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ACIDOSI TUBULARE RENALE DISTALE:ACIDOSI TUBULARE RENALE DISTALE:ACIDOSI TUBULARE RENALE DISTALE:ACIDOSI TUBULARE RENALE DISTALE:ACIDOSI TUBULARE RENALE DISTALE:ACIDOSI TUBULARE RENALE DISTALE:ACIDOSI TUBULARE RENALE DISTALE:ACIDOSI TUBULARE RENALE DISTALE:

ANALISI CLINICO GENETICAANALISI CLINICO GENETICAANALISI CLINICO GENETICAANALISI CLINICO GENETICAANALISI CLINICO GENETICAANALISI CLINICO GENETICAANALISI CLINICO GENETICAANALISI CLINICO GENETICA



1)1)1)1)1)1)1)1) Inherited Inherited Inherited Inherited Inherited Inherited Inherited Inherited acidosesacidosesacidosesacidosesacidosesacidosesacidosesacidoses of renal originof renal originof renal originof renal originof renal originof renal originof renal originof renal origin
primary failure of the kidney to secrete acid or reclaim bicarboprimary failure of the kidney to secrete acid or reclaim bicarboprimary failure of the kidney to secrete acid or reclaim bicarboprimary failure of the kidney to secrete acid or reclaim bicarbonate, or nate, or nate, or nate, or 
secondary due to defects in handling of other electrolytessecondary due to defects in handling of other electrolytessecondary due to defects in handling of other electrolytessecondary due to defects in handling of other electrolytes

22222222)))))))) Acquired Acquired Acquired Acquired Acquired Acquired Acquired Acquired acidosesacidosesacidosesacidosesacidosesacidosesacidosesacidoses of renal originof renal originof renal originof renal originof renal originof renal originof renal originof renal origin
most commonly seen as a result of impaired renal functionmost commonly seen as a result of impaired renal functionmost commonly seen as a result of impaired renal functionmost commonly seen as a result of impaired renal function

33333333) ) ) ) ) ) ) ) Inherited Inherited Inherited Inherited Inherited Inherited Inherited Inherited acidosesacidosesacidosesacidosesacidosesacidosesacidosesacidoses of nonof nonof nonof nonof nonof nonof nonof non--------renal originrenal originrenal originrenal originrenal originrenal originrenal originrenal origin
with the excess production of acid elsewhere in the body due to with the excess production of acid elsewhere in the body due to with the excess production of acid elsewhere in the body due to with the excess production of acid elsewhere in the body due to an an an an 
inherited metabolic defectinherited metabolic defectinherited metabolic defectinherited metabolic defect

44444444) ) ) ) ) ) ) ) Acquired Acquired Acquired Acquired Acquired Acquired Acquired Acquired acidosesacidosesacidosesacidosesacidosesacidosesacidosesacidoses of nonof nonof nonof nonof nonof nonof nonof non--------renal originrenal originrenal originrenal originrenal originrenal originrenal originrenal origin
e.g., lactic acidosis as a result of poor tissue oxygenatione.g., lactic acidosis as a result of poor tissue oxygenatione.g., lactic acidosis as a result of poor tissue oxygenatione.g., lactic acidosis as a result of poor tissue oxygenation

Causes of acidosis Causes of acidosis Causes of acidosis Causes of acidosis Causes of acidosis Causes of acidosis Causes of acidosis Causes of acidosis 



Inherited acidosisInherited acidosisInherited acidosisInherited acidosisInherited acidosisInherited acidosisInherited acidosisInherited acidosis

Primary renal defect in acidPrimary renal defect in acidPrimary renal defect in acidPrimary renal defect in acid----base handlingbase handlingbase handlingbase handling



1)1)1)1)1)1)1)1) proximal reclamation of filteredproximal reclamation of filteredproximal reclamation of filteredproximal reclamation of filteredproximal reclamation of filteredproximal reclamation of filteredproximal reclamation of filteredproximal reclamation of filtered
bicarbonatebicarbonatebicarbonatebicarbonatebicarbonatebicarbonatebicarbonatebicarbonate

22222222) distal secretion of H) distal secretion of H) distal secretion of H) distal secretion of H) distal secretion of H) distal secretion of H) distal secretion of H) distal secretion of H++++++++, with , with , with , with , with , with , with , with 

phosphate buffers and ammoniumphosphate buffers and ammoniumphosphate buffers and ammoniumphosphate buffers and ammoniumphosphate buffers and ammoniumphosphate buffers and ammoniumphosphate buffers and ammoniumphosphate buffers and ammonium

Role of the renal tubule in acidRole of the renal tubule in acidRole of the renal tubule in acidRole of the renal tubule in acidRole of the renal tubule in acidRole of the renal tubule in acidRole of the renal tubule in acidRole of the renal tubule in acid--------base regulationbase regulationbase regulationbase regulationbase regulationbase regulationbase regulationbase regulation

Renal tubular acidosisRenal tubular acidosisRenal tubular acidosisRenal tubular acidosisRenal tubular acidosisRenal tubular acidosisRenal tubular acidosisRenal tubular acidosis (RTA)(RTA)(RTA)(RTA)(RTA)(RTA)(RTA)(RTA) arises arises arises arises 

from either a failure of proximal from either a failure of proximal from either a failure of proximal from either a failure of proximal 

mechanisms of bicarbonate mechanisms of bicarbonate mechanisms of bicarbonate mechanisms of bicarbonate 

conservation or of distal acid secretion.conservation or of distal acid secretion.conservation or of distal acid secretion.conservation or of distal acid secretion.



Control of acidControl of acidControl of acidControl of acidControl of acidControl of acidControl of acidControl of acid--------base homeostasisbase homeostasisbase homeostasisbase homeostasisbase homeostasisbase homeostasisbase homeostasisbase homeostasis

proximal tubule bicarbonate reclamationproximal tubule bicarbonate reclamation



Control of acidControl of acidControl of acidControl of acidControl of acidControl of acidControl of acidControl of acid--------base homeostasisbase homeostasisbase homeostasisbase homeostasisbase homeostasisbase homeostasisbase homeostasisbase homeostasis

distal mechanisms of urinary acidificationdistal mechanisms of urinary acidification

CLCNKBCLCNKB



The VThe VThe VThe VThe VThe VThe VThe V--------ATPaseATPaseATPaseATPaseATPaseATPaseATPaseATPase belongs to the belongs to the belongs to the belongs to the belongs to the belongs to the belongs to the belongs to the 
ubiquitous families of ATPubiquitous families of ATPubiquitous families of ATPubiquitous families of ATPubiquitous families of ATPubiquitous families of ATPubiquitous families of ATPubiquitous families of ATP--------driven Hdriven Hdriven Hdriven Hdriven Hdriven Hdriven Hdriven H++++++++--------
translocatingtranslocatingtranslocatingtranslocatingtranslocatingtranslocatingtranslocatingtranslocating ion pumps, which also ion pumps, which also ion pumps, which also ion pumps, which also ion pumps, which also ion pumps, which also ion pumps, which also ion pumps, which also 
include Finclude Finclude Finclude Finclude Finclude Finclude Finclude F-------- and Pand Pand Pand Pand Pand Pand Pand P--------ATPaseATPaseATPaseATPaseATPaseATPaseATPaseATPase familiesfamiliesfamiliesfamiliesfamiliesfamiliesfamiliesfamilies

VVVVVVVV--------ATPasesATPasesATPasesATPasesATPasesATPasesATPasesATPases serve multiple cellular serve multiple cellular serve multiple cellular serve multiple cellular serve multiple cellular serve multiple cellular serve multiple cellular serve multiple cellular 
functions and are crucial for functions and are crucial for functions and are crucial for functions and are crucial for functions and are crucial for functions and are crucial for functions and are crucial for functions and are crucial for 
lysosomallysosomallysosomallysosomallysosomallysosomallysosomallysosomal function, synaptic function, synaptic function, synaptic function, synaptic function, synaptic function, synaptic function, synaptic function, synaptic 
transmission, bone transmission, bone transmission, bone transmission, bone transmission, bone transmission, bone transmission, bone transmission, bone resorptionresorptionresorptionresorptionresorptionresorptionresorptionresorption, inner , inner , inner , inner , inner , inner , inner , inner 
ear ear ear ear ear ear ear ear endolymphendolymphendolymphendolymphendolymphendolymphendolymphendolymph pH regulation, and pH regulation, and pH regulation, and pH regulation, and pH regulation, and pH regulation, and pH regulation, and pH regulation, and 
systemic acidsystemic acidsystemic acidsystemic acidsystemic acidsystemic acidsystemic acidsystemic acid––––––––base homeostasis by base homeostasis by base homeostasis by base homeostasis by base homeostasis by base homeostasis by base homeostasis by base homeostasis by 
participating in renal acid excretionparticipating in renal acid excretionparticipating in renal acid excretionparticipating in renal acid excretionparticipating in renal acid excretionparticipating in renal acid excretionparticipating in renal acid excretionparticipating in renal acid excretion



ATP binds to the V1 domain, and its ATP binds to the V1 domain, and its ATP binds to the V1 domain, and its ATP binds to the V1 domain, and its ATP binds to the V1 domain, and its ATP binds to the V1 domain, and its ATP binds to the V1 domain, and its ATP binds to the V1 domain, and its 

hydrolysis provides the energy to hydrolysis provides the energy to hydrolysis provides the energy to hydrolysis provides the energy to hydrolysis provides the energy to hydrolysis provides the energy to hydrolysis provides the energy to hydrolysis provides the energy to 

pump protons across the cell pump protons across the cell pump protons across the cell pump protons across the cell pump protons across the cell pump protons across the cell pump protons across the cell pump protons across the cell 

membranemembranemembranemembranemembranemembranemembranemembrane--------embedded V0 domain. embedded V0 domain. embedded V0 domain. embedded V0 domain. embedded V0 domain. embedded V0 domain. embedded V0 domain. embedded V0 domain. 

HHHHHHHH++++++++--------ATPases are composed of two main sectorsATPases are composed of two main sectorsATPases are composed of two main sectorsATPases are composed of two main sectorsATPases are composed of two main sectorsATPases are composed of two main sectorsATPases are composed of two main sectorsATPases are composed of two main sectors

�� cytosolic V1 domaincytosolic V1 domaincytosolic V1 domaincytosolic V1 domaincytosolic V1 domaincytosolic V1 domaincytosolic V1 domaincytosolic V1 domain

�� membranemembranemembranemembranemembranemembranemembranemembrane--------bound V0 domain bound V0 domain bound V0 domain bound V0 domain bound V0 domain bound V0 domain bound V0 domain bound V0 domain 

Both domains are assembled from several subunits, often with Both domains are assembled from several subunits, often with Both domains are assembled from several subunits, often with Both domains are assembled from several subunits, often with Both domains are assembled from several subunits, often with Both domains are assembled from several subunits, often with Both domains are assembled from several subunits, often with Both domains are assembled from several subunits, often with 
many isoforms many isoforms many isoforms many isoforms many isoforms many isoforms many isoforms many isoforms 



V1 domain:V1 domain:V1 domain:V1 domain:V1 domain:V1 domain:V1 domain:V1 domain:

640 640 640 640 kDakDakDakDa composed ofcomposed ofcomposed ofcomposed of
subunits Asubunits Asubunits Asubunits A––––H in a reported H in a reported H in a reported H in a reported 
AAAA3333BBBB3333CCCC1111DDDD1111EEEE1111FFFF1111GGGG2222HHHH1111
stoichiometrystoichiometrystoichiometrystoichiometry

V0 domain:V0 domain:V0 domain:V0 domain:V0 domain:V0 domain:V0 domain:V0 domain:

260 260 260 260 kDakDakDakDa composed of five composed of five composed of five composed of five 
subunitssubunitssubunitssubunits
in a possible complex of in a possible complex of in a possible complex of in a possible complex of 
aaaa1111dddd1111cccc””””1111(c, c(c, c(c, c(c, c’’’’))))



44444444

11111111 11111111

2b2b2b2b2b2b2b2b
22222222

33333333 33333333

Mammals express a rich diversity of Mammals express a rich diversity of Mammals express a rich diversity of Mammals express a rich diversity of Mammals express a rich diversity of Mammals express a rich diversity of Mammals express a rich diversity of Mammals express a rich diversity of 
VVVVVVVV--------ATPaseATPaseATPaseATPaseATPaseATPaseATPaseATPase subunit subunit subunit subunit subunit subunit subunit subunit isoformsisoformsisoformsisoformsisoformsisoformsisoformsisoforms

