Supplementary Table 1. Classification of amino acid substitutions (in silico scoring system)

	Substitutions
	Exon
	Previous descriptiona
	Control Chrsb
	Segregation analysisc
	GDd
	GVe
	GD/GV

matrix scoref
	GDevg
	Defined domainh
	Polyphen predictioni
	SIFT predicted toleratedj
	Splicing predictionk
	Described in SNP databasel
	VSm
	MGn

	NPHS2

	G92C
	1
	11 (+1)
	0/3252 (+2)
	FP (+4)
	159
	0
	+7
	159 (+2)
	NA
	1.7 (+1)
	No (+2)
	LD (+1)
	No (+1)
	21
	B

	T116P
	2
	48
	0/30048 (+2)
	F (+4)
	38
	0/103 [fi]
	-2
	29 (+2)
	NA
	2.3 (+2)
	No (+2)
	NP (0)
	No (+1)
	11
	B

	R138Q
	3
	11 (+1)
	0/32052 (+2)
	F (+4)
	43
	0
	+5
	43 (+2)
	NA
	2.1 (+2)
	No (+2)
	NP (0)
	No (+1)
	19
	B

	L169P
	4
	59 (+1)
	0/20059 (+2)
	FP (+4)
	98
	0
	+6
	98 (+2)
	NA
	1.5 (+1)
	Yes (-2)
	NP (0)
	No (+1)
	15
	B

	R229Q
	5
	60 Yes
	9/45448(+2)
	F (+4)
	43
	0/29 [fi]
	+4
	20 (+1)
	NA
	0.4 (-2)
	Yes (-2)
	NP (0)
	No (+1) 
	4
	I

	V260E
	6
	52 (+1)
	0/32052 (+2)
	FP (+4)
	121
	0/22 [pl]
	+5
	121 (+2)
	NA
	2.4 (+2)
	No (+2)
	NP (0)
	No (+1)
	19
	B

	E281A
	7
	48
	0/30048 (+2)
	F (+4)
	107
	0
	+6
	107 (+2)
	NA
	1.5 (+1)
	No (+2)
	NP (0)
	No (+1) 
	14
	B

	A284V
	7
	52 (+1)
	0/32052 (+2)
	F (+4)
	64
	0
	+5
	64 (+2)
	NA
	1.9 (+1)
	No (+2)
	NP (0)
	No (+1)
	18
	B

	A288T
	7
	16 (+1)
	0/32052 (+2)
	FP (+4)
	58
	0
	+5
	58 (+2)
	NA
	1.9 (+1)
	No (+2)
	NP (0)
	No (+1)
	18
	B

	NPHS1

	E121K
	3
	10
	0/20010 (+2)
	F (+4) 
	56
	124 
	-2 
	37 (+1) 
	Ig 1(NHC) (+2)
	1.35 (-1)
	Yes (-2)
	NP (0)
	No (+1)
	4
	I

	R367C
	9
	12 (+1)
	0/6045 (+2)
	F (+4) 
	180
	85
	+4
	127 (0)
	Ig 4(HC) (+4)
	2.16 (+2)
	No (+2)
	NP (0)
	No (+1)
	20
	B

	R460Q
	11
	(+1)
	0/1909 (+2)
	F (+4)
	43
	139
	-2
	12 (+1)
	Ig 5(C) (+3)
	1.40 (-1)
	Yes (-2)
	NP (0)
	No (+1)
	7
	C

	L513P
	12
	10
	0/20010 (+2)
	-
	98
	15
	+6
	95 (+2)
	Ig 5(C) (+3)
	2.07 (+2)
	No (+2)
	NP (0)
	No (+1)
	18
	B

	C623F
	14
	12 (+1)
	0/6045 (+2)
	F (+4)
	205
	0
	+8
	205 (+2)
	Ig 6(NHC) (+2)
	3.30 (+2)
	No (+2)
	NP (0) 
	No (+1)
	24
	B

	G715R
	16
	10
	0/20010 (+2)
	F (+4)
	125
	0
	+6
	125 (+2)
	No (0)
	2.3 (+2)
	No (+2)
	NP (0)
	No (+1)
	19
	B

	A806D
	18
	45 (+1)
	0/6045 (+2)
	F (+4)
	126
	64
	+3
	126 (+2)
	Ig 7(NHC) (+2)
	1.85 (+1)
	No (+2)
	NP (0)
	No (+1)
	18
	B

