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Laboratory animals

There are 13 different stimulus conditions (samples). The 13 conditions come from 5 different ligands, including cytokine TNF and viral and
bacterial PAMPs. Ligand concentrations were based on bioRxiv 2020.05.23.112862 (2020), and were chosen to induce a range of dynamical
patterns of NFkB responses.

No data were excluded.

Four replicate datasets for WT cells were generated over a period of 24 months for comparing an identical condition. Mutual information
estimates were the consistent for all replicates. The date of the experiments are provided in Table.S3.

We take all the samples together for the analysis without randomization, because we chose the 13 stimulus conditions to generate
representative NFkB signaling responses and use all of them to study the stimulus discrimination. When analyzing the data, we have randomly
sampled the signaling trajectories from the data under each stimulus conditions, and conducted a bootstrap procedure of the data to
calculate the mutual information. The result in Fig.S13g shows that our result is robust with the random sampling on the signaling trajectories.

Blinding was not relevant to our study.

No cell lines were used, but primary cells, namely Bone Marrow-Derived Macrophages (BMDMs) were prepared by culturing
bone marrow cells prepared from femurs of 8-24 weeks old mice of either sex (see below) in L929-conditioned medium.

No cell lines were used.

Cell cultures were not tested for mycoplasma contamination.

n/a.

The mVenus-RelA mouse line (C57BL/6J background) was generated by Ingenious Targeting Laboratory. For some experiments it was
crossed with the IB kB/+ line (also C57BL/6J background; kind gift from Paul Chiao) that harbors mutated B sites in the IB

promoter, to generate double homozygous mutants. All mice strains have either sex, and are 8-24 weeks old. Mice were housed in