Most of these Most of these Most of these Most of these Most of these Most of these Most of these Most of these isoformsisoformsisoformsisoformsisoformsisoformsisoformsisoforms are expressed are expressed are expressed are expressed are expressed are expressed are expressed are expressed 
in different tissues:in different tissues:in different tissues:in different tissues:in different tissues:in different tissues:in different tissues:in different tissues:

a4, B1, C2b, d2 and G3a4, B1, C2b, d2 and G3a4, B1, C2b, d2 and G3a4, B1, C2b, d2 and G3a4, B1, C2b, d2 and G3a4, B1, C2b, d2 and G3a4, B1, C2b, d2 and G3a4, B1, C2b, d2 and G3
are highly expressed in are highly expressed in are highly expressed in are highly expressed in are highly expressed in are highly expressed in are highly expressed in are highly expressed in 
kidney and kidney and kidney and kidney and kidney and kidney and kidney and kidney and epididymisepididymisepididymisepididymisepididymisepididymisepididymisepididymis



Mutations in the Mutations in the Mutations in the Mutations in the Mutations in the Mutations in the Mutations in the Mutations in the B1 and a4 subunit isoformsB1 and a4 subunit isoformsB1 and a4 subunit isoformsB1 and a4 subunit isoformsB1 and a4 subunit isoformsB1 and a4 subunit isoformsB1 and a4 subunit isoformsB1 and a4 subunit isoforms, have , have , have , have , have , have , have , have 

been detected in patients with been detected in patients with been detected in patients with been detected in patients with been detected in patients with been detected in patients with been detected in patients with been detected in patients with Distal Renal Tubular Distal Renal Tubular Distal Renal Tubular Distal Renal Tubular Distal Renal Tubular Distal Renal Tubular Distal Renal Tubular Distal Renal Tubular 

AcidosisAcidosisAcidosisAcidosisAcidosisAcidosisAcidosisAcidosis (dRTA)(dRTA)(dRTA)(dRTA)(dRTA)(dRTA)(dRTA)(dRTA) due to the impaired proton secretion due to the impaired proton secretion due to the impaired proton secretion due to the impaired proton secretion due to the impaired proton secretion due to the impaired proton secretion due to the impaired proton secretion due to the impaired proton secretion 

by proton pumpsby proton pumpsby proton pumpsby proton pumpsby proton pumpsby proton pumpsby proton pumpsby proton pumps



PHYSIOLOGY PHYSIOLOGY --June 2007June 2007

dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA di tipo 1b di tipo 1b di tipo 1b di tipo 1b di tipo 1b di tipo 1b di tipo 1b di tipo 1b 

dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA di tipo 1c di tipo 1c di tipo 1c di tipo 1c di tipo 1c di tipo 1c di tipo 1c di tipo 1c 

encoding the encoding the encoding the encoding the encoding the encoding the encoding the encoding the basolateralbasolateralbasolateralbasolateralbasolateralbasolateralbasolateralbasolateral ClClClClClClClCl--------/HCO/HCO/HCO/HCO/HCO/HCO/HCO/HCO--------
33333333

exchangerexchangerexchangerexchangerexchangerexchangerexchangerexchanger

dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA



We clinically and genetically analyzed 30 families referred duriWe clinically and genetically analyzed 30 families referred duriWe clinically and genetically analyzed 30 families referred duriWe clinically and genetically analyzed 30 families referred duriWe clinically and genetically analyzed 30 families referred duriWe clinically and genetically analyzed 30 families referred duriWe clinically and genetically analyzed 30 families referred duriWe clinically and genetically analyzed 30 families referred during this year ng this year ng this year ng this year ng this year ng this year ng this year ng this year 
to to to to to to to to paediatricpaediatricpaediatricpaediatricpaediatricpaediatricpaediatricpaediatric nephrologists and medical nephrologists and medical nephrologists and medical nephrologists and medical nephrologists and medical nephrologists and medical nephrologists and medical nephrologists and medical genetisistsgenetisistsgenetisistsgenetisistsgenetisistsgenetisistsgenetisistsgenetisists of of of of of of of of 

Meyer Hospital with diagnosis of Meyer Hospital with diagnosis of Meyer Hospital with diagnosis of Meyer Hospital with diagnosis of Meyer Hospital with diagnosis of Meyer Hospital with diagnosis of Meyer Hospital with diagnosis of Meyer Hospital with diagnosis of dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA........





PHYSIOLOGY PHYSIOLOGY PHYSIOLOGY PHYSIOLOGY PHYSIOLOGY PHYSIOLOGY PHYSIOLOGY PHYSIOLOGY --------June 2007June 2007June 2007June 2007June 2007June 2007June 2007June 2007

dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA di tipo 1b di tipo 1b di tipo 1b di tipo 1b di tipo 1b di tipo 1b di tipo 1b di tipo 1b 

dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA di tipo 1c di tipo 1c di tipo 1c di tipo 1c di tipo 1c di tipo 1c di tipo 1c di tipo 1c 

encoding the encoding the encoding the encoding the encoding the encoding the encoding the encoding the basolateralbasolateralbasolateralbasolateralbasolateralbasolateralbasolateralbasolateral ClClClClClClClCl--------/HCO/HCO/HCO/HCO/HCO/HCO/HCO/HCO--------
33333333

exchangerexchangerexchangerexchangerexchangerexchangerexchangerexchanger

dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA



• Scarso accrescimentoScarso accrescimentoScarso accrescimentoScarso accrescimento

• Calcolosi renale diagnosticata a 10 a Calcolosi renale diagnosticata a 10 a Calcolosi renale diagnosticata a 10 a Calcolosi renale diagnosticata a 10 a 

• Diagnosi di Diagnosi di Diagnosi di Diagnosi di dRTAdRTAdRTAdRTA con con con con ipercalciuriaipercalciuriaipercalciuriaipercalciuria, , , , 

ipocitraturiaipocitraturiaipocitraturiaipocitraturia

• osteomalaciaosteomalaciaosteomalaciaosteomalacia

• Normale crescita Normale crescita Normale crescita Normale crescita staturostaturostaturostaturo----ponderaleponderaleponderaleponderale

• Sviluppo psicomotorio nella normaSviluppo psicomotorio nella normaSviluppo psicomotorio nella normaSviluppo psicomotorio nella norma

• 10 a: diagnosi di 10 a: diagnosi di 10 a: diagnosi di 10 a: diagnosi di dRTAdRTAdRTAdRTA con con con con iperecogenicitiperecogenicitiperecogenicitiperecogenicitàààà delle delle delle delle 

regioni midollari senza sicure immagini di calcoliregioni midollari senza sicure immagini di calcoliregioni midollari senza sicure immagini di calcoliregioni midollari senza sicure immagini di calcoli

• 20 anni: lieve  20 anni: lieve  20 anni: lieve  20 anni: lieve  nefrocalcinosinefrocalcinosinefrocalcinosinefrocalcinosi

•MUTAZIONE MUTAZIONE MUTAZIONE MUTAZIONE DE NOVODE NOVODE NOVODE NOVO

Caso 10920

22a

c.[1765C>T1765C>T1765C>T1765C>T]

SLC4A1SLC4A1SLC4A1SLC4A1SLC4A1SLC4A1SLC4A1SLC4A1

17a

Caso 10864

c.[1765C>T1765C>T1765C>T1765C>T]

c.[1765C>T1765C>T1765C>T1765C>T]



PHYSIOLOGY PHYSIOLOGY PHYSIOLOGY PHYSIOLOGY PHYSIOLOGY PHYSIOLOGY PHYSIOLOGY PHYSIOLOGY --------June 2007June 2007June 2007June 2007June 2007June 2007June 2007June 2007

dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA di tipo 1b di tipo 1b di tipo 1b di tipo 1b di tipo 1b di tipo 1b di tipo 1b di tipo 1b 

dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA di tipo 1c di tipo 1c di tipo 1c di tipo 1c di tipo 1c di tipo 1c di tipo 1c di tipo 1c 

encoding the encoding the encoding the encoding the encoding the encoding the encoding the encoding the basolateralbasolateralbasolateralbasolateralbasolateralbasolateralbasolateralbasolateral ClClClClClClClCl--------/HCO/HCO/HCO/HCO/HCO/HCO/HCO/HCO--------
33333333

exchangerexchangerexchangerexchangerexchangerexchangerexchangerexchanger

dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA



• Gravidanza: minaccia di aborto nel 1Gravidanza: minaccia di aborto nel 1Gravidanza: minaccia di aborto nel 1Gravidanza: minaccia di aborto nel 1°°°° trimestretrimestretrimestretrimestre

• 3333°°°° trimestre: tossicosi gravidica e parto prematuro al 7trimestre: tossicosi gravidica e parto prematuro al 7trimestre: tossicosi gravidica e parto prematuro al 7trimestre: tossicosi gravidica e parto prematuro al 7°°°°
mesemesemesemese

• Scarso accrescimentoScarso accrescimentoScarso accrescimentoScarso accrescimento

• Sviluppo psicomotorio ritardato (prime parole 3 anni)Sviluppo psicomotorio ritardato (prime parole 3 anni)Sviluppo psicomotorio ritardato (prime parole 3 anni)Sviluppo psicomotorio ritardato (prime parole 3 anni)

• 2a6m: diagnosi di acidosi tubulare renale distale con 2a6m: diagnosi di acidosi tubulare renale distale con 2a6m: diagnosi di acidosi tubulare renale distale con 2a6m: diagnosi di acidosi tubulare renale distale con 

nefrocalcinosinefrocalcinosinefrocalcinosinefrocalcinosi

• 5 anni: 5 anni: 5 anni: 5 anni: sorditsorditsorditsorditàààà (protesi a 6 anni)(protesi a 6 anni)(protesi a 6 anni)(protesi a 6 anni)

• Oggi: RM (lieve)Oggi: RM (lieve)Oggi: RM (lieve)Oggi: RM (lieve)

36a3m36a3m36a3m36a3m

ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1

12a12a12a12a

cc........[[497delC497delC497delC497delC497delC497delC497delC497delC]] c.[c.[c.[c.[c.[c.[c.[c.[484G>T484G>T484G>T484G>T484G>T484G>T484G>T484G>T]]]]]]]]

Caso 10888 (MA)

c.[c.[c.[c.[c.[c.[c.[c.[484G>T484G>T484G>T484G>T484G>T484G>T484G>T484G>T]+[497delC]]+[497delC]]+[497delC]]+[497delC]]+[497delC]]+[497delC]]+[497delC]]+[497delC]

•Scarso accrescimentoScarso accrescimentoScarso accrescimentoScarso accrescimento

• Sviluppo psicomotorio lievemente Sviluppo psicomotorio lievemente Sviluppo psicomotorio lievemente Sviluppo psicomotorio lievemente 
ritardato ritardato ritardato ritardato 

• 4aa diagnosi di acidosi tubulare 4aa diagnosi di acidosi tubulare 4aa diagnosi di acidosi tubulare 4aa diagnosi di acidosi tubulare 
renale distale con renale distale con renale distale con renale distale con nefrocalcinosinefrocalcinosinefrocalcinosinefrocalcinosi

• sorditsorditsorditsorditàààà ????????????

Caso 10015 (BF)

c..[c..[c..[c..[c..[c..[c..[c..[909+1G>T909+1G>T909+1G>T909+1G>T909+1G>T909+1G>T909+1G>T909+1G>T]+[1037C>G]]+[1037C>G]]+[1037C>G]]+[1037C>G]]+[1037C>G]]+[1037C>G]]+[1037C>G]]+[1037C>G]

c.[c.[c.[c.[c.[c.[c.[c.[909+1G>T909+1G>T909+1G>T909+1G>T909+1G>T909+1G>T909+1G>T909+1G>T]]]]]]]] [1037C>G][1037C>G][1037C>G][1037C>G][1037C>G][1037C>G][1037C>G][1037C>G]



ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1

c.[687+1G>T687+1G>T687+1G>T687+1G>T]+[687+1G>T687+1G>T687+1G>T687+1G>T]

Caso 10871 (BS)

10a2m10a2m10a2m10a2m

c.[687+1G>T687+1G>T687+1G>T687+1G>T] c.[687+1G>T687+1G>T687+1G>T687+1G>T]

•Dal 8Dal 8Dal 8Dal 8°°°° mese: anoressia e scarso accrescimentomese: anoressia e scarso accrescimentomese: anoressia e scarso accrescimentomese: anoressia e scarso accrescimento

• 1a: Diagnosi di acidosi tubulare renale distale con 1a: Diagnosi di acidosi tubulare renale distale con 1a: Diagnosi di acidosi tubulare renale distale con 1a: Diagnosi di acidosi tubulare renale distale con 
nefrocalcinosinefrocalcinosinefrocalcinosinefrocalcinosi, disidratazione e  , disidratazione e  , disidratazione e  , disidratazione e  diselettrolitemiadiselettrolitemiadiselettrolitemiadiselettrolitemia

• 3a:3a:3a:3a: sorditsorditsorditsorditàààà neurosensoriale (uso di protesi)neurosensoriale (uso di protesi)neurosensoriale (uso di protesi)neurosensoriale (uso di protesi)



2a2a2a2a

•11 11 11 11 mesimesimesimesi: : : : ArrestoArrestoArrestoArresto dell'accrescimentodell'accrescimentodell'accrescimentodell'accrescimento

•2 2 2 2 annianniannianni: : : : DiagnosiDiagnosiDiagnosiDiagnosi didididi sorditsorditsorditsorditàààà

neurosensorialeneurosensorialeneurosensorialeneurosensoriale bilateralebilateralebilateralebilaterale gravegravegravegrave

•MarcataMarcataMarcataMarcata ipercogenicitipercogenicitipercogenicitipercogenicitàààà a a a a livellolivellolivellolivello delledelledelledelle

piramidipiramidipiramidipiramidi renalirenalirenalirenali

Caso 11921 (DLN)

cccc.[.[.[.[242T>C242T>C242T>C242T>C]]]]����+[+[+[+[1006_1010delAGGG1006_1010delAGGG1006_1010delAGGG1006_1010delAGGG]]]]

c.[242T>C242T>C242T>C242T>C]c.[1006_1010delAGGG1006_1010delAGGG1006_1010delAGGG1006_1010delAGGG]

4m4m4m4m

•3 3 3 3 mesimesimesimesi: : : : ArrestoArrestoArrestoArresto dell'accrescimentodell'accrescimentodell'accrescimentodell'accrescimento, , , , 

nefrocalcinosinefrocalcinosinefrocalcinosinefrocalcinosi. . . . 

