
* *

* *

**

*

ChIP
controls

Unbound
Promoters

Promoters bound by Pol II in mES according to ChIP-qPCR

negative
control
threshold

* Sites missed by ChIP-chip calling strategy.

C
yc

le
 D

iff
er

en
ce

14

12

10

8

6

4

2

0

Figure S1



Figure S2



-2        -1           0          1           2
0

6000

12000

N
um

be
r o

f P
ol

 II
 b

ou
nd

 s
ite

s

<1% Gene Desert

35% Intronic

27% Exonic

16% 5’ Distal

7% 3’ Proximal

15% 3’ Distal

A)

B)

C)

CAGE-matched Pol II sites, n=5,153

Putative promoters, n=382

TSS-matched Pol II sites, n=16,976

Relative distance (Kbp)
to matched 5’ end

1% Gene Desert

36% Intronic

11% Exonic25% 5’ Distal

1% 3’ Proximal

26% 3’ Distal

Figure S3



  relative tissue expression

P
ol

 II
 (l

og
2R

)

brain

heart

kidney

liver

mES

5Kbp

Creg1 Gene
RIKEN CAGE TC

-3         0         3

Gene locus with multiple Pol II binding

5 _

0 _
5 _

0 _
5 _

0 _
5 _

0 _
5 _

0 _

Figure S4



Figure S5



relative tissue-specific expression

low Q                                high Q
(tissue-enriched)
                            

Gabra1
Glrb
Foxg1
Hpcal4
Snap25
Vmp
Stmn4
Dbccr1
Spock3
Slc4a10

Actc1
Mb
Myl2
Myom1
Nppa
Obscn
Rrad
Myoz2
Ckmt2
Lmod2

Fxyd2
Cdh16
Dnase1
Ggt1
Guca2b
Umod
Slc5a12
Aldrl6
Tmem27
1810022C23Rik

Fgb
Arg1
Asgr1
Cyp1a2
Cyp2a12
Es1
Itih4
Gulo
Rdh7
2010321J07Rik

Tdgf1
Zfp42
Nanog
Trap1a
Esco2
Ccnb2
Pou5f1
2410116G06Rik
2410003J06Rik
Psma8

Top2a
Cenph
Ube2c
Sgol1
Bub1
Zic3
Sox2
Bub1b
Cdc2a
Dnmt3b

A) Brain

B) Heart

C) Kidney

D) Liver

E) mES c1

F) mES c2

Figure S6



5

0
5

0

mES Pol II

mES H3K4me3

_

_
 _

_

5

0
5

0

_

_
 _

_

ChIP log2R

A) ChIP enrichment at 4930511H11Rik              B) ChIP enrichment at Tmcc3                   

5 Kbp5 Kbp

brain       heart     kidney    liver      mES brain       heart     kidney    liver      mES

brown fat
adipose tissue
adrenal gland

bone
bone marrow

amygdala
frontal cortex

preoptic
trigeminal

cerebellum
cerebral cortex

dorsal root ganglia
dorsal striatum

hippocampus
hypothalamus

main olfactory epithelium
olfactory bulb

spinal cord lower
spinal cord upper

substantia nigra
blastocysts

embryo day 10.5
embryo day 6.5
embryo day 7.5
embryo day 8.5
embryo day 9.5

fertilized egg
mammary gland

ovary
placenta
prostate

testis
umbilical cord

uterus
oocyte

heart
large intestine
small intestine
B220+B-cells
CD4+T-cells
CD8+T-cells

liver
lung

lymph node
skeletal muscle

vomeronasal organ
salivary gland

tongue
pancreas

pituitary
digits

epidermis
snout epidermis

spleen
stomach

thymus
thyroid

trachea
bladder
kidney
retina

mean signal
Mouse GeneAtlas GNF1M (gcRMA)

 0       1,250         0                                                     50,000

fertilized egg

testis

oocyte

                 E) 4930511H11Rik Gene Atlas Expression   F) Tmcc3 Gene Atlas Expression

C) 4930511H11Rik expresion                             D) Tmcc3 expression                  

Figure S7



0.00.20.40.60.81.0

 MES Other 
Tissues 

Total unmatched  
tissue-enriched Pol2 
sites 

414 405 

Co-localized Nanog  
(ChIP-PET, n=3006) 

95  1 

Co-localized Oct4 
(ChIP-PET, n=1083) 

32 0 

Co-localized Nanog 
and Oct4 

26 0 

Total Co-localized 
Nanog/Oct4  

101 
(24%) 

1 
(0.2%) 
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tissue genes ECS p-value
brain 219 19.63 <1e-16
heart 70 10.95 <1e-16
kidney 174 17.80 <1e-16
liver 159 18.71 <1e-16
mes1 157 10.11 <1e-16
mes2 158 14.08 <1e-16
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Tissue GO-BP p-value Tissue GO-BP p-value
brain cell-cell signaling 3.9E-10 mES c1 cell proliferation 5.2E-04

establishment of localization 1.7E-06 regulation of cellular physiological process 1.7E-03
transport 9.9E-06 anterior/posterior pattern formation 5.4E-03
nervous system development 1.5E-05 cell motility 6.9E-03
regulation of cyclase activity 8.5E-03 localization of cell 6.9E-03
regulation of lyase activity 8.5E-03 embryonic development (sensu Metazoa) 8.9E-03
neuron differentiation 2.5E-02 negative regulation of physiological process 1.3E-02
cell motility 4.2E-02 positive regulation of physiological process 2.1E-02
localization of cell 4.2E-02 embryonic pattern specification 2.5E-02

heart muscle contraction 9.9E-14 cell growth 2.5E-02
circulation 3.6E-06 positive regulation of cellular process 2.6E-02
muscle development 7.1E-04 morphogenesis of a branching structure 3.8E-02
embryonic heart tube development 9.4E-04 cell cycle 4.1E-02
muscle cell differentiation 5.5E-03 regulation of metabolism 4.8E-02
regulation of organismal physiological process 7.8E-03 mES c2 cell cycle 5.6E-09
organ morphogenesis 1.1E-02 cell division 3.9E-08
embryonic development (sensu Metazoa) 1.4E-02 chromosome segregation 4.9E-06

kidney establishment of localization 5.3E-08 primary metabolism 3.3E-05
transport 1.5E-07 cellular metabolism 8.5E-05
organ morphogenesis 3.2E-05 macromolecule metabolism 1.4E-03
ion homeostasis 7.2E-04 regulation of cellular physiological process 2.0E-03
cell homeostasis 2.9E-02 response to DNA damage stimulus 1.2E-02
skeletal development 3.3E-02 regulation of metabolism 1.2E-02

liver transport 1.1E-06 embryonic development (sensu Metazoa) 1.2E-02
nitrogen compound metabolism 2.7E-06 DNA methylation 1.4E-02
blood coagulation 3.1E-06 positive regulation of cellular process 4.1E-02
regulation of body fluids 1.3E-05
establishment of localization 1.3E-05
response to pest, pathogen or parasite 1.7E-04
immune response 2.0E-04
response to other organism 2.4E-04
catabolism 3.9E-04
cell homeostasis 5.6E-04
urea cycle intermediate metabolism 2.2E-03
defense response 2.8E-03
response to wounding 8.0E-03
glucose homeostasis 1.1E-02
cellular metabolism 1.7E-02
regulation of organismal physiological process 2.4E-02
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