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-- Ref 4.5 – Relationship of H1 to other stem cells  --

16. In the tumor-normal network comparison, is the fraction of edge 
changes related to the total number of edges for a given TF? This 
analysis should further clearly state its null hypothesis (what changes 
are expected?). What happens when edges are randomly permuted?

-- Ref 5.21 – Rewiring network --

3) One of the conclusions, deriving from the analysis of H1-hESC is the 
some cancer are “moving away from stemness”. However, while it is true 
that the cancer cells pattern diverge from the H1 cells, H1 is a human 
embryonic stem cells: although interesting, H1 may not necessarily be 
the best cells to compare with tumor phenotype. Authors should discuss/
defend of further elaborate on this approach. I believe that a key 
analysis should be done against other stem cells (like tissutal stem 
cells, etc. ).
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transverse−colon

transverse−colon

transverse−colon

transverse−colon
transverse−colontransverse−colon

transverse−colon

upper−lobe−of−left−lungupper−lobe−of−left−lung

upper−lobe−of−left−lung

upper−lobe−of−left−lung

uterus uterus

vagina

vagina

VCaP

WERI−Rb−1

WI38

State
●a
●a
●a

cancer
normal
stem

Type
● immortalized−cell−line

in−vitro−differentiated−cells
induced−pluripotent−stem−cell−line
primary−cell
stem−cell
tissue

t−SNE: CTCF



●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●
●
●

●
●

●

●
●

●

●

●

●

●
● ●

●

●

●

●

●●●
●

●

●

●

●

●●

●
●

●●

●

●

●

●

●
●

●

●

●

●
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●
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●
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●

22Rv1

A549

A549A549
A673

adrenal−gland
adrenal−gland

adrenal−gland

adrenal−gland

ascending−aorta

astrocyte

astrocyte−of−the−cerebellumastrocyte−of−the−spinal−cord

B−cell

BE2C

body−of−pancreasbody−of−pancreas
body−of−pancreas

body−of−pancreas

body−of−pancreas

brain−microvascular−endothelial−cell

breast−epithelium

breast−epitheliumbreast−epithelium

bronchial−epithelial−cell

C4−2B

Caco−2

cardiac−fibroblast
cardiac−muscle−cell

cardiac−muscle−cell

CD14−positive−monocyte

choroid−plexus−epithelial−cell

DOHH2

endothelial−cell−of−umbilical−vein

endothelial−cell−of−umbilical−vein

epithelial−cell−of−esophagus

epithelial−cell−of−prostate

epithelial−cell−of−proximal−tubule

esophagus−muscularis−mucosa

esophagus−muscularis−mucosa

esophagus−muscularis−mucosa

esophagus−squamous−epithelium
esophagus−squamous−epithelium

esophagus−squamous−epithelium

esophagus−squamous−epithelium
esophagus−squamous−epithelium

fibroblast−of−dermis

fibroblast−of−gingivafibroblast−of−lung
fibroblast−of−lungfibroblast−of−lung

fibroblast−of−lung

fibroblast−of−mammary−gland

fibroblast−of−pedal−digit−skin

fibroblast−of−pulmonary−artery

fibroblast−of−skin−of−abdomenfibroblast−of−the−aortic−adventitiafibroblast−of−upper−leg−skin