•IpoacusiaIpoacusiaIpoacusiaIpoacusia neurosensorialeneurosensorialeneurosensorialeneurosensoriale

•DiagnosiDiagnosiDiagnosiDiagnosi didididi AcidosiAcidosiAcidosiAcidosi TubulareTubulareTubulareTubulare RenaleRenaleRenaleRenale

distaledistaledistaledistale

ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1

Caso 11606 (UA)

cccc....[[[[824A>C824A>C824A>C824A>C]]]]++++[[[[1155_1156insC1155_1156insC1155_1156insC1155_1156insC]]]]

cccc....[[[[824A>C]824A>C]824A>C]824A>C] [1155_1156insC][1155_1156insC][1155_1156insC][1155_1156insC]



ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1

• 2222°°°° gravidanza; decorso regolaregravidanza; decorso regolaregravidanza; decorso regolaregravidanza; decorso regolare

• 2 mesi: rallentamento crescita e poi 2 mesi: rallentamento crescita e poi 2 mesi: rallentamento crescita e poi 2 mesi: rallentamento crescita e poi 

arrestoarrestoarrestoarresto

• Ricovero: acidosi metabolica cronicaRicovero: acidosi metabolica cronicaRicovero: acidosi metabolica cronicaRicovero: acidosi metabolica cronica

• Diagnosi di acidosi tubulare renale Diagnosi di acidosi tubulare renale Diagnosi di acidosi tubulare renale Diagnosi di acidosi tubulare renale 

distaledistaledistaledistale

• 10m: diagnosi di 10m: diagnosi di 10m: diagnosi di 10m: diagnosi di sorditsorditsorditsorditàààà

neurosensoriale bilateraleneurosensoriale bilateraleneurosensoriale bilateraleneurosensoriale bilaterale (protesi)(protesi)(protesi)(protesi)

2a5m2a5m2a5m2a5m 4a10m4a10m4a10m4a10m
• Gravidanza: malformazione di Gravidanza: malformazione di Gravidanza: malformazione di Gravidanza: malformazione di 

forma e posizione del rene forma e posizione del rene forma e posizione del rene forma e posizione del rene dxdxdxdx

• 3 mesi: scarso accrescimento3 mesi: scarso accrescimento3 mesi: scarso accrescimento3 mesi: scarso accrescimento

•1a10m: Diagnosi di acidosi tubulare 1a10m: Diagnosi di acidosi tubulare 1a10m: Diagnosi di acidosi tubulare 1a10m: Diagnosi di acidosi tubulare 

renale   distale  con renale   distale  con renale   distale  con renale   distale  con nefrocalcinosinefrocalcinosinefrocalcinosinefrocalcinosi

•2a1m: diagnosi di 2a1m: diagnosi di 2a1m: diagnosi di 2a1m: diagnosi di sorditsorditsorditsorditàààà

neurosensoriale bilateraleneurosensoriale bilateraleneurosensoriale bilateraleneurosensoriale bilaterale (protesi)(protesi)(protesi)(protesi)

3a1m3a1m3a1m3a1m
• Gravidanza: riferita nella normaGravidanza: riferita nella normaGravidanza: riferita nella normaGravidanza: riferita nella norma

• 4 mesi: scarso accrescimento4 mesi: scarso accrescimento4 mesi: scarso accrescimento4 mesi: scarso accrescimento

• 1a+6m: Diagnosi di acidosi tubulare 1a+6m: Diagnosi di acidosi tubulare 1a+6m: Diagnosi di acidosi tubulare 1a+6m: Diagnosi di acidosi tubulare 

renale distale  con renale distale  con renale distale  con renale distale  con nefrocalcinosinefrocalcinosinefrocalcinosinefrocalcinosi

•2a1m: bassa statura, osteodistrofia e 2a1m: bassa statura, osteodistrofia e 2a1m: bassa statura, osteodistrofia e 2a1m: bassa statura, osteodistrofia e 

rachitismo, ritardo psicomotoriorachitismo, ritardo psicomotoriorachitismo, ritardo psicomotoriorachitismo, ritardo psicomotorio

• 3a: 3a: 3a: 3a: sorditsorditsorditsorditàààà neurosensoriale bilateraleneurosensoriale bilateraleneurosensoriale bilateraleneurosensoriale bilaterale

(protesi)(protesi)(protesi)(protesi)

Caso 9964 (GA) Caso 10020 (MM) Caso 11063 (LJ)

c.[242T>C242T>C242T>C242T>C]+[242T>C242T>C242T>C242T>C]c.[242T>C242T>C242T>C242T>C]+[242T>C242T>C242T>C242T>C]c.[242T>C242T>C242T>C242T>C]+[242T>C242T>C242T>C242T>C]

c.[242T>C242T>C242T>C242T>C]c.[242T>C242T>C242T>C242T>C]c.[242T>C242T>C242T>C242T>C]c.[242T>C242T>C242T>C242T>C]
c.[242T>C242T>C242T>C242T>C] c.[242T>C242T>C242T>C242T>C]



• Gravidanza: riferita nella normaGravidanza: riferita nella normaGravidanza: riferita nella normaGravidanza: riferita nella norma

• 3 mesi: scarso accrescimento3 mesi: scarso accrescimento3 mesi: scarso accrescimento3 mesi: scarso accrescimento

• diagnosi di acidosi tubulare renale   diagnosi di acidosi tubulare renale   diagnosi di acidosi tubulare renale   diagnosi di acidosi tubulare renale   

distale  con distale  con distale  con distale  con nefrocalcinosinefrocalcinosinefrocalcinosinefrocalcinosi

• lieve rachitismolieve rachitismolieve rachitismolieve rachitismo

• sorditsorditsorditsorditàààà neurosensoriale bilateraleneurosensoriale bilateraleneurosensoriale bilateraleneurosensoriale bilaterale

ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1

3m3m3m3m

Caso 11246 (YM)

c.[1555_1556insC1555_1556insC1555_1556insC1555_1556insC]c.[1555_1556insC1555_1556insC1555_1556insC1555_1556insC

c.[1555_1556insC1555_1556insC1555_1556insC1555_1556insC]+[1555_1556insC1555_1556insC1555_1556insC1555_1556insC]



ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1

• Gravidanza: minaccia di aborto alla Gravidanza: minaccia di aborto alla Gravidanza: minaccia di aborto alla Gravidanza: minaccia di aborto alla 

22ma e 32ma settimana22ma e 32ma settimana22ma e 32ma settimana22ma e 32ma settimana

• Dal 4Dal 4Dal 4Dal 4°°°° mese: anoressia e scarso mese: anoressia e scarso mese: anoressia e scarso mese: anoressia e scarso 

accrescimentoaccrescimentoaccrescimentoaccrescimento

• 8m: Diagnosi di acidosi tubulare 8m: Diagnosi di acidosi tubulare 8m: Diagnosi di acidosi tubulare 8m: Diagnosi di acidosi tubulare 

renale distale con renale distale con renale distale con renale distale con nefrocalcinosinefrocalcinosinefrocalcinosinefrocalcinosi, , , , 

disidratazione e disidratazione e disidratazione e disidratazione e diselettrolitemiadiselettrolitemiadiselettrolitemiadiselettrolitemia

• Ultimo audiogramma: nella normaUltimo audiogramma: nella normaUltimo audiogramma: nella normaUltimo audiogramma: nella norma

•Genitori non portatori (confermata Genitori non portatori (confermata Genitori non portatori (confermata Genitori non portatori (confermata 

la paternitla paternitla paternitla paternitàààà))))

6a5m6a5m6a5m6a5m 27a1m27a1m27a1m27a1m
•1 anno: ricovero per scarso accrescimento; 1 anno: ricovero per scarso accrescimento; 1 anno: ricovero per scarso accrescimento; 1 anno: ricovero per scarso accrescimento; ipopotassiemiaipopotassiemiaipopotassiemiaipopotassiemia; ipospadia.; ipospadia.; ipospadia.; ipospadia.

•3 anni: ritardo di crescita; grave acidosi; diagnosi di3 anni: ritardo di crescita; grave acidosi; diagnosi di3 anni: ritardo di crescita; grave acidosi; diagnosi di3 anni: ritardo di crescita; grave acidosi; diagnosi di RENE A SPUGNA RENE A SPUGNA RENE A SPUGNA RENE A SPUGNA RENE A SPUGNA RENE A SPUGNA RENE A SPUGNA RENE A SPUGNA 

MIDOLLARE BILATERALEMIDOLLARE BILATERALEMIDOLLARE BILATERALEMIDOLLARE BILATERALEMIDOLLARE BILATERALEMIDOLLARE BILATERALEMIDOLLARE BILATERALEMIDOLLARE BILATERALE con calcificazioni e con calcificazioni e con calcificazioni e con calcificazioni e nefromegalianefromegalianefromegalianefromegalia bilaterale lieve.bilaterale lieve.bilaterale lieve.bilaterale lieve.

•14 anni: correzione del valgismo e scoliosi14 anni: correzione del valgismo e scoliosi14 anni: correzione del valgismo e scoliosi14 anni: correzione del valgismo e scoliosi

• 17 anni: calcolosi renale bilaterale e numerosi calcoli vescica17 anni: calcolosi renale bilaterale e numerosi calcoli vescica17 anni: calcolosi renale bilaterale e numerosi calcoli vescica17 anni: calcolosi renale bilaterale e numerosi calcoli vescicali mobili: li mobili: li mobili: li mobili: 

asportazione. asportazione. asportazione. asportazione. LitrotissiaLitrotissiaLitrotissiaLitrotissia dei calcoli delldei calcoli delldei calcoli delldei calcoli dell’’’’uretere uretere uretere uretere dxdxdxdx e e e e pielocalicotomiapielocalicotomiapielocalicotomiapielocalicotomia dxdxdxdx

•18 anni: ripetute ESWL a sin18 anni: ripetute ESWL a sin18 anni: ripetute ESWL a sin18 anni: ripetute ESWL a sin

•24 anni: 24 anni: 24 anni: 24 anni: nefrocalcinosinefrocalcinosinefrocalcinosinefrocalcinosi; calcificazioni papillari diffuse; macroematuria ogni ; calcificazioni papillari diffuse; macroematuria ogni ; calcificazioni papillari diffuse; macroematuria ogni ; calcificazioni papillari diffuse; macroematuria ogni 

2222----3 mesi3 mesi3 mesi3 mesi....

