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Supplementary Figure S1. Sample relationships using diverse epigenome marks colored according to Reference 
Epigenome Mapping Center (REMC). Multi-Dimensional Scaling (MDS) Analysis of all 111 Roadmap Epigenomics 
reference epigenomes for histone modification marks when available (see Fig. 2). Signal confidence scores for each 
histone mark are computed in relevant chromatin states (see Methods). Plot and location of each point is identical to 
Fig. S10, but instead of denoting tissue/cell type, the colors denote the REMC production location, to evaluate whether 
the clustering is primarily driven by the biological samples or the production centers due to technical differences. 
REMCs are: Broad Institute (BI), UC San Francisco (UCSF), University of British Columbia (UBC), UC San Diego 
(UCSD), University of Washington (UW). Comparison of this figure with Figure S10 shows that the primary driver is 
biological samples, not production centers (although some samples of similar provenance/biology were profiled at one 
center only - e.g. Adult Brain at BI, epithelial cells at UCSF-UBC). 
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a. TF binding overlap with chromatin states, both in GM12878 (E116)

b. TF binding overlap with chromatin states, both in K562 (E123)

c. TF binding overlap with chromatin states, both in H1-ESC (E003)

Supplementary Figure S2. TF binding coverage for TF ChIP-seq peaks profiled in matched cell types shows distinct 
associations of different TFs with promoters, TSS-flanking regions, or enhancers, and repressors such as Ezh2 with 
Polycomb repressed chromatin states in GM12878 (a), K562 (b), and H1 ESCs (c). 
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b. Conserved element overlap (GERP) with 18 state coreMarks+K27ac model

Supplementary Figure S3. Evolutionary conservation analysis of chromatin states in each cell type for conserved 
elements (GERP), using all conserved elements (a,b), or only non-exonic conserved elements (c,d) for both the 15-state 
model (a,c) and the 18-state model (b,d). a,b: When considering all conserved elements (both exonic and non-exonic), 
the strongest fold-enrichments are observed with active promoters (TssA), promoter flanking states (TxFlnk), and biva-
lent states (TssBiv, EnhBiv). c,d. When considering only non-exonic conserved elements (by subtracting parts of 
elements that overlap exons, either coding or non-coding), the 15-state model enrichment for TxFlnk decreases, indicat-
ing it was partly driven by exon overlap, but the enrichments for TssA, TssBiv, and BivFlnk remain high, indicating that 
they are likely due to conserved elements outside coding regions or other known exons. For the 18-state model, the 
enrichment for both TssA and TssBiv decreases, indicating it was partly driven by exon overlap, and for enhancer 
regions, the relative enrichment of EnhG1 and EnhG2 states decreases, but the relative enrichment for EnhA1 and 
EnhA2 increases, consistent with a stronger enrichment for regulatory sequence elements within active enhancer states.
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c. Non-exonic conserved element overlap (GERP) with 15 state coreMarks Model

d. Non-exonic conserved element overlap (GERP) with 18 state coreMarks+K27ac model

LN
G

.IM
R

90
.E

01
7

ES
C

.H
9.

E0
08

ES
C

.H
U

ES
6.

E0
15

ES
C

.H
U

ES
48

.E
01

4
ES

C
.H

U
ES

64
.E

01
6

ES
C

.H
1.

E0
03

IP
SC

.2
0B

.E
02

0
IP

SC
.1

8.
E0

19
IP

SC
.D

F.
6.

9.
E0

21
IP

SC
.D

F.
19

.1
1.

E0
22

ES
D

R
.H

1.
N

EU
R

.P
RO

G
.E

00
7

ES
D

R
.C

D
56

.M
ES

O
.E

01
3

ES
D

R
.C

D
56

.E
C

TO
.E

01
2

ES
D

R
.C

D
18

4.
EN

D
O

.E
01

1
ES

D
R

.H
1.

BM
P4

.M
ES

O
.E

00
4

ES
D

R
.H

1.
BM

P4
.T

RO
P.

E0
05

ES
D

R
.H

1.
M

SC
.E

00
6

BL
D

.P
ER

.M
O

N
U

C
.P

C
.E

06
2

BL
D

.C
D

3.
PP

C
.E

03
4

BL
D

.C
D

4.
C

D
25

I.C
D

12
7.

TM
EM

PC
.E

04
5

BL
D

.C
D

4.
C

D
25

.C
D

12
7M

.T
R

EG
PC

.E
04

4
BL

D
.C

D
4.

C
D

25
M

.T
PC

.E
04

3
BL

D
.C

D
4.

C
D

25
M

.C
D

45
R

A.
N

PC
.E

03
9

BL
D

.C
D

4.
C

D
25

M
.IL

17
M

.P
L.

TP
C

.E
04

1
BL

D
.C

D
4.

C
D

25
M

.IL
17

P.
PL

.T
PC

.E
04

2
BL

D
.C

D
4.

C
D

25
M

.C
D

45
RO

.M
PC

.E
04

0
BL

D
.C

D
4.

M
PC

.E
03

7
BL

D
.C

D
8.

M
PC

.E
04

8
BL

D
.C

D
4.

N
PC

.E
03

8
BL

D
.C

D
8.

N
PC

.E
04

7
BL

D
.C

D
14

.P
C

.E
02

9
BL

D
.M

O
B.

C
D

34
.P

C
.F

.E
05

0
BL

D
.C

D
19

.P
PC

.E
03

2
BL

D
.C

D
56

.P
C

.E
04

6
ST

R
M

.M
RW

.M
SC

.E
02

6
ST

R
M

.C
H

O
N

.M
RW

.D
R

.M
SC

.E
04

9
SK

IN
.P

EN
.F

R
SK

.F
IB

.0
1.

E0
55

SK
IN

.P
EN

.F
R

SK
.F

IB
.0

2.
E0

56
SK

IN
.P

EN
.F

R
SK

.M
EL

.0
1.

E0
59

SK
IN

.P
EN

.F
R

SK
.M

EL
.0

3.
E0

61
SK

IN
.P

EN
.F

R
SK

.K
ER

.0
3.

E0
58

TH
YM

.E
11

2
TH

YM
.F

ET
.E

09
3

BR
N

.H
IP

P.
M

ID
.E

07
1

BR
N

.S
U

B.
N

IG
.E

07
4

BR
N

.A
N

T.
C

AU
D

.E
06

8
BR

N
.C

IN
G

.G
YR

.E
06

9
BR

N
.IN

F.
TM

P.
E0

72
BR

N
.A

N
G

.G
YR

.E
06

7
BR

N
.D

L.
PR

FR
N

TL
.C

RT
X.

E0
73

FA
T.

AD
IP

.N
U

C
.E

06
3

M
U

S.
PS

O
AS

.E
10

0
M

U
S.

SK
LT

.F
.E

10
8

M
U

S.
TR

N
K.

FE
T.

E0
89

M
U

S.
LE

G
.F

ET
.E

09
0

H
RT

.A
TR

.R
.E

10
4

H
RT

.V
EN

T.
L.

E0
95

H
RT

.V
N

T.
R

.E
10

5
VA

S.
AO

R
.E

06
5

G
I.D

U
O

.S
M

.M
U

S.
E0

78
G

I.C
LN

.S
M

.M
U

S.
E0

76
G

I.R
EC

T.
SM

.M
U

S.
E1

03
G

I.S
TM

C
.M

U
S.

E1
11

G
I.S

TM
C

.F
ET

.E
09

2
G

I.S
.IN

T.
FE

T.
E0

85
G

I.L
.IN

T.
FE

T.
E0

84
G

I.S
.IN

T.
E1

09
G

I.C
LN

.S
IG

.E
10

6
G

I.C
LN

.M
U

C
.E

07
5

G
I.R

EC
T.

M
U

C
.2

9.
E1

01
G

I.R
EC

T.
M

U
C

.3
1.

E1
02

G
I.E

SO
.E

07
9

G
I.S

TM
C

.G
AS

T.
E0

94
PL

C
N

T.
AM

N
.E

09
9

O
VR

Y.
E0

97
PA

N
C

.IS
LT

.E
08

7
AD

R
L.

G
LN

D
.F

ET
.E

08
0

PL
C

N
T.

FE
T.

E0
91

LI
V.

AD
LT

.E
06

6
PA

N
C

.E
09

8
LN

G
.E

09
6

SP
LN

.E
11

3
LN

G
.A

54
9.

ET
O

H
00

2.
C

N
C

R
.E

11
4

BL
D

.D
N

D
41

.C
N

C
R

.E
11

5
BL

D
.G

M
12

87
8.

E1
16

C
RV

X.
H

EL
AS

3.
C

N
C

R
.E

11
7

LI
V.

H
EP

G
2.

C
N

C
R

.E
11

8
BR

ST
.H

M
EC

.E
11

9
M

U
S.

H
SM

M
.E

12
0

M
U

S.
H

SM
M

T.
E1

21
VA

S.
H

U
VE

C
.E

12
2

BL
D

.K
56

2.
C

N
C

R
.E

12
3

BL
D

.C
D

14
.M

O
N

O
.E

12
4

BR
N

.N
H

A.
E1

25
SK

IN
.N

H
D

FA
D

.E
12

6
SK

IN
.N

H
EK

.E
12

7
LN

G
.N

H
LF

.E
12

8
BO

N
E.

O
ST

EO
.E

12
9

18_Quies

17_ReprPCWk

16_ReprPC

15_EnhBiv

14_TssBiv

13_Het

12_ZNF/Rpts

11_EnhWk

10_EnhA2

9_EnhA1

8_EnhG2

7_EnhG1

6_TxWk

5_Tx

4_TssFlnkD

3_TssFlnkU

2_TssFlnk

1_TssA

1 2 3 4

LN
G

.IM
R

90
.E

01
7

ES
C

.W
A7

.E
00

2
ES

C
.H

9.
E0

08
ES

C
.I3

.E
00

1
ES

C
.H

U
ES

6.
E0

15
ES

C
.H

U
ES

48
.E

01
4

ES
C

.H
U

ES
64

.E
01

6
ES

C
.H

1.
E0

03
ES

C
.4

ST
AR

.E
02

4
IP

SC
.2

0B
.E

02
0

IP
SC

.1
8.

E0
19

IP
SC

.1
5b

.E
01

8
IP

SC
.D

F.
6.

9.
E0

21
IP

SC
.D

F.
19

.1
1.

E0
22

ES
D

R
.H

1.
N

EU
R

.P
RO

G
.E

00
7

ES
D

R
.H

9.
N

EU
R

.P
RO

G
.E

00
9

ES
D

R
.H

9.
N

EU
R

.E
01

0
ES

D
R

.C
D

56
.M

ES
O

.E
01

3
ES

D
R

.C
D

56
.E

C
TO

.E
01

2
ES

D
R

.C
D

18
4.

EN
D

O
.E

01
1

ES
D

R
.H

1.
BM

P4
.M

ES
O

.E
00

4
ES

D
R

.H
1.

BM
P4

.T
RO

P.
E0

05
ES

D
R

.H
1.

M
SC

.E
00

6
BL

D
.P

ER
.M

O
N

U
C

.P
C

.E
06

2
BL

D
.C

D
3.

PP
C

.E
03

4
BL

D
.C

D
4.

C
D

25
I.C

D
12

7.
TM

EM
PC

.E
04

5
BL

D
.C

D
3.

C
PC

.E
03

3
BL

D
.C

D
4.

C
D

25
.C

D
12

7M
.T

R
EG

PC
.E

04
4

BL
D

.C
D

4.
C

D
25

M
.T

PC
.E

04
3

BL
D

.C
D

4.
C

D
25

M
.C

D
45

R
A.

N
PC

.E
03

9
BL

D
.C

D
4.

C
D

25
M

.IL
17

M
.P

L.
TP

C
.E

04
1

BL
D

.C
D

4.
C

D
25

M
.IL

17
P.

PL
.T

PC
.E

04
2

BL
D

.C
D

4.
C

D
25

M
.C

D
45

RO
.M

PC
.E

04
0

BL
D

.C
D

4.
M

PC
.E

03
7

BL
D

.C
D

8.
M

PC
.E

04
8

BL
D

.C
D

4.
N

PC
.E

03
8

BL
D

.C
D

8.
N

PC
.E

04
7

BL
D

.C
D

14
.P

C
.E

02
9

BL
D

.C
D

19
.C

PC
.E

03
1

BL
D

.C
D

34
.P

C
.E

03
5

BL
D

.M
O

B.
C

D
34

.P
C

.M
.E

05
1

BL
D

.M
O

B.
C

D
34

.P
C

.F
.E

05
0

BL
D

.C
D

34
.C

C
.E

03
6

BL
D

.C
D

19
.P

PC
.E

03
2

BL
D

.C
D

56
.P

C
.E

04
6

BL
D

.C
D

15
.P

C
.E

03
0

ST
R

M
.M

RW
.M

SC
.E

02
6

ST
R

M
.C

H
O

N
.M

RW
.D

R
.M

SC
.E

04
9

FA
T.

AD
IP

.D
R

.M
SC

.E
02

5
FA

T.
M

SC
.D

R
.A

D
IP

.E
02

3
M

U
S.

SA
T.

E0
52

SK
IN

.P
EN

.F
R

SK
.F

IB
.0

1.
E0

55
SK

IN
.P

EN
.F

R
SK

.F
IB

.0
2.

E0
56

SK
IN

.P
EN

.F
R

SK
.M

EL
.0

1.
E0

59
SK

IN
.P

EN
.F

R
SK

.M
EL

.0
3.

E0
61

SK
IN

.P
EN

.F
R

SK
.K

ER
.0

2.
E0

57
SK

IN
.P

EN
.F

R
SK

.K
ER

.0
3.

E0
58

BR
ST

.H
M

EC
.3

5.
E0

28
BR

ST
.M

YO
.E

02
7

BR
N

.G
AN

G
EM

.D
R

.N
R

SP
H

R
.E

05
4

BR
N

.C
RT

X.
D

R
.N

R
SP

H
R

.E
05

3
TH

YM
.E

11
2

TH
YM

.F
ET

.E
09

3
BR

N
.H

IP
P.

M
ID

.E
07

1
BR

N
.S

U
B.

N
IG

.E
07

4
BR

N
.A

N
T.

C
AU

D
.E

06
8

BR
N

.C
IN

G
.G

YR
.E

06
9

BR
N

.IN
F.

TM
P.

E0
72

BR
N

.A
N

G
.G

YR
.E

06
7

BR
N

.D
L.

PR
FR

N
TL

.C
RT

X.
E0

73
BR

N
.G

R
M

.M
TR

X.
E0

70
BR

N
.F

ET
.F

.E
08

2
BR

N
.F

ET
.M

.E
08

1
FA

T.
AD

IP
.N

U
C

.E
06

3
M

U
S.

PS
O

AS
.E

10
0

M
U

S.
SK

LT
.F

.E
10

8
M

U
S.

SK
LT

.M
.E

10
7

M
U

S.
TR

N
K.

FE
T.

E0
89

M
U

S.
LE

G
.F

ET
.E

09
0

H
RT

.F
ET

.E
08

3
H

RT
.A

TR
.R

.E
10

4
H

RT
.V

EN
T.

L.
E0

95
H

RT
.V

N
T.

R
.E

10
5

VA
S.

AO
R

.E
06

5
G

I.D
U

O
.S

M
.M

U
S.

E0
78

G
I.C

LN
.S

M
.M

U
S.

E0
76

G
I.R

EC
T.

SM
.M

U
S.

E1
03

G
I.S

TM
C

.M
U

S.
E1

11
G

I.S
TM

C
.F

ET
.E

09
2

G
I.S

.IN
T.

FE
T.

E0
85

G
I.L

.IN
T.

FE
T.

E0
84

G
I.S

.IN
T.

E1
09

G
I.C

LN
.S

IG
.E

10
6

G
I.C

LN
.M

U
C

.E
07

5
G

I.R
EC

T.
M

U
C

.2
9.

E1
01

G
I.R

EC
T.

M
U

C
.3

1.
E1

02
G

I.S
TM

C
.M

U
C

.E
11

0
G

I.D
U

O
.M

U
C

.E
07

7
G

I.E
SO

.E
07

9
G

I.S
TM

C
.G

AS
T.

E0
94

PL
C

N
T.

AM
N

.E
09

9
KI

D
.F

ET
.E

08
6

LN
G

.F
ET

.E
08

8
O

VR
Y.

E0
97

PA
N

C
.IS

LT
.E

08
7

AD
R

L.
G

LN
D

.F
ET

.E
08

0
PL

C
N

T.
FE

T.
E0

91
LI

V.
AD

LT
.E

06
6

PA
N

C
.E

09
8

LN
G

.E
09

6
SP

LN
.E

11
3

LN
G

.A
54

9.
ET

O
H

00
2.

C
N

C
R

.E
11

4
BL

D
.D

N
D

41
.C

N
C

R
.E

11
5

BL
D

.G
M

12
87

8.
E1

16
C

RV
X.

H
EL

AS
3.

C
N

C
R

.E
11

7
LI

V.
H

EP
G

2.
C

N
C

R
.E

11
8

BR
ST

.H
M

EC
.E

11
9

M
U

S.
H

SM
M

.E
12

0
M

U
S.

H
SM

M
T.

E1
21

VA
S.

H
U

VE
C

.E
12

2
BL

D
.K

56
2.

C
N

C
R

.E
12

3
BL

D
.C

D
14

.M
O

N
O

.E
12

4
BR

N
.N

H
A.

