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Lin et al. A single amino acid substitution in CFTR converts ATP to an inhibitory ligand. J Gen Physiol.  2014. Oct;144(4):311-20
The authors of this paper are studying how mutation of amino acid G551 in the CFTR chloride channel alters ATP’s affect on the channel. In the wild-type channel, ATP binds at two binding sites and acts as an excitatory ligand to the channel at both sites. In a G551D mutant, the authors found that ATP binding at the second ATP binding site actually inhibited channel activity. When ATP is present, the channel initially yielded large current flow, followed by a steep reduction in a current, then following dissociation of ATP at the second site, a sharp spike in current was seen. Likewise, a reduction in ATP concentration lead to ATP binding only at site 1, which in turn showed higher channel activity then when ATP was bound at both sites. 
Bennetts and Parker. Molecular determinants of common gating of a CLC chloride channel. Nat Commun. 2013;4:2507
In this paper, the authors explore the gating of the CLC-1 chloride channel, which is made up of two types of gating, protopore gating and common gating. By making mutations to the well-conserved Y578, this group better discerns how residue E232 interacts with Y578 to close the common gate. With these Y578 mutants, they are also better able to determine how NAD and Zn are able to inhibit channel activity. Each of the mutations made are typically like charge or charge swap mutations and emphasize how charge-charge interactions play a huge role in channel activity. 

Billig et al. Ca2+ activated Cl- currents are dispensable for olfaction. Nat Neurosci. 2011 June;14(6):763-9
The authors of this paper explore how calcium activation chloride currents play a role in amplifying signal sent following odorant binding olfactory receptors.  They identified the chloride channel Ano2 as the channel found in olfactory receptor neurons and found that disruption of these currents did not alter olfactory behavioral tasks. While the EOG response was reduced in these animals, they were still able to detect and discriminate between odors. These channels may amplify the signal, however it does not appear that they are required for detection. 
Dutzler et al. Gating the Selectivity Filter in CLC Chloride Channels. Science. 2003 April 4;300(5616):108-12
In this paper, the authors study the crystal structure of CLC chloride channels. With this structure, they found that there are three chloride-binding sites within the pore of the channel, which can be occupied by either a chloride ion or by a glutamate carboxyl group that is found on the extracellular surface of the channel. This mechanism was studied in the previously mentioned paper, Molecular determinants of common gating of a CLC chloride channel. Not surprisingly, mutating the glutamate residue of this channel altered gating. At the same time, channels with this mutation were found to be in an open conformation when studying their crystal structure, which further signifies the importance of this residue. 