•RM lieveRM lieveRM lieveRM lieve

Familiari: NO MUTAZIONEFamiliari: NO MUTAZIONEFamiliari: NO MUTAZIONEFamiliari: NO MUTAZIONE

c.[1181G>A1181G>A1181G>A1181G>A]

Caso 10860 (RM)

c.[1181G>A1181G>A1181G>A1181G>A]

Caso 10148 (MC)



Lo studio Lo studio Lo studio Lo studio Lo studio Lo studio Lo studio Lo studio mediantemediantemediantemediantemediantemediantemediantemediante arrayarrayarrayarrayarrayarrayarrayarray--------CGH non ha CGH non ha CGH non ha CGH non ha CGH non ha CGH non ha CGH non ha CGH non ha messomessomessomessomessomessomessomesso in in in in in in in in evidenzaevidenzaevidenzaevidenzaevidenzaevidenzaevidenzaevidenza microriarrangiamentimicroriarrangiamentimicroriarrangiamentimicroriarrangiamentimicroriarrangiamentimicroriarrangiamentimicroriarrangiamentimicroriarrangiamenti
a a a a a a a a caricocaricocaricocaricocaricocaricocaricocarico delldelldelldelldelldelldelldell’’’’’’’’alleleallelealleleallelealleleallelealleleallele ““““““““normalenormalenormalenormalenormalenormalenormalenormale”””””””” e e e e e e e e delledelledelledelledelledelledelledelle regioniregioniregioniregioniregioniregioniregioniregioni circostanticircostanticircostanticircostanticircostanticircostanticircostanticircostanti neineineineineineineinei nostrinostrinostrinostrinostrinostrinostrinostri due due due due due due due due pazientipazientipazientipazientipazientipazientipazientipazienti



PHYSIOLOGY PHYSIOLOGY PHYSIOLOGY PHYSIOLOGY PHYSIOLOGY PHYSIOLOGY PHYSIOLOGY PHYSIOLOGY --------June 2007June 2007June 2007June 2007June 2007June 2007June 2007June 2007

dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA di tipo 1b di tipo 1b di tipo 1b di tipo 1b di tipo 1b di tipo 1b di tipo 1b di tipo 1b 

dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA di tipo 1c di tipo 1c di tipo 1c di tipo 1c di tipo 1c di tipo 1c di tipo 1c di tipo 1c 

encoding the encoding the encoding the encoding the encoding the encoding the encoding the encoding the basolateralbasolateralbasolateralbasolateralbasolateralbasolateralbasolateralbasolateral ClClClClClClClCl--------/HCO/HCO/HCO/HCO/HCO/HCO/HCO/HCO--------
33333333

exchangerexchangerexchangerexchangerexchangerexchangerexchangerexchanger

dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA



ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4

• Gravidanza regolareGravidanza regolareGravidanza regolareGravidanza regolare

•1 mese: grave ritardo di crescita. 1 mese: grave ritardo di crescita. 1 mese: grave ritardo di crescita. 1 mese: grave ritardo di crescita. 

•Diagnosi di acidosi tubulare renale distale Diagnosi di acidosi tubulare renale distale Diagnosi di acidosi tubulare renale distale Diagnosi di acidosi tubulare renale distale 

e e e e sorditsorditsorditsorditàààà neurosensoriale bilateraleneurosensoriale bilateraleneurosensoriale bilateraleneurosensoriale bilaterale

(protesi)(protesi)(protesi)(protesi)

2a6m2a6m2a6m2a6m

c.[1185delC1185delC1185delC1185delC]+[2420G>A2420G>A2420G>A2420G>A]

25a25a25a25a

•Acidosi tubulare renale distaleAcidosi tubulare renale distaleAcidosi tubulare renale distaleAcidosi tubulare renale distale

•NefrocalcinosiNefrocalcinosiNefrocalcinosiNefrocalcinosi

•17 anni: 17 anni: 17 anni: 17 anni: ipoacusia neurosensoriale ipoacusia neurosensoriale ipoacusia neurosensoriale ipoacusia neurosensoriale 

bilateralebilateralebilateralebilaterale

cccc.[2420G>A2420G>A2420G>A2420G>A]+[2420G>A2420G>A2420G>A2420G>A] 

Caso 9967 (NA)

c.[2420G>A2420G>A2420G>A2420G>A]c.[2420G>A2420G>A2420G>A2420G>A]

Caso 10600 (BA)

c.[2420G>A2420G>A2420G>A2420G>A]c.[1185delC1185delC1185delC1185delC]



ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4

55a11m55a11m55a11m55a11m

c.[2195T>C2195T>C2195T>C2195T>C]+[]+[]+[]+[2195T>C2195T>C2195T>C2195T>C]

Caso 10812 (DG)

2 2 2
*

*Calcolosi renale e sordità bilaterale

•25252525----55anni: numerosi episodi di coliche renali con emissione 55anni: numerosi episodi di coliche renali con emissione 55anni: numerosi episodi di coliche renali con emissione 55anni: numerosi episodi di coliche renali con emissione 

di calcolidi calcolidi calcolidi calcoli

•45 anni: protesi per 45 anni: protesi per 45 anni: protesi per 45 anni: protesi per sorditsorditsorditsorditàààà bilateralebilateralebilateralebilaterale

•49 anni: paralisi degli arti 49 anni: paralisi degli arti 49 anni: paralisi degli arti 49 anni: paralisi degli arti supsupsupsup ed ed ed ed infinfinfinf dovuta ad dovuta ad dovuta ad dovuta ad ipokaliemiaipokaliemiaipokaliemiaipokaliemia

•Acidosi e infezioni ricorrenti delle vie urinarie da Acidosi e infezioni ricorrenti delle vie urinarie da Acidosi e infezioni ricorrenti delle vie urinarie da Acidosi e infezioni ricorrenti delle vie urinarie da 

StrptococchiStrptococchiStrptococchiStrptococchi di tipo Ddi tipo Ddi tipo Ddi tipo D

•Rene Rene Rene Rene dxdxdxdx pielonefritepielonefritepielonefritepielonefrite

4a4a4a4a

•Origine colombiana (bambina adottata)Origine colombiana (bambina adottata)Origine colombiana (bambina adottata)Origine colombiana (bambina adottata)

•Deficit di crescita (<<3Deficit di crescita (<<3Deficit di crescita (<<3Deficit di crescita (<<3°°°° centile)centile)centile)centile)

•NefrocalcinosiNefrocalcinosiNefrocalcinosiNefrocalcinosi

• No ipoacusiaNo ipoacusiaNo ipoacusiaNo ipoacusia

•Acidosi e infezioni ricorrenti delle vie urinarieAcidosi e infezioni ricorrenti delle vie urinarieAcidosi e infezioni ricorrenti delle vie urinarieAcidosi e infezioni ricorrenti delle vie urinarie

c.[1561G>A1561G>A1561G>A1561G>A]+.[1888G>A1888G>A1888G>A1888G>A]

Caso 11062 (MRV)



ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4

38a38a38a38a

Acidosi Tubulare Renale DistaleAcidosi Tubulare Renale DistaleAcidosi Tubulare Renale DistaleAcidosi Tubulare Renale Distale

•NefrocalcinosiNefrocalcinosiNefrocalcinosiNefrocalcinosi

• Lieve ipoacusiaLieve ipoacusiaLieve ipoacusiaLieve ipoacusia

• *Il marito non presenta caratteristiche cliniche di *Il marito non presenta caratteristiche cliniche di *Il marito non presenta caratteristiche cliniche di *Il marito non presenta caratteristiche cliniche di 

acidosi, ha una mutazione de novo con predizione acidosi, ha una mutazione de novo con predizione acidosi, ha una mutazione de novo con predizione acidosi, ha una mutazione de novo con predizione 

benignabenignabenignabenigna

• Ritardo di crescitaRitardo di crescitaRitardo di crescitaRitardo di crescita

• Diagnosi di acidosi tubulare renale distaleDiagnosi di acidosi tubulare renale distaleDiagnosi di acidosi tubulare renale distaleDiagnosi di acidosi tubulare renale distale

• No ipoacusia No ipoacusia No ipoacusia No ipoacusia 

9m9m9m9m

c.[2336_2339delTTA2336_2339delTTA2336_2339delTTA2336_2339delTTA]

Caso 11490

c.[2137delG2137delG2137delG2137delG] + c.[2336_2339delTTA2336_2339delTTA2336_2339delTTA2336_2339delTTA]

c.[2137delG2137delG2137delG2137delG]

Caso 11413 (QA-QL)

c.[2332delG2332delG2332delG2332delG]+[2521T>C2521T>C2521T>C2521T>C]

c.[1528C>A1528C>A1528C>A1528C>A] *

9 mesi

Diagnosi a 1a

26a26a26a26a

Diagnosi a 6 a



Caso 11702 (ZD)

c.[1185delC] c.[2137delG]

c.[1185delC]+[2137delG]c.[1185delC]+[2137delG]c.[1185delC]+[2137delG]c.[1185delC]+[2137delG]

•2 2 2 2 mesimesimesimesi: : : : ricoveroricoveroricoveroricovero per per per per scarsoscarsoscarsoscarso

accrescimentoaccrescimentoaccrescimentoaccrescimento, , , , segnisegnisegnisegni didididi

sottoidratazionesottoidratazionesottoidratazionesottoidratazione, , , , acidosiacidosiacidosiacidosi metabolicametabolicametabolicametabolica e e e e 

nefrocalcinosinefrocalcinosinefrocalcinosinefrocalcinosi. . . . DiagnosiDiagnosiDiagnosiDiagnosi didididi acidosiacidosiacidosiacidosi

tubularetubularetubularetubulare renalerenalerenalerenale distaledistaledistaledistale

•NON NON NON NON presentapresentapresentapresenta sorditsorditsorditsorditàààà neurosensorialeneurosensorialeneurosensorialeneurosensoriale

• GenitoriGenitoriGenitoriGenitori con con con con calcolicalcolicalcolicalcoli renalirenalirenalirenali

1a6m1a6m1a6m1a6m 7a6m7a6m7a6m7a6m

•2 2 2 2 mesimesimesimesi: : : : DiagnosiDiagnosiDiagnosiDiagnosi didididi acidosiacidosiacidosiacidosi tubularetubularetubularetubulare

renalerenalerenalerenale distaledistaledistaledistale

•PresenzaPresenzaPresenzaPresenza didididi NefrocalcinosiNefrocalcinosiNefrocalcinosiNefrocalcinosi

•NON NON NON NON presentapresentapresentapresenta sorditsorditsorditsorditàààà neurosensorialeneurosensorialeneurosensorialeneurosensoriale

ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4

Caso 11659 (TG)

cccc.[.[.[.[816+2T816+2T816+2T816+2T>C>C>C>C]+]+]+]+c.[c.[c.[c.[481G>A481G>A481G>A481G>A ]]]]

c.[816+2T>C816+2T>C816+2T>C816+2T>C]c.[c.[c.[c.[481G>A481G>A481G>A481G>A ]]]]



•2 mesi: ricovero per dispepsia, scarso accrescimento, acidosi 2 mesi: ricovero per dispepsia, scarso accrescimento, acidosi 2 mesi: ricovero per dispepsia, scarso accrescimento, acidosi 2 mesi: ricovero per dispepsia, scarso accrescimento, acidosi 

plasmatica e plasmatica e plasmatica e plasmatica e nefrocalcinosinefrocalcinosinefrocalcinosinefrocalcinosi. Diagnosi di acidosi tubulare renale . Diagnosi di acidosi tubulare renale . Diagnosi di acidosi tubulare renale . Diagnosi di acidosi tubulare renale 

distaledistaledistaledistale

• 5 anni: Diagnosi di5 anni: Diagnosi di5 anni: Diagnosi di5 anni: Diagnosi di RENE A SPUGNA MIDOLLARE BILATERALERENE A SPUGNA MIDOLLARE BILATERALERENE A SPUGNA MIDOLLARE BILATERALERENE A SPUGNA MIDOLLARE BILATERALERENE A SPUGNA MIDOLLARE BILATERALERENE A SPUGNA MIDOLLARE BILATERALERENE A SPUGNA MIDOLLARE BILATERALERENE A SPUGNA MIDOLLARE BILATERALE

•12 anni: peggioramento del quadro di 12 anni: peggioramento del quadro di 12 anni: peggioramento del quadro di 12 anni: peggioramento del quadro di nefrocalcinosinefrocalcinosinefrocalcinosinefrocalcinosi

•Infezioni persistenti delle vie urinarie da Infezioni persistenti delle vie urinarie da Infezioni persistenti delle vie urinarie da Infezioni persistenti delle vie urinarie da ProteusProteusProteusProteus

•17a 5m:17a 5m:17a 5m:17a 5m: sorditsorditsorditsorditàààà neurosensoriale bilateraleneurosensoriale bilateraleneurosensoriale bilateraleneurosensoriale bilaterale

c.[414_417+10delTGAGGTGGTCACGT414_417+10delTGAGGTGGTCACGT414_417+10delTGAGGTGGTCACGT414_417+10delTGAGGTGGTCACGT]+[1571C>T1571C>T1571C>T1571C>T] 

18a4m18a4m18a4m18a4m

Caso 10639 (VA)

c.[1571C>T1571C>T1571C>T1571C>T] c.[414_417+10delTGAGGTGGTCACGT414_417+10delTGAGGTGGTCACGT414_417+10delTGAGGTGGTCACGT414_417+10delTGAGGTGGTCACGT]

ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4



� In tutti sono state riscontrate mutazioni In tutti sono state riscontrate mutazioni In tutti sono state riscontrate mutazioni In tutti sono state riscontrate mutazioni patogenichepatogenichepatogenichepatogeniche, , , , ottoottoottootto delle quali mai delle quali mai delle quali mai delle quali mai 

riportate in letteraturariportate in letteraturariportate in letteraturariportate in letteratura

� In 3 pazienti albanesi affetti da In 3 pazienti albanesi affetti da In 3 pazienti albanesi affetti da In 3 pazienti albanesi affetti da dRTAdRTAdRTAdRTA èèèè stata riscontrata in assetto stata riscontrata in assetto stata riscontrata in assetto stata riscontrata in assetto 

omozigote la stessa mutazione Leu81Pro nel gene omozigote la stessa mutazione Leu81Pro nel gene omozigote la stessa mutazione Leu81Pro nel gene omozigote la stessa mutazione Leu81Pro nel gene ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1; tale evidenza ; tale evidenza ; tale evidenza ; tale evidenza 

può suggerire per questa variante un effetto fondatore.può suggerire per questa variante un effetto fondatore.può suggerire per questa variante un effetto fondatore.può suggerire per questa variante un effetto fondatore.

