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Websites

1. Chloride channels > ion channels > IUPHAR/BPS Guide to PHARMACOLOGY http://www.guidetopharmacology.org/GRAC/FamilyDisplayForward?familyId=120
This website gives a brief summary about each chloride channel family, their general structure, physiological function and cell localization. You can also access specific chloride channel information detailing their genetic information for humans, rats, and mice, their molecular weight, known antagonists and agonists and specific functional characteristics. 

2. AMITIZA (lubiprostone) Official Site How AMITIZA is Different http://www.amitiza.com/cic/all_about_amitiza/difference/
This website is supported by a pharmaceutical company that sells AMITIZA. The site demonstrates how CLC-2 is critical for proper bowl function by the release of fluid into the intestines. AMITIZA works by activating CLC-2 allowing for chloride ions to release into the intestines and promote the movement to waste through the bowels.

3. Chloride Channels Sigma-Aldrich http://www.sigmaaldrich.com/technical-documents/articles/biology/rbi-handbook/ion-channels/chloride-channels.html
Sigma provides a detailed explanation of the different uses pharmacologically and experimentally for chloride channel inhibitors. They also have a table with information on each chloride channel family structure, tissue expression, function, conductance, permeability, modulators, related diseases and pharmacological blockers. 
4. Youtube.com > The Journey of the Cystic Fibrosis Gene: An Educational Video 3:17 https://www.youtube.com/watch?v=5n29ZCvtCI8
Video made by a medical student at the University of Colorado shows an animation of the CFTR and its involvement in the development of cystic fibrosis. The video begins by detailing that the CFTR gene must be mutated from both parents in order for the cystic fibrosis phenotype. It goes on to show how the lack of correct channel expression prevents proper influx and efflux of chloride through certain cell types. This causes a change in salt production and leads to build up of mucus in the throat. Facts and statistics are included throughout the video. Very informative, well designed and implemented. 

5. Youtube.com > The GABA Receptor How does it work? 9:51 https://www.youtube.com/watch?v=-eBUJ-1vcjk
Video lecture series, this particular video highlights the structure and function of GABAa receptors. First it goes over how GABA binding produces an inhibitory post synaptic potential, particularly how it works in the presence of glutamate. Then it goes on to detail the subunit structure of GABAa receptors with information about drug binding and targeting of specific subunits. Excellent. 

6. CLCN1- chloride channel, voltage-sensitive 1- Genetics Home Reference http://ghr.nlm.nih.gov/gene/CLCN1 

This website offers general information about the CLCN1 gene, its function, localization structure and its involvement in myotonia congenital disorder. 

7. CFTR – cystic fibrosis transmembrane conductance regulator (ATP-binding cassette sub-family C, member 7) – Genetics Home Reference http://ghr.nlm.nih.gov/gene/CFTR
This website offers general information about the CLCN1 gene, its function, localization structure and its involvement in cystic fibrosis. 

8. OMIM Entry - * 600570 – CHLORIDE CHANNEL 2; CLCN2 http://omim.org/entry/600570
This website is meant for experimental researchers, giving detailed information about the genetic profile of CLCN2, its functional significance and role in different diseases and disorders, and its allelic variants. 
9. CLCNKA – chloride channel, voltage-sensitive Ka – Genetics Home Reference http://ghr.nlm.nih.gov/gene/CLCNKA
This website offers general information about the CLCNKA gene, its function, localization structure and its involvement in Barrter syndrome. 

10. OMIM Entry - *602024 – Chloride Channel, Kidney, A; CLCNKA http://omim.org/entry/602024
This website is meant for experimental researchers, giving detailed information about the genetic profile of CLCNKA, its functional significance and role in different diseases and disorders, and its allelic variants. 
Primary Articles:
1. Berndt et al., 2014. Structure-guided transformation of channelrhodopsin into a light-activated chloride channel. Science. 344: 420-423.

Typical light-activated channels can greatly modify the electrochemical gradient of cell membranes, tamper with distribution of cellular energy, and modify membrane potential and action potential generation. This group changed the electrostatic nature of the ClC2 ChR channel by point mutations in glutamates framing the conduction pathway. The goal was to change the reversal polarity of the channel to create cellular inhibition while retaining proper protein folding, membrane expression, optical activation and pore gating. 
2. Cuddapah et al., 2013. Calcium entry via TRPC1 channels activates chloride currents in human glioma cells. Cell Calcium. 53: 187-194. 

