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1. Catterall WA. (2011) Voltage-gated calcium channels. Cold Spring Harb Perspect Biol. 3:a003947 doi:10.1101/cshperspect.a003947.
This is an up to date and broad review of VGCCs in general. One strength is its coverage of all 3 channel subtypes and their functions. I found the synopsis of 2D and 3D structure particularly useful; arrangement of all channel subunits around the pore was nice for visualizing the entire protein in action. The few major facts he provided about α2δ specifically were worthy summaries of the most well known details.
2. Davies A, Hendrich J, Van Minh AT, Wratten J, Douglas L, Dolphin AC. (2007) Functional biology of the α2δ subunits of voltage-gated calcium channels. Trends Pharmacol Sci. 28:220-8.
Specific to α2δ, this review provided much of the background knowledge and understanding I was hoping to gain before getting into the Hendrich gabapentin paper. Encoding genes, types of α2δ, brain localization, interaction with other channel subunits, and functional implications were covered thoroughly here. I liked the generous portion of this article that related directly to the paper I presented (Cav trafficking & gabapentin action). I generally become quite interested in the mechanistic details of proteins, but was glad to see a section on disease, which concluded the paper well leaving me with a big picture.
3. Gee NS, Brown JP, Dissanayake VU, Offord J, Thurlow R, Woodruff GN. (1996) The novel anticonvulsant drug, gabapentin (Neurontin), binds to the α2δ subunit of a calcium channel. J Biol Chem 271:5768-76.
Using column-chromatography purification Gee et al. found a heavily glycosylated polypeptide attached to tritiated gabapentin, which matched the N-terminal sequence of a previously reported α2δ subunit. Some of the earliest evidence for gabapentin’s interaction with VGCCs, this paper also provided good information on where in the body this binding occurred (e.g., brain and even more so skeletal muscle).
4. Micheva KD, Taylor CP, Smith SJ. (2006) Pregabalin reduces the release of synaptic vesicles from cultured hippocampal neurons. Mol Pharmacol 70:467-76.
Verified with a fluorescent dye that vesicle-mediated neurotransmitter release is inhibited by pregabalin, an anticonvulsant similar to gabapentin. Provided results (using L-isoleucine) that tie in well with the system L-amino acid transporter mechanism of gabapentin uptake proposed by Hendrich et al. (2008), but also predicts a mechanism involving the vesicle release complexes syntaxin, SNAP25, and synaptoagmin.
5. Maneuf YP, McKnight AT. (2001) Block by gabapentin of the facilitation of glutamate release from rat trigeminal nucleus following activation of protein kinase C or adenylyl cyclase. Br J Pharmacol 134:237-40.
Earlier documentation of gabapentin mechanism of action. GBP blocked both PKC-induced glutamate and forskolin-stimulated glutamate release in an in vitro slice prep. Effects were concentration-dependent.
6. Fehrenbacher JC, Taylor CP, Vasko MR. (2003) Pregabalin and gabapentin reduced release of substance P and CGRP from rat spinal tissues only after inflammation or activation of protein kinase C. Pain 105:133-41.
GBP/pregabalin inhibited the release of immunoreactive pepties (sub. P & CGRP) only in spinal cord sensory neurons ipsilateral to areas of immune response (e.g., CFA-induced inflammation). Discusses implications for mechanisms related to neuropathic pain and inflammation vs. acute antinociception.
7. Wang M, Offord J, Oxender DL, Su TZ. (1999) Structural requirement of the calcium-channel subunit α2δ for gabapentin binding. Biochem J 342:313-20.
Examined various mutations of α2δ subunits and identified regions necessary and unnecessary for GBP binding. Though not the most recent study, this contains information that was very useful for creating my presentation. Of note, identified the R217 as essential for GBP binding.
8. Belliotti TR, Capiris T, Ekhato IV, Kinsora JJ, Field MJ, Heffner TG, Meltzer LT, Schwarz JB, Taylor CP, Thorpe AJ, Vartanian MG, Wise LD, Zhi-Su T, Weber ML, Wustrow DJ. (2005) Structure-activity relationship of pregabalin and analogues that target the α2-δ protein. J Med Chem 48:2294-307.
As structure-activity relation papers are often more exploratory, this paper provides interesting insight on several manipulations of GBP/pregabalin chemical structure. Best used as a reference for those concerned with selectivity differences for both α2δ and system L-aa transporter binding across this drug family.
9. Su TZ, Feng MR, Weber ML. (2005) Mediation of highly concentrative uptake of pregabalin by L-type amino acid transport in Chinese hamster ovary and Caco-2 cells. J Pharmacol Exp Ther 313:1406-15.

