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Makino Y, Huganir RL., et al. “Enhanced synaptic plasticity in mice with phosphomimetic mutation of the GluA1 AMPA receptor.” Proc Natl Acad Sci U S A. 2011 May 17;108(20):8450-5. 

This was the article which I used as my primary article for the presentation. The strongest point of this article is the detail with which the topic of GluA1 phosphorylation, as studied with the GluA1DD mouse, is investigated. The article has a very interesting finding, in that GluA1 phosphorylation seems to lower the threshold for LTP induction in pyramidal cells in CA1 hippocampus. The authors show that this effect is limited to only sub-threshold stimulus. Also, the authors found that expression of GluA1 containing (as well as GluA2) AMPA receptor expression is not up-regulated in GluA1DD mice. In the supplementary articles, a very nice figure is included which summarized the proposed hypothesis for why LTP threshold is lowered, but expression of AMPA receptor is not any different. The techniques used in this paper are; whole cell and field electrophysiological recording, various protocols for LTP induction, and gel western blotting. 

Baenziger JE, Corringer PJ. “3D structure and allosteric modulation of the transmembrane domain of pentameric ligand-gated ion channels.” Neuropharmacology. 2011 Jan;60(1):116-25. 
This was the primary review article used by our group. This article was selected because of the broadly general nature of the article. Since our individual articles all dealt with tetrameric ion channels, having our review focus on a pentameric type of ligand gated ion channel meant that our presentation might be better-rounded. The article focuses on the transmembrane and the ligand binding domains of Ach and GABAA ion channels. Mostly the paper is a good source for allosteric modulation of these specific channels (lipids and nicotinic Ach receptors; anesthetics, ethanol, and neurosteroids as modulators of GABAA and Glycine interaction), a great X-ray structure analysis of channel components, and has some nice visual depictions of different states of channel activation. 
Sobolevsky AI, Rosconi MP, Gouaux E. “X-ray structure, symmetry and mechanism of an AMPA-subtype glutamate receptor.” Nature. 2009 Dec 10;462(7274):745-56.
This article is similar to the previous article in the sense that it focuses on the structure and mechanisms of activation/inactivation on a class of ligand gated ion channel. It is however on a specific subtype of ion channel, GluA2 AMPA receptor. In hindsight this would have been a nicer article to have selected as our review article, even though it is not a review article. This paper establishes a very clear correlation between the recently established x-ray crystallography structural data gathered by the authors, and previously known data about this specific type of AMPA receptor. Also, the paper is full of very good visuals, and has a clear hypothesis of not only the symmetry of the AMPA receptor, but also the various states of activation for the channel. I used this paper as a review for the structural background behind AMPA activation; conformational changes of LBD and transmembrane domain. 
Traynelis SF et al. “Glutamate receptor ion channels: structure, regulation, and function.” Pharmacol Rev. 2010 Sep;62(3):405-96.
An in depth review article of glutamate receptor ion channels. I used it primarily as a reference for the organization of receptor subunits, subunit stoichiometry, and ligand binding domain interactions with the transmembrane domain upon activation. Since it is on the general glutamate binding ion channels, it a great starting point for work focused on both AMPA and NMDA receptors.  Figure 1A and fig.3 were used as slides in our presentation.

Kessels HW, Malinow R. “Synaptic AMPA receptor plasticity and behavior.” Neuron. 2009 Feb 12;61(3):340-50.
Review article addressing the role of AMPA receptors in synaptic plasticity. I used this as a review for LTP and also for a review on the research linking AMPAR trafficking in LTP and also a brief review of the behavioral linkage/learning. Good starting point for a refresher on AMPA and LTP, no figures to leand visuals to a presentation. 
Song I, Huganir RL. “Regulation of AMPA receptors during synaptic plasticity.” Trends Neurosci. 2002 Nov;25(11):578-88.
Review article similar to the last, but was used for understanding the results of phosphorylation of AMPA receptor function regulation and their role in synaptic plasticity. Specifically this part of the review elucidated the importance of phosphorylation of S831 and S845 on the GluA1 receptor subunit. This portion of the article also goes into the roles PKA and CaMKII play in AMPA function. There is also a good illustration of the AMPA domains that shows the amino acid residues of the c-terminus. 
Myme CI, Sugino K, Turrigiano GG, Nelson SB. “The NMDA-to-AMPA ratio at synapses onto layer 2/3 pyramidal neurons is conserved across prefrontal and visual cortices.” J Neurophysiol. 2003 Aug;90(2):771-9.
I used this article to better understand how the ratio of NMDA to AMPA is determined using electrophysiological techniques. A recording is gathered from the post synaptic cell while held at a depolarized and around rest. A presynaptic stimulus is applied, and then voltage clamp recordings are gathered from the post synaptic cell. The AMPA component is determined by the first peak, because it’s activated first, and the NMDA component follows ~50ms after the stimulus is applied. There is a good illustration in this article that describes how AMPA to NMDA ratios are calculated.