E1
25

SK
IN

.N
H

D
FA

D
.E

12
6

SK
IN

.N
H

EK
.E

12
7

LN
G

.N
H

LF
.E

12
8

BO
N

E.
O

ST
EO

.E
12

9

15_Quies

14_ReprPCWk

13_ReprPC

12_EnhBiv

11_BivFlnk

10_TssBiv

9_Het

8_ZNF/Rpts

7_Enh

6_EnhG

5_TxWk

4_Tx

3_TxFlnk

2_TssAFlnk

1_TssA

1 2 3 4
Fold enrichment

GERP conserved 
non-coding elements

Fold enrichment
GERP conserved 

non-coding elements

Supplementary Figure S3 (c,d).  (see legend in previous page)
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11 0.3 0.4 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.2 0.2 0.1 5.5 29.9 14.0 2.7 0.3 0.0 0.3 0.0 1.0 0.1 0.0 1.0 1.7 0.9 0.2 0.6 2.0 2.1 0.8 1.0 0.7 1.6 3.8 0.4 0.5 0.7 0.1 0.7 0.7 0.0 0.5 0.0 0.0 1.2 6.3 4.5 0.0 0.0 0.9 2.1 0.1 0.2 0.0 0.0 0.0 0.2 0.2 1.00 0.54 0.97 0.97 0.98 0.89
12 0.1 0.2 0.1 0.2 0.0 0.1 0.0 0.1 0.0 0.1 0.1 0.2 0.3 0.3 0.2 1.2 1.4 4.0 0.4 0.1 0.0 0.2 0.0 0.7 0.1 0.0 0.0 0.5 4.0 0.2 0.8 1.9 2.0 0.8 1.1 0.6 1.2 2.2 0.6 0.6 0.8 0.0 0.9 0.9 0.0 0.0 0.0 0.0 0.0 4.8 0.4 0.0 0.0 0.3 0.5 0.0 0.2 0.0 0.0 0.0 0.3 0.6 0.98 0.41 0.98 0.98 0.95 0.97
13 0.2 0.8 0.6 0.5 1.4 1.7 1.4 0.8 2.1 1.2 0.6 0.2 0.2 0.3 0.2 0.0 0.1 0.0 0.1 0.3 0.0 0.1 0.4 0.3 0.0 0.0 0.0 0.6 4.3 0.1 0.5 0.9 1.0 0.7 0.8 0.4 0.9 0.4 0.7 0.7 1.1 0.1 1.1 1.1 0.0 0.0 0.0 0.0 0.0 2.8 0.1 0.0 0.0 1.7 0.8 0.1 0.4 0.0 0.0 0.0 1.4 0.8 0.81 0.86 0.72 0.68 0.52 0.88
14 2.9 2.0 0.6 9.5 1.8 2.3 1.2 1.9 1.0 0.6 1.5 1.7 3.2 1.5 2.2 35.7 21.1 38.6 90.9 1.1 0.4 2.2 0.3 9.8 2.8 0.0 1.7 5.0 0.5 3.0 7.0 1.9 1.6 7.8 4.3 3.0 3.0 4.0 2.8 2.2 1.2 0.3 3.9 3.4 0.0 0.0 0.0 0.0 23.9 0.8 67.6 3.2 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.55 0.90 0.95 0.96 0.89 0.95
15 4.1 3.7 2.7 9.6 2.3 2.9 1.8 5.8 0.8 0.8 2.4 3.6 6.2 1.6 1.9 61.5 84.9 70.1 15.3 0.9 0.5 2.2 0.2 8.2 3.6 0.1 16.5 29.8 0.3 0.5 0.9 2.0 2.1 0.9 1.0 1.1 1.7 2.9 1.1 1.5 0.7 0.2 0.9 1.0 0.0 0.1 0.0 0.1 2.0 4.2 41.2 3.6 1.5 2.3 12.8 0.3 0.0 0.0 0.6 0.3 0.2 0.1 0.94 0.53 0.90 0.89 0.82 0.97
16 37.1 34.5 34.7 53.7 40.5 43.7 28.6 45.8 17.5 12.5 22.6 19.9 18.1 4.8 5.2 44.6 57.2 76.6 14.8 0.9 1.1 11.0 0.4 16.9 11.8 2.1 49.7 80.5 0.2 0.8 1.7 1.9 2.0 1.6 1.3 1.6 1.9 2.3 4.8 5.5 1.6 0.0 1.8 2.0 0.0 0.3 2.3 9.7 0.4 0.8 62.0 122.9 38.9 7.6 21.8 0.1 0.0 0.1 1.4 0.0 0.1 0.0 0.77 0.64 0.80 0.60 0.65 0.81
17 96.6 95.8 94.5 98.3 97.1 92.2 38.6 69.5 86.2 85.0 71.2 41.0 24.4 42.0 12.3 3.5 8.2 13.4 3.1 1.0 2.9 35.0 6.6 24.6 29.9 11.1 85.1 93.4 0.2 0.3 1.3 1.2 1.2 1.2 1.2 1.7 1.7 1.1 4.0 4.9 1.4 0.0 1.8 2.0 1.4 0.0 65.4 1.2 0.0 0.0 1.8 85.4 154.3 13.0 1.5 0.0 0.0 0.2 3.4 0.0 0.0 0.0 0.87 0.70 0.82 0.74 0.80 0.83
18 95.2 66.8 33.2 42.2 19.8 17.0 2.1 4.7 12.4 15.9 5.1 2.8 1.5 6.5 3.4 0.6 1.5 2.1 1.9 0.1 0.0 55.7 3.8 6.2 9.9 10.6 95.8 57.6 0.2 0.5 1.3 1.2 1.2 1.2 1.2 2.1 1.7 1.2 0.7 0.8 0.5 0.1 3.4 3.3 9.5 0.4 38.0 1.5 0.0 0.0 4.9 54.9 108.0 51.0 0.8 0.0 0.0 0.1 0.2 0.0 0.0 0.0 0.74 0.71 0.70 0.80 0.83 0.82
19 79.6 66.7 52.7 68.6 63.2 44.7 6.1 19.7 52.6 56.0 23.5 6.7 3.7 8.7 0.9 0.1 0.8 1.4 2.9 2.7 0.1 6.3 2.9 2.6 1.3 0.1 29.4 54.5 0.2 0.1 0.9 1.0 1.1 1.0 0.9 0.7 1.0 0.7 1.0 0.8 0.5 0.0 1.5 1.6 0.0 0.1 0.1 0.0 0.0 0.2 8.7 38.8 75.5 70.1 4.0 0.4 0.0 0.0 0.2 0.0 0.0 0.0 0.91 0.76 0.70 0.73 0.64 0.70
20 49.7 62.1 68.9 62.2 71.8 73.5 40.0 30.9 48.0 30.0 28.9 22.9 10.8 5.8 7.2 2.5 2.1 6.6 0.2 0.5 10.6 39.8 16.3 30.9 13.7 4.8 89.5 95.3 0.2 1.0 1.9 1.1 1.1 1.9 1.4 3.4 2.4 0.8 2.4 2.3 0.9 0.1 2.2 2.4 0.1 0.7 8.2 20.9 0.0 0.0 0.7 1.7 66.1 4.2 21.9 0.0 0.0 1.0 29.3 0.0 0.1 0.0 0.78 0.66 0.70 0.73 0.75 0.79
21 40.9 34.5 5.2 5.0 2.1 1.4 0.2 0.5 2.2 4.3 0.7 0.2 0.2 0.7 0.2 0.0 0.4 0.3 1.3 0.7 0.0 12.0 0.4 0.2 0.2 0.1 17.0 16.5 0.5 0.1 0.9 1.2 1.2 0.8 1.0 0.6 1.1 0.9 0.5 0.5 0.7 0.0 2.1 1.9 0.1 0.2 0.0 0.0 0.1 1.0 12.4 9.0 15.8 91.8 4.7 0.2 0.0 0.0 0.1 0.0 0.0 0.1 0.87 0.77 0.87 0.91 0.70 0.65
22 2.0 7.0 13.6 18.4 35.4 38.8 22.9 17.9 36.7 17.6 11.6 5.6 3.9 1.9 1.3 0.1 1.1 0.8 0.8 2.3 1.5 0.7 2.4 3.6 0.4 0.0 0.3 4.8 0.9 0.1 0.8 0.9 0.9 0.9 0.9 0.8 1.0 0.4 1.3 1.3 0.7 0.1 0.9 1.1 0.0 0.0 0.0 0.0 0.0 2.8 0.6 0.0 0.0 4.3 2.6 0.6 0.5 0.0 0.4 0.5 2.2 0.7 0.88 0.86 0.70 0.65 0.56 0.83
23 9.8 16.0 27.0 24.7 37.3 39.8 21.0 16.1 24.7 12.5 12.3 11.5 5.8 1.9 1.0 0.8 1.3 3.1 0.3 0.1 2.6 5.5 4.3 11.9 2.0 0.0 18.1 80.4 0.4 0.3 1.4 1.2 1.1 1.3 1.1 1.6 1.4 0.7 1.3 1.2 0.5 0.0 1.8 2.1 0.0 0.0 0.0 0.0 0.0 0.3 1.3 0.1 7.9 3.5 36.9 0.0 0.0 0.0 7.3 0.1 0.3 0.1 0.94 0.83 0.85 0.81 0.74 0.71
24 1.9 1.7 2.7 1.7 2.7 2.6 1.8 1.4 1.2 0.9 1.1 1.5 0.7 0.4 0.2 0.6 0.2 0.7 0.2 0.0 0.7 5.5 1.3 4.9 0.4 0.0 4.3 42.6 0.8 0.5 1.6 1.3 1.3 1.4 1.3 1.5 1.6 0.9 0.6 0.7 0.6 0.1 2.4 2.4 0.0 0.0 0.0 0.0 0.0 0.8 2.6 0.0 0.8 2.0 34.0 0.0 0.0 0.0 5.5 0.2 1.0 0.1 0.97 0.94 0.97 0.97 0.97 0.70
25 21.9 11.9 9.2 7.1 4.9 7.0 2.9 3.1 3.4 2.2 2.1 2.4 1.3 1.2 2.3 2.6 0.6 4.3 0.6 0.0 1.4 47.1 4.0 7.4 2.9 1.3 83.9 66.7 0.3 1.4 2.0 1.3 1.3 1.8 1.5 3.0 2.2 1.1 0.9 0.9 0.7 0.1 3.3 3.2 0.1 0.9 0.7 6.5 0.0 0.4 7.2 5.5 25.5 11.0 28.0 0.0 0.0 0.1 12.5 0.3 0.5 0.1 0.53 0.77 0.81 0.84 0.81 0.89
26 9.1 25.0 21.7 21.0 22.0 30.8 18.9 8.2 13.0 6.7 9.0 10.5 5.7 3.1 3.5 1.3 1.3 1.8 0.2 1.9 2.9 46.7 24.8 27.7 5.7 0.9 41.7 56.9 0.1 1.0 1.6 0.9 0.9 1.6 1.1 2.6 1.4 0.5 1.1 1.1 0.5 0.1 1.8 1.9 0.0 0.8 0.0 3.6 0.0 0.5 0.6 0.0 1.7 3.9 20.6 0.4 0.2 0.0 3.0 0.3 1.4 0.5 0.68 0.75 0.67 0.66 0.67 0.83
27 15.4 40.4 64.2 74.7 90.9 91.0 54.7 61.7 85.2 59.9 49.7 23.2 14.1 5.8 3.3 0.9 5.7 5.7 2.3 3.9 7.3 2.1 4.7 12.4 2.3 0.0 7.8 44.8 0.2 0.2 1.1 1.0 1.0 1.2 0.9 1.1 1.1 0.4 3.3 3.5 1.3 0.0 0.9 1.1 0.0 0.0 0.0 0.1 0.1 1.7 4.3 1.7 8.3 15.7 16.8 1.2 0.2 0.0 11.2 1.1 1.4 0.2 0.95 0.79 0.75 0.76 0.68 0.82
28 3.9 6.4 3.0 2.2 1.9 3.6 1.4 0.8 2.0 2.1 1.7 2.4 1.6 0.9 0.5 0.1 0.1 0.0 0.0 0.1 0.1 2.3 6.8 3.0 0.8 0.0 10.4 26.4 0.4 0.2 0.8 1.0 1.0 0.8 0.7 1.1 0.9 0.6 0.7 0.7 0.5 0.0 2.4 2.3 0.0 0.1 0.0 0.0 0.0 0.5 0.0 0.0 0.3 4.0 16.0 0.0 0.1 0.0 0.1 0.0 0.3 0.8 0.92 0.86 0.90 0.90 0.92 0.76
29 2.6 3.5 3.2 10.5 4.9 6.0 4.5 9.0 2.0 1.6 3.9 5.4 6.9 1.8 2.0 21.4 22.7 50.9 4.6 0.7 0.4 2.5 0.3 8.3 2.2 0.0 2.4 17.2 0.7 0.4 1.1 1.9 2.0 1.1 1.0 1.1 1.3 2.2 2.1 2.1 0.9 0.0 1.1 1.2 0.0 0.0 0.0 0.0 0.1 4.6 5.7 0.3 0.4 2.2 8.5 0.1 0.1 0.0 0.1 0.1 0.5 0.3 0.94 0.55 0.94 0.93 0.88 0.92
30 2.4 12.1 16.0 36.9 48.4 62.7 55.8 52.6 33.4 12.3 25.1 23.5 21.8 4.7 9.5 11.5 16.2 15.8 2.4 3.8 6.3 1.3 3.1 13.1 4.7 0.0 2.6 11.9 0.2 0.3 1.3 1.2 1.2 1.2 1.0 1.1 1.1 0.8 18.5 17.6 5.6 0.1 1.0 1.2 0.0 0.1 0.0 0.0 0.1 1.8 1.0 0.0 0.0 1.4 3.8 0.9 0.4 0.0 1.0 0.7 3.6 0.8 0.81 0.85 0.70 0.73 0.68 0.75
31 0.5 0.9 0.4 0.7 0.5 1.0 0.7 0.6 0.6 0.3 0.4 0.4 0.3 0.4 0.5 0.6 0.1 0.5 0.2 1.1 0.5 99.6 2.2 3.4 0.3 0.0 5.2 6.0 0.4 1.4 1.4 1.0 1.0 1.5 1.3 2.2 1.3 0.7 0.6 0.6 0.7 0.2 2.0 2.0 0.0 0.9 0.0 0.0 0.1 1.4 0.8 0.0 0.0 1.3 3.1 0.1 0.4 0.0 1.0 0.5 2.5 0.9 1.00 0.96 1.00 1.00 0.99 0.74
32 0.8 0.1 0.1 1.5 1.6 1.1 0.9 2.7 4.9 6.9 6.0 23.8 39.7 62.8 80.9 59.2 41.3 20.8 20.8 98.7 17.4 13.2 1.0 2.0 2.6 1.4 0.5 0.2 0.0 0.5 0.2 0.3 0.3 0.4 0.4 0.2 0.5 0.7 23.1 18.5 13.6 162.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 54.8 0.7 0.6 0.2 0.7 0.0 0.0 0.87 0.85 0.84 0.89 0.73 0.67
33 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.2 0.1 0.1 0.3 0.4 0.3 0.5 0.1 0.8 0.2 1.9 75.9 0.5 0.8 0.2 0.5 0.0 0.0 0.0 0.0 1.5 0.9 1.0 0.6 0.6 1.1 1.0 0.8 1.0 3.6 0.7 0.7 0.8 33.7 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 51.9 2.1 0.0 0.0 0.0 0.0 0.0 1.00 1.00 0.96 0.95 1.00 1.00
34 0.2 0.2 0.1 0.6 0.3 0.3 0.2 0.4 0.3 0.1 0.2 0.2 0.3 0.3 0.5 0.8 7.5 6.4 65.8 70.8 0.7 1.0 0.2 1.2 0.1 0.1 0.1 0.0 0.2 1.1 4.3 1.8 1.6 3.3 2.8 1.0 1.4 43.4 0.8 0.8 0.6 0.5 1.1 1.0 0.0 0.0 0.0 0.0 6.1 0.2 0.4 0.0 0.0 0.0 0.0 43.9 0.3 0.0 0.0 0.0 0.0 0.0 0.78 0.84 0.89 0.80 0.75 0.99
35 1.6 2.2 1.9 6.4 7.7 7.2 6.9 8.8 7.6 3.3 4.2 4.4 2.9 1.2 1.8 1.1 6.1 2.9 11.0 66.1 3.2 3.0 1.8 7.4 0.6 0.5 1.3 1.3 0.2 1.7 1.0 0.8 0.8 0.9 0.7 1.0 0.8 0.6 1.9 2.5 1.3 1.0 0.3 0.4 0.0 0.1 0.0 0.0 0.2 0.2 0.4 0.2 0.0 0.5 0.0 29.1 7.6 0.0 0.0 0.4 0.3 0.1 0.98 0.98 0.95 0.94 0.97 0.97

