95

	Hyperphosphaturia
	*
	
	35/156
	
	0/1
	3/7
	
	
	
	
	

	Aminoaciduria
	*
	
	31/75
	
	0/3
	
	0/1
	
	
	
	23/34

	Glycosuria
	*
	1/9
	18/108
	1/3
	0/4
	
	0/1
	
	
	
	27/62

	Nephrocalcinosis
	*
	
	137/182
	2/3
	3/4
	6/7
	
	0/1
	20/53
	2/7
	59/91

	Renal failure
	*
	0/9
	60/203
	0/3
	0/4
	
	
	
	4/53
	4/7
	52/97

	Hypokalemia
	*
	
	10/67
	
	
	2/7
	
	
	
	2/7
	33/75

	Fanconi incomplete
	
	
	
	
	
	
	
	
	
	
	

	Fanconi complete
	
	
	
	
	
	
	
	
	0/61
	
	

	Hyperuricosuria
	
	5/9
	
	
	0/1
	
	0/1
	
	
	
	

	Hematuria
	1/1
	6/9
	
	2/3
	1/2
	
	1/1
	0/1
	
	
	

	Hypophosphatemia
	0/2
	0/9
	
	2/3
	
	
	0/1
	0/1
	
	2/7
	39/65

	Hypocalcemia
	
	
	
	0/3
	
	
	0/1
	
	
	
	

	Hypomagnesemia
	
	
	
	
	
	
	
	
	
	
	

	Failure to thrive
	2/2
	
	
	1/3
	0/4
	
	
	0/1
	
	
	

	Nephrolithiasis
	
	
	
	0/3
	
	
	1/1
	0/1
	
	
	27/81

	Hyponatremia
	
	
	
	
	
	
	
	
	
	
	

	Hypochloremia
	
	
	
	
	
	
	
	
	
	
	

	Hypouricemia
	
	
	
	
	
	
	0/1
	
	
	
	

	Metabolic alkalosis
	
	
	
	
	
	
	
	
	
	
	

	Metabolic acidosis
	
	0/9
	2/68
	
	
	
	
	
	
	
	9/60

	Bone disorders
	
	0/9
	
	0/3
	0/1
	4/7
	
	0/1
	0/61
	
	14/81

	Hypertension
	
	
	
	
	
	
	
	
	
	0/7
	

	Intellectual disability
	
	
	
	
	
	
	
	
	
	
	

	Cataract
	
	
	
	
	
	
	
	
	
	
	


LMWP: Low-molecular-weight proteinuria; *already reported in Bökenkamp


	Clinical sign
	(Anglani et al. 2015)
	(Wang et al. 2016)
	(Blanchard et al. 2016)
	(Li et al. 2016)
	(Zaniew et al. 2017)
	(Zhang et al. 2017)
	(Wen et al. 2018)
	(Ye et al. 2020)
	(Bao et al. 2019)
	(Deng et al. 2020)
	(Sakakibara et al. 2020)

	n
	47
	26
	108
	15
	23
	6
	2
	32
	3
	24
	72

	Population
	Italian
	American
	French
	Chinese
	Polish
	Chinese
	Chinese
	Chinese
	Chinese
	Chinese
	Japanese

	Age (years, range)
	1-46
	1-40
	5-21
	3.4-30.6
	0.3-12.4
	5-9
	0.75-1.6
	0.58-12
	
	0.3-12.3
	3.0-9.0

	Proteinuria
	
	
	
	11/13
	20/20
	
	2/2
	
	3/3
	
	

	Nephrotic range proteinuria
	
	
	
	5/13
	3/20
	
	1/1
	
	3/3
	13/24
	

	LMWP
	46/47
	20/20
	93/93
	
	15/15
	6/6
	2/2
	32/32
	3/3
	23/23
	72/72

	Hypercalciuria
	43/47
	17/21
	81/88
	
	19/22
	6/6
	2/2
	21/32
	3/3
	20/24
	24/62

	Hyperphosphaturia
	17/47
	
	
	
	7/17
	
	
	
	
	
	

	Aminoaciduria
	
	
	16/32
	6/15
	1/11
	
	
	
	
	6/6
	

	Glycosuria
	
	
	26/58
	4/15
	2/23
	
	
	
	
	3/24
	2/68

	Nephrocalcinosis
	39/47
	
	44/104
	1/15
	13/23
	3/6
	
	14/32
	
	7/22
	14/63

	Renal failure
	5/47
	17/25
	
	8/15
	
	0/6
	0/1
	
	
	2/20
	6/71

	Hypokalemia
	
	
	31/70
	3/15
	1/23
	
	
	
	
	
	

	Fanconi incomplete
	
	
	51/70
	
	11/23
	
	
	
	
	
	

	Fanconi complete
	
	
	8/70
	
	0/23
	
	
	