fibroblast−of−villous−mesenchyme

foreskin−fibroblastforeskin−fibroblast
foreskin−fibroblast

foreskin−keratinocyte

gastrocnemius−medialisgastrocnemius−medialis

gastrocnemius−medialis

gastroesophageal−sphincter
gastroesophageal−sphincter

GM06990
GM10248GM10266

GM12801

GM12864
GM12865

GM12873GM12874GM12875
GM12878GM12878

GM12878
GM12878

GM13976 GM13977

GM20000

GM23338

GM23338
H1−hESCH1−hESC

H1−hESC

H54

HCT116

HCT116HCT116

heart−left−ventricle

HEK293

HeLa−S3
hepatocyte

HepG2

HepG2
HFF−Myc

HL−60
IMR−90

K562K562K562K562

keratinocyte

kidney−epithelial−cell

KMS−11

liver LNCAP
LNCaP−clone−FGC

lower−leg−skin

lower−leg−skinlower−leg−skin
lower−leg−skin

lung

mammary−epithelial−cell

MCF−7

MCF−7MCF−7
MCF−7MCF−7

MCF−7MCF−7

medulloblastoma

MM.1S

myotube

NB4

NCI−H929

neural−cell

neural−progenitor−cell

neutrophil

OCI−LY1OCI−LY3
OCI−LY7

omental−fat−pad

omental−fat−pad

omental−fat−pad
osteoblast

ovaryovary

Panc1

pancreasParathyroid−adenoma

Parathyroid−adenoma

PC−3

PC−9

Peyer−s−patch

Peyer−s−patch

Peyer−s−patchPeyer−s−patch

prostate−gland
prostate−gland

retinal−pigment−epithelial−cell

right−lobe−of−liver

RWPE1

RWPE2

sigmoid−colon

sigmoid−colon

sigmoid−colon

sigmoid−colon

sigmoid−colon

SK−N−SHSK−N−SH

smooth−muscle−cell

spleen

spleen

spleen

spleen

spleen

stomach

stomach

stomach
stomach

SU−DHL−6

subcutaneous−adipose−tissuesubcutaneous−adipose−tissue

suprapubic−skin

suprapubic−skin

testis

testis

thyroid−glandthyroid−gland

thyroid−gland

tibial−artery

tibial−nerve

tibial−nerve

tibial−nerve

transverse−colon

transverse−colon

transverse−colon

transverse−colon

transverse−colontransverse−colon

transverse−colon

upper−lobe−of−left−lung

upper−lobe−of−left−lung
upper−lobe−of−left−lung

upper−lobe−of−left−lung

uterus
uterus

vagina

vagina

VCaP

WERI−Rb−1

WI38

State
●a
●a
●a

cancer
normal
stem

Type
● immortalized−cell−line

in−vitro−differentiated−cells
induced−pluripotent−stem−cell−line
primary−cell
stem−cell
tissue