13_Het 36 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.0 0.1 0.0 0.2 16.0 0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.0 3.2 0.2 0.5 0.7 0.7 0.6 0.7 0.4 0.7 2.4 0.5 0.6 1.0 5.5 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 1.0 20.6 0.0 0.0 0.0 0.3 0.0 1.00 1.00 0.96 0.95 1.00 1.00
37 1.2 1.2 10.9 0.6 1.0 3.7 1.0 0.1 0.5 0.2 0.6 2.0 1.3 1.0 49.3 3.2 0.4 0.9 1.1 0.9 93.5 60.2 17.5 21.2 17.0 100.0 99.6 33.4 0.2 79.9 7.4 1.4 1.0 3.8 2.6 20.1 8.0 1.2 1.0 1.0 1.7 0.4 5.5 5.2 0.0 3.1 0.0 1.6 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 261.9 0.6 0.0 0.0 0.0 0.91 0.76 0.66 0.78 0.95 0.84
38 9.2 26.3 62.8 19.8 35.5 48.7 25.3 9.8 15.5 8.4 13.4 20.7 12.8 9.5 76.1 11.8 5.0 8.8 2.0 2.1 97.9 65.4 27.5 47.6 51.3 96.1 100.0 67.3 0.1 61.3 7.0 1.4 1.0 3.9 2.6 13.1 7.6 0.9 3.8 3.0 1.5 0.2 4.7 4.5 0.2 1.3 0.5 9.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 250.3 13.4 0.3 0.0 0.0 0.87 0.71 0.67 0.66 0.84 0.74
39 32.4 19.9 30.2 66.6 63.5 49.3 58.4 58.8 84.4 82.1 70.9 76.7 82.2 89.5 95.5 88.2 96.5 98.1 86.1 96.5 92.2 71.9 30.9 26.1 77.3 46.2 25.1 32.3 0.0 2.4 0.7 0.3 0.3 3.5 1.1 3.1 1.2 0.0 19.0 21.9 13.3 133.8 0.3 0.2 0.0 0.0 2.1 3.2 0.1 0.0 8.9 15.3 0.5 0.8 0.3 39.3 0.0 57.3 12.9 1.5 0.1 0.0 0.58 0.34 0.53 0.51 0.39 0.44
40 1.0 7.7 23.7 12.0 31.7 52.2 36.8 35.5 26.7 9.8 14.6 11.3 10.4 1.8 4.8 18.2 5.1 5.6 1.4 2.1 96.0 8.1 2.1 10.6 2.3 0.7 36.5 55.0 0.1 3.5 2.4 1.1 1.0 2.1 1.8 2.3 3.6 0.7 4.9 5.3 1.9 0.1 1.9 2.0 0.0 0.1 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.1 0.0 1.2 205.8 42.0 0.7 0.0 0.81 0.71 0.72 0.57 0.69 0.69
41 0.4 1.0 4.8 0.8 1.6 7.1 3.2 2.7 1.7 0.8 1.3 1.6 2.7 0.4 3.2 13.4 0.5 1.5 1.8 1.7 94.8 32.1 2.2 7.8 0.8 15.3 84.2 55.4 0.2 21.9 4.0 1.2 1.0 3.1 2.6 4.5 5.4 0.8 1.3 1.3 1.1 0.3 4.1 3.9 0.0 0.1 0.0 0.3 0.0 0.0 0.2 0.0 0.0 0.0 0.1 0.1 0.0 37.5 203.6 29.6 0.2 0.0 0.84 0.89 0.78 0.66 0.86 0.81
42 0.0 0.1 0.2 0.2 0.6 1.8 1.9 2.0 0.7 0.3 0.6 1.0 1.3 0.4 0.6 5.7 0.6 0.5 0.4 1.8 77.8 1.4 0.3 1.2 0.1 0.0 0.1 2.6 0.8 1.3 1.9 1.1 1.0 1.7 1.8 1.2 3.0 0.8 1.1 1.1 1.0 0.7 1.7 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 16.8 106.6 2.3 0.0 1.00 0.99 0.97 0.87 0.99 1.00
43 2.5 5.8 12.8 62.5 67.8 75.4 73.0 85.8 54.7 11.0 36.1 28.5 32.2 60.3 92.4 91.5 54.2 50.6 10.3 22.5 24.7 2.2 0.3 10.3 9.6 0.2 7.1 6.9 0.0 0.5 0.5 1.1 1.1 0.3 1.0 0.4 1.1 0.9 287.9 292.3 81.4 0.1 0.1 0.2 0.0 0.1 0.0 0.1 1.3 1.1 4.1 0.0 0.2 1.2 2.2 7.5 1.2 0.4 8.0 10.3 5.4 0.4 0.65 0.68 0.71 0.62 0.34 0.45
44 0.0 0.0 0.1 0.2 0.3 0.4 0.6 0.5 0.2 0.1 0.3 0.6 0.5 0.2 0.2 0.4 0.3 0.2 0.0 0.1 0.7 0.0 0.4 2.3 0.1 0.0 0.0 0.1 7.3 0.5 1.3 1.1 1.1 1.2 1.3 0.7 1.3 0.5 0.9 0.9 1.0 0.1 1.1 1.1 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.3 8.4 0.9 0.32 0.69 0.53 0.89 0.47 0.27
45 0.2 1.6 2.7 7.2 10.8 13.2 14.2 11.0 5.3 1.3 4.7 8.1 5.7 0.8 1.2 3.7 4.1 2.9 0.4 0.6 5.0 0.5 1.9 12.0 1.3 0.0 0.0 3.7 1.0 0.6 1.5 1.1 1.1 1.5 1.2 1.2 1.3 0.6 3.3 3.3 1.3 0.1 1.1 1.3 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.1 1.1 0.0 0.2 0.0 0.4 0.9 6.5 0.9 0.62 0.70 0.73 0.68 0.59 0.69
46 0.1 0.2 0.2 1.9 4.0 4.0 4.4 9.2 3.0 0.3 1.5 3.4 3.2 57.1 91.0 37.7 3.3 3.6 1.2 3.9 2.6 0.4 0.2 1.0 0.4 0.1 0.1 0.2 0.1 0.0 0.4 1.1 1.1 0.4 0.8 0.3 0.7 0.7 52.2 52.0 45.6 0.6 0.3 0.3 0.0 0.0 0.0 0.0 0.3 0.9 0.1 0.0 0.0 0.1 0.1 0.9 1.7 0.0 0.0 1.6 3.6 1.0 0.56 0.76 0.77 0.54 0.77 0.27
47 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.5 0.2 0.3 0.4 0.4 0.4 0.4 0.3 0.4 0.2 0.4 0.4 0.6 0.9 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.2 1.4 0.97 0.90 0.86 0.90 0.89 0.91
48 0.0 0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.3 0.3 0.3 0.2 0.1 0.1 0.1 0.0 0.2 0.0 0.0 0.3 0.2 0.0 0.0 0.0 0.0 46.4 0.0 0.5 0.9 1.0 0.6 0.7 0.3 0.6 0.5 0.7 0.7 1.0 0.2 0.9 0.9 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.3 1.3 0.53 0.56 0.60 0.60 0.58 0.42
49 0.5 2.8 2.9 6.0 7.7 10.7 9.4 7.2 7.1 4.9 7.9 11.3 10.6 2.9 3.0 2.0 3.0 1.9 0.3 1.1 0.4 0.4 4.9 3.5 1.4 0.0 0.2 2.0 1.0 0.0 0.8 0.9 0.9 1.0 0.7 0.8 0.7 0.4 2.1 2.1 0.8 0.0 1.1 1.2 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.2 0.3 0.0 0.4 0.0 0.0 0.0 0.2 1.3 0.79 0.66 0.69 0.72 0.55 0.72
50 0.0 0.5 0.3 1.0 0.6 0.6 0.2 0.7 0.4 0.5 1.9 5.5 4.3 8.0 8.0 2.9 2.1 1.5 0.4 1.4 0.5 0.7 5.0 6.2 0.8 0.0 0.0 0.2 0.0 0.3 0.9 0.8 0.8 0.8 0.7 0.6 0.7 0.4 9.8 9.2 4.2 0.4 0.6 0.6 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.1 0.0 0.3 1.3 0.30 0.53 0.62 0.63 0.67 0.29

Base % 100 0.68 3.51 49.34 45.71 0.00 10.23 0.00 9.58 0.69 0.10 0.10 0.84 0.40 4.16 5.71 0.42 0.38 0.09 0.12 3.38 11.47 0.14 0.02 0.51 0.65 2.24 1.74 4.62 0.38 0.30 0.82 3.10 69.62
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Supplementary Figure S4 (a-k). Expanded chromatin states and enrichments in 7 deeply-profiled reference epigenomes. a.
Emission parameters for an independently-learned 50-chromatin state model for H1 ESCs cells (E003) based on all available 
histone marks and DNase for the reference epigenome multiplied by 100. The states are organized based on the state from the 
18-state model (Extended Data 2c) for which they have the greatest enrichment. b.Percentage of the genome assigned to each 
state, followed by the fold enrichment for CpG islands, for various gene annotations, the indicated specific repetitive elements,
and evolutionarily-conserved element sets Siphy-omega, and Siphy-pi72,120. Color scales are column specific. The bottom 
row shows the genome % of the annotation. c. Fold enrichment for each state of the 18-state model. d. Maximum correlation of 
the emission parameters of each state with the emission parameters of any state in the 50-state models of each deeply-profiled 
epigenome (k-p), restricting to the common marks in each pairwise comparison. e. Emission parameters for H1 ESC (E003) as 
in panel a, but shown using the default ChromHMM output. f. Relative enrichment for various TF binding datasets g. Relative 
enrichment for Lamin and Hi-C related annotations. h. Relative enrichment for gene annotation sets conditioned on expressed 
or non-expressed classification. i. Positional enrichment of each state at each offset within 2kb of transcription start and end 
sites, conditioned on whether the gene is classified as expressed or non-expressed. j. Relative enrichment for various classes 
of repetitive elements. Enrichments shown here are for some of the same annotations that appear in Extended Data 2b. 
k-p. see legend in next page
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1 0.0 0.0 0.5 44.0 18.8 36.5 2.1 22.1 77.6 96.5 100.0 57.2 97.9 31.9 98.9 67.4 96.8 0.0 0.0 0.1 125.0 13.4 1.9 1.0 2.9 2.6 71.3 10.2 3.7 0.3 0.3 4.1 0.0 8.6 7.3 243.3 8.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.77 0.60 0.86 0.61 0.84 0.78
2 0.0 0.0 3.0 2.6 32.0 63.2 10.0 38.9 70.7 85.1 99.9 57.7 100.0 97.3 98.8 92.7 98.6 4.0 0.8 0.1 82.9 9.4 1.4 0.8 3.3 2.8 38.4 9.2 3.6 0.7 0.7 0.8 0.1 4.4 4.5 225.6 10.8 197.7 4.6 0.0 0.0 0.0 0.0 0.6 1.1 0.0 0.0 0.0 3.8 0.0 0.0 0.0 0.0 0.91 0.62 0.92 0.79 0.97 0.89
3 0.0 0.0 1.1 5.0 3.3 13.6 0.5 3.5 8.3 21.1 64.7 13.5 96.5 73.5 95.5 93.3 85.5 0.9 0.0 0.1 70.6 10.0 1.4 0.8 3.7 2.9 79.8 9.5 3.4 0.7 0.6 1.4 0.1 5.4 5.4 208.2 35.7 41.4 2.1 0.0 0.0 0.0 0.0 0.2 1.9 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.91 0.67 0.86 0.89 0.94 0.88
4 0.0 0.0 0.4 1.2 9.1 2.9 0.7 26.6 44.8 65.3 98.9 34.1 86.1 75.7 80.5 39.2 20.2 0.9 1.2 0.1 91.1 8.7 1.5 0.9 3.3 2.4 36.3 8.6 3.0 0.5 0.7 2.8 0.5 4.7 4.2 32.6 189.2 0.9 9.7 0.0 0.2 0.0 0.0 0.0 1.2 0.7 0.0 0.0 11.7 2.4 1.4 1.2 0.1 0.72 0.52 0.89 0.72 0.89 0.72
5 0.1 0.1 0.0 0.0 2.7 2.0 0.2 3.1 2.9 2.7 30.4 6.1 71.3 96.8 74.7 71.6 5.9 6.7 2.6 0.1 44.6 6.3 1.2 0.8 3.9 2.7 26.5 8.2 2.2 1.2 1.4 1.3 0.5 4.2 4.2 3.3 189.1 9.0 68.9 0.0 0.2 0.0 0.0 0.1 1.1 2.3 0.1 0.0 24.1 10.1 1.7 1.8 0.1 0.93 0.77 0.87 0.89 0.94 0.88
6 0.0 0.0 0.0 0.2 0.0 0.1 0.0 0.1 0.8 1.1 7.0 1.1 12.0 11.5 21.0 98.9 15.5 0.0 0.0 0.1 82.5 7.4 1.1 0.6 4.6 2.8 109.4 8.8 2.5 0.5 0.5 4.0 0.1 6.4 6.3 31.2 130.4 0.0 0.5 0.0 0.4 0.0 0.0 0.3 11.3 1.4 0.1 0.0 1.0 3.7 2.0 1.4 0.1 0.96 0.91 0.96 0.96 0.96 0.75
7 0.1 0.1 2.8 1.3 2.0 0.6 4.2 2.0 1.7 7.5 12.6 7.7 35.9 32.3 7.3 6.3 5.6 12.7 2.9 0.1 10.9 3.8 1.2 1.0 3.2 2.6 7.4 7.4 2.3 1.5 1.2 1.7 0.5 2.3 2.1 0.6 37.8 0.3 12.1 0.0 1.2 0.0 0.0 0.4 6.0 11.2 0.1 0.0 1.4 19.6 1.6 3.6 0.5 0.70 0.58 0.71 0.70 0.71 0.80
8 0.2 0.4 35.9 97.3 42.0 55.6 31.6 13.9 48.0 72.3 94.7 31.8 100.0 97.3 99.2 67.5 88.0 5.4 2.1 0.1 51.4 8.3 1.9 1.4 4.2 2.9 18.0 9.7 4.2 1.0 0.9 0.6 0.2 4.9 4.9 207.7 28.4 234.6 13.2 0.0 0.0 0.0 0.0 0.8 0.3 0.0 0.0 0.0 10.5 0.0 0.0 0.0 0.0 0.81 0.71 0.86 0.85 0.83 0.80
9 0.2 0.1 1.8 1.7 11.9 38.9 17.1 28.6 40.4 46.2 83.5 27.2 84.8 72.3 14.5 73.7 81.3 36.5 2.5 0.1 13.0 3.3 1.0 0.9 2.5 2.3 9.5 5.9 1.2 1.4 1.1 0.9 0.2 3.2 3.1 11.4 5.7 215.7 42.7 0.0 0.2 1.3 0.0 36.4 38.1 6.3 0.1 0.0 1.7 32.0 0.2 0.3 0.0 0.76 0.53 0.71 0.71 0.79 0.78

10 0.2 1.5 42.4 98.1 10.2 6.1 11.0 0.7 1.8 7.8 13.8 2.7 98.3 96.5 95.5 22.7 20.8 19.0 0.4 0.1 5.9 4.9 2.0 1.7 4.8 2.9 5.4 9.6 4.8 0.6 0.5 0.4 0.2 3.2 3.0 42.2 172.6 134.1 344.5 0.0 0.0 10.3 171.1 0.9 0.7 0.4 0.1 0.0 1.5 0.1 0.0 0.0 0.0 0.97 0.53 0.64 0.85 0.97 0.91
11 0.4 0.6 36.1 35.4 15.3 7.8 16.6 3.7 6.2 17.8 33.2 11.5 94.8 96.7 78.3 24.1 17.0 27.2 13.7 0.0 14.9 5.2 1.7 1.5 4.4 2.8 6.9 9.5 5.3 1.8 2.0 0.8 0.3 3.1 3.1 15.8 130.6 212.5 285.6 0.0 0.2 0.0 29.6 1.7 2.3 5.3 0.1 0.0 103.1 36.2 1.1 0.2 0.0 0.93 0.63 0.70 0.87 0.91 0.81
12 5.3 6.9 7.4 3.9 11.1 12.8 13.6 2.2 3.5 1.8 6.7 2.6 4.2 7.7 3.8 1.9 2.8 7.8 4.9 0.2 0.2 1.3 1.1 1.1 1.4 1.0 1.1 0.9 0.6 3.2 3.2 1.3 0.1 1.5 1.6 0.0 3.9 0.0 26.2 3.4 1.0 14.1 0.0 0.0 1.2 5.4 3.7 0.5 0.7 4.7 0.3 1.9 0.9 0.47 0.56 0.70 0.37 0.42 0.31
13 3.0 11.5 42.3 12.6 2.8 2.9 0.9 0.3 0.9 0.2 1.0 1.3 1.0 2.5 1.2 0.5 1.6 1.8 0.7 0.4 0.1 3.5 1.9 1.8 3.8 2.5 1.6 1.8 3.2 1.4 1.3 0.6 0.1 2.3 2.1 0.0 1.0 0.0 1.3 108.7 4.2 23.8 0.0 0.0 0.7 1.1 3.4 0.9 0.0 0.1 0.0 0.4 0.6 0.97 0.40 0.97 0.96 0.97 0.97
14 3.9 4.4 69.3 59.0 2.2 1.7 1.1 0.3 0.7 0.4 1.5 1.1 0.7 1.2 0.6 0.8 0.8 2.0 0.6 0.6 0.2 2.1 2.0 2.0 2.3 1.8 1.3 1.7 5.0 1.6 1.6 0.8 0.1 1.5 1.4 0.0 0.2 0.0 0.3 25.5 3.9 4.5 0.0 0.0 0.2 1.1 4.3 1.0 0.0 0.2 0.2 0.3 0.6 0.94 0.50 0.99 0.99 0.97 0.99
15 6.3 5.3 1.5 0.7 2.7 3.1 4.8 1.9 2.3 0.9 2.1 1.5 0.1 4.2 2.5 0.0 0.3 0.8 4.0 0.3 0.1 1.0 0.9 0.9 1.2 0.8 0.8 0.7 0.6 1.7 1.6 0.7 0.1 1.1 1.1 0.0 4.5 0.0 0.2 16.8 1.2 1.1 0.0 0.0 0.0 0.1 15.3 1.7 0.2 0.1 0.7 3.3 0.8 0.64 0.65 0.55 0.52 0.64 0.62
16 0.9 1.8 52.1 99.2 1.7 0.8 0.5 0.1 0.5 0.3 1.6 0.9 0.7 0.8 0.2 0.5 0.6 3.4 0.1 1.5 0.2 1.0 2.0 2.1 1.2 1.2 0.9 1.5 3.6 0.9 0.9 0.6 0.1 1.0 1.0 0.0 0.1 0.0 0.3 7.2 5.0 4.7 0.0 0.0 0.7 2.8 0.5 0.4 0.0 0.0 0.0 0.2 0.5 1.00 0.52 0.98 0.99 0.99 0.99
17 0.0 0.0 5.2 29.2 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.3 0.0 0.1 0.0 1.3 0.3 0.9 2.0 2.1 1.1 1.3 0.7 1.6 3.3 0.6 0.6 0.9 0.0 0.9 0.9 0.0 0.4 0.0 0.0 1.3 4.5 0.7 0.0 0.0 0.8 1.0 0.0 0.4 0.0 0.0 0.0 0.2 0.6 0.96 0.48 0.98 0.99 0.97 0.90
18 0.1 0.5 3.9 1.7 0.1 0.0 0.0 0.0 0.1 0.1 0.2 0.1 0.0 0.0 0.0 0.1 0.0 0.2 0.0 6.4 0.3 2.1 1.9 1.9 2.2 2.1 1.0 1.6 2.7 0.6 0.7 0.8 0.1 1.4 1.4 0.0 0.0 0.0 0.0 2.5 3.7 0.3 0.0 0.0 0.1 0.2 0.1 0.4 0.0 0.0 0.0 0.2 0.7 0.98 0.47 0.98 0.99 0.99 0.99
19 0.2 0.1 0.1 0.1 0.3 0.5 1.8 1.9 0.7 0.7 1.5 0.2 0.0 0.1 0.0 0.1 0.0 0.3 0.1 9.6 0.1 0.6 0.9 0.9 0.7 0.8 0.5 0.9 0.3 1.2 1.2 1.2 0.1 1.1 1.1 0.0 0.0 0.0 0.0 0.0 2.4 0.0 0.0 0.0 0.3 0.3 0.1 0.3 0.0 0.0 0.0 1.2 0.9 0.86 0.88 0.81 0.87 0.78 0.85
20 0.3 3.0 46.1 94.9 5.0 1.7 3.0 0.3 0.6 1.3 1.9 1.1 47.4 52.8 9.7 4.4 4.4 27.1 0.8 0.1 0.6 3.6 2.0 1.8 3.9 2.7 2.6 7.3 4.6 0.8 0.6 0.4 0.1 2.5 2.3 0.3 36.1 1.8 59.9 9.8 2.9 140.0 124.1 1.7 3.3 25.3 0.3 0.0 1.1 5.9 0.3 0.2 0.2 0.81 0.51 0.68 0.82 0.82 0.83
21 0.6 2.0 60.5 96.6 7.6 9.4 9.0 2.8 3.9 4.1 23.0 2.8 7.9 5.1 0.5 19.0 27.8 37.6 0.4 0.3 0.2 0.9 2.0 2.1 0.9 0.9 1.1 1.4 2.3 0.8 1.0 0.5 0.0 1.6 1.8 0.0 0.3 0.0 3.7 2.2 2.2 63.0 39.1 18.5 18.3 27.2 0.2 0.0 0.0 0.9 0.1 0.1 0.1 0.92 0.55 0.71 0.74 0.94 0.91
22 1.4 2.3 56.3 40.4 10.7 15.8 20.3 8.0 9.7 8.8 33.7 4.6 5.4 3.2 1.0 3.9 13.0 25.0 1.2 0.2 0.3 1.1 1.9 2.0 1.3 1.1 1.1 1.4 2.0 1.4 1.4 0.6 0.0 1.5 1.8 0.0 0.5 0.0 8.2 1.2 3.4 48.9 13.8 2.6 8.6 18.1 0.5 0.1 0.1 4.8 0.3 0.4 0.3 0.86 0.76 0.79 0.76 0.84 0.88