	
	
	

	Hyperuricosuria
	
	
	
	
	
	
	
	
	
	
	

	Hematuria
	
	
	
	6/15
	
	1/6
	1/2
	
	
	7/24
	

	Hypophosphatemia
	
	
	
	5/15
	9/23
	
	
	
	
	4/24
	

	Hypocalcemia
	
	
	
	3/15
	
	
	
	
	
	
	

	Hypomagnesemia
	
	
	
	5/14
	
	
	
	
	
	
	

	Failure to thrive
	
	
	12/40
	5/15
	5/22
	1/6
	
	
	
	4/23
	

	Nephrolithiasis
	14/47
	3/24
	24/74
	0/15
	3/23
	0/6
	
	3/32
	
	0/22
	

	Hyponatremia
	
	
	
	3/15
	
	
	
	
	
	
	

	Hypochloremia
	
	
	
	3/15
	
	
	
	
	
	
	

	Hypouricemia
	
	
	19/30
	
	5/21
	
	
	
	
	
	

	Metabolic alkalosis
	
	
	
	3/15
	
	
	
	
	
	
	

	Metabolic acidosis
	
	
	9/54
	1/15
	4/22
	
	
	
	
	0/24
	0/65

	Bone disorders
	17/47
	3/19
	14/75
	
	2/23
	0/6
	
	3/32
	
	4/20
	

	Hypertension
	
	
	
	
	
	
	
	
	
	
	

	Intellectual disability
	
	
	
	
	
	
	
	
	
	2/7
	5/69

	Cataract
	
	
	
	
	
	
	
	
	
	1/9
	


LMWP: Low-molecular-weight proteinuria


Supplementary Table 3: Clinical and biochemical data collected from DD2 patients
	Clinical sign
	TOT
	(Hoopes et al. 2005)
	(Utsch et al. 2006)
	(Sekine et al. 2014)
	(Cho et al. 2008)
	(Shrimpton et al. 2009)
	(Bökenkamp et al. 2009)
	(Kaneko et al. 2010)
	(Hichri et al. 2011)
	(Tasic et al. 2011)
	(Becker-Cohen et al. 2012)

	n
	143
	5
	6
	4
	2
	6
	28
	1
	6
	3
	1

	Population
	
	Global
	European
	Japanese
	Korean
	Global
	Global
	Japanese
	French
	Macedonian
	Israeli

	Age (years, range)
	0.1-30.5
	8-27
	4.75-12.5
	3-11
	0.1-6.9
	0.5-12
	N/A
	4
	7-27
	1.5-10
	69

	Proteinuria
	39/39
	-
	6/6
	4/4
	-
	-
	-
	1/1
	1/1
	3/3
	1/1

	Nephrotic range proteinuria
	20/42
	-
	6/6
	3/4
	-
	-
	-
	
	-
	3/3
	-

	LMWP
	134/134
	5/5
	6/6
	4/4
	2/2
	6/6
	28/28
	1/1
	3/3
	3/3
	1/1

	Hypercalciuria
	104/122
	5/5
	6/6
	
	2/2
	6/6
	24/28
	
	4/4
	2/2
	1/1

	Hematuria
	16/32
	
	3/6
	1/4
	2/2
	2/6
	
	0/1
	
	
	

	Failure to thrive
	27/50
	1/5
	4/6
	
	
	
	
	
	0/2
	
	

	Fanconi incomplete
	10/14
	5/5
	
	
	
	
	
	
	
	
	

	Renal failure
	39/89
	2/5
	0/6
	
	0/2
	
	8/25
	
	
	
	

	Aminoaciduria
	30/72
	2/5
	1/3
	0/2
	
	3/6
	11/21
	
	1/1
	1/3
	

	Nephrocalcinosis
	32/127
	1/5
	0/6
	1/4
	
	4/6
	11/28
	
	1/1
	0/3
	0/1

	Hypochloremia
	1/8
	
	
	0/4
	
	
	
	
	
	
	

	Hyperphosphaturia
	9/46
	
	
	
	
	
	6/25
	
	2/2
	
	0/1

	Nephrolithiasis
	9/66
	0/5
	0/6
	
	
	0/6
	
	
	
	0/3
	

	Metabolic acidosis
	6/87
	
	0/6
	0/1
	0/2
	
	1/27
	
	
	
	

	Bone disorders
	8/67
	0/5
	0/6
	0/4
	0/2
	3/6
	
	
	
	
	1/1

	Glycosuria
	11/113
	0/5
	1/6
	0/4
	0/2
	1/6
	3/28
	0/1
	
	1/3
	

	Metabolic alkalosis
	1/10
	
	0/6
	
	
	
	
	
	
	
	

	Hypokalemia
	6/56
	
	
	1/4
	
	1/6
	1/18
	0/1
	
	
	0/1

	Hypomagnesemia
	1/19
	
	
	