Expands upon preceding research identifying sys L-aa transporters as mediators of GBP uptake. Characterizes mechanism as sodium-dependent, and sensitive to BCH (as in Hendrich et al. 2008).
10. Hendrich J, Van Minh AT, Heblich F, Nieto-Rostro M, Watschinger K, Striessnig J, Wratten J, Davies A, Dolphin AC. (2008) Pharmacological disruption of calcium channel trafficking by the α2δ ligand gabapentin. PNAS 105:3628-33.

As presented in class, reveals the mechanism by which the antiepileptic & antinociceptive drug gabapentin reduces calcium current. Combining classical biophysical techniques with tissue staining and a bit of amino acid mutation, Dolphin’s team provided excellent evidence that gabapentin prevents trafficking of α2δ subunits to the cell membrane, thus preventing the subunit’s typical enhancement of calcium current.

URLs:

1. http://calcium.ion.ucl.ac.uk/calcium-channels.html
This is a great website – essentially a review article in webpage format. Explains basic function, structure, and has many details on subtype differences (although some pages seem perpetually under construction). Includes references.
2. http://www.iuphar-db.org/DATABASE/FamilyMenuForward?familyId=80
Provides an overview of Cav channels (links to other channel families as well) and links to data for subtypes 1.1-3.3. In addition to other database links, pages for each channel contain structural, genetic, biophysical, pharmacological data, and much more.
3. http://www.jove.com/video/2361/recapitulation-of-an-ion-channel-iv-curve-using-frequency-components?phpsessid=qgug7gq23usb3folvsnuluqak2
JoVE video explaining a technique for recording multiple channel types simultaneously and dissecting the signal post-hoc.

4. http://neuromuscular.wustl.edu/mother/chan.html#ca
Comprehensive outline of Ca2+ channels, subtypes, pharmacology, encoding genes, etc.

5. http://www.bindingdb.org/bind/index.jsp
Page dedicated to pharmacology – useful for looking up/referencing properties (Ki, IC50, etc.) for many drugs including channel blockers.

6. http://www.nobelprize.org/nobel_prizes/medicine/laureates/1991/press.html
Great page that summarizes Sakmann and Neher’s nobel prize in physiology. Complete with references, a research summary, and video interviews!

7. http://icwww.epfl.ch/~gerstner/SPNM/node15.html#SECTION02133000000000000000
On dynamics of calcium channels, and includes relevant equations. Outlines LVA and HVA firing patterns. http://icwww.epfl.ch/~gerstner/SPNM/SPNM.html is the main page, and contains tons of useful information on related topics.
8. http://hstalks.com/main/browse_talk_info.php?talk_id=1949&series_id=533&c=252
http://hstalks.com/main/browse_talks.php?father_id=533&c=252 Mostly introductory video on Ca2+ channels, with additional links to many more videos on ion channels.

9. http://www.zalicus.com/discovery-technologies/treating-pain-with-calcium-and-sodium-channel-blockers.asp 

Animation of a few mechanisms involved in neuropathic pain, including N-type Ca2+ channel opening and synaptic transmission. Great visual illustration of a few different mechanisms; concept integrates well with gabapentin paper presented.
10. http://www.bio.davidson.edu/courses/immunology/Flash/IP3.html
Step by step animation of IP3 signaling and INTRAcellular Ca2+ channel opening. Since all of our presentation focused on membrane bound Cavx.y channels this is worth watching when considering intracellular calcium interaction with typical Ca2+ influx experiments.