	R976S
	22
	9 (+1)
	0/359 (+2)
	F (+4)
	110
	0
	+6
	110 (+2)
	FTIII(C) (+3)
	2.20 (+2)
	No (+2)
	NP (0)
	No (+1)
	23
	B

	Substitutions
	Exon
	Previous descriptiona
	Control Chrsb
	Segregation analysisc
	GDd
	GVe
	GD/GV

matrix scoref
	GDevg
	Defined domainh
	Polyphen predictioni
	SIFT predicted toleratedj
	Splicing predictionk
	Described in SNP databasel
	VSm
	MGn

	WT1

	Q369R
	8
	20 (+1)
	0/200o (+2)
	NA
	43
	0
	+5
	43 (+2)
	ZF2 (C) (+3)
	1.7 (+1)
	Not (+2)
	NP (0)
	Not (+1)
	17
	B

	TRPC6

	G109S
	2
	34
	0/20034 (+2)
	NA
	56
	0
	+5
	56 (+2)
	Ank-1 (C) (+3)
	2.15 (+2)
	Not (+2)
	NP (0)
	Not (+1)
	17
	B

	N125S
	2
	34
	0/20034 (+2)
	NA
	46
	23 [fi]
	+4
	45 (+2)
	Ank-1 (C) (+3)
	2.15 (+2)
	Not (+2)
	NP (0)
	Not (+1)
	16
	B

	L780P
	9
	34
	0/20034 (+2)
	NA
	98
	51 [fi]
	+3
	68 (+1)
	No (0)
	1.95 (+1)
	Not (+2)
	NP (0)
	Not (+1)
	10
	C

	INF2

	N202S
	1
	Novel
	0/200o (+2)
	FP (+4)
	46
	0
	+5
	46 (+2)
	DID (C) (+3)
	1.1 (-1)
	No (+2)
	NP (0)
	No (+1)
	18
	B


NA, non applicable;aWhen a change was described previously as a pathogenic mutation in the literature or in the HGM database (+ 1); bWhen a sequence variant was not present in the control chromosomes (+2), if present less than 1% (−1) or more than 1% (-2); cSegregation demonstrated in family (+4, F: affected and not affected siblings and their parents, FP: segregation in family in previous description); dGD (Grantham distance), score of chemical difference between the normal and mutated residue (high score, greater difference); eGV (Grantham variation), score of chemical difference between orthologs (ranging from Chimpanzee to Zebrafish, 0 = completed conserved among podocin orthologs, [pl] = conserved among orthologs except in Platypus, [fi] = conserved among orthologs except in Zebrafish, [ch,fi] = conserved among orthologs except in Chiken and Zebrafish ); fGD/GV matrix score, ranging from -2 to +8 [lower matrix scores corresponded to low GD and high GV (conservative change and strong variation within the MSA), while higher matrix scores corresponded to high GD and low GV (non conservative change and strong conservation within the MSA)]; gGDev (Grantham deviation), score of chemical difference between the mutated residue and the range of variation between orthologs (GD similar to GDev, higher difference, +2); hDefined domain, HC, highly conserved (>80%) domains; C, conserved (80–50%) domains; NHC, not highly conserved (49–30%) domains; No, not defined. NPHS1: Ig-like C2 type domains, fibronectin type II (FTIII), Cter (1160–1241): binding to podocin. WT1: zinc finger (ZF). TRPC6: ANK (ankyrin) repeats, transmembrane domains, TRP II domain, TRP domain; INF2: diaphanous-inhibitory domain (DID). iPolyphen assessment, Ratio Polyphen > 2 (probably damaging, + 2), Ratio Polyphen 1.5 to 2 (possibly damaging, + 1), Ratio Polyphen 1-1.5 (possibly benign, ‑ 1). Ratio Polyphen < 1 (benign, ‑ 2). jSIFT prediction; Not tolerated (+ 2), Tolerated (‑2); jNot predicted (NP) by kSplice Site Prediction Neural Network, NP: non predicted (0), LD: loss od donor site (+1);  lWhen a change was not described in the SNP database (+ 1), if described (‑ 1); mVariant score (VS); VS > 11 ( nMutation group (MG) = B; VS = 5 to 10 ( MG = C; VS = 0 to 4 ( MG = I; VS < ‑1 ( MG = NV; A, definitely pathogenic; B, highly likely pathogenic; C, likely pathogenic; I, unknown pathogenicity; NV, highly likely neutral; oThis report.

