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Anderson TM, et al. 2011. Low-Threshold Calcium Currents Contribute to Locomotor-Like Activity in Neonatal Mice. Journal of Neurophysiology. In press.

· The effect of low-threshold calcium current (T-type currents_ was looked at in isolated whole-spinal cords and ventromedial spinal interneurons. Low-threshold calcium channel blockers decreased cycle frequency associated with rhythmic locomotor activity in the spinal cord. Membrane potential oscillations in ventromedial spinal interneurons were slowed with nickel application. These results suggest that T-type currents are involved in rhythmic locomotor activity.
Astori S, et al. 2011. The CaV3.3 calcium channel is the major sleep spindle pacemaker in the thalamus. PNAS 108(33): 13823-13828.

· Thalamic calcium channels, specifically CaV3 channels, are involved in slow wave sleep rhythms. These channels conduct T-type Ca2+ currents in the thalamic nucleus reticularis (nRt). This study utilized  CaV3.3-/- mice to look at nRt function and sleep spindles. They found that a lack of CaV3.3 lead to a lack of oscillatory bursting in nRt cells and weak sleep-spindle waves, but no effect on other sleep rhythms. The T-type current was significantly reduced compared to wild type mice. The results of this study suggest a specific role for the CaV3.3 channel in sleep rhythms.

Bucci G, Mochida S, & Stephens GJ. 2011. Inhibition of synaptic transmission and G protein modulation by synthetic CaV2.2 Ca2+ channel peptides. Journal of Physiology: In press.

· The CaV2 channels are important in synaptic transmission and G protein regulated. Specifically, the Gβγ subunit has been shown to be involved in CaV2 regulation. This study looked at two Gβγ interaction sites on the α subunit: the amino acid terminal and the loop between domains I and II. Overexpression of either interaction site alone lead to an inhibition of CaV2 activity, but together these effects were negated. Based on these results, the authors suggest the amino acid terminal and I-II domain loop to be potential sites of synaptic transmission modulation by Ca2+ channel activity.
Catteral, WA. 2011. Voltage-Gated Calcium Channels. Cold Spring Harb Perspect in Bio 3: 1-23.
· This article is a review of the current knowledge on the structure and function of voltage-gated Ca2+ channels. It contains information on each of the subunits and their functions as well as an overview of the different current subtypes (L-, P/Q, N-type, etc.). It also focuses on the three main classes of VGCCs, CaV1, CaV2, and CaV3, and their roles in cardiac contraction, synaptic transmission, and pacemaking ability.
Condliffe SB, Corradini I, Pozzi D, Verderio C, & Matteoli, M. 2010. Endongenous SNAP-25 Regulates Native Voltage-gated Calcium Channels in Glutamatergic Neurons. Journal of Biol Chem 285(32): 24968-24976.

· Cultured rat hippocampal and mouse hippocampal neurons were transfected with SNAP-25 siRNA to look at the effect of SNAP-25 on VGCCs involved in synaptic transmission. A lack of SNAP-25 leads to slower inactivation and an increase in current flow in silenced rat glutamatergic neurons. The effect is repeated with hippocampal neurons from SNAP-25+/- mice. These results suggest that the presence of SNAP-25 leads to a brake on VGCC activity, with channels displaying fast inactivation to control current flow.
Faas GC & Mody I. 2011. Measuring the kinetics of calcium binding proteins with flash photolysis. Biochimica et Biophysica Acta. In press.

