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Model 1. Hirota et al. 2012 (1).

1. Hirota T, et al. (2012) Identification of small molecule activators of cryptochrome. Science 337(6098):1094–1097.
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Model 2. Relógio et al. 2011 (1).

1. Relógio A, et al. (2011) Tuning the mammalian circadian clock: Robust synergy of two loops. PLOS Comput Biol 7(12):e1002309.
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Model 3. Leloup and Goldbeter 2003 (1).

1. Leloup JC, Goldbeter A (2003) Toward a detailed computational model for the mammalian circadian clock. Proc Natl Acad Sci USA 100(12):7051–7056.
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Fig. S1. Analysis of circadian reporter luminescence data. (A) Raw luminescence data are first cropped by removing the initial transient region (first 12 points).
The moving baseline is estimated using a Hodrick–Prescott filter with smoothing parameter 1,600 (red dashed line). (B) Data are detrended by subtracting the
moving baseline from the raw data. The detrended data are used to calculate the relative amplitude of the oscillations via SD. (C) Periods are estimated by
fitting a damped cosine curve (green solid line) to the detrended data.
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Fig. S2. Effects of longdaysin and KL001 on period 1 (PER1)-luciferase (LUC) and cryptochrome 1 (CRY1)-LUC abundance. HEK293 stable cell lines expressing
PER1-LUC, CRY1-LUC, or LUC from a constitutive promoter were treated with DMSO, 10 μM longdaysin, or 10 μM KL001 for 24 h, and luminescence was
measured. The luminescence intensity relative to DMSO control is shown as mean ± SEM (n = 4−8). *P < 0.001 compared with DMSO (one-way ANOVA with
Dunnett’s post hoc test).
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Fig. S3. Bootstrap confidence intervals in relative period sensitivities. Violin plots for distributions in relative period sensitivities for parameters associated
with PER and CRY proteins. Whiskers extend to the most extreme data point within 1.5× the inner quartile range. Distributions in which the 5th and 95th
percentile lie on opposite sides of the x axis are colored red and deemed nonidentifiable.
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Fig. S4. Effect of cytoplasmic PER stabilization on period and E box transcription amplitude. Relative period and peak-to-trough amplitude change in Per
mRNA resulting from a reduction in the vdP parameter (PER cytoplasmic degradation rate) in the model from ref. 1.

1. Hirota T, et al. (2012) Identification of small molecule activators of cryptochrome. Science 337(6098):1094–1097.

Fig. S5. Calculation of R2 values for Fig. 5B. Contour plots show changes to period and mRNA amplitude from inhibition of nuclear CRY degradation and PER
nuclear import. Calculated values after applying both perturbations, f(x, y), are compared with the linear sum of both individual perturbations, f̂ðx,yÞ. The
similar profiles in both pairs of plots indicate cooperative and competitive effects are largely absent. R2 = 0:924 and 0.999 for period change and Per mRNA
amplitude, respectively.
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