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Supplementary Figure 1: The qualitative behaviour of the 82 Interaction profiles and their
classification in the interaction modes. Related to Figure 1. a, The vectors composed of 6 numbers
(-1, 0 or 1) and a sign (+ or -) uniquely define each of the interaction profiles correspond to the
outcome of the following comparisons: X vs 0, Y vs 0, X+Y vs 0, Y vs X, X+Y vs X and X+Y vs Y.
The dashed red line corresponds to the expression level of ex.y if the profile was additive. Graphs 1 to
41 represent positive interaction profiles. b, Graphs 42-82 represent negative interaction profiles.
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Gene R2 |Gene Rz Supplementary Figure 2: Validation of Affymetrix gene
ATP50 0.706 |IFOXP1 0.98s Cchip data by quantitative RT PCR (gPCR). a, A sample of
0.999 | A1 489 20 genes representing different types of profiles and expression
cCL4 0.986 lICOSLG 0.633 intensities was chosen to be confirmed in the experimental
0.988 A2 902 setting pDC, X=IL3, Y=Flu, 6h. The empty bars represent the
CCND2 0.997 |IL1B 0.821  average Affymetrix expression values (refer to left Y axis). The
0.980 934 error bar is the standard error (SE) of 3 biological replicates.
CXCL10  0.904 |IL8 0.968  The black bars represent the qPCR data obtained with the same
0947 | UFA1 944  experimental setting but with pDC from 3 different donors than
DUSP6 __ 1.000 |TNF 0.989  the ones used for the gene chip hybridization. The height of the
0.082| FRSF17 907

MEDIAN R2 0.983

black bars represent the average of the delta Cts which are
obtained by subtracting the Ct of the target gene from the Ct of

the normalizing gene B2M. The right Y axis indicates the delta Ct levels. This axis was shifted so the
level of the highest gPCR value matches the level of highest gene chip value to facilitate the
comparison of the profiles. The height and range of the left and right Y axis are the same. b, Squared
correlation coefficients between Affymetrix and qPCR profiles are shown for each of the 20 genes.
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Supplementary Figure 3: Multimodal Signal integration with an FDR=1% for both ANOVALl
and ANOVA2 tests. a, Number of regulated genes, interaction genes, and the proportion of interaction
genes with different stimuli combinations after 6 and 24 hours of stimulation in pDC and ¢, monocytes.
b, Distribution of Interaction Modes for the combination IL3 and Flu at 6h, and d, monocytes at 24h.
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Supplementary Figure 4: Bliss Factor distribution in the pDC data set. Histograms show
frequency distributions of the Bliss factor, which measures the deviation from additive integration,
calculated separately for the four most represented interaction modes found in the dataset of pDC
integrating IL3 and Flu at 6h.
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Supplementary Figure 5: The IL3 canonical pathway is represented with Ingenuity Pathway
Analysis (IPA) software. The molecules inked with cyan lines to the box representing the Toll-like
Receptor Signaling pathway are common to both pathways and are potentially levels at which signal

interaction between IL3 and TLR ligands can occur.
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Supplementary Figure 6: Integration of GMCSF and Flu in human pDC. a, Distribution of
Interaction modes a 6h b, Distribution of Interaction modes a 24h. Abbreviations used: low stab = low
stabilization; X rest Y = GM-CSF restores Flu; Y rest X = Flu restores GM-CSF; pos syn = positive
synergy; emer pos syn = emergent positive synergy; high stab = high stablization; X inh Y = GM-CSF
inhibits Flu; Y inh X = Flu inh GM-CSF; neg syn = negative synergy.
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Supplementary Figure 7: A fraction of genes populating the modes Low and High Stabilization in
the dataset X = IL3, Y = Flu at 6h does not seem to depend on technical limitations of the
scanner. a, The frequency distribution of the minimum expression intensities within the modes Low
Stabilization and b, the background provided by the minimum expression in all interaction profiles. c,
The frequency distribution of the maximum expression intensities within the modes High Stabilization
and d, the background provided by the maximum expression in all interaction profiles.
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Supplementary Figure 8: Top enriched canonical pathways or biological functions corresponding
to each interaction mode from the datasets a, pDC integrating X=IL-3 and Y=Flu at 6h and b,
Monocytes integrating X=LPS and Y=anti-TREM1 at 2h (Retrieved from GEO: GDS3499).