	
	0/5
	
	
	
	
	

	Fanconi complete
	1/38
	
	
	
	
	
	
	
	
	
	

	Hypophosphatemia
	5/49
	3/5
	0/6
	
	0/2
	1/6
	
	0/1
	
	
	

	Hyponatremia
	0/9
	
	
	0/4
	
	
	
	0/1
	
	
	

	Hypocalcemia
	0/11
	
	0/6
	
	
	
	
	0/1
	
	
	

	Hypertension
	0/19
	
	
	
	
	
	
	0/1
	
	
	

	Cataract
	8/87
	2/5
	0/6
	0/4
	
	1/5
	2/28
	
	0/6
	0/3
	

	Intellectual disability
	13/53
	3/5
	1/6
	1/4
	
	3/6
	
	
	1/4
	1/3
	

	Behavioral alteration
	0/20
	
	0/6
	0/4
	
	
	
	
	
	
	

	Neurological symptoms
	4/16
	
	
	
	
	
	4/6
	
	0/6
	
	

	Hypotonia
	1/18
	0/5
	
	
	
	1/5
	
	
	0/3
	
	

	Hyperuricosuria
	2/2
	
	
	
	2/2
	
	
	
	
	
	

	Hypouricemia
	3/5
	
	
	2/4
	
	
	
	
	
	
	


LMWP: Low-molecular-weight proteinuria



	Clinical sign
	(Sekine et al. 2014)
*1 female
	(De Mutiis et al. 2015)
	(Blanchard et al. 2016)
	(Wang et al. 2016)
	(Li et al. 2016)
	(Zhang et al. 2017)
	(Zaniew et al. 2018)
	(Ye et al. 2020)
	(Bao et al. 2019)
	(Deng et al. 2020)
	(Sakakibara et al. 2020)

	n
	11
	1
	9
	2
	4
	1
	18
	13
	3
	7
	13

	Population
	Japanese
	Italian
	French
	American
	Chinese
	Chinese
	Global
	Chinese
	Chinese
	Chinese
	Japanese

	Age (years, range)
	0.3-24.8
	2
	3-8
	7
	5.6-30.5
	6
	7-17
	0.17-10
	
	0.2-7.2
	1.5-5.5

	Proteinuria
	-
	1/1
	-
	-
	2/2
	
	17/17
	-
	3/3
	-
	

	Nephrotic range proteinuria
	-
	1/1
	-
	-
	1/1
	
	0/17
	-
	3/3
	3/7
	

	LMWP
	11/11
	1/1
	7/7
	2/2
	
	1/1
	17/17
	13/13
	3/3
	7/7
	13/13

	Hypercalciuria
	7/10
	0/1
	3/3
	2/2
	
	1/1
	12/18
	12/13
	3/3
	7/7
	7/10

	Hematuria
	
	1/1
	
	
	4/4
	1/1
	
	
	
	3/7
	

	Failure to thrive
	
	0/1
	4/6
	
	4/4
	0/1
	9/18
	
	
	5/7
	

	Fanconi incomplete
	
	
	5/9
	
	
	
	
	
	
	
	

	Renal failure
	0/10
	0/1
	
	2/2
	
	0/1
	18/18
	
	
	2/7
	7/12

	Aminoaciduria
	
	0/1
	4/5
	
	0/4
	
	4/18
	
	
	3/3
	

	Nephrocalcinosis
	1/10
	0/1
	1/9
	
	0/4
	0/1
	9/18
	2/13
	
	1/5
	0/12

	Hypochloremia
	
	
	
	
	1/4
	
	
	
	
	
	

	Hyperphosphaturia
	
	
	
	
	
	
	1/18
	
	
	
	

	Nephrolithiasis
	
	0/1
	1/6
	0/2
	0/4
	0/1
	6/18
	2/13
	
	0/5
	

	Metabolic acidosis
	
	0/1
	2/8
	
	0/4
	
	3/18
	
	
	0/7
	0/13

	Bone disorders
	1/11
	
	1/7
	
	0/4
	0/1
	
	2/13
	
	0/7
	

	Glycosuria
	
	0/1
	0/6
	
	0/4
	
	4/18
	
	
	0/7
	0/13

	Metabolic alkalosis
	
	
	
	
	1/4
	
	
	
	
	
	

	Hypokalemia
	
	
	1/4
	
	1/4
	
	1/18
	
	
	
	

	Hypomagnesemia
	
	
	
	
	0/4
	
	1/10
	
	
	
	

	Fanconi complete
	0/11
	
	1/9
	
	
	
	0/18
	
	
	
	

	Hypophosphatemia
	
	
	
	
	0/4
	
	0/18
	
	
	1/7
	

	Hyponatremia
	
	
	
