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Supplementary Fig. S1. Confirmation of Svct1 knockout at the protein level. Immunoblotting using an anti-Svct1 antibody revealed the renal expression of Svct1 in wild-type (WT) mice but not in Svct1 knockout (KO) mice. Na+/K+ ATPase, a marker for plasma membrane components.
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Supplementary Fig. S2. Apical localization of human SVCT1 and mouse Svct1 expressed in polarized MDCKII cells. Representative confocal microscopic Z-sectioning images of SVCT1 and Svct1 fused with EGFP are shown. Nuclei were stained using TO-PRO-3 iodide (gray). Bars: 10 μm.
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[bookmark: OLE_LINK1]Supplementary Fig. S3. Effects of serum urate-affecting drugs and their active metabolites on the urate and vitamin C transport activities of SVCT1. Forty-eight h after transfection, SVCT1-expressing 293A cells were subjected to a cell-based urate or vitamin C (VC) transport assay. The transport activities were measured for 2.5 min in the presence of each compound at experimentally maximum concentrations (refer to Supplementary Table S2). Values are shown as % of vehicle control (0.1% dimethyl sulfoxide); data are expressed as the mean ± SEM; n = 4. Data regarding the effects of each compound on SVCT1-mediated urate transport activities, are from Fig. 6a.
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Supplementary Fig. S4. Gene-expression patterns of renal urate re-absorbers in microdissected mouse renal tubule segments. Data are obtained from a previous study [1]. Svct1, sodium-dependent vitamin C transporter 1; Urat1, urate transporter 1; Oat10, organic anion transporter 10; Hprt, hypoxanthine-guanine phosphoribosyl transferase (a housekeeping gene). PTS1, the initial segment of the proximal tubule; PTS2, proximal straight tubule in cortical medullary rays; PTS3, last segment of the proximal straight tubule in the outer stripe of outer medulla; DTL1, the short descending limb of the loop of Henle; DTL2, long descending limb of the loop of Henle in the outer medulla; DTL3, long descending limb of the loop of Henle in the inner medulla; ATL, ascending thin limb of Henle; MTAL, medullary ascending limb of Henle; CTAL, cortical ascending thin limb of Henle; DCT, distal convoluted tubule; CNT, connecting tubule; CCD, cortical collecting duct; OMCD, outer medullary collecting duct; IMCD, inner medullary collecting duct.
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Supplementary Fig. S5. Effects of acidic pH on SVCT1-mediated vitamin C and urate transport activities. All uptake assays were conducted using transiently SVCT1-expressing 293A cells 48 h after plasmid transfection in Krebs–Ringer buffer. Experimental conditions: pH 7.4 or pH 6.4; incubation time, 2.5 min; [1-14C]-vitamin C (VC) in the transport buffer, 20 μM; [8-14C]-urate in the transport buffer, 10 μM. Values are shown as % of control (pH 7.4 for each SVCT1 substrate). Data are expressed as the mean ± SD; n = 3–4. ††, P < 0.01 (two-sided t-test).



Supplementary Tables

Supplementary Table S1. Key Resources.

	REAGENT or RESOURCE
	SOURCE
	IDENTIFIER

	Antibodies

	Rabbit polyclonal anti-EGFP
	Life Technologies
	Cat# A11122; RRID: AB_221569; 1:1,000 dilution

	SVCT1 (D-19) (goat polyclonal anti-mouse Svct1)
	Santa Cruz Biotechnology
	Cat# sc-9921; RRID: AB_2302143; 1:100 dilution

	Rabbit polyclonal anti-Na+/K+-ATPase α antibody
	Santa Cruz Biotechnology
	Cat# sc-28800; RRID: AB_2290063; 1:1,000 dilution

	Donkey anti-rabbit IgG-horseradish peroxidase (HRP)-conjugate
	GE Healthcare
	Cat# NA934V; RRID: AB_772206; 1:2,500 dilution

	Donkey anti-Goat IgG HRP affinity purified PAb antibody
	R&D Systems
	Cat# HAF109; RRID: AB_357236; 1:1,000 dilution

