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Na & non-specific cation channels 

1. Catterall, WA (2000) From ionic currents to molecular mechanisms: the structure and function of voltage-gates sodium channels. Neuron. 26:13-25.
I thought this was a really nice general review. It summarizes the general features of all voltage-gated sodium channels and nicely details the functional units of the molecule. While the focus is on those functional aspects, smaller sections of the review also deal with neuromodulation and channelopathies. 
2. Chattopadhyay, M, Mata, M, & Fink, DJ (2011) Vector-mediated release of GABA attenuates pain-related behaviors and reduces Nav1.7 in DRG neurons. Eur. J. Pain. doi: 10.1016/j.ejpain.2011.03.007
While it doesn’t include any electrophysiology, this paper is one of many that looks closely at the 1.7 sodium channel isoform.  Nav1.7 is expressed in the dorsal root ganglia and is important for pain transduction. A mouse pain model was used to examine how addition of extra GABA expression down-regulates pain by decreasing Nav1.7 expression and blocking PKC phosphorylation.
3. Clapham, DE, Runnels, LW, & Strubing C (2001) The TRP ion channel family. Nature Rev. Neurosci. 2:387-396.
Transient Receptor Potential channels are non-selective cation channels about which much remains unknown, even though they are present in dozens of tissues. This interesting review breaks them down into three categories.  What makes TRP research so complicated is the fact that the channels can be modulated by phosphorylation and/or may be Ca+2 dependent. Additionally, non-channel functions may also exist; for example, some have explored the link between TRP and cancer growth.
4. Goldin, AL (2001) Resurgence of sodium channel research. Annu. Rev. Physiol. 63: 871-894.
The title of this review is somewhat misleading.  The paper primarily deals with the classification of the alpha and beta subunits of sodium channels.  It goes into great detail about the location and primary functions of the different alpha subtypes as well as the modulatory actions of the beta subunit.
5. Guillem, K, Bloem, B, Poorthuis, RB, Loos, M, Smit, AB, Maskos, U, et al. (2011) Nicotinic acetylcholine receptor 2 subunits in the medial prefrontal cortex control attention. Science. 333:888-891.
The NAChR is a non-specific cation channel. As ACh levels in the brain decrease with age, and cognitive performance decrease, it is theorized that ACh in the brain, specifically via NAChR activation, is important for some aspects of cognition. Using KO mice lacking the 2 subunit of the receptor, Guillem et al. examined both cognitive performance and receptor activation. KO mice had significantly more omissions on a trained cognitive task. Additionally, the GFP-labeled cells lacking the 2 failed to respond normally to ACh. When the mice were treated with a vector to replace 2 expression, their performance on the cognitive test matched that of controls. Likewise, the rescued cells now responded normally to ACh and its antagonist. In addition to showing that NAChR’s are important for cognitive function, this paper also shows that the 2 is somehow crucial for channel activation in response to a ligand.
6. Harpsoe, K, Ahring, PK, Christensen, JK, Jensen, ML, Peters, D, Balle, T (2011) Unraveling the high- and low-sensitivity agonist responses of nicotinic acetylcholine receptors. J. Neurosci. 31(30):10759-10766.
The interface between the alpha and beta subunits of the NAChR is where ACh binds. The receptor comes in two subtypes: one with 2 alpha and 3 beta subunits, and one with 3 alpha and 2 beta subunits. Each subtype can bind two ACh molecules. However, even with 2ACh bound, the 32 subtype seems to show lower sensitivity to its agonist and fails to maximally activate. By selective expression of the two subtypes in Xenopus oocytes, the authors found that the 32 subtype must express a third lower-sensitivity ACh binding site at the alpha-alpha interface that is necessary for full activation of this receptor type. While they do not report actual electrophysiological recordings, the paper does do a good job fully examining the competing hypotheses to explain the different properties of each channel type.
7. He, B & Soderlund, DM (2010) Human embryonic kidney (HEK293) cells express endogenous voltage-gated sodium currents and Nav1.7 sodium channels. Neuroscience Letters. 469:268-272.
This paper characterizes the TTX sensitive current in a population of HEK293 cells, a cell line commonly used to express and test ion channel proteins. It is known that these cells have functional calcium and potassium channels, but endogenous sodium channels have not been previously characterized. Existing data said that the sodium channel-like currents were not specific to the Na ion and were insensitive to TTX. This paper finds, though, that two major cell types exist in the HEK293 population: a cell with a current sensitive to some blockade by cadmium and another current that is blocked more by TTX. The TTX-sensitive current was also sensitive to the pyrethroid insecticide tefluthrin, which further supported it to be a sodium channel. PCR was also used to identify Na channel alpha subunits, and Nav1.7 was the most commonly expressed. From these characteristics, the authors conclude that HEK293 cells do indeed express their own sodium channels, so extra care must be taken if they are to be used for channel expression studies.
8. Mano, I & Driscoll, M (1999). DEG/ENaC channels: a touchy superfamily that watches its salt. BioEssays. 21(7):568-578.
This review is really nice. It has simple figures and informative boxes that help allow for easy understanding.  DEGs (degenerins) and ENaCs (epithelial sodium channels) are sodium-selective channels present in many cell types. In the C. elegans, for example, these channels are involved in everything from salt regulation and acid sensing (the role of ENaCs in human kidneys and the taste system, respectively) to mechanosensation and proprioception.
9. Rowe, AH, Xiao, Y, Scales, J, Linse, KD, Rowe, MP, Cummins, TR, et al. (2011) Isolation and characterization of CvIV4: a pain inducing scorpion toxin. PLoS ONE. 6(8):e23520.
Toxins are regularly used to aid in the characterization of sodium channels. Alternatively, sodium channels can be used to help characterize toxins. In this article, the pain-causing fraction of a scorpion toxin is isolated (using the paw-licking response in mice). Next, researchers look at how the toxin affects the 9 voltage-gated sodium channel isoforms. The isolated toxin, CvIV4, slows inactivation in isoforms 1.2, 1.3, 1.4, and 1.7.  It does not seem to alter any other functional aspect of the channel. Because 1.7 is found in the dorsal root ganglia, it was hypothesized that the pain-causing effect of the toxin is primarily via these channels.
10. Volkers, L, Kahlig, KM, Verbeek, NE, Das, JHG, van Kempen, MJA, Stroink, H, et al. (2011) Nav1.1 dysfunction in genetic epilepsy with febrile seizures-plus or Dravet syndrome. Eur. J. Neurosci. doi: 10.1111/j.1460-9568.2011.07826.x
Sodium channels have been implicated in some epilepsies. If we remember that voltage gated sodium channels are critical for action potentials, it is clear why overactive channels could contribute to seizures. In this article, the authors replicate four mutations observed in real seizure patients and characterize their electrophysiological properties. Two of the mutations, both on the alpha subunit and in the pore loop of the sodium channel, produced channels that were completely non-functional. Two other mutations, again on the alpha subunit but this time within the voltage sensing region, produced functional channels. However, these channels displayed several abnormal properties. Unlike normal voltage-gated sodium channels, these opened more slowly and at lower voltages. They also failed to inactivate quickly. All these properties make them prone to re-activation and the type of repetitive, uncontrolled firing that might be characteristic of an epileptic brain.
11. Weiss, J, Pyrski, M, Jacobi, E, Bufe, D, Willnecker, V, Schick, B, et al. (2011) Loss-of-function mutations in sodium channel Nav1.7 cause aosmia. Nature. 472:186-192.
This paper is another with great methodology. They begin by looking at several patients who have congenital analgesia (cannot feel acute pain). They establish that these same subjects also cannot distinguish smells. As mutation in Nav1.7 is known to cause analgesia, the researchers looked into its role in smell.  With KO mice, electrophysiology and behavioral tests were employed to show that the mice could not smell because of their missing Nav1.7. The channel isoform is critical for action potential conductance from olfactory sensory neurons to mitral cells.
Websites:

1. http://nerve.bsd.uchicago.edu/med98a.htm#contents
Online “book” on The Nerve Impulse about axons and action potentials. Electrical properties are highlighted.
2. http://neuromuscular.wustl.edu/mother/chan.html
HUGE outline on types of channels, focusing on related disorders. Every link takes you to another outline or another page with more detailed information. This one is extremely dense, but stars next to the text take you to information pages on protein sequence and mutations. 
3. http://www.youtube.com/watch?v=zH7s4tywHX0
Brief video on the difference between “closed” and “inactive” states of the Na channel. Other science videos can be found in the links.
4. http://brainu.org/files/movies/action_potential_cartoon.swf
Fun video on the generation of an action potential, including the gating of sodium and potassium channels and the importance of the Na/K pump. It is a cartoon, but it does a good job of covering the important aspects that may be confusing to someone unfamiliar with neuronal activity. Additional videos can also be found on their home page.
5. http://numberlinx.org/HHActionPotl1.html
Dials at the bottom of the page change amplitude and duration of a test pulse. The action potential (if one is generated) is displayed in the top right trace, and the image to the left shows ion movement.
6. http://faculty.plattsburgh.edu/donald.slish/Main.html
This link takes you to a Xenopus oocyte homepage, with links that lead to “slideshows” that cover everything from basic laws of electricity, to voltage clamp, to pipettes and amplifiers. The set up is very basic and accessible. 

7. http://www.iuphar-db.org/DATABASE/FamilyIntroductionForward?familyId=82
The first page of this database is a nice introduction to Na channels. To the left are links to pages for each of the nine voltage-gated isoforms. On those pages, you can find links to other websites (like Wikipedia and other databases) as well as information on naming, structure, electrical properties, etc.

8. http://www.atlantox.com/attachments/034_E%20Benoit-CNRS.pdf
I included this pdf because it has a great detail of specific information on toxins (where they come from, symptoms, structure, site of action, etc) and also goes over the basics of Na channel structure and function.
9. http://www.blackwellpublishing.com/matthews/channel.html
Another simple animation that step-by-step shows the opening and closing of Na and K channels during phases of the action potential. Another good one is: http://highered.mcgraw-hill.com/sites/0072943696/student_view0/chapter8/animation__voltage-gated_channels_and_the_action_potential__quiz_1_.html
10. http://www.science-display.com/new/datenbank/detail.php?action=edit&id=23
Another interactive video, this one covers the basic techniques of patch clamp.