	
	0/4
	
	
	
	
	
	

	Hypocalcemia
	
	
	
	
	0/4
	
	
	
	
	
	

	Hypertension
	
	
	
	
	
	
	0/18
	
	
	
	

	Cataract
	1/6
	0/1
	
	
	0/4
	
	0/6
	
	0/3
	2/3
	0/13

	Intellectual disability
	0/7
	0/1
	
	
	0/4
	
	
	
	0/3
	0/1
	3/13

	Behavioral alteration
	0/7
	
	
	
	
	
	
	
	0/3
	
	

	Neurological symptoms
	
	
	
	
	
	
	0/4
	
	
	
	

	Hypotonia
	
	0/1
	
	
	0/4
	
	
	
	
	
	

	Hyperuricosuria
	
	
	
	
	
	
	
	
	
	
	

	Hypouricemia
	
	
	1/1
	
	
	
	
	
	
	
	


LMWP: Low-molecular-weight proteinuria


Supplementary Table 4: Clinical and biochemical data collected from Dent disease patients without CLCN5 and OCRL mutations (DD3)
	Clinical sign
	TOT
	(Hoopes et al. 2004, 2005)
	(Utsch et al. 2006)
	(Sekine et al. 2007)
	(Ramos-Trujillo et al. 2007b)
	(Cho et al. 2008)
	(Saida et al. 2014)
*1 female
	(Anglani et al. 2015)
	(Wang et al. 2016)
	(Zhang et al. 2017)

	n
	64
	8
	14
	5
	2
	1
	14
	17
	2
	1

	Population
	
	Global
	European
	Japanese
	Spanish
	Korean
	Japanese
	Italian
	Global
	Chinese

	Age (years, range)
	2-58
	4-17
	2-51
	-
	-
	3.5
	-
	2-58
	38-48
	8

	LMWP
	64/64
	8/8
	14/14
	5/5
	2/2
	1/1
	14/14
	17/17
	2/2
	1/1

	Hypercalciuria
	44/59
	8/8
	11/14
	3/5
	2/2
	1/1
	5/9
	12/17
	1/2
	1/1

	Hematuria
	1/7
	
	
	0/5
	
	1/1
	
	
	
	1/1

	Renal failure
	13/58
	2/7
	2/14
	0/5
	
	1/1
	2/11
	4/17
	2/2
	0/1

	Aminoaciduria
	3/5
	3/5
	
	
	
	
	
	
	
	

	Hyperphosphaturia
	9/17
	
	
	
	
	
	
	9/17
	
	

	Bone disorders
	10/54
	3/6
	1/14
	
	
	
	1/14
	5/17
	0/2
	0/1

	Glycosuria
	5/7
	4/6
	
	
	
	1/1
	
	
	
	

	Fanconi complete
	0/14
	
	
	
	
	
	0/14
	
	
	

	Hypophosphatemia
	6/13
	4/7
	
	1/5
	
	1/1
	
	
	
	

	Nephrocalcinosis
	19/34
	7/7
	
	
	
	
	5/9
	7/17
	
	0/1

	Nephrolithiasis
	8/27
	1/7
	
	
	
	
	
	5/17
	2/2
	0/1

	Cataract
	0/5
	
	
	0/5
	
	
	
	
	
	

	Intellectual disability
	0/5
	
	
	0/5
	
	
	
	
	
	

	Behavioral alteration
	0/5
	
	
	0/5
	
	
	
	
	
	

	Neurological symptoms
	0/1
	
	
	
	
	0/1
	
	
	
	

	Hypotonia
	0/5
	
	
	0/5
	
	
	
	
	
	

	Hyperuricosuria
	1/1
	
	
	
	
	1/1
	
	
	
	


LMWP: Low-molecular-weight proteinuria


Supplementary table 5: Kidney biopsies of Dent disease patients. Nucleotide numbering is according to the CLCN5 cDNA sequence (GenBank entry NM_000084.4). The A of the ATG of the Methionine initiation codon is defined as nucleotide 1.

	Dent disease type
	Mutation
	Histology
	TEM
	IF
	Ref

	
	Nucleotide
	Protein
	Glomerular
	Interstitial
	
	
	

	1
	c.394-2A>C
	
	Glomerulosclerosis
	Tubular atrophy, No calcification
	N/A
	N/A
	(Igarashi et al. 1998)

	1
	c.726+1G>A
	
	FSGS, Focal glomerular obsolescence, Periglomerular thickening
	Interstitial fibrosis, Tubular atrophy, Interstitial mononuclear cell infiltration
	Foot processes effacement
	Negative
	(Kubo et al. 2016)

	1
	
	p.Arg28*
	Glomerulosclerosis
	Interstitial fibrosis, Calcification
	N/A
	N/A
	(Hoopes et al. 1998)