	Chemicals

	[8-14C]-Uric acid (53 mCi/mmol)
	American Radiolabeled Chemicals
	Cat# ARC0513

	Uric acid
	FUJIFILM Wako Pure Chemical
	Cat# 210-00225; CAS: 69-93-2

	Ascorbic acid, L-[1-14C]-(Vitamin C)
	PerkinElmer
	Cat# NEC146

	L(+)-Ascorbic acid
	FUJIFILM Wako Pure Chemical
	Cat# 012-04802; CAS: 50-81-7

	Acyclovir
	FUJIFILM Wako Pure Chemical
	Cat# 019-17421; CAS: 59277-89-3

	Polyethelenimine “MAX” (PEI-MAX)
	Polysciences
	Cat# 24765; CAS: 49553-93-7

	Clear-sol II
	Nacalai Tesque
	Cat# 09136-83

	Dimethyl sulfoxide
	Nacalai Tesque
	Cat# 13445-74; CAS: 67-68-5

	6-Hydroxy benzbromarone
	Alsachim
	Cat# C7859; CAS: 152831-00-0

	Allopurinol
	FUJIFILM Wako Pure Chemical
	Cat# 019-12502; CAS: 315-30-0

	Atorvastatin calcium salt trihydrate
	Tokyo Chemical Industry
	Cat# A2476; CAS: 344423-98-9

	Benzbromarone
	FUJIFILM Wako Pure Chemical
	Cat# 028-15851; CAS: 3562-84-3

	Chlorothiazide
	Tokyo Chemical Industry
	Cat# C2259; CAS: 58-94-6

	Cyclosporin A
	FUJIFILM Wako Pure Chemical
	Cat# 035-16303; CAS: 59865-13-3

	Dotinurad
	Kindly provided by Fuji Yakuhin
	FYU-981; CAS: 1285572-51-1

	Ethambutol dihydrochloride
	LKT Labs
	Cat# E7230; CAS: 1070-11-7

	Febuxostat
	Tokyo Chemical Industry
	Cat# F0847; CAS: 144060-53-7

	Fenofibrate
	Merck
	Cat# F6020; CAS: 49562-28-9

	D(−)-Fructose
	FUJIFILM Wako Pure Chemical
	Cat# 123-02762; CAS: 57-48-7

	Furosemide
	FUJIFILM Wako Pure Chemical
	Cat# 068-01881; CAS: 54-31-9

	Hydrochlorothiazide
	FUJIFILM Wako Pure Chemical
	Cat# 080-06262; CAS: 58-93-5

	Lesinurad
	Merck
	Cat# SML1607; CAS: 878672-00-5

	Losartan potassium
	LKT Labs
	Cat# L5873; CAS: 124750-99-8

	Mizoribine
	Tokyo Chemical Industry
	Cat# M2399; CAS: 50924-49-7

	Nicotinic acid
	FUJIFILM Wako Pure Chemical
	Cat# 142-01232; CAS: 59-67-6

	Oxipurinol
	FUJIFILM Wako Pure Chemical
	Cat# 151-02761; CAS: 2465-59-0

	Probenecid
	Merck
	Cat# P8761; CAS: 57-66-9

	Pyrazinamide
	Fisher Scientific Acros
	Cat# AC157640250; CAS: 98-96-4

	Pyrazinecarboxylic acid
	Tokyo Chemical Industry
	Cat# P0940; CAS: 98-97-5

	Ribavirin
	Tokyo Chemical Industry
	Cat# R0077; CAS: 36791-04-5

	Rosuvastatin calcium salt
	FUJIFILM Wako Pure Chemical
	Cat# 187-03361; CAS: 147098-20-2

	Salicylic acid
	FUJIFILM Wako Pure Chemical
	Cat# 194-14862; CAS: 69-72-7

	Tacrolimus monohydrate
	Tokyo Chemical Industry
	Cat# M2258; CAS: 109581-93-3

	Theophylline
	FUJIFILM Wako Pure Chemical
	Cat# 209-09932; CAS: 58-55-9

	Topiroxostat
	MedChemExpress
	Cat# HY-14874; CAS: 577778-58-6

	Xylitol
	Tokyo Chemical Industry
	Cat# X0018; CAS: 87-99-0

	Critical Commercial Assays

	PierceTM BCA Protein Assay Reagent A & B
	Thermo Fisher Scientific
	Cat# 23223, Cat# 23224





Supplementary Table S1 (continued).

