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Water transport by GLUT 
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Zeuthen et al., J. Membrane Biol., 2010 

Secretory cell 
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K+ channels 
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K+ channel structure 

6 TM 



Xenopus laevis oocytes 
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Expression in Xenopus laevis oocytes 



Two-electrode-voltage-clamp setup 
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KCNQ1+AQP1
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Effect of gradual cell volume changes 
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Volume:  BK vs. KCNQ1 
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Slick (slo2.1) and slack (slo2.2) 

Slick Slack 

- High conductance K channels 
- Activation: Na and Cl (slick and slack) 
- Inhibition: ATP (slick) 
- Expression: CNS, heart (?), other (?) 
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Slick is sensitive to cell volume 



Slick is sensitive to cell volume 



Slack is insensitive to cell volume 



Mechanism ? 



Extracellular ATP? 



Is PIP2 the answer ? 



Slick and Slack are sensitive to PIP2 



PIP2 does not affect sensitivity to cell volume 
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Slick/Slack channels 



Heteromers show graded sensitivity 

Slick Slack 



Heteromers show graded sensitivity 

Slick Slack 
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Heart  
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Functional interaction: AQP – K+ channels 
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1.  A number of transporters cotransport solutes and 
water. 
 

2. A number of K channels are precisely regulated by 
small changes in cell volume through ”functional 
interaction” with aquaporins. 
 

3. This may be an important regulatory mechanism in 
cardiac myocytes and epithelial cells. 
 

4. The regulation is not mediated through membrane 
stretch, phosphorylation, pH, Ca, ATP or PIP2 
 

5. Slick and slack may provide insight ……. 
 
 
 

Conclusion: a new regulatory mechanism 
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