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Sodium Channels

Li, R.A., Tomaselli, G.F.  “Using the deadly (-conotoxins as probes of voltage-gated sodium channels.”  Toxicon 44: 117-122, 2004.

-A review on the peptide toxin sodium (Na)-channel inhibitors known as (-conotoxins and their function.  This paper was selected for its use of toxins for purposes other than strict channel blocking-to identify the specific binding sites of the toxin and identify further specific details about the structure of the Na channel (which is still not fully understood).  This toxin was also responsible for showing that the four domains are arranged clockwise “when viewed from the extracellular side.”

Tikhonov, D.B., Zhorov, B.S.  “Sodium Channels: Ionic Model of Slow Inactivation and State-Dependent Drug Binding.”  Biophysical Journal 93: 1557-1570, 2007.

-Good paper-serves to illustrate the advantages towards using a computer model to understand structure.  However, since the structure has not been found for voltage-gated Na channels, they used the voltage-gated potassium (K) channel structure as a template (due to sequence homology-how alike the amino acid sequences were between the two channels).  They examined a Na-saturated model and a Na-deficient model for comparison.  By examining which models had the lowest free energy (and therefore the most chemically stable), they provided conclusions about possible ring structures in the channel.

Malik, B., Price, S.R., Mitch, W.E., Yue, Q., Eaton, D.C.  “Regulation of epithelial sodium channels by the ubiquitin-proteasome proteolytic pathway.”  Am. J. Physiol. Renal Physiol. 290: F1285-F1294, 2006.

-Very helpful review.  While it goes into a great amount of detail about the ubiquitin pathway of regulation for membrane surface proteins, it highlights the epithelial Na channel as an example of how channels are regulated on membranes: by upregulation or downregulation of these channels on the membrane by clathrin-mediated endo- or exocytosis.  The first part of the review is best, as it clarifies these ideas for us without requiring us to go back and review old texts.  Afterward, the paper remains interesting (for some) when it clarifies the action of Nedd (a developmentally repressed protein) in the ubiquitin pathway.

Gormley, K., Dong, Y., Sagnella, G.A.  “Regulation of the epithelial sodium channel by accessory proteins.”  Biochem. J. 371: 1-14, 2003.  Great Britain.

-Review article that first goes into the details of the epithelial Na channel (ENaC) regarding structure and regulation.  This provides a lot of background detail on the work that has been done on ENaC and the makeup of the channel, especially subunit composition.  The actions of Nedd4 on ENaC are well-described, as well as hormonally-induced protein interactions with the channel.

Catterall, W.A., Goldin, A.L., Waxman, S.G.  “International Union of Pharmacology.  XLVII.  Nomenclature and Structure-Function Relationships of Voltage-Gated Sodium Channels.”  Pharmacological Reviews, Vol. 57, No. 4: 397-409, 2005.

-Great review on the background of voltage-gated Na channels, especially structure, function, and other introductory information combined with newer information.  One of the major benefits of having this paper, however, is the characterizations of Nav1.1-1.8 voltage-gated Na channels, including distribution, pharmacology, ion selectivity, and activation voltages.  An excellent resource.

Ribeiro, M.A., Cabral, H.O., Costa, P.F.  “Modulatory effect of NO on sodium currents in a neuroblastoma cell line: Aspects of cell specificity.”  Neuroscience Research 58: 361-370, 2007.

-NO (nitric oxide) can directly modulate ion channel function (typically by sulfhydryl reactions with cysteine residues, which can alter channel conformation, among other effects).  Na channels are known to have many Cys residues close to where pores are hypothesized to be; therefore this group decided to test membrane excitability in the presence of NO donors.  These donors seem to decrease peak Na current.  More work will be needed to fully understand the range of effects that NO has on channel function.

Bendahhou, S., O’Reilly, A.O., Duclohier, H.  “Role of hydrophobic residues in the voltage sensors of the voltage-gated sodium channel.”  Biochimica et Biophysica Acta 1768: 1440-1447, 2007.

-This paper utilized site-directed mutagenesis to elucidate the effects of hydrophobic residues in the voltage sensors of domains 1, 2, and 3 of the voltage-gated Na channel.  By switching leucines and phenylalanines to alanine residues, the group showed that there were different effects on the channel’s activation and current output based on which voltage sensor was mutated.  This led them to hypothesize that different voltage sensors have different purposes.

Nonselective Cation Channels/TRP Channels

Schindl, R., Romanin, C.  “Assembly domains in TRP channels.”  Biochemical Society Transactions 35: 84-85, 2007.

-A brief review of the different structural characteristics of TRP channels that are essential for proper TRP channel formation and, therefore, function.  Good resource.

Harteneck, C.  “Function and pharmacology of TRPM cation channels.”  Naunyn-Schmiedeberg’s Arch Pharmacol. 371: 307-314, 2005.

-A review that helps to identify which types of TRP channels are responsible, or at least implicated, in different biological phenomena.  The review categorizes by the different TRP channel subunits and their unique properties.

Amaral, M.D., Pozzo-Miller, L.  “TRPC3 Channels Are Necessary for Brain-Derived Neurotrophic Factor to Activate a Nonselective Cationic Current and to Induce Dendritic Spine Formation.”  J. Neuroscience 27(19): 5179-5189, 2007.

-Excellent paper.  The authors go through, using electrophysiology and pharmacology (among other techniques), to check and find many different portions of a single signaling cascade for BDNF to result in an increase in dendritic spine formation.  TRPC3 channels are implicated in responding to BDNF with a slow developing but sustained membrane depolarization.  

Hille, B.  “Ion Channels of Excitable Membranes.”  Sinauer Associates, Inc.  Sunderland, MA, USA.  3rd Edition.  Copyright 2001.  Chapters 1, 2, 3, 6, 8, 12, 13, 16, 17, 19, 20.

URLs

http://www.mun.ca/biology/desmid/brian/BIOL2060/BIOL2060-13/
-A site full of biology diagrams that are quite useful when one requires cartoons that aren’t available in review articles to explain a fundamental concept.

www.chemfinder.com
-Contains information on just about any chemical that is synthesized or used in a lab setting.  Includes information on structure (2-D and 3-D), boiling point, melting point, and other useful data.

http://s12-ap550.biop.ox.ac.uk:8078/dynamite_html/gallery_files/nAChR_covariance_lines_small.png
-A website that is comparing three different programs for creating molecular models of various channels.  Useful to help decide which program would best suit your needs.

http://www.neuro.wustl.edu/NEUROMUSCULAR/mother/chan.html
-Outlines some basics about various ion channels and links these ideas to various diseases that implicate ion channel dysfunction.

http://www.ionchannels.org/
-The name says it all-information about all sorts of various ion channels with links to videos, pictures, and other materials.

http://www.ccbm.jhu.edu/software/nacm.php
-Link goes to simulation software for 3 actions that are heavily influenced by Na channels.

http://www.sciencemag.org
-Online links to Science, which has many different articles on ion channels, including important historical articles.

http://www.cellscience.com
-Helpful site with lots of information on cell biology as a whole.

http://chemblogs.org
-While useful for keeping up to date on the latest chemistry news, can also be a great source of user-generated models for different ion channels.

http://www.freepatentsonline.com
-A source of information that normally isn’t readily available online, especially encoding polynucleotides and their splice variants, for the public to have access to making these on their own.