	1
	c.82C>T
	p.Arg28*
	FSGS
	
	Normal
	Normal
	(Zaniew et al. 2017)

	1
	c.92delA
	p.Val31fs*15
	Global sclerosis, No mesangial expansion or capillary wall deposits
	Cortical fibrosis, Interstitial calcification, Calcium phosphate deposits
	Negligible foot process effacement
	Nonspecific IgM mesangial staining
	(Fervenza 2013)

	1
	
	p.Arg34*
	Glomerulosclerosis
	Interstitial fibrosis, Tubular atrophy
	N/A
	N/A
	(Hoopes et al. 1998)

	1
	
	p.Arg34*
	Focal periglomerular fibrosis, Focal glomerulosclerosis
	Interstitial fibrosis, Tubular atrophy, Interstitial lymphocytic infiltrate
	Normal GBM, No immune deposits
	N/A
	(Langlois et al. 1998)

	1
	c.310C>T
	p.Arg104*
	FSGS, FGGS, Mesangial proliferation, Extracellular matrix hyperplasia
	Intratubular protein casts, Vascular degeneration
	Mesangial proliferation with less electron dense deposits
	Negative
	(Wen et al. 2018)

	1
	
	p.Glu118*
	Normal
	Normal
	N/A
	N/A
	(Morimoto et al. 1998)

	1
	c.366G>A
	p.Trp122*
	FGGS, FSGS, Podocyte hypertrophy, Collapse of the glomerular tuft
	Mild interstitial fibrosis, foci of tubular atrophy
	Collapsed glomerulus (only 1 analyzed)
	Negative
	(Frishberg et al. 2009)

	1
	Exon 5 deletion
	
	Glomerulosclerosis, Mesangial proliferation
	Tubular atrophy, Intratubular proteinaceous casts, No calcification
	N/A
	Negative
	(Brakemeier et al. 2004)

	1
	
	p.Asp130Gly
	FSGS, FGGS
	Tubular atrophy and dilatation
	N/A
	N/A
	(Saida et al. 2014)

	Dent disease type
	Mutation
	Histology
	TEM
	IF
	Ref

	
	Nucleotide
	Protein
	Glomerular
	Interstitial
	
	
	

	1
	c.458_459insA
	p.Thr153fs*15
	Mesangial proliferative glomerulonephritis
	
	N/A
	N/A
	(Bao et al. 2019)

	1
	c.483delA
	p.Gly163Aspfs*45
	Mesangial proliferative glomerulonephritis
	
	N/A
	N/A
	(Deng et al. 2020)

	1
	c.509_510insA
	p.His170fs*7
	Immature glomeruli
	Occasional calcium deposits
	N/A
	N/A
	(Matsuyama et al. 2004)

	1
	c.518delG
	p.Trp173*
	Mesangial hypercellularity
	Focal interstitial inflammation, Tubular damage
	Foot process effacement
	N/A
	(Zhang et al. 2017)

	1
	c.523dupA
	p.Thr175fs*8
	FGGS, Perihiliar hyalinosis, Minimal segmental increase in mesangial cells
	Slight tubular atrophy and interstitial fibrosis
	Foot process effacement without electron-dense deposits, normal GBM
	Negative
	(Copelovitch et al. 2007)

	1
	c.965T>C
	p.Leu225Pro
	Normal
	Normal
	N/A
	N/A
	(Ramos-Trujillo et al. 2007a)

	1
	c.744_746dupACG
	p.249:insAla
	FGGS, FSGS, Periglomerular fibrosis
	Mild interstitial chronic inflammation, Intratubular proteinaceous casts
	Foot process effacement without electron-dense deposits, Thickness of the GBM
	Sample unsuitable for analysis
	(Copelovitch et al. 2007)

	1
	c.782G>T
	p.Gly261Val
	Normal
	Normal
	Foot process effacement, MCD
	N/A
	(Zaniew et al. 2017)

	1 §
	
	p.Ser270Arg
	Glomerulosclerosis
	Calcification, Tubular atrophy
	N/A
	N/A
	(Igarashi et al. 1998)

	1 §
	
	p.Ser270Arg
	Glomerulosclerosis
	Calcification, Tubular atrophy
	N/A
	N/A
	(Igarashi et al. 1998)

	1
	c.815A>G
	p.Tyr272Cys
	Normal
	Normal
	Normal
	Negative
	(Hellemans et al. 2010)

	1
	
	p.Leu278Phe
	Glomerulosclerosis
	Tubular atrophy, No calcification
	N/A
	N/A
	(Igarashi et al. 1998)

	1
	c.882dupC
	p.Ile295fs*24
	FGGS, Immature glomeruli
	Tubular atrophy
	Foot process effacement
	Negative
	
(Sethi et al. 2009)