Chloride channels in human glioma cells are known to facilitate the invasion of malignant glioma cells in the brain causing severe brain tumors and death. These researchers found that ClC-3 channels in glioma cells are activated by calcium entry from TRPC1 channel activation. Conditional knock down of TRPC1 channels shRNA plasmids revealed this CLC-3 regulation by TRPC and a concomitant role in glioma chemotaxis. Thus TRPC1 knock down resulted in an inhibition of chloride currents, epidermal growth factor activity and human glioma cell migration.
3. Xiao et al., 2011. Voltage- and calcium-dependent gating of TMEM16A/Ano1 chloride channels are physically coupled by the first intracellular loop. Proceedings of the National Academy of Sciences. 108:21: 8891-8896.

This group looked at particular amino acids essential to the transduction of membrane voltage and calcium signaling in Ano1 calcium –activated chloride channel. They found that calcium sensors in BK and Best1 are associated with acidic amino acid sequences similar to a sequence found in the first intracellular loop of Ano1. By a series of point mutations within the sequence the researchers determined the role it had in setting the G/Gmax, calcium sensitivity, slope and specificity of chloride for the channel. Conclusions showed a synergy between the membrane voltage and intracellular calcium, revealing that depolarization and elevated intracellular calcium are essential for channel activation.  
4. Lahm et al., 2013. 4-Azolylphenyl isoxazoline insecticides acting at GABA gated chloride channel. Bioorganic and Medicinal Chemistry Letters. 23:10: 3001-3006.
These researchers investigate the effectiveness and functional activity of insecticides to better understand and use biological tools as a defense against crop insects. A new class of isoxazoline insecticides was discovered by Nissan in the mid-2000’s, this group determined the effectiveness and mechanism of a member of this class. Using LC50 assays on four common crop insects they determined the necessary lethal concentrations of the drug. Later they recorded hypersensitive motor nerve activity in the presence of the drug attributed to neuronal GABA-gated chloride channel inhibition.

5. Jentsch et al., 2002. Molecular structure and physiological function of chloride channels. Physiol. Rev. 82: 503-568. 
This review provides in depth explanations of this history of different chloride channel families, their functioning and activity throughout the body and model organisms. Explanations of specific experiments with point mutations in various chloride channel domains that resulted in better understanding of chloride channel functioning. This paper also points out limitations of experimental paradigms and calls for necessary work to better understand the complex nature of anion channels. 
6. Billig et al., 2011. Ca2+-activated Cl- currents are dispensable for olfaction. Nature Neurosci 14(6): 763-769.
This group was interested in the calcium activated chloride channel Ano2 in olfactory sensory neurons. Their hypothesis was that by knocking out Ano2 from OSNs it would inhibit depolarization and thus olfactory sensory in mice. They followed the change in activity from the level of the channel, to the tissue, to whole animal olfactory sensing. 
7. Lin et al., 2014. A single amino acid substitution in CFTR converts ATP to an inhibitory ligand. J Gen Physiol. 144(4):311-320.
CFTR mutation diminishes the quality of life for those affected and are generally lethal. At this point drugs are able to lessen the severity of symptoms and increase life expectancy by more than a decade, however they do not completely rescue channel function. This group found that ATP binding sites were essential for electrostatic repulsion of the channel and that each was differentially important to current   timing, intensity, reactivity to ATP concentrations, and inhibition. 
8. Bennetts and Parker, 2013. Molecular determinants of common gating of a CLC chloride channel. Nature Comm. 4:2507.
This group looked at interacting amino acids that affect common gating of the CLC-1 channel. They particularly looked at how specific amino acids were responsible for tail currents of the whole channel with amino acid residue mutations of E232 and Y578. 
9. Rinke et al., 2013. ClC-2 voltage-gated chloride channels constitute part of the background conductance and assist chloride extrusion. Journal of Neuroscience. 30(13). 4776-4786.
This group demonstrates that CLC-2 mediates outwardly rectifying chloride current in pyramidal CA1 neurons of the hippocampus. Knock out CLC-2 mice have a dramatically increased input resistance of CA1 neurons leading to greater cell excitability. However, surrounding interneurons also express CLC-2, loss of this channel also increases their excitability that in turn inhibits the activity of the CA1 neurons. Overall there is network stability preventing epilepsy in CLC-2 knock out mice. 

10.  Ko et al., 2014. Chloride channel inhibition by a red wine extract and a synthetic small molecular prevents rotaviral secretory diarrhea in neonatal mice. Colon. 63: 1120-1129.
Over stimulation of calcium activated chloride channels on the apical plasma membrane of intestinal epithelia cells is the leading cause of severe secretory diarrhea in children worldwide. Researchers in California screened 150 red wines in against CaCC in cultured cells, finding one Cabernet Sauvignon that inhibited the channel in culture and prevented diarrhea in juvenile mice after ingesting rotavirus. The wine did not, however, inhibit CFTR channels or diarrhea caused by CFTR dependent fluid secretion. This group also tested a small synthetic molecule CaCCinh-A01 finding similar results in vivo and in vitro against rotavirus stimulation. 