Seol GH, et al. “Neuromodulators control the polarity of spike-timing-dependent synaptic plasticity.” Neuron. 2007 Sep 20;55(6):919-29.
This article talks about the roles that neuromodulators can play in altering STDP (both LTP and LDP). This work was done in visual cortex, but this paper was used as inspiration for assaying the difference between STDP LTP in GluA1DD knock-in mice. In this article they found that the timing of pre-post stimulus is equally as important as the pairing of neuromodulators to receptors, in this case PLC and AC to glutamate receptors (resulting in phosphorylation). This is a good article for understanding what STDP is as well as how neuromodulators can affect STDP. Very crudely it is an alteration between the timing of pre-post stimulus applied to the cell, and as a result of the timing, differing rates of LTP are seen. In the GluA1DD mouse for example, a long pre-post time can still result in LTP induction. 

Hu H, et al. “Emotion enhances learning via norepinephrine regulation of AMPA-receptor trafficking.” Cell. 2007 Oct 5;131(1):160-73.
This article investigates the role emotion can play in learning through NE mediated enhancement of synaptic plasticity of GluA1 AMPA receptors. They seek to link NE induced phosphorylation of S831/845 lower the threshold for formation of memory. They use a contextual learning assay, along with slice and cultured electrophysiology, as well as a mouse with a mutated S831/845 site that is incapable of being phosphorylated to show the importance of NE phosphorylation of said sites for plasticity and memory formation. 
Wittenberg GM, Wang SS. “Malleability of spike-timing-dependent plasticity at the CA3-CA1 synapse.” J Neurosci. 2006 Jun 14;26(24):6610-7.
This article describes the protocol for STDP LTP used in the Huganir article presented in class. There is an interesting part of the protocol that involves removing the CA3 region of slices to avoid epileptifom activity. The CA3 contains the dentate gyrus, which is thought of as a gate to the hippocampal circuit. It’s interesting to make that faraway connection between extracellular stimulation of such region, and epileptiform activity. The procedure is somewhat modified in the Huganir article, as they are investigating the CA1SC-pyramidal cell synapse. Gives more detail on the STDP protocol. 
http://www.ionchannels.org/
Really is a good starting point of finding good articles, and has some useful links for animations and videos, though some of the links are most likely old, or were not working when I attempted to connect to them.

http://www.rndsystems.com/molecule_group.aspx?g=682&r=9
This site has very brief definitions for many ligand gated ion channels, as well as for GPCR’s.  

http://www2.montana.edu/cftr/ionchannelprimers/beginners4.htm
This site has some info on many different types of ion channels, more detailed than the previous site.

http://www.mind.ilstu.edu/curriculum/neurons_intro/flash_summary.php?modGUI=232&compGUI=1828&itemGUI=3160
A series of animations illustrating synaptic transmission, LTP and neuronal synchrony. Mostly just an interesting interactive setup. 

http://pbs.jhu.edu/research/Yassa/research/index.html
The Yassa Lab from Johns Hopkins has some of the nicest flow charts of the hippocampal circuit I’ve seen. Really handy to have when studying a part of the region.

http://neuroscience.bs.jhmi.edu/huganir/focus.html
Brief overview of some of the projects going on in the Huganir Lab at Johns Hopkins. Talks about synaptic transmission, phosphorylation of receptors, and synaptic targeting of neurotransmitter receptors. 

http://web.williams.edu/imput/synapse/pages/IIIA1.htm
An introduction to GABAA function. Talks a little about neuromodulation with drugs, and also channel activation/opening. There are animations, but I couldn’t get them to work. The text is fairly good though. 

http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/L/LTP.html
The content of this site covers a short overview of synaptic plasticity. With some visuals and links to brief overviews of other related topics, this site is a good resource for review. 
http://bcs.whfreeman.com/thelifewire/content/chp44/4402003.html
A good overview of synaptic transmission with included animation 

http://www.bristol.ac.uk/synaptic/receptors/
Talk about glutamate receptors as well as their involvement in biological processes. Good visuals.