	Dent disease type
	Mutation
	Histology
	TEM
	IF
	Ref

	
	Nucleotide
	Protein
	Glomerular
	Interstitial
	
	
	

	1
	c.940delT
	p.Ser314Argfs*10
	Mesangial proliferative glomerulonephritis
	
	N/A
	N/A
	(Deng et al. 2020)

	1
	
	p.Gly329Asp
	Focal glomerulosclerosis, Mesangial proliferation, Adherence to Bowman capsule
	Interstitial fibrosis, Tubular atrophy
	N/A
	IgM
	(Vaisbich et al. 2012)

	1
	c.989G>A
	p.Gly30Asp
	Mild glomerular lesions
	Tubular injury
	N/A
	N/A
	(Deng et al. 2020)

	1
	c.992_993insAGTATTAT
	p.Pro34fs*1
	Mild glomerular lesions
	
	N/A
	N/A
	(Deng et al. 2020)

	1
	c.997G>A
	p.Gly333Arg
	FSGS
	
	Foot process effacement
	Negative
	(Zaniew et al. 2017)

	1 §
	c.1200delC
	p.Leu400fs*33
	Mesangial proliferation
	
	Foot process effacement
	N/A
	(Zaniew et al. 2017)

	1 §
	c.1200delC
	p.Leu400fs*33
	FSGS
	
	N/A
	N/A
	(Zaniew et al. 2017)

	1
	c.1396G > C
	p.Gly466Arg
	FGGS, FSGS, Periglomerular fibrosis
	Interstitial fibrosis, Tubular atrophy
	Foot process effacement, Normal GBM
	Negative
	(Valina et al. 2013)

	1
	c.1413_1414delTG
	p.Cys471*
	Mesangial proliferative glomerulonephritis
	
	N/A
	N/A
	(Deng et al. 2020)

	1
	c.1444delG
	p.Gly483Valfs*21
	Mild glomerular lesions
	
	N/A
	N/A
	(Deng et al. 2020)

	1
	c.1647C>A
	p.Tyr549*
	FGGS
	Focal interstitial fibrosis, Focal interstitial inflammation, Tubular damage, Nephrocalcinosis
	Foot process effacement
	N/A
	(Zhang et al. 2017)

	1
	
	p.Ile524Lys
	Glomerulosclerosis
	
Tubulointerstitial fibrosis, Tubular atrophy, Calcium deposits

	
	Negative
	(Yanagida et al. 2004)

	1 §
	c.1618G>C
	p.Ala540Pro
	FSGS
	Normal
	N/A
	N/A
	(Wong et al. 2017)

	1 §
	c.1618G>C
	p.Ala540Pro
	Normal
	Tubular calcification, Cast material in the tubular lumen
	N/A
	N/A
	(Wong et al. 2017)

	Dent disease type
	Mutation
	Histology
	TEM
	IF
	Ref

	
	Nucleotide
	Protein
	Glomerular
	Interstitial
	
	
	

	1 §
	c.1618G>C
	p.Ala540Pro
	Normal
	Tubular calcification, Cast material in the tubular lumen
	N/A
	N/A
	(Wong et al. 2017)

	1 §
	c.1618G>C
	p.Ala540Pro
	Normal
	Tubular calcifrication, Cast material in the tubular lumen
	N/A
	N/A
	(Wong et al. 2017)

	1
	
	p.Tyr567*
	Focal glomerulosclerosis
	Tubulointerstitial fibrosis, Mononuclear cell infiltration
	N/A
	Negative
	(Okamoto et al. 2012)

	1
	c.1711C>T
	p.Leu571Phe
	Mesangial proliferative glomerulonephritis
	
	N/A
	N/A
	(Bao et al. 2019)

	1
	c.1720A>G
	p.Met574Val
	Mild glomerular lesions
	
	N/A
	N/A
	(Deng et al. 2020)

	1
	c.1726G>A
	p.Gly576Arg
	FGGS
	Normal
	N/A
	N/A
	(Matsuyama et al. 2004)

	1
	c.1745-2A>G
	-
	Mild glomerular lesions
	Tubular interstitial nephritis
	N/A
	N/A
	(Deng et al. 2020)

	1 §
	c.1771C>T
	p.Leu591Phe
	FSGS
	
	N/A
	N/A
	(Solanki et al. 2018)

	1 §
	c.1771C>T
	p.Leu591Phe
	FSGS
	
	N/A
	N/A
	(Solanki et al. 2018)

	1
	c.1799G>T
	p.Gly600Val
	FGGS, Mesangial hypercellularity
	Focal interstitial inflammation, Tubular damage, Nephrocalcinosis
	Foot process effacement
	N/A
	(Bao et al. 2019)

	1
	c.1843A>C
	p.Ser615Arg
	FGGS
	Focal interstitial inflammation, Tubular damage, Nephrocalcinosis
	Foot process effacement
	N/A
	(Zhang et al. 2017)

