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Table S1: Notations and parameter definitions in the five-step CSIEF procedure.

Step Parameter  Definition
1 n total number of genes
Wy, proportion of cluster k
() mean curve of cluster &
T; vector of measurement times for gene ¢
b; random effect of gene i
€; measurement error of each gene in a cluster
11 n total number of genes
tij design time points
9ri(tij) gene expression level at ¢;; for gene 7 f the kth module
My (t) mean expression curve for the kth module
M (t) first order derivative of My (t)
Viei(t) random-effects functions for gene 7 in module &k
111 Yi(t) equivalent to MJ(t)
x;(t) equivalent to My(t)
Bij coefficients of gene j within module &
ex(t) substitution error of module &
A regularization parameter for SCAD penalty
v Thi gene expression level for the ith gene in the kth module
ng number of genes in the kth module
Mz (t) mean expression levels of the modules that have significant effects on the
kth module
M number of modules that have significant effects on the kth module
gri(t) expression measurement of gene i at time ¢ in module &
B population parameters for the k&th module
Bri individual parameters for gene ¢ of the kth module
eri(t) measurement error in the longitudinal measurement model
bi; random effects of mixed-effects ODE model
A% T population size
S number of genes that share the same function in the population
ng number of genes clustered in the kth module
z number of genes that share the same function in the module
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Figure S1. Illustration of individual gene fitting based on model (2.11): fitted
curves (solid lines) of 17 genes from Module 1 overlayed with gene expression data
(dots).
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