Potassium Channels

Annotated Bibliography and URLs

Missy Cavallin

Primary Literature in Presentation

Long SB et al. (2005) Crystal structure of a mammalian voltage-dependent Shaker family K+ channel. Science 309:897-903.

This paper describes the crystal structure for Kv1.2.  Figures show the different subunits and the interactions between the subunits.  The structure of Kv1.2 is also compared to bacterial K channels.

Sands ZA and MSP Sansom. (2007) How does a voltage sensor interact with a lipid bilayer? Simulations of a potassium channel domain. Structure 15:235-244.

Computer modeling is used to demonstrate the interactions of the positively charged S4 helix of KvAP interacts with lipid bilayers.  The penetration of water into the pore of the channel is one method of stabilization of the helix into the membrane.  Hydrogen bonds between the charged amino acids of the S4 helix and the phosphate head groups of the lipid bilayer is another method of stabilization.

Oliva Carolina et al. (2005) Slow inactivation in voltage gated potassium channels is insensitive to the binding of pore occluding peptide toxins. Biophysics Journal 89:1009-1019.

C-type (slow) inactivation and toxin binding require similar amino acid residues.  This paper examined whether or not these two processes inhibited each other.  Toxin binding to the Shaker B channel did not change the rate of inactivation of the channel.  Therefore, the geometry of the toxin binding residues and the residues responsible for slow inactivation is conserved during both processes.

Other Articles

Gutman GA et al. (2005) International Union of Pharmacology. LIII. Nomenclature and molecular relationships of voltage-gated potassium channels. Pharmacol Rev 57:473-508.

This review describes the most current nomenclature to be used when describing voltage-gated K channels.  The tables also describe the basic physical properties of each member of the family.

Doyle DA et al. (1998) The structure of the potassium channel: molecular basis of K+ conduction and selectivity. Science 280:69-77.

This paper looks at features of the structure of KcsA (bacterial K channel) in order to propose how K ions move through the channel and how selectivity of K ions is achieved.  The K ions travel single file through the selectivity filter and are attracted to the filter by the negatively charged helices projecting towards the filter.

Yellen G. (2002) The voltage-gated potassium channels and their relatives. Nature 419:35-42.

A review article summarizing some of the basics about the voltage-gated K channel family.  Structure, selectivity, and gating are explored.  Good reference for a brief overview of these topics.

Kurata HT and D Fedida. (2006) A structural interpretation of voltage-gated potassium channel inactivation. Progress in Biophysics and Molecular Biology 92:185-208.

This review discusses the different types of inactivation of voltage-gated K channels.  The authors introduce a third type of inactivation called U-type.  The U-type inactivation-voltage relationship is a U-shape, meaning higher inactivation rates at intermediate voltages versus high or low voltages.

Kiss L et al. (1999) Contribution of the selectivity filter to inactivation in potassium channels. Biophysics Journal 76:253-263.

This article proposes that the method of C-type inactivation is mediated by changing the selectivity of the channel.  When the channel is open, it is selective for K.  As inactivation begins, the channel becomes less permeable to K and more permeable to Na.  Finally, the channel is completely inactivated to a non-conducting state.  This paper explores the controversy regarding C-type inactivation of changes at the selectivity filter or changes at the extracellular surface of the channel.

Weaver AK et al. (2007 in press) BK channels are linked to IP3-receptors via lipid rafts: a novel mechanism for coupling [Ca+2]I to ion channel activation. The Journal of Biological Chemistry.

This paper describes the interaction of BK channels with IP-3 receptors in lipid rafts.  The Ca that activates the BK channel comes into the cell via the IP-3 receptor.  This demonstrates the coupling of the channel to the second messenger source.

Liu B et al. (2007) Modelling the pH-dependent properties of Kv1 potassium channels. J. Mol. Biol. 368:328-335.

The conformation of Kv1.4 changes with pH.  This process involves H508 and K32 amino acids.  These pH-induced changes in channel conformation are proposed to be involved in C-type inactivation of the channel.  This work was based on computer modeling experiments.

Cai S and F Sesti. (2007) A new mode of N-type inactivation in a Caenorhabditis elegans voltage-gated potassium channel. The Journal of Biological Chemistry 282:18597-18601.

The voltage-gated K channel in C. elegans is unique because it possesses a N-inactivating ball and an N inactivation regulatory domain (NIRD) within the same subunit.  This regulation is occurring independently of the accessory subunits.

Zhang L et al. (2007) Contribution of hydrophobic and electrostatic interactions to the membrane integration of the shaker K+ channel voltage sensor domain. PNAS 104:8263-8268.

This paper describes the importance of the hydrophobic S3 helix and the salt bridges between S2 and S4 for the insertion of the voltage sensor domain (charged S4) into the membrane.  This suggests that multiple mechanisms are required for the stabilization of the voltage sensor into the membrane.

Campos FV et al. (2007) Two atomic constraints unambiguously position the S4 segment relative to S1 and S2 segments in the closed state of shaker K channel. PNAS 104:7904-7909.

This paper describes the geometric constraints on the K channel to close and open.  There is a hydrophobic plug between the water filled cavities of the channel.  There are also disulfide and metal bridges that are formed in the closed state.  The movement of the S4 helix must take these constraints into account.

URLs

http://en.wikipedia.org/wiki/Potassium_channel
This website offers basic information about the K channels.  There are also links to describe various subtopics regarding channel structure and function.

http://k-channels.med.nyu.edu/
This website also provides basic information about K channels.

http://vkcdb.biology.ualberta.ca/index.html
This is a database of voltage-gated K channels.

http://www.neuro.wustl.edu/neuromuscular/mother/chan.html#k
This site provides information on the types of K channels.  This was the source I utilized for portions of my lecture.

http://cvpharmacology.com/antiarrhy/potassium-blockers.htm
This site provides a description of K channel blockers that act as antiarrhythmics.

http://www.nature.com/nature/focus/ionchannel/index.htm
This is an in focus look at ion channel structure and function.  There is an archive of current and past articles as well.

http://nerve.bsd.uchicago.edu/kHTML/K_chan.htm
This site describes different aspects of voltage dependent K channels, including subunit structure, pore structure, the voltage sensor, and the channel operations.

http://sf.anu.edu.au/Vizlab/viz_showcase/shinho_chung/
The creators of this site describe their theoretical calculations based on the structure of Kv channels.  They describe shape, molecular dynamics, electrostatic forces. and Brownian movement of the channel.

http://www.ipmc.cnrs.fr/~duprat/ipmc/nomenclature.htm
This website provides the nomenclature of the K channel superfamily.

http://s.webring.com/hub?ring=ionchannels
This is a web ring focusing on ion channel resources for research.  Electrophysiology, molecular biology, protein structure, and pharmacology resources are all described.  You can even search based on a specific ion channel type.