· Calcium-binding proteins (CBPs) are quick acting and involved in Ca2+ signaling. This is a review of the current techniques available for observing CBP kinetics. Most techniques currently in use are slow and do not well classify CBP properties. Flash photolysis is a method of using an extremely brief flash of light to drive neuronal activity and has been used to study three different CBPs so far.
Fuller MD, Emrick MA, Sadilek M, Scheuer T, & Catterall, WA. 2010. Molecular Mechanism of Calcium Channel Regulation in Fight-or-Flight Response. Science Signaling 3(141): 1-10.
· Increased contractibility of skeletal and cardiac muscle is an essential component of the fight-or-flight response. The increase in contractibility is regulated by L-type currents in CaV1 channels. Fuller, et al replicated this effect in non-muscle cells in order to characterize the involved protein phosphorylation sites on CaV1.2 channels. They found phosphorylation of serine-1700 at the distal and proximal carboxyl-terminal regulatory domains was necessary and sufficient for PKA signaling. Phosphorylation at this site leads to disinhibition of an autoinhibitory signaling complex, modulating the activity of this channel.
Hendrich, et al. 2008. Pharmacological disruption of calcium channel trafficking by the α2δ ligand gabapentin. PNAS 105(9): 3628-3633.
· This study looked at the mechanism of action of gabapentin (GBP), a drug with antieplipetic and nociceptive properties that binds to the intracellular α2δ subunits of CaV2 channels. A lack of acute binding effects after GBP application suggests that it may exert its actions through intracellular trafficking. In the study, chronic GBP lead to a decrease in current through Cav2.1 and 2.2 channels and an overall decrease in α2δ expression. Mutations in the α2δ subunit inhibit GBP binding effects.
Ohashi-Doi K, Gale JD, & Kurebayashi Y. 2010. Pregabalin inhibits accelerated defecation and decreased colonic nociceptive threshold in sensitized rats. Euro Jour of Pharm 643(1): 107-112.

· Ca2+ channels are involved in more than synaptic transmission, they are found in cells throughout the body and play roles in different regulatory processes. One such process is an involvement in bowel function. This study characterizes the effect of pregabalin, a ligand for the α2δ subunit, on colonic nociception and fecal output in rats. Orally delivered pregabalin inhibits an increase in fecal output see in stressed rats, but not in non-stressed rats. The results suggest that pregabalin may be a potential source of treatment for irritable bowel syndrome.

Shen R & Shuai JW. 2011. 2011. Neuronal modeling with intracellular calcium signaling. Acta Physiologica Sinica 63(5): 442-452.

· This review focuses on the use of intracellular Ca2+ signaling to image neuronal activity. Intracellular Ca2+ is stored in the endoplasmic reticulum and released through Ca2+ channels by the action of inositol triphosphate (IP3). Special attention is given to the interaction between the signals coming in through the plasma membrane and the intracellular Ca2+ channels and the authors discuss a “neuron within a neuron” model of Ca2+ activity.
http://www.youtube.com/watch?v=S--SyoZeqg0
Dr. Daniel Freeman discusses his poster “Calcium Channel Dynamics Limit Synaptic Response to Prosthetic Stimulation with Sinusoidal Waveforms” from the 2011 Biomedical Engineering Society meeting.

http://neuromuscular.wustl.edu/mother/chan.html#ca
Washington University in St. Louis website on each of the Ca2+ channel classes, including ligand gated and cyclic nucleotide gated channels.  This website contains information on channel structure, subunits, and disorders for other types of channels as well.

http://www.youtube.com/watch?v=2NPtiYNuNrE
“How Calcium Ion Release Results in Muscle Contraction” – A basic explanation of muscle contraction and the involvement of Ca2+ stores. 

http://www.scivee.tv/node/9440
Video of Dr. William Catterall discussing autoinhibitory control of cardiac calcium channels.

http://www.youtube.com/watch?v=dHW1AUQ5ai8
A short video in which Dr. Richard Tsien discusses the involvement of Ca2+ channels in Timothy’s Syndrome.

http://brainvat.wordpress.com/2007/08/04/method-of-the-month-calcium-imaging/
A neuroscience blog post that summarizes the basic aspects of calcium imaging and its uses.

http://www.youtube.com/watch?v=jWhc59XWPSU
A short video showing calcium imaging in cultured rat glial cells and passage of calcium through gap junctions.

http://krizajlab.vision.utah.edu/
Lab website of Dr. David Krizaj. Ca2+ channels are involved in visual processing. Dr. Krizaj’s lab is primarily involved in vision research and often looks at Ca2+ involvement. His projects page gives brief overviews on the role of Ca2+ in multiple visual topics.

http://www.pdb.org/pdb/101/motm.do?momID=44
Calmodulin as the Protein Data Bank protein of the month. This page contains information on the structure and function of calmodulin and its involvement in Ca2+ signaling.

http://www.youtube.com/watch?v=m2mFuTRkpI0
Full lecture by Dr. Kevin Ahern at Oregon State University on intracellular signaling. Discusses many aspects of intracellular signaling, but includes Ca2+ and Calmodulin.

http://www.davincipress.com/metabmelodies.html
Songs written by Dr. Kevin Ahern with lyrics about metabolism, signaling, cell processes, etc. 