t−SNE: CTCF
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●

A549
A549

adrenal−gland

adrenal−gland

body−of−pancreasbody−of−pancreasbody−of−pancreas

body−of−pancreas

breast−epithelium
breast−epithelium

endothelial−cell−of−umbilical−vein
endothelial−cell−of−umbilical−vein

endothelial−cell−of−umbilical−vein

esophagus−muscularis−mucosa

esophagus−squamous−epithelium

esophagus−squamous−epithelium

esophagus−squamous−epithelium

esophagus−squamous−epithelium

gastrocnemius−medialisgastrocnemius−medialis

gastroesophageal−sphincter

gastroesophageal−sphincter

gastroesophageal−sphincter

GM10847

GM12878

GM12878

GM12891
GM12891

GM12892

GM12892 GM15510
GM18505 GM18526

GM18951
GM19099GM19193

H1−hESC

H1−hESC

H54

heart−left−ventricle

heart−left−ventricle

HeLa−S3HeLa−S3

HepG2

HepG2

K562

K562

K562K562
K562

lower−leg−skin

lower−leg−skin

MCF−10A

MCF−7MCF−7MCF−7

ovary

Peyer−s−patch
Peyer−s−patch

prostate−gland

prostate−gland

Raji

right−lobe−of−liver

sigmoid−colon
sigmoid−colon

sigmoid−colon
sigmoid−colon

sigmoid−colon

spleen

spleen

spleen

spleen

stomach

stomach

stomach

suprapubic−skin

suprapubic−skin

testis

thyroid−gland

thyroid−gland

tibial−nerve

tibial−nerve

transverse−colon

transverse−colon

transverse−colon

transverse−colon

upper−lobe−of−left−lung

upper−lobe−of−left−lung

upper−lobe−of−left−lung
upper−lobe−of−left−lung

uterus

uterus vagina

vagina

State
●a
●a
●a

cancer
normal
stem

Type
● immortalized−cell−line

primary−cell
stem−cell
tissue

t−SNE: POLR2A
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A549
A549

adrenal−gland

adrenal−gland

body−of−pancreasbody−of−pancreasbody−of−pancreas

body−of−pancreas

breast−epitheliumbreast−epithelium

endothelial−cell−of−umbilical−vein

endothelial−cell−of−umbilical−vein

endothelial−cell−of−umbilical−vein

esophagus−muscularis−mucosaesophagus−squamous−epithelium

esophagus−squamous−epithelium

esophagus−squamous−epithelium

esophagus−squamous−epithelium

gastrocnemius−medialis
gastrocnemius−medialis

gastroesophageal−sphincter

gastroesophageal−sphincter

gastroesophageal−sphincter

GM10847

GM12878

GM12878

GM12891

GM12891

GM12892

GM12892

GM15510

GM18505

GM18526
GM18951GM19099

GM19193

H1−hESC

H1−hESC

H54

heart−left−ventricle

heart−left−ventricle
HeLa−S3HeLa−S3

HepG2
HepG2

K562

K562

K562
K562

K562

lower−leg−skin

lower−leg−skinMCF−10A

MCF−7MCF−7

MCF−7

ovary

Peyer−s−patchPeyer−s−patch

prostate−glandprostate−gland

Raji

right−lobe−of−liver

sigmoid−colonsigmoid−colon

sigmoid−colon
sigmoid−colon

sigmoid−colon

spleen

spleen

spleen

spleen

stomach
stomach

stomach

suprapubic−skin

suprapubic−skin

testis

thyroid−gland

thyroid−gland

tibial−nerve

tibial−nerve

transverse−colon

transverse−colon
transverse−colon

transverse−colon

upper−lobe−of−left−lung

upper−lobe−of−left−lung

upper−lobe−of−left−lungupper−lobe−of−left−lung

uterus

uterusvagina

vagina

State
●a
●a
●a

cancer
normal
stem

Type
● immortalized−cell−line

primary−cell
stem−cell
tissue

t−SNE: POLR2A



EP300



●

●

●

●

●

●

●

breast−epithelium

breast−epitheliumbreast−epithelium

esophagus−muscularis−mucosa

esophagus−muscularis−mucosa

esophagus−muscularis−mucosa

gastroesophageal−sphincter

gastroesophageal−sphincter

gastroesophageal−sphincter

GM12878

GM12878

GM12878

H1−hESC

H1−hESC

HeLa−S3

HepG2
HepG2

K562

neural−cell

omental−fat−padomental−fat−pad

ovary

ovary prostate−gland

sigmoid−colon

sigmoid−colonsigmoid−colon

sigmoid−colon

stomachstomach

stomach

subcutaneous−adipose−tissue
subcutaneous−adipose−tissue

subcutaneous−adipose−tissue

suprapubic−skin

suprapubic−skin

tibial−nerve

tibial−nerve

transverse−colon

transverse−colon

transverse−colon

upper−lobe−of−left−lung

upper−lobe−of−left−lung

upper−lobe−of−left−lung

upper−lobe−of−left−lung

vagina

vagina

Type
● immortalized−cell−line

in−vitro−differentiated−cells
stem−cell
tissue

State
●a
●a
●a

cancer
normal
stem

t−SNE: EP300
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A549

A549

adrenal−gland

adrenal−gland

adrenal−gland

adrenal−gland

adrenal−gland

adrenal−gland

adrenal−gland

adrenal−gland

adrenal−gland

amniotic−epithelial−cell

amniotic−epithelial−cell

arm−bone

arm−bone

ascending−aorta

astrocyte

astrocyte
astrocyte−of−the−cerebellum
astrocyte−of−the−cerebellum

B−cellB−cell

BE2CBE2C

body−of−pancreas

body−of−pancreas

brainbrain

brain

brain

brain

brain

brain

brain

brain

brain
brain

brain

brain

brain

brain−microvascular−endothelial−cell

brain−microvascular−endothelial−cell

brain−pericyte

breast−epithelium

bronchial−epithelial−cell

bronchial−epithelial−cell

Caco−2
Caco−2

cardiac−fibroblast

cardiac−fibroblastcardiac−mesoderm

cardiac−mesoderm

cardiac−mesoderm

cardiac−mesoderm

cardiac−mesodermcardiac−mesoderm

CD14−positive−monocyte

CD14−positive−monocyte

CD14−positive−monocyteCD14−positive−monocyte

CD1c−positive−myeloid−dendritic−cell

CD1c−positive−myeloid−dendritic−cell

CD4−positive,−alpha−beta−T−cell

CD4−positive,−alpha−beta−T−cellCD4−positive,−alpha−beta−T−cell
CD4−positive,−alpha−beta−T−cell

CD4−positive,−alpha−beta−T−cell
CD8−positive,−alpha−beta−T−cellCD8−positive,−alpha−beta−T−cell