� Un paziente con sorditUn paziente con sorditUn paziente con sorditUn paziente con sorditàààà neurosensoriale grave ad insorgenza precoce con, neurosensoriale grave ad insorgenza precoce con, neurosensoriale grave ad insorgenza precoce con, neurosensoriale grave ad insorgenza precoce con, 
in assetto omozigote, la variante in assetto omozigote, la variante in assetto omozigote, la variante in assetto omozigote, la variante Arg807GlnArg807GlnArg807GlnArg807Gln nel gene nel gene nel gene nel gene ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4, solitamente , solitamente , solitamente , solitamente 
correlato ad uncorrelato ad uncorrelato ad uncorrelato ad un’’’’insorgenza piinsorgenza piinsorgenza piinsorgenza piùùùù tardiva della sordittardiva della sordittardiva della sordittardiva della sorditàààà; il solo altro caso riportato in ; il solo altro caso riportato in ; il solo altro caso riportato in ; il solo altro caso riportato in 
letteratura presentava un quadro clinico sovrapponibile al pazieletteratura presentava un quadro clinico sovrapponibile al pazieletteratura presentava un quadro clinico sovrapponibile al pazieletteratura presentava un quadro clinico sovrapponibile al paziente da noi nte da noi nte da noi nte da noi 
analizzato.analizzato.analizzato.analizzato.

� In due soggetti affetti da In due soggetti affetti da In due soggetti affetti da In due soggetti affetti da dRTAdRTAdRTAdRTA tipica era presente la variante tipica era presente la variante tipica era presente la variante tipica era presente la variante 
monoallelicamonoallelicamonoallelicamonoallelica Arg394GlnArg394GlnArg394GlnArg394Gln nel gene nel gene nel gene nel gene ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1, gi, gi, gi, giàààà descritta in altri due casi descritta in altri due casi descritta in altri due casi descritta in altri due casi 
in letteratura, allo stato di eterozigosi semplice.in letteratura, allo stato di eterozigosi semplice.in letteratura, allo stato di eterozigosi semplice.in letteratura, allo stato di eterozigosi semplice.



•2 mesi: ricovero per dispepsia, scarso 2 mesi: ricovero per dispepsia, scarso 2 mesi: ricovero per dispepsia, scarso 2 mesi: ricovero per dispepsia, scarso 

accrescimento, acidosi plasmatica e accrescimento, acidosi plasmatica e accrescimento, acidosi plasmatica e accrescimento, acidosi plasmatica e 

nefrocalcinosinefrocalcinosinefrocalcinosinefrocalcinosi. Diagnosi di acidosi tubulare . Diagnosi di acidosi tubulare . Diagnosi di acidosi tubulare . Diagnosi di acidosi tubulare 

renale distale renale distale renale distale renale distale 

• 5 anni: Diagnosi di 5 anni: Diagnosi di 5 anni: Diagnosi di 5 anni: Diagnosi di RENE A SPUGNA RENE A SPUGNA RENE A SPUGNA RENE A SPUGNA RENE A SPUGNA RENE A SPUGNA RENE A SPUGNA RENE A SPUGNA 

MIDOLLARE BILATERALEMIDOLLARE BILATERALEMIDOLLARE BILATERALEMIDOLLARE BILATERALEMIDOLLARE BILATERALEMIDOLLARE BILATERALEMIDOLLARE BILATERALEMIDOLLARE BILATERALE

•12 anni: peggioramento del quadro di 12 anni: peggioramento del quadro di 12 anni: peggioramento del quadro di 12 anni: peggioramento del quadro di 

nefrocalcinosinefrocalcinosinefrocalcinosinefrocalcinosi

•Infezioni persistenti delle vie urinarie da Infezioni persistenti delle vie urinarie da Infezioni persistenti delle vie urinarie da Infezioni persistenti delle vie urinarie da 

ProteusProteusProteusProteus

•17a 5m: 17a 5m: 17a 5m: 17a 5m: sorditsorditsorditsorditàààà neurosensoriale bilateraleneurosensoriale bilateraleneurosensoriale bilateraleneurosensoriale bilaterale

18a4m18a4m18a4m18a4m

c.[c.[c.[c.[c.[c.[c.[c.[414_417+10delTGAGGTGGTCACGT414_417+10delTGAGGTGGTCACGT414_417+10delTGAGGTGGTCACGT414_417+10delTGAGGTGGTCACGT414_417+10delTGAGGTGGTCACGT414_417+10delTGAGGTGGTCACGT414_417+10delTGAGGTGGTCACGT414_417+10delTGAGGTGGTCACGT]+[1571C>T] ]+[1571C>T] ]+[1571C>T] ]+[1571C>T] ]+[1571C>T] ]+[1571C>T] ]+[1571C>T] ]+[1571C>T] 

c.[414_417+10delTGAGGTGGTc.[414_417+10delTGAGGTGGTc.[414_417+10delTGAGGTGGTc.[414_417+10delTGAGGTGGTc.[414_417+10delTGAGGTGGTc.[414_417+10delTGAGGTGGTc.[414_417+10delTGAGGTGGTc.[414_417+10delTGAGGTGGT
CACGT]CACGT]CACGT]CACGT]CACGT]CACGT]CACGT]CACGT]

Caso 10639

c.[1571C>T1571C>T1571C>T1571C>T] 

ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4

27a1m27a1m27a1m27a1m
•1 anno: ricovero per scarso accrescimento; 1 anno: ricovero per scarso accrescimento; 1 anno: ricovero per scarso accrescimento; 1 anno: ricovero per scarso accrescimento; ipopotassiemiaipopotassiemiaipopotassiemiaipopotassiemia; ; ; ; 
ipospadia.ipospadia.ipospadia.ipospadia.

•3 anni: ritardo di crescita; grave acidosi; diagnosi di 3 anni: ritardo di crescita; grave acidosi; diagnosi di 3 anni: ritardo di crescita; grave acidosi; diagnosi di 3 anni: ritardo di crescita; grave acidosi; diagnosi di RENERENERENERENERENERENERENERENE

A SPUGNA MIDOLLARE BILATERALEA SPUGNA MIDOLLARE BILATERALEA SPUGNA MIDOLLARE BILATERALEA SPUGNA MIDOLLARE BILATERALEA SPUGNA MIDOLLARE BILATERALEA SPUGNA MIDOLLARE BILATERALEA SPUGNA MIDOLLARE BILATERALEA SPUGNA MIDOLLARE BILATERALE con calcificazioni e con calcificazioni e con calcificazioni e con calcificazioni e 
nefromegalianefromegalianefromegalianefromegalia bilaterale lieve.bilaterale lieve.bilaterale lieve.bilaterale lieve.

•14 anni: correzione del valgismo e scoliosi14 anni: correzione del valgismo e scoliosi14 anni: correzione del valgismo e scoliosi14 anni: correzione del valgismo e scoliosi

• 27 anni: calcolosi renale bilaterale e numerosi calcoli 27 anni: calcolosi renale bilaterale e numerosi calcoli 27 anni: calcolosi renale bilaterale e numerosi calcoli 27 anni: calcolosi renale bilaterale e numerosi calcoli 
vescicali mobili: asportazione. vescicali mobili: asportazione. vescicali mobili: asportazione. vescicali mobili: asportazione. LitrotissiaLitrotissiaLitrotissiaLitrotissia dei calcoli dei calcoli dei calcoli dei calcoli 
delldelldelldell’’’’uretere uretere uretere uretere dxdxdxdx e e e e pielocalicotomiapielocalicotomiapielocalicotomiapielocalicotomia dxdxdxdx

•28 anni: ripetute ESWL a sin28 anni: ripetute ESWL a sin28 anni: ripetute ESWL a sin28 anni: ripetute ESWL a sin

•34 anni: 34 anni: 34 anni: 34 anni: nefrocalcinosinefrocalcinosinefrocalcinosinefrocalcinosi; calcificazioni papillari diffuse; ; calcificazioni papillari diffuse; ; calcificazioni papillari diffuse; ; calcificazioni papillari diffuse; 
macroematuria ogni 2macroematuria ogni 2macroematuria ogni 2macroematuria ogni 2----3 mesi. 3 mesi. 3 mesi. 3 mesi. SorditSorditSorditSorditàààà neurosensoriale neurosensoriale neurosensoriale neurosensoriale 
bilateralebilateralebilateralebilaterale....

•RM lieve RM lieve RM lieve RM lieve 

•Familiari: NO MUTAZIONEFamiliari: NO MUTAZIONEFamiliari: NO MUTAZIONEFamiliari: NO MUTAZIONE

ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1
Caso 10860

c.[1181G>A1181G>A1181G>A1181G>A]



Rare congenital disease characterized by diffuse Rare congenital disease characterized by diffuse Rare congenital disease characterized by diffuse Rare congenital disease characterized by diffuse Rare congenital disease characterized by diffuse Rare congenital disease characterized by diffuse Rare congenital disease characterized by diffuse Rare congenital disease characterized by diffuse ectasyectasyectasyectasyectasyectasyectasyectasy or or or or or or or or 

dilatation of dilatation of dilatation of dilatation of dilatation of dilatation of dilatation of dilatation of precalycealprecalycealprecalycealprecalycealprecalycealprecalycealprecalycealprecalyceal collecting tubules collecting tubules collecting tubules collecting tubules collecting tubules collecting tubules collecting tubules collecting tubules 

MedullaryMedullaryMedullaryMedullaryMedullaryMedullaryMedullaryMedullary sponge kidney (MSK)sponge kidney (MSK)sponge kidney (MSK)sponge kidney (MSK)sponge kidney (MSK)sponge kidney (MSK)sponge kidney (MSK)sponge kidney (MSK)



Clinical phenotype:Clinical phenotype:Clinical phenotype:Clinical phenotype:Clinical phenotype:Clinical phenotype:Clinical phenotype:Clinical phenotype:

�� hypercalciuriahypercalciuriahypercalciuriahypercalciuriahypercalciuriahypercalciuriahypercalciuriahypercalciuria

�� hypocitraturiahypocitraturiahypocitraturiahypocitraturiahypocitraturiahypocitraturiahypocitraturiahypocitraturia

�� nephrocalcinosisnephrocalcinosisnephrocalcinosisnephrocalcinosisnephrocalcinosisnephrocalcinosisnephrocalcinosisnephrocalcinosis

�� urolithiasisurolithiasisurolithiasisurolithiasisurolithiasisurolithiasisurolithiasisurolithiasis

�� tubular function defects of acidification and concentrationtubular function defects of acidification and concentrationtubular function defects of acidification and concentrationtubular function defects of acidification and concentrationtubular function defects of acidification and concentrationtubular function defects of acidification and concentrationtubular function defects of acidification and concentrationtubular function defects of acidification and concentration

�� moderately increased risk of urinary tract infectionsmoderately increased risk of urinary tract infectionsmoderately increased risk of urinary tract infectionsmoderately increased risk of urinary tract infectionsmoderately increased risk of urinary tract infectionsmoderately increased risk of urinary tract infectionsmoderately increased risk of urinary tract infectionsmoderately increased risk of urinary tract infections

(MSK)(MSK)(MSK)(MSK)(MSK)(MSK)(MSK)(MSK)

Exceptionally, chronic renal failureExceptionally, chronic renal failureExceptionally, chronic renal failureExceptionally, chronic renal failureExceptionally, chronic renal failureExceptionally, chronic renal failureExceptionally, chronic renal failureExceptionally, chronic renal failure



(MSK)(MSK)(MSK)(MSK)(MSK)(MSK)(MSK)(MSK)

