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- Thiazide-sensitive Na+ reabsorption
- Gitelman syndrome
- Hypovolemia,  hypomagnesemia and

hypocalciuria
Gamba et al. PNAS 1993; Simon et al. Nat Genet 1996
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Schlingmann et al. 2002; Walder et al. 2002
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Meij et al. Nat Genet 26: 265-266, 2000

- Gamma subunit of Na,K-ATPase

- Dominant isolated renal Mg2+ loss 

- Normocalcemia and Hypocalciuria 

- Expression in the DCT

FXYD2 mutated in IDHHFXYD2 mutated in IDHHFXYD2 mutated in IDHHFXYD2 mutated in IDHH

Adalat et al. JASN 20: 1123-31, 2009

- Hypomagnesemia and tetany

- Hepatocyte nuclear factor 1B (HNF1B),    
  transcription factor expressed in renal 

- Conserved HNF1 sites in FXYD2 gene 
- Hypermagnesuria and hypocalciuria

- HNF1B regulates transcription of FXYD2 
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Scholl et al. PNAS, 2009

- Hypomagnesemia, hypokalemia 

- Deafness, ataxia and mental 

- Mutation in basolateral K+ channel
retardation

KCNJ10/Kir4.1

    Bockenhauer et al. NEJM, 2009     

- Multimers with Kir5.1
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Stuiver et al. Am J Hum Genet 88: 333-43, 2011

- Hypomagnesemia 
- Fatique 

- Muscle problems
- Epileptic seizures

- Cardiac arrhythmias

CNNM2 in DHCNNM2 in DHCNNM2 in DHCNNM2 in DH

de Baaij et al. J Biol Chem 287: 13644-55, 2012
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Geven et al., Clin Genet, 32:398, 1987
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Renal Mg2+ wastingRenal Mg2+ wastingRenal Mg2+ wastingRenal Mg2+ wasting
Tejpar et al., Lancet Oncol. 8:387, 2007
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Diabetes Mellitus: Type 2 & GestationalDiabetes Mellitus: Type 2 & GestationalDiabetes Mellitus: Type 2 & GestationalDiabetes Mellitus: Type 2 & Gestational

Clearly associated with Mg2+ loss

Plos One, 2012

Diabetes Care, 2011

Hypomagnesemia affects insulin 
resistance & increases risk for diabetes

Treatment with additional Mg2+ reduces 
progression from prediabetes to diabetes

Diabetes care, 2013

1 2 3 5 64

N C

V1393I

K1584E

Diabetes0Mellitus0and0Mg2+0balance

997 women

Women carrying TRPM6 V1393I and/or K1584E 
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