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Cerebellar output generation in the deep cerebellar
nuclei (DCN) presents a fundamental but poorly understood component of cerebellar function. Experimental
data obtained in vitro and in anesthetized animals as
well as modeling studies have shown that correlations
between Purkinje cell inputs are important in determining the spike rate and spike pattern of DCN output.
How a DCN neuron process the synaptic inputs from
hundreds of presynaptic Purkinje cells in an awake
behaving animal, and the importance of the correlation
structure between those inputs, remain unknown, however. We aim to quantitatively assess the correlation
structure of Purkinje cells from data recorded in awake
mice, and to determine how such correlations interact
with the intrinsic DCN physiological properties.
It is experimentally impossible to record all the inputs
that are reaching a single DCN neuron in an awake animal. Therefore methods need to be developed that can
extrapolate the correlations found in a small number of
simultaneous recordings to an ensemble of several hundred artificial spike trains with the same correlation
structure. Several analytical methods have been developed to generate sets of spike trains with specific correlations in spike times as well as spike rates [1-4]. On the
other hand, experimental evidence from Purkinje cell
recordings in anesthetized animals point to specific correlation features such as shared pauses [5], synchronous
single spikes [6], and synchronous climbing fiber bursts
[7]. We will analyze the spike train data obtained from
multi-electrode recordings in awake behaving mice to
determine the presence of correlation features as well as
spike rate correlations. We will derive artificial spike
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trains using a method based on previous algorithms
[1-4]. We will also introduce feature based specific correlations in our constructed artificial spike trains present
in our recordings. We will optimize this process so that
artificial spike trains show the same inter-spike interval
statistics, rate correlations, and feature based correlations seen in recorded spike trains. These data will
allow us to drive a multicompartmental DCN model
neuron to study synaptic integration in the awake condition. Because large sets of correlated spike trains are
required for all single neuron model explorations of signal processing in awake animals we expect that the generation of realistic input correlations will become an
important topic as the field of simulating neural properties in vitro matures to simulating the awake condition.
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