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Introduction CAT Visualization Tools
Chronomics, and the study of biological rhythms is a rapidly growing area of study. As of March 2015, a search of PubMed returned Visualization tools allow inspection of raw data and a generalized
73,672 journal entries containing the keyword “circadian” — an increase by half over the same search in 2006. As biologists, characterization of periodicities present in the data. Inspection is an
biochemists and others transition to the study of the role of biological oscillators, and how this vast network modulates genetic, important step in determining whether data meet key assumptions for
molecular, physiological, and behavioral rhythms, there is increasing need for accessible tools to characterize rhythmicity, not only in subsequent analyses, in that non-normal distributions, trends or other non-
general terms, but in quantitative terms. The Chronomics Analysis Toolkit (CATkit), an R package for analysis of periodicities in time stationarities, and gaps in the data can signal a need for further or specialized
series, is a free and open source suite of tools, especially suited to the often scarce, frequently noisy, biological data. R is a widely treatment. CAT tools include: a moving average; an actogram at any selected
used environment for statistical programming, freely available from the Comprehensive R Archive Network, and runs on a wide period; autocorrelation and crosscorrelation; and a periodogram by Fourier
variety of UNIX, Mac and Windows platforms. CAT provides visualization tools. CAT Cosinor gives quantitative assessment, by analysis, Figures 1-4. Data must be equidistant, but gaps are interpolated
cosinor, of mean, amplitude and phase at an assumed period (or periods), with a measure of uncertainty for each parameter. linearly. Data can also be binned.

CAT Cosinor CAT Visualization Output

An array of cosinor-based techniques provides quantitative
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Figure 5: CAT Cosinor Rhythmometric and Data Summaries for single trial periods of 24, 12 and 8 hours.
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Figure 7: Serial Section: A multiple component cosinor is performed progressively across 240 hours of SBP
data. Plots of Data, MESOR, Magnitude, P-value, and N data points per span, at each successive 24-hour
span, incremented by 12 hours. Plots of Bathyphase and Orthophase are not shown.

Figure 8: CAT Cosinor Gliding spectrum analysis of heart rate over the first 40 days of a newborn. At
birth, several periods longer than 24 hours are present (dark areas), gradually changing to
predominantly 24- and 12-hour periods. A 252-hour interval is moved by 12-hour increments, for
the full 40 days. Data from Y Watanabe.
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