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1. Steinert JR, Robinson SW, Tong H, Haustein MD, Kopp-Scheinpflug C, Forsythe ID. Nitric oxide is an activity-dependent regulator of target neuron intrinsic excitability. Neuron 2011 Jul 28;71(2):291-305.
In this article, the authors observed the changes of intrinsic ionic conductances in response to the synaptic activity. By taking advantage of the use of “unpaired recording (this term is used in the statistical sense: control and test data are from different neurons)”, they could avoid changes of intracellular signaling by dialysis under whole-cell recording configuration. The neurons in both brain stem and hippocampus, glutamatergic excitatory synaptic inputs switch the dominance of delayed rectifier outward current from Kv3 to Kv2 with PKC and No-dependent manner. Activity-dependent Kv2 current potentiation is necessary to accommodate high-frequency fidelity since this delayed rectifier channel has slower activation and deactivation kinetics allowing enhance membrane hyperpolarization with broadening of the average half-width of action potentials. 
2. Huang H, Trussell LO. KCNQ5 channels control resting properties and release probability of a synapse. Nature Neuroscience 2011 Jun 12;14(7):840-7
To address the K+ channel contribution for the resting membrane potential in presynaptic terminals, presynaptic voltage and current clamp recordings were performed in the calyx of Held which is a giant glutamatergic terminal in the media nucleus of the trapezoid body (MNTB). Through pharmacological approach, they found out KCNQ subunits are involved in the presynaptic current. Isolated KCNQ current by the channel blocker XE991 is well suited to slow activation and deactivation kinetics of KCNQ channel. Especially, KCNQ5 subunits are expressed in presynaptic terminal based on their immunohistochemical observations. Presynaptic KCNQ5 current is regulated by PIP2 and PKC with distinct mechanisms and evoked excitatory postsynaptic currents (EPSCs) data represent KCNQ5 channel activity is directly related to presynaptic transmitter release.
3. Choi M, Scholl UI, Yue P, Björklund P, Zhao B, Nelson-Williams C, Ji W, Cho Y, Patel A, Men CJ, Lolis E, Wisgerhof MV, Geller DS, Mane S, Hellman P, Westin G, Åkerström G, Wang W, Carling T, Lifton RP. K+ channel mutations in adrenal aldosterone-producing adenomas and hereditary hypertension. Science 2011 Feb 11;331(6018):768-72.
The authors in this article found out somatic mutations in the potassium channel KCNJ5 expressing in adrenal glomerulosa cells from aldosterone-producing adenoma patients and inherited KCNJ5 mutation which both a cause of severe hypertension and unrestricted cell proliferation by performing whole exome capture and DNA sequencing. They characterized chicken K+ channel KCNJ12 that is 90% identical to human KCNJ5 channel by X-ray crystallography to map the location of mutations in KCNJ5. G151R mutation is located in the first glycine of the K+ channel selectivity filter, L168R mutation is in the inner helix of the channel and T158A mutation occurs in the loop between the selectivity filter and the second transmembrane domain. Voltage-clamp recording in 293T cells expressing either one of mutations explained that the mutated channel lost the selectivity to K+ ions so that conduct Na+ ions as well as K+ ions. Na+ current through the mutated channel makes glumerulosa cells constitutively depolarized resulting in high intracellular Ca2+ level to turn on production of aldosterone and cell proliferation.
4. Mirkovic K, Wickman K. Identification and characterization of alternative splice variants of the mouse Trek2/Kcnk10 gene. Neuroscience 2011 Jul 31. [Epub ahead of print]
To study the structural and functional diversity of Trek2, two-pore domain K+ channel in the CNS, authors first used a BLAST search to find novel cDNA sequence for the first pore domain in Trek2 that have not been studied. And they found out unknown splicing variant called Trek2b. By performing RT-PCR with whole-brain total RNA, they was able to observe the predicted size and DNA sequence for Trek2 in various brain regions. Next, they conducted whole-cell current recording in HEK 293 cells expressing Trek2 splice variants to study the function of this channel. N-terminal Trek2 splice variants showed outward rectification currents and the total amount of current from Trek2b expressing cells were significantly larger compare to that from Trek2a and Trek2c expressing cells. Finally, by using a surface biontnylation approach, higher level of surface channel expression is the reason for the large amount of conductance of Trek2b splice variants. 
5. Yamamoto K, Ueta Y, Wang L, Yamamoto R, Inoue N, Inokuchi K, Aiba A, Yonekura H, Kato N. Suppression of a neocortical potassium channel activity by intracellular amyloid-β and its rescue with Homer1a. J Neurosci. 2011 Aug 3;31(31):11100-9.