8_EnhG2 23 0.8 1.9 57.3 86.1 19.1 56.1 42.7 19.7 32.7 33.1 75.4 11.6 43.4 25.0 2.0 38.7 89.7 68.2 0.4 0.1 0.4 1.1 1.9 2.0 0.9 1.0 2.0 2.0 2.2 1.6 1.2 0.5 0.0 2.2 2.4 0.5 0.3 15.4 5.4 0.0 0.1 33.0 204.1 125.3 24.5 6.0 0.1 0.0 0.1 1.5 0.0 0.0 0.0 0.70 0.66 0.73 0.86 0.59 0.64
24 1.2 0.6 5.1 4.3 27.3 97.3 69.1 47.2 86.8 76.3 98.6 30.0 53.9 16.9 1.2 53.0 99.5 71.6 0.5 0.2 0.5 1.2 1.0 1.0 1.2 1.1 1.7 1.6 0.7 2.0 1.2 0.6 0.0 1.5 1.8 0.3 0.0 8.3 0.3 0.0 0.0 1.2 58.6 143.3 25.2 0.7 0.0 0.0 0.1 2.0 0.0 0.0 0.0 0.87 0.70 0.81 0.77 0.86 0.79
25 0.6 0.4 1.1 0.5 4.2 54.3 15.5 9.6 16.2 9.3 46.7 4.0 14.7 14.2 0.3 99.4 98.1 52.0 0.2 0.2 0.1 1.1 1.1 1.1 1.0 1.0 1.9 1.3 0.7 1.0 0.9 0.4 0.0 2.5 2.6 0.0 0.0 1.0 0.0 0.0 0.0 1.9 19.5 100.0 37.9 0.9 0.1 0.0 0.0 0.8 0.0 0.0 0.0 0.76 0.88 0.88 0.88 0.87 0.67
26 1.2 0.7 2.2 0.7 5.7 69.3 34.7 13.5 23.8 13.1 46.6 3.8 11.3 3.2 0.3 0.1 92.1 49.2 0.2 0.2 0.0 1.0 1.1 1.1 1.0 1.0 0.7 1.1 0.6 1.4 1.4 0.6 0.0 1.4 1.5 0.0 0.0 0.4 0.1 0.0 0.1 3.5 27.8 81.5 41.8 2.1 0.1 0.0 0.0 0.7 0.0 0.0 0.0 0.91 0.72 0.85 0.78 0.69 0.63
27 0.1 0.0 0.8 0.8 2.8 24.1 8.8 25.0 52.8 55.3 90.7 14.1 12.9 0.2 0.0 34.4 81.7 17.9 0.1 0.1 1.8 1.8 1.1 1.0 1.5 1.4 2.5 2.0 0.8 0.8 0.7 0.6 0.1 1.9 2.0 0.1 0.1 0.0 0.0 0.0 0.3 0.0 0.0 20.7 55.7 2.7 0.0 0.0 0.0 1.4 0.0 0.1 0.0 0.70 0.56 0.80 0.71 0.72 0.72
28 0.2 0.0 0.0 0.0 0.1 3.5 0.5 0.8 0.6 0.6 3.0 0.2 0.3 1.1 0.0 100.0 44.2 9.5 0.0 0.2 0.4 1.0 1.0 1.1 1.0 1.1 1.6 1.2 0.7 0.6 0.6 0.5 0.0 2.5 2.5 0.0 0.0 0.0 0.0 0.0 0.8 0.4 0.0 12.8 53.2 2.3 0.0 0.0 0.0 0.3 0.0 0.1 0.1 0.91 0.93 0.94 0.91 0.91 0.72
29 0.1 0.0 0.1 0.0 0.1 8.3 0.9 1.9 2.0 1.7 6.2 0.4 0.7 0.1 0.0 0.0 31.5 9.8 0.0 0.4 0.1 1.2 1.1 1.1 1.2 1.2 0.6 1.2 0.7 0.9 0.9 0.9 0.0 1.5 1.5 0.0 0.0 0.0 0.0 0.0 1.0 0.5 0.0 8.1 48.4 6.6 0.1 0.0 0.0 0.3 0.0 0.1 0.1 0.87 0.62 0.94 0.73 0.70 0.53
30 2.9 0.9 3.5 1.8 11.4 66.6 65.3 46.4 66.5 56.3 90.6 11.5 6.2 1.3 0.7 2.9 25.8 22.4 1.8 0.2 0.3 1.0 0.9 0.9 1.3 0.9 1.1 1.1 0.2 1.4 1.8 0.7 0.1 1.0 1.2 0.0 0.2 0.0 2.9 0.0 2.7 5.2 0.0 5.2 21.4 13.3 1.9 0.3 0.1 8.2 0.5 0.6 0.2 0.95 0.76 0.81 0.75 0.76 0.82
31 0.2 0.5 10.8 9.3 1.0 1.8 1.0 1.0 0.9 1.2 7.0 0.8 2.3 1.7 0.1 33.3 19.1 18.4 0.1 0.3 0.3 1.7 1.9 1.9 1.9 1.5 1.5 1.7 1.7 0.8 0.6 0.6 0.0 2.2 2.2 0.0 0.2 0.0 0.3 0.7 2.4 14.9 0.0 9.1 20.7 18.6 0.1 0.1 0.0 1.1 0.0 0.1 0.2 0.76 0.85 0.83 0.84 0.85 0.63
32 0.1 0.0 0.3 0.2 1.5 4.9 10.2 18.5 22.8 24.0 54.3 3.6 1.0 0.1 0.0 0.0 1.6 3.6 0.4 0.6 1.1 1.3 0.9 0.9 1.2 1.1 1.6 1.5 0.3 0.8 0.9 0.6 0.1 1.3 1.4 0.0 0.1 0.0 0.0 0.0 3.3 0.0 0.0 0.0 4.1 3.4 0.0 0.1 0.0 0.5 0.3 1.3 0.6 0.69 0.73 0.88 0.67 0.88 0.82
33 0.8 1.9 2.5 0.7 9.8 32.2 27.0 14.8 12.3 7.7 42.4 4.4 8.9 8.7 1.0 25.8 30.2 74.4 2.5 0.2 0.1 1.0 1.1 1.1 0.9 0.9 1.4 1.1 0.5 1.2 1.5 0.5 0.0 2.2 2.4 0.0 0.2 0.3 19.0 0.0 0.4 33.5 6.0 23.5 6.7 53.7 0.2 0.0 0.1 26.7 0.1 0.2 0.1 0.89 0.84 0.77 0.84 0.87 0.63
34 0.0 0.3 0.3 0.0 1.1 2.8 3.2 1.7 0.7 0.3 3.8 0.4 0.6 0.9 0.1 0.0 2.8 23.7 0.4 0.8 0.0 0.8 1.1 1.1 0.8 0.8 0.7 0.9 0.6 0.8 1.0 0.6 0.0 2.2 2.3 0.0 0.0 0.0 1.1 0.0 1.5 2.0 0.0 0.3 1.9 35.8 0.0 0.0 0.0 4.0 0.1 1.1 0.4 0.97 0.97 0.96 0.96 0.98 0.59
35 0.2 0.3 0.1 0.1 0.9 2.2 1.7 1.2 0.6 0.1 3.2 0.5 0.7 3.2 0.1 98.3 8.9 24.4 0.2 0.3 0.1 0.9 1.0 1.0 0.9 0.9 1.6 1.0 0.4 0.7 0.9 0.5 0.0 2.8 2.8 0.0 0.1 0.0 1.7 0.0 2.0 3.0 0.0 3.7 4.9 28.7 0.0 0.1 0.0 5.8 0.1 0.9 0.4 0.98 0.99 0.97 0.98 0.98 0.74
36 0.9 0.2 0.2 0.1 1.7 6.7 5.8 7.9 8.9 9.2 31.3 4.2 4.3 2.4 0.2 97.0 8.4 10.3 0.2 0.1 1.5 1.3 0.9 0.9 1.2 1.1 3.0 1.6 0.3 1.3 1.4 0.7 0.1 2.2 2.3 0.0 0.4 0.0 0.1 0.0 1.9 0.7 0.0 0.1 6.9 7.1 0.8 0.2 0.0 0.7 0.1 1.4 0.7 0.94 0.91 0.95 0.94 0.95 0.74
37 3.6 2.1 2.2 0.9 5.4 23.3 36.9 18.9 10.8 6.7 24.0 2.4 1.4 2.0 1.0 0.5 1.1 7.8 2.2 0.7 0.0 0.7 0.9 0.9 0.9 0.8 0.8 0.8 0.2 2.4 2.1 0.9 0.1 1.1 1.2 0.0 0.6 0.0 2.5 0.2 3.1 4.1 0.0 0.0 1.4 6.2 2.8 0.7 0.0 1.6 0.3 1.6 0.6 0.85 0.84 0.82 0.81 0.75 0.77
38 78.8 6.2 7.1 3.6 0.1 1.7 0.4 0.1 0.6 0.0 0.1 0.2 0.5 3.6 2.4 5.7 0.5 0.2 3.8 0.2 0.2 3.0 0.8 0.6 2.2 1.8 0.8 1.0 24.3 0.8 0.6 1.1 68.6 0.7 0.6 0.0 0.0 0.0 0.0 1.8 0.0 0.4 0.0 0.0 0.0 0.0 196.6 3.5 0.2 0.2 0.4 0.0 0.0 0.99 0.99 0.96 0.96 0.99 0.99
39 83.2 31.3 95.8 89.0 49.2 93.7 53.0 13.0 30.7 11.0 13.8 27.1 81.4 49.0 33.4 68.5 23.6 12.1 42.8 0.0 0.6 0.5 0.2 0.2 1.5 0.6 0.9 0.6 0.6 1.6 1.7 4.2 175.7 0.1 0.1 0.0 0.5 3.0 4.9 0.0 0.1 12.0 55.3 0.6 0.6 0.2 154.9 2.2 124.1 32.8 2.4 0.3 0.1 0.58 0.30 0.60 0.50 0.50 0.53
40 29.0 0.9 0.3 0.2 0.0 0.3 0.5 0.1 0.3 0.1 0.1 0.2 0.0 0.4 0.4 2.7 0.1 0.0 0.6 0.7 0.1 0.5 0.8 0.8 0.5 0.6 0.3 0.5 0.7 1.5 1.7 0.9 0.7 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 27.9 23.4 0.0 0.0 0.0 0.3 0.0 1.00 0.99 0.96 0.95 1.00 1.00

13_Het 41 15.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.1 1.9 0.5 1.0 0.6 0.6 1.1 1.2 0.7 1.1 7.6 0.9 0.9 1.1 26.7 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.5 24.9 0.0 0.0 0.0 0.1 0.1 1.00 1.00 0.97 0.95 1.00 1.00
42 0.2 0.0 0.8 2.0 17.6 3.9 2.1 26.2 33.0 37.0 92.8 14.6 83.3 93.4 73.9 37.1 6.0 5.8 88.0 0.1 99.1 8.1 1.4 0.9 3.5 2.7 19.7 7.8 1.5 1.1 1.5 1.2 0.2 5.0 4.8 1.0 9.7 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 685.7 107.3 28.1 0.3 0.0 0.79 0.49 0.60 0.72 0.81 0.63
43 0.2 0.0 0.3 0.4 6.7 0.3 0.3 1.3 1.6 1.1 24.0 1.3 36.0 96.1 52.2 38.3 0.2 8.0 93.5 0.1 75.9 7.6 1.4 1.0 4.1 2.7 16.7 7.9 1.0 2.1 1.7 1.4 0.2 5.6 5.5 0.0 2.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 478.7 145.2 61.3 0.3 0.0 0.91 0.77 0.59 0.65 0.91 0.90

15_EnhBiv 44 0.6 0.3 1.0 0.7 4.6 1.4 4.1 3.4 4.2 4.0 19.9 1.1 3.4 14.5 1.2 22.0 0.9 10.0 88.8 0.2 36.1 4.7 1.3 1.0 3.3 2.6 7.5 5.4 0.7 1.5 2.3 1.7 0.2 4.7 4.3 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.9 316.7 114.6 1.3 0.0 0.95 0.93 0.91 0.92 0.95 0.95

16_ReprPC 45 0.5 0.2 0.1 0.1 0.8 0.1 0.6 0.1 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.3 0.0 0.3 63.1 0.7 5.8 2.4 1.1 1.0 1.9 1.9 2.0 3.6 0.7 2.1 1.7 1.4 0.3 2.3 2.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 5.3 105.0 10.0 0.0 1.00 0.99 0.97 0.87 1.00 1.00
46 0.5 0.5 0.2 0.1 0.2 0.2 0.1 0.0 0.2 0.0 0.1 0.1 0.0 0.3 0.1 0.0 0.0 0.1 0.3 3.5 0.1 1.0 1.0 1.0 1.1 0.9 0.6 0.8 0.6 1.3 1.3 0.9 0.2 1.0 1.0 0.0 0.3 0.0 0.0 0.5 1.0 0.0 0.0 0.0 0.0 0.3 0.1 2.4 0.0 0.0 0.0 2.5 0.9 0.78 0.70 0.73 0.66 0.76 0.77
47 0.6 0.4 0.3 0.1 0.6 0.7 0.6 0.3 0.5 0.4 1.3 0.6 0.8 1.3 0.2 99.9 0.8 3.6 0.3 0.6 1.2 1.3 1.0 1.0 1.5 1.2 2.4 1.3 0.6 1.2 0.9 0.7 0.3 2.1 2.1 0.0 0.2 0.0 0.4 0.3 0.7 0.0 0.0 0.0 0.2 0.9 0.2 0.5 0.0 0.5 0.2 2.3 1.1 1.00 0.95 1.00 1.00 1.00 0.72
48 0.1 0.1 0.2 0.1 2.4 1.6 2.7 3.2 5.9 7.2 20.3 3.3 0.9 0.2 0.2 0.0 1.6 1.4 0.8 0.5 1.3 1.4 1.0 1.0 1.4 1.1 1.6 1.5 0.6 0.9 0.9 0.6 0.2 1.3 1.4 0.0 0.2 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.7 0.4 0.0 0.2 0.0 0.0 0.0 2.0 1.1 0.58 0.74 0.87 0.72 0.86 0.86
49 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.4 0.2 0.3 0.3 0.2 0.4 0.4 0.3 0.4 0.2 0.4 0.4 0.5 1.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.97 0.93 0.89 0.87 0.94 0.93
50 0.0 0.0 0.0 0.0 0.2 0.1 0.2 0.1 0.1 0.2 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 53.6 0.2 0.9 1.0 1.0 0.9 0.9 0.5 0.8 0.6 1.1 1.1 1.1 0.2 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 1.2 1.2 0.79 0.58 0.81 0.84 0.72 0.81

