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Figure S1A-AB. Activity profiles over time of 28 highly conserved TFs across all experimental 

conditions. Activity values shown are calculated from SCENIC. Box and whisker plots show the 

middle 50% of activity values within the box with a line indicating the mean value. Whiskers 

show the top and bottom quartiles and individual points are statistical outliers. Fwd denotes the 

timepoints after signal induction and rev denotes the timepoints after signal removal. Each panel 

shows one gene across all 12 experimental conditions. Missing plots indicate that a TF was not 

identified as a regulon by SCENIC in that experimental dataset. 

 

 

 
 
Figure S2. Signal chronology across different conditions for alternate gene pairs. Average TF 

activity of RELB vs FOSL1 for each timepoint. Data from 7d onward is scaled on a linear model 

to match the 7d distributions for the forward direction. Point color denotes timepoint and 

chronology is demonstrated with a dashed arrow. 

 



 

Figure S3. Signal chronology across different conditions for alternate gene pairs. Average TF 

activity of RELB vs JUNB for each timepoint. Data from 7d onward is scaled on a linear model 

to match the 7d distributions for the forward direction. Point color denotes timepoint and 

chronology is demonstrated with a dashed arrow. 

 



 
Figure S4. Number of TFs featuring as differentially active TFs (DATF) out of 84 comparisons. 

For example, RELB appears as a DATF in 52 comparisons. TFs coming up as DATFs in more 

than 24 comparisons were selected as common TFs. TF names in red indicate AP-1 and NFKB 

genes, common downstream targets of the EMT inducing signals. 
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Figure S5. Accuracy dependence on various network properties for each condition. (A-B) Box 

plots showing accuracy of networks for various (A) mutual information cutoffs for inhibitory 

interactions, (B) mutual information cutoffs for excitatory interactions. Points showing accuracy 

(measured as fraction of models that can be classified as E or M) of networks for various (C) 

number of TFs in the network, (D) number of interactions in the network, (E) TFs assigned as E 

G

H



or M using experimental data, (F) transitivity or clustering coefficient of networks, (G) average 

path length of the networks. (H) Violin plots of accuracy values for connected and unconnected 

networks. Note that only connected networks were used for all analysis in the manuscript.  

 
 
  



 

 



 
 
Figure S6. The mean and standard deviation of various TFs in the OVCA420 TGFB1 network at 

multiple time points in experiments (A) and simulations (B-C). The signal was applied till mid 

point and then removed (B) or inhibited (C). The expressions appear to increase/decrease 

suddenly at the mid-point as it corresponds to a large jump in time from T=50 to T=2000. Signal 

was removed or inhibited after T = 2000.   

 

 



 
Figure S7. The simulated profiles at T=2000 using only noise (A) or only induction (B) in E-

state models.  The simulations indicate that either the noise (0.05 here) or signal induction only is 

not sufficient to drive state transitions for a substantial number of models. However, much more 

state transitions can be achieved by adding both noise and signal induction (Figure 7E in main 

text).  



 

Figure S8. Mean and standard deviation of the simulated profiles of the E-state models that 

transited to M state during (A) signal induction (left), (B) removal (middle), and (C) inhibition 

(right) at multiple time points projected on the first two principal components of the simulated 

data of all models.  These models were selected from all of the E models whose PC1 component 

was larger than 2.5 at the end of signal induction simulations. There are ~42% of E models 

belonging to this type. 

 

 

 

 

 

  



 

 

 

 
Figure S9. UMAP projections of regulon activity in (A) A549, (B) DU145, (C) MCF7, and (D) 

OVCA420 cells. Overlaid black points show centroids for each timepoint. Timepoint is also 

indicated by point size and transparency, and centroids for each timepoint are connected with a 

dashed line. 
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Table S1. Shared TFs in the core GRC, their phenotypic state assignments, and references. 

 
 

Gene State Evidence (SI Reference Number)
BHLHE40 M? 1,31,40
CEBPB M 2,19
CREB3 M 39
CREM 7,16
ELK3 M 5
ESRRA 37
ETS1 M 17
ETS2 M 3
FOS E 22
FOSB M 23,24
FOSL1 M 15
IRF1 M? 13,43,44
IRF2
IRF3 E 42
IRF7 M 43
JUN 32
JUNB 32
KLF6 M 10
MAFG E? 12
MYC M 6
NFE2L3 M 45
NFKB M 11,18,27
RELB M 20
SOX4 M 38
SPDEF E 35
STAT1
STAT3 M 21
XBP1 M 34



Table S2. Literature-based core network interactions and supporting evidence. 

 

*Interaction type 1 denotes activation and type 2 denotes inhibition. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source Target Interaction 
Type* Description SI Reference 

Number
Sig NFKB 1 TGFB/TNF/EGR activates NFKB 30, 36, 41
Sig AP1 1 TGFB/TNF/EGR activates JUN/FOS 4,30,41

NFKB AP1 1 NFKB activates FOS 8
AP1 AP1 2 JunB inhibits FOS 32

NFKB NFKB 2
NFKB IKB form negative feedback 
loop 14,28

NFKB SNAIL 1 NKFB signaling stablize SNAIL 41

SNAIL SNAIL 2
SNAIL binds its own promoter and 
controls its expression 26

AP1 SNAIL 1 AP1 induces SNAIL expression 20
SNAIL ZEB 1 SNAIL indirectly activates ZEB 25

ZEB ZEB 1
ZEB indirectly activates ZEB 
expression 9,29

SNAIL CDH1 2 SNAIL suppresses CDH1 33
ZEB CDH1 2 SNAIL suppresses CDH1 33



Table S3. Properties of the networks shown in Fig. 6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CellLine

Signal EGF TGFB1 TNF EGF TGFB1 TNF EGF TGFB1 TNF EGF TGFB1 TNF

MiPositive 0.3 0.4 0.2 0.1 0.1 0.1 0.65 0.2 0.15 0.25 0.4 0.15

MiNegative 0.05 0.1 0.2 0.15 0.05 0.1 0.05 0.25 0.1 0.15 0.1 0.05

Accuracy 0.6285 0.9395 0.4095 0.955 0.5115 0.481 0.6625 0.529 0.8785 0.9845 0.877 0.0385

Nodes 30 13 33 46 39 46 30 40 60 31 29 49

Interactions 66 40 99 111 76 85 49 115 245 98 55 121

PositiveInteractions 18 36 96 109 70 83 2 111 233 96 34 101

EModels 977 1645 817 1769 983 948 800 1037 1730 1808 1407 8

MModels 280 234 2 141 40 14 525 21 27 161 347 69

Mgenes 12 12 22 22 24 29 2 5 35 16 16 4

Egenes 11 1 2 0 4 1 5 0 6 1 7 8

Transitivity 0.19466 0.49565 0.41758 0.21552 0.17045 0.15254 0.02013 0.26678 0.31181 0.37755 0.21145 0.21809

MeanDistance 9.03103 3.75000 8.08617 22.00000 18.31242 27.17343 20.52069 14.63397 17.95000 10.72258 15.96675 19.27806

A549 DU145 MCF7 OVCA420
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