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Reduction calculations and logic rules of simplified model

In this file we present the entire process to reduce extended model as well as the final
logic rules of the simplified model. In these expressions, the symbols {!, &, |} are {NOT,

AND, OR} operators, respectively.

hEMT model reduction

Reduction order = EED, SUZ12, PML, MDM2, CDK2, CDK4, CDK®6, TAK1, RKIP, TNFa,
IL_6, FOXC2, IkB, GATAG6, TWIST, miR200ab, miR34a, miR200c, KLF4, cMyc, p14,

TELasa.

Deleted node = EED

EED = E2F & cMyc

EED regulated nodes = p14, pl16

pl4 = ((IEED | 1SUZ12) & IEZH2 & IBMI1

p14 new function = ({(E2F & cMyc) | ISUZ12) & IEZH2 & !BMI1 = (IE2F | lcMyc | 1SUZ12)

& IEZH2 & 'BMI1

pl16 = (ISNAI2 | IBMI1) & ISUZ12 & |EZH2 & !EED



pl6 new function = (ISNAI2 | 'BMI1) & 'Suz12 & 'EZH2 & (E2F & cMyc) = (ISNAI2 |

IBMI1) & !Suz12 & 'EZH2 & ('E2F | 'cMyc)

Deleted node = SUZ12

SUZ12 = E2F & cMyc

EED regulated nodes= pl14, pl6

pl4 = ('E2F | IcMyc | ISUZ12) & IEZH2 & IBMI1

p14 new function = (!E2F | lcMyc | ((E2F & cMyc)) & IEZH2 & IBMI1 = (IE2F | lcMyc | IE2F

| 'cMyc) & IEZH2 & 'BMI1 = (IE2F | IcMyc) & IEZH2 & 'BMI1

p16 = (ISNAI2 | IBMI1) & ISUZ12 & IEZH2 & ('E2F | !cMyc)

p16 new function = (!SNAI2 | IBMI1) & I(E2F & cMyc) & IEZH2 & ('E2F | IcMyc) = (ISNAI2
| IBMI1) & ('E2F | lcMyc) & !EZH2 & ('E2F | lcMyc) = (ISNAI2 | IBMI1) & ('E2F | IcMyc) &

IEZH2

Deleted node = PML



PML = p53

PML regulated nodes = MDM2

MDM2 = (p53 | TGFB | NFkB) & IPML & !p14 & Ip16

MDM2 new function = (p53 | TGFB | NFKkB) & 'p53 & !'p14 & 'p16 = (TGFB | NFkB) & !p53

& !pl4 & pl6

Deleted node = MDM2

MDM2 = (TGFB | NFKB) & !p53 & !p14 & Ip16

MDMZ2 regulated nodes = p53, EZH2

p53 = ((KLF4 | HNF6 | p53) & IMDM2 & (IOCT4 | ImiR34a | ITWIST | ISNAIL)) | (NFKB &

IMDM2 & ImiR34a & !0OCT4)

p53 new function = ((KLF4 | HNF6 | p53) & [((TGFB | NFkB) & !p53 & Ip14 & !p16) &
(IOCT4 | 'miR34a | ITWIST | !SNAIL)) | (NFKB & /(TGFB | NFkB) & !p53 & !p14 & Ip16) &
ImiR34a & !0CT4) = (KLF4 | HNF6 | p53) & ({(TGFB | NFKB) | p53 | p14 | p16) & (IOCT4 |
ImiR34a | ITWIST | ISNAIL)) | (NFKB & ({(TGFB | NFkB) | p53 | p14 | p16) & 'miR34a &
I0CT4) = ((KLF4 | HNF6 | p53) & ((TGFB | NFkB) | p53 | p14 | p16) & ({OCT4 | 'miR34a |

ITWIST | ISNAIL)) | (NFKB & ({(TGFB | NFkB) | p53 | p14 | p16) & ImiR34a & !0CT4)



EZH2 = ((E2F | cMyc | Bcatenin | MDM2) & !p53) | (E2F & cMyc & Bcatenin)

EZH2 new function = ((E2F | cMyc | Bcatenin | ((TGFB | NFkB) & !p53 & !p14 & !p16)) &

Ip53) | (E2F & cMyc & Bcatenin) =

Deleted node = CDK2
CDK2=1p16 & 'p21

CDK2 regulated nodes = RB

RB = ICyclinD | (CDK4 | CDK2 | CDK6)

RB new function = !CyclinD | /(CDK4 | (Ip16 & !'p21) | CDK6)

Deleted node = CDK4
CDK4 =1p16 & 'p21

CDK2 regulated nodes = RB



RB = ICyclinDD | {(CDK4 | (!p16 & !p21) | CDK®)

RB new function = ICyclinD | !(('p16 & 'p21) | ('p16 & !p21) | CDK6E) = !CyclinD | I(('p16 &

Ip21) | CDK6)

Deleted node = CDK6

CDK6 = Ip16 & !p21

CDKE®6 regulated nodes = RB

RB = ICyclinD | /((!p16 & !p21) | CDK6)

RB new function = !CyclinD | !((!p16 & !'p21) | (p16 & !'p21)) = !CyclinD | !(('p16 & 'p21)) =

ICyclinD | p16 | p21

Deleted node = TAK1

TAK1 = TGFB

TAK1 regulated nodes = kB



IkB = (NFKB | ITAK1) & I'TNFa & !IL_6

IkB new function = (NFkB | ITGFB) & 'TNFa & !IL_6

Deleted node = RKIP
RKIP = ISNAI1

RKIP regulated nodes = NFkB

NFKB = !IkB | !HNF4A | IHNF1A | !p53 | IRKIP

NFkB new function = !IkB | IHNF4A | IHNF1A | !p53 | [('SNAIL) = kB | 'HNF4A | IHNF1A |

Ip53 | SNAIL

Deleted node = TNFa
TNFa = ITWIST & IFOXA2 & NFkB

TNFa regulated nodes = kB

IkB = (NFKB | I'TGFB) & ITNFa & !IL_6



IkB new function = (NFKB | ITGFB) & !(ITWIST & IFOXA2 & NFKB) & !IL_6 = (NFKB |

ITGFB) & (TWIST | FOXA2 | INFKB) & !IL_6

Deleted node = IL_6

IL_6 = (NFkB & IFOXA2 & 'TWIST) | KLF4 | YAP1 | (SNAI1 & NFkB)

IL_6 regulated nodes = kB

IkB = (NFKB | I'TGFB) & (TWIST | FOXA2 | INFKB) & !lL_6

IkB new function = (NFKB | ITGFB) & (TWIST | FOXA2 | INFkB) & !((NFKB & IFOXA2 &

ITWIST) | KLF4 | YAPL | (SNAIL & NFKB)) =

(NFKB | ITGFB) & (TWIST | FOXA2 | INFKB) & I(NFKB & IFOXA2 & ITWIST) & IKLF4 &

I'YAP1 & I(SNAIL1 & NFkB)

Deleted node = FOXC2

FOXC2 = (TWIST | SNAI1) & NFkB

FOXC2 regulated nodes = ZEB1



ZEB1 = ((SNAIL | SNAI2 | TWIST | Bcatenin | FOXC2 | NFKB) & IHNF1A & (IGATAG |

ImiR200ab | ImiR34a | ImiR200c)) | (SNAIL & SNAI2 & NFKB & IHNF1A)

ZEB1 new function = ((SNAIL1 | SNAI2 | TWIST | Bcatenin | ((TWIST | SNAIL1) & NFkB) |
NFkB) & 'HNF1A & (IGATAG6 | 'miR200ab | ImiR34a | ImiR200c)) | (SNAI1 & SNAI2 &

NFkB & 'HNF1A)

Deleted node = kB

IkB regulated nodes = NFkB

IkB = (NFKB | ITGFB) & (TWIST | FOXA2 | INFkB) & |(NFKB & IFOXA2 & ITWIST) & IKLF4

& 'YAP1 & !(SNAI1 & NFkB)

NFkB = lIkB | THNF4A | ITHNF1A | Ip53 | SNAI1

NFKB new function = !(NFKB | ITGFB) & (TWIST | FOXA2 | INFKB) & I(NFKB & IFOXA2 &
ITWIST) & IKLF4 & IYAP1 & |(SNAIL & NFKB)) | IHNF4A | IHNF1A | p53 | SNAIL =
I(NFKB | ITGFB) | (TWIST | FOXA2 | INFKB) | (NFKB & IFOXA2 & ITWIST) | KLF4 | YAP1

| (SNAIL & NFKB) | IHNF4A | IHNF1A | !p53 | SNAIL =

(INFKB & TGFB) | (ITWIST & IFOXA2 & NFKB) | (NFKB & IFOXA2 & ITWIST) | KLF4 |

YAP1 | (SNAIL & NFkB) | 'HNF4A | IHNF1A | Ip53 | SNAIL =



(INFKB & TGFB) | (ITWIST & IFOXA2 & NFkB) | (NFKB & IFOXA2 & ITWIST) | KLF4 |

YAPL | ITHNF4A | IHNF1A | !p53 | SNAIL =

(INFKB & TGFB) | (ITWIST & !FOXA2 & NFKB)| KLF4 | YAP1 | IHNF4A | IHNF1A | Ip53 |

SNAI1

Deleted node = GATAG

GATAG regulated nodes = SNAI1, ZEB1, FOXA2, OCT4, NANOG, TGFB, HNF4A

GATAG = INANOG & !cMyc & 'KLF4 & SOX2

SNAIL = ((TGFB | NFKB | cMyc | YAP1) & ('SNAIL | ISNAI2 | IGATA6) & ImiR34a &
(IHNF4A | IHNF1A)) | (NFKB & cMyc & 'miR34a & !HNF4A & IHNF1A) | (TGFB & NFkB &
(cMyc | YAP1)) | (NFKB & 'HNF4A & IHNF1A) | (NANOG | OCT4) & ('HNF4A | IHNF1A) &

(YAP1 | cMyc)) | (NFKB & 'miR34a & 'HNF1A)

SNAI1 new function = ((TGFB | NFKB | cMyc | YAP1) & (!SNAIL | ISNAI2 | [(NANOG &
IcMyc & IKLF4 & SOX2)) & 'miR34a & (IHNF4A | IHNF1A)) | (NFKB & cMyc & 'miR34a &
IHNF4A & IHNF1A) | (TGFB & NFKB & (cMyc | YAP1)) | (NFKB & IHNF4A & IHNF1A) |
((NANOG | OCT4) & (IHNF4A | IHNF1A) & (YAP1 | cMyc)) | (NFKB & 'miR34a & !HNF1A)
= ((TGFB | NFKB | cMyc | YAP1) & (ISNAI1 | ISNAI2 | NANOG | cMyc |[KLF4 | ISOX2) &

ImiR34a & (IHNF4A | IHNF1A)) | (NFKB & cMyc & ImiR34a & !HNF4A & 'HNF1A) | (TGFB



& NFKB & (cMyc | YAP1)) | (NFKB & !HNF4A & IHNF1A) | (NANOG | OCT4) & ('HNF4A |

IHNF1A) & (YAP1 | cMyc)) | (NFKB & 'miR34a & IHNF1A)

ZEB1 = ((SNAIL | SNAI2 | TWIST | Beatenin | (TWIST | SNAIL) & NFkB) | NFKB) &
IHNF1A & (\GATAG | ImiR200ab | ImiR34a | !miR200c)) | (SNAIL & SNAI2 & NFKB &

IHNF1A)

ZEB1 new function = ((SNAIL | SNAI2 | TWIST | Beatenin | ((TWIST | SNAIL) & NFKB) |
NFkB) & IHNF1A & (!(!NANOG & IcMyc & IKLF4 & SOX2) | 'miR200ab | 'miR34a |
ImiR200c)) | (SNAIL & SNAI2 & NFKB & IHNF1A) = ((SNAIL | SNAI2 | TWIST | Bcatenin
| (TWIST | SNAIL) & NFkB) | NFkB) & IHNF1A & (NANOG | cMyc | KLF4 | ISOX2 |
ImiR200ab | !miR34a | ImiR200c)) | (SNAIL & SNAI2 & NFkB & IHNF1A) = ((SNAIL |
SNAI2 | TWIST | Beatenin | NFkB) & IHNF1A & (NANOG | cMyc | KLF4 | 1ISOX2 |

ImiR200ab | ImiR34a | ImiR200c)) | (SNAIL & SNAI2 & NFkB & !HNF1A)

FOXA2 = ((HNF4A | HNF6) & (GATAG6 | FOXA2 | SOX9 | Bcatenin) & !ISOX2 & (ITGFB |

IMiR200ab)) | (HNF4A & (FOXA2 | HNF6 | GATAG) & !SOX2 & ITGFB)

FOXA2 new function = ((HNF4A | HNF6) & ((NANOG & !cMyc & IKLF4 & SOX2) | FOXA2
| SOX9 | Bcatenin) & ISOX2 & (ITGFB | 'miR200ab)) | (HNF4A & (FOXA2 | HNF6 |

(INANOG & IcMyc & IKLF4 & SOX2)) & ISOX2 & ITGFB) = ((HNF4A | HNF6) & ((INANOG
& IcMyc & IKLF4 & SOX2) | FOXA2 | SOX9 | Beatenin) & ISOX2 & (ITGFB | ImiR200ab)) |

(HNF4A & (FOXA2 | HNF6) & ISOX2 & ITGFB) = ((HNF4A | HNF6) & (FOXA2 | SOX9 |



Bcatenin) & !SOX2 & (ITGFB | ImiR200ab)) | (HNF4A & (FOXA2 | HNF6) & 1SOX2 &

ITGFB)

OCT4 = (SOX2 & NANOG & !p53 & IRB & (IGATA6 | ImiR34a)) | ((SOX2 | NANOG) &

(OCT4 | KLF4) & YAP1 & !p53)

OCT4 new function = (SOX2 & NANOG & !p53 & IRB & (!(!NANOG & !cMyc & IKLF4 &
SOX2) | 'miR344)) | ((SOX2 | NANOG) & (OCT4 | KLF4) & YAP1 & !p53) = (SOX2 &
NANOG & Ip53 & IRB & (NANOG | cMyc | KLF4 | ISOX2 | ImiR34a)) | ((SOX2 | NANOG)
& (OCT4 | KLF4) & YAP1 & Ip53) = (SOX2 & NANOG & !p53 & IRB) | ((SOX2 | NANOG) &

(OCT4 | KLF4) & YAP1 & Ip53)

NANOG = ((SOX2 | OCT4) & (KLF4 | NANOG) & ISNAI1 & (\GATA6 | ImiR34a) & !p53) |
(SOX2 & OCT4 & (NFKB | TGFB) & Ip53) | (OCT4 & NANOG & NFkB & ImiR34a & !p53) |
(SOX2 & NANOG & NFkB & ImiR34a & !p53) | (ISNAIL & IGATA6 & ImiR34a & INANOG

& INFKB & Ip53 & IKLF4 & ITGFB & SOX2 & OCT4)

NANOG new function = ((SOX2 | OCT4) & (KLF4 | NANOG) & !SNAI1 & (/(INANOG &
IcMyc & IKLF4 & SOX2) | 'miR34a) & !p53) | (SOX2 & OCT4 & (NFKB | TGFB) & !p53) |
(OCT4 & NANOG & NFkB & ImiR34a & !p53) | (SOX2 & NANOG & NFkB & ImiR34a &
Ip53) | (ISNAIL & I(INANOG & IcMyc & IKLF4 & SOX2) & miR34a & INANOG & INFKB &
Ip53 & IKLF4 & ITGFB & SOX2 & OCT4) = ((SOX2 | OCT4) & (KLF4 | NANOG) & ISNAIL

& (NANOG | cMyc | KLF4 | ISOX2 | 'miR34a) & p53) | (SOX2 & OCT4 & (NFKB | TGFB) &



Ip53) | (OCT4 & NANOG & NFKB & ImiR34a & p53) | (SOX2 & NANOG & NFkB &
ImiR34a & !p53) | (SNAIL & (NANOG |cMyc [KLF4 | 1ISOX2) & ImiR34a & INANOG &
INFKB & !p53 & IKLF4 & ITGFB & SOX2 & OCT4) = ((SOX2 | OCT4) & (KLF4 | NANOG) &
ISNAIL & (NANOG | cMyc | KLF4 | ISOX2 | ImiR34a) & !p53) | (SOX2 & OCT4 & (NFKB |
TGFB) & Ip53) | (OCT4 & NANOG & NFkB & ImiR34a & Ip53) | (SOX2 & NANOG & NFkB
& ImiR34a & !p53) | (ISNAI1 & cMyc & ImiR34a & INANOG & INFKB & !p53 & IKLF4 &
ITGFB & SOX2 & OCT4) = ((SOX2 | OCT4) & (KLF4 | NANOG) & !SNAIL & !p53) | (SOX2
& OCT4 & (NFKB | TGFB) & !p53) | (OCT4 & NANOG & NFKB & ImiR34a & !p53) | (SOX2
& NANOG & NFkB & 'miR34a & !p53) | ('SNAIL & cMyc & 'miR34a & INANOG & INFkB &

Ip53 & IKLF4 & ITGFB & SOX2 & OCT4)

TGFB = IGATAG6 & |KLF4 & YAP1

TGFB new function = I(INANOG & !cMyc & IKLF4 & SOX2) & 'KLF4 & YAP1 = (NANOG |

cMyc | KLF4 | ISOX2) & IKLF4 & YAP1 = (NANOG | cMyc | ISOX2) & IKLF4 & YAP1

HNF4A = (HNF1A | FOXA2 | GATA6 | HNF6 | HNF4A) & ISNAIL & ISNAI2 & (INFKB |
IYAP1 | 1p53)) | (HNF4A & (HNF1A | FOXA2 | HNF6) & (!SNAI2 | ISNAIL)) | (FOXA2 &
ISNAIL & IYAP1 & ISNAI2 & !p53) | (HNF1A & (HNF4A | FOXA2 | HNF6) & ('SNAI2 |