Base % 100 0.68 3.51 49.34 45.71 0.00 10.23 0.00 9.58 0.69 0.10 0.10 0.84 0.40 4.16 5.71 0.40 0.37 0.02 0.04 0.02 11.06 0.01 0.00 0.43 1.45 1.24 0.44 3.61 0.10 0.05 0.69 2.75 77.30
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1 13.5 77.4 84.0 100.0 99.9 99.9 99.1 99.3 99.3 98.4 99.4 99.7 97.5 94.9 100.0 98.0 47.7 91.0 73.8 4.5 4.2 2.4 2.3 0.2 94.2 11.3 1.7 1.0 3.6 2.9 50.7 10.0 4.4 0.6 0.6 1.3 0.2 5.7 5.6 266.0 38.1 184.2 5.0 0.0 0.0 0.0 3.4 0.1 0.1 0.0 0.0 0.0 2.9 0.0 0.0 0.0 0.0 0.67 0.71 0.64 0.55 0.66 0.76
2 4.8 24.9 14.6 86.6 81.9 80.6 52.2 59.9 72.6 62.1 77.1 93.5 68.8 75.7 96.4 90.7 59.0 64.3 17.8 0.2 0.4 0.2 0.2 0.1 77.5 9.5 1.4 0.8 3.1 2.7 81.7 9.7 3.8 0.5 0.6 2.4 0.2 5.5 5.3 204.8 130.1 40.5 9.3 0.0 0.0 0.0 1.2 0.8 2.1 0.1 0.0 0.0 3.5 0.2 0.0 0.0 0.0 0.66 0.62 0.63 0.54 0.66 0.68
3 1.1 0.9 0.1 6.0 8.5 7.4 1.8 4.1 8.2 4.0 10.1 34.6 10.4 23.3 61.6 63.0 66.8 20.5 1.3 0.0 0.2 0.0 0.0 0.1 74.4 7.5 1.2 0.7 4.2 2.8 97.5 9.6 2.8 0.5 0.4 4.2 0.3 5.9 5.7 85.1 211.1 2.3 6.7 0.0 0.2 0.0 0.5 0.4 8.0 1.4 0.1 0.0 6.2 0.8 0.1 0.2 0.1 0.90 0.77 0.91 0.86 0.89 0.77
4 26.0 2.2 0.8 2.9 2.1 4.1 1.3 0.4 0.6 1.0 0.7 15.3 6.1 29.6 29.7 87.8 16.6 0.3 1.0 0.7 1.5 7.4 0.1 0.1 34.6 4.6 1.2 0.9 3.8 2.4 20.9 7.5 1.3 1.0 0.9 2.3 0.7 4.2 4.0 0.0 77.1 0.0 35.5 0.0 0.5 0.1 0.1 0.0 0.5 8.0 0.8 0.2 60.3 56.6 10.5 2.5 0.3 0.92 0.70 0.86 0.93 0.89 0.77
5 11.0 0.4 1.1 1.0 2.4 2.2 16.1 44.3 0.8 0.4 0.2 2.0 1.0 0.5 11.8 79.7 5.4 5.9 1.6 0.6 0.0 0.1 1.7 0.1 1.5 3.2 1.9 1.8 2.7 2.4 3.4 8.5 4.6 0.5 0.5 0.6 0.1 2.8 2.7 4.1 66.4 0.1 6.7 0.1 3.0 4.7 2.4 0.6 8.7 7.8 0.0 0.0 0.6 0.8 0.2 0.2 0.1 0.77 0.52 0.84 0.81 0.77 0.59
6 4.3 1.0 6.7 9.9 0.9 5.3 8.1 0.5 0.9 0.7 0.1 2.4 13.4 4.3 5.1 0.7 0.1 0.3 3.2 5.0 12.7 4.2 1.8 1.1 1.3 1.9 1.1 1.0 1.8 1.2 1.4 1.2 0.6 4.4 4.2 1.5 0.1 1.2 1.3 0.0 5.7 0.0 2.2 0.0 0.6 0.0 0.0 0.0 0.1 1.5 5.0 3.4 0.5 1.1 1.0 4.4 0.7 0.69 0.68 0.58 0.60 0.61 0.60
7 1.5 1.0 1.2 3.2 0.4 1.0 4.2 0.6 1.6 0.7 0.0 1.4 5.1 3.6 3.3 3.7 1.2 0.7 7.6 13.7 8.0 4.1 0.9 0.2 0.4 1.0 0.9 0.9 1.0 0.7 1.1 0.7 0.4 1.5 1.9 0.7 1.6 1.1 1.1 0.0 3.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 1.0 1.1 0.2 0.1 0.3 1.1 1.3 0.56 0.35 0.47 0.49 0.35 0.36
8 84.2 84.4 86.9 98.7 97.2 98.8 88.3 92.7 70.9 84.6 89.2 98.1 91.3 86.9 86.7 98.0 11.1 33.5 28.5 8.8 12.1 14.4 11.8 0.1 46.8 7.1 1.5 1.1 4.9 3.0 13.7 8.6 3.1 2.4 2.7 1.2 2.0 3.8 3.5 4.8 40.7 226.0 232.1 0.0 0.0 1.5 56.5 4.0 0.9 3.7 0.4 0.0 102.0 9.4 0.0 0.0 0.0 0.46 0.49 0.61 0.54 0.51 0.60
9 55.6 19.2 39.6 53.3 51.1 56.8 82.4 93.2 25.8 15.7 16.8 43.0 31.4 22.3 67.5 99.1 7.3 19.4 19.2 4.6 1.3 0.7 14.7 0.1 7.7 4.9 2.0 1.7 5.0 2.9 6.2 9.2 5.4 1.1 0.9 0.5 0.1 3.5 3.3 30.0 102.0 30.2 143.1 0.0 0.2 11.3 55.0 4.0 2.7 8.3 0.1 0.0 4.7 0.9 0.0 0.0 0.0 0.65 0.53 0.69 0.57 0.62 0.67

10 38.1 50.7 62.6 64.5 30.9 59.8 41.5 11.8 16.3 19.2 9.2 31.1 38.6 25.9 23.7 4.4 1.6 3.5 12.0 22.8 41.7 10.1 19.2 0.2 1.9 1.9 1.1 1.1 2.0 1.2 2.0 1.3 0.7 19.5 19.1 5.6 0.2 1.3 1.4 0.0 9.2 0.1 42.7 0.1 0.7 1.9 0.5 0.1 0.7 8.2 18.2 0.9 12.2 18.1 2.8 1.3 0.4 0.52 0.68 0.55 0.65 0.60 0.65
11 14.5 11.1 7.2 20.5 4.5 11.0 15.3 1.9 5.5 4.4 1.4 10.5 19.1 11.7 8.7 3.6 1.7 1.4 7.0 12.6 16.2 2.4 3.7 0.2 0.6 1.1 0.9 0.9 1.2 0.7 1.4 0.8 0.5 2.5 2.5 0.9 0.1 1.0 1.0 0.0 6.0 0.0 10.1 0.0 0.1 0.1 0.0 0.0 0.3 3.4 5.0 0.9 0.5 0.8 0.1 0.3 1.1 0.56 0.44 0.48 0.47 0.47 0.50
12 0.1 0.2 0.2 0.1 0.3 1.2 0.1 0.5 0.3 0.1 0.0 0.2 2.1 0.1 0.2 0.1 0.1 0.1 0.3 0.3 1.3 0.1 60.9 1.5 1.3 5.6 1.9 1.7 6.1 4.8 2.2 3.0 4.6 0.6 0.6 0.6 0.2 2.5 2.3 0.0 0.0 0.0 0.0 31.6 0.0 1.4 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.50 0.95 0.89 1.00 1.00
13 3.5 7.5 6.5 3.1 20.8 50.1 6.8 13.1 3.6 1.3 0.5 6.8 25.4 3.2 3.9 0.5 0.2 0.9 2.0 2.1 10.5 0.4 99.6 0.5 4.6 8.5 2.0 1.5 9.6 5.0 3.4 3.3 4.4 2.4 1.8 0.9 0.2 4.4 3.9 0.0 0.0 0.0 0.0 29.5 0.0 11.1 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.1 0.0 0.0 0.0 0.88 0.37 0.84 0.80 0.89 0.88
14 5.3 8.3 8.3 6.0 9.8 22.6 5.4 4.6 4.5 2.3 1.0 5.1 11.8 2.3 2.4 1.1 1.0 1.4 2.9 4.5 8.8 0.7 69.5 0.6 1.0 4.6 1.9 1.7 4.9 3.2 1.9 2.1 3.1 1.3 1.3 0.6 0.1 2.3 2.2 0.0 0.4 0.0 0.4 15.0 2.7 14.7 0.3 0.0 0.1 0.3 3.3 0.0 0.0 0.1 0.0 0.0 0.0 0.95 0.46 0.91 0.85 0.95 0.95
15 0.1 0.0 0.0 0.0 0.2 0.4 0.1 0.1 0.1 0.0 0.0 0.1 0.2 0.0 0.0 0.1 0.1 0.0 0.1 0.2 0.1 0.0 4.9 5.5 0.1 2.8 1.9 1.8 2.6 2.8 1.0 1.8 3.1 0.5 0.5 0.7 0.0 1.6 1.5 0.0 0.0 0.0 0.0 2.9 5.8 0.5 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 1.00 0.47 0.95 0.89 0.99 0.99
16 0.4 0.1 0.1 0.0 0.7 1.3 0.7 6.3 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.4 0.1 0.0 0.1 0.1 0.0 0.5 2.7 0.1 0.6 2.0 2.1 0.7 1.0 0.6 1.4 3.0 0.6 0.6 0.8 0.0 0.9 1.0 0.0 0.1 0.0 0.0 0.7 4.8 1.5 0.0 0.0 0.5 0.8 0.1 0.1 0.0 0.0 0.0 0.1 0.3 0.17 0.42 0.41 0.87 0.52 0.35
17 0.5 2.5 4.0 1.1 0.5 0.9 0.3 0.1 0.4 0.6 0.4 0.5 0.5 0.3 0.1 0.1 0.1 0.0 0.1 0.1 0.5 0.2 0.1 4.0 0.3 1.0 1.0 1.1 1.0 1.2 0.7 1.3 0.5 1.1 1.0 1.2 0.1 1.0 1.1 0.0 0.2 0.0 0.0 0.0 2.8 0.1 0.0 0.0 0.0 1.3 0.2 0.7 0.0 0.2 0.1 2.1 0.7 0.76 0.82 0.87 0.65 0.69 0.86
18 33.2 54.4 53.3 43.9 59.4 81.0 26.4 25.9 21.5 19.0 17.0 36.4 39.4 12.6 8.2 2.0 1.5 8.0 4.6 7.0 16.1 1.2 94.2 0.2 3.3 6.9 1.9 1.5 7.4 3.9 3.0 2.8 2.3 2.9 3.4 1.2 0.0 3.6 3.4 0.0 0.2 0.0 2.2 13.6 0.7 77.3 14.8 0.1 0.1 0.5 2.7 0.0 0.1 0.3 0.0 0.0 0.0 0.62 0.47 0.68 0.55 0.59 0.65
19 37.0 26.5 27.3 23.3 65.3 86.6 88.7 96.9 12.0 6.2 2.5 17.8 27.4 22.0 5.3 3.3 0.4 2.7 3.6 7.6 9.9 0.6 61.1 0.2 1.3 2.0 2.0 2.0 2.3 1.4 1.7 2.0 3.0 2.6 2.1 0.9 0.1 1.4 1.4 0.0 0.7 0.0 5.6 7.3 2.0 51.6 2.5 0.1 0.3 5.9 2.3 0.0 0.0 0.1 0.0 0.0 0.0 0.54 0.62 0.64 0.59 0.61 0.71
20 58.2 39.4 35.6 33.1 59.3 67.6 48.8 66.9 20.2 16.6 13.0 19.8 9.0 7.0 0.7 5.5 7.8 13.7 1.3 2.9 0.9 0.2 11.6 0.2 0.3 1.0 2.0 2.1 0.9 0.9 1.2 1.7 2.2 1.2 1.3 0.6 0.0 1.3 1.5 0.0 0.3 0.0 1.9 0.2 1.8 24.3 17.3 8.0 6.7 21.5 0.1 0.0 0.0 0.3 0.0 0.1 0.0 0.64 0.76 0.77 0.63 0.67 0.77
21 5.7 1.5 0.9 0.7 7.4 13.9 48.2 90.1 1.4 0.5 0.2 1.0 1.6 1.4 0.1 1.1 0.6 0.8 0.5 1.3 0.9 0.1 16.7 0.5 0.1 0.8 2.0 2.1 0.9 1.0 0.8 1.6 3.5 0.7 0.6 0.4 0.1 0.7 0.8 0.0 0.1 0.0 0.0 4.2 4.5 8.4 0.1 0.0 0.7 2.7 0.3 0.1 0.0 0.0 0.0 0.1 0.1 0.38 0.40 0.38 0.86 0.39 0.39
22 9.0 8.3 10.5 7.0 36.3 63.1 20.4 31.7 3.2 2.2 1.0 4.2 8.1 4.7 1.3 0.5 0.3 0.4 1.7 3.3 4.3 0.4 17.5 0.4 0.5 0.9 2.0 2.1 1.0 1.1 0.9 1.4 3.1 1.4 1.8 0.8 0.0 0.8 0.9 0.0 0.5 0.0 0.8 2.6 4.3 6.7 0.1 0.0 0.2 3.0 1.5 0.2 0.0 0.2 0.0 0.2 0.2 0.39 0.74 0.64 0.45 0.64 0.62
23 97.5 100.0 99.8 100.0 99.9 100.0 88.3 97.4 99.4 99.8 99.9 99.4 71.4 65.5 4.4 9.2 6.6 88.5 3.9 6.1 8.7 0.5 21.0 0.2 1.1 2.1 1.3 1.2 2.0 1.5 2.0 1.9 0.9 2.8 2.7 0.9 0.0 1.5 1.7 0.0 0.0 4.9 2.9 0.0 0.0 6.8 156.8 106.8 7.3 4.4 0.1 0.0 0.0 0.4 0.0 0.0 0.0 0.66 0.66 0.76 0.68 0.67 0.85
24 84.0 87.4 87.0 88.6 95.3 98.7 84.9 89.5 56.1 56.4 55.4 69.5 46.5 34.7 7.8 9.4 3.6 27.9 4.2 8.3 11.0 0.9 61.2 0.2 1.9 2.9 2.0 1.9 2.9 1.8 2.3 2.3 1.7 2.6 3.2 1.1 0.0 2.1 2.3 0.1 0.3 0.8 14.4 0.8 0.5 82.3 120.4 10.2 2.2 11.7 0.5 0.0 0.5 0.4 0.0 0.0 0.0 0.58 0.71 0.85 0.65 0.70 0.88
25 95.2 98.9 89.6 99.1 99.1 98.4 72.2 88.4 98.9 97.9 97.5 98.7 75.3 71.0 12.9 77.5 69.9 98.9 6.6 4.9 2.8 0.3 5.2 0.1 3.9 2.0 1.2 1.2 1.4 1.4 4.4 2.8 0.9 2.5 2.7 0.9 0.0 2.4 2.7 1.2 0.0 94.2 1.2 0.0 0.0 0.5 43.8 127.9 9.1 0.7 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.69 0.66 0.78 0.58 0.72 0.72
26 76.3 96.3 75.6 91.8 89.2 75.2 26.5 58.7 93.4 93.1 91.6 76.0 16.6 16.2 0.3 12.2 22.6 87.9 0.8 1.5 1.6 0.1 3.2 0.3 0.2 1.1 1.1 1.1 1.1 1.1 1.2 1.5 0.8 1.1 1.2 0.6 0.0 1.3 1.6 0.1 0.0 0.2 0.1 0.0 0.0 2.4 24.1 88.8 35.8 4.6 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.72 0.70 0.76 0.64 0.66 0.82
27 55.8 54.5 16.2 41.0 54.1 28.2 7.6 17.9 72.8 53.1 38.1 43.2 12.0 16.3 1.0 51.2 84.6 92.6 0.8 0.7 0.5 0.1 1.7 0.1 0.9 1.4 1.2 1.2 1.2 1.2 3.0 2.0 1.1 1.2 0.8 0.5 0.0 3.0 3.2 1.2 0.1 3.2 0.2 0.0 0.0 1.4 19.3 78.7 52.2 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.71 0.80 0.68 0.69 0.72 0.71
28 9.5 2.7 0.5 1.0 3.9 0.5 0.2 1.3 6.3 4.9 1.4 1.4 0.3 0.8 0.0 8.8 51.1 45.6 0.1 0.1 0.1 0.0 0.3 0.5 0.3 1.0 1.2 1.2 1.0 1.1 1.4 1.4 1.1 0.6 0.8 0.7 0.0 2.5 2.5 0.0 0.2 0.0 0.0 0.0 0.7 3.1 3.4 11.0 79.9 4.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.77 0.93 0.98 0.95 0.95 0.70
29 26.6 53.3 19.4 37.5 43.5 11.5 3.3 14.3 61.0 65.0 50.2 19.4 1.6 1.2 0.0 1.3 6.8 66.2 0.1 0.3 0.5 0.0 0.9 0.2 0.0 0.8 1.1 1.1 0.8 1.1 0.8 1.3 0.7 1.0 0.9 0.7 0.0 1.2 1.4 0.0 0.0 0.0 0.0 0.0 0.5 3.0 8.1 28.7 69.1 5.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.76 0.72 0.55 0.39 0.48 0.63
30 0.2 1.9 0.4 0.1 0.5 0.0 0.0 0.1 0.3 1.1 0.7 0.1 0.0 0.0 0.0 0.0 0.3 0.3 0.0 0.0 0.0 0.0 0.0 2.7 0.0 0.5 1.0 1.0 0.6 0.8 0.4 1.0 0.4 0.7 0.7 1.3 0.0 1.1 1.2 0.0 0.0 0.0 0.0 0.0 3.4 0.5 0.0 0.0 4.2 1.7 0.1 0.2 0.0 0.0 0.0 0.5 0.6 0.84 0.45 0.52 0.40 0.45 0.78
31 70.4 14.2 13.4 15.8 8.7 15.5 6.1 1.4 3.6 4.6 2.8 8.1 6.3 6.3 0.9 2.4 7.0 1.3 1.0 1.3 2.4 0.7 1.0 0.4 0.6 1.6 1.2 1.2 1.5 1.3 1.8 1.5 0.7 1.7 1.7 0.7 0.1 1.6 1.9 0.0 0.1 0.0 4.4 0.0 0.4 2.8 0.0 0.2 0.2 39.9 0.2 0.0 0.1 6.6 0.0 0.3 0.1 0.94 0.97 0.94 0.93 0.95 0.63
32 86.6 56.2 28.5 35.5 31.0 32.0 9.4 5.5 26.6 24.2 16.7 32.0 10.7 17.7 1.0 16.6 43.6 23.0 1.6 2.9 2.5 0.2 1.7 0.2 0.3 1.3 1.1 1.1 1.3 1.1 2.0 1.4 0.7 1.2 1.4 0.5 0.0 2.0 2.2 0.0 0.0 0.1 4.0 0.0 0.3 3.5 4.1 18.7 6.0 33.9 0.2 0.0 0.0 1.0 0.0 0.1 0.1 0.80 0.84 0.73 0.76 0.78 0.68
33 83.5 88.9 84.4 85.9 67.0 84.2 38.5 28.5 34.3 55.0 56.9 65.6 40.5 36.1 6.6 10.1 6.2 10.4 3.8 6.5 12.2 3.0 7.8 0.2 2.1 2.3 1.2 1.1 2.2 1.6 2.8 2.4 0.6 4.1 4.8 1.4 0.1 1.7 1.9 0.0 1.5 0.5 26.6 0.0 0.5 6.3 1.2 5.5 1.3 33.7 1.7 0.1 1.5 15.1 0.3 0.3 0.1 0.63 0.66 0.78 0.77 0.79 0.77
34 65.9 99.8 98.4 98.8 94.0 96.9 50.9 75.9 80.8 96.6 98.5 84.2 35.1 36.5 4.1 1.3 0.9 8.0 2.6 4.7 10.9 1.0 11.8 0.3 0.9 1.6 1.0 1.0 1.7 1.3 1.5 1.5 0.5 3.6 3.5 1.2 0.0 1.2 1.4 0.0 0.8 0.1 12.8 0.2 1.3 11.5 2.3 2.7 6.5 27.2 2.0 0.1 0.1 1.7 0.0 0.2 0.1 0.74 0.72 0.75 0.75 0.69 0.87
35 37.5 28.4 30.1 25.4 16.3 21.8 3.9 12.2 7.4 14.8 21.0 82.0 50.3 45.8 5.1 36.0 8.6 2.8 1.5 0.9 2.6 1.2 0.4 0.1 5.5 2.9 1.0 0.8 2.4 2.2 5.5 6.0 2.1 1.0 1.2 0.7 0.3 1.6 1.6 0.0 11.9 0.5 12.2 0.0 1.3 1.5 0.2 0.9 2.6 17.0 0.7 0.2 0.5 12.0 0.8 1.4 0.4 0.69 0.28 0.56 0.78 0.71 0.61
36 19.3 1.5 0.4 0.3 0.7 0.2 0.3 0.1 1.1 0.5 0.0 1.9 0.8 2.3 0.0 6.6 58.1 3.9 0.4 0.6 0.5 0.1 0.1 0.4 0.5 1.1 1.0 1.0 1.3 1.0 2.0 1.2 0.6 1.0 1.1 0.6 0.3 2.3 2.4 0.0 0.5 0.0 0.0 0.0 1.1 0.6 0.0 0.5 3.1 14.2 0.2 0.3 0.0 0.5 0.0 1.0 0.7 0.96 0.99 0.95 0.97 0.95 0.76
37 24.8 95.4 81.5 73.4 53.9 56.5 13.2 27.5 42.6 69.8 72.0 35.9 8.4 9.5 1.1 0.5 0.4 1.9 1.5 2.4 5.6 0.6 4.1 0.6 0.4 1.1 1.0 0.9 1.2 1.1 1.1 1.3 0.4 1.4 1.6 0.7 0.0 0.9 1.1 0.0 0.6 0.0 1.1 0.2 2.9 2.7 0.0 0.2 4.1 12.9 1.5 0.3 0.0 0.4 0.1 0.6 0.3 0.81 0.78 0.69 0.71 0.70 0.82
38 14.6 51.6 65.2 40.1 15.6 33.2 11.8 5.5 7.0 14.0 14.0 14.1 12.9 7.7 2.8 0.3 0.0 0.3 1.7 2.6 8.6 1.9 4.5 0.7 1.1 2.1 1.1 1.0 2.0 1.5 1.6 1.7 0.5 2.6 2.8 1.0 0.1 1.3 1.5 0.0 2.0 0.0 2.1 0.2 2.6 1.1 0.0 0.0 0.1 7.1 2.6 0.9 0.1 2.1 1.0 2.3 0.4 0.73 0.88 0.75 0.73 0.77 0.80
39 6.0 57.3 32.0 17.7 13.7 8.8 1.4 5.2 12.4 26.1 24.2 7.2 0.8 1.6 0.0 0.4 0.5 0.6 0.4 0.7 1.3 0.2 0.6 0.8 0.1 0.8 0.9 0.9 0.9 0.9 0.7 1.1 0.3 1.1 1.1 0.7 0.1 0.8 1.0 0.0 0.1 0.0 0.0 0.1 3.4 0.9 0.0 0.0 2.7 5.2 0.4 0.4 0.0 0.1 0.0 0.7 0.5 0.86 0.76 0.66 0.60 0.67 0.84
40 7.5 6.2 10.5 11.4 4.1 18.4 10.2 1.8 3.0 2.6 1.1 4.1 16.8 5.5 25.5 1.8 0.6 1.6 6.4 11.3 93.9 10.5 33.2 0.1 3.1 1.8 1.0 1.0 1.5 1.2 1.2 1.1 3.9 33.3 35.1 10.9 0.9 0.7 0.7 0.0 0.4 0.0 2.7 0.0 0.1 0.2 0.0 0.0 0.0 0.1 73.0 1.2 6.4 2.0 1.3 0.1 0.0 0.92 0.92 0.85 0.89 0.94 0.91
41 0.1 0.1 0.1 0.1 0.1 0.4 0.1 0.1 0.2 0.1 0.0 0.1 3.1 0.5 5.2 0.6 0.3 0.2 1.7 1.6 83.9 4.1 6.6 0.7 2.2 1.8 0.8 0.7 1.7 1.4 1.3 1.3 6.3 3.6 4.0 2.3 14.7 0.4 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 65.5 3.0 0.2 0.0 0.4 0.1 0.0 1.00 1.00 0.96 0.95 1.00 0.99
42 0.2 0.2 0.1 1.3 0.1 0.7 1.6 0.0 0.3 0.2 0.0 0.3 5.1 0.6 3.3 0.3 0.0 0.1 1.3 1.0 49.0 1.0 4.3 0.3 0.7 0.8 0.7 0.7 0.8 0.6 0.7 0.6 0.4 0.8 0.8 0.6 1.0 0.3 0.3 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 27.4 6.2 0.0 0.0 0.0 0.1 0.4 1.00 1.00 0.96 0.95 1.00 0.99