Diagnosis is Diagnosis is Diagnosis is Diagnosis is radiogragraphicradiogragraphicradiogragraphicradiogragraphic::::

ectaticectaticectaticectatic papillary ducts give the papillary ducts give the papillary ducts give the papillary ducts give the apparanceapparanceapparanceapparance

of a brush (in the mildest cases) or linear of a brush (in the mildest cases) or linear of a brush (in the mildest cases) or linear of a brush (in the mildest cases) or linear 

striation, or bouquets of papillae, when is striation, or bouquets of papillae, when is striation, or bouquets of papillae, when is striation, or bouquets of papillae, when is 

seen dilation of the collecting ductsseen dilation of the collecting ductsseen dilation of the collecting ductsseen dilation of the collecting ducts

Although it is usually a sporadic condition, familial cases withAlthough it is usually a sporadic condition, familial cases withAlthough it is usually a sporadic condition, familial cases withAlthough it is usually a sporadic condition, familial cases withAlthough it is usually a sporadic condition, familial cases withAlthough it is usually a sporadic condition, familial cases withAlthough it is usually a sporadic condition, familial cases withAlthough it is usually a sporadic condition, familial cases with an an an an an an an an autosomalautosomalautosomalautosomalautosomalautosomalautosomalautosomal

dominant transmission have also been describeddominant transmission have also been describeddominant transmission have also been describeddominant transmission have also been describeddominant transmission have also been describeddominant transmission have also been describeddominant transmission have also been describeddominant transmission have also been described



Case 1Case 1Case 1Case 1Case 1Case 1Case 1Case 1

p.[Arg394Gln]p.[Arg394Gln]p.[Arg394Gln]p.[Arg394Gln]

Caso 10860

ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1

Molecular analysis showed the presence of a Molecular analysis showed the presence of a Molecular analysis showed the presence of a Molecular analysis showed the presence of a 
heterozygous heterozygous heterozygous heterozygous missensemissensemissensemissense mutation, c.1181G>A mutation, c.1181G>A mutation, c.1181G>A mutation, c.1181G>A 

((((p.Arg394Glnp.Arg394Glnp.Arg394Glnp.Arg394Glnp.Arg394Glnp.Arg394Glnp.Arg394Glnp.Arg394Gln), of the ), of the ), of the ), of the ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1 gene; no mutations of gene; no mutations of gene; no mutations of gene; no mutations of 
the the the the ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4 gene were detectedgene were detectedgene were detectedgene were detected

ArrayArrayArrayArrayArrayArrayArrayArray--------CGH analysis did not reveal any imbalance inside CGH analysis did not reveal any imbalance inside CGH analysis did not reveal any imbalance inside CGH analysis did not reveal any imbalance inside CGH analysis did not reveal any imbalance inside CGH analysis did not reveal any imbalance inside CGH analysis did not reveal any imbalance inside CGH analysis did not reveal any imbalance inside 
the two genes or in their flanking regionsthe two genes or in their flanking regionsthe two genes or in their flanking regionsthe two genes or in their flanking regionsthe two genes or in their flanking regionsthe two genes or in their flanking regionsthe two genes or in their flanking regionsthe two genes or in their flanking regions



Case 2Case 2Case 2Case 2Case 2Case 2Case 2Case 2

Analysis of the Analysis of the Analysis of the Analysis of the Analysis of the Analysis of the Analysis of the Analysis of the ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4 gene coding region revealed the presence of two distinct gene coding region revealed the presence of two distinct gene coding region revealed the presence of two distinct gene coding region revealed the presence of two distinct gene coding region revealed the presence of two distinct gene coding region revealed the presence of two distinct gene coding region revealed the presence of two distinct gene coding region revealed the presence of two distinct 

mutations, a mutations, a mutations, a mutations, a mutations, a mutations, a mutations, a mutations, a missensemissensemissensemissensemissensemissensemissensemissense substitution,  c.1571C>T (p.Pro524Leu) and  asubstitution,  c.1571C>T (p.Pro524Leu) and  asubstitution,  c.1571C>T (p.Pro524Leu) and  asubstitution,  c.1571C>T (p.Pro524Leu) and  asubstitution,  c.1571C>T (p.Pro524Leu) and  asubstitution,  c.1571C>T (p.Pro524Leu) and  asubstitution,  c.1571C>T (p.Pro524Leu) and  asubstitution,  c.1571C>T (p.Pro524Leu) and  a 14 14 14 14 14 14 14 14 bpbpbpbpbpbpbpbp

c.414_417+10delTGAGGTGGTCACGTc.414_417+10delTGAGGTGGTCACGTc.414_417+10delTGAGGTGGTCACGTc.414_417+10delTGAGGTGGTCACGTc.414_417+10delTGAGGTGGTCACGTc.414_417+10delTGAGGTGGTCACGTc.414_417+10delTGAGGTGGTCACGTc.414_417+10delTGAGGTGGTCACGT

c.[414_417+10delTGAGGTGGTCACGT414_417+10delTGAGGTGGTCACGT414_417+10delTGAGGTGGTCACGT414_417+10delTGAGGTGGTCACGT]+[1571C>T] 

Caso 10639

c.[1571C>T] c.[414_417+10delTGAGGTGGTCA414_417+10delTGAGGTGGTCA414_417+10delTGAGGTGGTCA414_417+10delTGAGGTGGTCA
CGTCGTCGTCGT]

ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4



It is noteworthy that It is noteworthy that It is noteworthy that It is noteworthy that It is noteworthy that It is noteworthy that It is noteworthy that It is noteworthy that MSKMSKMSKMSKMSKMSKMSKMSK was detected at the age of 3 and 5 years, respectively,  was detected at the age of 3 and 5 years, respectively,  was detected at the age of 3 and 5 years, respectively,  was detected at the age of 3 and 5 years, respectively,  was detected at the age of 3 and 5 years, respectively,  was detected at the age of 3 and 5 years, respectively,  was detected at the age of 3 and 5 years, respectively,  was detected at the age of 3 and 5 years, respectively,  

in our patients, whereas this anomaly is usually diagnosed in in our patients, whereas this anomaly is usually diagnosed in in our patients, whereas this anomaly is usually diagnosed in in our patients, whereas this anomaly is usually diagnosed in in our patients, whereas this anomaly is usually diagnosed in in our patients, whereas this anomaly is usually diagnosed in in our patients, whereas this anomaly is usually diagnosed in in our patients, whereas this anomaly is usually diagnosed in adult patientsadult patientsadult patientsadult patientsadult patientsadult patientsadult patientsadult patients

presenting with repeated episodes of urinary tract infection, presenting with repeated episodes of urinary tract infection, presenting with repeated episodes of urinary tract infection, presenting with repeated episodes of urinary tract infection, presenting with repeated episodes of urinary tract infection, presenting with repeated episodes of urinary tract infection, presenting with repeated episodes of urinary tract infection, presenting with repeated episodes of urinary tract infection, hematuriahematuriahematuriahematuriahematuriahematuriahematuriahematuria

or renal calculior renal calculior renal calculior renal calculior renal calculior renal calculior renal calculior renal calculi

This paper described a case with similar clinical features, a  5This paper described a case with similar clinical features, a  5This paper described a case with similar clinical features, a  5This paper described a case with similar clinical features, a  5This paper described a case with similar clinical features, a  5This paper described a case with similar clinical features, a  5This paper described a case with similar clinical features, a  5This paper described a case with similar clinical features, a  5--------
yearyearyearyearyearyearyearyear--------old girl, born to consanguineous parents, who presented old girl, born to consanguineous parents, who presented old girl, born to consanguineous parents, who presented old girl, born to consanguineous parents, who presented old girl, born to consanguineous parents, who presented old girl, born to consanguineous parents, who presented old girl, born to consanguineous parents, who presented old girl, born to consanguineous parents, who presented 

with short stature and failure to thrive.with short stature and failure to thrive.with short stature and failure to thrive.with short stature and failure to thrive.with short stature and failure to thrive.with short stature and failure to thrive.with short stature and failure to thrive.with short stature and failure to thrive.



Laboratory evaluation: Laboratory evaluation: Laboratory evaluation: Laboratory evaluation: 
alkaline urinealkaline urinealkaline urinealkaline urine
hyperchloremichyperchloremichyperchloremichyperchloremic metabolic metabolic metabolic metabolic 

acidosis with normal anion gapacidosis with normal anion gapacidosis with normal anion gapacidosis with normal anion gap
hypercalciuriahypercalciuriahypercalciuriahypercalciuria

Findings compatible with Findings compatible with Findings compatible with Findings compatible with dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA

Bilateral Bilateral Bilateral Bilateral medullarymedullarymedullarymedullary nephrocalcinosisnephrocalcinosisnephrocalcinosisnephrocalcinosis

was detected by abdominal ultrasound was detected by abdominal ultrasound was detected by abdominal ultrasound was detected by abdominal ultrasound 

and intravenous and intravenous and intravenous and intravenous urographyurographyurographyurography showed showed showed showed 

typical features oftypical features oftypical features oftypical features of MSKMSKMSKMSKMSKMSKMSKMSK....



No molecular  studies were performed in this case and the No molecular  studies were performed in this case and the No molecular  studies were performed in this case and the No molecular  studies were performed in this case and the No molecular  studies were performed in this case and the No molecular  studies were performed in this case and the No molecular  studies were performed in this case and the No molecular  studies were performed in this case and the 

authors concluded that authors concluded that authors concluded that authors concluded that authors concluded that authors concluded that authors concluded that authors concluded that dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA was secondary to MSK. was secondary to MSK. was secondary to MSK. was secondary to MSK. was secondary to MSK. was secondary to MSK. was secondary to MSK. was secondary to MSK. 

On the other hand, the girl showed severe On the other hand, the girl showed severe On the other hand, the girl showed severe On the other hand, the girl showed severe On the other hand, the girl showed severe On the other hand, the girl showed severe On the other hand, the girl showed severe On the other hand, the girl showed severe staturostaturostaturostaturostaturostaturostaturostaturo--------ponderalponderalponderalponderalponderalponderalponderalponderal

growth deficit arising during the first years of life, which is growth deficit arising during the first years of life, which is growth deficit arising during the first years of life, which is growth deficit arising during the first years of life, which is growth deficit arising during the first years of life, which is growth deficit arising during the first years of life, which is growth deficit arising during the first years of life, which is growth deficit arising during the first years of life, which is typical typical typical typical typical typical typical typical 

of primary of primary of primary of primary of primary of primary of primary of primary dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA, and her parents were consanguineous, as , and her parents were consanguineous, as , and her parents were consanguineous, as , and her parents were consanguineous, as , and her parents were consanguineous, as , and her parents were consanguineous, as , and her parents were consanguineous, as , and her parents were consanguineous, as 

frequently observed in families with rare genetic diseases with frequently observed in families with rare genetic diseases with frequently observed in families with rare genetic diseases with frequently observed in families with rare genetic diseases with frequently observed in families with rare genetic diseases with frequently observed in families with rare genetic diseases with frequently observed in families with rare genetic diseases with frequently observed in families with rare genetic diseases with 

autosomalautosomalautosomalautosomalautosomalautosomalautosomalautosomal recessive inheritance.recessive inheritance.recessive inheritance.recessive inheritance.recessive inheritance.recessive inheritance.recessive inheritance.recessive inheritance.



The concomitance ofThe concomitance ofThe concomitance ofThe concomitance ofThe concomitance ofThe concomitance ofThe concomitance ofThe concomitance of MSKMSKMSKMSKMSKMSKMSKMSK with with with with with with with with malformativemalformativemalformativemalformativemalformativemalformativemalformativemalformative conditions conditions conditions conditions conditions conditions conditions conditions 

or congenital syndromes, supports the hypothesis that it might bor congenital syndromes, supports the hypothesis that it might bor congenital syndromes, supports the hypothesis that it might bor congenital syndromes, supports the hypothesis that it might bor congenital syndromes, supports the hypothesis that it might bor congenital syndromes, supports the hypothesis that it might bor congenital syndromes, supports the hypothesis that it might bor congenital syndromes, supports the hypothesis that it might be e e e e e e e 

a developmental disorder a developmental disorder a developmental disorder a developmental disorder a developmental disorder a developmental disorder a developmental disorder a developmental disorder 

Congenital Congenital Congenital Congenital Congenital Congenital Congenital Congenital hemihypertrophyhemihypertrophyhemihypertrophyhemihypertrophyhemihypertrophyhemihypertrophyhemihypertrophyhemihypertrophy and Beckwithand Beckwithand Beckwithand Beckwithand Beckwithand Beckwithand Beckwithand Beckwith--------WiedemannWiedemannWiedemannWiedemannWiedemannWiedemannWiedemannWiedemann syndrome, with or syndrome, with or syndrome, with or syndrome, with or syndrome, with or syndrome, with or syndrome, with or syndrome, with or 
without without without without without without without without WilmsWilmsWilmsWilmsWilmsWilmsWilmsWilms tumortumortumortumortumortumortumortumor, are the conditions that have been reported in, are the conditions that have been reported in, are the conditions that have been reported in, are the conditions that have been reported in, are the conditions that have been reported in, are the conditions that have been reported in, are the conditions that have been reported in, are the conditions that have been reported in MSK MSK MSK MSK MSK MSK MSK MSK 

(Gambaro et al, 2006(Gambaro et al, 2006(Gambaro et al, 2006(Gambaro et al, 2006(Gambaro et al, 2006(Gambaro et al, 2006(Gambaro et al, 2006(Gambaro et al, 2006-------- Kidney International 69, 663Kidney International 69, 663Kidney International 69, 663Kidney International 69, 663Kidney International 69, 663Kidney International 69, 663Kidney International 69, 663Kidney International 69, 663--------670)670)670)670)670)670)670)670)

Since both are related to Since both are related to Since both are related to Since both are related to Since both are related to Since both are related to Since both are related to Since both are related to WT1WT1WT1WT1WT1WT1WT1WT1 mutations, it has been suggested that this mutations, it has been suggested that this mutations, it has been suggested that this mutations, it has been suggested that this mutations, it has been suggested that this mutations, it has been suggested that this mutations, it has been suggested that this mutations, it has been suggested that this 

gene could also play role in MSK development, although no clear gene could also play role in MSK development, although no clear gene could also play role in MSK development, although no clear gene could also play role in MSK development, although no clear gene could also play role in MSK development, although no clear gene could also play role in MSK development, although no clear gene could also play role in MSK development, although no clear gene could also play role in MSK development, although no clear 

demonstration of this hypothesis has been provided.demonstration of this hypothesis has been provided.demonstration of this hypothesis has been provided.demonstration of this hypothesis has been provided.demonstration of this hypothesis has been provided.demonstration of this hypothesis has been provided.demonstration of this hypothesis has been provided.demonstration of this hypothesis has been provided.



