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Supplementary Figure 1. RelA and IRF3 activation in MEF WT cells: (a) confocal images of immunofluo-
rescence staining for RelA and IRF3 (scale bar: 50 pm) and (b) histograms (n > 500, from a representative
experiment out of 2) from immunofluorescence analysis after 4 hr poly(I:C) 0.1, 0.3, and 1 pg/ml. In both

panels, ‘nt’ denotes non-treated cells. Full immunostaining images are shown in Supplementary Data 9. (c)
Western blot for STAT1 and p-STAT1 with reference GAPDH after poly(l:C) 1 pg/ml and 3 pg/ml in WT

cells. A representative replicate (out of 2) is shown.
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Supplementary Figure 2. RelA and IRF3 activation after poly(l:C) 1 ug/ml dose in MEF WT and RelA—/—
cells: (a) histograms (n > 300, from a representative experiment out of 2), (b) confocal images from im-

munostaining (scale bar: 50 wm; full immunostaining images for RelA=/~ cells are shown in Supplementary
Data 10), (c) Western blots and model predictions: RelA, p-TBK1, p-IKKa /B, p-IRF3, IRF3, IkBa, A20, and

reference GAPDH. A representative replicate out of 2 is shown. In (a) and (b), ‘nt’ denotes non-treated cells.

In (c), asterisk (*) denotes IKK isoform-dependent phosphorylation sites: Ser176/180 in the case of IKKa and

Ser177/181 in the case of IKKB. Numerical trajectories result from averaging over 200 independent stochas-

tic simulations. Colour key of numerical trajectories is located next to blot labels. To compare simulation

trajectories with experimental data, numerical solutions are given in experimental time points only and then

connected by line segments to guide the eye.



a Amount of poly(I:C) per cell 4 h after stimulation b Single frame (1-4) analysis of time point 4 h
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Supplementary Figure 3. Histograms of the amount of intracellular poly(l:C) 4 hr after stimulation: (a)
experiments (top histogram) compared to model simulations (bottom histogram); (b) single-frame analysis of

time point 4 hr from experiments summarized in (a).
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Supplementary Figure 4. Variability in RelA and IRF3 activation in MEF WT in response to poly(l:C) stim-
ulation — experiments compared to numerical simulations: (a) scatter plots of nuclear IRF3 and nuclear RelA
4 hr after stimulation in experiments; (b) distribution of RIG-I and (c) distribution of PKR in non-stimulated
cells used to assign random initial RIG-I and PKR values in (d) numerical deterministic simulations with even
poly(I:C) delivery; (e) stochastic simulations with even poly(l:C) delivery and (f) stochastic simulations of the
original model. Table (g) shows coefficients of variation, cv, standard deviations, o, and average values, y,
calculated from data shown in (a) and (d-f).
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Supplementary Figure 5. Numerical simulations of WT cells (a) stimulated with LPS 1 pg/ml (since time
= 0) and (b) stimulated with LPS 1 pg/ml and CHX (since time = 0).
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Supplementary Figure 6. Numerical simulations of MEF WT cells stimulated with poly(l:C) 1 ug/ml (since
time = 0).
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Supplementary Figure 7. Numerical simulations of MEF WT cells treated with IFNB 1000 U/ml (from time
= 0 till 24 hr) and stimulated with poly(I:C) 1 pg/ml (at 24 hr).



a - nt - LPS 1 pg/mi < TNFa 10 ng/ml - poly(l:C) 1 ug/ml
% 2] % NS
WT ) zeq
c) o1
o i o
e T T T e
10 10! 102 10 10* 100 104
Annexin V
b «_ Poly(1:C) 1 pg/ml
RelA* %
c)
°°
100 102 10° 10* "10° 10! 102 103 10
Annexin V
IFNB  + poly(l:C)
c - nt « IFNB 1000 U/mi < poly(l:C) 1 pg/ml + 1000 U/ml__ 1 jig/ml
. . ..
WT e %]
| 2
eol‘ VI T T, °° T T, T
100 7109 10! 102 10% 100 10! 102 10 10*
IFNB  + poly(l:C
d +,1000 B/my ‘H}é(/ml)
®° %
Stat1- o
e
R 2 1 . R )
104 7100 10! 102 10° 10* 100 10! 102 103 104 T10© 10! 102 10° 10*
« 10 h < 24 h
2 e
24 %
104 T100 10! 102 103 10 100 102 10°  10% 10t
f
WT,
IFNB
1000 U/ml
+
poly(l:C)
1 pg/mi
100 102 10° 104

Annexin V

Supplementary Figure 8. Density plots of Annexin V/PI staining.




poly(l:C) 1 pg/ml
WT TIr3™"-
IRF3 p-STAT1 RelA IRF3 p-STAT1

p——
separate channels separate channels

c poly(I:C) 1 pg/ml
WT TIr3™"
RelA IRF3 p-STAT1 RelA 8 IRF3 p-STAT1

I L
| I P
| Ja |

[«2)

[«
[«

o

o

il
fo

jim

4 6 4 6
4 h
0 0 0
d 0 1 0 1 0 1 0 1
WT Tir3" Nuclear Nuclear Nuclear Nuclear Nuclear Nuclear
translocation translocation translocation translocation translocation translocation
poly(l:C) 1 ug/ml poly(l:C) 1 ug/ml
0 2 4 6 10 24 0 2 4 6 10 24 Timelh]
95—’ P —— - o= )
o han — - — s g STAT! e -
== == o wr 7 Tr3
0| e X © |Mearly
9 M late/dead
72— == - o 75f L
] p-PKR (Thr451) g
72— §
’ X ----‘PKR g 50 -
© — - - w»| OAS1A S
|- - (Ser396) 8 i
w ol =il =il | il ol
43_\— e v v - -‘ IRF3 nt IFNB poly(l:C) IFNB nt IFNB poly(l:C) IFNB
1000 U/ml 1 pg/ml 1000 U/ml 1000 U/ml 1 pg/mli 1000 U/ml

14| - o= o» o= o» &= @» @» == @ GAPDH poly(:C) poly(:C)

kDa 1 pg/mi 1 pg/ml

Supplementary Figure 9. Poly(l:C) delivered by lipid-based transfection elicits activation of RelA, IRF3
and STAT1 in TIr3/~ MEFs. The figure compares results obtained on TIr3—/— and WT MEFs purchased
from OrientalBioService. (a) Genotyping of TIr3 for WT and T/r37/~ cell lines, by PCR assay, according to
OrientalBioService protocol. TIr3 band localizes at 1000 bp. (b) Confocal images of immunofluorescence
staining for RelA, IRF3, and p-STAT1 (scale bar: 50 um). See Supplementary Data 11 for the corresponding
uncropped immunostaining images. (c) Histograms (n > 500, from a representative experiment out of 2) from
immunofluorescence analysis after 0 (nt), 2, 4 hr of poly(l:C) stimulation. (d) Western blots for the proteins as
indicated after poly(l:C) stimulation for WT and TIr37/~ MEFs. Representative replicates out of 3 are shown.
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Supplementary Figure 10. Uncropped scans of blots shown in Figs 1b, 1c, 4a, 4c, 5b, 5¢, 7a.



Supplementary Tables

Supplementary Table 1. Cell lines and stimulation protocols.

Cell line Stimulations

MEF WT poly(I:C) [0.1 pg/ml, 0.3 ug/ml, 1 pg/ml, 3 pg/mi],
poly(I:C) [1 pg/ml] + a-IFNAR,
poly(l:C) [1 pg/ml] + C16

MEF WT LPS [1 ug/ml],
LPS [1 yg/ml] + CHX [5 pg/mi],
IFNB [1000 U/mi]

MEF RelA-GFP poly(l:C) [1 pg/ml, 3 pg/mil],
LPS [1 pg/ml]

MEF RelA™ poly(I:C) [1 pg/ml, 3 pg/ml]

MEF Stat1™~ poly(l:C) [1 pg/ml],

IFNB [1000 U/ml]

MEF WT poly(I:C) [1 pg/ml],
(Oriental BioService)  IFNB [1000 U/ml]

MEF TIr37~ poly(l:C) [1 pg/ml],
(Oriental BioService)  IFNB [1000 U/ml]
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Supplementary Table 2. Network components and experimental methods used to characterize their dynamics.

Protein Gene MRNA level Plr:\}::n Phospsr}[gtrglation ISoLét;ICiigtjiloar:
FEEDBACK PROTEINS/GENES
A20 Tnfaip3 RT PCR + dPCR WB
c-Jun Jun wWB Ser73 WB
IKKa/B Chuk/Ikbkb WB Serl76/180
IFNB1 Ifnbl RT PCR + dPCR ELISA
IRF3 Irf3 RT PCR + dPCR WB Ser396 WB + IF
IkBa Nfkbia RT PCR + dPCR WB IF
OAS1A Oasla RT PCR + dPCR WB
p65 RelA WB WB + IF
PKR Eif2ak2 RT PCR + dPCR WB Thr451
RIG-I Ddx58 RT PCR + dPCR WB
SOCS1  Socsl RT PCR + dPCR
STAT1  Statl RT PCR + dPCR WB Tyr701 WB + IF
STAT2 Stat2 RT PCR + dPCR WB
TBK1 Thk1 WB Serl72
REFERENCE PROTEINS/GENES
GAPDH  Gapdh RT PCR + dPCR WB WB
HDAC1 Hdacl RT PCR WB WB
HGPRT  Hprtl RT PCR
READ-OUT GENES
CCL2 Ccl2 RT PCR
IL-6 116 RT PCR
IRF1 Irfl RT PCR
IRF5 Irf5 RT PCR
IRF7 Irf7 RT PCR + dPCR
ISG15 Isgl5 RT PCR
ISG54 Ifit2 RT PCR
ISG56 Ifitl RT PCR
RANTES Ccl5 RT PCR
TNFa Tnf RT PCR
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Supplementary Table 3. Gene expression assays.