ISNAIL) & IYAP1 & (INFKB | Ip53))

HNF4A new function = (HNF1A | FOXA2 |(INANOG & IcMyc & IKLF4 & SOX2) | HNF6 |

HNF4A) & ISNAIL1 & ISNAI2 & (INFkB | 'YAP1 | Ip53)) | (HNF4A & (HNF1A | FOXA2 |



HNF6) & ('SNAI2 | ISNAIL)) | (FOXA2 & ISNAIL & IYAP1 & ISNAI2 & 1p53) | (HNF1A &

(HNF4A | FOXA2 | HNF6) & (ISNAI2 | ISNAI1) & IYAP1 & (INFKB | p53))

Deleted node = TWIST

TWIST regulated nodes = SNAI2, ZEB1, p53, BMI1,E2F, NFkB

TWIST = (SNAIL | NFkB) & 'miR34a

SNAI2 = ((SOX9 | TWIST | NFKB | SNAI2) & IHNF4A & (IHNF1A | IFOXA2) & (IKLF4 |
ISNAI1) & ImiR200c & !miR200ab) | ((YAP1 | Bcatenin) & (NFKB | SNAI2) & (IHNF4A |
IHNF1A) & IFOXA2 & ImiR200ab & 'miR200c) | (NANOG & (YAP1 | Bcatenin) & (TWIST |

SNAI2) & ('HNF4A | THNF1A) & 'miR200ab & !miR200c)

SNAI2 new function = ((SOX9 | ((SNAI1 | NFkB) & ImiR34a ) | NFkB | SNAI2) & IHNF4A &
(HNF1A | IFOXA2) & (IKLF4 | ISNAI1) & 'miR200c & !'miR200ab) | ((YAP1 | Bcatenin) &
(NFKB | SNAI2) & ('HNF4A | IHNF1A) & IFOXA2 & ImiR200ab & 'miR200c) | (NANOG &
(YAP1 | Bcatenin) & (((SNAIL | NFKB) & ImiR34a ) | SNAI2) & ('HNF4A | IHNF1A) &

ImiR200ab & 'miR200c)



ZEB1 = ((SNAIL | SNAI2 | TWIST | Beatenin | NFKB) & IHNF1A & (NANOG | cMyc | KLF4 |

ISOX2 | ImiR200ab | ImiR34a | !ImiR200c)) | (SNAIL & SNAI2 & NFkB & IHNF1A)

ZEB1 new function = ((SNAIL1 | SNAI2 | ((SNAI1 | NFKkB) & ImiR34a) | Bcatenin | NFkB) &
IHNF1A & (NANOG | cMyc | KLF4 | ISOX2 | ImiR200ab | !miR34a | ImiR200c)) | (SNAI1 &
SNAI2 & NFKB & !HNF1A) = ((SNAI1 | SNAI2 | Bcatenin | NFkB) & IHNF1A & (NANOG |
cMyc | KLF4 | 1ISOX2 | 'miR200ab | !miR34a | 'miR200c)) | (SNAI1 & SNAI2 & NFkB &

IHNF1A)

p53 = ((KLF4 | HNF6 | p53) & ((TGFB | NFKB) | p53 | p14 | p16) & ({OCT4 | ImiR34a |

ITWIST | ISNAIL)) | (NFKB & ((TGFB | NFKB) | p53 | p14 | p16) & !miR34a & |0CT4)

p53 new function =

((KLF4 | HNF6 | p53) & ((TGFB | NFKB) | p53 | p14 | p16) & (IOCT4 | ImiR34a | !((SNAI1 |
NFkB) & 'miR34a ) | !SNAIL)) | (NFKB & ((TGFB | NFkB) | p53 | p14 | p16) & ImiR34a &

I0CT4) =

((KLF4 | HNF6 | p53) & ((TGFB | NFKB) | p53 | p14 | p16) & (IOCT4 | 'miR34a | (('SNAI1
& INFKB) | miR34a ) | 'SNAIL)) | (NFKB & ((TGFB | NFkB) | p53 | p14 | p16) & ImiR34a &

I0CT4) =

((KLF4 | HNF6 | p53) & ((TGFB | NFKB) | p53 | p14 | p16)) | (NFKB & ({(TGFB | NFkB) |

p53 | p14 | p16) & ImiR34a & !0CT4)



BMIL = ((E2F | cMyc) & (SOX9 | NANOG | TWIST) & ImiR200c) | (E2F & cMyc) | (E2F &

ImiR200c)

BMI1 new function = ((E2F | cMyc) & (SOX9 | NANOG | ((SNAI1 | NFKB) & ImiR34a)) &

ImiR200c) | (E2F & cMyc) | (E2F & ImiR200c)

E2F = ((cMyc | E2F | YAP1) & IRB & !p21 & (ITWIST | IHNF4A)) | (cMyc & E2F & IRB) |

(YAP1 & Ip21)

E2F new function = ((cMyc | E2F | YAP1) & 'RB & 'p21 & (!((SNAIL1 | NFkB) & 'miR34a) |
IHNF4A)) | (cMyc & E2F & IRB) | (YAP1 & !p21) = ((cMyc | E2F | YAP1) & IRB & 'p21 &
(((SNAIL | NFKB) | miR34a ) | IHNF4A)) | (cMyc & E2F & IRB) | (YAP1 & Ip21) = ((cMyc |
E2F | YAP1) & IRB & !p21 & ((ISNAIL & INFkB) | miR34a | 'HNF4A)) | (cMyc & E2F & IRB)

| (YAP1 & 1p21)

NFkB = (INFKB & TGFB) | ((TWIST & IFOXA2 & NFkB)| KLF4 | YAP1 | IHNF4A | IHNF1A

| 1p53 | SNAIL

NFKB new function = (INFkB & TGFB) | ({((SNAI1 | NFkB) & ImiR34a) & !FOXA2 & NFKB)|

KLF4 | YAP1 | IHNF4A | IHNF1A | Ip53 | SNAIL =

(INFKB & TGFB) | ({((SNAI1 | NFKB) & ImiR34a) & !FOXA2 & NFKB)| KLF4 | YAP1 |

IHNF4A | IHNF1A | !p53 | SNAIL =



(INFKB & TGFB) | (({(SNAIL | NFKB) | miR34a) & IFOXA2 & NFkB)| KLF4 | YAP1 | IHNF4A

| IHNF1A | !p53 | SNAIL =

(INFKB & TGFB) | (!SNAI1 & INFkB) | miR34a) & !FOXA2 & NFKB)| KLF4 | YAP1 |

IHNF4A | 'HNF1A | !p53 | SNAIL =

(INFKB & TGFB) | (miR34a & IFOXA2 & NFkB)| KLF4 | YAP1 | IHNF4A | IHNF1A | !p53 |

SNAI1

Deleted node = miR200ab

miR200ab regulated nodes = SNAI2, ZEB1, Bcatenin, FOXA2

miR200ab = (HNF4A | SOX2) & |ZEB1 & ISNAI2

SNAI2 = ((SOX9 | ((SNAI1 | NFKB) & 'miR34a ) | NFKB | SNAI2) & IHNF4A & (IHNF1A |
IFOXA2) & ('KLF4 | ISNAI1) & 'miR200c & 'miR200ab) | ((YAP1 | Bcatenin) & (NFKB |
SNAI2) & (IHNF4A | IHNF1A) & IFOXA2 & !miR200ab & ImiR200c) | (NANOG & (YAP1 |
Bcatenin) & (((SNAIL | NFkB) & ImiR34a ) | SNAI2) & (IHNF4A | IHNF1A) & ImiR200ab &

ImiR200c)

SNAI2 new function = ((SOX9 | ((SNAI1 | NFkB) & ImiR34a ) | NFkB | SNAI2) & IHNF4A &
(IHNF1A | IFOXA2) & (IKLF4 | ISNAI1) & ImiR200c & !((HNF4A | SOX2) & IZEB1 &

ISNAI2)) | ((YAP1 | Bcatenin) & (NFKB | SNAI2) & (IHNF4A | IHNF1A) & IFOXA2 &



I((HNF4A | SOX2) & 1ZEB1 & ISNAI2) & ImiR200c) | (NANOG & (YAP1 | Bcatenin) &
(((SNAIL | NFKB) & !miR34a ) | SNAI2) & ('HNF4A | IHNF1A) & I((HNF4A | SOX2) &
IZEB1 & !SNAI2) & ImiR200c) = ((SOX9 | ((SNAI1 | NFkB) & ImiR34a ) | NFkB | SNAI2) &
IHNF4A & (IHNF1A | IFOXA2) & ((KLF4 | ISNAI1) & ImiR200c & (('HNF4A & ISOX2) |
ZEB1 | SNAI2)) | ((YAP1 | Bcatenin) & (NFKB | SNAI2) & ('HNF4A | IHNF1A) & IFOXA2 &
((IHNF4A & 1SOX2) | ZEB1 | SNAI2) & ImiR200c) | (NANOG & (YAP1 | Bcatenin) &
((SNAIL | NFKB) & ImiR34a ) | SNAI2) & ((HNF4A | IHNF1A) & (((HNF4A & ISOX2) |

ZEB1 | SNAI2) & !miR200c)

ZEB1 = ((SNAIL | SNAI2 | Bcatenin | NFKB) & IHNF1A & (NANOG | cMyc | KLF4 | ISOX2 |

ImiR200ab | !ImiR34a | ImiR200c)) | (SNAI1 & SNAI2 & NFkB & 'HNF1A)

ZEB1 new function = ((SNAI1 | SNAI2 | Bcatenin | NFkB) & 'HNF1A & (NANOG | cMyc |
KLF4 | 1SOX2 | I((HNF4A | SOX2) & !ZEB1 & ISNAI2) | ImiR34a | ImiR200c)) | (SNAI1 &

SNAI2 & NFKB & 'HNF1A) =

((SNAIL | SNAI2 | Bcatenin | NFkB) & 'HNF1A & (NANOG | cMyc | KLF4 | ISOX2 |
(I((HNF4A | SOX2) | ZEB1 | SNAI2) | ImiR34a | ImiR200c)) | (SNAIL & SNAI2 & NFkB &

IHNF1A) =

((SNAI1 | SNAI2 | Bcatenin | NFKB) & IHNF1A & (NANOG | cMyc | KLF4 | ISOX2 |
(IHNF4A & ISOX2) | ZEB1 | SNAI2 | ImiR34a | 'miR200c)) | (SNAIL & SNAI2 & NFKB &

IHNF1A) =

((SNAIL | SNAI2 | Bcatenin | NFKB) & IHNF1A & (NANOG | cMyc | KLF4 | ISOX2 | ZEB1 |

SNAI2 | 'miR34a | 'miR200c)) | (SNAI1 & SNAI2 & NFkB & 'HNF1A)



Bcatenin = (EZH2 & BMI1 & !p53 & (ImiR200ab | ISOX2)) | (TGFB & !p53 & !ISOX2 &

ImiR200ab)

Bcatenin new function = (EZH2 & BMI1 & 'p53 & ({((HNF4A | SOX2) & !ZEB1 & !SNAI2) |

ISOX2)) | (TGFB & !'p53 & ISOX2 & I((HNF4A | SOX2) & |ZEB1 & !SNAI2))

FOXA2 = ((HNF4A | HNF6) & (FOXA2 | SOX9 | Bcatenin) & ISOX2 & (ITGFB |

ImiR200ab)) | (HNF4A & (FOXA2 | HNF6) & ISOX2 & 'TGFB)

FOXA2 new function = ((HNF4A | HNF6) & (FOXA2 | SOX9 | Bcatenin) & !SOX2 & (ITGFB

| |(HNF4A | SOX2) & 1ZEB1 & ISNAI2))) | (HNF4A & (FOXA2 | HNF6) & ISOX2 & ITGFB)

Deleted node = miR34a

miR34a regulated nodes = SNAI1, cMyc, SNAI2, BMI1, E2F, CyclinD, ZEB1, SOX2,

NANOG, NFkB, KLF4, p53

miR34a = (p53 | HNF4A) & IZEB1 & ISNAI1



SNAIL = ((TGFB | NFKB | cMyc | YAP1) & (ISNAIL | ISNAI2 | NANOG | cMyc |KLF4 |
ISOX2) & ImiR34a & (IHNF4A | IHNF1A)) | (NFKB & cMyc & 'miR34a & IHNF4A &
IHNF1A) | (TGFB & NFKB & (cMyc | YAP1)) | (NFKB & IHNF4A & IHNF1A) | ((NANOG |

OCT4) & (IHNF4A | IHNF1A) & (YAP1 | cMyc)) | (NFKB & ImiR34a & 'HNF1A)

SNAI1 new function = ((TGFB | NFkB | cMyc | YAP1) & (ISNAIL | ISNAI2 | NANOG | cMyc
IKLF4 | ISOX2) & !( (p53 | HNF4A) & IZEB1 & ISNAI1) & (IHNF4A | IHNF1A)) | (NFKB &
cMyc & !( (p53 | HNF4A) & !ZEB1 & ISNAI1) & !HNF4A & IHNF1A) | (TGFB & NFkB &
(cMyc | YAP1)) | (NFKB & 'HNF4A & IHNF1A) | (NANOG | OCT4) & (IHNF4A | IHNF1A) &
(YAP1 | cMyc)) | (NFKB & !( (p53 | HNF4A) & IZEB1 & !SNAI1) & IHNF1A) = ((TGFB |
NFKB | cMyc | YAP1) & (ISNAIL | ISNAI2 | NANOG | cMyc |[KLF4 | ISOX2) & ((Ip53 &
IHNF4A) | ZEB1 | SNAIL) & ('HNF4A | IHNF1A)) | (NFKB & cMyc & ( (Ip53 & !HNF4A) |
ZEB1 | SNAIL) & IHNF4A & !HNF1A) | (TGFB & NFKB & (cMyc | YAP1)) | (NFKB &
IHNF4A & IHNF1A) | (NANOG | OCT4) & ('HNF4A | 'THNF1A) & (YAP1 | cMyc)) | (NFKB &

((Ip53 & IHNF4A) | ZEB1 | SNAIL) & IHNF1A)

cMyc = (E2F & (NFKB | YAP1 | Bcatenin | SOX2) & !p53 & (ITGFB | IHNF4A | ImiR34a)) |
((YAP1 | SOX2) & (E2F | Bcatenin) & Ip53 & (ITGFB | 'miR34a)) | (NFKB & !p53 & (YAP1 |

E2F))

cMyc new function = (E2F & (NFKB | YAP1 | Bcatenin | SOX2) & !p53 & (ITGFB | ITHNF4A |
I(p53 | HNF4A) & 1ZEB1 & ISNAIL))) | ((YAP1 | SOX2) & (E2F | Becatenin) & !p53 &
('TGFB | '((p53 | HNF4A) & IZEB1 & ISNAIL1))) | (NFkB & !'p53 & (YAP1 | E2F)) = (E2F &

(NFKB | YAP1 | Beatenin | SOX2) & Ip53 & (ITGFB | IHNF4A | (!p53 & IHNF4A) | ZEB1 |



SNAIL)) | ((YAPL | SOX2) & (E2F | Bcatenin) & !p53 & (ITGFB | (Ip53 & !HNF4A) | ZEB1 |

SNAIL)) | (NFKB & !p53 & (YAP1 | E2F))

SNAI2 = ((SOX9 | ((SNAIL | NFkB) & ImiR34a ) | NFkB | SNAI2) & IHNF4A & (IHNF1A |
IFOXA2) & ('KLF4 | ISNAIL) & ImiR200c & ((IHNF4A & ISOX2) | ZEB1 | SNAI2)) | (YAP1 |
Bcatenin) & (NFKB | SNAI2) & (IHNF4A | IHNF1A) & IFOXA2 & (((HNF4A & 1SOX2) |
ZEB1 | SNAI2) & ImiR200c) | (NANOG & (YAP1 | Bcatenin) & (((SNAIL | NFkB) & ImiR34a

) | SNAI2) & (IHNF4A | IHNF1A) & (((HNF4A & 1SOX2) | ZEB1 | SNAI2) & !ImiR200c)

SNAI2 new function = ((SOX9 | ((SNAIL | NFkB) & !((p53 | HNF4A) & !ZEB1 & ISNAI1)) |
NFKB | SNAI2) & IHNF4A & (IHNF1A | IFOXA2) & (IKLF4 | ISNAIL) & ImiR200c &
((IHNF4A & ISOX2) | ZEB1 | SNAI2)) | ((YAP1 | Bcatenin) & (NFKB | SNAI2) & (IHNF4A |
IHNF1A) & IFOXA2 & ((IHNF4A & 1SOX2) | ZEB1 | SNAI2) & ImiR200c) | (NANOG &
(YAP1 | Bcatenin) & (((SNAIL | NFKB) & !((p53 | HNF4A) & IZEB1 & ISNAIL) ) | SNAI2) &
(IHNF4A | IHNF1A) & (((HNF4A & ISOX2) | ZEB1 | SNAI2) & !miR200c) = ((SOX9 |
((SNAIL | NFKB) & ((Ip53 & 'HNF4A) | ZEB1 | SNAIL) ) | NFKB | SNAI2) & IHNF4A &
(IHNF1A | IFOXA2) & ('KLF4 | ISNAI1) & 'miR200c & ((HNF4A & ISOX2) | ZEB1 |
SNAI2)) | ((YAP1 | Bcatenin) & (NFKB | SNAI2) & (IHNF4A | IHNF1A) & IFOXA2 &
((IHNF4A & ISOX2) | ZEB1 | SNAI2) & ImiR200c) | (NANOG & (YAP1 | Bcatenin) &
(((SNAIL | NFKB) & ((Ip53 & IHNF4A)| ZEB1 | SNAIL) ) | SNAI2) & (IHNF4A | IHNF1A) &

