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1. Deisseroth K, Davidson TJ, Fenno LE, Mogri M, Yizhar O. 2011. “Optogenetics in Neural Systems.” Neuron. 71:9-34.
This is the review article that I pulled most of the information from for my introduction to optogenetics. The corresponding author is Karl Deisseroth who is credited with developing (and naming) the optogenetic technique. The review focusing on utilizing the technique in the field of neuroscience and does not delve into other uses such as cardiac research. The content of the review is broad and exhaustive, presenting the different groups of opsins available, the different targeting methods that can be used to express opsins in cells, the factors that must be considered in terms of how to deliver light to the necessary cell population, and concludes by speculating on the future of optogenetics.
2. Deisseroth K, Bamberg E, Boyden ES, Nagel G, Zhang F. 2005. “Millisecond-timescale, genetically targeted optical control of neural activity.” Nature Neuroscience. 8:1263-1268.
This can be considered the harbinger paper of optogenetics. The paper is out of Karl Deisseroth’s lab in 2005. The introduction expresses the need for a new type of control system that can be used to modify cell behavior in a temporally and spatially specific manner. The paper then explains the logic of a single-component, light activated channel that could provide such highly resolved control that previous techniques cannot. Their results are the first demonstration of expressing a light-sensitive microbial opsin gene (Channelrhodopsin-2) in neurons and then using light pulses to modify the firing of those cells.
3. Tischer D, Weiner OD. 2014. “Illuminating cell signaling with optogenetic tools.” Nat Reviews: Mol Cell Bio. 15:551-558
I found this review interesting because it accepts that optogenetics has innovated neuroscience research but it focuses on the potential of the technique outside of neuroscience. The authors contend that the spatial and temporal control provided by the optogenetic toolkit can be used to elucidate cellular functions that rely on conditions other than membrane potential fluctuations. This review is does a very good job of summarizing the progress that has been made and conjecturing towards the future.
4. Pijnappels DA, et al. 2014. “Light-induced termination of spiral wave arrhythmias by optogenetic engineering of atrial cardiomyocytes.” Cardiovascular Res. 104:194-205
The authors of this paper were also interested in the capabilities of optogenetics outside of the field of neuroscience. The group was interested in using optogenetic principles to treat atrial fibrillation (a common and detrimental cardiac arrhythmia). They injected cardiomyocytes with a lentiviral vector so the cells would express a Ca2+ channelrhodopsin. After immunohistological confirmation of expression, they used pulses of light to return the heart cells to uniform depolarization and eliminate the arrhythmia.
5. Zhang F, et al. 2011. “The Microbial Opsin Family of Optogenetic Tools.” 2011. 147(7):1446-1457.

This is a very detailed paper that goes far beyond just summarizing the different opsins that are available for optogenetics. The mechanistic differences are discussed even to the detail of which amino residues protonate during the light-absorption process. The supplementary material includes a phylogenetic analysis of the opsins using sequence homology.

6. Ririe DG, et al. 2014. “Fast-conducting mechanoreceptors contribute to withdrawal behavior in normal and nerve-injured rats.” Pain. (Ahead of print).
This is the paper that I presented. The researchers were interested in optically modifying the primary afferents and investigating the role of a particular group of afferents in pain response. Their data suggests that type A high-threshold, mechanoreceptors (AMHTRs), which are generally accepted to be “first pain” receptors may also be involved in “second pain” signaling in normal and neuropathically injured rats.
7. Durand DM, Chiang CC, Gonzalez-Reyes LE, Ladas TP. 2014. “Seizure suppression by high-frequency optogenetic stimulation using in vitro and in vivo animal models of epilepsy.” Brain Stimul. (Epub)
It had been previously shown that electrical high frequency stimulation (HFS) can alleviate seizures but the mechanism for this amelioration is unknown. This group was interested in investigating the cells that might be responsible so the decided to use an optogentic approach. They used a transgenic line of mice to express channelrhodopsin-2 in pyramidal and interneurons in the hippocampus. They then pharmacologically induced a seizure and were able to suppress that seizure using light pulses both in vivo and in vitro.
8. Bellmann D, Richart A, Freyberger R, Nuwal N, Scharzel M, Fiala A, Stortkuhl KF. 2010. “Optogenetically induced olfactory stimulation in Drosophila larvae reveals the neuronal basis of odor-aversion behavior.” Front Behav Neurosci. 4:27.
This paper focuses of optogenetic modulation of larval Drosophila olfactory behavior. The researchers expressed channelrhodopsin-2 or Pac-α in olfactory sensory neurons, which means that light stimulation would mimic odor stimulation. By comparing behavior when certain types of neurons were activated by light versus when certain types of neurons were activated by odors they were able to establish a potential explanation for the odor avoidance neural pathway in the larvae.
9. Tonegawa S, et al. 2013. “Creating a False Memory in the Hippocampus.” Science. 341:387-391.
This is an interesting paper that received a significant amount of press coverage. The researchers used an adeno-associated viral vector to express channelrhodopsin in the dentate gyrus and the CA1 neurons of the hippocampus. The mice were then subjected to fear conditioning in a certain context while the neurons were activated by light. The fear response was then subsequently also inducible in a different context. So in essence the fear conditioning was a false memory created by optical manipulation.
10. Prigge M, Schneider F, et al. 2012. “Color-tuned Channelrhodopsins for Multiwavelength Optogenetics.” Journal of Biological Chemistry. 287:31804-31812.

