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Catterall, W. A. "Voltage-gated calcium channels." Cold Spring Harbor perspectives in biology 3.8 (2011): a003947.
There are three main types of voltage-gated calcium ion channels determined by the type of current they exhibit. Cav1 produce L-type currents which have high voltages of activation, large single channel conductances, slow voltage dependence, and a degree of specificity of upregulating and inhibiting species. Cav3 produce T-type currnets which are activated at much more negative potentials than L-type, deactivate slower, have small single channel conductances, and are insensitive to the typical drugs for Ca inhibition. Cav2 produce N-, P/Q-, or R-type currents involving an intermediate voltage dependence and rate of activation between T- and L-type.
The structure of Cav channels consists of 5 subunit complexes including the central pore (or α1), a disulfide linked glycoprotein dimer of α2 and δ, an intracellular β subunit, and a transmembrane glycoprotein γ subunit. Expression of only α1 is sufficient to produce a fully function channel, with β and α2δ conferring more regulation through gating properties. 
Effectors and regulators bind to the intracellular domain of Ca channels, allowing them to respond to local signals, forming their signaling complexes. Effectors enhance activity of Cav1 and Cav2 in ryanodine sensitive Ca release in the sarcoplasmic reticulum of skeletal muscle, SNARE complexed with synaptotagmin relieving the inhibition of Cav2 channels by the SNARE protein, the binding of Ca/CaM-dependent protein kinase II to the carboxy-terminal domain of Cav2.1 to increase activity, and the binding of RIM to Cavβ to increase Cav2 activity. From this binding of an effector that enhances Ca channel activity, a physiological fitness analysis of the test is constructed, referred to as the “effector checkpoint” and is used to determine activity quantitatively.
Lipscombe, D., Thomas D. H., and Weifeng X. "L-type calcium channels: the low down." Journal of neurophysiology 92.5 (2004): 2633-2641.

L-type channels are high-voltage activating (HVA) with slow activation kinetics and are sensitive to dihydropyridine. They are functionally involved in strong, sustained depolarizations and exist much functional diversity across the various excitable cells they are present in. Several reports exist of low-voltage activated L-type channels. The have significant contributions to the signaling cascade of neurons and exist at a broad range of activation thresholds.

Perez-Reyes, E. "Molecular physiology of low-voltage-activated t-type calcium channels." Physiological reviews 83.1 (2003): 117-161.
This is a review of the discovery and characterization of the low-voltage-activated (LVA) T-type calcium ion channels. The regulation of intracellular calcium concentration is also significant due to the role of this ion as a second messenger in several cellular processes. The structure and function of these channels is explored and compared to related channels and the activity is analyzed.

DeCaen, P. G., Delling, M., Vien, T. N., & Clapham, D. E. "Direct recording and molecular identification of the calcium channel of primary cilia." Nature 504.7479 (2013): 315-318.
The combination of PKD1 and PKD2 polycistin proteins (PC and PKD) via a coiled-coil domain is believed to form the calcium ion channels present in the primary cilia of kidney cells. The cilia of human retina pigmented cells were tagged with an enhanced GFP for visualization of the organelles using fluorescent spectroscopy. The cilia were then patch clamped and it was determined that the resistance present after detachment indicated a partial insulation of the structures from the cell body at the attachment point. The calcium channels were also observed to be activated by uridine or adenosine phosphates and blocked by GD3+ and ruthenium red and exhibited a very high conductance which is believed to be due to the large dimensions of the cilia (both size and density). In order to study PC proteins, Arl13b EGFP transgenic mice primary cilia were isolated and their heteromultermerizing properties were explored. It was observed that the combination of PKD1L1 and PKD2L1 exhibited a current trend similar to that of the hRPE cells measured in the beginning.
Keller, B., and Hedrich, R. “Patch Clamp Techniques to Study Ion Channels from Organelles.” Methods of Enzymology 207[46]. Academic Press, Inc: (1992); 673-681.
Patch clamping of organelles poses several problems and over the years different developments have been made to counteract the specific issues involved with measuring ionic channels of these organelles. Mitochondria can be patched first by centrifugation isolation then by using osmotic swelling to help increase the size and separate the inner and outer membranes. After various wash treatments and isolations via centrifugation, photosynthetic membranes of chloroplast were osmotically swollen to the point of rupture, forming large blebs that could be patched and measured for a limited time. Vacuole membrane patch clamping is done by rinsing freshly sliced tissue with buffer to wash free vacuoles into the recording chamber. The patch pipettes are sealed and the underlying membrane broken by alternating voltage pulses, allowing access to the lumen of the vacuoles.
Patel, A. "The Primary cilium calcium channels and their role in flow sensing." Pflügers Archiv-European Journal of Physiology (2014): 1-9.
Primary cilium contain calcium channels that are affected by polycystic kidney disease through mutations in the PKD1 and PKD2 genes. These mechanosensory complexes are believed to lose their flow sensitivity due to these mutations. How these channels mediate the multiple signaling pathways that follow and why loss of flow sensitivity causes the disease state are unknown but it is known that cilia are essential in these pathways.
Voltz, R., Carpentier, A. F., Rosenfeld, M. R., Posner, J. B., & Dalmau, J. "P/Q‐type voltage‐gated calcium channel antibodies in paraneoplastic disorders of the central nervous system." Muscle & nerve 22.1 (1999): 119-122.
There is controversy over the presence of P/Q-type voltage-gated calcium channel antibodies in certain paraneoplastic syndromes (except Lambert-Eaton myasthenic syndrome) and tumors (except small-cell lung cancer). Investigation of a radioimmunoprecipitation assay kit is done to demonstrate the efficacy of detecting the presence of these antibodies and using it as a means of diagnosis for these specific cases of PCD, SCLC, and LEMS. 
Tang, L., El-Din, T. M. G., Payandeh, J., Martinez, G. Q., Heard, T. M., Scheuer, T., ... & Catterall, W. A."Structural basis for Ca2+ selectivity of a voltage-gated calcium channel." Nature 505.7481 (2014): 56-61.
Voltage-gated calcium channels are highly selective even though sodium’s concentration gradient should otherwise allow further leakage through them. A series of three main sites are what produce the ion selectivity filter for calcium, drawing it in from the external environment. The hydrated calcium ions bind to the filter, initiating a stepwise binding process that leads to ion permeation of the channel.