(('HNF4A & ISOX2) | ZEB1 | SNAI2) & ImiR200c)



BMIL = ((E2F | cMyc) & (SOX9 | NANOG | ((SNAI1 | NFKB) & ImiR34a)) & !miR200c) |

(E2F & cMyc) | (E2F & ImiR200c)

BMI1 new function = ((E2F | cMyc) & (SOX9 | NANOG | ((SNAIL | NFkB) & !((p53 |
HNF4A) & 1ZEB1 & !SNAIL))) & ImiR200c) | (E2F & cMyc) | (E2F & 'miR200c) = ((E2F |
cMyc) & (SOX9 | NANOG | ((SNAIL | NFKkB) & ((Ip53 & IHNF4A) | ZEB1 | SNAIL))) &
ImiR200c) | (E2F & cMyc) | (E2F & ImiR200c) = ((E2F | cMyc) & (SOX9 | NANOG |
((SNAIL | NFKB) & ((Ip53 & 'HNF4A) | ZEB1 | SNAIL))) & ImiR200c) | (E2F & cMyc) | (E2F

& ImiR200c)

E2F = ((cMyc | E2F | YAP1) & IRB & !p21 & (('SNAI1 & INFKB) | miR34a | IHNF4A)) |

(cMyc & E2F & IRB) | (YAP1 & Ip21)

E2F new function = ((cMyc | E2F | YAP1) & IRB & 1p21 & ((!SNAI1 & INFKB) | ((p53 |
HNF4A) & 1ZEB1 & !SNAIL) | IHNF4A)) | (cMyc & E2F & IRB) | (YAP1 & Ip21) = ((cMyc |
E2F | YAP1) & IRB & Ip21 & (('SNAIL & INFKB) | (p53 & !ZEB1 & ISNAIL) | (HNF4A &
IZEB1 & !SNAIL) | IHNF4A)) | (cMyc & E2F & IRB) | (YAP1 & Ip21) = (cMyc | E2F | YAP1)
& IRB & !p21 & ((!SNAI1 & INFKB) | (p53 & IZEB1 & !SNAI1) | (ZEB1 & !SNAI1) |
IHNF4A)) | (cMyc & E2F & IRB) | (YAP1 & Ip21) = (cMyc | E2F | YAP1) & IRB & !p21 &

((ISNAIL & INFKB) | (IZEB1 & !SNAI1) | IHNF4A)) | (cMyc & E2F & IRB) | (YAP1 & 1p21)



CyclinD = (E2F & (YAP1 | cMyc | NFkB | HNF6 | FOXA2 | Bcatenin) & (1SOX2 | ISNAIL |
IKLF4 | 'ImiR34a) & !'p16) | ((YAP1 | Bcatenin) & (cMyc | E2F) & 'p16) | (YAP1 & Bcatenin

& Ip16)

CyclinD new function = (E2F & (YAP1 | cMyc | NFkB | HNF6 | FOXA2 | Bcatenin) &
('SOX2 | ISNAIL | 'KLF4 | !( (p53 | HNF4A) & IZEB1 & 'SNAI1)) & 'p16) | ((YAP1 |

Bcatenin) & (cMyc | E2F) & !p16) | (YAP1 & Bcatenin & Ip16) =

(E2F & (YAP1 | cMyc | NFKB | HNF6 | FOXA2 | Bcatenin) & (!SOX2 | ISNAIL | IKLF4 | (
I(p53 | HNF4A) | ZEB1 | SNAIL)) & !p16) | ((YAP1 | Bcatenin) & (cMyc | E2F) & !p16) |

(YAP1 & Bcatenin & 'p16) =

(E2F & (YAP1 | cMyc | NFKB | HNF6 | FOXA2 | Bcatenin) & (ISOX2 | ISNAIL | IKLF4 |
(Ip53 & IHNF4A) | ZEB1 | SNAIL) & Ip16) | ((YAP1 | Beatenin) & (cMyc | E2F) & !p16) |

(YAP1 & Bcatenin & !p16) =

(E2F & (YAP1 | cMyc | NFkB | HNF6 | FOXA2 | Beatenin) & !p16) | ((YAP1 | Bcatenin) &

(cMyc | E2F) & Ip16) | (YAP1 & Bcatenin & !p16)

ZEB1 = ((SNAIL | SNAI2 | Bcatenin | NFKB) & !HNF1A & (NANOG | cMyc | KLF4 | ISOX2 |

ZEB1 | SNAI2 | ImiR34a | ImiR200c)) | (SNAI1 & SNAI2 & NFkB & IHNF1A)

ZEB1 new function = ((SNAI1 | SNAI2 | Bcatenin | NFkB) & 'HNF1A & (NANOG | cMyc |
KLF4 | ISOX2 | ZEB1 | SNAI2 | I( (p53 | HNF4A) & 'ZEB1 & !SNAI1) | 'ImiR200c)) | (SNAI1

& SNAI2 & NFkB & 'HNF1A) =

((SNAIL | SNAI2 | Bcatenin | NFkB) & 'HNF1A & (NANOG | cMyc | KLF4 | ISOX2 | ZEB1 |

SNAI2 | I( (p53 | HNF4A) & IZEB1 & ISNAI1) | ImiR200c)) | (SNAI1 & SNAI2 & NFkB &



IHNF1A) = ((SNAI1 | SNAI2 | Bcatenin | NFkB) & IHNF1A & (NANOG | cMyc | KLF4 |
ISOX2 | ZEB1 | SNAI2 | |(p53 | HNF4A) | ZEB1| SNAIL | ImiR200c)) | (SNAIL & SNAI2 &
NFKB & IHNF1A) = ((SNAIL | SNAI2 | Bcatenin | NFKB) & IHNF1A & (NANOG | cMyc |
KLF4 | 1ISOX2 | ZEB1 | SNAI2 | I(p53 | HNF4A) [SNAIL | ImiR200c)) | (SNAIL & SNAI2 &

NFkB & 'HNF1A)

SOX2 = ((OCT4 | NANOG) & (Bcatenin | YAP1) & !p53 & 'RB & Ip21 & (ImiR200c |
ImiR34a)) | (OCT4 & NANOG & (SOX2 | cMyc) & 'RB & Ip21 & Ip53) | (OCT4 & NANOG &

Bcatenin & p21 & p53) | (NANOG & SOX2 & cMyc & Ip53 & IRB & Ip21)

SOX2 new function = ((OCT4 | NANOG) & (Bcatenin | YAP1) & Ip53 & 'RB & Ip21 &
('miR200c | !((p53 | HNF4A) & IZEB1 & !SNAI1))) | (OCT4 & NANOG & (SOX2 | cMyc) &
IRB & !p21 & Ip53) | (OCT4 & NANOG & Bcatenin & 'p21 & 'p53) | (NANOG & SOX2 &

cMyc & Ip53 & 'RB & Ip21)

NANOG = ((SOX2 | OCT4) & (KLF4 | NANOG) & ISNAI1 & Ip53) | (SOX2 & OCT4 &
(NFKB | TGFB) & !p53) | (OCT4 & NANOG & NFKB & !miR34a & !p53) | (SOX2 & NANOG
& NFKB & ImiR34a & !p53) | (ISNAIL & cMyc & ImiR34a & INANOG & INFKB & !p53 &

IKLF4 & ITGFB & SOX2 & OCT4)

NANOG new function = ((SOX2 | OCT4) & (KLF4 | NANOG) & ISNAI1 & 1p53) | (SOX2 &
OCT4 & (NFKB | TGFB) & Ip53) | (OCT4 & NANOG & NFKB & !((p53 | HNF4A) & IZEB1 &

ISNAIL) & Ip53) | (SOX2 & NANOG & NFKB & !((p53 | HNF4A) & 1ZEB1 & ISNAI1) & Ip53)



| ((SNAIL & cMyc & I( (p53 | HNF4A) & IZEB1 & ISNAIL) & INANOG & INFKB & Ip53 &
IKLF4 & ITGFB & SOX2 & OCT4) = ((SOX2 | OCT4) & (KLF4 | NANOG) & !SNAI1 & !p53)
| (SOX2 & OCT4 & (NFKB | TGFB) & !p53) | (OCT4 & NANOG & NFKB & ((!p53 &
IHNF4A) | ZEB1 | SNAIL) & Ip53) | (SOX2 & NANOG & NFkB & ((!p53 & !HNF4A) | ZEB1 |
SNAI1) & !p53) | (ISNAIL & cMyc & ( (Ip53 & IHNF4A) | ZEB1 | SNAIL) & INANOG &

INFKB & !p53 & IKLF4 & ITGFB & SOX2 & OCT4)

NFKB = (INFKB & TGFB) | (miR34a & IFOXA2 & NFKB)| KLF4 | YAP1 | IHNF4A | IHNF1A |

Ip53 | SNAIL

NFKB new function = (INFkB & TGFB) | (((p53 | HNF4A) & IZEB1 & ISNAI1) & IFOXA2 &

NFKB) | KLF4 | YAP1 | IHNF4A | IHNF1A | Ip53 | SNAIL

KLF4 = (NANOG | p53) & ISNAI1 & (ISOX9 | ImiR34a)

KLF4 new function = (NANOG | p53) & 'SNAIL & (ISOX9 | /((p53 | HNF4A) & IZEB1 &

ISNAIL)) = (NANOG | p53) & ISNAIL & (ISOX9 | ({(p53 | HNF4A) | ZEB1 | SNAIL)) =

(NANOG | p53) & ISNAIL & (ISOX9 | ((!p53 & IHNF4A) | ZEB1 | SNAIL)) = (NANOG | p53)

& ISNAIL & (ISOX9 | ((!p53 & HNF4A) | ZEB1))



p53 = ((KLF4 | HNF6 | p53) & ((TGFB | NFKkB) | p53 | p14 | p16)) | (NFKB & ({(TGFB |

NFkB) | p53 | p14 | p16) & 'miR34a & |0CT4)

p53 new function = ((KLF4 | HNF6 | p53) & ({(TGFB | NFKB) | p53 | p14 | p16)) | (NFKB &
((TGFB | NFKB) | p53 | p14 | p16) & !((p53 | HNF4A) & 1ZEB1 & ISNAI1) & IOCT4) =
((KLF4 | HNF6 | p53) & ({(TGFB | NFKB) | p53 | p14 | p16)) | (NFKB & ((TGFB | NFKB) |

p53 | pl4 | p16) & ((Ip53 & IHNF4A) | ZEB1 | SNAIL) & IOCT4) =

((KLF4 | HNF6 | p53) & ((TGFB | NFKB) | p53 | p14 | p16)) | (NFKB & (p53 | p14 | p16) &

(('p53 & IHNF4A) | ZEB1 | SNAIL) & IOCT4) =

(p53 | (KLF4 | HNF6) & ({(TGFB | NFKkB) | p53 | p14 | p16))) | (NFKB & (p53 | p14 | p16) &

(('p53 & 'HNF4A) | ZEB1 | SNAIL) & |OCT4)

Deleted node = miR200c
mMiR200c regulated nodes = SNAI2, BMI1, ZEB1, SOX2

miR200c = ((HNF4A | OCT4) & !BMI1 & !ZEB1 & !SNAI1) | (p53 & (HNF4A | OCT4) &

IBMIL & ('ZEB1 | !SNAI1))

SNAI2 = ((SOX9 | ((SNAIL | NFKB) & ((Ip53 & !HNF4A) | ZEB1 | SNAIL) ) | NFKB | SNAI2)
& IHNF4A & (IHNF1A | IFOXA2) & ('KLF4 | ISNAI1) & ImiR200c & ((HNF4A & 1SOX2) |
ZEB1 | SNAI2)) | ((YAP1 | Bcatenin) & (NFKB | SNAI2) & ('HNF4A | IHNF1A) & IFOXA2 &

((IHNF4A & 1SOX2) | ZEB1 | SNAI2) & 'miR200c) | (NANOG & (YAP1 | Bcatenin) &



(((SNAIL | NFKB) & ((Ip53 & HNF4A)| ZEB1 | SNAIL) ) | SNAI2) & (IHNF4A | IHNF1A) &

((HNF4A & 1SOX2) | ZEB1 | SNAI2) & ImiR200c)

SNAI2 new function = ((SOX9 | ((SNAIL | NFKB) & ((!p53 & !HNF4A) | ZEB1 | SNAIL) ) |
NFKB | SNAI2) & IHNF4A & ('HNF1A | IFOXA2) & (IKLF4 | ISNAIL) & !(((HNF4A | OCT4)
& IBMI1 & 1ZEB1 & ISNAIL) | (p53 & (HNF4A | OCT4) & IBMIL & (IZEB1 | ISNAIL))) &
((IHNF4A & ISOX2) | ZEB1 | SNAI2)) | ((YAP1 | Bcatenin) & (NFKB | SNAI2) & (IHNF4A |
IHNF1A) & IFOXA2 & (((HNF4A & 1SOX2) | ZEB1 | SNAI2) & !((HNF4A | OCT4) & !BMI1
& IZEB1 & ISNAIL) | (p53 & (HNF4A | OCT4) & IBMIL & (IZEB1 | ISNAIL)))) | (NANOG &
(YAP1 | Bcatenin) & (((SNAIL | NFKB) & ((Ip53 & 'HNF4A)| ZEB1 | SNAIL) ) | SNAI2) &
(IHNF4A | IHNF1A) & (((HNF4A & 1SOX2) | ZEB1 | SNAI2) & !(((HNF4A | OCT4) & !BMI1

& IZEB1 & ISNAI1) | (p53 & (HNF4A | OCT4) & IBMI1 & (IZEB1 | ISNAIL))))

BMIL = ((E2F | cMyc) & (SOX9 | NANOG | ((SNAIL | NFKB) & ((Ip53 & !HNF4A) | ZEB1 |

SNAIL))) & ImiR200c) | (E2F & cMyc) | (E2F & !miR200c)

BMI1 new function = ((E2F | cMyc) & (SOX9 | NANOG | ((SNAIL | NFKB) & ((Ip53 &
IHNF4A) | ZEB1 | SNAIL))) & !(((HNF4A | OCT4) & IBMIL & IZEB1 & !SNAI1) | (p53 &
(HNF4A | OCT4) & IBMIL & (IZEB1 | ISNAIL)))) | (E2F & cMyc) | (E2F & !(((HNF4A |
OCT4) & !BMI1 & IZEB1 & ISNAI1) | (p53 & (HNF4A | OCT4) & IBMIL & ('ZEB1 |

ISNAIL)))) =

((E2F | cMyc) & (SOX9 | NANOG | ((SNAIL | NFKB) & ((Ip53 & IHNF4A) | ZEB1 | SNAIL)))
& I(((HNF4A | OCT4) & 'BMI1 & IZEB1 & ISNAIL) | (p53 & (HNF4A | OCT4) & IBMI1 &
(IZEB1 | !SNAIL)))) | (E2F & cMyc) | (E2F & I(((HNF4A | OCT4) & IBMI1 & IZEB1 &

ISNAIL) | (053 & (HNF4A | OCT4) & 'BMIL & (IZEB1 | ISNAIL))))



ZEB1 = ((SNAIL | SNAI2 | Bcatenin | NFkB) & !HNF1A & (NANOG | cMyc | KLF4 | ISOX2 |

ZEB1 | SNAI2 | I(p53 | HNF4A) | SNAIL | ImiR200c)) | (SNAIL & SNAI2 & NFKB & 'HNF1A)

ZEB1 new function = ((SNAIL | SNAI2 | Bcatenin | NFKkB) & 'HNF1A & (NANOG | cMyc |
KLF4 | '1SOX2 | ZEB1 | SNAI2 | !(p53 | HNF4A) | SNAIL | I(((HNF4A | OCT4) & 'BMI1 &
IZEB1 & !SNAIL) | (p53 & (HNF4A | OCT4) & 'BMI1 & ('ZEB1 | 'SNAIL))))) | (SNAIL &

SNAI2 & NFkB & 'HNF1A) =

((SNAI1 | SNAI2 | Bcatenin | NFKB) & !HNF1A & (NANOG | cMyc | KLF4 | 1ISOX2 | ZEBL1 |
SNAI2 | I(p53 | HNF4A) | SNAIL | (HNF4A & !IOCT4) | BMIL | ((ZEB1 | SNAIL) & ('p53 |

(ZEB1 & SNAIL)) )) | (SNAIL & SNAI2 & NFKB & IHNF1A) =

((SNAIL | SNAI2 | Bcatenin | NFkB) & !HNF1A & (NANOG | cMyc | KLF4 | ISOX2 | ZEB1 |
SNAI2 | [(p53 | HNF4A) | SNAIL | (HNF4A & IOCT4) | BMIL)) | (SNAIL & SNAI2 & NFKB &

IHNF1A)

SOX2 = ((OCT4 | NANOG) & (Bcatenin | YAP1) & !p53 & IRB & Ip21 & (ImiR200c | !((p53 |
HNF4A) & 1ZEB1 & !SNAIL))) | (OCT4 & NANOG & (SOX2 | cMyc) & 'RB & !p21 & 1p53) |
(OCT4 & NANOG & Bcatenin & !p21 & !p53) | (NANOG & SOX2 & cMyc & !p53 & IRB &

Ip21)

SOX2 new function = ((OCT4 | NANOG) & (Bcatenin | YAP1) & Ip53 & 'RB & Ip21 &
("(((HNF4A | OCT4) & 'BMI1 & IZEB1 & !SNAIL) | (p53 & (HNF4A | OCT4) & 'BMI1 &