CD8−positive,−alpha−beta−T−cell

CD8−positive,−alpha−beta−T−cell

CD8−positive,−alpha−beta−T−cell

choroid−plexus−epithelial−cell

choroid−plexus−epithelial−cell
CMK

common−myeloid−progenitor,−CD34−positivecommon−myeloid−progenitor,−CD34−positive

common−myeloid−progenitor,−CD34−positive

common−myeloid−progenitor,−CD34−positive

common−myeloid−progenitor,−CD34−positive

common−myeloid−progenitor,−CD34−positive

common−myeloid−progenitor,−CD34−positive

common−myeloid−progenitor,−CD34−positive

common−myeloid−progenitor,−CD34−positive

common−myeloid−progenitor,−CD34−positive

common−myeloid−progenitor,−CD34−positive

common−myeloid−progenitor,−CD34−positive

common−myeloid−progenitor,−CD34−positive

coronary−artery

coronary−artery

Daoy

Daoy
dedifferentiated−amniotic−fluid−mesenchymal−stem−cell

dedifferentiated−amniotic−fluid−mesenchymal−stem−cell

dermis−blood−vessel−endothelial−cell

dermis−blood−vessel−endothelial−cell

dermis−blood−vessel−endothelial−cell

dermis−blood−vessel−endothelial−cell

dermis−blood−vessel−endothelial−celldermis−blood−vessel−endothelial−celldermis−microvascular−lymphatic−vessel−endothelial−celldermis−microvascular−lymphatic−vessel−endothelial−cell

EL

EL

ELR

ELR

endodermal−cell

endodermal−cell

epithelial−cell−of−prostateepithelial−cell−of−prostate
epithelial−cell−of−proximal−tubule
epithelial−cell−of−proximal−tubule

esophagus−muscularis−mucosa

esophagus−squamous−epithelium

eye
eyeeye

femur

fibroblast−of−dermis

fibroblast−of−dermis

fibroblast−of−gingiva

fibroblast−of−gingivafibroblast−of−gingiva

fibroblast−of−gingiva
fibroblast−of−lungfibroblast−of−lung

fibroblast−of−lung

fibroblast−of−lungfibroblast−of−mammary−gland

fibroblast−of−mammary−gland

fibroblast−of−pedal−digit−skin
fibroblast−of−pedal−digit−skin

fibroblast−of−peridontal−ligament

fibroblast−of−peridontal−ligament

fibroblast−of−pulmonary−artery

fibroblast−of−pulmonary−arteryfibroblast−of−skin−of−abdomen
fibroblast−of−the−aortic−adventitia