	Recombinant DNA

	The complete human SVCT1 cDNA
	This paper
	NCBI Ref Sequence: NM_005847.5

	The complete mouse Svct1 cDNA
	This paper
	NCBI Ref Sequence: NM_011397.4

	The complete human URAT1 cDNA
	Toyoda et al., (2020) [2]
	NCBI Ref Sequence: NM_144585.3

	The complete human GLUT9a cDNA
	Toyoda et al., (2016) [3]
	NCBI Ref Sequence: NM_020041.2

	pCAG-EGxxFP
	Mashiko et al., (2013) [4]
	http://n2t.net/addgene:50716 ; RRID:Addgene_50716

	pCAG-EGxxFP-Cetn1
	Mashiko et al., (2013) [4]
	http://n2t.net/addgene:50717 ; RRID:Addgene_50717

	pX330-Cetn1/1
	Mashiko et al., (2013) [4]
	http://n2t.net/addgene:50718 ; RRID:Addgene_50718

	Virus strains

	EGFP-expressing adenovirus
	Toyoda et al., (2016) [3]
	N/A

	EGFP-ABCG2-expressing adenovirus
	Ito et al., (2015) [5]
	N/A

	Experimental Models: Cell Lines

	Human: HEK293 cells
	Toyoda et al., (2016) [3]
	N/A

	Human: 293A cells
	Invitrogen
	R70507

	Dog: MDCKII cells
	Toyoda et al., (2016) [3]
	N/A

	Experimental Models: Organisms/Strains

	Mouse: C57BL/6J
	Japan SLC
	C57BL/6JJmsSlc

	Mouse: B6;129S7-Uoxtm1Bay/J
	The Jackson Laboratory
	JAX: 0022238

	Mouse: Svct119del (Svct1 knockout)
	This study
	N/A

	Mouse: Urat1-Uox double knockout
	Hosoyamada et al., (2016) [6]
	N/A

	Mouse: Svct1-Urat1-Uox triple knockout
	This study
	N/A

	Oligonucleotides

	A full list of primers
	This paper
	See Supplementary Table S3

	sgRNA for knockout of Svct1 gene
	This paper
	See Materials and Methods

	Deposited data

	Mouse renal tubule gene expression
	Chen et al., (2021) [1]
	https://doi.org/10.1681/ASN.2020101406

	Software and Algorithms

	Excel 2019
	Microsoft
	https://products.office.com/ja-jp/home

	Statcel4 add-in software
	OMS Publishing
	http://www.oms-publ.co.jp/

	GraphPad Prism 8
	GraphPad Software
	https://www.graphpad.com/

	MassLynx NT software version 4.1
	Waters
	https://www.waters.com/nextgen/jp/ja.html





[bookmark: _Hlk85734746]Supplementary Table S2. List of serum urate-affecting drugs and their active metabolites used in this study.

	Effect on serum urate levels
	Drugs
	[μM]*
	References

	Decrease expectedly
	Urate synthesis inhibitors
	
	

	
	Allopurinol
	300
	Watts et al., 1965 [7]

	
	Oxypurinol
	100
	Watts et al., 1965 [7]

	
	Febuxostat
	10
	Osada et al., 1993 [8]

	
	Topiroxostat
	3
	Okamoto et al., 2003 [9]

	
	Uricosuric agents
	
	

	
	Benzbromarone
	100
	Enomoto et al., 2002 [10]

	
	6-Hydroxybenzbromarone
	100
	Oikawa et al., 2005 [11]

	
	Dotinurad
	100
	Taniguchi et al., 2019 [12]

	
	Lesinurad
	30
	Miner et al., 2016 [13]

	
	Probenecid
	100
	Gutman et al., 1954 [14]

	Decrease unexpectedly
	Atorvastatin
	30
	Ogata et al., 2010 [15]

	
	Fenofibrate
	300
	Harvengt et al., 1980 [16]

	
	Losartan
	300
	Kamper and Nielsen, 2001 [17]

	
	Rosuvastatin
	100
	Ogata et al., 2010 [15]

	Increase unexpectedly
	Chlorothiazide
	300
	Kelley et al., 1973 [18]

	
	Cyclosporine
	30
	Palestine et al., 1984 [19]

	
	Ethambutol
	1000
	Postlethwaite et al., 1972 [20]

	
	Fructose
	1000
	Thomas et al., 1975 [21]

	
	Furosemide
	300
	Kelley et al., 1973 [18]

	
	Hydrochlorothiazide
	1000
	Healey et al., 1959 [22]

	
	Mizoribine
	300
	Ishikawa et al., 1986 [23]

	
	Nicotinic acid
	300
	Cruess-Callaghan and FitzGerald, 1966 [24]