Protein/gene

TagMan gene

expression assay #

A20/Tnfaip3
CCL2/Ccl2
GAPDH/Gapdh
IFNB1/Ifnb1
IL-6/116
IRF1/Irf1
IRF3/Irf3
IRF5/Irf5
IRF7/Irfr
ISG15/1sg15
ISG54/Ifit2
ISG56/Ifit1
IkBa/Nfkbia
OAS1A/Oas1a
PKR/Eif2ak2
RANTES/Ccl5
RIG-I/Ddx58
SOCS1/Socs1
STAT1/Stat1
STAT2/Stat2
TNFo/Tnf

MmO00437121_m1
MmO00441242_m1
Mm99999915_g1
MmO00439552_s1
Mm00446190_m1
MmO01288580_m1
MmO00516784_m1
Mm00496477_m1
Mm00516788_m1
MmO01705338_s1
Mm00492606_m1
Mm00515153_m1
Mm00477798_m1
MmO00836412_m1
Mm01235643_m1
MmO01302427_m1
MmO00554529 m1
MmO00782550_s1
Mm00439531_m1
Mm00490880_m1
Mm99999068_m1
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Supplementary Table 4. Primary antibodies.

Target protein (clone) Manufacturer Catalogue # é%?\li(;it:?ar;ion)
phospho-NF-kB p65 (Ser536) (93H1) ?gghsr:glgzlrglnc. 3033 WB (1:1000)

NF-KkB p65 (D14E12) XP ?:(';'hsr’]iggzy‘?nc_ 8242 WB (1:1000), IF (1:1000)
phospho-IRF-3 Ser396 (4D4G) ?gghsniglgag';‘?m_ 4947 WB (1:1000)

IRF-3 (D83B9) ?g(':hsniglgag';’:‘?m' 4302 WB (1:1000)
phospho-IKKa/B Ser176/180 (16A6) ?Zﬂhiig.ﬂag"yr,‘?nc, 2697 WB (1:1000)
phospho-STAT1 Tyr701 (58D6) ?2&?3&2"{,‘?”0_ 9167 WB (1:1000), IF (1:200)
RIG-I (D14G6) ?g(':'hsniglrc‘g"yr"?m_ 3743 WB (1:1000)
A20/TNFAIP3 (D13H3) %ghiiglgag"yr,‘?m' 5630 WB (1:1000)
phospho-TBK1/NAK Ser172 (D52C2) XP %ghiiglgag';r"?nc_ 5483 WB (1:1000)
TBK1/NAK (D1B4) ?ee(':'hsniglr:é';"‘?m_ 3504 WB (1:1000)
phospho-c-Jun Ser73 (D47G9) XP ggghsniglr;';‘ﬁ’nc_ 3270 WB (1:1000)

c-Jun (60A8) ?gghsniglgag';‘?m_ 9165 WB (1:1000)

IkBa (L35A5) ggghsniglgag';‘?m_ 4814 WB (1:1000), IF (1:500)
IRF-3 (D-3) canta truz o  SC376455 IF (1:1000)

Stat1 p84/p91 (E-23) Santa truz o SC346 WB (1:1000)

Stat2 (L-20) ng:;ac Eggé g  5C-950 WB (1:1000)
phospho-PKR Thr451 Siﬂi E;gé gy  Sc101784 WB (1:500)

PKR (B-10) gi‘gi r?r:gi) gy 506282 WB (1:500)

OAS1a (C-8) canta Gruz gy  SC:365357 WB (1:500)

HDAC1 (H-11) Si‘)’:;i E;gé gy SC8410 WB (1:1000)

GAPDH (6C5) EMD Millpore ~ MAB374 WB (1:20,000)
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Supplementary Table 5. Secondary antibodies.

Target protein (clone) Manufacturer Catalogue # é%%l(i:%?]ttig:ion)
Rlzzgegl gg;gfggi;gﬁé';; L) Thermo Fisher Scientific ~ A-21206 IF (1:500)
leér)‘(';egl 322@2?55(:% r']?%gjeﬂ)’ Thermo Fisher Scientific ~ A-31570 IF (1:500)
mmunogIobuins/HRP e poss  WB(H0000)
Goat anti-mouse Dako P 0447 WB (1:10,000)

immunoglobulins/HRP
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Supplementary Table 6. Reagents, kits, and assays (other than that mentioned in Suppl. Tables 3, 4, 5).

Reagent Manufacturer Catalogue #
4',6-Diamidino-2-phenylindole dihydrochloride (DAPI) Sigma-Aldrich D8417
Bio-Rad Protein Assay Dye Reagent Bio-Rad 500-0006
bisBenzimide H 33342 trihydrochloride (Hoechst 33342) Sigma-Aldrich B2261
Bovine Serum Albumin Sigma-Aldrich A7906
Clarity™ Western ECL Blotting Substrate Bio-Rad 1705061
$gtrjr|1§tlstem, Mini, EDTA-free Protease Inhibitor Cocktail Sigma-Aldrich 04693159001
Cycloheximide Roth 8682.3
Dimethyl sulfoxide (DMSO) Sigma-Aldrich D8418
DL-Dithiothreitol (DTT) Sigma-Aldrich D9163
DMEM, high glucose ThermoFischer Scientific 41965
(Ijrei;[;ilrl1 Bovine Serum, qualified, E.U.-approved, South America ThermoFischer Scientific 10270
Formaldehyde solution Sigma-Aldrich 2525249
IGEPAL® CA-630 Sigma-Aldrich 18896
Imidazolo-oxindole PKR inhibitor C16 Sigma-Aldrich 19785
Interferon B from mouse Sigma-Aldrich 19032
Lipofectamine® LTX with Plus™ Reagent ThermoFischer Scientific 15338-100
Lipopolysaccharide from Escherichia coli 0111:B4 (LPS) Sigma-Aldrich L3024
MEM Non-essential Amino Acid Solution Sigma-Aldrich M7145
Mowiol® 4-88 Sigma-Aldrich 81381
PageRuler™ Plus Prestained Protein Ladder, 10-250 kDa ThermoFischer Scientific 26620
PBS, pH 7.4 ThermoFischer Scientific 10010-015
Penicillin-Streptomycin Sigma-Aldrich P0O781
Polyinosinic—polycytidylic acid potassium salt (poly(l:C)) Sigma-Aldrich P9582
Purified NA/LE Mouse anti-Mouse IFN-a/3 Receptor 1 BD 561183
QuantStudio™ 3D Digital PCR Master Mix v2 ThermoFischer Scientific A26358
Sodium fluoride Sigma-Aldrich S6776
Sodium orthovanadate Sigma-Aldrich 450243
Sodium pyruvate Sigma-Aldrich S8636
TagMan® Gene Expression Master Mix ThermoFischer Scientific 4369016
Triton™ X-100 Sigma-Aldrich T9284
Tumor Necrosis Factor-a from mouse Sigma-Aldrich T7539
TWEEN® 20 Sigma-Aldrich P7949
Vectashield HardSet Antifade Mounting Medium with DAPI Vector Laboratories H-1500
Kits

FITC Annexin V Apoptosis Detection Kit Il BD 556570
High-Capacity cDNA Reverse Transcription Kit ThermoFischer Scientific 4368813
PureLink® RNA Mini Kit ThermoFischer Scientific 12183018A
VeriKine Mouse Interferon Beta ELISA Kit PBL Assay Science 42400-1
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Supplementary Table 7. Juxtaposition of digital PCR versus real-time PCR quantifications.

Protein Experiment logs(mRNA,) | loga (MRNAY) + ACy | 108, (GAPDHgaa)
WT, LPS, D2, 1 h 8.11 10.27 10.71
WT, poly(l:C) 1 ug/ml, A7, 4 h 7.5 10.26 10.02
IKBa WT, poly(I:C) 1 ug/ml, A3, 10 h 5.81 12.00 11.03
1h 10.87 9.98 10.92
WT, CHX + LPS
2h 10.72 9.93 11.33
Average: 10.49
SEM: 0.38
WT, poly(l:C) 1 ug/ml, A8, 4 h 7.87 11.22 -
A20 WT, poly(l:C) 3 ug/ml, A1,4 h 7.52 12.53 11.06
WT, LPS, D1, 1h 8.67 11.79 10.8
Average: 11.85
SEM: 0.38
WT, poly(Il:C) 1 ug/ml, A8, 0 h 1.94 11.15 10.77
IRF3 WT, poly(l:C) 1 ug/ml, A8, 6 h 3.42 11.84 10.94
WT, poly(I:C) 1 pg/ml, A8, 10h 2.59 11.29 10.09
Average: 11.42
SEM: 0.21
WT, poly(l:C) 1 ug/ml, A3,0h 0.14 9.88 10.26
WT, poly(l:C) 1 yg/ml, A3, 10 h 7.46 11.07 10.55
IRF7 e i
@ff@u;éﬂtg/ﬁ.ﬁo H 2.54 11.17 11.56
Average: 10.71
SEM: 0.41
WT, poly(l:C) 1 pg/ml, A7, 0 h -0.74 9.16 -
IENBA WT, poly(I:C) 1 ug/ml, A7, 4 h 3.95 9.53 10.02
WT, poly(l:C) 3 ug/ml, A2, 4 h 4.94 9.98 -
Average: 9.56
SEM: 0.24
WT, poly(l:C) 1 pg/ml, A5, 0 h 2.93 12.28 11.16
WT, poly(l:C) 1 ug/ml, A5, 6 h 6.61 12.16 11.29
WT, poly(l:C) 1 yg/ml, A5, 10 h 8.17 12.49 11.03
STAT1 | WT, poly(l:C) 1 ug/ml, A9, 0 h 3.35 11.45 104
WT, poly(l:C) 1 ug/ml, A9, 6 h 8.14 114 10.31
WT, poly(I:C) 1 ug/ml, A9, 10 h 9.13 11.85 10.56
Average: 11.94
SEM: 0.18
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continued