(IZEB1 | ISNAIL))) | !((p53 | HNF4A) & IZEB1 & ISNAI1))) | (OCT4 & NANOG & (SOX2 |



cMyc) & 'RB & 'p21 & 'p53) | (OCT4 & NANOG & Bceatenin & !'p21 & 'p53) | (NANOG &

SOX2 & cMyc & Ip53 & IRB & !p21)

Deleted node = KLF4

KLF4 regulated nodes = SNAI2, ZEB1, SNAI1, p53, OCT4, NANOG, HNF4A, NFkB,

TGFB, HNF6, p21, TELasa

KLF4 = (NANOG | p53) & ISNAIL & (ISOX9 | ((!p53 & IHNF4A) | ZEB1)) = (NANOG | p53)

& ISNAIL & (ISOX9 | ('\p53 & !HNF4A) | ZEB1)

SNAI2 = ((SOX9 | ((SNAIL | NFKB) & ((Ip53 & !HNF4A) | ZEB1 | SNAIL) ) | NFKB | SNAI2)
& IHNF4A & (IHNF1A | IFOXA2) & (IKLF4 | ISNAIL) & I((HNF4A | OCT4) & !BMI1 &
IZEB1 & !SNAIL) | (p53 & (HNF4A | OCT4) & !BMI1 & (!ZEB1 | ISNAIL))) & ((HNF4A &
ISOX2) | ZEB1 | SNAI2)) | ((YAP1 | Bcatenin) & (NFKB | SNAI2) & ((HNF4A | IHNF1A) &
IFOXA2 & (('HNF4A & 1SOX2) | ZEB1 | SNAI2) & (((HNF4A | OCT4) & 'BMI1 & IZEB1 &
ISNAIL) | (p53 & (HNF4A | OCT4) & 'BMI1 & (IZEB1 | ISNAIL)))) | (NANOG & (YAP1 |
Bcatenin) & (((SNAIL | NFKB) & ((Ip53 & IHNF4A)| ZEB1 | SNAIL) ) | SNAI2) & (IHNF4A |
IHNF1A) & (((HNF4A & !1SOX2) | ZEB1 | SNAI2) & !(((HNF4A | OCT4) & 'BMI1 & IZEB1 &

ISNAIL) | (p53 & (HNF4A | OCT4) & 'BMI1 & (IZEB1 | !SNAIL))))

SNAI2 new function = ((SOX9 | (SNAIL | NFKB) & ((!p53 & 'HNF4A) | ZEB1 | SNAIL)) |
NFKB | SNAI2) & IHNF4A & ('HNF1A | IFOXA2) & (I((NANOG | p53) & ISNAIL & (ISOX9 |

(Ip53 & IHNF4A) | ZEB1) ) | ISNAI1) & I(((HNF4A | OCT4) & IBMI1 & IZEB1 & ISNAI1) |



(P53 & (HNF4A | OCT4) & 'BMI1 & (IZEB1 | ISNAIL))) & ((HNF4A & ISOX2) | ZEB1 |
SNAI2)) | ((YAP1 | Bcatenin) & (NFKB | SNAI2) & (IHNF4A | IHNF1A) & IFOXA2 &
((IHNF4A & 'SOX2) | ZEB1 | SNAI2) & I(((HNF4A | OCT4) & IBMI1 & IZEB1 & ISNAIL) |
(p53 & (HNF4A | OCT4) & 'BMI1 & (IZEB1 | ISNAIL)))) | (NANOG & (YAP1 | Bcatenin) &
((SNAIL | NFKB) & (('p53 & 'HNF4A)| ZEB1 | SNAIL) ) | SNAI2) & ('HNF4A | IHNF1A) &
((IHNF4A & 1SOX2) | ZEB1 | SNAI2) & I(((HNF4A | OCT4) & IBMI1 & IZEB1 & ISNAIL) |

(p53 & (HNF4A | OCT4) & IBMI1 & (IZEB1 | ISNAIL))))

ZEB1 = ((SNAIL | SNAI2 | Bcatenin | NFKB) & IHNF1A & (NANOG | cMyc | KLF4 | ISOX2 |
ZEB1 | SNAI2 | I(p53 | HNF4A) | SNAIL | (HNF4A & IOCT4) | BMI1)) | (SNAIL & SNAI2 &

NFkB & 'HNF1A)

ZEB1 new function = ((SNAI1 | SNAI2 | Bcatenin | NFkB) & 'HNF1A & (NANOG | cMyc |
((NANOG | p53) & ISNAIL & (!SOX9 | (('p53 & IHNF4A) | ZEB1)) ) | ISOX2 | ZEB1 | SNAI2
| 1(p53 | HNF4A) | SNAIL | ({HNF4A & 'OCT4) | BMI1)) | (SNAI1 & SNAI2 & NFkB &

IHNF1A) =

((SNAIL | SNAI2 | Bcatenin | NFkB) & 'HNF1A & (NANOG | cMyc | ((NANOG | p53) &
('SOX9 | ('p53 & 'HNF4A) | ZEB1) ) | ISOX2 | ZEB1 | SNAI2 | I(p53 | HNF4A) | SNAIL |

(IHNF4A & 10CT4) | BMI1)) | (SNAIL & SNAI2 & NFKB & IHNF1A) =

((SNAIL | SNAI2 | Bcatenin | NFKB) & IHNF1A & (NANOG | cMyc | (p53 & (ISOX9 | (Ip53
& IHNF4A) | ZEB1) ) | ISOX2 | ZEB1 | SNAI2 | I(p53 | HNF4A) | SNAIL | (HNF4A &

I0CT4) | BMI1)) | (SNAIL & SNAI2 & NFKkB & IHNF1A) =



((SNAI1 | SNAI2 | Bcatenin | NFkB) & IHNF1A & (NANOG | cMyc | (p53 & (ISOX9 |
ZEB1) ) | ISOX2 | ZEB1 | SNAI2 | I(p53 | HNF4A) | SNAIL | (HNF4A & !OCT4) | BMI1)) |

(SNAIL1 & SNAI2 & NFKB & 'HNF1A) =

((SNAIL | SNAI2 | Bcatenin | NFKB) & IHNF1A & (NANOG | cMyc | (p53 & !SOX9) |
ISOX2 | ZEB1 | SNAI2 | [(p53 | HNF4A) | SNAIL | (HNF4A & I0CT4) | BMI1)) | (SNAIL &

SNAI2 & NFKB & 'HNF1A)

SNAIL = (TGFB | NFKB | cMyc | YAP1) & (ISNAIL | ISNAI2 | NANOG | cMyc |KLF4 |
ISOX2) & ((!p53 & IHNF4A) | ZEB1 | SNAIL) & (HNF4A | IHNF1A)) | (NFKB & cMyc & (
(Ip53 & IHNF4A) | ZEB1 | SNAIL) & IHNF4A & IHNF1A) | (TGFB & NFKB & (cMyc | YAP1))
| (NFKB & 'HNF4A & IHNF1A) | (NANOG | OCT4) & (IHNF4A | IHNF1A) & (YAP1 | cMyc))

| (NFKB & ( (Ip53 & !HNF4A) | ZEB1 | SNAI1) & IHNF1A)

SNAI1 new function = ((TGFB | NFKB | cMyc | YAP1) & (!SNAI1 | ISNAI2 | NANOG | cMyc
| ((NANOG | p53) & !SNAIL & (ISOX9 | (Ip53 & IHNF4A) | ZEB1) )| ISOX2) & ((Ip53 &
IHNF4A) | ZEB1 | SNAIL) & (IHNF4A | IHNF1A)) | (NFKB & cMyc & ( (!p53 & IHNF4A) |
ZEB1 | SNAI1) & IHNF4A & IHNF1A) | (TGFB & NFKB & (cMyc | YAP1)) | (NFKB &
IHNF4A & IHNF1A) | (NANOG | OCT4) & ('HNF4A | IHNF1A) & (YAP1 | cMyc)) | (NFKB &

((Ip53 & IHNF4A) | ZEB1 | SNAIL) & IHNF1A) =

((TGFB | NFKB | cMyc | YAP1) & (ISNAIL | ISNAI2 | NANOG | cMyc | ISOX2) & ((Ip53 &
IHNF4A) | ZEB1 | SNAIL) & (IHNF4A | ITHNF1A)) | (NFKB & cMyc & ( (Ip53 & IHNF4A) |
ZEB1 | SNAI1) & IHNF4A & IHNF1A) | (TGFB & NFKB & (cMyc | YAP1)) | (NFKB &
IHNF4A & IHNF1A) | (NANOG | OCT4) & ('HNF4A | IHNF1A) & (YAP1 | cMyc)) | (NFKB &

((Ip53 & IHNF4A) | ZEB1 | SNAI1) & IHNF1A)



p53 = (p53 | (KLF4 | HNF6) & ({(TGFB | NFkB) | p53 | p14 | p16))) | (NFKB & (p53 | p14 |

p16) & ((Ip53 & IHNF4A) | ZEB1 | SNAIL) & IOCT4)

p53 new function = (p53 | ((NANOG | p53) & ISNAIL & (!1SOX9 | (!p53 & IHNF4A) |
ZEB1)) | HNF6) & ((TGFB | NFkB) | p53 | p14 | p16))) | (NFKB & (p53 | p14 | p16) & ((!p53

& 'HNF4A) | ZEB1 | SNAI1) & !OCT4)

OCT4 = (SOX2 & NANOG & !p53 & IRB) | ((SOX2 | NANOG) & (OCT4 | KLF4) & YAP1 &

Ip53)

OCT4 new function = (SOX2 & NANOG & !p53 & IRB) | ((SOX2 | NANOG) & (OCT4 |

((NANOG | p53) & ISNAIL & (ISOX9 | (!p53 & !HNF4A) | ZEB1) )) & YAP1 & Ip53)

NANOG = ((SOX2 | OCT4) & (KLF4 | NANOG) & ISNAIL & !p53) | (SOX2 & OCT4 &
(NFKB | TGFB) & !p53) | (OCT4 & NANOG & NFKB & ((Ip53 & IHNF4A) | ZEB1 | SNAIL) &
Ip53) | (SOX2 & NANOG & NFKB & ((Ip53 & !HNF4A) | ZEB1 | SNAIL) & Ip53) | (ISNAIL &
cMyc & ( (Ip53 & IHNF4A) | ZEB1 | SNAIL) & INANOG & INFKB & !p53 & IKLF4 & ITGFB

& SOX2 & OCT4)

NANOG new function = ((SOX2 | OCT4) & ((NANOG | p53) & !SNAIL & (ISOX9 | (Ip53 &

IHNF4A) | ZEB1)) | NANOG) & !SNAI1 & !p53) | (SOX2 & OCT4 & (NFKB | TGFB) & !p53)



| (OCT4 & NANOG & NFKB & ((Ip53 & IHNF4A) | ZEB1 | SNAIL) & p53) | (SOX2 &
NANOG & NFKB & ((Ip53 & !HNF4A) | ZEB1 | SNAIL) & !p53) | ('SNAIL & cMyc & ( (p53 &
IHNF4A) | ZEB1 | SNAIL) & INANOG & INFKB & !p53 & !((NANOG | p53) & ISNAIL &

(ISOX9 | (Ip53 & 'HNF4A) | ZEB1)) & ITGFB & SOX2 & OCT4) =

((SOX2 | OCT4) & ((p53 & ISNAIL & (ISOX9 | ('\p53 & !HNF4A) | ZEB1)) | NANOG) &
ISNAIL & !p53) | (SOX2 & OCT4 & (NFKB | TGFB) & !p53) | (OCT4 & NANOG & NFKB &
(('p53 & 'HNF4A) | ZEB1 | SNAIL) & !p53) | (SOX2 & NANOG & NFKB & ((Ip53 & IHNF4A)
| ZEB1 | SNAIL) & p53) | (ISNAIL & cMyc & ( (Ip53 & IHNF4A) | ZEB1 | SNAIL) &
INANOG & INFKB & !p53 & I((NANOG | p53) & ISNAIL & (ISOX9 | ('p53 & 'HNF4A) |

ZEB1)) & I'TGFB & SOX2 & OCT4) =

((SOX2 | OCT4) & ((p53 & ISNAIL & (ISOX9 | ZEB1)) | NANOG) & ISNAI1 & 1p53) |
(SOX2 & OCT4 & (NFKB | TGFB) & !p53) | (OCT4 & NANOG & NFKB & ((Ip53 & 'HNF4A)
| ZEB1 | SNAIL) & !p53) | (SOX2 & NANOG & NFKB & ((Ip53 & IHNF4A) | ZEB1 | SNAIL)
& 1p53) | (ISNAIL & cMyc & ( (Ip53 & IHNF4A) | ZEB1 | SNAIL) & INANOG & INFKB & !p53
& I((NANOG | p53) & ISNAIL & (ISOX9 | (\p53 & !HNF4A) | ZEB1)) & ITGFB & SOX2 &

OCT4) =

((SOX2 | OCT4) & NANOG & !SNAI1 & Ip53) | (SOX2 & OCT4 & (NFKB | TGFB) & !p53)
| (OCT4 & NANOG & NFKB & ((Ip53 & IHNF4A) | ZEB1 | SNAIL) & !p53) | (SOX2 &
NANOG & NFKB & ((!p53 & !HNF4A) | ZEB1 | SNAIL) & !p53) | (!SNAIL & cMyc & ( ('p53 &
IHNF4A) | ZEB1 | SNAIL) & INANOG & INFKB & !p53 & !((NANOG | p53) & ISNAIL &

(ISOX9 | (\p53 & 'HNF4A) | ZEB1)) & ITGFB & SOX2 & OCT4) =

((SOX2 | OCT4) & NANOG & ISNAI1 & Ip53) | (SOX2 & OCT4 & (NFKB | TGFB) & !p53) |
(OCT4 & NANOG & NFkB & ((Ip53 & IHNF4A) | ZEB1 | SNAI1) & !p53) | (SOX2 & NANOG

& NFKB & ((Ip53 & !HNF4A) | ZEB1 | SNAIL) & p53) | ('SNAIL & cMyc & ( (p53 &



IHNF4A) | ZEB1 | SNAIL) & INANOG & INFKB & !p53 & ((INANOG & !p53) | SNAIL |

I(1ISOX9 | (Ip53 & 'HNF4A) | ZEB1)) & ITGFB & SOX2 & OCT4) =

= ((SOX2 | OCT4) & NANOG & !SNAIL & !p53) | (SOX2 & OCT4 & (NFkB | TGFB) &
Ip53) | (OCT4 & NANOG & NFKB & ((Ip53 & 'HNF4A) | ZEB1 | SNAIL) & Ip53) | (SOX2 &
NANOG & NFKB & ((!p53 & !HNF4A) | ZEB1 | SNAIL) & !p53) | (!SNAIL & cMyc & ( ('p53 &

IHNF4A) | ZEB1 | SNAIL) & INANOG & INFKB & Ip53 & ITGFB & SOX2 & OCT4) =

((SOX2 | OCT4) & NANOG & !SNAI1 & Ip53) | (SOX2 & OCT4 & (NFKB | TGFB) & !p53) |
(OCT4 & NANOG & NFkB & (IHNF4A | ZEB1 | SNAI1) & Ip53) | (SOX2 & NANOG & NFKB
& (IHNF4A | ZEB1 | SNAI1) & p53) | ('SNAIL & cMyc & (!HNF4A | ZEB1 | SNAI1) &

INANOG & INFkB & Ip53 & ITGFB & SOX2 & OCT4)

HNF4A = (HNF1A | FOXA2 | (NANOG & !cMyc & IKLF4 & SOX2) | HNF6 | HNF4A) &
ISNAIL & ISNAI2 & (INFKB | IYAP1 | Ip53)) | (HNF4A & (HNF1A | FOXA2 | HNF6) &
(ISNAI2 | ISNAIL)) | (FOXA2 & ISNAIL & IYAP1 & ISNAI2 & Ip53) | (HNF1A & (HNF4A |

FOXA2 | HNF6) & (ISNAI2 | ISNAIL) & IYAP1 & (INFKB | !p53))

HNF4A new function = (HNF1A | FOXA2 | (NANOG & !cMyc & !((NANOG | p53) &
ISNAIL & (ISOX9 | (Ip53 & IHNF4A) | ZEB1) ) & SOX2) | HNF6 | HNF4A) & ISNAIL &
ISNAI2 & (INFKB | [YAP1 | Ip53)) | (HNF4A & (HNF1A | FOXA2 | HNF6) & (ISNAI2 |
ISNAIL)) | (FOXA2 & ISNAIL & IYAP1 & ISNAI2 & Ip53) | (HNF1A & (HNF4A | FOXA2 |

HNF6) & (ISNAI2 | ISNAIL) & 'YAP1 & (INFKB | Ip53)) =

((HNF1A | FOXA2 | (NANOG & IcMyc & (((NANOG | p53) | SNAIL | ![(!SOX9 | (Ip53 &

IHNF4A) | ZEB1) ) & SOX2) | HNF6 | HNF4A) & ISNAIL & ISNAI2 & (INFKB | IYAP1 |



Ip53)) | (HNF4A & (HNF1A | FOXA2 | HNF6) & ('SNAI2 | ISNAIL)) | (FOXA2 & ISNAIL &
IYAP1 & ISNAI2 & Ip53) | (HNF1A & (HNF4A | FOXA2 | HNF6) & (ISNAI2 | ISNAIL) &

'YAP1 & (INFKB | 1p53)) =

((HNF1A | FOXA2 | (NANOG & IcMyc & ((INANOG & !p53) | SNAIL | I(!1SOX9 | (Ip53 &
IHNF4A) | ZEB1) ) & SOX2) | HNF6 | HNF4A) & ISNAIL & ISNAI2 & (INFKB | [YAP1 |
Ip53)) | (HNF4A & (HNF1A | FOXA2 | HNF6) & ('SNAI2 | ISNAIL)) | (FOXA2 & ISNAIL &
IYAP1 & ISNAI2 & Ip53) | (HNF1A & (HNF4A | FOXA2 | HNF6) & (ISNAI2 | ISNAIL) &