	1
	c.1889-1890delC
	p.His631Thrfs*25
	Normal
	Normal
	N/A
	N/A
	(Deng et al. 2020)

	1
	
	p.Arg637*
	Mesangial proliferation
	Calcium crystal deposition
	N/A
	Negative
	(Takemura et al. 2001)

	1
	
	p.Arg637*
	Normal
	Focal medullary calcification
	N/A
	N/A
	(Cheong et al. 2005)

	1
	
	p.Arg648*
	FGGS, Mesangial proliferation without mesangial matrix expansion
	Normal
	Sample unsuitable for analysis
	Negative
	(Frishberg et al. 2009)

	1 §
	
	P.Arg648*
	Normal
	Calcification
	N/A
	N/A
	
(Igarashi et al. 1998)

	Dent disease type
	Mutation
	Histology
	TEM
	IF
	Ref

	
	Nucleotide
	Protein
	Glomerular
	Interstitial
	
	
	

	1 §
	
	P.Arg648*
	Glomerulosclerosis
	Calcification
	N/A
	N/A
	(Igarashi et al. 1998)

	1
	c.1975delC
	p.Arg659Glyfs*7
	FSGS
	Chronic tubulointerstitial damage
	N/A
	N/A
	(Deng et al. 2020)

	1
	
	p.Arg704*
	Glomerulosclerosis, Periglomerular fibrosis
	Interstitial fibrosis, Tubular atrophy, Tubulointerstitial calcium deposits, Nephrocalcinosis
	Normal GBM
	Negative
	(Langlois et al. 1998)

	1
	c.2119C>T
	p.Arg707*
	
	Mild tubulointerstitial lesions
	N/A
	N/A
	(Li and Huang 2009)

	1
	c.2119C>T
	p.Arg707*
	FGGS, Mesangial hypercellularity
	Focal interstitial inflammation, Tubular damage
	Normal
	N/A
	(Zhang et al. 2017)

	1 §
	c.2179delG
	p.Asp727fs*2
	FGGS
	
	N/A
	N/A
	(Sheffer-Babila et al. 2008)

	1 §
	c.2179delG
	p.Asp727fs*2
	FGGS
	
	N/A
	N/A
	(Sheffer-Babila et al. 2008)

	1
	c.2179delG
	p.Asp727fs
	FGGS, FSGS
	Normal
	Global sclerosis, Foot process effacement
	Negative
	(Frishberg et al. 2009)

	1
	CLCN5 missense mutations
	Mesangial proliferative glomerulonephritis
	
	N/A
	N/A
	(Bao et al. 2019)

	1
	6 male patients
	Segmental sclerosis 3/6, Segmental increase in mesangial matrix 3/6
	Interstitial calcium phosphate deposits 2/6, Intratubular proteinaceous casts 2/6, Interlobular arteries’ medial thickening 2/6, Intimal arterioles’ proliferation 2/6, tubular hypoplasia 1/6
	Foot process effacement in all the 5 biopsies analyzed
	N/A
	(Cramer et al. 2014)

	1
	N/A
	N/A
	Global sclerosis
	Interstitial fibrosis
	Normal
	Nonspecific IgM and C3 deposition
	(Anglani et al. 2006)

	1
	N/A
	N/A
	FSGS
	
	N/A
	N/A
	(Becker-Cohen et al. 2012)

	Dent disease type
	Mutation
	Histology
	TEM
	IF
	Ref

	
	Nucleotide
	Protein
	Glomerular
	Interstitial
	
	
	

	1
	N/A
	N/A
	Normal
	Normal
	N/A
	N/A
	(Deng et al. 2020)

	1
	N/A
	N/A
	Mesangial proliferative glomerulonephritis
	Tubulointerstitial nephritis
	N/A
	N/A
	(Deng et al. 2020)

	1
	N/A
	N/A
	Normal
	Normal
	N/A
	N/A
	(Deng et al. 2020)

	1
	N/A
	N/A
	Mild glomerular lesions
	Chronic tubulointerstitial nephropathy with ischemic renal damage
	N/A
	N/A
	(Deng et al. 2020)

	1
	N/A
	N/A
	Mild glomerular lesions
	
	N/A
	N/A
	(Deng et al. 2020)

	2
	
	p.Gln87fs*18
	FGGS
	Normal
	Foot process effacement
	N/A
	(Zhang et al. 2017)

	2
	c.269G>A
	p.Trp90*
	Mild glomerular lesions
	
	
	
	(Deng et al. 2020)

	2
	c.310_313delTGTT
	p.Cys104*
	Mesangial proliferative glomerulonephritis
	
	N/A
	N/A
	(Bao et al. 2019)