Supplementary Table 2. Clinical and genetic data of patients with podocyte gene mutations.
	Patient
	Gender
	Age at NS onset (yr)
	Renal Biopsy
	Therapy and Response
	Age at ESRD 
onset (yr)
	Tx/ Recurrence
	Genotype

(Protein)
	Patient Reference

	Patients with 2 severe NPHS1 mutations

	18
	M
	0.05
	CNF
	-
	4.00
	Yes/No
	c.[1701C>A] + [2417C>G]

(p.[C567X] + [A806D])
	10

	19
	F
	0.02
	CNF
	-
	1.00
	Yes/No
	c.[1701C>A] + [3343G>T]

(p.[C567X] + [E1115X])
	10

	20
	M
	0.02
	CNF
	-
	1.00
	Yes/No
	c.[1701C>A] + [1868G>T]

(p.[C567X] + [C623F])
	10

	38a
	F
	0.08
	Not performed
	-
	1.00
	No
	c.[2540_43del] + [2540_43del]

(p.[T847fsX57] + [T847fsX57])
	10

	40a
	M
	0.25
	FSGS
	Cs-
	2.00
	Yes/No
	c.[2143G>C] + [2143G>C]

(p.[G715R] + [G715R])
	10

	41a
	M
	0.25
	FSGS
	Cs
	Normal Cr at 4.00
	No
	c.[1538T>C] + [1538T>C]

(p.[L513P] + [L513P])
	10

	177
	F
	0.00
	DMS
	-
	CKD stage IV at 2.00
	No
	c.[139delG] + [3478C>T]

(p.[A47fsX81] + [R1160X])
	10

	256a
	M
	0.08
	Not performed
	-
	0.25
	No
	c.[1379G>A] + [1379G>A]

(p.[R460Q] + [R460Q])
	10

	266
	F
	0.04
	Not performed
	-
	Normal Cr at 1.00
	No
	c.[514_516delACC] + [3250_3251insG]

(p.[∆T172]45 + [V1084fsX12]8)
	This report

	281
	F
	0.00
	Not performed
	-
	Normal Cr at 1.00
	No
	c.[1379G>A] + [3613delT]

(p.[R460Q]61 + [W1205fsX32]c)
	This report

	285
	M
	0.08
	Not performed
	-
	Normal Cr at 1.00
	No
	c.[514_516delACC] + [3250_3251insG]

(p.[∆T172]45 + [V1084fsX12]8)
	This report

	292a
	M
	0.02
	Not performed
	-
	Normal Cr at 0.50
	No
	c.[3250_3251insG] + [3250_3251insG]

(p.[V1084fsX12]8 + [V1084fsX12]8)
	This report

	Patients with 1 mild + 1 severe NPHS1 mutation

	79-1b
	F
	6.00
	FSGS
	Cs, CsA, MMF-
	Normal Cr at 16.00
	No
	c.[1099 C>T] + [361G>A]

(p.[R367C] +  [E121K])
	10

	79-2b
	M
	1.00
	FSGS
	Cs, CsA-
	Normal Cr at 8.00
	No
	
	

	182
	F
	7.00
	FSGS
	Cs, CsA, CP-
	Normal Cr at 12.00
	No
	c.[1379G>A] + [2928G>T]

(p.[R460Q] + [R976S])
	10

	140
	F
	27.00
	FSGS
	Cs, CP,

Tacro, ACEIs±
	Normal Cr at 30.00
	No
	c.[2479C>A] + [2928G>T]

(p.[R827X] + [R976S])
	10

	Patient
	Gender
	Age at NS onset (yr)
	Renal Biopsy
	Therapy and Response
	Age at ESRD 
onset (yr)
	Tx/ Recurrence
	Genotype
	Patient Reference

	Patients with 2 pathogenic NPHS2 mutations

	10-1b
	M
	4.00
	FSGS
	Cs, CsA-
	12.00
	Yes/No
	c.[274G>T] + [506T]

(p.[G92C] + [L169P])
	48

	10-2b
	M
	2.00
	MCNS
	Cs, CsA-

ACEI±
	Normal Cr at 18.00
	No
	
	

	26-1b
	F
	4.50
	FSGS
	Cs, CsA, MMF-
	7.00
	Yes/No
	c.[274G>T] + [413G>A]

(p.[G92C]+ [R138Q])
	48

	26-2b
	M
	2.50
	FSGS
	Cs, CsA, MMF-
	5.00
	Yes/No
	
	

	71
	M
	1.00
	FSGS
	Cs, CP, CsA-
	6.00
	Yes/No
	c.[413G>A] + [971_987delinsACAG]

(p.[R138Q] + [L324fsX20])
	48

	77
	F
	5.10
	FSGS
	Cs, CP, CsA, MMF-
	CKD stage III at 9.00
	No
	c.[855_856delAA] + [855_856delAA]

(p.[Q285fsX18] + [Q285fsX18])
	48

	102-1b
	M
	0.60
	FSGS
	Cs, CsA-
	7.00
	No
	c.[346A>C] + [346A>C]