IYAP1 & (INFKB | Ip53))

NFKB = (INFKB & TGFB) | ((p53 | HNF4A) & IZEB1 & ISNAIL & IFOXA2 & NFkB) | KLF4 |

YAP1 | IHNF4A | IHNF1A | Ip53 | SNAIL

NFKB new function = (INFKB & TGFB) | ((p53 | HNF4A) & IZEB1 & ISNAIL & IFOXA2 &
NFkB) | (NANOG | p53) & ISNAIL & (ISOX9 | (Ip53 & IHNF4A) | ZEB1) ) | YAP1 | IHNF4A

| IHNF1A | Ip53 | SNAIL =

(INFKB & TGFB) | ((p53 | HNF4A) & 1ZEB1 & !SNAIL & IFOXA2 & NFkB) | (NANOG | p53)

& (ISOX9 | (!p53 & 'HNF4A) | ZEB1) ) | YAP1 | IHNF4A | THNF1A | Ip53 | SNAI1=

(INFKB & TGFB) | ((p53 | HNF4A) & !ZEB1 & ISNAI1 & IFOXA2 & NFkB) | (NANOG &
(ISOX9 | (Ip53 & 'HNF4A) | ZEB1) ) |(!SOX9 | ZEB1) | YAP1 | IHNF4A | IHNF1A | !p53 |
SNAIL = (INFKB & TGFB) | ((p53 | HNF4A) & IZEB1 & !SNAI1 & IFOXA2 & NFkB) |
(NANOG & !SOX9) | (NANOG & Ip53 & IHNF4A) | (NANOG & ZEB1) |(!SOX9 | ZEB1) |
YAP1 | IHNF4A | IHNF1A | !p53 | SNAIL = (INFKB & TGFB) | ((p53 | HNF4A) & IZEB1 &

ISNAIL & IFOXA2 & NFKB) | (NANOG & !SOX9) | (NANOG & ZEB1) |(!SOX9 | ZEB1) |



YAP1 | IHNF4A | IHNF1A | !p53 | SNAIL = (INFKB & TGFB) | (053 | HNF4A) & |ZEB1 &
ISNAIL & IFOXA2 & NFkB) | (NANOG & (ISOX9| ZEB1)) |('SOX9 | ZEB1) | YAPL |
IHNF4A | IHNF1A | p53 | SNAIL = (INFKB & TGFB) | (053 | HNF4A) & 1ZEB1 & ISNAIL &

IFOXA2 & NFKB) |(!SOX9 | ZEB1) | YAP1 | !HNF4A | IHNF1A | p53 | SNAIL

TGFB = (NANOG | cMyc | ISOX2) & 'KLF4 & YAP1

TGFB new function = (NANOG | cMyc | ISOX2) & !((NANOG | p53) & !SNAIL & (ISOX9 |

(Ip53 & IHNF4A) | ZEB1)) & YAP1

HNF6 = ((HNF4A | HNF1A) & (KLF4 | HNF6 | SOX9) & (IOCT4 | !SOX2 | INANOG)) |
(IKLF4 & INANOG & !OCT4 & !SOX2 & ISOX9 & 'HNF6 & IHNF4A & HNF1A) | (KLF4 &

INANOG & !0CT4 & ISOX2 & ISOX9 & 'HNF6 & HNF4A)

HNF6 new function = ((HNF4A | HNF1A) & (((NANOG | p53) & !SNAIL & (ISOX9 | (Ip53
& IHNF4A) | ZEB1) )| HNF6 | SOX9) & (IOCT4 | ISOX2 | INANOG)) | ({((NANOG | p53) &
ISNAIL & (ISOX9 | (!p53 & 'HNF4A) | ZEB1) ) & INANOG & !0CT4 & !SOX2 & ISOX9 &
IHNF6 & IHNF4A & HNF1A) | (((NANOG | p53) & ISNAIL & (ISOX9 | (Ip53 & IHNF4A) |

ZEB1) ) & INANOG & !0CT4 & !SOX2 & ISOX9 & 'HNF6 & HNF4A) =

((HNF4A | HNF1A) & (((NANOG | p53) & !SNAIL)| HNF6 | SOX9) & (I0CT4 | ISOX2 |
INANOG)) | ({((NANOG | p53) & ISNAIL & (ISOX9 | (!p53 & 'HNF4A) | ZEB1) ) & INANOG

& !0CT4 & ISOX2 & ISOX9 & IHNF6 & 'HNF4A & HNF1A) | ({((NANOG | p53) & ISNAI1 &



(ISOX9 | (Ip53 & !HNF4A) | ZEB1) ) & INANOG & !OCT4 & ISOX2 & ISOX9 & !HNF6 &

HNF4A) =

((HNF4A | HNF1A) & (((NANOG | p53) & ISNAIL)| HNF6 | SOX9) & (IO0CT4 | ISOX2 |
INANOG)) | (((NANOG & !p53) | SNAIL | I(ISOX9 | (!p53 & IHNF4A) | ZEB1) ) & INANOG
& !0CT4 & 1SOX2 & 1SOX9 & IHNF6 & IHNF4A & HNF1A) | (INANOG & !p53) | SNAIL |
I(1ISOX9 | (Ip53 & !HNF4A) | ZEB1) ) & INANOG & !OCT4 & ISOX2 & ISOX9 & !HNF6 &

HNF4A) =

((HNF4A | HNF1A) & (((NANOG | p53) & ISNAIL)| HNF6 | SOX9) & (IO0CT4 | ISOX2 |
INANOG)) | (((NANOG & !p53) | SNAIL | (SOX9 & !(!p53 & IHNF4A) & IZEB1) ) &
INANOG & IOCT4 & ISOX2 & 1SOX9 & IHNF6 & IHNF4A & HNF1A) | (INANOG & !p53) |
SNAIL | (SOX9 & !(Ip53 & IHNF4A) & IZEB1) ) & INANOG & IOCT4 & ISOX2 & 1SOX9 &

IHNF6 & HNF4A) =

((HNF4A | HNF1A) & ((NANOG | p53) & 'SNAIL)| HNF6 | SOX9) & (IOCT4 | ISOX2 |
INANOG)) | (((NANOG & !p53) | SNAI1) & INANOG & IOCT4 & ISOX2 & !1SOX9 & 'HNF6
& IHNF4A & HNF1A) | (INANOG & p53) | SNAIL ) & INANOG & !0CT4 & ISOX2 &

ISOX9 & 'HNF6 & HNF4A)

p21 = ((TGFB | HNF4A | SOX9 | FOXA2 | p53 | NFkB | KLF4) & !cMyc & !Bcatenin) | (p53

& (IcMyc | 'Bcatenin))

p21 new function = ((TGFB | HNF4A | SOX9 | FOXA2 | p53 | NFKB | ((NANOG | p53) &
ISNAIL & (ISOX9 | ('p53 & 'HNF4A) | ZEB1) )) & IcMyc & !Bcatenin) | (p53 & (IcMyc |

IBcatenin)) = ((TGFB | HNF4A | SOX9 | FOXA2 | p53 | NFKB | (NANOG & !SNAIL &



(!SOX9 | (Ip53 & 'HNF4A) | ZEB1))) & IcMyc & 'Bcatenin) | (p53 & (IcMyc | Bcatenin)) =
((TGFB | HNF4A | SOX9 | FOXA2 | p53 | NFKB | (NANOG & !SNAIL & (!SOX9 | (Ip53 &
IHNF4A) | ZEB1) )) & !cMyc & |Bcatenin) | (p53 & (!cMyc | !Bcatenin)) = ((TGFB | HNF4A |
SOX9 | FOXA2 | p53 | NFKB | (NANOG & ISNAIL & ISOX9) | (NANOG & ISNAIL & (p53 &
IHNF4A)) |(NANOG & !SNAI1 & ZEB1))) & IcMyc & 'Bcatenin) | (p53 & (IcMyc |
IBcatenin)) = ((TGFB | HNF4A | SOX9 | FOXA2 | p53 | NFKkB | (NANOG & !SNAI1) |
(NANOG & ISNAIL & (Ip53 & IHNF4A)) [(NANOG & ISNAIL & ZEB1) )) & IcMyc &
IBcatenin) | (p53 & (cMyc | IBcatenin)) = ((TGFB | HNF4A | SOX9 | FOXA2 | p53 | NFkB |
(NANOG & ISNAIL) | (NANOG & ISNAI1 & ZEB1) ) & !cMyc & !Bcatenin) | (p53 & (IcMyc |
IBcatenin)) = ((TGFB | HNF4A | SOX9 | FOXA2 | p53 | NFkB | (NANOG & ISNAIL) ) &

IcMyc & !Bcatenin) | (p53 & ('cMyc | !Bcatenin))

TELasa = (YAP1 & (Bcatenin | cMyc | ZEB1 | KLF4) & !p53 & E2F & (IRB | ITGFB |

ISNAIL)) | (cMyc & E2F & KLF4 & ISNAIL & ITGFB)

TELasa new function = (YAP1 & (Bcatenin | cMyc | ZEB1 | ((NANOG | p53) & !SNAI1 &
('SOX9 | ('p53 & 'HNF4A) | ZEB1) )) & 'p53 & E2F & ('RB | ITGFB | ISNAIL)) | (cMyc &
E2F & ((NANOG | p53) & ISNAI1 & (!SOX9 | ('p53 & 'HNF4A) | ZEB1) ) & ISNAI1 &

ITGFB) =

(YAP1 & (Bcatenin | cMyc | ZEB1 | (NANOG | p53) & ISNAIL & (!SOX9 | (p53 & !HNF4A)
| ZEB1) )) & Ip53 & E2F & (IRB | ITGFB | ISNAIL)) | (cMyc & E2F & (NANOG | p53) &

ISNAIL & (ISOX9 | (Ip53 & IHNF4A) | ZEB1) ) & ITGFB)



Deleted node = cMyc

cMyc regulated nodes = E2F, BMI1, SNAIL, ZEB1, NANOG, EZH2, p14, p21, p16, HNF4A

,TGFB, CyclinD, SOX2, TELasa

cMyc = (E2F & (NFKB | YAP1 | Bcatenin | SOX2) & !p53 & (ITGFB | IHNF4A | (Ip53 &
IHNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Beatenin) & !p53 & (ITGFB | (Ip53 &

IHNF4A) | ZEB1 | SNAIL)) | (NFKB & !p53 & (YAP1 | E2F))

E2F = (cMyc | E2F | YAP1) & IRB & !p21 & ((!SNAI1 & INFkB) | ({ZEB1 & !SNAI1) |

IHNF4A)) | (cMyc & E2F & 'RB) | (YAP1 & Ip21)

E2F new function = (((E2F & (NFkB | YAP1 | Bcatenin | SOX2) & !p53 & (ITGFB | HNF4A
| (p53 & IHNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin) & Ip53 & (ITGFB |
(Ip53 & 'HNF4A) | ZEB1 | SNAIL)) | (NFKB & !p53 & (YAP1 | E2F))) | E2F | YAP1) & IRB &
Ip21 & (('SNAIL & INFKB) | (IZEB1 & !SNAIL) | 'HNF4A)) | (((E2F & (NFKB | YAP1 |
Bcatenin | SOX2) & !p53 & (ITGFB | IHNF4A | (1p53 & IHNF4A) | ZEB1 | SNAIL)) | ((YAP1
| SOX2) & (E2F | Beatenin) & Ip53 & (ITGFB | (!p53 & IHNF4A) | ZEB1 | SNAIL)) | (NFKB &
Ip53 & (YAP1 | E2F))) & E2F & IRB) | (YAP1 & !p21) = ((( ((YAP1 | SOX2) & (E2F |
Bcatenin) & !p53 & (ITGFB | (Ip53 & !HNF4A) | ZEB1 | SNAIL)) | (NFkB & !p53 & (YAP1 |
E2F))) | E2F | YAP1) & IRB & !p21 & (('SNAI1 & INFkB) | (IZEB1 & ISNAIL) | IHNF4A)) |

(((E2F & (NFKB | YAP1 | Bcatenin | SOX2) & !p53 & (ITGFB | IHNF4A | (Ip53 & 'HNF4A) |



ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin) & !p53 & (ITGFB | (Ip53 & IHNF4A) |

ZEB1 | SNAIL)) | (NFKB & Ip53 & (YAP1 | E2F))) & E2F & IRB) | (YAP1 & 1p21)

BMIL = ((E2F | cMyc) & (SOX9 | NANOG | ((SNAIL | NFKB) & ((Ip53 & 'HNF4A) | ZEB1 |
SNAIL))) & I((HNF4A | OCT4) & 'BMI1 & !ZEB1 & ISNAI1) | (p53 & (HNF4A | OCT4) &
IBMI1 & (IZEB1 | !SNAIL)))) | (E2F & cMyc) | (E2F & !(((HNF4A | OCT4) & IBMI1 & 1ZEB1

& ISNAIL) | (p53 & (HNF4A | OCT4) & IBMIL & (IZEB1 | ISNAIL))))

BMI1 new function = ((E2F | ((E2F & (NFkB | YAPL1 | Bcatenin | SOX2) & !p53 & (ITGFB |
IHNF4A | (Ip53 & IHNF4A) | ZEBL1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin) & !p53 &
(ITGFB | (\p53 & 'HNF4A) | ZEB1 | SNAIL)) | (NFKB & !p53 & (YAP1 | E2F)))) & (SOX9 |
NANOG | ((SNAIL | NFkB) & (('p53 & !HNF4A) | ZEB1 | SNAIL))) & [(((HNF4A | OCT4) &
IBMI1 & IZEB1 & !SNAIL) | (p53 & (HNF4A | OCT4) & IBMI1 & (IZEB1 | ISNAIL)))) | (E2F
& ((E2F & (NFKB | YAP1 | Bcatenin | SOX2) & !p53 & (ITGFB | IHNF4A | (Ip53 & !HNF4A)
| ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Beatenin) & Ip53 & (ITGFB | (Ip53 & 'HNF4A) |
ZEB1 | SNAIL)) | (NFKB & 1p53 & (YAP1 | E2F)))) | (E2F & !(((HNF4A | OCT4) & IBMI1 &

IZEB1 & ISNAI1L) | (p53 & (HNF4A | OCT4) & !BMI1 & (\ZEBL1 | ISNAIL)))) =

((E2F | (((YAP1 | SOX2) & (E2F | Bcatenin) & Ip53 & (ITGFB | (p53 & !HNF4A) | ZEB1 |
SNAIL)) | (NFKB & 1p53 & (YAP1 | E2F)))) & (SOX9 | NANOG | ((SNAIL | NFKB) & ((!p53 &
IHNF4A) | ZEB1 | SNAIL))) & !(((HNF4A | OCT4) & IBMIL & IZEB1 & !SNAI1) | (p53 &
(HNF4A | OCT4) & IBMIL & (IZEB1 | ISNAIL)))) | (E2F & ((E2F & (NFKB | YAP1 | Bcatenin
| SOX2) & Ip53 & (ITGFB | IHNF4A | (Ip53 & IHNF4A) | ZEB1 | SNAIL)) | (YAP1 | SOX2)

& (E2F | Beatenin) & !p53 & (ITGFB | (Ip53 & 'HNF4A) | ZEB1 | SNAIL)) | (NFKB & !p53 &



(YAP1 | E2F)))) | (E2F & !(((HNF4A | OCT4) & |BMI1 & IZEB1 & ISNAIL) | (p53 & (HNF4A

| OCT4) & IBMI1 & (IZEB1 | ISNAIL))))

SNAIL = ((TGFB | NFKB | cMyc | YAP1) & (ISNAI1 | ISNAI2 | NANOG | cMyc | ISOX2) &
(('p53 & 'HNF4A) | ZEB1 | SNAIL) & ('HNF4A | IHNF1A)) | (NFKB & cMyc & ( (Ip53 &
IHNF4A) | ZEB1 | SNAIL) & IHNF4A & IHNF1A) | (TGFB & NFKB & (cMyc | YAP1)) |
(NFKB & IHNF4A & 'HNF1A) | (NANOG | OCT4) & (IHNF4A | IHNF1A) & (YAP1 | cMyc)) |

(NFKB & ( (Ip53 & IHNF4A) | ZEB1 | SNAI1) & IHNF1A)

SNAI1 new function = ((TGFB | NFkB | ((E2F & (NFKB | YAP1 | Bcatenin | SOX2) & 'p53
& (ITGFB | IHNF4A | (Ip53 & IHNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F |
Bcatenin) & !p53 & (ITGFB | (Ip53 & IHNF4A) | ZEB1 | SNAIL)) | (NFKB & !p53 & (YAP1 |
E2F))) | YAP1) & (ISNAI1 | ISNAI2 | NANOG | ((E2F & (NFKB | YAP1 | Bcatenin | SOX2) &
Ip53 & (ITGFB | IHNF4A | (Ip53 & IHNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F |
Bcatenin) & !p53 & (ITGFB | (Ip53 & !HNF4A) | ZEB1 | SNAIL)) | (NFKB & !p53 & (YAP1 |
E2F))) | 'SOX2) & ((!p53 & 'HNF4A) | ZEB1 | SNAI1) & (IHNF4A | IHNF1A)) | (NFkB &
((E2F & (NFKB | YAP1 | Bcatenin | SOX2) & Ip53 & (ITGFB | IHNF4A | (1p53 & !HNF4A) |
ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin) & !p53 & (ITGFB | (Ip53 & 'HNF4A) |
ZEB1 | SNAIL)) | (NFKB & 1p53 & (YAP1 | E2F))) & ( (Ip53 & IHNF4A) | ZEB1 | SNAIL) &
IHNF4A & 'HNF1A) | (TGFB & NFkB & (((E2F & (NFkB | YAP1 | Bcatenin | SOX2) & !p53
& (I'TGFB | IHNF4A | (Ip53 & IHNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F |
Bcatenin) & !p53 & (ITGFB | (Ip53 & !HNF4A) | ZEB1 | SNAIL)) | (NFKB & !p53 & (YAP1 |