	2
	c.547delT
	p.Ser183fs*2
	Mesangial proliferative glomerulonephritis
	
	N/A
	N/A
	(Bao et al. 2019)

	2
	
	p.Arg301Cys
	Minor glomerular abnormalities
	
	N/A
	N/A
	(Sekine et al. 2007)

	2
	c.952C>T
	p.Arg318Cys
	Minor glomerular abnormalities
	
	N/A
	N/A
	
(De Mutiis et al. 2015)


	2
	c.1110C>G
	p.Cys370Trp
	Mesangial proliferative glomerulonephritis
	Tubular injury
	N/A
	N/A
	(Deng et al. 2020)

	2 §
	c1467-2A>G
	
	FSGS, Adherence of the glomerular tuft to the Bowman’s capsule, Mesangial hypercellularity, Increased mesangial matrix deposition
	Normal tubular morphology, Proteinaceous material in the tubules, Interstitial expansion without fibrosis
	Foot process effacement, Irregular in-folding of the GBM
	Negative
	(Preston et al. 2020)

	2 §
	c1467-2A>G
	
	Normal
	Acute tubular necrosis
	N/A
	N/A
	(Preston et al. 2020)

	2
	c.1525C>T
	p.Pro509Ser
	FSGS, Mesangial proliferation
	
Focal tubular atrophy, Focal fibrosis, Lymphocytes infiltration
	N/A
	N/A
	(Kaneko et al. 2010)

	Dent disease type
	Mutation
	Histology
	TEM
	IF
	Ref

	
	Nucleotide
	Protein
	Glomerular
	Interstitial
	
	
	

	2
	c.1567G>A
	p.Asp523Asn
	Mesangial proliferative glomerulonephritis
	
	N/A
	N/A
	(Bao et al. 2019)

	2
	c.2435T>C
	p.Leu81Pro
	Mild glomerular lesions
	
	N/A
	N/A
	(Deng et al. 2020)

	2
	N/A
	N/A
	Normal
	Normal
	N/A
	Negative
	(Tasic et al. 2011)

	2
	N/A
	N/A
	Mesangial proliferative glomerulonephritis
	
	N/A
	N/A
	(Deng et al. 2020)

	2
	N/A
	N/A
	Normal
	Normal
	N/A
	N/A
	(Deng et al. 2020)

	2
	N/A
	N/A
	Normal
	Normal
	N/A
	N/A
	(Deng et al. 2020)

	2
	N/A
	N/A
	FSGS
	
	N/A
	N/A
	(Deng et al. 2020)

	1/2/3
	30 different subjects
	FGGS 25/30, Mesangial hypercellularity 4/30, FSGS 2/30, Focal segmental glomerular capillary collapse 2/30, Cellular crescent 1/30
	Tubular damage 21/30, Focal interstitial fibrosis 18/30, Focal interstitial inflammation 16/30, Nephrocalcinosis 6/30
	Foot process effacement 13/23
	Negative 30/30
	(Wang et al. 2016)

	**
	
	
	Glomerulosclerosis
	Tubular and interstitial calcium deposits, Interstitial fibrosis, Focal tubular atrophy
	Normal GBM
	Negative
	(Langlois et al. 1998)

	? §
	
	
	Glomerulosclerosis
	Interstitial fibrosis, Tubular atrophy, Nonspecific interstitial lymphocytic infiltration, Calcium deposition

	N/A
	N/A
	(Frymoyer et al. 1991)

	? §
	
	
	FSGS, FGGS, Immature glomeruli
	Normal
	Foot process effacement in sclerotic glomeruli, Capillary basement membranes thickness
	Negative
	(Frymoyer et al. 1991)

	?
	3 unrelated male patients
	Periglomerular fibrosis, Partial or complete hyalinization of some glomeruli
	Chronic interstitial nephritis, Interstitial fibrosis, Tubular atrophy, Dilatation and cast formation, Calcification
	N/A
	Negative
	(Wrong et al. 1994)

	Dent disease type
	Mutation
	Histology
	TEM
	IF
	Ref

	
	Nucleotide
	Protein
	Glomerular
	Interstitial
	
	
	

	?
	
	
	Minor glomerular abnormalities
	Focal area of peritubular calcification
	N/A
	Negative
	(Igarashi et al. 1995)

	?
	
	
	Global glomerulosclerosis
	Tubular atrophy, focal area of peritubular calcification
	N/A
	Negative
	(Igarashi et al. 1995)


TEM: transmission electron microscopy, IF: immunofluorescence, FSGS: focal segmental glomerulosclerosis, FGGS: focal global glomerulosclerosis, MCD: minimal change disease, GBM: glomerular basement membrane, N/A: not available data, §: related subjects, ?: genetic analysis not performed, **: DD1 excluded but only CLCN5 gene analysis was performed. 
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