13 Het 43 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.1 0.1 0.1 0.0 0.2 0.2 6.2 0.5 0.0 3.4 0.4 0.7 0.7 0.7 0.8 0.9 0.5 0.9 3.4 1.0 1.0 1.4 8.2 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 2.4 12.9 0.0 0.0 0.2 1.4 0.1 1.00 1.00 0.96 0.94 1.00 0.99
44 69.4 44.4 26.6 73.7 54.1 74.7 40.3 22.9 14.4 36.2 34.4 83.6 60.6 86.4 83.8 99.0 14.0 3.3 6.2 2.6 12.6 40.3 1.3 0.1 77.3 8.1 1.4 0.9 4.2 2.7 24.6 8.2 2.1 1.9 1.8 1.5 0.5 4.6 4.5 0.6 75.8 8.8 141.5 0.0 0.0 0.3 0.7 0.3 0.1 2.9 0.9 0.0 299.4 62.2 1.2 0.1 0.0 0.54 0.45 0.69 0.52 0.59 0.62
45 5.9 1.0 0.8 0.6 3.7 7.2 3.5 8.3 10.0 4.2 0.1 7.2 14.5 13.4 28.3 30.2 60.4 33.3 79.3 88.0 92.6 78.9 19.0 0.0 1.3 0.4 0.2 0.2 1.0 0.6 0.9 0.7 0.8 2.9 3.0 5.2 170.4 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.1 0.0 47.3 0.8 133.0 53.7 30.1 0.9 0.0 0.52 0.51 0.53 0.51 0.48 0.46

15 EnhBiv 46 67.0 6.5 8.9 12.0 4.6 14.8 6.0 1.3 1.2 3.5 1.4 12.7 17.0 40.4 38.3 77.0 2.1 0.6 1.4 3.4 24.1 96.5 1.3 0.1 88.2 8.2 1.4 0.9 4.2 2.9 18.1 7.7 0.6 2.7 2.0 1.9 0.2 6.0 5.6 0.0 0.1 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 298.6 401.3 41.2 0.0 0.0 0.89 0.77 0.82 0.54 0.71 0.92

16 ReprPC 47 2.5 0.4 1.7 0.5 0.1 0.7 0.4 0.1 0.2 0.2 0.1 0.3 2.0 1.5 1.3 2.0 0.4 0.1 0.7 1.9 11.0 65.7 0.5 0.4 13.7 3.2 1.2 1.0 2.4 2.3 3.5 4.8 0.5 1.9 1.9 1.5 0.5 3.4 3.2 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 3.8 43.8 216.9 5.5 0.0 0.99 0.99 0.96 0.85 0.99 0.99
48 4.0 22.9 26.7 17.4 6.9 12.4 7.6 3.0 6.2 7.1 2.3 8.9 7.8 7.0 2.6 1.7 0.3 0.8 4.1 7.3 8.4 2.7 2.3 0.7 0.5 1.3 1.0 1.0 1.4 1.0 1.3 1.1 0.5 2.2 2.2 0.8 0.1 1.1 1.2 0.0 1.8 0.0 0.4 0.0 1.0 0.0 0.0 0.0 0.3 0.8 1.7 1.3 0.1 0.7 0.8 2.6 1.0 0.70 0.82 0.73 0.73 0.65 0.81
49 0.1 0.2 0.2 0.1 0.1 0.1 0.1 0.0 0.1 0.1 0.0 0.1 0.2 0.1 0.1 0.1 0.1 0.0 0.2 0.4 0.3 0.3 0.0 26.8 0.1 0.7 1.0 1.1 0.7 0.9 0.5 0.9 0.5 0.9 0.9 1.1 0.2 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.1 0.0 1.0 0.0 0.0 0.0 2.5 1.2 0.61 0.49 0.53 0.49 0.50 0.48

18 Quies 50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.1 0.2 0.1 0.1 0.0 40.1 0.1 0.4 0.7 0.7 0.4 0.5 0.3 0.4 0.4 0.6 0.7 0.9 1.2 0.7 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.2 1.5 0.44 0.27 0.48 0.55 0.25 0.27
Base % 100 0.68 3.51 49.34 45.71 0.00 10.23 0.00 9.58 0.69 0.10 0.10 0.84 0.40 4.16 5.71 0.29 0.25 0.06 0.18 3.10 15.14 0.53 0.08 0.63 0.85 2.07 1.22 6.51 0.13 0.12 0.36 2.86 65.62
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1 11.4 4.0 15.3 22.4 79.8 99.2 100.0 98.9 95.4 91.6 76.8 75.7 99.8 86.3 96.1 73.2 57.2 70.0 89.8 0.0 0.0 0.2 95.6 11.6 1.7 1.0 3.8 2.9 48.4 9.9 4.0 0.8 0.8 1.4 0.1 6.0 5.9 247.7 88.5 225.4 10.2 0.0 0.0 0.0 4.3 0.5 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.81 0.91 0.64 0.74 0.92 0.84
2 7.2 1.0 4.7 8.9 30.1 69.6 91.7 75.2 39.6 32.7 27.4 50.3 93.8 81.7 75.2 32.2 23.8 54.1 83.7 0.0 0.0 0.2 69.7 9.2 1.6 1.0 3.3 2.7 63.1 9.8 4.0 0.7 0.8 1.9 0.2 5.3 5.2 203.3 137.1 52.3 6.2 0.0 0.0 0.0 1.1 0.6 2.9 0.1 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.81 0.92 0.69 0.78 0.86 0.82
3 0.7 0.2 0.8 1.1 3.6 8.4 18.9 16.9 2.5 1.5 4.0 10.2 68.9 57.3 28.9 8.4 5.7 29.6 84.9 0.0 0.0 0.1 68.0 7.5 1.4 0.9 3.6 2.7 86.4 9.7 2.8 0.7 0.6 3.6 0.3 6.0 5.6 103.7 177.0 4.2 5.8 0.0 0.1 0.1 0.8 0.5 8.3 0.9 0.1 0.0 2.5 0.2 0.0 0.1 0.0 0.97 0.87 0.91 0.92 0.92 0.82
4 7.4 0.4 11.2 4.9 1.7 4.2 1.5 3.9 0.2 0.6 3.3 1.1 5.5 71.3 15.5 0.6 4.0 10.1 16.7 0.1 0.3 0.2 3.3 3.0 1.7 1.6 3.1 2.4 4.2 7.8 3.2 0.6 0.5 0.7 0.3 2.5 2.5 2.3 25.1 0.8 3.9 0.0 2.5 1.4 0.8 1.1 9.1 9.0 0.1 0.0 0.5 1.5 0.2 0.4 0.2 0.86 0.71 0.86 0.94 0.84 0.76
5 0.6 0.9 0.5 0.2 1.0 0.9 0.1 1.8 1.4 0.5 1.4 0.1 1.1 2.0 2.1 0.1 1.6 0.0 1.3 3.7 0.1 0.0 6.3 1.8 0.7 0.6 1.7 1.6 3.4 2.2 0.6 1.4 3.0 2.6 49.1 0.3 0.2 0.0 4.3 0.0 0.2 0.0 0.3 0.0 0.0 0.0 0.0 0.2 4.2 2.6 0.0 0.0 0.2 0.2 1.2 0.68 0.70 0.68 0.72 0.68 0.69
6 26.5 8.6 87.8 20.2 82.6 88.3 97.4 96.3 83.5 75.6 65.2 69.7 86.2 97.2 51.3 37.1 13.6 15.9 48.4 0.9 7.0 0.1 60.5 7.8 1.5 1.0 4.8 2.9 18.2 8.4 2.7 4.0 4.8 1.9 0.2 4.3 4.1 1.3 30.1 167.5 242.3 0.0 0.0 0.7 21.0 3.2 0.3 4.1 0.1 0.0 104.6 11.8 0.0 0.0 0.0 0.58 0.68 0.66 0.68 0.65 0.75
7 20.3 5.1 70.5 12.4 26.3 32.7 40.5 53.1 18.1 22.2 32.8 38.0 64.2 98.1 36.4 6.2 8.0 10.2 32.1 0.4 2.6 0.2 40.1 6.1 1.5 1.2 4.1 2.7 16.7 8.4 3.2 1.3 1.0 1.1 0.3 3.8 3.7 4.4 52.0 50.7 168.7 0.0 0.2 1.6 14.1 4.0 1.5 10.6 0.2 0.0 58.4 6.3 0.1 0.1 0.0 0.77 0.70 0.82 0.77 0.74 0.85
8 5.1 14.1 18.9 12.1 36.4 27.1 29.9 48.1 52.0 51.6 38.1 27.1 12.4 16.4 15.3 2.2 16.8 0.9 0.9 14.1 4.4 0.2 1.6 1.5 0.9 0.8 1.6 0.9 1.9 1.0 0.4 13.5 12.0 3.9 0.6 1.1 1.1 0.0 8.0 0.1 13.5 0.2 0.5 0.5 0.0 0.0 0.2 4.1 12.3 0.8 3.8 1.5 0.2 0.6 1.0 0.69 0.56 0.49 0.71 0.74 0.54
9 80.1 92.6 7.4 5.0 10.3 7.7 1.8 18.1 12.2 3.4 13.2 0.9 1.5 4.2 7.1 0.5 7.1 0.7 0.3 0.8 0.0 1.0 1.7 6.1 2.0 1.6 6.6 4.0 2.5 2.8 3.1 0.6 0.6 0.4 0.1 3.1 2.8 0.0 0.0 0.0 0.0 28.4 0.5 14.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.93 0.78 0.74 0.92 0.81 0.98