E2F))) | YAP1)) | (NFKB & !HNF4A & IHNF1A) | (NANOG | OCT4) & ('HNF4A | IHNF1A) &



(YAP1 | (E2F & (NFKB | YAP1 | Bcatenin | SOX2) & Ip53 & (ITGFB | IHNF4A | (Ip53 &
IHNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Beatenin) & !p53 & (ITGFB | (Ip53 &
IHNF4A) | ZEB1 | SNAIL)) | (NFKB & !p53 & (YAP1 | E2F))))) | (NFKB & ( (Ip53 & IHNF4A)

| ZEB1 | SNAIL) & IHNF1A)

ZEB1 = ((SNAIL | SNAI2 | Bcatenin | NFkB) & IHNF1A & (NANOG | cMyc | (p53 & !SOX9)
| ISOX2 | ZEB1 | SNAI2 | I(p53 | HNF4A) | SNAIL | (HNF4A & !OCT4) | BMI1)) | (SNAIL &

SNAI2 & NFKB & 'HNF1A)

ZEB1 new function = ((SNAIL | SNAI2 | Bcatenin | NFkB) & !HNF1A & (NANOG | ((E2F &
(NFKB | YAP1 | Beatenin | SOX2) & Ip53 & (ITGFB | IHNF4A | (!p53 & IHNF4A) | ZEB1 |

SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin) & Ip53 & (ITGFB | (!p53 & !HNF4A) | ZEB1 |
SNAIL)) | (NFKB & !p53 & (YAP1 | E2F))) | (p53 & !SOX9) | ISOX2 | ZEB1 | SNAI2 | !(p53 |

HNF4A) | SNAIL | (HNF4A & IOCT4) | BMI1)) | (SNAIL & SNAI2 & NFKB & IHNF1A)

NANOG = ((SOX2 | OCT4) & NANOG & ISNAI1 & Ip53) | (SOX2 & OCT4 & (NFKB |
TGFB) & p53) | (OCT4 & NANOG & NFkB & (IHNF4A | ZEB1 | SNAI1) & Ip53) | (SOX2 &
NANOG & NFkB & ('HNF4A | ZEB1 | SNAIL) & !p53) | (ISNAIL & cMyc & ( IHNF4A | ZEB1

| SNAIL) & INANOG & INFKB & !'p53 & ITGFB & SOX2 & OCT4)

NANOG new function = ((SOX2 | OCT4) & NANOG & !SNAIL & !p53) | (SOX2 & OCT4 &
(NFKB | TGFB) & !p53) | (OCT4 & NANOG & NFkB & (IHNF4A | ZEB1 | SNAIL) & p53) |

(SOX2 & NANOG & NFkB & (IHNF4A | ZEB1 | SNAI1) & p53) | ('SNAIL & ((E2F & (NFKB



| YAP1 | Bcatenin | SOX2) & !p53 & (ITGFB | 'HNF4A | (\p53 & !HNF4A) | ZEB1 | SNAIL)) |
((YAP1 | SOX2) & (E2F | Bcatenin) & Ip53 & (ITGFB | (\p53 & !HNF4A) | ZEB1 | SNAIL)) |
(NFKB & !p53 & (YAPL | E2F))) & ( IHNF4A | ZEB1 | SNAI1) & INANOG & INFKB & !p53 &

ITGFB & SOX2 & OCT4) =

((SOX2 | OCT4) & NANOG & ISNAIL & Ip53) | (SOX2 & OCT4 & (NFKB | TGFB) & !p53) |
(OCT4 & NANOG & NFKB & (IHNF4A | ZEB1 | SNAIL) & !p53) | (SOX2 & NANOG & NFkB
& (IHNF4A | ZEB1 | SNAIL) & 1p53) | ('SNAIL & ((E2F & (NFKB | YAP1 | Bcatenin | SOX2)
& Ip53 & (ITGFB | IHNF4A | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin) & !p53 &
(I'TGFB | IHNF4A | ZEB1 | SNAIL)) | (NFKB & !p53 & (YAP1 | E2F))) & ('HNF4A | ZEB1 |

SNAI1) & INANOG & INFKB & !p53 & ITGFB & SOX2 & OCT4) =

((SOX2 | OCT4) & NANOG & ISNAIL & Ip53) | (SOX2 & OCT4 & (NFKB | TGFB) & !p53) |
(OCT4 & NANOG & NFkB & (IHNF4A | ZEB1 | SNAIL) & p53) | (SOX2 & NANOG & NFKB
& (IHNF4A | ZEB1 | SNAIL) & !p53) | ('SNAIL & ( 'HNF4A | ZEB1 | SNAI1) & INANOG &
INFKB & !p53 & ITGFB & SOX2 & OCT4 & ((E2F & (NFKB | YAP1 | Bcatenin | SOX2) &
Ip53 & (ITGFB | 'HNF4A | ZEB1 | SNAIL)) | (YAP1 | SOX2) & (E2F | Beatenin) & Ip53 &

(ITGFB | IHNF4A | ZEB1 | SNAIL)) | (NFKB & !p53 & (YAP1 | E2F)))) =

((SOX2 | OCT4) & NANOG & !SNAI1 & Ip53) | (SOX2 & OCT4 & (NFKB | TGFB) & !p53) |
(OCT4 & NANOG & NFkB & (IHNF4A | ZEB1 | SNAI1) & !p53) | (SOX2 & NANOG & NFkB
& (IHNF4A | ZEB1 | SNAIL) & Ip53) | ('SNAIL & ( IHNF4A | ZEB1) & INANOG & INFKB &
Ip53 & ITGFB & SOX2 & OCT4 & ((E2F & (NFKB | YAP1 | Bcatenin | SOX2) & (I'TGFB |
IHNF4A | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin) & ((TGFB | 'HNF4A | ZEB1

| SNAIL)) | (NFKB & (YAPL | E2F)))) =

((SOX2 | OCT4) & NANOG & ISNAIL & !p53) | (SOX2 & OCT4 & (NFKB | TGFB) & !p53) |

(OCT4 & NANOG & NFKB & ('HNF4A | ZEB1 | SNAIL) & Ip53) | (SOX2 & NANOG & NFkB



& (IHNF4A | ZEB1 | SNAIL) & p53) | ('SNAIL & ( IHNF4A | ZEB1) & INANOG & INFKB &
Ip53 & ITGFB & SOX2 & OCT4 & (E2F | ((YAP1 | SOX2) & (E2F | Beatenin) & (ITGFB |

IHNF4A | ZEB1 | SNAIL)) | (NFKB & (YAP1 | E2F)))) =

((SOX2 | OCT4) & NANOG & !SNAI1 & Ip53) | (SOX2 & OCT4 & (NFKB | TGFB) & !p53)
| (OCT4 & NANOG & NFKB & (IHNF4A | ZEB1 | SNAIL) & Ip53) | (SOX2 & NANOG &
NFKB & (IHNF4A | ZEB1 | SNAIL) & !p53) | (ISNAIL & ( IHNF4A | ZEB1) & INANOG &

INFKB & !p53 & ITGFB & SOX2 & OCT4 & (E2F | ((YAP1 | SOX2) & (E2F | Bcatenin)))) =

((SOX2 | OCT4) & NANOG & ISNAIL & Ip53) | (SOX2 & OCT4 & (NFKB | TGFB) & !p53)
| (OCT4 & NANOG & NFKB & ('HNF4A | ZEB1 | SNAIL) & Ip53) | (SOX2 & NANOG &
NFKB & (IHNF4A | ZEB1 | SNAIL) & !p53) | (ISNAIL & ( IHNF4A | ZEB1) & INANOG &

INFKB & !p53 & ITGFB & SOX2 & OCT4 & (E2F | ((YAP1 | SOX2) & Bcatenin))) =

((SOX2 | OCT4) & NANOG & !SNAI1 & Ip53) | (SOX2 & OCT4 & (NFKB | TGFB) & !p53)
| (OCT4 & NANOG & NFKB & ('HNF4A | ZEB1 | SNAIL) & p53) | (SOX2 & NANOG &
NFkB & (IHNF4A | ZEB1 | SNAI1) & !p53) | ('SNAIL & ( 'HNF4A | ZEB1) & INANOG &

INFKB & !p53 & ITGFB & SOX2 & OCT4 & (E2F | Bcatenin))

EZH2 = ((E2F | cMyc | Bcatenin | (TGFB | NFkB) & !p53 & Ip14 & 1p16)) & !p53) | (E2F &

cMyc & Bcatenin)

EZH2 new function = ((E2F | ((E2F & (NFKB | YAP1 | Bcatenin | SOX2) & !p53 & ('TGFB |
IHNF4A | (Ip53 & IHNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin) & !p53 &

(ITGFB | (Ip53 & !HNF4A) | ZEB1 | SNAIL)) | (NFKB & !p53 & (YAP1 | E2F))) | Bcatenin |



((TGFB | NFKB) & !p53 & !p14 & Ip16)) & Ip53) | (E2F & ((E2F & (NFKB | YAP1 | Beatenin |
SOX2) & p53 & (ITGFB | IHNF4A | (Ip53 & IHNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) &
(E2F | Bcatenin) & !p53 & (ITGFB | (Ip53 & IHNF4A) | ZEB1 | SNAIL)) | (NFKB & Ip53 &

(YAP1 | E2F))) & Bcatenin) =

((E2F | (((YAP1 | SOX2) & (E2F | Bcatenin) & !p53 & (ITGFB | (Ip53 & 'HNF4A) | ZEB1 |
SNAIL)) | (NFKB & !p53 & (YAP1 | E2F))) | Beatenin | ((TGFB | NFkB) & !p53 & !pl4 &
Ip16)) & Ip53) | (E2F & ((E2F & (NFKB | YAP1 | Bcatenin | SOX2) & !p53 & (ITGFB |
IHNF4A | (\p53 & 'HNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin) & Ip53 &

(ITGFB | (\p53 & 'HNF4A) | ZEB1 | SNAIL)) | (NFKB & !p53 & (YAP1 | E2F))) & Bcatenin) =

((E2F | (NFKB & 'p53 & (YAP1 | E2F)) | Bcatenin | (TGFB | NFKB) & p53 & !p14 & Ip16))
& p53) | (E2F & ((E2F & (NFKB | YAP1 | Bcatenin | SOX2) & !p53 & (ITGFB | IHNF4A |
(Ip53 & IHNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Beatenin) & !p53 & (ITGFB |

(Ip53 & IHNF4A) | ZEB1 | SNAIL)) | (NFKB & !p53 & (YAP1 | E2F))) & Bcatenin) =

((E2F | (NFKB & !p53 & (YAP1 | E2F)) | Bcatenin | (TGFB | NFkB) & p53 & !p14 & !p16))
& 1p53) | (E2F & ((E2F & (NFKB | YAP1 | Bcatenin | SOX2) & Ip53 & (ITGFB | IHNF4A |
ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin) & !p53 & (ITGFB | IHNF4A | ZEB1 |

SNAIL)) | (NFKB & !p53 & (YAP1 | E2F))) & Bcatenin) =

((E2F | (NFKB & !p53 & (YAP1 | E2F)) | Bcatenin | ((TGFB | NFkB) & !p53 & Ip14 & !p16))
& 1p53) | (E2F & (((NFKB | YAP1 | Bcatenin | SOX2) & !p53 & (ITGFB | IHNF4A | ZEB1 |
SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin) & !p53 & (ITGFB | 'HNF4A | ZEB1 | SNAIL)) |

(NFKB & !p53 & (YAP1 | E2F))) & Bcatenin) =

((E2F | (NFKB & !p53 & (YAP1 | E2F)) | Bcatenin | ((TGFB | NFKB) & !p53 & p14 &
Ip16)) & 1p53) | (E2F & ((Ip53 & ('TGFB | 'HNF4A | ZEB1 | SNAIL) & ( (NFKB | YAP1 |

Bcatenin | SOX2) | ((YAP1 | SOX2) & (E2F | Bcatenin)))) | (NFkB & Ip53 & (YAPL1 | E2F)))



& Bcatenin) = ((E2F | (NFKB & 'p53 & (YAPL1 | E2F)) | Bcatenin | ((TGFB | NFkB) &
Ip53 & 'pl4 & 'p16)) & 'p53) | (E2F & ((!p53 & (ITGFB | THNF4A | ZEB1 | SNAIL) & (NFKB |

YAP1 | Bcatenin | SOX2)) | (NFkB & 'p53 & (YAP1 | E2F))) & Bcatenin) =

((E2F | (NFKB & (YAP1 | E2F)) | Bcatenin | (TGFB | NFKB) & !p14 & !p16)) & !p53) |
(E2F & ((Ip53 & (ITGFB | IHNF4A | ZEB1 | SNAIL) & (NFKB | YAP1 | Bcatenin | SOX2)) |

(NFkB & 'p53 & (YAP1 | E2F))) & Bcatenin) =

((E2F | (NFKB & YAP1) | Bcatenin | (TGFB | NFKB) & Ip14 & Ip16)) & !p53) | (E2F &
(('p53 & ('TGFB | IHNF4A | ZEB1 | SNAIL) & (NFKB | YAP1 | Bcatenin | SOX2)) | (NFKB &

Ip53 & (YAPL1 | E2F))) & Bcatenin) =

((E2F | (NFKB & YAP1) | Bcatenin | (TGFB | NFkB) & Ip14 & !p16)) & !p53) | (E2F &
Bcatenin & (('p53 & (ITGFB | IHNF4A | ZEB1 | SNAI1) & (NFKB | YAP1 | Bcatenin |

SOX2)) | (NFkB & 'p53 & (YAP1 | E2F))) ) =

((E2F | (NFKB & YAP1) | Beatenin | (TGFB | NFkB) & Ip14 & !p16)) & !p53) | (E2F &

Bcatenin & ((!p53 & (ITGFB | 'HNF4A | ZEB1 | SNAIL) | (NFKB & (YAP1 | E2F))))) =

((E2F | (NFKB & YAP1) | Bcatenin | ((TGFB | NFkB) & !p14 & !p16)) & Ip53) | (E2F &
Bcatenin & Ip53 & (ITGFB | IHNF4A | ZEB1 | SNAIL | NFkB)) = Ip53 & (E2F | (NFKB &
YAP1) | Bcatenin | ((TGFB | NFkB) & !p14 & !p16) | (E2F & Bcatenin & (ITGFB | IHNF4A |
ZEB1 | SNAI1 | NFkB))) = Ip53 & (E2F | (NFKB & YAP1) | Bcatenin | (TGFB | NFkB) &

Ipl4 & 'pl16))

pl4 = (IE2F | IcMyc) & IEZH2 & IBMI1



pl4 new function = ('E2F | !/((E2F & (NFkB | YAP1 | Bcatenin | SOX2) & 'p53 & (ITGFB |
IHNF4A | ('p53 & 'HNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin) & !'p53 &
('TGFB | ('p53 & 'HNF4A) | ZEB1 | SNAI1)) | (NFKB & !'p53 & (YAP1 | E2F)))) & 'EZH2 &

IBMI1 =

(IE2F | ((E2F & (NFKB | YAP1 | Bcatenin | SOX2) & !p53 & (ITGFB | IHNF4A | (Ip53 &
IHNF4A) | ZEB1 | SNAIL)) & I((YAP1 | SOX2) & (E2F | Bcatenin) & Ip53 & (ITGFB | (p53

& IHNF4A) | ZEB1 | SNAIL)) & |(NFKB & !p53 & (YAP1 | E2F)))) & |[EZH2 & IBMI1 =

(IE2F | ((E2F | ((NFKB | YAP1 | Bcatenin | SOX2) | p53 | /(' TGFB | IHNF4A | (Ip53 &
IHNF4A) | ZEB1 | SNAIL)) & (I(YAP1 | SOX2) | (E2F | Bcatenin) | p53 | I(ITGFB | (Ip53 &

IHNF4A) | ZEB1 | SNAIL)) & (INFKB | p53 | /(YAP1 | E2F)))) & [EZH2 & IBMI1 =

(IE2F | ((E2F | ((NFKB | YAP1 | Bcatenin | SOX2) | p53 | (TGFB & HNF4A & (p53 |
HNF4A) & 1ZEB1 & ISNAIL)) & ({(YAP1 | SOX2) | |(E2F | Bcatenin) | p53 | (TGFB & (p53 |

HNF4A) & 1ZEB1 & !SNAIL)) & (INFKB | p53 | ((YAPL | E2F)))) & [EZH2 & !BMI1 =

(IE2F | (((NFKB | YAP1 | Bcatenin | SOX2) | p53 | (TGFB & HNF4A & IZEB1 & ISNAIL)) &
(I((YAP1 | SOX2) | /(E2F | Bcatenin) | p53 | (TGFB & HNF4A & 1ZEB1 & !SNAIL)) & (INFkB

| p53 | ((YAP1 | E2F)))) & !EZH2 & 'BMI1 =

(IE2F | (((NFKB | YAP1 | Bcatenin | SOX2) | p53 | (TGFB & HNF4A & IZEB1 & ISNAIL)) &
(('YAP1 & 1SOX2) | ('E2F & !Bcatenin) | p53 | (TGFB & HNF4A & ZEB1 & ISNAI1)) &