A A A A A A A A RETRETRETRETRETRETRETRET protoprotoprotoprotoprotoprotoprotoproto--------oncogene gene mutation in a patient affected by MENoncogene gene mutation in a patient affected by MENoncogene gene mutation in a patient affected by MENoncogene gene mutation in a patient affected by MENoncogene gene mutation in a patient affected by MENoncogene gene mutation in a patient affected by MENoncogene gene mutation in a patient affected by MENoncogene gene mutation in a patient affected by MEN--------2a: 2a: 2a: 2a: 2a: 2a: 2a: 2a: 

presented presented presented presented presented presented presented presented medullarymedullarymedullarymedullarymedullarymedullarymedullarymedullary thyroid cancer, hyperparathyroidism and thyroid cancer, hyperparathyroidism and thyroid cancer, hyperparathyroidism and thyroid cancer, hyperparathyroidism and thyroid cancer, hyperparathyroidism and thyroid cancer, hyperparathyroidism and thyroid cancer, hyperparathyroidism and thyroid cancer, hyperparathyroidism and MSKMSKMSKMSKMSKMSKMSKMSK.  .  .  .  .  .  .  .  

The authors pointed out that this could be a fortuitous associatThe authors pointed out that this could be a fortuitous associatThe authors pointed out that this could be a fortuitous associatThe authors pointed out that this could be a fortuitous associatThe authors pointed out that this could be a fortuitous associatThe authors pointed out that this could be a fortuitous associatThe authors pointed out that this could be a fortuitous associatThe authors pointed out that this could be a fortuitous association, or, ion, or, ion, or, ion, or, ion, or, ion, or, ion, or, ion, or, 

alternatively, that there might be a causal relationship betweenalternatively, that there might be a causal relationship betweenalternatively, that there might be a causal relationship betweenalternatively, that there might be a causal relationship betweenalternatively, that there might be a causal relationship betweenalternatively, that there might be a causal relationship betweenalternatively, that there might be a causal relationship betweenalternatively, that there might be a causal relationship between the two the two the two the two the two the two the two the two 

conditions, considering the important role of conditions, considering the important role of conditions, considering the important role of conditions, considering the important role of conditions, considering the important role of conditions, considering the important role of conditions, considering the important role of conditions, considering the important role of RETRETRETRETRETRETRETRET in renal development in renal development in renal development in renal development in renal development in renal development in renal development in renal development 

DioufDioufDioufDiouf B et al. (2000) B et al. (2000) B et al. (2000) B et al. (2000) NephrolNephrolNephrolNephrol Dial Transplant 15: 2062Dial Transplant 15: 2062Dial Transplant 15: 2062Dial Transplant 15: 2062––––2066206620662066



We have hypothesized and then provided We have hypothesized and then provided We have hypothesized and then provided We have hypothesized and then provided We have hypothesized and then provided We have hypothesized and then provided We have hypothesized and then provided We have hypothesized and then provided 

evidence that the proton pump genesevidence that the proton pump genesevidence that the proton pump genesevidence that the proton pump genesevidence that the proton pump genesevidence that the proton pump genesevidence that the proton pump genesevidence that the proton pump genes

ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4 and and and and and and and and ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1, , , , , , , , responsible for responsible for responsible for responsible for responsible for responsible for responsible for responsible for 

primary primary primary primary primary primary primary primary dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA, can also be associated with , can also be associated with , can also be associated with , can also be associated with , can also be associated with , can also be associated with , can also be associated with , can also be associated with 

MSKMSKMSKMSKMSKMSKMSKMSK........



Mutations in the Mutations in the Mutations in the Mutations in the Mutations in the Mutations in the Mutations in the Mutations in the ATP6V1B1 ATP6V1B1 ATP6V1B1 ATP6V1B1 ATP6V1B1 ATP6V1B1 ATP6V1B1 ATP6V1B1 and and and and and and and and ATP6V0A4 ATP6V0A4 ATP6V0A4 ATP6V0A4 ATP6V0A4 ATP6V0A4 ATP6V0A4 ATP6V0A4 genes, in addition to genes, in addition to genes, in addition to genes, in addition to genes, in addition to genes, in addition to genes, in addition to genes, in addition to 
determining determining determining determining determining determining determining determining dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA, might play a direct role in the development of , might play a direct role in the development of , might play a direct role in the development of , might play a direct role in the development of , might play a direct role in the development of , might play a direct role in the development of , might play a direct role in the development of , might play a direct role in the development of 

MSK. MSK. MSK. MSK. MSK. MSK. MSK. MSK. 

Under this assumption, dysfunction of the proton pump would trigUnder this assumption, dysfunction of the proton pump would trigUnder this assumption, dysfunction of the proton pump would trigUnder this assumption, dysfunction of the proton pump would trigUnder this assumption, dysfunction of the proton pump would trigUnder this assumption, dysfunction of the proton pump would trigUnder this assumption, dysfunction of the proton pump would trigUnder this assumption, dysfunction of the proton pump would trigger ger ger ger ger ger ger ger 
ectasiaectasiaectasiaectasiaectasiaectasiaectasiaectasia and dilation of the collecting ducts.and dilation of the collecting ducts.and dilation of the collecting ducts.and dilation of the collecting ducts.and dilation of the collecting ducts.and dilation of the collecting ducts.and dilation of the collecting ducts.and dilation of the collecting ducts.



Interestingly, the H+Interestingly, the H+Interestingly, the H+Interestingly, the H+Interestingly, the H+Interestingly, the H+Interestingly, the H+Interestingly, the H+--------ATPaseATPaseATPaseATPaseATPaseATPaseATPaseATPase pump is expressed in pump is expressed in pump is expressed in pump is expressed in pump is expressed in pump is expressed in pump is expressed in pump is expressed in 
the the the the the the the the αααααααα--------intercalated cells localized in the late distal intercalated cells localized in the late distal intercalated cells localized in the late distal intercalated cells localized in the late distal intercalated cells localized in the late distal intercalated cells localized in the late distal intercalated cells localized in the late distal intercalated cells localized in the late distal 

tubule and in the cortical collecting duct, the same tubule and in the cortical collecting duct, the same tubule and in the cortical collecting duct, the same tubule and in the cortical collecting duct, the same tubule and in the cortical collecting duct, the same tubule and in the cortical collecting duct, the same tubule and in the cortical collecting duct, the same tubule and in the cortical collecting duct, the same 
anatomical regions involved in MSK.anatomical regions involved in MSK.anatomical regions involved in MSK.anatomical regions involved in MSK.anatomical regions involved in MSK.anatomical regions involved in MSK.anatomical regions involved in MSK.anatomical regions involved in MSK.

MedullaryMedullaryMedullaryMedullaryMedullaryMedullaryMedullaryMedullary sponge kidney associated with primary distal sponge kidney associated with primary distal sponge kidney associated with primary distal sponge kidney associated with primary distal sponge kidney associated with primary distal sponge kidney associated with primary distal sponge kidney associated with primary distal sponge kidney associated with primary distal 
renal tubular acidosis and mutations of the H+renal tubular acidosis and mutations of the H+renal tubular acidosis and mutations of the H+renal tubular acidosis and mutations of the H+renal tubular acidosis and mutations of the H+renal tubular acidosis and mutations of the H+renal tubular acidosis and mutations of the H+renal tubular acidosis and mutations of the H+--------ATPaseATPaseATPaseATPaseATPaseATPaseATPaseATPase

genesgenesgenesgenesgenesgenesgenesgenes
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No mechanism has yet been proposed to account for the No mechanism has yet been proposed to account for the No mechanism has yet been proposed to account for the No mechanism has yet been proposed to account for the No mechanism has yet been proposed to account for the No mechanism has yet been proposed to account for the No mechanism has yet been proposed to account for the No mechanism has yet been proposed to account for the 
variability of SNHL in terms of both severity and age at onset, variability of SNHL in terms of both severity and age at onset, variability of SNHL in terms of both severity and age at onset, variability of SNHL in terms of both severity and age at onset, variability of SNHL in terms of both severity and age at onset, variability of SNHL in terms of both severity and age at onset, variability of SNHL in terms of both severity and age at onset, variability of SNHL in terms of both severity and age at onset, 

depending on the gene affected.depending on the gene affected.depending on the gene affected.depending on the gene affected.depending on the gene affected.depending on the gene affected.depending on the gene affected.depending on the gene affected.

SNHL and SNHL and SNHL and SNHL and SNHL and SNHL and SNHL and SNHL and dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA

Variability in SNHL is observed both for genes and for Variability in SNHL is observed both for genes and for Variability in SNHL is observed both for genes and for Variability in SNHL is observed both for genes and for Variability in SNHL is observed both for genes and for Variability in SNHL is observed both for genes and for Variability in SNHL is observed both for genes and for Variability in SNHL is observed both for genes and for 
missensemissensemissensemissensemissensemissensemissensemissense and nonsense mutations.and nonsense mutations.and nonsense mutations.and nonsense mutations.and nonsense mutations.and nonsense mutations.and nonsense mutations.and nonsense mutations.

The maintenance of acidic conditions in the The maintenance of acidic conditions in the The maintenance of acidic conditions in the The maintenance of acidic conditions in the The maintenance of acidic conditions in the The maintenance of acidic conditions in the The maintenance of acidic conditions in the The maintenance of acidic conditions in the endolymphaticendolymphaticendolymphaticendolymphaticendolymphaticendolymphaticendolymphaticendolymphatic
sac seems to be important for cell integrity in the inner ear. sac seems to be important for cell integrity in the inner ear. sac seems to be important for cell integrity in the inner ear. sac seems to be important for cell integrity in the inner ear. sac seems to be important for cell integrity in the inner ear. sac seems to be important for cell integrity in the inner ear. sac seems to be important for cell integrity in the inner ear. sac seems to be important for cell integrity in the inner ear. 