10 12.9 82.7 7.4 2.4 10.6 8.1 2.6 16.6 16.5 7.2 12.4 1.2 2.5 2.9 5.2 0.5 4.8 0.2 0.3 0.6 0.2 0.8 4.1 7.1 1.8 1.5 7.6 4.5 2.5 2.7 1.4 1.3 1.2 0.8 0.1 3.1 2.9 0.0 0.2 0.0 0.2 25.1 1.0 15.0 0.0 0.0 0.0 0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.96 0.45 0.95 0.94 0.96 0.95
11 17.8 21.6 0.1 0.3 0.5 0.6 0.0 0.9 0.1 0.1 1.1 0.0 0.0 0.5 1.3 0.1 1.5 0.2 0.2 0.0 0.0 1.8 0.2 3.2 2.0 1.9 3.4 3.6 1.4 2.4 2.6 0.5 0.5 0.7 0.1 1.5 1.4 0.0 0.0 0.0 0.0 18.6 2.7 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.95 0.78 0.77 0.91 0.83 1.00
12 2.1 5.3 0.3 0.4 0.8 0.9 0.1 1.1 0.3 0.3 1.4 0.0 0.0 0.9 1.6 0.1 1.8 0.1 0.1 0.2 0.0 2.1 0.3 2.9 1.8 1.7 2.7 3.0 1.1 1.8 2.5 0.6 0.6 0.8 0.1 1.3 1.3 0.0 0.0 0.0 0.0 4.5 5.0 1.2 0.0 0.0 0.0 0.1 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.92 0.44 0.86 0.93 0.89 0.90
13 70.3 7.8 2.0 8.1 5.3 5.3 2.1 6.7 2.9 2.7 7.3 0.5 0.2 4.2 5.2 0.7 6.4 0.5 0.1 1.2 0.3 2.2 0.0 1.3 1.9 2.0 1.4 1.3 0.9 1.3 2.1 0.7 0.7 0.5 0.1 1.2 1.2 0.0 0.1 0.0 0.0 0.5 4.4 0.7 0.0 0.0 0.2 0.7 0.3 0.1 0.0 0.0 0.0 0.1 0.3 0.98 0.99 0.40 0.98 0.98 0.98
14 4.8 0.3 0.2 0.1 0.3 0.3 0.0 0.4 0.1 0.0 0.4 0.0 0.0 0.3 0.9 0.0 1.5 0.1 0.1 0.1 0.0 7.5 0.0 1.2 1.9 2.0 1.2 1.4 0.6 1.2 2.0 0.6 0.6 0.8 0.1 1.2 1.2 0.0 0.0 0.0 0.0 0.1 4.1 0.1 0.0 0.0 0.1 0.3 0.0 0.2 0.0 0.0 0.0 0.1 0.5 0.93 0.94 0.32 0.94 0.94 0.94
15 0.3 0.1 0.7 4.9 0.8 0.7 0.1 0.7 0.2 0.2 1.0 0.0 0.0 0.8 1.3 0.1 2.3 0.2 0.2 0.2 0.0 3.5 0.1 0.6 1.0 1.1 0.7 0.9 0.4 1.0 0.5 0.8 0.8 1.1 0.0 1.0 1.1 0.0 0.0 0.0 0.0 0.0 2.7 0.1 0.0 0.0 1.6 1.5 0.1 0.1 0.0 0.0 0.0 0.4 0.8 0.65 0.77 0.72 0.55 0.39 0.63
16 1.4 0.6 2.0 9.1 42.7 23.1 29.9 20.5 14.9 8.1 9.8 3.0 0.2 4.3 5.2 5.5 6.2 0.2 0.2 1.3 2.1 1.4 0.3 0.9 0.9 0.9 1.0 0.9 0.8 1.1 0.3 1.5 1.4 0.8 0.0 1.0 1.1 0.0 0.2 0.0 0.0 0.1 1.7 0.0 0.0 0.0 0.1 1.4 0.3 0.3 0.0 0.3 0.7 1.3 1.0 0.69 0.84 0.64 0.66 0.72 0.78
17 0.1 0.0 0.1 0.8 2.4 1.5 1.0 1.0 0.2 0.1 0.8 0.0 0.0 0.5 1.2 0.6 1.5 0.1 0.0 0.2 0.1 4.4 0.1 0.5 0.9 1.0 0.6 0.8 0.3 0.9 0.3 0.8 0.7 1.2 0.0 1.1 1.1 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.2 0.3 0.0 0.3 0.0 0.0 0.1 0.9 1.2 0.64 0.66 0.57 0.55 0.52 0.65
18 76.8 98.2 47.5 15.9 50.7 33.0 28.1 63.1 66.5 38.4 41.7 6.4 13.8 7.9 11.7 1.6 11.6 0.8 0.8 3.2 0.3 0.3 5.3 7.0 1.9 1.5 7.6 3.8 3.2 2.8 2.1 8.1 7.3 2.6 0.0 3.7 3.4 0.0 0.2 0.0 4.5 12.4 0.3 57.5 3.3 0.0 0.0 0.3 1.8 0.0 0.1 0.1 0.0 0.0 0.0 0.69 0.58 0.68 0.74 0.61 0.69
19 82.1 25.9 22.6 30.4 46.9 34.1 43.4 42.8 29.3 22.6 27.0 3.9 1.1 8.6 8.9 5.4 12.9 1.9 5.0 1.7 0.5 0.5 0.2 1.3 1.9 2.0 1.4 1.2 1.1 1.3 1.7 1.9 2.0 0.9 0.0 1.2 1.4 0.0 0.3 0.0 1.0 2.1 3.6 7.3 0.1 0.1 0.8 6.7 0.8 0.0 0.0 0.1 0.0 0.1 0.2 0.76 0.79 0.74 0.70 0.76 0.93
20 14.9 1.4 5.7 5.0 5.4 4.3 5.7 4.3 0.9 0.6 2.1 0.1 0.0 1.7 2.0 1.4 2.6 2.8 25.2 0.1 0.0 0.6 0.1 1.4 1.9 2.0 1.3 1.5 0.9 1.6 1.4 1.0 0.9 0.8 0.0 1.7 1.8 0.0 0.0 0.0 0.0 1.1 3.8 5.9 0.3 0.1 3.6 5.6 0.1 0.0 0.0 0.0 0.0 0.0 0.2 0.82 0.84 0.81 0.83 0.81 0.58
21 36.5 85.2 81.8 35.2 24.6 17.1 15.1 33.8 23.9 11.5 21.0 1.0 3.0 11.7 9.6 1.5 14.0 24.8 6.7 0.5 0.0 0.2 2.7 6.6 1.9 1.5 7.5 4.3 3.2 3.3 1.4 0.8 0.8 0.5 0.0 3.1 2.9 0.1 0.0 0.1 0.8 0.8 0.1 82.0 135.7 1.8 0.5 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.68 0.59 0.63 0.62 0.64 0.88
22 77.7 53.0 79.1 58.5 91.0 80.0 92.6 86.9 82.9 62.4 49.0 7.9 5.8 14.0 11.3 24.0 19.9 12.6 13.1 1.0 0.2 0.3 1.8 2.8 1.9 1.8 2.8 1.9 2.0 2.2 1.1 4.4 6.2 1.7 0.0 1.9 2.1 0.0 0.2 0.1 9.5 1.4 0.8 39.3 46.1 6.1 1.8 15.6 0.2 0.0 0.0 0.1 0.0 0.0 0.0 0.62 0.60 0.85 0.68 0.73 0.86
23 15.6 15.3 92.8 82.6 97.8 94.6 99.4 96.0 94.0 63.8 46.8 22.9 6.5 44.1 20.5 62.7 69.4 97.1 49.4 0.3 0.0 0.3 1.1 2.1 1.4 1.4 1.8 1.6 2.9 2.5 0.7 2.6 2.4 0.9 0.0 2.1 2.3 0.4 0.0 43.0 0.4 0.0 0.0 0.9 124.9 140.9 9.6 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.82 0.81 0.78 0.75 0.87 0.89
24 15.5 7.2 65.8 75.7 27.3 18.9 25.1 20.8 13.1 10.6 13.4 3.3 1.3 28.7 11.1 4.3 56.5 92.8 2.2 0.9 0.1 0.3 0.1 1.5 1.4 1.4 1.3 1.4 1.4 1.6 0.9 0.9 1.0 0.5 0.0 1.5 1.8 0.7 0.0 4.0 0.1 0.0 0.0 1.7 44.5 93.9 30.6 2.2 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.66 0.85 0.50 0.70 0.65 0.53
25 5.6 1.9 48.7 46.9 60.0 53.1 82.0 51.9 28.6 9.6 11.3 9.2 0.5 39.8 11.4 26.5 43.6 94.0 63.7 0.2 0.0 0.3 0.5 1.5 1.4 1.4 1.3 1.3 2.6 2.2 0.8 1.2 1.3 0.6 0.0 2.7 2.9 0.3 0.1 2.8 0.1 0.0 0.0 0.9 24.9 79.2 39.1 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.74 0.80 0.67 0.85 0.82 0.80
26 1.2 0.2 8.3 13.7 1.3 1.4 1.1 0.8 0.1 0.1 0.9 0.1 0.0 8.6 2.1 0.5 13.4 64.6 0.0 0.1 0.0 0.6 0.0 1.1 1.4 1.4 1.1 1.3 0.8 1.4 0.9 0.6 0.6 0.7 0.0 2.0 2.0 0.0 0.0 0.0 0.0 0.0 0.2 1.7 3.4 10.5 61.8 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.87 0.94 0.60 0.74 0.64 0.43
27 0.6 0.1 6.2 7.1 4.8 4.3 8.1 3.6 0.4 0.5 1.5 0.8 0.0 19.9 3.9 2.4 13.8 71.4 85.1 0.0 0.0 0.3 0.6 1.4 1.4 1.4 1.2 1.3 2.7 1.9 0.9 0.8 0.9 0.6 0.0 3.7 3.6 0.2 0.1 0.0 0.0 0.0 0.2 0.6 3.9 14.2 61.7 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.74 0.94 0.98 0.92 0.93 0.75
28 1.1 2.7 69.5 14.6 9.5 6.9 4.8 13.1 9.1 7.5 10.3 1.9 1.2 9.0 4.7 0.7 6.8 2.8 4.7 0.0 0.9 0.5 2.0 1.8 1.2 1.2 1.7 1.6 1.9 2.1 0.8 1.5 1.6 0.9 0.1 1.4 1.5 0.0 0.3 0.0 4.4 0.0 0.3 4.4 0.2 2.1 0.6 41.7 0.0 0.0 0.0 6.9 0.0 0.1 0.0 0.97 0.96 0.94 0.94 0.94 0.61
29 11.1 13.0 84.7 58.5 70.9 46.5 61.1 63.2 62.0 48.2 35.5 15.3 6.5 14.8 10.6 5.2 22.6 5.8 3.3 0.5 1.9 0.3 1.9 2.1 1.2 1.1 2.0 1.5 2.4 2.1 0.7 9.1 8.6 2.6 0.1 1.5 1.7 0.0 0.6 0.4 22.0 0.0 0.6 6.3 2.1 4.9 1.6 34.3 0.1 0.0 0.9 6.1 0.0 0.1 0.0 0.76 0.66 0.78 0.80 0.86 0.80
30 68.3 19.0 77.5 31.8 17.0 15.1 9.1 24.8 15.6 14.0 21.1 1.6 1.9 17.2 8.1 1.2 10.8 2.8 1.0 0.2 0.4 0.2 0.5 1.9 1.9 1.9 1.9 1.5 1.7 3.0 2.5 1.1 1.3 0.6 0.1 1.4 1.5 0.0 0.2 0.0 6.6 0.0 0.7 17.3 0.2 1.4 1.3 32.8 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.82 0.71 0.71 0.73 0.84 0.84
31 10.8 6.0 64.0 48.8 99.0 96.2 99.9 97.1 96.1 65.0 40.6 27.0 3.5 10.9 8.6 62.9 18.7 4.5 30.0 1.0 3.0 0.3 2.5 1.7 1.1 1.0 1.6 1.3 2.4 1.9 0.3 4.7 5.6 1.6 0.0 1.6 1.8 0.0 0.6 0.0 10.1 0.1 1.0 2.5 0.8 3.2 1.9 28.9 0.2 0.1 1.7 8.2 0.8 0.3 0.2 0.71 0.75 0.75 0.75 0.82 0.90
32 4.0 1.2 36.3 12.7 54.2 40.6 68.3 54.0 25.3 12.3 12.8 18.6 0.8 17.2 7.3 14.9 9.1 5.6 88.4 1.1 3.3 0.2 1.9 1.4 1.1 1.0 1.3 1.2 2.9 1.7 0.4 1.9 2.1 0.8 0.1 2.6 2.8 0.0 0.6 0.0 1.9 0.1 1.1 1.3 0.2 1.5 2.1 17.7 0.3 0.2 0.4 6.9 1.4 0.9 0.5 0.67 0.80 0.62 0.65 0.62 0.55
33 8.8 0.5 14.9 44.0 74.9 56.1 75.1 35.9 29.4 6.2 6.2 1.6 0.0 3.1 3.3 28.5 12.8 3.9 2.8 0.5 0.0 0.3 0.2 0.8 1.1 1.1 1.0 1.0 0.7 1.4 0.3 1.2 1.0 0.7 0.0 1.0 1.2 0.0 0.0 0.0 0.0 0.1 2.6 1.0 0.2 0.6 5.6 11.3 0.1 0.1 0.0 0.2 0.0 0.2 0.4 0.75 0.88 0.70 0.72 0.82 0.87
34 8.3 2.7 12.7 62.0 18.8 12.4 10.0 12.0 9.4 8.5 11.5 3.1 0.5 7.1 7.5 1.8 19.1 1.2 0.3 2.6 1.2 0.8 0.1 0.9 1.0 1.0 1.1 1.0 0.9 1.1 0.5 1.0 1.0 0.6 0.0 0.9 1.1 0.0 0.3 0.0 0.3 0.1 2.6 0.4 0.0 0.0 2.0 6.6 1.2 0.2 0.0 0.3 0.1 0.5 0.6 0.77 0.82 0.87 0.68 0.61 0.78
35 0.3 0.0 2.0 1.6 3.1 2.4 3.1 2.6 0.4 0.5 1.4 1.1 0.0 3.9 2.6 0.7 2.9 1.3 95.3 0.5 0.6 0.6 0.8 0.8 1.0 1.0 1.0 1.0 1.7 1.2 0.4 1.2 1.2 0.9 0.1 3.0 2.9 0.0 0.6 0.0 0.0 0.0 1.4 0.1 0.0 0.0 1.3 2.4 0.2 0.3 0.0 0.6 0.6 1.3 1.0 1.00 1.00 0.95 1.00 0.99 0.74
36 38.4 40.5 0.5 1.4 2.6 2.1 0.5 3.4 3.0 1.0 3.0 0.5 0.9 2.7 3.4 0.2 3.8 0.3 0.4 66.8 0.1 0.3 0.6 3.1 1.8 1.7 2.5 2.3 0.8 1.3 54.0 0.5 0.3 0.4 0.5 0.8 0.7 0.0 0.0 0.0 0.0 3.4 0.2 0.2 0.1 0.0 0.0 0.0 87.6 0.9 0.0 0.0 0.0 0.0 0.0 0.89 0.81 0.80 0.89 0.89 0.94
37 0.8 1.9 1.0 0.6 4.1 5.0 1.0 6.5 10.8 3.2 8.4 3.5 3.3 8.6 8.8 0.3 7.9 0.3 0.3 59.7 1.5 1.2 0.8 0.9 0.7 0.7 0.8 0.7 0.7 0.7 2.5 3.1 2.9 1.4 11.5 0.6 0.6 0.0 0.3 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 42.4 6.8 0.1 0.0 0.0 0.1 0.0 0.96 0.97 0.96 0.94 0.96 0.97

13_Het 38 0.0 0.0 0.0 0.0 0.2 0.4 0.0 0.4 0.2 0.1 0.6 0.1 0.0 0.9 1.6 0.0 1.8 0.0 0.0 6.6 0.0 7.7 0.2 0.4 0.7 0.7 0.5 0.5 0.3 0.5 1.5 0.8 0.8 1.1 6.6 0.6 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 9.9 0.0 0.0 0.0 0.1 0.2 0.94 0.94 0.94 0.90 0.94 0.95
39 1.5 3.9 86.6 1.6 14.7 11.0 13.4 20.6 18.1 17.0 37.5 18.4 34.8 51.0 6.7 1.9 3.1 0.1 10.3 3.6 58.9 0.2 72.4 6.7 1.3 0.9 3.7 2.6 15.9 6.7 0.5 3.1 2.8 2.2 0.4 5.2 4.8 0.0 5.2 0.0 37.5 0.0 0.0 0.1 0.0 0.0 0.0 2.0 0.1 0.0 337.8 282.7 1.6 0.1 0.0 0.78 0.63 0.82 0.61 0.68 0.71
40 67.7 18.7 15.6 63.0 70.5 83.3 65.4 72.8 85.8 62.2 89.9 48.9 27.3 94.8 88.8 26.0 89.3 16.2 44.1 90.6 17.7 0.0 2.0 0.6 0.2 0.2 1.9 0.8 1.5 0.9 0.4 5.2 4.2 6.2 164.9 0.1 0.1 0.0 1.7 1.2 8.6 0.0 0.0 0.3 7.4 0.1 0.1 0.1 84.6 1.3 90.9 1.8 0.2 0.0 0.0 0.43 0.48 0.35 0.56 0.41 0.40
41 1.8 6.6 14.5 4.2 24.3 18.0 13.0 30.0 42.6 39.7 31.6 8.5 8.2 6.2 9.4 0.8 8.3 0.1 0.4 1.5 19.0 0.8 2.4 2.7 1.1 1.0 2.4 1.7 1.9 1.6 0.5 10.2 11.0 3.6 0.2 1.6 1.7 0.0 7.2 0.0 6.0 0.2 1.0 0.6 0.0 0.0 0.0 4.2 0.7 0.2 10.7 15.3 5.9 4.6 0.2 0.69 0.55 0.35 0.66 0.64 0.48
42 3.6 5.9 14.8 20.6 91.0 68.4 85.5 71.3 75.1 48.4 31.3 15.0 3.5 6.9 8.5 18.4 10.2 0.1 0.4 2.7 7.7 0.5 1.0 1.3 1.0 1.0 1.4 1.1 1.4 1.3 0.3 5.7 5.9 1.9 0.0 1.1 1.3 0.0 2.1 0.0 3.0 0.3 1.7 0.5 0.0 0.0 0.1 5.3 1.0 0.3 2.8 5.9 2.7 1.4 0.6 0.69 0.80 0.65 0.71 0.81 0.83