Huang et al. Calcium-Activated Chloride Channels Regulate Action Potential and Synaptic Response in Hippocampal Neurons. Neuron. 2012 April 12;74(1):129-92
In this paper, the authors discuss the modulation of hippocampal neuronal signaling through calcium activated chloride channels (CaCCs).  They find that the CaCCs TMEM16A and TMEM16B are in close proximity to calcium channels and NMDA receptors in hippocampal neuron. Initially they determined the presence of chloride channels through ion substitution and channel inhibitor experiments, while they also determined reversal potentials for cells being studied. To further identify the TMEM16A and TMEM16B, they performed RT PCR on hippocampus neurons and performed knockdown experiments in cultured hippocampal neurons. Following identification of the channels, a variety of physiological tests were performed to better elucidate the role of these CaCC channels in hippocampal neuron function. The authors found that these channels function to shorten action potential duration, dampen excitatory synaptic potentials, impeded temporal summation and raise threshold for action potential generation.
Perez-Cornejo et al.  Regulation of Ca2+ activated chloride channels by cAMP and CFTR in parotid acinar cells.  Biochem Biophys Res Commun. 2004 April 9:316(3)612-7
Acinar cells are primarily responsible for production of saliva and the authors of this paper were interested in effect of intracellular cAMP on CFTR current in these cells. Based on previous work showing a variety of chloride channels being inhibited by cAMP, the authors hypothesized that the channels found in parotid acinar cells would have a similar response. To test this, cAMP was applied to acinar cells and its effect was studying using patch clamp electrophysiology. Follwing application of cAMP, a reduction in current amplitude was seen. Likewise, if PKA was added along with cAMP, the inhibitory effects of cAMP were reduced. 
Dutzler et al. X-ray structure of a CLC chloride channel at 3.0 A reveals the molecular basis of anion selectivity. Nature. 2002 Jan 17;415(6869):287-94
In this paper, the authors determined the crystal structure of two prokaryotic CLC chloride channels. Within these structures, they are able to visualize the anion binding sites, where they see a strong peak of electron density. This was because when creating their crystals, they incubated them with chloride ions such that chloride would be bound to the anion binding sites. These sites are conserved in CLC ion channels and were found in the appropriate regions (at GSGIP (106-110), G(K/R)EGP (146-150) and GXFXP (255 -359).  They also visualized the conduction pore, which a chloride ion within the pore bound at the selectivity filter, as well as the conserved glutamate at the top of the pore. This paper was one of the first papers to successfully determine the structure of CLC channels. 
Bennetts et al. Inhibition of skeletal muscle clc-1 chloride channels by low intracellular pH and ATP.  J Biol Chem. 2007 Nov 9;282(45):32780-91
Here, the authors study how ATP and changes in pH regulate CLC-1 activity and focus this regulation upon skeletal muscle acidosis.  They find that in the absence of ATP, intracellular acidosis between pH 7.2 and 6.2 inhibited CLC-1 by shifting its voltage dependence of common gating to more positive potentials. If ATP was present, the effect of acidosis would be potentiated. Using computational molecular modeling, the pH sensitive His847 was identified as playing an important role in how ATP and pH regulated CLC-1 activity.  At the time of this paper, no experimental results confirmed the role of His847, but due to the pH sensitivity of this amino acid it would not be surprising to see changes in channel activity under the presence of different pH’s due a mutation of this residue. 

Lee et al. Myotonia Congenita Mutation Enhances the Degradation of Human CLC-1 Channels. PLoS One. 2013;8(2):e55930.
In this paper, the authors functionally and biochemically characterize a myotonia congenita CLC-1 mutant. They found that gating of this mutant was not changed, but when compared to the wild type CLC-1 channel a reduced current density and reduction in total expression was seen. In light this, the authors conclude that while some CLC-1 mutants have a reduction in gating, in turn exhibiting their effects on myotonia congenta, also have a reduction in activity due to disruptions in synthesis and degradation.
Ramu et al. Counteracting suppression of CFTR and voltage-gated K channels by a bacterial pathogenic factor with the natural product tannic acid. Elife. 2014 Oct 14;3
In this paper, the authors explore the how the bacteria secreted pathogenic factor SMase C inhibits CFTR function and study methods of inhibiting this activity. To develop clinically suitable drugs from scratch, the authors screened a chemical library of natural products using an fluorescent based assay coupled with enzymatic reactions. Of the chemicals screened, they found that 10 um Tannic acid exhibited a clear SMase C antagonizing effect.  Along with SMase C’s affect on CFTR, they also explore SMase C’s and Taninc acids activity on Kv1.3. SMase C was found to inhibit Kv1.3 in a similar fashion as to CFTR and Tannic acid was similarly able to reduce this suppression.
Websites
“How Ion Channels Regulate Muscle Contraction” MDA, Fighting Muscle Disease.  http://mda.org/disease/inherited-and-endocrine-myopathies/causes-inheritance/ion-channels-muscle-contraction 

This website published by the Muscular Dystrophy Association and explains the role of ion channels in the regulation of muscle contraction. Using text and figures, its explains acetylcholine’s activation of muscle receptors and the subsequent depolarization of the muscle fiber by a variety of ion channels, including chloride channels role in this process. 
“Science of CF: CFTR”. Johns Hopkins, Cystic Fibrosis Center. http://www.hopkinscf.org/what-is-cf-teen/science-of-cf-teen/cftr-teen/ 

This website is published by the Johns Hopkins Cystic Fibrosis Center. It explains the role of CFTR in cystic fibrosis and examines its structure, function, role in cellular processing and mutations of this channel. Along with the role of CFTR in cystic fibrosis, the website also goes through lung problems associated with cystic fibrosis as well as gastrointestinal tract problems. 