WT, IFNB 1000 U/ml, B3, 2 h 7.39 12.23 -
STAT? WT, IFNB 1000 U/ml, B3, 4 h 7.99 12.15 -
WT, IFNB 1000 U/ml, B3, 10 h 8.58 12.19 -
Average: 12.19
SEM: 0.02
WT, IFNB 1000 U/ml, B2, 0 h 1.72 9.68 -
SOCS1 WT, IFNB 1000 U/ml, B2, 6 h 5.29 10.27 -
WT, IFNB 1000 U/ml, B2, 10 h 4.74 10.8 -
Average: 10.25
SEM: 0.32
WT, poly(I:C) 1 ug/ml, A5, O h 0.26 13.21 11.16
OAS1A WT, poly(l:C) 1 pg/ml, A5, 6 h 4.26 13.33 11.29
WT, poly(I:C) 1 pg/ml, A5, 10 h 6.05 13.61 11.03
Average: 13.38
SEM: 0.12
WT, poly(l:C) 1 ug/ml, A9, 0 h 4.72 13.32 10.4
PKR WT, poly(l:C) 1 pg/ml, A9, 6 h 7.58 12.96 10.31
WT, poly(I:C) 1 pg/ml, A9, 10 h 7.95 13.58 10.56
Average: 13.29
SEM: 0.18
WT, poly(Il:C) 1 pg/ml, A3, O h 210 10.31 10.26
RIGH WT, poly(l:C) 1 ug/ml, A3, 10 h 6.71 11.13 10.55
) RelA=- control in A3
(poly(I:C) 1 pg/ml), 10 h 5.69 11.83 11.56
Average: 11.09
SEM: 0.44
atﬁall Average: 11.47
ve SD: 1.16
proteins
GAPDH All above experiments CRTEIEEEL 1L

SEM: 0.1
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Supplementary Table 8. Secreted IFNf levels measured by ELISA in WT cells after different stimuli or in perturbed cells after poly(l:C). The table
contains source data for Fig. 3b with all replicates in pg/ml. In thin blue frames are technical replicates from measurements obtained using a 72-well

ELISA plate from the same experiment.

2hr 4 hr 6 hr 10 hr 24 hr
WT, LTX 1.85 1.66 2.60 1.60
WT, TNFa 10 ng/ml 356 3.05 330 3.9 305 317 6.15 333 3.84 344
[9.96 9.56 9.89] 9.86 9.82 9.51]
WT, LPS 1 pg/ml 528 263 3.75 776 261 2.96 244 263 2.26 217 263 2.40] [219 240 1.98]
[935 1001  9.47] [9.73 945 9.41]
WT, poly(1:C) 0.1 pg/ml [11.88 941 8.08] [21.01 2229  27.83] [8333 8422  95.34] [1041.45 1025.60 912.05|
[1248 1081  11.22] [30.19 2511  22.40] [10464 9322  78.36] [960.42 919.03  710.00]
WT, poly(I:C) 0.3 pg/ml [1730 1246  7.64] (4638 2422  18.90] [101.69 99.17  190.31] [1107.25 1044.64 719.02]
WT, poly(l:C) 1 ug/ml [2.49 1.26 1.79 [5.89 7.38 4.49| [30.20 2974 33.46| [10836 12371  81.40] [761.21  699.30  866.83]
[1915 2997  19.54] [141.65 67.81  119.33] [609.09 510.15 539.61] [1267.40 115535 1135.40]
[23.86 3833  29.58] [167.65 10146 181.69] [748.17 60659  1052.79] [1279.66 1296.70 1311.00]
WT, poly(1:C) 3 pug/ml (182 328 2.24 [9.91 850  6.61] [5281 5566  71.43] [155.24  165.52 568.59  634.76
[3218 2037  32.89] [15256 202.88  182.71] [714.07  777.05  722.22] [1619.18 1671.74 1412.32]
WT, o-IFNAR AB + 293 363 2.14 [379 1087  3.65] [178.66 87.58  88.93]
poly(l:C) 1 pg/ml
RelA™, poly(1:C) 1 ug/ml 411 2.67 2.79 600  7.52 9.67 [2056 2442  23.64] [188.10 17524 178.56|
[4867 4679  50.21] [334.74 47480  409.52]
RelA™, poly(1:C) 3 pg/ml 254 317 5.69 1743 1144 1858 [3458 3713 41.12] [279.36 44425  376.95]
Stat1™~, poly(I:C) 1 pg/ml [70.82 9424  111.24] [59.80 5261  59.74|

Stat17-, poly(1:C) 3 pg/ml [385.93  309.06  233.93]




Supplementary Note — Computational model

1 Computational model description

We used the model specification language of BIONETGEN? (BNGL) to define types of molecules and to specify
biochemical reactions. Overall, in the model there are 60 types of molecules (giving rise to 147 molecular
species) and 291 reactions; nearly all reactions follow the mass action kinetics. The list of molecular species,
assumed numbers of molecules per cell and list of reactions with rate coefficients are provided in Table A,
Table B, and Table D, respectively; Table C explains denotational conventions used in Table D. As discussed in
the main text, the model parameters cannot be uniquely identified based on available experimental data, i.e.,
changes of a given parameter in most cases can be compensated by changes of the remaining parameters?.
Below, we briefly discuss the structure of the model and single-cell simulation protocols. Model execution

instructions are provided in a separate ReadMe file featuring machine-readable model implementations.

1.1 System inputs

LPS stimulation and IFNB stimulation. We assume that 1 pg/ml of LPS corresponds to 10 mics/cell and
1000 U/ml IFNB corresponds to 108 mics/cell. These numbers are not very important for the downstream
signaling in the sense that the strength of the signal also depends on the number of receptors and the receptor—

ligand binding/unbinding constants.

Poly(I:C) stimulation. In experiments, poly(l:C) is administered within liposomes. Time-lapse images (see
Supplementary Video 1) indicated that the expected number of liposomes per cell is of order of 10, and that the
liposomes have different sizes and contain different amounts of poly(l:C). To account for the heterogeneity in
the amounts of molecules of poly(l:C) entering each cell, we simulated poly(l:C) delivery in the following way:
We assume that 100 liposomes are distributed between 10 cells so that each liposome has equal probability to
enter any given cell. This is, we assume that the simulated cell internalizes liposomes with the rate Vjjyos0me.
while the total liposomes internalization rate (by the simulated cell and other 9 non-simulated cells) is equal
10 X Viiposome. After internalization, each liposome secretes poly(l:C) with the rate S,oic and is degraded
with the rate Ljposome cyt- As a result, in stochastic simulations the numbers of poly(l:C) molecules secreted
by single liposomes follow the geometric distribution. The parameters are adjusted so that for 1 pg/ml dose
the average number of poly(l:C) molecules entering a cell equals 10°. This is about 1% of total poly(l:C)
molecules/cell for that dose, but we expect that majority of poly(l:C) molecules do not reside within liposomes

and cannot enter cells.

In Supplementary Fig. 3 we show that the experimentally measured distribution of poly(l:C) per cell closely
matches the distribution obtained in simulations as described above. In Supplementary Fig. 4 we show that
heterogeneity of poly(1:C) uptake by cells contributes to heterogeneity of their responses (panels e vs. f). The
uneven uptake of poly(l:C) causes that the fraction of cells exhibiting significant nuclear translocation is smaller

(see panel g) and as a result coefficient of variation (¢, = o/u) is higher.
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1.2 Signal processing

LPS stimulation. LPS stimulation leads to NF-kB activation. This part of the model follows closely our
previous model of the NF-kB module®*. LPS binds TLR4 receptor; then, LPS-bound TLR4 receptor phos-
phorylates (activates) kinase TAK1 which subsequently phosphorylates (activates) kinase IKK. IKK exists in
one of four different states: non-active IKK,, active IKKj,, inactive IKK; and second inactive IKK;. TAK1
may phosphorylate only IKK,, to IKKj,, then IKK, is inactivated to the form IKK;, which is converted to IKKj;
and then to the initial form IKK,. Active IKK, phosphorylates IkBa, priming it for degradation (phospho-
rylation increases degradation rate of free IkBa 100 times and of IkBow complexed with NF-xB 500 times).
IkBow degradation results in NF-kB release and its nuclear translocation. There are the following translocation
rules: unbound NF-kB translocates to the nucleus; IkBa—NF-kB complexes translocate to the cytoplasm; free
unphosphorylated IkBa may translocate between these two cell compartments. Nuclear NF-kB binds gene
promoters and activates transcription of Nfkbia (IkBa), Tnfaip3 (A20), Tnf, 116, and Ccl2 genes.

IkBa and A20 mediate two negative feedback loops: IkBa synthesized in the cytoplasm enters the nucleus,
binds NF-kB and the complex translocates to the cytoplasm. A20 inhibits IKK, by increasing conversion rate
from IKK, to IKK;. A20 also inhibits TBK1 activity (by disrupting the TBK1-TRAF3-RIG-I-MAVS complex®,
see below). Although LPS-bound TLR4 receptor phosphorylates TBK1, TBK1 phosphorylation does not lead
to IRF3 phosphorylation, which requires a scaffolding protein. For the sake of clarity, this dead-end LPS-induced
TBK1 phosphorylation is not shown in the model scheme in Fig 6A in the main text.

IFNB stimulation. IFN stimulation leads to the activation of IFNAR followed by STAT1 and STAT2 phos-
phorylation and dimerization. STAT1 and STAT2 can form heterodimers STAT1-STAT2, or homodimers
STAT2-STAT2 which have 10 times lower binding rate than the heterodimers. STAT hetero- and homodimers
enter the nucleus and activate Socsl, Statl, Stat2, Pkr, Oasla, Ddx58 (RIG-1), Ifitl (ISG56), Ifit2 (ISG54),
Irfl, Irf5, Irf7, and Isgl5 genes. SOCS1 mediates negative feedback limiting STAT signaling by binding to

active IFNAR receptors and deactivating them.