(INFKB | p53 | ('YAP1 & IE2F)))) & |[EZH2 & !BMI1 =

(IE2F | (((NFKB | YAP1 | Bcatenin | SOX2) | p53 | (TGFB & HNF4A & IZEB1 & ISNAIL)) &
(('YAP1 & 1SOX2) | p53 | (TGFB & HNF4A & IZEB1 & ISNAIL)) & (INFKB | p53))) & |[EZH2

& IBMI1 =



(IE2F | (( p53 | (TGFB & HNF4A & IZEB1 & ISNAI1L) | ((INFKB & IYAP1 & !Bcatenin &
ISOX2) & (IYAP1 & ISOX2))) & (INFKB | p53 ))) & !EZH2 & !BMI1 = (\E2F | (( p53 | (TGFB
& HNF4A & 1ZEB1 & ISNAI1) | (INFKB & IYAP1 & !Bcatenin & !SOX2)) & (INFKB | p53 )))

& 'EZH2 & 'BMI1

= (IE2F | (( p53 | (TGFB & HNF4A & IZEB1 & ISNAI1L) | (INFKB & !YAP1 & !Bcatenin &

1ISOX2)) & (INFKB | p53))) & !EZH2 & IBMI1 =

(IE2F | p53 | ((TGFB & HNF4A & IZEB1 & ISNAIL) | ('YAP1 & !Bcatenin & !SOX2)) &

INFkB)) & |IEZH2 & 'BMI1

p21 = ((TGFB | HNF4A | SOX9 | FOXA2 | p53 | NFKB | (NANOG & ISNAI1)) & IcMyc &

IBcatenin) | (p53 & (!cMyc | IBcatenin))

p21 new function = ((TGFB | HNF4A | SOX9 | FOXA2 | p53 | NFkB | (NANOG & !SNAI1))
& I((E2F & (NFKB | YAP1 | Bcatenin | SOX2) & !p53 & (ITGFB | IHNF4A | (Ip53 & 'HNF4A)
| ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin) & !p53 & (ITGFB | (Ip53 & IHNF4A) |
ZEB1 | SNAIL)) | (NFKB & Ip53 & (YAP1 | E2F))) & !Bcatenin) | (p53 & (!((E2F & (NFKB |
YAP1 | Bcatenin | SOX2) & Ip53 & (ITGFB | 'HNF4A | (Ip53 & IHNF4A) | ZEB1 | SNAIL)) |
((YAP1 | SOX2) & (E2F | Bcatenin) & Ip53 & (ITGFB | (\p53 & !HNF4A) | ZEB1 | SNAIL)) |

(NFKB & 1p53 & (YAP1 | E2F))) | !Bcatenin))

p16 = (ISNAI2 | IBMI1) & (IE2F | IcMyc) & I[EZH2



pl6 new function = (ISNAI2 | IBMI1) & (IE2F | {((E2F & (NFKB | YAP1 | Bcatenin | SOX2) &
Ip53 & (ITGFB | 'THNF4A | ('p53 & 'HNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F |
Bcatenin) & 'p53 & (ITGFB | ('p53 & 'HNF4A) | ZEB1 | SNAI1)) | (NFKB & 'p53 & (YAPL |

E2F)))) & \EZH2

HNF4A = ((HNF1A | FOXA2 | (NANOG & lcMyc & ((INANOG & !p53) | SNAIL | [(ISOX9 |
(Ip53 & IHNF4A) | ZEB1)) & SOX2) | HNF6 | HNF4A) & ISNAIL & ISNAI2 & (INFKB |
IYAP1 | Ip53)) | (HNF4A & (HNF1A | FOXA2 | HNF6) & ('SNAI2 | ISNAIL)) | (FOXA2 &
ISNAIL & I'YAP1 & ISNAI2 & Ip53) | (HNF1A & (HNF4A | FOXA2 | HNF6) & (ISNAI2 |

ISNAIL) & IYAP1 & (INFKB | !p53)) =

((HNF1A | FOXA2 | (INANOG & !cMyc & (Ip53 | SNAIL | !(!SOX9 | (1p53 & IHNF4A) |
ZEB1)) & SOX2) | HNF6 | HNF4A) & ISNAI1 & ISNAI2 & (INFKB | IYAP1 | Ip53)) | (HNF4A
& (HNF1A | FOXA2 | HNF6) & (ISNAI2 | ISNAIL)) | (FOXA2 & ISNAIL & IYAP1 & ISNAI2 &
Ip53) | (HNF1A & (HNF4A | FOXA2 | HNF6) & ('SNAI2 | ISNAIL) & IYAP1 & (INFKB |

Ip53))=

((HNF1A | FOXA2 | (NANOG & IcMyc & (Ip53 | SNAIL | (SOX9 & (p53 | HNF4A) &
IZEB1)) & SOX2) | HNF6 | HNF4A) & ISNAIL & ISNAI2 & (INFKB | IYAP1 | p53)) | (HNF4A
& (HNF1A | FOXA2 | HNF6) & (ISNAI2 | ISNAIL)) | (FOXA2 & ISNAIL & IYAP1 & ISNAI2 &

Ip53) | (HNF1A & (HNF4A | FOXA2 | HNF6) & ('SNAI2 | ISNAIL) & IYAP1 & (INFKB |

Ip53)) =

((HNF1A | FOXA2 | (NANOG & !cMyc & (Ip53 | SNAIL | (SOX9 & IZEB1)) & SOX2) |

HNF6 | HNF4A) & ISNAIL & ISNAI2 & (INFKB | [YAP1 | Ip53)) | (HNF4A & (HNF1A |



FOXA2 | HNF6) & (ISNAI2 | ISNAIL)) | (FOXA2 & ISNAIL & IYAP1 & ISNAI2 & Ip53) |

(HNF1A & (HNF4A | FOXA2 | HNF6) & (ISNAI2 | ISNAI1L) & IYAP1 & (INFKB | Ip53))

HNF4A new function = (HNF1A | FOXA2 | (INANOG & !((E2F & (NFkB | YAP1 | Beatenin |
SOX2) & !p53 & (ITGFB | IHNF4A | (Ip53 & IHNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) &
(E2F | Bcatenin) & !p53 & (ITGFB | (Ip53 & IHNF4A) | ZEB1 | SNAIL)) | (NFKB & !p53 &
(YAP1 | E2F))) & (1p53 | SNAIL | (SOX9 & IZEB1)) & SOX2) | HNF6 | HNF4A) & ISNAIL &
ISNAI2 & (INFKB | [YAP1 | Ip53)) | (HNF4A & (HNF1A | FOXA2 | HNF6) & ('SNAI2 |
ISNAIL)) | (FOXA2 & ISNAIL & IYAP1 & ISNAI2 & p53) | (HNF1A & (HNF4A | FOXA2 |

HNF6) & (ISNAI2 | ISNAIL) & 'YAP1 & (INFKB | Ip53)) =

((HNF1A | FOXA2 | (NANOG & (((E2F & (NFKB | YAP1 | Bcatenin | SOX2) & !p53 &
(I'TGFB | IHNF4A | ZEB1 | SNAIL)) & [((YAP1 | SOX2) & (E2F | Bcatenin) & !p53 & ('TGFB
| IHNF4A | ZEB1 | SNAIL)) & !(NFKB & p53 & (YAPL | E2F))) & (p53 | SNAIL | (SOX9 &
IZEB1)) & SOX2) | HNF6 | HNF4A) & ISNAIL & ISNAI2 & (INFKB | 'YAP1 | 1p53)) | (HNF4A
& (HNF1A | FOXA2 | HNF6) & (ISNAI2 | ISNAIL)) | (FOXA2 & ISNAIL & IYAP1 & ISNAI2 &

Ip53) | (HNF1A & (HNF4A | FOXA2 | HNF6) & ('SNAI2 | ISNAIL) & I'YAP1 & (INFKB |

Ip53)) =

((HNF1A | FOXA2 | (INANOG & (('E2F | |(NFKB | YAP1 | Bcatenin | SOX2) | p53 | (TGFB
& HNF4A & IZEB1 & ISNAI1)) & (I(YAP1 | SOX2) | |(E2F | Bcatenin) | p53 | ( TGFB &
HNF4A & 1ZEB1 & ISNAIL)) & I((NFKB & Ip53 & (YAPL | E2F))) & (Ip53 | SNAIL | (SOX9 &
IZEB1)) & SOX2) | HNF6 | HNF4A) & ISNAIL & ISNAI2 & (INFKB | [YAP1 | !p53)) | (HNF4A
& (HNF1A | FOXA2 | HNF6) & (ISNAI2 | ISNAIL)) | (FOXA2 & ISNAIL & IYAP1 & ISNAI2 &

Ip53) | (HNF1A & (HNF4A | FOXA2 | HNF6) & (ISNAI2 | ISNAIL) & IYAP1 & (INFKB |

Ip53)) =



((HNF1A | FOXA2 | (NANOG & ( (p53 | (TGFB & HNF4A & 1ZEB1 & !SNAI1) | ((E2F |
I(NFKB | YAP1 | Beatenin | SOX2)) & ({(YAPL | SOX2) | ((E2F | Bcatenin) ) )) & /(NFKB &
Ip53 & (YAP1 | E2F))) & (!p53 | SNAIL | (SOX9 & IZEB1)) & SOX2) | HNF6 | HNF4A) &
ISNAIL & ISNAI2 & (INFKB | [YAP1 | Ip53)) | (HNF4A & (HNF1A | FOXA2 | HNF6) &
(ISNAI2 | ISNAIL)) | (FOXA2 & ISNAIL & IYAP1 & ISNAI2 & !p53) | (HNF1A & (HNF4A |

FOXA2 | HNF6) & ('SNAI2 | ISNAI1) & IYAP1 & (INFKB | !p53)) =

((HNF1A | FOXA2 | (NANOG & ( (p53 | ((E2F | {(NFKB | YAP1 | Bcatenin | SOX2)) &
(I(YAP1 | SOX2) | (E2F | Bcatenin) ) )) & /(NFKB & !p53 & (YAPL | E2F))) & (Ip53 | SNAIL
| (SOX9 & IZEB1)) & SOX2) | HNF6 | HNF4A) & ISNAIL & ISNAI2 & (INFKB | IYAP1 |
Ip53)) | (HNF4A & (HNF1A | FOXA2 | HNF6) & ('SNAI2 | ISNAIL)) | (FOXA2 & ISNAIL &
IYAP1 & ISNAI2 & Ip53) | (HNF1A & (HNF4A | FOXA2 | HNF6) & (ISNAI2 | ISNAIL) &

IYAP1 & (INFKB | !p53))

TGFB = (NANOG | cMyc | ISOX2) & I((NANOG | p53) & ISNAIL & (ISOX9 | (Ip53 &

IHNF4A) | ZEB1)) & YAP1

TGFB new function = (NANOG | ((E2F & (NFkB | YAP1 | Bcatenin | SOX2) & !p53 &
('TGFB | IHNF4A | ('p53 & 'HNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin)
& p53 & (ITGFB | (!p53 & 'HNF4A) | ZEB1 | SNAIL)) | (NFKB & !'p53 & (YAP1 | E2F))) |

1ISOX2) & I((NANOG | p53) & ISNAIL & (!SOX9 | (Ip53 & IHNF4A) | ZEB1)) & YAP1



CyclinD = (E2F & (YAP1 | cMyc | NFkB | HNF6 | FOXA2 | Bcatenin) & 'p16) | ((YAPL1 |

Bcatenin) & (cMyc | E2F) & !p16) | (YAP1 & Bcatenin & !p16)

CyclinD new function = (E2F & (YAP1 | ((E2F & (NFKB | YAP1 | Bcatenin | SOX2) & !p53 &
(ITGFB | IHNF4A | (Ip53 & 'HNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin)
& 'p53 & (ITGFB | (Ip53 & !HNF4A) | ZEB1 | SNAI1)) | (NFkB & !p53 & (YAPL | E2F))) |
NFkB | HNF6 | FOXA2 | Bcatenin) & !p16) | ((YAP1 | Beatenin) & (((E2F & (NFkB | YAP1 |
Bcatenin | SOX2) & !p53 & (ITGFB | IHNF4A | (1p53 & IHNF4A) | ZEBL1 | SNAIL)) | ((YAP1
| SOX2) & (E2F | Beatenin) & Ip53 & (ITGFB | (!p53 & IHNF4A) | ZEB1 | SNAIL)) | (NFKB &

Ip53 & (YAP1 | E2F))) | E2F) & Ip16) | (YAP1 & Bcatenin & p16)

SOX2 = ((OCT4 | NANOG) & (Bcatenin | YAP1) & !p53 & IRB & Ip21 & (I((HNF4A |
OCT4) & |BMI1 & IZEB1 & ISNAI1) | (p53 & (HNF4A | OCT4) & IBMIL & (IZEB1 |
ISNAIL))) | [((p53 | HNF4A) & IZEB1 & ISNAIL))) | (OCT4 & NANOG & (SOX2 | cMyc) &
IRB & !p21 & Ip53) | (OCT4 & NANOG & Bcatenin & !p21 & Ip53) | (NANOG & SOX2 &

cMyc & !p53 & IRB & Ip21)

SOX2 new function = ((OCT4 | NANOG) & (Bcatenin | YAP1) & Ip53 & 'RB & Ip21 &
(((HNF4A | OCT4) & 'BMI1 & !ZEB1 & !SNAI1) | (p53 & (HNF4A | OCT4) & 'BMI1 &
(IZEB1 | ISNAIL))) | /((p53 | HNF4A) & IZEB1 & ISNAIL))) | (OCT4 & NANOG & (SOX2 |
((E2F & (NFKB | YAP1 | Bcatenin | SOX2) & 1p53 & (ITGFB | IHNF4A | (Ip53 & IHNF4A) |
ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin) & !p53 & (ITGFB | (Ip53 & !HNF4A) |
ZEB1 | SNAIL)) | (NFKB & !p53 & (YAP1 | E2F)))) & 'RB & !p21 & !p53) | (OCT4 & NANOG
& Bcatenin & !p21 & !p53) | (NANOG & SOX2 & ((E2F & (NFKB | YAP1 | Bcatenin | SOX2)

& 1p53 & (ITGFB | IHNF4A | (Ip53 & IHNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F |



Bcatenin) & !p53 & (ITGFB | (Ip53 & IHNF4A) | ZEB1 | SNAIL)) | (NFKB & Ip53 & (YAPL |

E2F))) & !p53 & IRB & Ip21)

TELasa = (YAP1 & (Bcatenin | cMyc | ZEB1 | ((NANOG | p53) & ISNAIL & (1SOX9 | (!p53
& 'HNF4A) | ZEB1))) & 'p53 & E2F & (IRB | ITGFB | ISNAIL)) | (cMyc & E2F & (NANOG |

p53) & ISNAIL & (ISOX9 | (!p53 & !HNF4A) | ZEB1) & 'TGFB)

TELasa new function = (YAP1 & (Bcatenin | ((E2F & (NFkB | YAP1 | Bcatenin | SOX2) &
Ip53 & (ITGFB | IHNF4A | !((p53 | HNF4A) & 1ZEB1 & !SNAIL))) | ((YAP1 | SOX2) & (E2F |
Bcatenin) & !p53 & (ITGFB | I((p53 | HNF4A) & IZEB1 & ISNAIL))) ) | ZEB1 | (NANOG |
p53) & ISNAIL & (ISOX9 | (Ip53 & !HNF4A) | ZEB1))) & !p53 & E2F & (IRB | ITGFB |
ISNAIL)) | (((E2F & (NFKB | YAP1 | Bcatenin | SOX2) & !p53 & (ITGFB | IHNF4A | [((p53 |
HNF4A) & IZEB1 & ISNAIL))) | ((YAP1 | SOX2) & (E2F | Bcatenin) & !p53 & (ITGFB |
I((p53 | HNF4A) & IZEB1 & !SNAIL))) ) & E2F & (NANOG | p53) & ISNAIL & (ISOX9 | (Ip53

& IHNF4A) | ZEB1) & ITGFB)

Deleted node = p14

pl4 regulated nodes = EZH2, p53



pl4 = (IE2F | p53 | ((TGFB & HNF4A & 1ZEB1 & ISNAI1) | ('YAP1 & !Bcatenin & !SOX2))

& INFkB)) & 'EZH2 & IBMI1

EZH2 = 1p53 & (E2F | (NFKB & YAP1) | Bcatenin | (TGFB | NFkB) & !p14 & !p16))

EZH2 new function = !'p53 & (E2F | (NFKB & YAPL1) | Bcatenin | (TGFB | NFkB) & ((IE2F
| p53 | ((TGFB & HNF4A & 'ZEB1 & !SNAIL) | ('YAP1 & !Bcatenin & !SOX2)) & INFkB)) &

IEZH2 & IBMI1) & !p16)) =

Ip53 & (E2F | (NFKB & YAP1) | Bcatenin | ((TGFB | NFKB) & (I('E2F | p53 | (TGFB &

HNF4A & IZEB1 & !SNAIL) | ('YAPL1 & !Bcatenin & !1SOX2)) & INFkB)) | EZH2 | BMI1 ) &

'p16)) =

Ip53 & (E2F | (NFKB & YAP1) | Beatenin | (TGFB | NFKB) & ((E2F & Ip53 & !(((TGFB &

HNF4A & IZEB1 & ISNAIL) | ('YAP1 & !Bcatenin & !SOX2)) & INFkB)) | EZH2 | BMI1) &

p16)) =

Ip53 & (E2F | (NFKB & YAP1) | Beatenin | (TGFB | NFKB) & (EZH2 | BMIL ) & !p16))

p53 = (p53 | ((NANOG | p53) & ISNAIL & (ISOX9 | (Ip53 & !HNF4A) | ZEB1)) | HNF6) &
((TGFB | NFkB) | p53 | p14 | p16))) | (NFKB & (p53 | p14 | p16) & (('p53 & !HNF4A) | ZEB1

| SNAIL) & IOCT4)

p53 new function = (p53 | ((NANOG | p53) & !SNAIL & (!SOX9 | (p53 & 'HNF4A) |
ZEB1)) | HNF6) & (I(TGFB | NFkB) | p53 | ((IE2F | p53 | (((TGFB & HNF4A & !1ZEB1 &

