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Fig A: Data processing for deconvolution A. Log2 histogram of FPKM reads at gene level for asynchronous
data. The dashed vertical line represents the threshold we considered to process our data: genes with asynchronous
FPKM < 36.76 were excluded. B: AIC and BIC scores were calculated in order to establish the best A parameter
for the regularization of the deconvolution process (see Methods in main text). Both AIC and BIC showed a
minimum, and we choose A = 0.79, corresponding to the BIC minimum (dashed vertical line). C: Average gene
expression of convolved (grey line) and deconvolved (yellowish line) data were represented on the same plot.
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Fig B: Devonvolved gene expression profiles for selected genes. Plots show gene expresion dynamics
as measured by [Palozola et al.| at 6 experimental times after mitotic-blockage release (red dots) together with
the decovolved gene expression dynamics after desynchronization is computationally corrected (blue curves).
Yellow curves show reconstructed expression profiles applying the convolution operation on the deconvovled gene
expression.
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Fig C: Cross validation of the linear model. A. A cross-validation 80/20 was performed to find the best
A regularization parameter for inferring the TFs activity. A value A = 443 was chosen (dashed vertical line),
corresponding to the minimum of the Mean Squared Error (MSE) of the test dataset (see Methods in main text).
B: The same analysis shown in the panel A was performed by using Explained Variance (EV) instead of MSE.
The dashed vertical line corresponds to the maximum A = 443, in accordance with the minimum MSE.

0.03 T T T T T

0.02 -

0.01 ¢

-0.01 f

Average TF activity
o

-0.02

-0.03 : : : : :
0 50 100 150 200 250 300

Pseudo cell cycle time 7

Fig D: Average TF activities in clusters. Cluster mean activities are calculated averaging activities of TFs
that belong to the same cluster in Fig 2 in the main text. Three main dynamics are observed: mitotic-active,
early-G1l-active and steady
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Fig E: Transcription factors dynamics taking into account only cell-cycle GO category. Here, only
TFs associated to genes belonging to the Gene Ontology (GO:0007049) category have been shown and clustered.
In this case, only 2 main groups of TFs have been individuated, and both of them show a significant activity
change over 7. The vertical white line represents Tmis, and separates ideally the mitosis from the interphase. On
the right, the number of TFs for every cluster is indicated.
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Fig F: Cross-correlation analysis between TF expression and activity. Left: distribution of maximum
cross-correlation coefficients. The bimodal distribution may represent TFs that act mainly as repressors (negative
cross-correlation) and as activators (positive cross-correlation). Right: distribution of lag times of the TF activity
with respect to the TF expression at maximum cross-correlation.
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Fig G: Cumulative distribution of reduced explained variance (EV). The curve shows the cumulative
distribution of reduced EV values normalized between 0 and 1. Only a small fraction of TFs showed a large
reduction in the explained variance when removed from the linear regression. To choose the most relevant TFs
for the reactivation of transcription, we set a cutoff where the cumulative distribution starts to flatten which gave
us 16 TF's representing 5% of all analyzed TFs. These TFs and the interaction between them according to the
binding site matrix N were used to build the CRN in Fig 3 in the main text.
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Fig H: Average MBF (Mitotic Bound Fraction) for mitotic and early G1 active transcription
factors. Boxplots showing the average MBF for TFs with higher activity during mitotis (green box) and during

early G1 (orange box) respectively, in comparison with the average of all TFs (blue box).
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Fig I: Devonvolved eRNA expression profiles for selected enhancers. Plots show eRNA expresion
dynamics as measured by Palozola et al. [1] at 6 experimental times after mitotic-blockage release (red dots)
together with the decovolved eRNA expression dynamics after desynchronization is computationally corrected
(blue curves). Yellow curves show reconstructed expression profiles applying the convolution operation on the
deconvovled eRNA expression.
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