Poly(1:C) stimulation. Poly(I:C) binds RIG-I-MAVS complex. Poly(l:C)-RIG-I-MAVS complex activates
TAK1, which leads to the activation of the NF-kB pathway, as described for LPS signaling. This complex
also binds TRAF3° and TBK1, leading to phosphorylation of TBK1. Poly(l:C)-RIG-I-MAVS-TRAF3-p-TBK1
complex phosphorylates IRF3. Protein TRAF3, which enables phosphorylation of IRF3 by TBK1, is not shown
in the model schematic in Fig 6A in the main text for the sake of simplicity. Phosphorylated IRF3 forms dimers
which translocate to the nucleus. IRF3 dimers and NF-kB bind IFNB promoter; simultaneous binding of these
two transcription factors triggers IFNB transcription. Synthetized IFNP is secreted and may immediately bind
cell receptors (autocrine signaling) or accumulates in the extracellular space. Extracellular IFNB may also bind
IFNAR, as in the case of IFNB stimulation (paracrine signaling). This simplified model of paracrine signaling is
a reasonable approximation in the case of homogeneous cell population. However, it underestimates paracrine
signaling in the case of heterogeneous populations, where cells which do not produce IFNB can be activated
by IFNB secreted by other cells. The realistic modeling of paracrine signaling in heterogenous populations is

problematic since it depends on diffusivity, which is very different in the tissue and in the experimental setup.

As said above, IFNB signaling leads to STAT activation and transcription of OAS1A and PKR. OAS1A and
PKR proteins are activated by poly(l:C) and inhibit IkBa and A20. Active OAS1A enhances degradation rate
of IkBa and A20 transcripts, while active PKR disrupts translation of these two proteins. In this way PKR
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and OASI1A mediate a positive feedback by inhibiting the inhibitors of transcription factors NF-kB and IRF3.
For the sake of simplicity, we do not explicitly consider the influence of OAS1A and PKR on synthesis of other
proteins. We expect that this influence is strongest in the case of A20 and IkBa, because these proteins have
a relatively fastest turnover; the influence on other components is approximately accounted for by fitting their

transcription and translation coefficients to the experimental data.

To account for the resting cell activity of NF-kB and IRF3, we assume small basal phosphorylation rates
of TAK1 and IRF3.

1.3 Gene regulation and transcription

We assume that each gene is present in two copies and the states of all gene copies are regulated (independently)
by binding of transcription factors: NF-kB, IRF3, STAT1-STAT2 and STAT2-STAT2:

1) NF-kB activates Nfkbia (IkBa), Tnfaip3 (A20), Tnf, 1l6 and Ccl2 genes and, cooperatively with IRF3,
Ifnb gene;

2) IRF3 homodimers activate Cc/5 (RANTES) gene and, cooperatively with NF-xB, /fnb1 gene;

3) STAT1-STAT2 and STAT2-STAT2 dimers activate Statl, Stat2, Pkr, Oasla, Socsl, Ddx58 (RIG-I),
Ifit1 (ISG56), Ifit2 (1ISG54), Irf1, Irf5, Irf7, Ccl2 and Isg15 genes.

When a gene is OFF, the transcription is fully inhibited. Statl, Stat2, Ifit2 (ISG54), and Irfl genes can
be activated by STAT dimers but also spontaneously (i.e., by binding of some implicit transcription factors,
not included in the model). Such activation is necessary to obtain non-zero protein levels observed in the

experiments in non-stimulated cells.

Activation of Tnf, 116 and Ccl2 genes by NF-kB is cooperative with the coefficient of cooperativity (number
of NF-kB molecules bound to the gene promoter necessary to activate the gene) assumed 4 for Tnf and /l6
genes, and 2 for Ccl2 gene. Such cooperativity coefficients (or additional transcription factors) are necessary to
reproduce large (when compared to Nfkbia (IkBa) or Tnfaip3 (A20)) increase of mRNA levels after stimulation.

For the sake of model simplicity, some proteins are assumed to have constant expression level (see Table
B). For readout genes, i.e., for genes that code for proteins that have no regulatory role within the proposed
model (see Fig 6A), we consider only the steps of gene regulation and mRNA transcription. The obtained
mRNA profiles are then compared to the experimental PCR data. The /rf7 gene, expression of which increases
significantly after IFNB or poly(l:C) stimulation, was considered as a readout gene, because we were unable
to detect any increase of IRF7 protein level in Western blots using antibodies from Abcam (ab10925) and
ThermoFisher (PA5-20280). We also did not observe any growth of phospho-IRF7 level using an antibody
from Cell Signaling (#5184).

1.4 Numerical simulation protocols

Model validation was based on stochastic simulations employing Gillespie algorithm’ as implemented in
BIONETGEN?. To compare with the population-type data coming from Western blots and PCRs, we averaged
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over 200 independent stochastic simulation trajectories. Due to high nonlinearity of the system, the stochastic
average does not match the deterministic approximation. To account for initial population heterogeneity, each

simulation was preceded with 3,000,000 s (ca. 35 days) long equilibration phase.

In Supplementary Fig. 4b,c we show distributions of the levels of RIG-I and PKR after equilibration. The
variability of initial RIG-I and PKR levels at the time of poly(I:C) delivery results in heterogeneity of cell
responses. The deterministic simulations, in which initial RIG-I and PKR levels are drawn from distributions
shown in Supplementary Fig. 4b,c, lead to heterogeneous responses (Supplementary Fig. 4d); however, the
distribution of nuclear IRF3 and NF-kB levels is different from that obtained in stochastic simulations. For the
sake of simplicity, in model simulations the total amounts of NF-kB and IRF3 are constant and equal 10°. In
reality, these levels vary among cells and consequently cells with full translocation of NF-kB and IRF3 show
broad distributions of nuclear NF-kB and IRF3 levels (cf. Supplementary Fig. 4a and 4d,e,f).

After the equilibration phase one of the stimuli was applied: LPS, IFNB, or poly(I:C). We also used a
simulation protocol in which the 24 hr-long IFNB stimulation was followed by poly(l:C) stimulation. In order
to simulate experimental protocols in which IFNAR was inhibited, we reduced the number of IFNAR receptors
to 20% of the default value; see also Table B.
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1.5 Model components and structure

Table A. Molecular species.

Symbol

Description

Signaling molecules

Liposome,y;, Liposome,,,

Liposomes with poly(l:C), extracellular or cytoplasmic

PolyIC Poly(l:C) molecule; may activate MAVS:RIG-I, PKR, OAS1A

LPS LPS molecule; may activate receptor TLR4

IFNbcy;, IFNDgy; Cytoplasmic or extracellular IFNB; may activate receptor IFNAR
Receptors

TLR4 Inactive TLR4

TLR4:LPS Active TLR4 with LPS bound

RIG RIG-I protein

MAVS MAVS protein

MAVS:RIG Complex of MAVS and RIG-I

MAVS: RIG: PolyIC Complex of MAVS, RIG-I and poly(l:C)

IFNAR IFNAR (inactive)

IFNAR:IFNb IFNAR with IFNB bound (active)

IFNAR:IFNb:S0CS1
IFNAR:50CS1

IFNAR with both IFNB and repressor SOCS1 bound (inactive)
IFNAR with only repressor SOCS1 bound (inactive)

Other proteins

S0CS1

TBK1

pTBK1

TAKinactive

TAK1gctive

TRAF3

MAVS: RIG: PolyIC:TRAF3

MAVS:RIG: PolylC:TRAF3: pTBK1

A20

IKK,

IKK,

IKK,

IKK,,
PKRingctive

PKRactive

0AS1Ainactive

0AS1Aqctive

TkBacy, IkBap,

NFkB.y,

NFKkBy,,

IkBa: NFkBey;, 1kBa: NFkBy,,
plkBa,y,

SOCSH1; repressor of IFNAR
Unphosphorylated TBK1

TBK1 phosphorylated at Ser172

Inactive TAK1

Active TAK1

TRAF3

Complex of poly(l:C), RIG-I, MAVS and TRAF3

Complex of poly(l:C), RIG-I, MAVS, TRAF3 and TBK1
phosphorylated at Ser172

A20; repressor of IKK and TBK1

Inactive IKK protein complex

Active IKK protein complex; can phosphorylate IkBa
Inactive IKK protein complex (arises from IKKa)
Inactive IKK protein complex (arises from IKK;)
PKR (inactive)

PKR phosphorylated at Thr451 (active); decreases translation rates
of IkBa and A20

Inactive OAS1A protein

Active OAS1A; increases mMRNA degradation rates of IkBa, A20
Unphosphorylated IkBa, cytoplasmic or nuclear (repressor of NF-kB)
Cytoplasmic NF-kB

Nuclear NF-kB (activates transcription)

Complex of IkBa and NF-kB, cytoplasmic or nuclear

Cytoplasmic phosphorylated IkBa
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plkBa: NFkB,,,
IRF3y, IRF3p,,
PIRF3.y¢, PIRF3 ¢
pIRF3:pIRF3y,
pIRF3:pIRF3,,,
STAT1.y,, STAT 1,
pSTAT1,y,, pSTAT 1,
STAT 2y, STAT 2y
pSTAT2 ., pSTAT 2y
pSTAT1:pSTAT2,y,
pSTAT1: pSTAT2,,,,.
pSTAT2: pSTAT2,y;
pSTAT2: pSTAT2 ¢

Cytoplasmic phosphorylated IkBa in complex with NF-kB
Unphosphorylated IRF3, cytoplasmic or nuclear

IRF3 phosphorylated at Ser396, cytoplasmic or nuclear
Cytoplasmic phosphorylated IRF3 dimer

Nuclear phosphorylated IRF3 dimer (activates transcription)
Unphosphorylated STAT1, cytoplasmic or nuclear

STAT1 phosphorylated at Tyr701, cytoplasmic or nuclear
Unphosphorylated STAT2, cytoplasmic or nuclear

STAT2 phosphorylated at Tyr690, cytoplasmic or nuclear
Cytoplasmic STAT1-STAT2 heterodimer

Nuclear STAT1-STAT2 heterodimer (activates transcription)
Cytoplasmic STAT2-STAT2 homodimer