In this article, the authors are presenting one of the possible pathogenesis of Alzheimer’s disease by addressing BK channel modulation by the accumulation of intracellular Aβ in the early stage of the disease. By containing Aβ recombinants and Fura-2 in the recording pipette during whole-cell patch-clamp recording, they observed broadening of the action potentials and increase of intracellular Ca2+ level by Aβ42 fragment in neocortical pyramidal cells. The application of BK channel blocker (charybdotoxin) and the channel opener (isopimaric acid), they concluded BK channel is blocked by Aβ42 resulting in broaden of spikes not voltage-gated calcium channels. They showed electroconvulsive shock that is known as a treatment for severe depression prevent BK channel blockade by Aβ via scaffolding protein Homer1a in Homer1a knock-out mice. Finally, conducting current-clamp recording in neurons from Alzheimer’s disease model mice (3xTg), they proved that intracellular accumulation of Aβ can occur in the early stage of AD and electroconvulsive shock can counteract the increase of the spike width by opening BK channels through Homer1a protein action.
6. Choe S. Potassium channel structures. Nat Rev Neurosci. 2002 Feb;3(2):115-21. Review.
K+ channels consist of four subunits forming ion pathways in the center. Two inner helices and a P-loop between them are the identity of K+ channels with additional features depending on subfamilies. The selectivity for K+ is decided by filter which has main-chain carbonyl oxygens from aino-acid residues Thr-Val-Gly-Tyr-Gly in P-loop. Interaction between two potassium ions inside the filter favors high conduction rate of the channel. Gating of voltage-gated potassium channel initiated by S4 domain, the voltage sensor and following conformational change is concerted with the part called ‘transducer box’. Channel tetramerization is determined by T1 tetramerization domain for selective assembly within a same subfamily. To inactive for voltage-gated potassium channels, they have the inactivation ball which is a domain of ~30 amino acids connecting to T1. Finally, channel function can be regulated by protein-protein interactions and the amino or carboxy-terminal domain of a channel can be a favorable site to be phosphorylated by many tyrosine kinase receptors to induce or suppress channel activity. 
7. Doyle DA, Morais Cabral J, Pfuetzner RA, Kuo A, Gulbis JM, Cohen SL, Chait BT, MacKinnon R. The structure of the potassium channel: molecular basis of K+ conduction and selectivity. Science 1998 Apr 3;280(5360):69-77.
Dr. Makinnon’s group revealed the mystery of the potassium channel conductance and its selectivity by X-ray crystallographic study to 3.2 angstroms with the potassium channel from Streptomyces lividans. They found out the potassium channel signature sequence constructs the selectivity filter with main chain carbonyl oxygen atoms. By using the experimental electron-density map they determined strong side chain density to attract potassium ions. The experiment with Rb+ which is nearly a perfect K+ analog in terms of its size and permeability characteristics, they concluded that two K+ ions about 7.5 angstroms apart in the selectivity filter can lower the high affinity of K+ ions to the filter with their electrostatic repulsive forces and make possible the high rate of conduction. 
8. Hansen SB, Tao X, Mackinnon R. Structural basis of PIP(2) activation of the classical inward rectifier K(+) channel Kir2.2. Nature 2011 Aug 28. doi: 10.1038/nature10370. [Epub ahead of print]
This article presents the regulation of Kir2.2 channel, inward rectifier by PIP2, lipid molecule and also known as a ligand for the channel. First to see the direct regulation of Kir2.2 by PIP2, they performed inside-out patch from Xenopus oocytes. As PIP2 runs down in the bath solution, inward K+ currents reduced. And with X-ray crystallographic study with Kir2.2 from chicken in the presence of the short-chain derivative PIP2 at 3.3 angstroms resolution, it turns out that one PIP2 molecule binds to each of the four channel subunits between the transmembrane domain (TMD) and the cytoplasmic domain (CTD). TMD contains non-specific phospholipid-binding regions and CTD has a specific phosphatidylinositol-binding region, which is in charge of the conformational change when the channel opens by PIP2 binding. In conclusion, they proposed a large conformational change of Kir2.2 by PIP2 makes CTD becomes tethered to the TMD and the inner helix activation gate opens. 
9. Maher BJ, Westbrook GL. SK channel regulation of dendritic excitability and dendrodendritic inhibition in the olfactory bulb. J Neurophysiol. 2005 Dec;94(6):3743-50.
To study the involvement of SK channel (small-conductance calcium-activated potassium channel) current in dendritic excitability in the olfactory bulb, first they determined the cell types expressing SK currents. Under the voltage-clamp configuration in the presence of NBQX, AP5, TTX and TEA to block transmitteter and voltage-gated channels, brief depolarization-step application revealed that only mitral cells have SK channel currents. Since NMDA autoreceptors in mitral cells can be a source of dendritic calcium transients that can affect SK channel activity, they tested whether NMDA autoreceptor-mediated calcium influx activates SK channels in mitral cells and it turns out NMDA receptor activation is not necessary for increase of calcium influx for SK channel activation. By observation of spiking behavior of mitral cells under the blockade of SK channels, action potential frequency of mitral cells not granule cells and inhibitory postsynsptic currents (IPSCs) data presented Apamin, SK channel blocker increased dendrodentritic inhibition which makes SK channel have a dual role in regulating dendritic excitability and neurotransmitter release. 
10. Suh BC, Hille B. Recovery from muscarinic modulation of M current channels requires phosphatidylinositol 4,5-bisphosphate synthesis. Neuron 2002 Aug 1;35(3):507-20. 

