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Supplementary figure 1| Positive circuit’s detections. Seven positive circuits or positive feed-back loops 

(the sign of a circuit is defined by the product of the signs of its edges, being activation positive and 

inhibition negative) are present in this illustrative toy network. ‘->’ represents activation or positive 

regulation and ‘-|’ represents inhibition or negative regulation. 
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Supplementary figure 2| Network attractors computation. We assumed a Boolean model to compute 

attractors with a synchronous updating scheme. In such a representation ‘0’ represents Down-

regulation and ‘1’ represents Up-regulation. 
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Supplementary figure 3| Transition specific DEPCs detection. Differentially expressed positive circuits 

(DEPCs) are those for which the expression levels of their genes change between two different 

attractors corresponding to two different cellular phenotypes. White and grey colors stand for down-

regulation and up-regulation respectively. ‘->’ represents activation or positive regulation and ‘-|’ 

represents inhibition or negative regulation. Transition between Attractor 1 and 2 requires the change 

of all positive circuits in the network. Therefore, for this specific transition all positive circuits are DEPCs. 

Notice that not all genes in the network are changing; gene ‘n’ is ‘inactive’ in Attractor 1 and 2. 
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Supplementary figure 5|Identification of reprogramming determinants. Identification of genes 

belonging to DEPCs master regulators with maximum gene interface out-degree.  ‘->’ represents 

activation or positive regulation and ‘-|’ represents inhibition or negative regulation. 
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SOURCE INTERACTION TARGET PMID

GATA3 -> GATA3

GATA3 -> IL-10

GATA3 -> IL-4

GATA3 -| STAT4

GATA3 -| T-BET

IFN-B -> IFN-BR

IFN-B -> MIR-145 20382746

IFN-BR -> STAT1

IFN-G -> IFN-GR

IFN-G -> MIR-145 20382746

IFN-GR -> JAK1

IL-10 -> IL-10R

IL-10R -> STAT3

IL-12 -> IL-12R

IL-12R -> STAT4

IL-18 -> IL-18R

IL-18R -> IRAK

IL-4 -> IL-4R

IL-4R -> STAT6

IRAK -> IFN-G

JAK1 -> STAT1

MIR-145 -| STAT1 20098684

NFAT -> IFN-G

SOCS1 -| IL-4R

SOCS1 -| JAK1

STAT1 -| IL-4

STAT1 -> SOCS1

STAT1 -> T-BET

STAT3 -| IFN-G

STAT4 -> IFN-G

STAT6 -> GATA3

STAT6 -| IL-12R

STAT6 -| IL-18R

T-BET -| GATA3

T-BET -> IFN-G

T-BET -> SOCS1

T-BET -> T-BET

TCR -> NFAT
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Th0 Th1 Th2

GATA3 : 0 1 0

IFN-B : 0 0 0

IFN-BR : 0 0 0

IFN-G : 0 0 1

IFN-GR : 0 0 1

IL-10 : 0 1 0

IL-10R : 0 1 0

IL-12 : 0 0 0

IL-12R : 0 0 0

IL-18 : 0 0 0

IL-18R : 0 0 0

IL-4 : 0 1 0

IL-4R : 0 1 0

IRAK : 0 0 0

JAK1 : 0 0 0

MIR-145 : 0 0 1

NFAT : 0 0 0

SOCS1 : 0 0 1

STAT1 : 0 0 0

STAT3 : 0 1 0

STAT4 : 0 0 0

STAT6 : 0 1 0

T-BET : 0 0 1

TCR : 0 0 0
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Circuit 0 Circuit 6 Circuit 15 Circuit 16 Circuit 17

GATA3 -> GATA3 IL-4 -> IL-4R T-BET -> T-BET T-BET -| GATA3 T-BET -> SOCS1

IL-4R -> STAT6 GATA3 -| T-BET SOCS1 -| IL-4R

STAT6 -> GATA3 IL-4R -> STAT6

GATA3 -> IL-4 STAT6 -> GATA3

GATA3 -| T-BET
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GENE INTERFACE OUTDEGREE

GATA3 4

IL-4 1

IL-4R 1

SOCS1 1

STAT6 1

T-BET 4
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SOURCE INTERACTION TARGET PMID

CEBPA -> MIR-34A 20889924

CEBPA -> GFI1

CEBPA -> PU1

CEBPA -> CEBPA

CJUN -> MIR-155 21515911

CJUN -> EGR-NAB

CJUN -> PU1

EGR-NAB -| GFI1

EKLF -| FLI1

FLI1 -> GATA1

FLI1 -| EKLF

FOG1 -| GATA2

GATA1 -> FOG1

GATA1 -> SCL

GATA1 -> FLI1

GATA1 -> EKLF

GATA1 -| PU1

GATA1 -| GATA2

GATA1 -> GATA1

GATA2 -| PU1

GATA2 -> GATA1

GATA2 -> GATA2

GFI1 -| PU1

GFI1 -| EGR-NAB

MIR-155 -| PU1 6688

MIR-155 -| FLI1 2313

MIR-34A -| PU1 20598588

PU1 -> MIR-155 21730352

PU1 -> CJUN

PU1 -| SCL

PU1 -> EGR-NAB

PU1 -| GATA2

PU1 -> PU1

PU1 -| GATA1
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1 2 3 4 5 6 7

SCL : 1 1 0 0 1 0 1

EGRNAB : 0 0 1 0 0 0 0

MIR34A : 0 1 0 0 0 1 1

PU1 : 0 0 1 0 0 0 0

FOG1 : 1 1 0 0 1 0 1

GFI1 : 0 1 0 0 0 1 1

CJUN : 0 0 1 0 0 0 0

GATA2 : 0 0 0 0 0 0 0

CEBPA : 0 1 0 0 0 1 1

MIR155 : 0 0 1 0 0 0 0

GATA1 : 1 1 0 0 1 0 1

EKLF : 1 1 0 0 0 0 0

FLI1 : 0 0 0 0 1 0 1
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Circuit 0 Circuit 3 Circuit 11 Circuit 12