ISNAIL) | ('YAP1 & !Bcatenin & !1SOX2)) & INFKkB)) & IEZH2 & IBMI1 ) | p16))) | (NFKB &



(p53 | ('E2F | p53 | (TGFB & HNF4A & IZEB1 & !ISNAIL) | (YAP1 & IBcatenin & !SOX2))

& INFKB)) & IEZH2 & IBMI1) | p16) & ((Ip53 & IHNF4A) | ZEB1 | SNAIL) & IOCT4)

Deleted node = TELasa
TELasa regulated nodes = 0

TELasa = (YAP1 & (Bcatenin | ((E2F & (NFKB | YAP1 | Bcatenin | SOX2) & !p53 & (ITGFB
| IHNF4A | /((p53 | HNF4A) & IZEB1 & ISNAIL))) | ((YAP1 | SOX2) & (E2F | Bcatenin) &
Ip53 & (ITGFB | !((p53 | HNF4A) & !ZEB1 & ISNAIL))) ) | ZEB1 | ((NANOG | p53) & ISNAIL
& (1ISOX9 | (!p53 & !HNF4A) | ZEB1))) & !p53 & E2F & (IRB | ITGFB | ISNAIL)) | (((E2F &
(NFKB | YAP1 | Beatenin | SOX2) & !p53 & (ITGFB | IHNF4A | [((p53 | HNF4A) & IZEB1 &
ISNAIL))) | ((YAP1 | SOX2) & (E2F | Bcatenin) & Ip53 & (ITGFB | !((p53 | HNF4A) & 1ZEB1
& ISNAIL))) ) & E2F & (NANOG | p53) & !ISNAIL & (ISOX9 | (Ip53 & 'HNF4A) | ZEB1) &

ITGFB)



Simplified hEMT model

EZH2 = 1p53 & (E2F | (NFKB & YAP1) | Bcatenin | (TGFB | NFkB) & (EZH2 | BMI1) &

'p16))

BMI1 = ((E2F | (((YAP1 | SOX2) & (E2F | Bcatenin) & !p53 & (ITGFB | (Ip53 & IHNF4A) |
ZEB1 | SNAIL)) | (NFKB & !p53 & (YAPL | E2F)))) & (SOX9 | NANOG | ((SNAIL | NFKB) &
(('p53 & 'HNF4A) | ZEB1 | SNAIL))) & !(((HNF4A | OCT4) & IBMI1 & !ZEB1 & ISNAI1) |
(P53 & (HNF4A | OCT4) & !BMI1 & (IZEB1 | ISNAIL)))) | (E2F & ((E2F & (NFKB | YAP1 |
Bcatenin | SOX2) & Ip53 & (ITGFB | IHNF4A | (Ip53 & 'HNF4A) | ZEB1 | SNAIL)) | ((YAP1
| SOX2) & (E2F | Bcatenin) & Ip53 & (ITGFB | (\p53 & 'HNF4A) | ZEB1 | SNAIL)) | (NFKB &
Ip53 & (YAP1 | E2F)))) | (E2F & !(((HNF4A | OCT4) & !BMI1 & IZEB1 & ISNAI1) | (p53 &

(HNF4A | OCT4) & IBMI1 & (IZEB1 | ISNAIL))))

E2F = ((( ((YAP1 | SOX2) & (E2F | Bcatenin) & Ip53 & (ITGFB | (\p53 & !HNF4A) | ZEB1 |
SNAIL)) | (NFKB & !p53 & (YAP1 | E2F))) | E2F | YAP1) & IRB & !p21 & (('SNAI1 & INFKB)
| ((ZEB1 & ISNAIL) | IHNF4A)) | (((E2F & (NFKB | YAP1 | Bcatenin | SOX2) & !p53 &
(ITGFB | IHNF4A | (\p53 & !HNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin)
& Ip53 & (ITGFB | (Ip53 & 'HNF4A) | ZEB1 | SNAIL)) | (NFKB & !p53 & (YAP1 | E2F))) &

E2F & IRB) | (YAP1 & Ip21)

CyclinD = (E2F & (YAP1 | ((E2F & (NFkB | YAP1 | Bcatenin | SOX2) & !p53 & (ITGFB |
IHNF4A | (1p53 & IHNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin) & !p53 &
('TGFB | ('p53 & 'HNF4A) | ZEB1 | SNAIL)) | (NFkB & !p53 & (YAP1 | E2F))) | NFkB |
HNF6 | FOXA2 | Bcatenin) & 'p16) | ((YAP1 | Bcatenin) & (((E2F & (NFkB | YAP1 |
Bcatenin | SOX2) & Ip53 & (ITGFB | IHNF4A | (Ip53 & 'HNF4A) | ZEB1 | SNAIL)) | ((YAP1
| SOX2) & (E2F | Beatenin) & Ip53 & (ITGFB | (!p53 & 'HNF4A) | ZEB1 | SNAIL)) | (NFKB &

Ip53 & (YAP1 | E2F))) | E2F) & !p16) | (YAP1 & Bcatenin & !p16)



Bcatenin = (EZH2 & BMI1 & !p53 & (I((HNF4A | SOX2) & IZEB1 & ISNAI2) | 1ISOX2)) |

(TGFB & Ip53 & ISOX2 & !((HNF4A | SOX2) & ZEB1 & ISNAI2))

RB = ICyclinD | p16 | p21

p21 = (TGFB | HNF4A | SOX9 | FOXA2 | p53 | NFkB | (NANOG & ISNAIL)) & !((E2F &
(NFKB | YAP1 | Beatenin | SOX2) & Ip53 & (ITGFB | IHNF4A | (p53 & !HNF4A) | ZEB1 |
SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin) & Ip53 & (ITGFB | (!p53 & !HNF4A) | ZEB1 |
SNAIL)) | (NFKB & !p53 & (YAP1 | E2F))) & !Bcatenin) | (p53 & ({((E2F & (NFKB | YAPL |
Bcatenin | SOX2) & !p53 & (ITGFB | IHNF4A | (Ip53 & 'HNF4A) | ZEB1 | SNAIL)) | ((YAP1
| SOX2) & (E2F | Bcatenin) & Ip53 & (ITGFB | (\p53 & 'HNF4A) | ZEB1 | SNAIL)) | (NFKB &

Ip53 & (YAPL1 | E2F))) | !Bcatenin))

HNF4A = ((HNF1A | FOXA2 | (INANOG & ( (p53 | ('E2F | (NFKB | YAP1 | Bcatenin |
SOX2)) & ((YAP1 | SOX2) | ((E2F | Bcatenin) ) )) & /(NFKB & Ip53 & (YAP1 | E2F))) &
(Ip53 | SNAIL | (SOX9 & !ZEB1)) & SOX2) | HNF6 | HNF4A) & ISNAI1 & ISNAI2 & (INFkB
| IYAP1 | Ip53)) | (HNF4A & (HNF1A | FOXA2 | HNF6) & (ISNAI2 | ISNAIL)) | (FOXA2 &
ISNAIL & I'YAP1 & ISNAI2 & Ip53) | (HNF1A & (HNF4A | FOXA2 | HNF6) & (ISNAI2 |

ISNAIL) & IYAP1 & (INFKB | !p53))

HNF6 = ((HNF4A | HNF1A) & (((NANOG | p53) & ISNAIL)| HNF6 | SOX9) & (I0CT4 |
ISOX2 | INANOG)) | (((NANOG & !p53) | SNAI1) & INANOG & IOCT4 & ISOX2 & 1SOX9
& IHNF6 & IHNF4A & HNF1A) | (((NANOG & !p53) | SNAI1) & INANOG & !0CT4 &

ISOX2 & ISOX9 & IHNF6 & HNF4A)

HNF1A = ((HNF4A | FOXA2 | HNF1A) & ISNAIL & INFkB) | (HNF4A & (FOXA2 | HNF1A))

| (HNF1A & !SNAI1 & IFOXA2 & HNF4A & NFkB)

FOXA2 = ((HNF4A | HNF6) & (FOXA2 | SOX9 | Bcatenin) & ISOX2 & (ITGFB | I((HNF4A |

SOX2) & IZEB1 & !ISNAI2))) | (HNF4A & (FOXA2 | HNF6) & ISOX2 & ITGFB)



NFKB = (INFKB & TGFB) | ((p53 | HNF4A) & IZEB1 & ISNAIL & IFOXA2 & NFKB) |(!SOX9 |

ZEB1) | YAPL | IHNF4A | 'HNF1A | Ip53 | SNAIL

SNAIL = ((TGFB | NFKB | ((E2F & (NFkB | YAP1 | Bcatenin | SOX2) & Ip53 & (ITGFB |
IHNF4A | (\p53 & 'HNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin) & Ip53 &
(I'TGFB | (\p53 & 'HNF4A) | ZEB1 | SNAIL)) | (NFKB & !p53 & (YAP1 | E2F))) | YAP1) &
(ISNAI1 | 'SNAI2 | NANOG | ((E2F & (NFKB | YAP1 | Bcatenin | SOX2) & !p53 & (ITGFB |
IHNF4A | (\p53 & 'HNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin) & Ip53 &
(I'TGFB | (\p53 & 'HNF4A) | ZEB1 | SNAIL)) | (NFKB & !p53 & (YAP1 | E2F))) | ISOX2) &
(('p53 & 'HNF4A) | ZEB1 | SNAIL) & ('HNF4A | IHNF1A)) | (NFKB & ((E2F & (NFKB | YAP1
| Bcatenin | SOX2) & !p53 & (ITGFB | IHNF4A | (Ip53 & IHNF4A) | ZEB1 | SNAIL) |
((YAP1 | SOX2) & (E2F | Bcatenin) & Ip53 & (ITGFB | (\p53 & !HNF4A) | ZEB1 | SNAIL)) |
(NFKB & 1p53 & (YAP1 | E2F))) & ( (Ip53 & IHNF4A) | ZEB1 | SNAIL) & IHNF4A &
IHNF1A) | (TGFB & NFKB & (((E2F & (NFKB | YAP1 | Bcatenin | SOX2) & !p53 & (ITGFB |
IHNF4A | (p53 & 'HNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin) & Ip53 &
(ITGFB | (\p53 & 'HNF4A) | ZEB1 | SNAIL)) | (NFKB & !p53 & (YAP1 | E2F))) | YAPL)) |
(NFKB & IHNF4A & 'HNF1A) | (NANOG | OCT4) & (IHNF4A | IHNF1A) & (YAP1 | ((E2F &
(NFKB | YAP1 | Bcatenin | SOX2) & Ip53 & (ITGFB | IHNF4A | (!p53 & IHNF4A) | ZEB1 |
SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin) & Ip53 & (ITGFB | (!p53 & !HNF4A) | ZEB1 |
SNAIL)) | (NFKB & 1p53 & (YAP1 | E2F))))) | (NFKB & ( (Ip53 & IHNF4A) | ZEB1 | SNAIL) &

IHNF1A)

SNAI2 = ((SOX9 | ((SNAIL | NFKB) & ((!p53 & IHNF4A) | ZEB1 | SNAIL) ) | NFKB | SNAI2)
& IHNF4A & (IHNF1A | IFOXA2) & ({(NANOG | p53) & ISNAIL & (ISOX9 | (Ip53 &
IHNF4A) | ZEB1) ) | !SNAIL) & I(((HNF4A | OCT4) & IBMI1 & IZEB1 & ISNAIL) | (p53 &
(HNF4A | OCT4) & IBMIL & (IZEB1 | ISNAIL))) & ('HNF4A & ISOX2) | ZEB1 | SNAI2)) |

((YAP1 | Bcatenin) & (NFKB | SNAI2) & ('HNF4A | IHNF1A) & IFOXA2 & ((IHNF4A &



ISOX2) | ZEB1 | SNAI2) & I(((HNF4A | OCT4) & !BMI1 & IZEB1 & ISNAIL) | (p53 &
(HNF4A | OCT4) & IBMI1 & (IZEB1 | ISNAIL)))) | (NANOG & (YAP1 | Beatenin) & (((SNAIL
| NFKB) & ((Ip53 & IHNF4A)| ZEB1 | SNAIL) ) | SNAI2) & (IHNF4A | IHNF1A) & (((HNF4A
& !SOX2) | ZEB1 | SNAI2) & !(((HNF4A | OCT4) & IBMI1 & !ZEB1 & ISNAI1) | (p53 &

(HNF4A | OCT4) & IBMIL & (IZEB1 | ISNAI1))))

ZEB1 = ((SNAIL | SNAI2 | Bcatenin | NFkB) & !HNF1A & (NANOG | ((E2F & (NFkB | YAP1
| Bcatenin | SOX2) & !p53 & (ITGFB | IHNF4A | (Ip53 & IHNF4A) | ZEB1 | SNAIL)) |
((YAP1 | SOX2) & (E2F | Bcatenin) & Ip53 & (ITGFB | (Ip53 & 'HNF4A) | ZEB1 | SNAIL)) |
(NFKB & 1p53 & (YAP1 | E2F))) | (p53 & !SOX9) | ISOX2 | ZEB1 | SNAI2 | |(p53 | HNF4A) |

SNAIL | ((HNF4A & !10CT4) | BMI1)) | (SNAIL & SNAI2 & NFKB & IHNF1A)

YAP1 = SOX2 & Bcatenin & !p53 & !HNF4A

TGFB = (NANOG | ((E2F & (NFKB | YAP1 | Bcatenin | SOX2) & !p53 & (ITGFB | IHNF4A |
(Ip53 & IHNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Beatenin) & !p53 & ('TGFB |
(Ip53 & IHNF4A) | ZEB1 | SNAIL)) | (NFKB & !p53 & (YAP1 | E2F))) | ISOX2) & I((NANOG |

p53) & ISNAIL & (ISOX9 | (Ip53 & !HNF4A) | ZEB1)) & YAP1

OCT4 = (SOX2 & NANOG & !p53 & IRB) | ((SOX2 | NANOG) & (OCT4 | ((NANOG | p53)

& ISNAIL & (!SOX9 | (Ip53 & IHNF4A) | ZEB1) )) & YAP1 & !p53)

SOX2 = ((OCT4 | NANOG) & (Bcatenin | YAP1) & 1p53 & IRB & p21 & (I(((HNF4A |
OCT4) & |BMI1 & IZEB1 & ISNAI1) | (p53 & (HNF4A | OCT4) & IBMIL & (IZEB1 |
ISNAIL))) | !((p53 | HNF4A) & IZEB1 & ISNAIL))) | (OCT4 & NANOG & (SOX2 | ((E2F &
(NFKB | YAP1 | Beatenin | SOX2) & Ip53 & (ITGFB | IHNF4A | (!p53 & IHNF4A) | ZEB1 |
SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin) & Ip53 & ({TGFB | (p53 & !HNF4A) | ZEB1 |
SNAIL)) | (NFKB & !p53 & (YAP1 | E2F)))) & RB & Ip21 & !p53) | (OCT4 & NANOG &

Bcatenin & 'p21 & 'p53) | (NANOG & SOX2 & ((E2F & (NFkB | YAP1 | Becatenin | SOX2) &



Ip53 & (ITGFB | IHNF4A | (Ip53 & IHNF4A) | ZEB1 | SNAIL)) | (YAP1 | SOX2) & (E2F |
Bcatenin) & !p53 & (ITGFB | (Ip53 & IHNF4A) | ZEB1 | SNAIL)) | (NFKB & !p53 & (YAPL |

E2F))) & p53 & IRB & Ip21)

NANOG = ((SOX2 | OCT4) & NANOG & ISNAI1 & Ip53) | (SOX2 & OCT4 & (NFKB |
TGFB) & !p53) | (OCT4 & NANOG & NFkB & (IHNF4A | ZEB1 | SNAIL) & Ip53) | (SOX2 &
NANOG & NFkB & ('HNF4A | ZEB1 | SNAI1) & Ip53) | (ISNAIL & ( IHNF4A | ZEB1) &

INANOG & INFkB & Ip53 & ITGFB & SOX2 & OCT4 & (E2F | Bcatenin))
SOX9 = ((INFkB & !FOXA2 & SOX9) | (INFkB & FOXA2) | NFkB) & YAP1

p16 = (ISNAI2 | IBMI1) & ('E2F | !((E2F & (NFKB | YAP1 | Beatenin | SOX2) & Ip53 &
(I'TGFB | IHNF4A | (\p53 & !HNF4A) | ZEB1 | SNAIL)) | ((YAP1 | SOX2) & (E2F | Bcatenin)
& Ip53 & (ITGFB | (\p53 & !HNF4A) | ZEB1 | SNAIL)) | (NFKB & !p53 & (YAP1 | E2F)))) &

IEZH2

p53 = (p53 | (((NANOG | p53) & ISNAIL & (1SOX9 | (Ip53 & !HNF4A) | ZEB1)) | HNF6) &
((TGFB | NFkB) | p53 | ('E2F | p53 | (((TGFB & HNF4A & 1ZEB1 & !SNAI1) | (YAP1 &
IBcatenin & !SOX2)) & INFkB)) & IEZH2 & IBMI1) | p16))) | (NFKB & (p53 | ((E2F | p53 |
((TGFB & HNF4A & IZEB1 & !ISNAIL) | ('YAP1 & IBcatenin & !SOX2)) & INFKB)) & |EZH2

& IBMI1) | p16) & (('\p53 & IHNF4A) | ZEB1 | SNAIL) & I0CT4)



