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A. Personal Statement

With a background in Electrical Engineering, Dr. Wilson pioneered the application of large-scale multiple
electrode microarray implants for monitoring ensemble activity in the freely behaving rodent during awake and
sleep states. Using these approaches he was the first to demonstrate the coordinated reactivation of memory
patterns during sleep in the hippocampus and has continued to pursue the role of sleep in memory processing,
and the study of sleep-regulation of brain systems. His studies have led to the development of analytical
methods for characterization of both the content and the temporal linkage of high-dimensional neuronal
ensemble patterns, as well as the structure and coordination of EEG activity across brain regions. He has
experience in the application of electrical stimulation and the use of targeted genetic manipulations of
hippocampal function in the study of neuronal systems and behavior.
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Wilson, MA, and McNaughton, BL, “Reactivation of hippocampal ensemble memories during sleep,”
Science, 65:676-679, 1994. PMID: 8036517. Summary: the first demonstration of structured neuronal
ensemble activity during sleep that reflected memory recent behavioral experience.

McHugh,TJ, Blum, KE, Tsien, JZ, Tonegawa, S, Wilson, MA, “Impaired hippocampal representation of
space in CA1-specific NMDAR1 knockout mice,” Cell 87:1339-1349, 1996. PMID: 8980239. Summary: the
first demonstration of tissue-specific genetic manipulations combined with neuronal ensemble recording
revealing the potential relationship between neuronal representations of space and mechanisms of
synaptic plasticity.

Siapas, AG and Wilson, MA, “Coordinated Interactions between Hippocampal Ripples and Cortical
Spindles during Slow-Wave Sleep”, Neuron, 21:1123-1128, 1998. Summary: the first demonstration of
coordination of sleep-related activity in the hippocampus and neocortex at the population and EEG level.
Louie, K, Wilson, MA, “Temporally structured replay of awake hippocampal ensemble activity during rapid
eye movement sleep”, Neuron, 29:145-156, 2001. PMID: 11182087. Summary: the first demonstration of
hippocampal memory reactivation during REM sleep.

Lee, AK, Wilson, MA, “Memory of Sequential Experience in the Hippocampus During Slow Wave Sleep”,
Neuron, 36:1183-1194, 2002. PMID: 12495631. Summary: the first characterization of the sequential
structure of hippocampal memory reactivation during slow wave sleep.

Foster, DJ, Wilson, MA, “Reverse replay of behavioural sequences in hippocampal place cells during the
awake state.”, Nature, 440(7084):680-3. Epub Feb. 12, 2006. PMID: 16474382. Summary: the first
demonstration of hippocampal memory reactivation during the quiet wakeful state, and the ability of
reactivated memory sequences to be expressed in time-reversed form.

Ji, D, Wilson, MA, "Coordinated memory replay in the visual cortex and hippocampus during sleep",
Nature Neuroscience, 10:100-107, 2007. PMID: 17173043. Summary: the first demonstration of
coordination of sequence memory reactivation between the hippocampus and visual cortex.

Davidson, TJ, Kloosterman, F, Wilson, MA, “Hippocampal replay of extended experience”, Neuron,
63:497-507, 2009. PMID: 19709631. Summary: development of analytical methods for Bayesian
reconstruction of neuronal ensemble activity and application to the study of memory reactivation during
quiet-wakefulness and sleep.

Ego-Stengel, V., Wilson, MA “Disruption of ripple-associated hippocampal activity during rest impairs
spatial learning in the rat.”, Hippocampus, 20:1-10. Epub 2009 Oct 8. PMID: 19816984. Summary:
demonstration of the use of electrical stimulation to disrupt neuronal activity during sleep in order to
demonstrate the role of ripple-associated activity in selective memory processing that could influence
subsequent behavior.

Nguyen, DP, Wilson, MA, Brown, EN, Barbieri, R. Measuring instantaneous frequency of local field
potential oscillations using the Kalman smoother. J Neurosci Methods. 2009 Nov 15;184(2):365-74. Epub
2009 Aug 21.PMID: 19699763. Summary: develop an algorithm for characterizing non-stationary rhythms
with high temporal and spectral resolution for the quantification of small timescale local field potential
dynamics.

Vijayan, S, Hale, GJ, Moore, Cl, Brown, EN, Wilson, MA, “Activity in the Barrel Cortex During Active
Behavior and Sleep”, J. Neurophys. Feb. 17, 2010. PMID:20164403 PMCID: PMC2853270. Summary:
Characterization and comparison of neuronal ensemble and EEG activity in the hippocampus and
neocortex during sleep and anesthesia.

Bendor, D, Wilson, MA, “Biasing the content of hippocampal replay during sleep”, Nature Neuroscience,
Epub Sept 2, 2012. PMID: 2294111. Summary: Demonstration that sleep replay can be manipulated by
external stimulation providing further evidence for the role of hippocampal replay in memory consolidation.
Suh J, Foster DJ, Davoudi H, Wilson MA, Tonegawa S. Impaired hippocampal ripple-associated replay in
a mouse model of schizophrenia. Neuron. 2013 Oct 16;80(2):484-93 PMID: 24139046. Summary:
Calcineurin knockout (KO) mice exhibited changes in EEG that may contribute to the cognitive impairments
in schizophrenia.