	
	Pyrazinamide
	300
	Cullen et al., 1956 [25]

	
	Pyrazinecarboxylic acid
	1000
	Cullen et al., 1956 [25]

	
	Ribavirin
	1000
	Yamashita et al., 2008 [26]

	
	Salicylic acid
	1000
	Yu and Gutman, 1959 [27]

	
	Tacrolimus
	30
	Kanbay et al., 2005 [28]

	
	Theophylline
	100
	Yamamoto et al., 1991 [29]

	
	Xylitol
	1000
	Yamamoto et al., 1991 [29]


* Maximum concentrations used in this study.
This is the updated version of a previous paper [30], incorporating new information.


Supplementary Table S3. Primer sequences for genotyping of each knockout allele.

	Primers
	Nucleotide sequences (5′ to 3′)
	Amplicon (bp)

	Svct1 KO
	
	

		Forward (for WT)
	ggacaccatgattgcaccct
	213

		Forward (for KO)
	actggacaccatgattgcaa
	194

		Reverse (common)
	ggagtatgcgtctcaacacc
	

	
Urat1 KO
	

	


		Forward (common)
	gacttctctctccaccctcctt
	

		Reverse (for WT)
	ccatgggtttctcctgggtacc
	313

		Reverse (for KO)
	gggtgttgggtcgtttgttcgg
	225

	
Uox KO
	

	


		Forward (for WT)
	tcgagacctttgcaatgaacatc
	276

		Forward (for KO)
	cgccttctatcgccttcttgacg
	150

		Reverse (common)
	ttctcatctgctccacctcacag
	


WT, wild-type; KO, knockout.
For the genotyping of each KO allele, all (three) primers were used in one reaction tube.
Thermal cycling conditions for genotyping: 95°C for 2 min; 28 cycles of 95°C for 30 s, 62°C for 10 s, 72°C for 15 s; 5 min at 72°C (for Svct1 KO; representative band patterns of each amplicon are shown in Fig. 4c): 95°C for 2 min; 30 cycles of 95°C for 30 s, 62°C for 30 s, 72°C for 20 s; 5 min at 72°C (for Urat1 KO): 95°C for 2 min; 30 cycles of 95°C for 30 s, 60°C for 30 s, 72°C for 20 s; 5 min at 72°C (for Uox KO).



Supplementary Table S4. Monitoring parameters in LC-MS/MS analyses.

	Compounds
	Retention time [min]
	Ionization mode
	Monitor ion [m/z]
	Cone
[V]
	Collision
[eV]

	
	
	
	Precursor
	Product
	
	

	Urate
	1.39
	ESI negative
	167.00
	124.00
	38
	13

	Acyclovir for urate
	3.35
	ESI negative
	224.20
	150.10
	40
	17

	Creatinine
	1.45
	ESI positive
	113.90
	43.94
	30
	30

	Acyclovir for creatinine
	2.00
	ESI positive
	226.07
	135.04
	14
	30





[bookmark: _Hlk85734781]Supplementary Table S5. Plasma concentration-based interaction scores to estimate the potential inhibition of urate or vitamin C transport of SVCT1 by each tested compound. As an interaction score, we determined the value of fuCmax/IC50; a high score reflects the possibility of inhibition by tested compounds at clinical doses in humans.

	Compounds
	fu *
	Cmax
[μM] *
	fuCmax
[μM]
	with urate
	
	with vitamin C

	
	
	
	
	IC50
[μM]
	Interaction scores
[fuCmax/IC50]
	
	IC50
[μM]
	Interaction scores
[fuCmax/IC50]

	Benzbromarone
	0.037
	5.4
	2.0 × 10−1
	9.8
	2.04 × 10−2
	
	8.4
	2.24 × 10−2

	6-Hydroxybenzbromarone
	N/A
	N/A
	N/A
	10.0
	N/A
	
	2.9
	N/A

	Dotinurad
	0.007
	1.2
	8.4 × 10−3
	59.6
	1.41 × 10−4
	
	11.8
	7.12 × 10−4



* These values are obtained from previous studies [12, 30]. IC50, the half-maximal inhibitory concentration values of target compounds against urate or vitamin C transport by SVCT1; fu, the fraction of drug unbound in human plasma; Cmax, maximum concentration in human plasma; fuCmax, maximum unbound concentration in human plasma; N/A, not available.
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