Koch, H., Zanella, S., Elsen, G. E., Smith, L., Doi, A., Garcia, A. J., ... & Ramirez, J. M. "Stable respiratory activity requires both P/Q-type and N-type voltage-gated calcium channels." The Journal of Neuroscience 33.8 (2013): 3633-3645.

Transgenic mice that do not produce P/Q-type voltage-gated calcium channels were observed to exhibit breathing abnormalities postnatal including decreased minute ventilation and specific loss of sighs (associated with lung atelectasis) leading to death. Functional dependence shifted to N-type voltage-gated calcium channels which were then blocked using conotoxin GVIA, leading to complete respiratory activity loss. 

Todorovic, S. M., & Jevtovic‐Todorovic, V. "T‐type voltage‐gated calcium channels as targets for the development of novel pain therapies."British journal of pharmacology 163.3 (2011): 484-495. 

T-type voltage-gated calcium channels are responsible for peripheral and central pain pathways of the nervous system. It was previous believed that HVAs were more pertinent to pain pathways but recent studies documenting LVAs demonstrate their role in nociception and have formed the basis for several pain therapies already. The future development of selective modulation and function of T-type channels in the nociceptors offers hope for the continued development of new pain therapies. 
http://calcium.ion.ucl.ac.uk/calcium-channels.html
This website offers a great source for learning about calcium ion channels. It includes information regarding the structure of Ca channels as a whole and the subunit composition as determined through x-ray crystallography and cry-EM studies. There is further discussion on the physiology, pharmacology, modulation, pathology, and knockout of L-type, N-type, P/Q-type, and T-type channels (though R-type is still under construction). 

http://www.uniprot.org/uniprot/?query=voltage+gated+calcium+channel&sort=score
Uniprot listing of the structural and functional characteristics for the various voltage-dependent calcium channels. Each entry provides the user with several analysis tools (including BLAST and Align) as well as a great deal of information about the function, name, location subcellularly, pathology, expression, interaction, structure, family, sequences, and further references and publications on the protein. 
 http://www.iuphar-db.org/DATABASE/FamilyMenuForward?familyId=80
The International Union of Basic and Clinical Pharmacology provides a list of the voltage-gated calcium ion channels and provides information on protein and genes, nomenclature, ion selectivity and conductance, functional characteristics, voltage dependence, channel blockers, gating inhibitors, tissue distribution, functional assays, physiological functions, consequences of gene expression altering, clinically-relevant mutations & pathophysiology, biologically significant variants, and various references and databases on each specific channel. 

http://www.ebi.ac.uk/interpro/entry/IPR002077
Interpro Protein Sequence Analysis & Classification offers evaluation further of L-, N-, P/Q-, and R-type channels through characterization of their α1 subunit structure. Links are provided to the different current producing channels and further to the variations within those categories that distinguish the ion channels contained. 
http://www.slideshare.net/kapildev0034/calcium-channels-basic-aspects
This slide show explains a lot of the general information about calcium ion channels. Channelopathies are discussed including hypokalemic periodic paralysis, malignant hyperthermia, and Timothy syndrome as well as the anesthetic uses of calcium channel blockers in medicine. 

http://www.rcsb.org/pdb/explore/explore.do?structureId=4MS2
The Protein Data Bank entry for voltage-gated calcium ion channel includes information regarding the amino acid sequence, determined 3D structural properties, and many other aspects of the overall structure and function of the channel. Links are included to similar identified sequences which include different subunit structures or complete channels determined through the use of cryo-EM or x-ray crystallography.

http://www.guidetopharmacology.org/GRAC/FamilyDisplayForward?familyId=80
The Guide to Pharmacology provides an overview of the subunit breakdown of voltage-gated calcium ion channels and follows with listings in which to explore the subunits. By going to more detailed page links of the different Cav channels, information is provided regarding the gene and proteins currently explored and their properties as well as a ton of databases containing information on these species.
http://www.ncbi.nlm.nih.gov/protein/?term=voltage%20gated%20calcium%20channels
The results listing from NCBI of the protein structural components of voltage-gated calcium channels that have been evaluated.  These entries include information about the sequence as well as the organism from which they were characterized.
http://www.calciumchannel.com/about/
Voltage-Gated Calcium channels are unique and play a significant role in several human diseases that can be very fatal. A list of laboratories who are exploring calcium channels are listed from around the world with links to their laboratory websites provided.

http://www.cvphysiology.com/Arrhythmias/A004.htm
The sinoatrial node is the main pacemaker of the heart and is primarily run by the depolarization current of calcium currents. The process of these pacemaker cells in the SA node are broken down into a series of phases that lead to the series of events for each heartbeat. Calcium, potassium, and to a lesser extent, sodium all contribute to the depolarization and repolarization of these cells during the process.