Nuclear STAT2-STAT2 homodimer (activates transcription)

Genes

IkBagene_off

A2 Ogenefoff
IFNbgenefoff
PKRgenefoff
0AS1A
1RF7gene?off
STAT1
STAT?2
RIGgene_off
SOCS1gene of f
TNFagene_off
1L6gene_off
RANTESgone off
CCLdenefoff
1SG54
1SG56
IRF1
IRFSgene_off
1SG15

gene_of f

gene_of f
gene_of f

gene_of f
gene_of f

gene_of f

gene_of f

Transcriptionally non-active genes

IFNbgene_off,NFkB

1FNbgene_on,NFkB,IRF3

IFNB gene with only NF-kB bound to its promoter, transcriptionally
inactive (because of the lack of IRF3)

Transcriptionally active IFNB gene (with both NF-kB and IRF3 bound
to its promoter)

TNFagene off NFEBX1
TNFQgene off NFRBX2
TNFagene off nFRBX3
IL6gene_off,NFKBx1
IL6gene off NFRBX2
IL6gene_off,NFKBx3

CCLdenefaff,NFka 1

Transcriptionally inactive genes which require binding of two (Ccl2)
or four (Tnf, 116) NF-kB molecules to become active

[Digits at the end of subscripts denote the number of NF-kB
molecules already bound to the gene promoter.]
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STAT 1gene on
STAT2gene on
1SG54 gene on
IRFlgene_on

Transcriptionally active genes, activated by transcription factors not
included in the model

IkBagene_on,NFkB

Azogene_on,NFkB

RANTESgene_on,IRF3

PKRgene_on,STATl_Za PKRgene_on,STATZ_Z
OA'SlAgene_on,STATl_Z’ OA'SlAgene_on,STATZ_Z
1RF7gene_on,STAT1_21 1RF7gene_on,STAT2_2
STATlgene_on,STAT1_21 STATlgene_on,STATZ_Z
STATdene_on,STAT1_21 STATdene_on,STATZ_Z
RIGgene?on,STATLZv RIGgene?on,STATZ?Z
S0CS 1gene_on,STATl_Z! $0CS 1gene_on,STATZ_Z
CCLdene_on,STAT1_27 CCLdene_on,STATZ_Z
CCLdene?on,STATLZ,NFkB><1
CCLdene_on,STATZ_Z,NFkB><1
CCLdenefon,STATLZ,NFkB><2
CCLdene_on,STATZ_Z,NFkB><2
ISGS4’gene_on,STAT1_2’ ISGS4gene_on,STAT2_2
ISGS6gene_on,STAT1_2: ISG56gene_on,STAT2_2
IRFlgene_on,STATl_Zr IRplgene_un,STATZ_Z
IRFSgene_on,STATl_Zv IRFSgene_on,STATZ_Z

1SG1 Sgene_on,STATl_Zr 1SG1 5gene_on,5TAT2_2

Transcriptionally active genes activated by NF-kB, IRF3 dimers,
STAT1-STATZ2 heterodimers, or STAT2-STAT2 homodimers

[When a STAT dimer is bound to Ccl2 gene, the gene is
transcriptionally active irrespective of NF-kB binding.]

TNFagene_on,NFkBX4
IL6genefon,NFka4

CCL Zg ene_on,NFkBX2

Transcriptionally active genes, activated cooperatively by NF-kB

mRNAs

IkBagna

A20.pn4

IFNDbpgya

PKRyrna

0AS1A,mna

STAT1mrnar STAT2mrna
RIGmpNa

SOCS1,,rNa

TNF typna

IL6.mrNa

RANTES gy a

CCL2prna

ISG54rna> 1SG56,prna> 1SG15,mNa
IRF1,,zna> IRF5anas IRF7 rya

Gene transcripts
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Table B. Numbers of molecules per cell.

Parameter Symbol Value Remarks
Number of IFN[3 receptors ifnar, 10*

Number of NF-kB molecules nfkb, 10°

Number of TAK1 molecules tak1, 105

Number of IKK molecules ikk,, 2 x 10°

Number of TBK1 molecules thk1, 10°

Number of TRAF3 molecules traf3, 10°

Number of MAVS molecules mavs, 5% 10°

Ratio of cytoplasmic to nuclear k, 5

volume

LPS stimulation

Number of LPS molecules

10° x dose

psn in pg/ml

10° corresponds to 1 ug/ml,
initial condition

poly(l:C) stimulation

Number of poly(l:C) molecules

Number of liposomes per 10 cells

105 x dose
polylCy in pg/ml
liposome, 100

10° corresponds to 1 pg/ml,
initial condition

on average 10 liposomes
enter a cell

IFNPB stimulation

Number of IFN molecules

ifbinitial 10°

10° corresponds to 1000 U/ml,
initial condition

Simulation with IFN receptors inhibited (see Fig. 4a,c)

Number of IFN{ receptors

ifnar, 2x 103

corresponds to 20% of receptors
not blocked by a-IFNAR

Simulations of Stat1-- cells (see Fig. 4a,c)

Number of Stat1 gene copies

- 0
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Table C. Denotational conventions.

Conventions listed below are used in Table D, which starts on the next page.

Expression Meaning

[X] Number of molecules of X per cell

Sy Synthesis rate of protein X

Ty Transcription rate of a gene coding for protein X

Ly Degradation (Loss) rate of molecule X

Iy Import rate of molecule X from the cytoplasm to the nucleus
Viiposome Rate of the intake of liposomes (containing Virus-mimicking poly(l:C)) into the cytoplasm
Vootyic Rate of the intake of poly(l:C) (a Virus-mimicking agent) from liposomes into the cytoplasm
Ey Export rate of molecules X from the nucleus to the cytoplasm
Cirnp Cytokine (IFNPB) secretion rate by the cell

By Binding rate of signaling molecule X to its receptor

By y Binding rate of two molecules, X and Y

Uy Unbinding rate of signaling molecule X from its receptor

Uy y Unbinding rate of two molecules, X and Y

Ux vz Unbinding rate of two molecules, X and Y, triggered by Z

Ax Activation rate of X, “spontaneous”

Axy Activation rate of protein X, by protein Y

Ax 4 Activation rate of a gene coding for protein X, “spontaneous”
Ax gy Activation rate of a gene coding for protein X, by protein Y

Dy Deactivation rate of X, “spontaneous”

Dyxy Deactivation rate of protein X, by protein Y

Dy 4 Deactivation rate of a gene coding for protein X, “spontaneous”
Dy gv Deactivation rate of a gene coding for protein X, by protein Y
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Table D. Reactions and coefficients.

All rates of first-order reactions are given in [1/s]; rates of second-order reactions are given in [1/s/molecule].

Reaction Rate Coeff(s) Value
Import of poly(l:C) to the cytoplasm
Liposome,,; — Liposome,,,; Viivosome Viiposome 1075
v,
Liposome,y; — Liposome,y, + PolyIC Vporyic is definec;) (;;I;verage number Vpotyic 3ir:< “dg3sr;ﬁ
of poly(l:C) per cell: polyIC,)
(mpon ot Tposomes by S o el Lrssmees 9X10°
Liposomecyt -0 Lliposome,cyt Lliposome,cyt 3x107*
PolylC - @ Lyoiyic Lyoiyic 5x107*
Activation of receptors
LPS + TLR4 — TLR4: LPS Bps Bps 107°
LPS + TLR4 « TLR4:LPS Upps Upps 107*
TLR4:LPS - @ Lrira 1ps Lrira 1ps 2%x107*
RIG + MAVS —» MAVS: RIG Bric mavs Bric mavs 1077
RIG + MAVS « MAVS:RIG Uric_mavs Uric_mavs 107°
PolyIC + MAVS:RIG - MAVS:RIG: PolyIC Buowic Buowic 1078
PolyIC + MAVS:RIG « MAVS:RIG: PolyIC Upotyic Upotyic 1073
IFNb,y; > IFNb,y, Cirnn Cienp 107*
IFNAR + IFNb,,, — IFNAR:IFNb  ; H—— Bienb cyt 1077
IFNAR + IFNb,,; — IFNAR:IFNb Bipb ext Bipb ext 107°
IFNAR + IFNb,,, < IFNAR:IFNb Uiens Uirn 1073
IFNAR:IFNb + SOCS1 — IFNAR: IFNb: SOCS1 Bsocsa Bsocst 1077
IFNAR:IFNb:S0OCS1 - IFNAR:IFNb + SOCS1
Usocs1 Usocs1 3x107*

IFNAR:SOCS1 - IFNAR + SOCS1
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Signal transduction

TLR4:LPS + TBK1 - TLR4:LPS + pTBK1 ArBK1TLR4 ArpriTLRA 3x 1078
TLR4:LPS + TAK1,,4ctive = TLR4: LPS + TAK1 4 41 Arak1TLRA ATAk1TLRA 3x10°8
TAKlinactive - TAKlactive ATAKl ATAKl 107°
TRAF3 + MAVS:RIG: PolylC - MAVS:RIG: PolyIC:TRAF3 Buavs TraF3 Byavs TraF3 1077
TRAF3 + MAVSRIGPOlyIC «— MAVS: RIGPOlyICTRAF3 UMAVS_TRAF3 UMAVS_TRAF3 10_3
TBK1 + MAVS:RIG: PolylC:TRAF3 — MAVS: RIG: PolylC: TRAF3: pTBK1
Buavs_ter1 Buavs.ter1 3x10°®
pTBK1 + MAVS:RIG: PolyIC:TRAF3 — MAVS:RIG: PolyIC:TRAF3:pTBK1
pTBK1 + MAVS: RIG: PolylC: TRAF3 <« MAVS:RIG: PolylC: TRAF3:pTBK1 Uyavs tBK1 Upmavs tBK1 1073
pTBK1 - TBK1 Drgi1 Drpk1 104
MAVS:RIG: PolyIC:TRAF3 — MAVS:RIG + PolyIC + TRAF3
Upoiyic Upoiyic 1073
MAVS:RIG: PolyIC: TRAF3:pTBK1 — MAVS: RIG + PolylC + TRAF3 + pTBK1