“CFTR Science” https://www.cftrscience.com/index.php 
This is a website directed towards US Healthcare professions that provides information to improve the knowledge and understanding of an individual patients CFTR genotype and the molecular mechanisms of the cystic fibrosis disease.  It provides a large amount of information about the CFTR protein itself, including its genetics and information about mutants.  Likewise, it explains how CFTR dysfunction affects the pathophysiology of a person. Finally, there is also amount of information about all clinical measures that can be performed to better diagnose and treat cystic fibrosis. 

“CLC Chloride Channel/Transporter” YouTube.com. http://www.youtube.com/watch?v=T_JN3qtfz1Y  

This YouTube video is a 3d animation of the CLC ion channel crystal structure determined by Dutzler et al. in 2002. It uses a ribbon structure to clearly distinguish each subunit, and also focuses upon the ion binding domains within the pore of the channel. Likewise, CBS domains are shown as well.

“GluCl, Glutamate Receptor Channels”. YouTube.com. http://www.youtube.com/watch?v=PG6gTP7BZQs 

This YouTube video is a 3d animation of the glutamate-gated chloride channel  and shows ribbon structures published by  Hilf et al., Hibbs et al. It shows each of the 5 subunits and the glutamate binding site, as well as the pore of the channel. Molecular mechanism of this channel’s activity are explained using this animation as well.
“The Journey of the Cystic Fibrosis Gene: An Educational Video” Youtube.com http://www.youtube.com/watch?v=5n29ZCvtCI8 

Starting at the level of DNA, this video follows development and progression of cystic fibrosis. It shows which gene is mutated, as well as the CFTR chloride channel that it codes for. Animations showing how mutations in this channel alter salt movement are shown and explained. Likewise, how this affects lungs and pancreas are shown as well. 

“Cystic Fibrosis”. Patient: Trusted medical information and support. http://www.patient.co.uk/education/cystic-fibrosis 
Like some of the websites above, this website also explains cystic fibrosis and role of chloride channels in the disease, however it looks at CF from a medical perspective as apposed to a neurophysiology one. It includes all symptoms and diagnoses of CF as well as a diagram indication where in the body CF can manifest itself. There are a variety of symptoms that can occur and this website explains each with a sufficient level of detail. 

“Chloride Channels” IUPHAR/BPS Guide to Pharmacology.  http://www.guidetopharmacology.org/GRAC/FamilyDisplayForward?familyId=120 
This website provides an overview of all types of chloride channels. It includes basic structural information, expression locations and an overview of what each channel plays a role in.  A summary for the family of ion channels as well as members of that family are provided as well. 

“Pancreatic Duct Cell Membrane With and Without Cystic Fibrosis”. Linkstudio.info. http://www.linkstudio.info/portfolio/animation05.htm 

This animation explains the role of CFTR in the pancreas as well as the physiology of a normal pancreas. It explains the mechanism of chloride transport and the dysfunction seen in cystic fibrosis. Due to mutations in CFTR, chloride is trapped in pancreatic epithelial cells, in turn disrupting homeostasis and causing pancreatic duct blockage. 

“Myotonia Congenita”  Genetics Home Reference Guiode: Your Guide to Understanding Genetic Conditions. http://ghr.nlm.nih.gov/condition/ myotonia-congenita 

This website overviews the skeletal muscle disease myotonia congenita. It highlights the effects that are seen, including muscle stiffness and muscle weakness. The gene associated with this disease is the CLCN1 Gene, which is a gene for the CLC-1 chloride channel.  The normal function is overviewed and alterations in health due to mutations in the gene are explained. 