(p.[T116P] + [T116P])
	48

	102-2b
	F
	0.02
	Not performed
	Cs-
	Normal Cr at 5.00
	No
	
	

	225a
	M
	0.3
	Not performed
	Cs, ACEI±
	Normal Cr at 2.00
	No
	c.[842A>C] + [842A>C]

(p.[E281A] + [E281A])
	48

	228a
	F
	8.00
	FSGS
	Cs, CsA, MMF-
	9.00
	No
	c.[779T>A] + [779T>A]

(p.[V260E] + [V260E])
	48

	Patients with 1 pathogenic NPHS2 mutation + p.R229Q

	44
	F
	39.00
	FSGS
	Cs, CsA, MMF-
	50.00
	No
	c.[686G>A] + [851C>T]

(p.[R229Q] +  [A284V])
	48

	59
	M
	10.00
	FSGS
	Cs, CsA, MMF-
	15.00
	Yes/No
	c.[686G>A] + [851C>T]

(p.[R229Q] +  [A284V])
	48

	60-1b
	F
	16.00
	FSGS
	Cs-
	25.00
	Yes/No
	c.[686G>A] + [851C>T]

(p.[R229Q] +  [A284V])
	48

	60-2b
	M
	13.00
	FSGS
	Cs, CsA-
	26.00
	Yes/No
	
	

	61-1b
	M
	24.00
	FSGS
	Cs, CP,

ACEI±
	CKD stage II at 34.00
	No
	c.[686G>A] + [851C>T]

(p.[R229Q] +  [A284V])
	48

	61-2b
	M
	18.00
	FSGS
	Cs, CP, CsA, MMF-
	CKD stage II at 29.00
	No
	
	

	121-1b
	M
	28.00
	FSGS
	Cs, CsA-
	34.00
	Yes/No
	c.[686G>A] + [851C>T]

(p.[R229Q] +  [A284V])
	48

	121-2b
	M
	19.00
	FSGS
	Cs, CsA-
	23.00
	Yes/No
	
	

	164
	F
	28.00
	FSGS
	Cs, CP-
	40.00
	Yes/No
	c.[686G>A] + [862G>T]

(p.[R229Q] +  [A288T])
	48

	Patient
	Gender
	Age at NS onset (yr)
	Renal Biopsy
	Therapy and Response
	Age at ESRD 
onset (yr)
	Tx/ Recurrence
	Genotype
	Patient Reference

	Patients with WT1 mutations

	22
	P
	0.25
	DMS
	Cs, CP-
	1.00
	Yes/No
	[IVS8+5G>A]d + [=]
	This report

	139
	M
	0.20
	DMS
	ACEI±
	Normal Cr at 3.00
	No
	c.[1106A>G] + [=] 

(p.[Q369R]20 + [=])
	This report

	87
	F
	1.00
	FSGS
	Cs, CP-
	5.00
	No
	c.[1168C>T] + [=]
(p.[R390X]62 + [=]
	This report

	248
	F
	2.30
	FSGS
	Cs, CP-
	Normal Cr at 4.00
	No
	[IVS9+4C>T]62 + [=]
	This report

	196
	F
	2.75
	FSGS
	ACEI±
	WT, Normal Cr at 5.00
	No
	c.[1168C>T] + [=]
(p.[R390X]62 + [=]
	This report

	Patients with TRPC6 mutations

	50
	F
	7.00
	FSGS
	Cs, CP, CsA-

MMF, ACEIs±
	Normal Cr at 5.00
	No
	c.[2339T>C] + [=]
(p.[L780P] + [=])
	34

	104
	F
	41.00
	FSGS
	Cs-
	Normal Cr at 43.00
	No
	c.[374A>G] + [=]
(p.[N125S] + [=])
	34

	152-1b
	F
	25.00
	FSGS
	Cs-
	39.00
	Yes/No
	c.[325G>A] + [=]
(p.[G109S] + [=])
	34

	152-2b
	M
	Proteinuria ()
	Not performed
	-
	Normal Cr at 41.00
	No
	c.[325G>A] + [=]
(p.[G109S] + [=])
	34

	Patients with INF2 mutations

	155-1b
	M
	16.00
	Non specific lesions
	-
	24.00
	Yes/No
	c.[605A>G] + [=]
(p.[N202S] + [=])
	This report

	155-2b
	F
	20.00
	FSGS
	-
	21.00
	NA
	c.[605A>G] + [=]
(p.[N202S] + [=])
	This report