MAVS:RIG: PolyIC:TRAF3:pTBK1 + A20 — U U 10-8

pTBK1+ MAVS:RIG: PolyIC: TRAF3 + A20 MAVS TBKL,AZ0 MAVS TBKL,AZ0

MAVS:RIG: PolyIC + TAK1,4ctive = MAVS:RIG: PolyIC + TAK1 4 tive
MAVS:RIG: PolyIC:TRAF3 + TAK1,,4ctive = MAVS: RIG: PolyIC: TRAF3 + TAK1 ;tive g
Aragimavs Aragimavs 3x10
MAVS:RIG: PolylC: TRAF3:pTBK1 + TAK1;,4ctive =
MAVS:RIG: PolylC:TRAF3:pTBK1 + TAK1 4 tive
TAKlactive - TAKlinactive DTAKl DTAKl 10_2
TAK1active _
IKK, —=S IKK, Ak - [TAK Lgctive]? Ak 6 x 1071
D D 2x1073
A20 IKK1 IKK1
] D +[A20]) - ———
IKK, — IKK; (Drxka + | D Dixxa Dixk 10*
IKKL d IKKL',: 3
Dikks Dikks 10~
IKK;; - IKK,

PolyIC + PKR;yactive = PolyIC + PKRgctive Apkr Apkr 1078
POlyIC + 0ASlAinaCtive g POlyIC + 0A51Aactive AOASlA AOASlA 3 X 10_8
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NF-kB module

IkBacy, + NFkB.y; — [kBa: NFKB; Brnrkp_ikBa_cyt Bnrks_ikBa_cyt 5x1077
IkBayyc + NFkBp,c = IkBa: NFkBy, Byrre_iksanuc = kv * Burks_ikpa_cyt BnrkB_ikBa_nuc 25%x107°
IKK, + IkBacy, = IKK, + plkBay, Dikpa,ixx Dikpa,ixx 1077
IKK, + IkBa: NFkB.,; — IKK, + plkBa: NFkB,, DyFrp 1kBaixk DnFB 1kBaixk 5x 1077
plkBag, — @ .
pIkBa: NFkB,,, - NFkB,, Lpika Lpika 10

IkBacy, > @ Likpa Lixga 107
IkBa: NFkB.,; — NFkB_, Ly ikBa LyrkB ikBa 2x107°
420 > @ Luzo Luzo 5 x 10~
NFkBy; = NFkBpy, Inrkp Inrrs 1072
1kBa: NFkByy, — lkBa: NFB,, Ewris s Enris iksa 5 x 1072
1kBagy, — IkBa e Lesa Lesa 2 x 1073
IkBa,y, < 1kBa ¢ EikBa EikBa 5x 1073
NFKBypyc + 1kBagene off = 1kBAgene onnFis AlkBa_gNFkB AlkBa_gNFkB 4x1077
TkBagy, + IkBagene,on,NFkB i IkBagene,off + 1kBa: NFkB,,,. Dixpa_g,ikBa Dixpa_g,ikBa 1076
NFkByyc + A20gene off = A20gene onnrks Apz0_g,NFKB Apz0_g,NFKB 1077
TkBanyc + A20gene onnrkp = A20gene off + IkBa: NFkBp,, Da20_g,1kBa Duz0_g,1kBa 1076
1kBagene onnrks = 1kBAgene onnrkp + 1KBAmprya Tikpa TikBa 107t
A204ene_onnrke = A20gene onnrke T A205mpna Taz0 Taz0 107t
1Bt s 0AS14gctive o Losamana - Moasia -;/I[OAS:lAactive] Llll\;[aa,mRNA 7.5 % 1(1)(_;

04514 04514
420,00, 0AS14qctive g Lo mna - Moas1a L[OASlAactive] Lzll\;o,mRNA 7.5 % 1(1)(_):

04514 04514
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Mpgg SikBa 5% 107!
IkB@mpya = 1kBaypya + 1kBacy, SikBa * Mpen + [PKRocere] Mpgr 3x10*
Mpgp Sazo 5x 107"
A20mpna = A20mpna + A20 Sazo Mpkr + [PKRactive] Mpkr 3% 10*
IRF3 pathway
MAVS:RIG: PolylC:TRAF3:pTBK1 + IRF3,, — 4 4 3 % 10~7
MAVS:RIG: PolyIC: TRAF3: pTBK1 + pIRF3,,; IRF3,TBK1 eRIELE

IRF3.,; - pIRF3,; Airrs Airr3 1.3x107°
IRF3.y; < pIRF3.y, .

IRF3,.. — pIRF3,._ Dirr3 Dirr3 10
pIRF3.y; + pIRF3.,; > pIRF3:pIRF3,; Birrs_irF3_cyt Birr3_irF3_cyt 1076
PIRF3,,. + pIRF3,,. = pIRF3:pIRF3,,, Birrs 1rr3 nuc = Ky - Birrs irr3_cyt Birrs_irr3nuc 5x107°
pIRF3.,. + pIRF3., < pIRF3:pIRF3,; i

PIRF3,,. + PIRF3,,. < PIRF3:pIRF3,,, Urwrs pers Urers iers 10
PIRF3:pIRF3.y — pIRF3:pIRF3;,, Iirr3 1RF3 IirF3 1RF3 1072
IRF3,,c = IRF3y, Eigrs Eirrs 1073

NFkBp, + IFNbgene,off - IFNbgene,off,NFkB Ajpnb_gNFiB AipNb_gNFiB 4x1077

lkBay, + IFNbgene,off,NFkB i IFNbgene,off + lkBa: NFkBy,,. Dipnb_g NFKB IKBa Dipnb_g NFKB,IKBa 107°
PIRF3:pIRF3,,c + IFNbgene orfnrks = IFNDgene onNFkB,IRF3 AlFNb_g NFKB,IRF3 AlFNb_g NFKB,IRF3 3x1078
IFNbgene onnrks,irrs = IFNbgene o + NFkBpy o + DIRF3: pIRF3,,,, Dipnb_g NFRB_IRF3 Dipnb_g NFRB_IRF3 1073
IFNbgene onnrrsirrs = IFNDgene onnrkpirrs + IFNbmpya Tienb Tien 15x1072
IFNbypya = 9 Lipnp mrna Lipnp mrna 3x107*
IFNbpyrya = IFNbpgpya + IFNby, N Sienp 1071
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STAT pathway

IFNAR:IFNb
STAT1,,, ———— pSTAT1,, A Mpnp - [IFNAR: IFND] Agrar 3x1077
STAT *
IFNAR:IFNb M + [STAT1 + [STAT?2 4
STATZCyt pSTATZCyt IFNb [ cyt] [ cyt] M]pr 3x10

pSTAT1.yr = STAT 1.y, Dsrar1 Dsrar1 1073
pSTAT2,,, — STAT2, Dsrars Dsrar2 107°
pSTAT 1.y + pSTAT 2y, > pSTAT1: pSTAT 2y, Bsrar1_srarz_cyt Bsrar1_srarz_cyt 1075
PSTAT 1y + DSTAT 2y = PSTAT1: pSTAT 2y, Bsrari_srarznuc = Kv - Bstari_srarz_cyt Bsrari_starz_nuc 5x107°

pSTAT 1.y, + pSTAT2,,, < pSTAT1: pSTAT2,y;
Usrari_starz Usrari_starz 3x1073

pSTAT1,,. +pSTAT2,,. < pSTAT1: pSTAT2
pSTAT2.y; + pSTAT 2y, > pSTAT2: pSTAT 2y, Bsrara_srarz_cye Bsrarz_sTarz_cyt 1076
pPSTAT 2y + pSTAT 2y — pSTAT2: pSTAT 2y, Bsrara_starznuc = kv Bsrara_stara_cyt Bsrara_starz_nuc 5x107°¢

pSTAT 2y + pSTAT 2y < pSTAT2: pSTAT2,¢
Usrarz_star2 Usrarz_star2 3x1073

pSTAT2,,. + pSTAT2,,,,. < pSTAT2: pSTAT2 ¢

pSTAT1: pSTAT2 .,y - pSTAT1: pSTAT 2y,
Israr Israr 1072
pSTAT2: pSTAT 2y = pSTAT2: pSTAT 2y,
STAT1pye — STATlcyt Egrar1 Esrar 1073
STAT 2y = STAT2, Esrar, Esrar, 1073
Gene regulation
PSTAT1: pSTAT 2y + PKR gene off = PKRgene onsrari 2 APKRJ,STATI,Z ApkR g,sTAT1 2 1075
pSTAT2: pSTAT 2y + PKR gene off = PKRgene onsrarz_2 ApkR_g,sTAT2 2 ApkR_g,sTAT2 2 10°°
pSTAT1: pSTAT 2y + PKRgene off < PKRyene,, sTar1 2 s
Dpgr g Dpgr g 10
pSTATZ: pSTATZnuc + PKRgene,off < PKRgene,on,STATzfz

pSTATL: pSTAT 2 + OAS1Agene orf = OAS1Agene onsTari 2 Aoasia_g,sTari2 Aoasia_gsTariz 1076
pSTATZ: pSTATZnuc + OA'SlAgene,off - OASIAgenefon,STATZ,Z AOASlAﬁg,STATZ?Z AOASlA,g,STATZ,Z 10_6
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PSTATL: pSTAT 2yc + OAS1Agene orf <« OAS1Agene onsTar1 2