fibroblast−of−the−aortic−adventitia

fibroblast−of−the−conjunctivafibroblast−of−the−conjunctiva

fibroblast−of−upper−leg−skin

fibroblast−of−upper−leg−skin

forelimb−muscle

foreskin−fibroblastforeskin−fibroblast

foreskin−fibroblast
foreskin−keratinocyte

foreskin−melanocyte

foreskin−melanocyte

gastrocnemius−medialis

glomerular−endothelial−cell
glomerular−endothelial−cell

GM06990

GM06990

GM12864

GM12878

GM12878

GM23248

GM23248

GM23338

GM23338

H1−hESC

H1−hESC

H7−hESC

H7−hESC

H9

HAP−1HAP−1
HCT116HCT116

heart

heart

heart

heart

heart

heart

heart

heart

heart

heart

heart

heart

heart

heart

heart

heart

heart−left−ventricle

heart−left−ventricle

heart−left−ventricle
heart−left−ventricleheart−right−ventricle

heart−right−ventricle

HeLa−S3

HeLa−S3

hematopoietic−multipotent−progenitor−cell

hematopoietic−multipotent−progenitor−cell

hematopoietic−multipotent−progenitor−cell

hematopoietic−multipotent−progenitor−cell

hepatocyte

hepatocyte

HepG2

HepG2
HFF−Myc

HFF−Myc

hindlimb−muscle

HL−60

HL−60

HS−27AHS−5

IMR−90
iPS−DF−19.11

iPS−DF−19.7iPS−DF−4.7
iPS−DF−6.9

islet−precursor−cell

islet−precursor−cell

Jurkat−clone−E61Jurkat−clone−E61

K562

K562

K562K562

Karpas−422

Karpas−422

KBM−7

KBM−7

keratinocytekeratinocyte

kidney

kidney

kidney

kidney

kidney

kidney

kidneykidney

kidney

kidney

kidney

kidney

kidney

kidney

kidney

kidney

kidney

kidney−epithelial−cellkidney−epithelial−cell

L1−S8R
L1−S8R

large−intestine

large−intestine
large−intestine

large−intestinelarge−intestinelarge−intestinelarge−intestine
large−intestine

large−intestine

large−intestine

large−intestine

large−intestine

large−intestine

large−intestine

left−cardiac−atrium

left−kidney

left−kidney

left−kidney

left−kidney

left−kidney

left−kidney left−kidney

left−kidney

left−lung

left−lung

left−lung

left−lung

left−lung

left−lung

left−lung

left−lung

left−lung

left−lung

left−lung

left−lung

left−lung

left−renal−cortex−interstitium

left−renal−cortex−interstitium

left−renal−cortex−interstitium

left−renal−cortex−interstitium

left−renal−pelvis

left−renal−pelvis
left−renal−pelvisleft−renal−pelvis

leg−boneleg−bone

liver

liver

liver

liver

LNCaP−clone−FGC

LNCaP−clone−FGC

lower−leg−skin

lung

lung

lung

lung

lung

lung

lung

lung

lung

lung

lung

lunglung−microvascular−endothelial−cell

lung−microvascular−endothelial−cell

M059J

M059J

mammary−epithelial−cell

mammary−epithelial−cell

MCF−7

MCF−7

MCF−7

MCF−7

muscle−of−arm

muscle−of−arm
muscle−of−arm

muscle−of−arm

muscle−of−arm

muscle−of−arm

muscle−of−arm

muscle−of−arm

muscle−of−arm

muscle−of−arm

muscle−of−arm

muscle−of−arm

muscle−of−arm

muscle−of−arm

muscle−of−arm

muscle−of−arm muscle−of−armmuscle−of−back

muscle−of−back

muscle−of−back

muscle−of−back
muscle−of−back

muscle−of−back

muscle−of−back muscle−of−back

muscle−of−back

muscle−of−back

muscle−of−back

muscle−of−back

muscle−of−back

muscle−of−back

muscle−of−back

muscle−of−leg

muscle−of−leg

muscle−of−leg

muscle−of−leg

muscle−of−leg

muscle−of−leg

muscle−of−leg

muscle−of−leg

muscle−of−leg
muscle−of−leg

muscle−of−legmuscle−of−legmuscle−of−trunk

muscle−of−trunk

muscle−of−trunk

myotube

myotube

naive−thymus−derived−CD4−positive,−alpha−beta−T−cell

naive−thymus−derived−CD4−positive,−alpha−beta−T−cell

natural−killer−cell

natural−killer−cell

natural−killer−cell

neural−stem−progenitor−cell

non−pigmented−ciliary−epithelial−cell

non−pigmented−ciliary−epithelial−cell

NT2−D1

NT2−D1

occipital−lobe

OCI−LY7OCI−LY7

omental−fat−pad

omental−fat−pad

ovary

ovary

ovary Panc1
Panc1

pancreas

pancreas

PC−9

PC−9

Peyer−s−patch

Peyer−s−patch

Peyer−s−patch

placenta

placenta

placenta

placenta

placenta

placenta

placenta

placenta
placenta

placenta

placenta
placenta

placenta

placenta

placenta

prostate−gland

psoas−muscle

pulmonary−artery−endothelial−cell

regulatory−T−cell

renal−cortex−interstitium

renal−cortex−interstitium
renal−cortex−interstitium

renal−cortex−interstitium

renal−cortex−interstitium

renal−cortex−interstitiumrenal−cortex−interstitium

renal−cortex−interstitium

renal−cortex−interstitium

renal−cortex−interstitium
renal−cortex−interstitium

renal−cortical−epithelial−cell

renal−cortical−epithelial−cell

renal−pelvis

renal−pelvis
renal−pelvis

renal−pelvis

renal−pelvis

renal−pelvis

renal−pelvis
renal−pelvis

renal−pelvis

renal−pelvis

retina

retina

retina

retina

retina

retinal−pigment−epithelial−cell
retinal−pigment−epithelial−cell

right−atrium−auricular−region

right−atrium−auricular−region

right−kidney

right−kidneyright−kidney

right−kidney

right−kidney

right−kidney

right−kidney

right−kidney

right−kidney
right−kidney

right−lobe−of−liver

right−lung

right−lung

right−lung

right−lung

right−lung

right−lung

right−lung

right−lung

right−lung

right−lung

right−lung

right−renal−cortex−interstitium

right−renal−cortex−interstitium

right−renal−cortex−interstitium

right−renal−pelvis

right−renal−pelvis

right−renal−pelvis

right−renal−pelvis

sigmoid−colon

sigmoid−colon

SJCRH30

SK−MEL−5

SK−MEL−5

SK−N−MCSK−N−MC

skeletal−muscle−cell

skeletal−muscle−myoblast

skeletal−muscle−myoblast

skin−fibroblast

skin−fibroblast

skin−fibroblast

skin−fibroblast

skin−fibroblast

skin−fibroblast

skin−fibroblast

skin−fibroblast

skin−fibroblast

skin−fibroblast

skin−fibroblast

skin−fibroblast

skin−fibroblast

skin−fibroblast

skin−fibroblast

skin−fibroblast

skin−fibroblast

skin−of−body

small−intestine

small−intestine

small−intestine

small−intestine

small−intestine

small−intestine
small−intestine

small−intestine

small−intestine
small−intestine

small−intestine

small−intestine
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