	155-3e
	M
	42.00
	Non specific lesions
	-
	43.00
	Yes/No
	c.[605A>G] + [=]
(p.[N202S] + [=])
	This report

	155-4e
	F
	50.00
	Non specific lesions
	-
	48.00
	Yes/No
	c.[605A>G] + [=]
(p.[N202S] + [=])
	This report

	155-5e
	M
	NA
	FSGS
	NA
	NA
	NA
	c.[605A>G] + [=]
(p.[N202S] + [=])
	This report


ACEI (angiotensin-converting enzyme inhibitors); CKD, chronic kidney disease; CNF, congenital nephritic syndrome of the Finnish type; Cs, corticosteroids; CP, cyclophosphamide; CsA, cyclosporin A; Cr, creatinine; DMS, diffuse mesangial sclerosis ESRD, end-stage renal disease; F, female; FSGS, focal segmental glomerulosclerosis; M, male; MMF, mycophenolate mophetil; MCNS, minimal change NS; NS, Nephrotic syndrome; Tx, kidney transplantation; P, pseudohermaphroditism; WT, Wilms tumor.

Therapy effect categories: (-) no response, (±) partial reduction of proteinuria. Mutations on these genes were classified according to Genbank Accession numbers: NM_004646.2 & NP_004637.1 (NPHS1), NM_014625.2 & NP_055440.1 (NPHS2), NM_024426.3 & NP_077744.3 (WT1), NM_004621.5 & NP_004612.2 (TRPC6), NM_022489 & NP_071934.3 (INF2). The nomenclature used in this study for the description of sequence variants in DNA and protein is in accordance with the Human Genome Variation Society guidelines and can be found at http://www.hgvs.org/.

aOnly child of consanguineous parents; bSiblings with the same parents; cNew sequence variant; dThis new splicing mutation is predicted to abolish the splicing donor site (Genie program predicted a decrease in the score from 0.78 to 0.00); ePatient 155-3 is the father of 155-1 and 155-2. Patient 155-4 is the sibling of the patient 155-3. Patient 155-5 is the only child of patient 155-4. In this family, all patients presented with hyperuricemia before renal disease.
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Investigators in the FSGS Spanish Study Group: Hospital de la Santa Creu i Sant Pau- Gloria Fraga; Hospital Universitario La Fe- Santiago Mendizábal, Isabel Zamora; Hospital Infantil La Paz- Antonia Peña, Laura Espinosa, Carmen García, Marta Melgosa, Mercedes Navarro; Hospital Vall d’Hebron- Joan López-Hellin, Sara Chocrón, Álvaro Madrid, Ramón Vilalta, José Luciano Nieto, Clara Ventura; Hospital Sant Joan de Déu- Antonio Giménez, Jorge Vila Cots, Juan Antonio Camacho; Hospital Infantil Universitario Virgen del Rocío- Ana Sánchez Moreno, Francisco de la Cerda; Hospital Universitario de Canarias- Eduardo Salido; María Ángeles Cobo; Fundación Jiménez Díaz- Alberto Ortiz, Simona Alexandra, Carlos Caramelo†, Jesús Egido; Hospital Universitario de La Princesa- Carmen Bernis; Hospital General Universitario Gregorio Marañón- Augusto Luque de Pablos, Mª Dolores Morales San José; Hospital Germans Trias i Pujol- Guillem Pintos; Hospital de Barcelona- Pere Sala, Frederic Raspall, Ángel Vila; Hospital Torrecárdenas- Antonio María Daza; Hospital Niño Jesús- José Luis Écija, Mercedes Vázquez; Hospital Universitario Reina Sofía- Mario Espinosa; Hospital Princeps d’Espanya- Rafael Poveda; Hospital Clínic de Barcelona- Eduard Mirapeix; Hospital Universitario de Getafe- Cristina Aparicio; Hospital Materno-Infantil Son Dureta- Jordi Rosell, Diego de Sotto; Hospital Infantil Doce de Octubre- Rafael Muley; Hospital de Galdakao- Jesús Montenegro; Hospital Universitario Marqués de Valdecilla- Domingo González; Hospital Universitario Virgen de las Nieves- David Barajas de Frutos; Hospital Son Llàtzer- Esther Trillo; Hospital Universitario Virgen de la Arrixaca- Salvador Gracia; Hospital de Cruces- Francisco Javier Gainza de los Ríos; Hospital Miguel Servet- María Luisa Justa; Hospital Materno-Infantil de Badajoz- Emilia Hidalgo-Barquero.
†, Deceased.