In this article, authors show that how M current channels recover the current suppression by muscarinic modulation. First they proved voltage-dependent kinetics and muscarinic modulation of M current under voltage-clamp configuration in tsA cells expressing KCNQ2/KCNQ3. And they found out ATP has an important role in the recovery from muscarinic suppression of M current by observing the amount of current in various time course and ATP concentrations. Nonhydrolyzable from of ATP was not functional to the recovery but ADP was able to substitute for ATP. By testing various kinase inhibitors including Worttmannin, PI3 and 4-kinase inhibitor, they concluded lipid phosphorylation by PI4-kinase is critical for recovery from muscarinic modulation of M current. 
Useful URLs about potassium channel
http://sbcb.bioch.ox.ac.uk/kdb/homology.php
This sites provide database about subfamilies of potassium channels those structures are determined by X-ray crystallography with further details about each channel type and related references.
http://www.web-books.com/MoBio/Free/Ch2F4.htm
It provides selected review and research articles not only about potassium channels but also sodium, calcium, chloride and etc. 

http://biologicalworld.com/articles/modules/smartsection/item.php?itemid=37
You can fine bibliographies about various types of potassium channels from other and it can be a good references.

http://ghr.nlm.nih.gov/gene/KCNJ5
This website provides all about KCNJ5 genes which we covered during the presentation. The location of the gene, related diseases with mutation of the gene, additional links about the genes, etc…

http://vkcdb.biology.ualberta.ca/
This website is a part of an ongoing project on the structure/function relationships in VKCs in the laboratory of Dr. Warren J. Gallin at the University of Alberta, Canada and they provide a sequence database of voltage-gated potassium channels (VKCs) from Eukaryotes, Bacteria and Archaea. 
http://wn.com/potassium_channel
It contains combined video showing 3D structure of potassium channel general concept of the channel from 14 different people’s work.
http://highered.mcgraw-hill.com/sites/0072495855/student_view0/chapter2/animation__how_the_sodium_potassium_pump_works.html
Well-made animation about how sodium/potassium ATPase pump works and lots of others mechanisms about almost everything about our body. 
http://www.bioscience.co.uk/products/potassium-channel-cell-lines
It provides the list of replicating and non-replicating potassium channel cell lines that you can utilize if you work on potassium channels or interested in research on them.

http://www.proteopedia.org/wiki/index.php/Potassium_Channel
Not only the 3D image of potassium channel. As you read through the information about the channel you can click on the text and it will show you the close-look at the amino acid sequence and where they reside. Really good visual guide for the structure of the channel.
http://anusf.anu.edu.au/Vizlab/viz_showcase/shinho_chung/
You can check out the simulation of action potential with the conformational change of potassium channel at each stage of action potential.