This function is fulfilled in part by vacuolar type HThis function is fulfilled in part by vacuolar type HThis function is fulfilled in part by vacuolar type HThis function is fulfilled in part by vacuolar type HThis function is fulfilled in part by vacuolar type HThis function is fulfilled in part by vacuolar type HThis function is fulfilled in part by vacuolar type HThis function is fulfilled in part by vacuolar type H++++++++--------
ATPasesATPasesATPasesATPasesATPasesATPasesATPasesATPases



Pediatric Nephrology, published July 2009Pediatric Nephrology, published July 2009Pediatric Nephrology, published July 2009Pediatric Nephrology, published July 2009

Enlarged vestibular aqueduct (Enlarged vestibular aqueduct (Enlarged vestibular aqueduct (Enlarged vestibular aqueduct (Enlarged vestibular aqueduct (Enlarged vestibular aqueduct (Enlarged vestibular aqueduct (Enlarged vestibular aqueduct (EVAEVAEVAEVAEVAEVAEVAEVA) was described in patients ) was described in patients ) was described in patients ) was described in patients ) was described in patients ) was described in patients ) was described in patients ) was described in patients 

with recessive with recessive with recessive with recessive with recessive with recessive with recessive with recessive dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA and SNHL and recently this abnormality has and SNHL and recently this abnormality has and SNHL and recently this abnormality has and SNHL and recently this abnormality has and SNHL and recently this abnormality has and SNHL and recently this abnormality has and SNHL and recently this abnormality has and SNHL and recently this abnormality has 

been associated with mutations in the been associated with mutations in the been associated with mutations in the been associated with mutations in the been associated with mutations in the been associated with mutations in the been associated with mutations in the been associated with mutations in the ATP6V1B1 ATP6V1B1 ATP6V1B1 ATP6V1B1 ATP6V1B1 ATP6V1B1 ATP6V1B1 ATP6V1B1 genegenegenegenegenegenegenegene



The other two presented similar clinical manifestations of The other two presented similar clinical manifestations of The other two presented similar clinical manifestations of The other two presented similar clinical manifestations of The other two presented similar clinical manifestations of The other two presented similar clinical manifestations of The other two presented similar clinical manifestations of The other two presented similar clinical manifestations of dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA and and and and and and and and 
different mutations in the different mutations in the different mutations in the different mutations in the different mutations in the different mutations in the different mutations in the different mutations in the ATP6V0A4 ATP6V0A4 ATP6V0A4 ATP6V0A4 ATP6V0A4 ATP6V0A4 ATP6V0A4 ATP6V0A4 gene: gene: gene: gene: gene: gene: gene: gene: 

�������� one patient, showing EVA, developed an early SNHLone patient, showing EVA, developed an early SNHLone patient, showing EVA, developed an early SNHLone patient, showing EVA, developed an early SNHLone patient, showing EVA, developed an early SNHLone patient, showing EVA, developed an early SNHLone patient, showing EVA, developed an early SNHLone patient, showing EVA, developed an early SNHL

�������� the other one the SNHL appeared in the second decade of life andthe other one the SNHL appeared in the second decade of life andthe other one the SNHL appeared in the second decade of life andthe other one the SNHL appeared in the second decade of life andthe other one the SNHL appeared in the second decade of life andthe other one the SNHL appeared in the second decade of life andthe other one the SNHL appeared in the second decade of life andthe other one the SNHL appeared in the second decade of life and the the the the the the the the 
vestibular aqueduct was normalvestibular aqueduct was normalvestibular aqueduct was normalvestibular aqueduct was normalvestibular aqueduct was normalvestibular aqueduct was normalvestibular aqueduct was normalvestibular aqueduct was normal

In our study, we evaluated the presence of inner ear abnormalitiIn our study, we evaluated the presence of inner ear abnormalitiIn our study, we evaluated the presence of inner ear abnormalitiIn our study, we evaluated the presence of inner ear abnormalitiIn our study, we evaluated the presence of inner ear abnormalitiIn our study, we evaluated the presence of inner ear abnormalitiIn our study, we evaluated the presence of inner ear abnormalitiIn our study, we evaluated the presence of inner ear abnormalities in four es in four es in four es in four es in four es in four es in four es in four 
patients affected by patients affected by patients affected by patients affected by patients affected by patients affected by patients affected by patients affected by dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA and SNHL, characterized by molecular analysis. and SNHL, characterized by molecular analysis. and SNHL, characterized by molecular analysis. and SNHL, characterized by molecular analysis. and SNHL, characterized by molecular analysis. and SNHL, characterized by molecular analysis. and SNHL, characterized by molecular analysis. and SNHL, characterized by molecular analysis. 

Two patients affected by severe Two patients affected by severe Two patients affected by severe Two patients affected by severe Two patients affected by severe Two patients affected by severe Two patients affected by severe Two patients affected by severe dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA with early onset SNHL showed with early onset SNHL showed with early onset SNHL showed with early onset SNHL showed with early onset SNHL showed with early onset SNHL showed with early onset SNHL showed with early onset SNHL showed 
the same mutation in the the same mutation in the the same mutation in the the same mutation in the the same mutation in the the same mutation in the the same mutation in the the same mutation in the ATP6V1B1 ATP6V1B1 ATP6V1B1 ATP6V1B1 ATP6V1B1 ATP6V1B1 ATP6V1B1 ATP6V1B1 gene and bilateral EVA with gene and bilateral EVA with gene and bilateral EVA with gene and bilateral EVA with gene and bilateral EVA with gene and bilateral EVA with gene and bilateral EVA with gene and bilateral EVA with 
a different degree of severity.a different degree of severity.a different degree of severity.a different degree of severity.a different degree of severity.a different degree of severity.a different degree of severity.a different degree of severity.





In our study we have confirmed that In our study we have confirmed that In our study we have confirmed that In our study we have confirmed that In our study we have confirmed that In our study we have confirmed that In our study we have confirmed that In our study we have confirmed that EVAEVAEVAEVAEVAEVAEVAEVA may be associated may be associated may be associated may be associated may be associated may be associated may be associated may be associated 

with with with with with with with with dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA due to due to due to due to due to due to due to due to ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1ATP6V1B1 gene mutations, gene mutations, gene mutations, gene mutations, gene mutations, gene mutations, gene mutations, gene mutations, although the although the although the although the although the although the although the although the 
severity could be of variable degreeseverity could be of variable degreeseverity could be of variable degreeseverity could be of variable degreeseverity could be of variable degreeseverity could be of variable degreeseverity could be of variable degreeseverity could be of variable degree

WeWeWeWeWeWeWeWe’’’’’’’’ve demonstrated for the first time that ve demonstrated for the first time that ve demonstrated for the first time that ve demonstrated for the first time that ve demonstrated for the first time that ve demonstrated for the first time that ve demonstrated for the first time that ve demonstrated for the first time that EVAEVAEVAEVAEVAEVAEVAEVA can be can be can be can be can be can be can be can be 
observed also in patients observed also in patients observed also in patients observed also in patients observed also in patients observed also in patients observed also in patients observed also in patients with with with with with with with with ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4 gene mutationsgene mutationsgene mutationsgene mutationsgene mutationsgene mutationsgene mutationsgene mutations, , , , , , , , 

perhaps with a relationship between type of mutation, perhaps with a relationship between type of mutation, perhaps with a relationship between type of mutation, perhaps with a relationship between type of mutation, perhaps with a relationship between type of mutation, perhaps with a relationship between type of mutation, perhaps with a relationship between type of mutation, perhaps with a relationship between type of mutation, 
precocity and severity of the SNHL and morphological precocity and severity of the SNHL and morphological precocity and severity of the SNHL and morphological precocity and severity of the SNHL and morphological precocity and severity of the SNHL and morphological precocity and severity of the SNHL and morphological precocity and severity of the SNHL and morphological precocity and severity of the SNHL and morphological 

abnormalities of inner ear.abnormalities of inner ear.abnormalities of inner ear.abnormalities of inner ear.abnormalities of inner ear.abnormalities of inner ear.abnormalities of inner ear.abnormalities of inner ear.

It is evident that, also in the absence of a large vestibular It is evident that, also in the absence of a large vestibular It is evident that, also in the absence of a large vestibular It is evident that, also in the absence of a large vestibular It is evident that, also in the absence of a large vestibular It is evident that, also in the absence of a large vestibular It is evident that, also in the absence of a large vestibular It is evident that, also in the absence of a large vestibular 
aqueduct,  there is no relationship between the severity of aqueduct,  there is no relationship between the severity of aqueduct,  there is no relationship between the severity of aqueduct,  there is no relationship between the severity of aqueduct,  there is no relationship between the severity of aqueduct,  there is no relationship between the severity of aqueduct,  there is no relationship between the severity of aqueduct,  there is no relationship between the severity of 

dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA and precocity of SNHLand precocity of SNHLand precocity of SNHLand precocity of SNHLand precocity of SNHLand precocity of SNHLand precocity of SNHLand precocity of SNHL



Our study confirms the association of Our study confirms the association of Our study confirms the association of Our study confirms the association of Our study confirms the association of Our study confirms the association of Our study confirms the association of Our study confirms the association of EVAEVAEVAEVAEVAEVAEVAEVA and mutations and mutations and mutations and mutations and mutations and mutations and mutations and mutations 

in the in the in the in the in the in the in the in the ATP6V1B1 ATP6V1B1 ATP6V1B1 ATP6V1B1 ATP6V1B1 ATP6V1B1 ATP6V1B1 ATP6V1B1 gene gene gene gene gene gene gene gene 

and and and and and and and and 

demonstrates that mutations in demonstrates that mutations in demonstrates that mutations in demonstrates that mutations in demonstrates that mutations in demonstrates that mutations in demonstrates that mutations in demonstrates that mutations in ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4ATP6V0A4 gene can gene can gene can gene can gene can gene can gene can gene can 

also be associated with also be associated with also be associated with also be associated with also be associated with also be associated with also be associated with also be associated with EVAEVAEVAEVAEVAEVAEVAEVA probably only when the probably only when the probably only when the probably only when the probably only when the probably only when the probably only when the probably only when the 

SNHL has an early onset.SNHL has an early onset.SNHL has an early onset.SNHL has an early onset.SNHL has an early onset.SNHL has an early onset.SNHL has an early onset.SNHL has an early onset.



dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA PROJECT: WORK PROGRAMPROJECT: WORK PROGRAMPROJECT: WORK PROGRAMPROJECT: WORK PROGRAMPROJECT: WORK PROGRAMPROJECT: WORK PROGRAMPROJECT: WORK PROGRAMPROJECT: WORK PROGRAM

Task 1Task 1Task 1Task 1Task 1Task 1Task 1Task 1
IDENTIFICATION OF MUTATIONS IN FURTHER IDENTIFICATION OF MUTATIONS IN FURTHER IDENTIFICATION OF MUTATIONS IN FURTHER IDENTIFICATION OF MUTATIONS IN FURTHER IDENTIFICATION OF MUTATIONS IN FURTHER IDENTIFICATION OF MUTATIONS IN FURTHER IDENTIFICATION OF MUTATIONS IN FURTHER IDENTIFICATION OF MUTATIONS IN FURTHER dRTAdRTAdRTAdRTAdRTAdRTAdRTAdRTA PATIENTSPATIENTSPATIENTSPATIENTSPATIENTSPATIENTSPATIENTSPATIENTS

Task 2. Task 2. Task 2. Task 2. Task 2. Task 2. Task 2. Task 2. 
MUTAGENESIS AND CLONING OF THE MUTAGENESIS AND CLONING OF THE MUTAGENESIS AND CLONING OF THE MUTAGENESIS AND CLONING OF THE MUTAGENESIS AND CLONING OF THE MUTAGENESIS AND CLONING OF THE MUTAGENESIS AND CLONING OF THE MUTAGENESIS AND CLONING OF THE ATPaseATPaseATPaseATPaseATPaseATPaseATPaseATPase SUBUNIT GENESSUBUNIT GENESSUBUNIT GENESSUBUNIT GENESSUBUNIT GENESSUBUNIT GENESSUBUNIT GENESSUBUNIT GENES

To obtain To obtain To obtain To obtain To obtain To obtain To obtain To obtain cDNAcDNAcDNAcDNAcDNAcDNAcDNAcDNA for mutated and wild type for mutated and wild type for mutated and wild type for mutated and wild type for mutated and wild type for mutated and wild type for mutated and wild type for mutated and wild type ATPaseATPaseATPaseATPaseATPaseATPaseATPaseATPase subunitssubunitssubunitssubunitssubunitssubunitssubunitssubunits
Expression vector assemblyExpression vector assemblyExpression vector assemblyExpression vector assemblyExpression vector assemblyExpression vector assemblyExpression vector assemblyExpression vector assembly

Task 3. Task 3. Task 3. Task 3. Task 3. Task 3. Task 3. Task 3. 
CELL MODELS FOR FUNCTIONAL STUDIESCELL MODELS FOR FUNCTIONAL STUDIESCELL MODELS FOR FUNCTIONAL STUDIESCELL MODELS FOR FUNCTIONAL STUDIESCELL MODELS FOR FUNCTIONAL STUDIESCELL MODELS FOR FUNCTIONAL STUDIESCELL MODELS FOR FUNCTIONAL STUDIESCELL MODELS FOR FUNCTIONAL STUDIES
Human NIH3T3 fibroblastsHuman NIH3T3 fibroblastsHuman NIH3T3 fibroblastsHuman NIH3T3 fibroblastsHuman NIH3T3 fibroblastsHuman NIH3T3 fibroblastsHuman NIH3T3 fibroblastsHuman NIH3T3 fibroblasts
Human renal tubular cellsHuman renal tubular cellsHuman renal tubular cellsHuman renal tubular cellsHuman renal tubular cellsHuman renal tubular cellsHuman renal tubular cellsHuman renal tubular cells
Yeasts (S. Yeasts (S. Yeasts (S. Yeasts (S. Yeasts (S. Yeasts (S. Yeasts (S. Yeasts (S. cerevisiaecerevisiaecerevisiaecerevisiaecerevisiaecerevisiaecerevisiaecerevisiae))))))))
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