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Publications
Arnson HA & Holy TE. 2011. Chemosensory burst coding by mouse vomeronasal sensory neurons. Journal of Neurophysiology, 106(1): 409-420.

· This study uses multielectrode arrays to study noise due to spontaneous activity in the mouse vomeronasal organ. Sensory neurons were very spontaneously active, which provided difficulty in separating noise from sensory responses. Sensory neurons typically had bursting activity with consistent statistics for both spontaneous activity and stimuli.
Ding MC, Wang Q, Lo EH, & Stanley GB. 2011. Cortical Excitation and Inhibition following Focal Traumatic Brain Injury. Journal of Neuroscience, 31(40): 14085-14094.

· Traumatic brain injury can lead to compression of cortical tissue. This study looked at the effect of compression of the motor cortex on excitation and inhibition in the barrel cortex of rats. Using multielectrode recordings, the authors found that after injury there is a period of inhibition followed by over-excitation of neurons. Some neurons responded to the stimulus after compression, but not before.

Guo S, Donate A, Basu G, Lundberg C, Heller I, & Heller R. 2011. Electro-gene transfer to skin using a noninvasive multielectrode array. Journal of Controlled Release, 151(3): 256-62.

· Multielectrode arrays can be used for more than neuronal stimulating and recording. This study looks at the efficacy of a non-invasive multielectrode array as a delivery device for gene electrotransfer. Using guinea pigs, they found this to be an efficient delivery method, with less severe side effects compared to other delivery systems.
Kralik JD, Dimitrov DF, Krupa DJ, Katz, DB, Cohen D, & Nicolelis MAL. 2001. Techniques for Longer-Term Multisite Neuronal Ensemble Recordings in Behaving Animals. Methods, 25: 121-150.
· This paper outlines the equipment, skill, and analyses required to record and interpret multielectrode data. While it is specific to non-human primates, much of these methods are translational between species.

Mordel J, Karnas D, Inyushkin A, Challet E, Pevet P, & Meissl H. 2011. Activation of glycine receptor phase-shifts the circadian rhythm in neuronal activity in the mouse suprachiasmatic nucleus. Journal of Physiology, 598(9): 2287-2300.

· This study looks at the function of glycine in the mouse suprachiasmatic nucleus and its effects on the circadian clock. With multielectrode arrays in organotypic brain slices, they found that glycine caused an advancing phase shift during the day and delay at night.

Quairiaux C, Megevand P, Kiss JZ, & Michel CM. 2011. Functional development of large-scale sensorimotor cortical networks in the brain. Journal of Neuroscience, 31(26): 9574-9584.

· This is a developmental study in rats with multielectrode grids across the majority of the cortical surface and including intracortical electrodes. Using whisker stimulation, the authors studied surface-negative activity in order to characterize aspects of sensorimotor development and cortical integration.
Parker RA, Davis TS, House PA, Normann RA, & Greger B. 2011. The functional consequences of chronic, physiologically effective intracortical microstimulation. Progress in Brain Research, 194: 145-65.

· Many studies feature chronic stimulating microelectrode arrays. This study explores possible negative consequences to chronic implants that may interfere with results. They found that chronic stimulating multielectrode arrays do not cause major damage or long term issues for surrounding neurons. The authors suggest that short term chronic implants may be ready for use in clinical studies.
Ray S & Maunsell JHR. 2011. Network Rhythms Influence the Relationship between Spike-Triggered Local Field Potential and Functional Connectivity. Journal of Neuroscience, 31(35): 12674-12682.

· This paper outlines the importance of including overall network activity as a factor when studying components of multielectrode data. Multielectrode arrays were implanted into the monkey visual cortex to record spikes and local field potentials. They looked at the latency of peak negativity in spike-triggered LFP averages. Previous research showed an increase in this latency with distance between the spike and LFP electrodes. Low-frequency LFP rhythms were attenuated during stimulus presentation and decreased the overall spike-triggered LFP average.
Roitman MF, Wheeler RA, and Carelli RM. 2005. Nucleus Accumbens Neurons Are Innately Tuned for Rewarding and Aversive Taste Stimuli, Encode their Predictors, and Are Linked to Motor Output. Neuron, 45: 587-597.
· This study uses multielectrode recordings to categorize responses in the nucleus accumbens (NAcc) to aversive and rewarding taste stimuli. Neurons were inhibited by sucrose and excited by quinine. Neurons also responded to cues paired to the stimuli. 

Wang CM, et al. 2011. Simultaneous multisite recordings of neural ensemble responses in the motor cortex of behaving rats to peripheral noxious heat and chemical stimuli. Behavioral Brain Research, 223(1): 192-202.

· The authors recorded from motor cortex in awake, behaving rats to look at response to heat stimuli. Following baseline recordings, bee venom was injected subcutaneously and responses were recorded again. Some neurons in the motor cortex changed from non-heat response to heat responsive.
Internet Sources
Dr. Steve Potter of the University of Georgia Tech delivers an informative lecture on the use of multielectrode arrays to allow a robot to learn and perform a task.

http://www.youtube.com/watch?v=E8l3_kAUe0w
This is a short video of a multielectrode array in a rat and the corresponding recordings.

http://www.youtube.com/watch?v=2TaGGY_WeuE
Description of multielectrode array art (MEART), including human “portraits” drawn by the machine.

http://www.fishandchips.uwa.edu.au/project.html
MEART: Images of drawings created by a robotic arm controlled by in vitro neurons using multielectrode arrays.

http://web.mit.edu/shkolnik/www/meart
Information on the development of a stretchable multielectrode array for screen stem-cell derived cardiomyocytes for pharmacological use.

http://ectm.et.tudelft.nl/V2010_6/html/researchproject_18.html
Science Daily provides a short overview on the use of multielectrode arrays for human deep brain stimulation.

http://www.sciencedaily.com/releases/2009/04/090421080351.htm
A radio interview with Dr. Miguel Nicolelis (referenced in an above paper) about the future of  brain machine interfaces involving multielectrode arrays.

http://thedianerehmshow.org/shows/2011-03-16/miguel-nicolelis-beyond-boundaries
Dr. Krishna Shenoy talks about brain-computer interfaces.

http://www.youtube.com/watch?v=I7lmJe_EXEU
Video of human-computer interactions three years after implantation of a microelectrode array.

http://www.youtube.com/watch?v=bYwfYSduyRk
Commercial website with the products necessary to perform multielectrode studies.
http://www.multichannelsystems.com/products-mea/microelectrode-arrays.html