pSTAT2: pSTAT2 e + OAS1A gene off — OAS1Agene onsrars.2 Poasieg Possieg 10~
PSTAT1: pSTAT 2 + IRF7 gene orr = IRF7 gene on,srari 2 AlRF7_g,sTAT1 2 AlRF7_g,sTAT1 2 3x1077
PSTAT2: pSTAT2 e + IRF7 gene ofr = IRF7 gene on,srarz.2 Alrr7_g,sTAT2 2 AlrF7_g,sTAT2 2 3x1077
PSTAT1: pSTAT 2uc + IRF7 gene ors — IRF7 gene onsrars
Digrr7 g Dirr7 g 1072
PSTAT2: pSTAT 2 ¢ + IRF7 gene o5 < IRF7 gene on,srarz_2
STAT1gene ofr = STAT Lgene on Asrari_g Asrari_g 107*
pSTAT1: pSTAT 2 + STAT 1 gene opr = STAT 1gene onstariz Asrar1_g,sTaT12 AsTar1_g,sTAT1 2 3x1077
PSTAT2: pSTAT 25yc + STAT 1 gene o5y = STAT 1 gene onsrarz_2 Asrar_g,sTaT2.2 Asrari_g,sTaT2 2 3x1077
STAT1gene ofr < STAT 1gone on
PSTAT1: pSTAT 2yc + STAT 1 gene o5y < STAT 1 gene onsrari 2 Dsrar1g Dsrar1 g 1072
PSTAT2: pSTAT 2pyc + STAT 1 gene orr < STAT1gene onsrarz_2
STAT2jene off = STAT2gene on Asrarz_g Asrarz_g 107*
pSTATL: pSTAT 20 + STAT2 yene or5 = STAT2gene on,srar12 Asrarz_g.srariz Asrarz_gsrariz 3x1077
DPSTAT2: pSTAT 2 + STAT2 gene opr = STAT2gene onsrarz_2 Astarz_g,sTaT2.2 Astarz_gsTaT2.2 3x1077
STAT2gene off — STAT2gene on
PSTAT1: pSTAT 2y + STAT2 gene off < STAT2gene onstari 2 Dsrarz_g Dsrarz_g 1072
PSTAT2: pSTAT 2y + STAT2 gene ofr — STAT2 gene omstara.2
pSTAT1: pSTAT 2y + RlGgene off = RIGgene onsrari2 ARiG_g,sTar12 ARic_g,sTar12 10°¢
PSTAT2: pSTAT 2yc + RlGgene orr = RIGgene onstarz_2 ARric_g,stara_2 ARic_g,sTara_2 107°
PSTAT1:pSTAT 2y + RIGgene ofr < RIGgene on,stari 2
Drig g Drig g 1072
PSTAT2: pSTAT 2y + RlGgene o5y < RIGgene onsrar2_2
PSTAT1: pSTAT2c + SOCS1 gene o5 = SOCS1gene onsTaT1 2 Asocs1_g,star 2 Asocs1_g,sTar 2 3x107°°
PSTAT2: pSTAT2c + SOCS1 gene o5 = SOCS1gene onsTaT2 2 Asocs1_g,sTarz_2 Asocs1_g,sTarz_2 3x10°°
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PSTAT1: pSTAT 2y + SOCSL gepe o5 < SOCS1gene onsTar1 2

DSOCSl,g Dsocng 1072
PSTAT2: pSTAT2yc + SOCS1 gepe o5 < SOCS1gene onsTar2 2
NFanuc + TNFagene,off I TNFagene?off,NFkal 4- ATNFag,NFkB
NFanuc + TNFagene?off,NFkB,l - TNFagene,off,NFkaZ 3- ATNFag,NFkB —7
ArnFa_gNFiB 3x10
NFanuc + TNFagene_off,NFkB_Z - TNFagene_off,NFka3 2- ATNFa_g,NFkB
NFanuc + TNFagene_off,NFkB_3 - TNFagene_on,NFka4 ATNFa_g,NFkB
NFanuc + TNFagene_off < TNFagene_off,NFkal DTNFa_g
NFanuc + TNFagene,off,NFkal < TNFagene?off,NFkaZ 2 DTNFag 5
DrnFa_g 10
NFanuc + TNFagene,off,NFkaz < TNFagene?off,NFkaS 3 DTNFag
NFanuc + TNFagene?off,NFkaS < TNFagene?on,NFkaz} 4- DTNFag
NFanuc + IL6gene,off i IL6gene,off,NFkB><1 4- AILGJ,NFkB
NFanuc + IL6gene_off,NFkB><1 - IL6gene_off,NFkB><2 3 AILG_g,NFkB _7
AjLe_gNFKB 3x10
NFanuc + IL6gene_off,NFkB><2 - IL6gene_off,NFkB><3 2 AILG_g,NFkB
NFanuc + IL6gene_off,NFkB><3 - IL6gene_on,NFkB><4 AIL6_g,NFkB
NFanuc + IL6gene_off < IL6gene_off,NFkB><1 DIL6_g
NFanuc + IL6gene_off,NFkB><1 < IL6gene_off,NFkB><2 2 D1L6_g 2
DIL6_g 10
NFanuc + 1L6gene_off,NFkB><2 < IL6gene_off,NFkB><3 3 D1L6_g
NFanuc + 1L6gene_off,NFkB><3 < 1L6gene_on,NFkB><4 4- D1L6_g
PIRF3:pIRF3y,c + RANTESjene orf = RANTESgene_on,irr3 ARANTES_g,IRF3 ARANTES_g,IRF3 2x1077
pIRF3: pIRF3nuc + RANTESgene_off < RANTESgene_on,IRFB DRANTES_g DRANTES_g 10_2
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NFanuc + CCLdene_off - CCLdene_off,NFkal

NFanuc + CCLdeneon,Statl_Z - CCLdene_on,Statl_Z,NFkB><1

NFanuc + CCLdenegn,StatZ_Z - CCLdene_on,StatZ_Z,NFkB><1

2 ACCLZg,NFkB

NFanuc + CCLdene_off,NFkal - CCLdene_on,NFkaZ

NFanuc + CCngene_on,Statl_Z,NFkB><1 - CCLdene_on,Statl_Z,NFkB><2

NFanuc + CCngene_on,StatZ_Z,NFkB><1 i CCLdene_on,StatZ_Z,NFkB><2

ACCLZ_g,NFkB

ACCLZ?g,NFkB

5x 1077

NFanuc + CCLdene_off < CCLdene_off,NFkal

NFanuc + CCLdenegn,Statl_Z < CCngene_on,Statl_z,NFkB><1

NFanuc + CCLdeneon,StatZ_Z < CCLdene_on,StatZ_Z,NFkB><1

Decra g

NFanuc + CCLdene?off,NFkal < CCLdene,on,NFkaZ

NFanuc + CCLdene,on,Statl,Z,NFkB><1 « CCLdene,on,Statl,Z,NFkB><2

NFanuc + CCLdene,on,StatZ,Z,NFkB><1 « CCLdene,on,StatZ,Z,NFkB><2

2 Decro g

DCCLZ_g

1072

PSTATL: pSTAT2yc + CCL2 gepe o5 = CCL2gene on,sTari 2

pSTATl: pSTATZnuC + CCLdene_off,NFkal - CCLdene_on,STATl_Z,NFkB><1

pSTATl: pSTATZnuc + CCLdene_on,NFkaZ - CCLdene_on,STATl_Z,NFkB><2

ACCLZ_g,STATl_Z

ACCLZ_g,STATl_Z

1077

PSTAT2: pSTAT2yc + CCL2 yepe o5 = CCL2gene onystar2.2

PSTAT2: pSTAT2yc + CCL2 gepe o5 nFkBx1 = CCL2gene onsTarz_2nFrBx1

pSTATZ: pSTATZnuc + CCLdene,on,NFkaZ i CCLdene,on,STATZ?Z,NFkB><2

ACCLZ_g,STATZ_Z

ACCLZ_g,STATZ_Z

1077

PSTAT1: pSTAT2yc + CCL2 gepe 55 < CCL2gene on,sTari 2

pSTATl: pSTATZnuc + CCngene_off,NFkal « CCLdene_on,STATl_Z,NFkB><1

pSTATl: pSTATznuc + CCLdene_on,NFkaZ < CCngene_on,STATl_Z,NFkB><2

PSTAT2: pSTAT2yyc + CCL2 gepe 55 < CCL2gene onstar2_2

PSTAT2: pSTAT2yc + CCL2 yere o5 nFkBx1 < CCL2gene on,sTar2_2,nFKBX1

PSTAT2: pSTAT 2ppyc + CCL2 gene onnriexz < CCL2gene onstar2_2,NFkBx2

DCCLZ_g

DCCLZ_g

1072
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PSTAT1: pSTAT 2y + ISGS56gene orr = ISG564ene on sTar1 2