This is the paper that Daniel presented. The group focused on using chimeric variants in an attempt to develop channelrhodopsins that would be activated by more than one wavelength of light. The idea is that you could express one channel that could be modulated by more than one wavelength of light which could give you an additional level of control in your experiment depending on the wavelength you illuminate the cells with at a given time.
Websites

1. http://web.stanford.edu/group/dlab/optogenetics/sequence_info.html
This is a site maintained by the Deisseroth Lab at Stanford University. The webpage contains an expansive list of different viral constructs that can be utilized in an optogenetic experiment. The specific use of each construct is outlined (inhibition, excitation, etc.) and sequence information and vector maps are available for each as well.
2. http://www.openoptogenetics.org/index.php?title=Category:Microbial_Opsins
Through molecular engineering, a bevy of opsins have been produced all with varying characteristics. This webpage provides a convenient central location that list the properties of all the channelrhodopsin and light-activated pumps that have been developed or discovered thus far.
3. http://video.mit.edu/watch/optogenetics-controlling-the-brain-with-light-7659/
This is a video that provides a visually appealing and technical summary of the optogenetic technique. The video is on the MIT website which I only point out because Dr. Ed Boyden is one of the co-inventors of the optogenetics (grad student in Deisseroth lab) and is now a professor at MIT.
4. http://www.nature.com/nmeth/video/moy2010/index.html
This is a brief video that eloquently summarizes the optogenetic technique. The video was produced by Nature, lauding optogenetics as the Method of the Year in 2010. 
5. http://www.prizmatix.com/index.html
Prizmatix is an optical equipment supply company. Aside from ordering equipment, the site offers an index and a description of a wide variety of instruments that can be used for optogenetic experiments

6. http://www.mci-neuroscience.com/5-essential-considerations-selecting-best-optogenetics-light-source/
MCI (Micro Control Instruments) is a scientific technology distribution company that focuses on instruments that can be used by neuroscientists. This link is a blog entry where they present vital considerations that experimenters need to think about in terms of the appropriate light source to use for their specific needs.
7. http://www.cncb.ox.ac.uk/technologies/optogenetics/optogenetics-chronology/
This is a webpage maintained by the University of Oxford. It lays out a timeline of the significant events and discoveries that relate to the eventual technique that we call optogenetics today. The timeline starts from the beginning with the discovery of action potentials being caused by light in algae in 1978 all the way to the first time animal behavior was modified by using light and channelrhodopsin in 2005
8. http://blogs.scientificamerican.com/cross-check/2013/08/20/why-optogenetic-methods-for-manipulating-brains-dont-light-me-up/
This is a blog entry by science writer John Horgan who is a teacher at Stevens Institute of Technology. I found his entry interesting because it focuses on the shortcomings of the optogenetic technique and warns people to cautious in declaring it a revolutionary panacea for all neuroscience research qualms. His understanding of the technique does not seem to be complete, but he makes some good points.

9. http://en.wikipedia.org/wiki/Optogenetics
I feel silly using a Wikipedia link in an academic assignment but there is a reason it is the first result when you Google “optogenetics.” If you are entirely unfamiliar with optogenetics and you truly want to understand just the basics, Wikipedia is a great place to start.

10. http://www.youtube.com/watch?v=nypsEBxGTxE
This is a short, 1-minute video showing an optogenetic experiment in action. You can see the mouse’s behavior before the light is turned on, then you can see a significant increase in freezing behavior after the light is turned on (about 15 seconds in to the video).