CJUN -> PU1 PU1 -> PU1 GATA1 -> GATA1 GATA1 -| PU1

PU1 -> CJUN PU1 -| GATA1

Page 51 of 96



GENE INTERFACE OUTDEGREE

CJUN 3

GATA1 5

PU.1 5
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SOURCE INTERACTION TARGET Type

AGT -> CYP11A1 Expression

AGT -> F2 Expression

AGT -> FASN Expression

AGT -> LDLR Expression

AGT -> UCP2 Expression

APOA1 -> APOE Expression

APOA1 -> LDLR Expression

APOB -> FASN Expression

APOC3 -> APOA1 Expression

APOC3 -> APOB Expression

APOE -> APOB Expression

APOE -> CYP11A1 Expression

CYP11A1 -> CYP1B1 Expression

CYP19A1 -| CYP7A1 Expression

CYP1A1 -> CYP1B1 Expression

CYP1B1 -> CYP1A1 Expression

CYP27A1 -> CYP11A1 Expression

CYP7A1 -| CYP11A1 Expression

CYP7A1 -| CYP27A1 Expression

CYP7A1 -| CYP46A1 Expression

CYP7A1 -> LDLR Expression

F2 -> APOE Expression

F2 -> PLG Expression

FASN -> PPARGC1A Expression

FOXA2 -> APOA1 PromoterBinding

FOXA2 -> APOB Expression

FOXA2 -> CYP7A1 PromoterBinding

FOXA2 -> HNF1A PromoterBinding

FOXA2 -> NR5A2 Expression

HNF1A -> CYP2E1 Expression

HNF4A -> AGT PromoterBinding

HNF4A -> APOA1 PromoterBinding

HNF4A -> APOB PromoterBinding

HNF4A -> APOC3 PromoterBinding

HNF4A -> CYP7A1 PromoterBinding

HNF4A -> FASN PromoterBinding

HNF4A -> HNF1A PromoterBinding

HNF4A -> NR1H4 PromoterBinding

HNF4A -> NR1I2 PromoterBinding

HP -> F2 Expression

LDLR -| APOB Expression

LDLR -| APOE Expression

NR1H4 -> APOE Expression

NR1H4 -| CYP7A1 PromoterBinding

NR1H4 -> UCP2 Expression

NR1I2 -> CYP27A1 PromoterBinding

NR1I2 -| CYP7A1 Expression

NR1I2 -> FASN Expression

NR5A2 -> APOA1 PromoterBinding
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NR5A2 -> CYP19A1 PromoterBinding

NR5A2 -> FOXA2 PromoterBinding

PPARGC1A -> CYP11A1 Expression

PPARGC1A -> CYP7A1 Expression

PPARGC1A -| FASN Expression

PPARGC1A -> HNF4A Expression

PPARGC1A -| LDLR Expression

UCP2 -> PPARGC1A Expression
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1 2 3 4

FOXA2 : 1 0 0 0

CYP19A1 : 1 0 0 0

CYP1A1 : 1 1 1 0

NR1I2 : 1 1 0 0

LDLR : 0 0 0 0

CYP7A1 : 0 0 0 0

UCP2 : 1 1 0 0

CYP46A1 : 1 1 1 1

AGT : 1 1 0 0

NR1H4 : 1 1 0 0

CYP1B1 : 1 1 1 0

CYP2E1 : 1 1 0 0

F2 : 1 1 0 0

APOA1 : 1 1 0 0

NR5A2 : 1 0 0 0

APOE : 1 1 0 0

PLG : 1 1 0 0

APOB : 1 1 0 0

PPARGC1A : 1 1 0 0

APOC3 : 1 1 0 0

CYP11A1 : 1 1 0 0

CYP27A1 : 1 1 0 0

HNF1A : 1 1 0 0

FASN : 0 0 0 0

HNF4A : 1 1 0 0

HP : 0 0 0 0
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Circuit 0 Circuit 2 Circuit 7 Circuit 14

AGT -> UCP2 FOXA2 -> NR5A2 HNF1A -> UCP2 HNF4A -> NR1H4

UCP2 -> PPARGC1A NR5A2 -> FOXA2 UCP2 -> PPARGC1A NR1H4 -> UCP2

PPARGC1A -> HNF4A PPARGC1A -> HNF4A UCP2 -> PPARGC1A

HNF4A -> AGT HNF4A -> HNF1A PPARGC1A -> HNF4A
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GENE INTERFACE OUTDEGREE

AGT 5

FOXA2 5

HNF4A 9

NR1H4 3

NR5A2 3

PPARGC1A 5

UCP2 1
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