AISGSG_g,STATl_Z

AISGSG_g,STATl_Z

3x1077

PSTAT2: pSTAT 2 + 1SGS56gene orf = 1SG564ene on,srarz 2 Alsgs6_g,sTaT2 2 Als6s6_g,sTAT2 2 3x1077
PSTAT1: pSTAT 2y + ISG56 gene off < 1SG56gene onsTaT1 2
Disgse_g Disgse_g 1072
PSTAT2: pSTAT 2upy + ISG56 gene o7 — ISGS6gene on.srara 2
1SG54 gene orr = 1SG54gene_on Ajsgsag Ajsgsag 107*
PSTATL: pSTAT 2c + ISGS54 gene off = 1SGS5%gene_on,sTar12 Ajsgsa_g.sTari2 Ajsgsa_g.sTari2 3x1077
PSTAT2: pSTAT 2y c + ISG54 gene off = 1SGS5%gene_on,star2.2 Ajsgsa_g.srarz_2 Ajsgsa_gsrarz_2 3x1077
1SG54gene orf < ISG5%gene on
PSTAT1: pSTAT 2y + 1SG54 gene orr < 1SGS54gene onstari 2 Disgsa g Disgsa g 1072
PSTAT2: pSTAT 2y + 1SG54 gene orr < 1SGS54gene onstar2_2
IRF1gene off = IRFlgene on Alrrig Ajrr1g 3x107*
PSTAT1: pSTAT 2 + IRF1lgene opf = IRF1gene onstari2 Alrr1_g,sTAT1 2 Alrp1_g,sTAT1 2 3x1077
PSTAT2: pSTAT2yc + IRF1gene o5 = IRFlgene onstar2 2 AlRF1_g,sTAT2 2 AlRF1_g,sTAT2 2 3x1077
IRFlgene off < IRFlgene on
pSTAT1: pSTAT2yc + IRF1gene o5 < IRFlgene onstari2 Digr1_g Digrr1g 1072
pPSTAT2: pSTAT2yc + IRF1gene o5 < IRFlgene onstar2 2
PSTAT1: pSTAT 2 + IRF5 gene opf = IRFS5gene onstari2 AlRrFs_g,sTAT1.2 Ajrrs_g,sTAT1.2 4x1077
PSTAT2: pSTAT 2y + IRFS5 gene o = IRF5gene onstarz 2 AlRFs_g,sTAT2 2 AlRFs_g,sTAT2 2 4 %1077
pSTAT1: pSTAT 2y + IRFS5 gene o5 < IRF5gene onstari 2
Digrs_g Digrs_g 1072
PSTAT2: pSTAT 2y + IRFS5 gene o5 < IRF5gene onstarz 2
PSTAT1: pSTAT 2y + ISG15 gene of = 1SG15ene onsTaT1 2 AlsG1s_g,sTAT1.2 AlsG15_g,sTAT1 2 4 %1077
PSTAT2: pSTAT 2y + ISG15 gene off = 1SG15gene onsTaT2 2 AlsG1s_g,sTAT2 2 AlsG1s_g,sTAT2 2 4 %1077
PSTAT1: pSTAT 2y + ISG15 gene off < 1SG154ene onsTAT1 2
Disgis_g Disc1s_g 1072

PSTAT2: pSTAT 2y + ISG15 gene off < 1SG15gene onsTaT2 2
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mRNA transcription

PKRgene_on,STATl_Z - PKRgene_on,STATl_Z + PKRmRNA

Tokr Tpr 1.5 x 1072
PKRgene_on,STATZ_Z - PKRgene_on,STATZ_Z + PKRmRNA
0ASlAgene_on,STAT1_2 - 0ASlAgene_on,STAT1_2 + 0ASlAmRNA _3
Toas1a Toas1a 5x10
0A51Agenefon,STAT2,2 - OASIAgenefon,STATZ,Z + 0A51AmRNA
IRF7gene,on,STAT172 - IRF7gene,on,STAT1,2 + IRF7mRNA 2
Tirr7 Tirr7 3x10
IRF7gene,on,STAT272 - IRF7gene,on,STATZ,2 + IRF7mRNA
STAT1gene on = STAT1gene on + STAT 1 pna
STATlgene,on,STATlfz - STATlgene,on,STATLZ + STAT]-mRNA TSTATl TSTATl 4 X 10_2
STATlgene_on,STATZ_Z - STATIgene_on,STATZ_Z + STATlmRNA
STAT2gene on = STAT24ene on + STAT2mpna
STATdene_on,STATl_Z - STAngene_on,STATl_Z + STATZmRNA TSTATZ TSTATZ 4 x 10_2
STAT2gene onstarz 2 = STAT 2gene onstarz 2 + STAT2;pna
RlIGgene on,star1 2 = RlGgene onstar1 2 + RIGmrna ,
TRIG TRIG 10
RIGgene_on,STATZ_Z - RIGgene_on,STATZ_Z + RIGmRNA
SOCSlgene_on,STATl_Z - SOCSlgene_on,STATl_Z + SOCSlmRNA _3
Tsocs1 Tsocs1 3x10
SOCSlgene_on,STATZ_Z - SOCSlgene_on,STATZ_Z + SOCS]-mRNA
TNFagene_on,NFKBx4- - TNFagene_on,NFKBx4 + TNFamRNA TTNFa TTNFa 3 x 10_2
[L6gene onnFrxBxa = IL6gene onnFiBxa + [L6mpna TiLe Tie 2x107?
RANTESgene_onirrs = RANTESgene onirrs + RANTES pna TraNTES TRaNTES 4x1073
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CCLdene_on,NFKBXZ - CCLdene_on,NFKBXZ + CCLZmRNA

CCLdene_on,STATl_Z - CCLdene_on,STATl_Z + CCLZmRNA

CCLdene?on,STATZ,Z I CCLdene,on,STATZfz + CCLZmRNA

CCL2 gone onstar1_2,nFxBxt = CCL2gene onstari 2nriex1 + CCL2 mpna Teerz Teerz 2x1072
CCL2gene on,starz 2nrrx1 = CCL2gene on,starz 2 nrrx1 + CCL2mpNa
CCL2gene on,star1 2nrrxz = CCL2gene onstar1 2nrrxz + CCL2mpNa
CCL2gene on,starz 2nFrx2 = CCL2gene on,star2 2nrrexz + CCL2mpNa
1SG54gene on = ISG54gene on + 1SG541mpNa
1SG54gene on,sTar1 2 = 1SG5%gene onstar1 2 + 1SG5%4meya Tisgsa Tisgsa 3x107?
1SG54gene on,sTar2.2 = 1SG54gene on,starz2 + 1SG5%4mena
1SG564ene_on,star1z = 1SG56gene on,star1z + 1SG56mpna
Tisgse Tiscse 3x 1072
ISG56gene_on,starz_2 = 1SG56gene_on,star2.2 + 1SG56,mpNa
IRF1lgene on = IRFlgene on + IRF1lppya
IRF1gene onstar1 2 = IRFlgene onsrari 2z + IRFlygna Tirr1 Tirr1 5x 107
IRF1gene onstarz 2 = IRFlgene onsrarz 2 + IRFlygna
IRF5gene on,star1 2 = IRF5gene onstar1 2 + IRFSmpya
Tirrs Tirrs 2x1073
IRF5gene on,starz 2 = IRF5gene onstara 2 + IRFSmpya
ISG154ene on,sTar1 2 = 1SG155ene onstar1 2 + 1SG15:rN4
Tisg1s Tisg1s 4 %107
ISG154ene on,srar2 2 = ISG15gene onstarz 2 +1SG15mrNa
mRNA degradation
PKRyugna = @ Lpkr_mrna Lpkr mrna 107
0AS1Amrna > @ Loasia mrna Loasia mrna 107*
IRF7mpna = @ Lirr7 mrNa Lirr7 mrna 107*
RIGymgya = 9 LriG mrna LriG mrna 107
STAT1rna = @ Lsrar1mrna Lsrar1mrna 107
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STAT2,mpna = @

LSTATZ_mRNA

LSTATZ_mRNA

107*

SOCS1mpna = 9 Lsocs1 mrna Lsocs1 mrna 107*
TNFapya = @ Lrnra mrNa Lrnra mrna 1073
IL6mpna = O Lire mrna Lire mrna 5x107*
RANTESygna = 9 LranTes mrna LranTes mrna 107
CCL2mpng = 9 Lecrz mrna Lecra mrna 107*
ISG54rna > O Lisesa mrna Lisgsa mrna 107
ISG56,,pna = O Lisse mrna Liscse mrna 107
IRF1,pya > @ Lirr1 mrna Lirr1_mrna 2x107*
IRF5pya > @ Lirrs_mrna Lirrs_mrna 107
1SG15pna = O Lisc1s mrna Lisg15 mrna 107*
Protein synthesis

PKRyrya = PKRyrna + PKRinactive Spkr Spkr 3x 1072
0AS1Apmpna = 0AS1Apgya + OAS1Aimactive Soasia Soasia 3x 1072
RIGrna = RIGrna + RIG Sric Sric 107t
STAT1gna = STATLyngwa + STAT 1y, Ssrar Ssrar 102
STAT2rna = STAT2,ygna + STAT2 .y Sstar2 Ssrarz 1072
SOCS1pna = SOCS1,pna + SOCS1 Ssocsi Ssocst 3 x 1072
@ - TLR4 Srira Srira 2% 1072

Protein degradation
PKRinactive = 9 Lpkr Lpkr 107°
PKRgctive = 9 Lpkr active Lpkr_active 3x107°
0AS1Ainactive > 9 Loasia Loasia 107°
0AS1Agctive > O Loas1a_active Loas14_active 3x107°
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STAT1,,; - @

STAT1,,. - @

STAT2,,; — @

STAT2,c = @

pSTAT1: pSTAT2 .y, — @

PSTAT1: pSTAT 2, — @

pSTAT2: pSTAT2,,y — @

pSTAT2: pSTAT 2y = @

LS TAT

LS TAT

3x10°°

pSTAT1,,, — @

pSTAT1,,. > @

pSTAT2.y —> @

PSTAT2,yc — @

Lysrar

Lysrar

107*

RIG - @

MAVS:RIG - MAVS

LRIG_inactive

LRIG_inactive

3x10°°

MAVS:RIG: PolylC - MAVS

MAVS:RIG: PolyIC:TRAF3 — MAVS + TRAF3

MAVS:RIG: PolyIC:TRAF3:pTBK1 —» MAVS + TRAF3 + pTBK1

LRIG_actiue

LRIG_active

3x107*

IFNb,y — @

LIFNb_ext

LIFNb_ext

2x1075

S0CS1 - @

LSOCSl

LSOCSl

1073

TLR4 - @

LTLR4-

LTLR4—

1075
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Figure A. MEF WT cells stimulated with poly(l:C) 1 pg/ml or 3 pg/ml as indicated in the key.

Numerical simulations were performed for 1 pug/ml poly(l:C) dose.
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Figure B. MEF WT cells stimulated with IFNB 1000 U/ml.
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Figure C. MEF WT cells incubated with a-IFNAR 10 pg/ml and stimulated with poly(l:C) 1 pg/ml or

3 pg/ml (as indicated in the color key). Numerical simulations were performed for 1 pg/ml

poly(I:C) dose.
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Figure D. MEF WT cells stimulated with LPS 1 pg/ml.
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Figure E. MEF RelA~/~ cells stimulated with poly(l:C) 1 pg/ml.
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Figure F. MEF Stat1~/~ cells stimulated with poly(I:C) 1 pg/ml.
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