16_ReprPC 43 0.8 0.9 3.4 1.6 5.9 6.0 2.1 6.9 8.8 9.5 16.4 2.7 1.5 6.0 7.2 0.4 6.3 0.2 0.5 5.3 71.0 1.0 3.2 1.8 1.0 1.0 1.6 1.5 1.7 2.2 0.3 1.5 1.6 0.9 0.1 1.8 1.9 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.6 0.0 5.4 21.7 58.0 2.7 0.0 0.97 0.97 0.96 0.84 0.97 0.96
44 0.0 0.0 0.1 0.1 0.5 0.8 0.0 0.7 0.4 0.5 2.0 0.2 0.0 1.2 2.0 0.1 1.9 0.0 0.1 0.5 8.5 3.4 0.3 0.8 0.9 0.9 0.8 1.1 0.6 1.2 0.3 0.8 0.8 1.1 0.2 1.1 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.2 8.4 8.8 0.0 0.93 0.93 0.92 0.82 0.93 0.93
45 0.2 0.3 0.6 0.5 2.3 2.7 0.4 3.4 3.3 2.6 5.0 0.6 0.5 1.6 2.9 0.1 2.3 0.0 0.1 0.3 2.2 4.4 0.8 1.3 1.0 1.0 1.2 1.4 0.8 1.3 0.5 1.4 1.3 1.5 0.2 1.0 1.0 0.0 0.7 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.5 0.1 0.3 0.0 0.3 0.5 5.5 0.4 0.59 0.43 0.48 0.63 0.43 0.40
46 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.4 0.2 0.3 0.2 0.1 0.3 0.3 0.2 0.3 0.1 0.2 0.2 0.3 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.30 0.47 0.46 0.58 0.35 0.35
47 0.1 0.0 0.0 0.1 0.3 0.4 0.0 0.3 0.1 0.1 0.5 0.0 0.0 0.6 1.1 0.0 1.3 0.0 0.0 0.3 0.2 36.2 0.1 0.4 0.8 0.9 0.5 0.6 0.3 0.6 0.4 0.7 0.7 1.1 0.4 0.8 0.8 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.7 1.6 0.35 0.53 0.37 0.53 0.27 0.46
48 0.5 0.0 0.1 1.9 0.5 0.8 0.1 0.4 0.0 0.1 0.9 0.3 0.0 3.5 4.9 0.2 60.2 0.5 0.1 1.6 1.2 0.1 0.0 0.4 0.8 0.8 0.5 0.5 0.4 0.4 0.5 0.5 0.7 0.5 0.2 0.6 0.6 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.1 0.0 0.0 0.6 0.0 0.0 0.0 0.7 1.6 0.35 0.48 0.33 0.17 0.16 0.69
49 1.0 0.0 0.0 2.3 1.1 2.1 0.0 1.1 0.1 0.6 2.7 1.2 0.0 6.5 93.4 0.4 6.0 0.4 0.2 3.2 2.7 0.1 0.0 0.6 0.8 0.9 0.7 0.6 0.3 0.5 0.4 0.8 0.6 0.5 0.4 0.9 0.9 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.1 0.0 0.1 0.6 0.0 0.0 0.0 1.0 1.5 0.48 0.70 0.39 0.99 0.42 0.36
50 1.6 1.1 1.9 3.4 7.1 8.0 3.2 9.9 8.3 9.1 13.4 4.7 0.9 9.0 8.2 0.8 8.9 0.4 0.1 3.0 3.1 2.0 0.3 0.9 0.9 0.9 1.0 0.8 0.9 0.7 0.4 1.7 1.6 0.8 0.3 0.9 1.0 0.0 0.7 0.0 0.2 0.0 0.3 0.0 0.0 0.0 0.1 0.6 0.5 0.4 0.0 0.0 0.0 1.1 1.5 0.63 0.43 0.45 0.65 0.52 0.52

Base % 100 0.68 3.51 49.34 45.71 0.00 10.23 0.00 9.58 0.69 0.10 0.10 0.84 0.40 4.16 5.71 0.23 0.32 0.05 0.25 2.73 16.95 0.98 0.09 0.50 1.38 2.00 0.90 8.71 0.06 0.22 1.16 10.19 53.30
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Supplementary Figure S4 (k-m). Expanded chromatin states and enrichments in 7 deeply-profiled reference epigenomes. 
Legend continued from previous page. k-p. Enrichment shown for six independently learned 50-state chromatin models across 
6-additional reference epigenomes based on expanded set of marks. Similar to panels a-d, but for: k. H1-derived Mesendoderm 
Cultured Cells (E004) l. H1-derived Trophoblast Clustered Cells (E005) m. H1-derived Mesenchymal Stem Cells (E006) n.
H1-derived Neuronal Progenitor Cultured Cells (E007) o. H9 ESC Cells  (E008) p. IMR90 Fetal Lung Fibroblast Cell Line (E017) 
.
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1_TssA 1 16.7 4.5 12.5 40.0 88.5 16.5 14.5 19.8 61.3 75.6 99.4 89.4 98.4 64.6 1.8 15.0 6.6 17.5 0.2 0.1 0.0 0.2 88.7 10.8 1.6 0.9 3.5 2.8 69.6 9.8 4.4 0.7 0.7 1.9 0.2 6.0 5.8 283.9 68.2 101.3 3.2 0.0 0.0 0.0 3.3 0.7 1.6 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.83 0.89 0.69 0.83 0.80 0.81
2 6.0 0.6 1.0 2.0 10.2 1.2 2.4 1.7 3.5 25.1 99.8 94.8 46.2 11.4 7.5 5.2 1.4 14.4 1.0 0.2 0.5 0.1 17.9 5.3 1.7 1.4 3.4 2.6 15.0 9.8 4.3 0.7 0.7 1.0 0.3 3.5 3.5 45.0 155.1 53.0 53.1 0.0 0.0 1.5 9.0 0.2 0.2 0.0 0.1 0.0 5.8 0.0 0.0 0.0 0.0 0.95 0.89 0.86 0.84 0.95 0.90
3 2.9 0.0 0.2 1.7 7.8 0.3 0.0 0.0 39.9 13.5 61.2 54.1 100.0 21.8 0.0 2.5 0.8 1.9 0.0 0.0 0.0 0.1 79.6 8.1 1.2 0.7 4.1 2.8 103.7 9.5 2.8 0.6 0.5 4.1 0.2 6.7 6.3 96.3 120.3 0.8 0.3 0.0 0.2 0.3 0.0 0.5 16.4 0.9 0.1 0.0 1.3 0.2 0.2 0.4 0.1 0.87 0.84 0.84 0.92 0.88 0.74
4 5.9 0.5 0.6 0.8 1.3 0.3 0.5 1.9 3.4 6.8 0.9 2.0 2.2 0.1 0.3 5.8 2.0 5.6 0.8 2.3 0.5 0.0 14.0 3.0 0.8 0.6 3.2 2.0 5.2 2.8 0.3 2.0 4.7 2.2 8.7 0.5 0.3 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.5 1.1 0.0 0.0 0.0 0.4 1.2 0.42 0.51 0.23 0.56 0.37 0.37

3_TssFlnkU 5 50.9 39.2 51.9 79.3 99.9 62.5 60.5 76.4 89.5 98.5 99.9 96.8 97.2 69.4 6.5 42.4 41.4 43.2 0.9 0.6 0.2 0.1 105.5 11.8 1.7 0.9 3.9 3.0 37.0 9.8 4.2 1.0 1.0 1.4 0.2 6.3 5.9 281.3 62.0 333.4 13.0 0.0 0.0 0.0 25.1 1.3 0.4 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.77 0.85 0.55 0.74 0.80 0.75

6 22.8 9.4 9.4 16.1 38.0 10.7 39.9 27.3 48.2 72.7 73.7 93.6 22.8 5.2 55.2 25.9 13.0 66.2 8.0 1.8 0.5 0.1 17.6 7.5 1.9 1.4 6.7 3.5 9.3 9.6 5.6 1.8 1.7 0.9 0.5 4.0 3.6 4.6 69.1 101.3 332.0 0.0 0.3 45.3 316.4 2.3 1.1 8.8 0.9 0.0 3.4 2.0 0.0 0.1 0.0 0.88 0.87 0.63 0.77 0.85 0.91
7 41.0 54.2 36.9 36.0 97.2 69.5 60.1 54.9 77.3 74.0 64.6 94.9 75.2 9.3 61.7 44.5 28.7 28.1 0.6 3.2 14.5 0.1 54.7 7.0 1.4 0.9 4.9 2.9 11.9 7.1 1.4 4.4 3.7 1.6 0.5 4.0 3.7 1.9 39.0 179.7 270.1 0.0 0.2 3.8 4.5 12.6 2.6 12.0 1.0 0.0 186.4 78.8 4.4 0.9 0.0 0.57 0.62 0.48 0.70 0.66 0.55
8 46.3 46.3 32.9 31.6 74.1 50.5 52.5 50.7 59.1 36.5 14.2 1.6 0.8 4.4 20.4 44.0 30.9 29.1 7.8 18.1 3.0 0.2 1.1 1.8 1.0 0.9 2.0 1.0 2.0 1.0 0.4 3.5 4.0 1.3 0.2 1.3 1.4 0.1 4.5 1.0 32.1 0.2 1.0 5.9 0.0 0.4 4.2 6.6 14.6 1.5 1.6 3.1 0.4 1.5 0.7 0.72 0.83 0.67 0.71 0.71 0.73
9 54.2 48.2 18.5 23.1 67.6 30.3 43.1 70.9 86.0 67.1 14.4 2.3 1.8 1.6 15.1 54.3 38.2 46.9 7.0 11.1 1.2 0.2 5.4 3.5 1.4 1.2 2.8 1.9 2.1 1.9 0.7 51.1 53.3 15.3 0.1 2.0 1.9 0.0 7.8 0.2 26.1 0.7 1.9 16.1 3.4 0.3 1.7 6.2 13.7 1.3 1.5 3.2 1.8 2.0 0.5 0.64 0.65 0.48 0.71 0.60 0.53

10 23.5 7.4 8.4 8.1 14.0 6.0 7.2 16.5 20.9 17.8 5.6 0.7 0.5 2.7 5.4 22.5 8.8 17.5 5.5 7.7 3.5 0.6 0.2 1.2 1.0 1.0 1.4 0.8 1.2 0.8 0.5 1.8 2.0 0.7 0.1 1.0 1.0 0.0 2.6 0.0 5.1 0.0 0.4 0.8 0.0 0.0 2.4 1.3 4.1 0.9 0.5 0.8 0.3 1.3 1.1 0.63 0.40 0.42 0.70 0.56 0.41

5_Tx 11 12.1 0.9 1.8 3.8 0.9 0.2 0.5 2.1 8.6 12.1 1.2 0.5 0.3 1.3 1.2 11.4 2.6 23.8 57.7 3.0 0.9 1.0 0.8 6.6 2.0 1.6 7.5 4.3 2.6 2.9 3.9 0.6 0.7 0.5 0.3 3.5 3.2 0.0 0.1 0.0 0.1 50.8 2.6 24.1 0.9 0.0 0.5 0.1 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.96 0.51 0.89 0.94 0.93 0.95
12 1.7 0.0 0.1 0.2 0.0 0.0 0.0 0.1 0.3 1.7 0.0 0.0 0.1 0.1 0.1 1.4 0.2 4.2 3.1 0.1 0.1 5.5 0.1 2.9 1.9 1.9 2.8 3.0 1.2 2.2 3.4 0.5 0.4 0.6 0.1 1.5 1.4 0.0 0.0 0.0 0.0 5.5 6.1 0.8 0.0 0.0 0.2 0.0 0.1 0.1 0.0 0.0 0.0 0.1 0.0 0.78 0.84 0.50 0.89 0.77 0.85
13 3.1 0.3 0.3 0.3 0.2 0.5 0.5 0.1 0.2 1.7 0.0 0.1 0.0 0.1 0.2 2.0 0.4 2.0 0.1 0.2 0.1 11.3 0.0 0.5 1.0 1.0 0.6 0.8 0.4 1.0 0.4 0.8 0.8 1.1 0.1 1.1 1.2 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.7 0.2 0.0 0.4 0.0 0.0 0.0 1.5 1.0 0.40 0.55 0.36 0.46 0.37 0.37
14 31.8 14.2 11.0 20.1 23.0 4.9 11.7 24.9 63.1 45.2 7.6 1.3 1.0 3.5 8.1 34.6 13.9 52.9 67.7 6.9 0.9 0.3 5.9 8.6 2.0 1.4 9.4 4.4 3.8 3.2 3.1 6.0 4.4 1.9 0.1 4.9 4.3 0.0 0.9 0.0 3.7 45.0 2.3 133.7 34.3 0.1 1.3 1.1 3.8 0.0 0.0 0.2 0.1 0.0 0.0 0.65 0.50 0.55 0.76 0.57 0.65
15 3.4 0.2 0.3 0.4 0.3 0.2 1.3 0.3 1.2 5.7 5.9 48.2 5.3 1.1 16.1 3.3 0.8 12.4 1.5 0.1 0.7 0.2 2.9 3.2 1.7 1.6 2.9 2.5 3.9 8.4 4.3 0.8 0.9 0.8 0.3 2.4 2.3 0.3 19.1 0.0 10.2 0.2 2.5 19.2 2.3 0.3 4.0 13.2 0.1 0.1 0.4 3.1 0.8 1.8 0.3 0.87 0.76 0.93 0.94 0.87 0.86
16 13.9 2.4 2.4 7.2 6.7 0.8 3.6 7.0 25.0 21.3 0.6 0.4 0.2 0.4 3.2 14.0 3.6 31.3 9.8 0.2 0.0 0.6 3.5 5.4 1.9 1.6 5.6 3.7 2.4 3.0 2.5 1.9 1.4 1.1 0.1 2.5 2.4 0.0 0.3 0.0 0.3 8.6 5.5 9.3 0.0 0.0 0.4 1.9 0.2 0.1 0.0 0.0 0.0 0.2 0.1 0.66 0.65 0.31 0.69 0.66 0.66
17 36.8 35.5 33.3 42.6 85.1 32.6 40.6 14.2 19.2 24.7 3.5 37.1 56.6 93.2 80.3 22.8 14.3 12.3 1.9 0.7 0.0 0.1 2.0 2.1 1.3 1.2 1.7 1.4 3.6 2.4 0.9 2.0 1.5 0.7 0.2 3.0 3.2 0.8 0.1 82.7 1.9 0.0 0.0 8.7 243.7 394.1 63.7 4.2 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.74 0.86 0.66 0.85 0.87 0.77
18 67.7 85.6 60.9 59.4 99.2 84.5 89.8 62.1 67.5 55.8 5.8 10.5 19.7 26.1 82.5 52.2 51.9 31.2 3.3 2.6 0.5 0.1 3.4 2.8 1.2 1.1 2.4 1.7 2.9 2.5 0.8 7.5 8.4 2.4 0.1 1.9 2.0 0.1 0.7 23.3 32.5 0.0 0.4 16.7 112.8 113.8 9.4 36.2 0.6 0.0 0.3 8.0 0.2 0.2 0.0 0.76 0.80 0.77 0.80 0.82 0.85
19 5.8 2.1 1.8 2.8 7.6 1.2 1.3 0.3 0.7 3.3 0.2 19.2 54.9 75.4 27.8 3.2 0.9 2.8 0.3 0.1 0.0 0.3 0.5 1.2 1.3 1.3 1.1 1.1 2.2 1.7 1.1 0.9 0.8 0.6 0.0 4.8 4.6 0.2 0.1 0.8 0.0 0.0 0.1 3.9 22.8 119.1 201.8 4.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.91 0.88 0.95 0.92 0.97 0.61
20 2.2 0.2 0.2 0.2 0.3 0.2 0.1 0.1 0.9 1.7 0.0 4.5 87.5 1.9 7.8 2.0 0.3 1.9 0.1 0.2 0.2 0.4 1.4 1.2 1.1 1.1 1.5 1.1 3.2 1.8 0.6 1.2 1.0 0.8 0.2 4.2 4.0 0.0 0.8 0.0 0.0 0.0 1.5 0.5 0.0 0.0 8.1 6.2 0.0 0.3 0.0 0.6 0.5 2.5 0.8 1.00 1.00 0.97 1.00 1.00 0.74
21 27.1 26.4 16.0 17.5 71.0 32.5 37.2 21.3 26.3 24.9 1.3 4.8 11.9 5.2 79.7 23.1 9.8 18.3 1.2 0.4 0.2 0.4 0.8 1.8 1.3 1.2 1.4 1.3 2.4 2.0 0.8 1.9 2.0 0.8 0.1 1.9 2.2 0.0 0.1 0.0 10.7 0.0 0.3 7.1 2.7 8.5 5.0 50.8 0.0 0.0 0.0 2.6 0.0 0.2 0.0 0.76 0.80 0.78 0.76 0.83 0.76
22 16.4 6.7 4.3 4.8 18.4 5.4 5.2 7.6 7.1 12.3 1.3 4.8 16.1 12.8 80.2 15.4 4.7 16.6 3.3 1.1 1.1 0.2 0.0 1.2 1.3 1.3 1.2 1.0 1.8 1.2 0.9 1.2 1.4 0.5 0.0 3.0 3.1 0.0 0.1 0.7 11.7 0.0 0.3 19.0 8.6 16.8 8.4 44.9 0.1 0.0 0.0 3.4 0.0 0.2 0.1 0.96 0.94 0.93 0.92 0.95 0.65
23 5.8 1.6 1.0 0.8 4.4 1.5 1.5 0.5 0.4 3.4 0.0 1.4 3.0 2.5 32.9 3.5 0.6 5.4 0.1 0.0 0.1 0.6 0.1 0.9 1.3 1.3 0.8 0.9 1.0 1.4 0.9 1.0 1.0 0.7 0.0 2.7 2.8 0.0 0.0 0.0 0.0 0.0 0.9 2.4 0.0 1.3 13.0 43.4 0.0 0.0 0.0 0.5 0.0 0.2 0.1 0.97 0.96 0.93 0.94 0.96 0.63
24 10.2 3.5 2.6 4.2 15.6 5.3 7.1 3.6 29.5 14.6 0.5 2.5 98.0 0.8 12.7 11.7 2.7 8.6 1.1 0.5 0.0 0.1 5.6 2.8 1.2 1.1 2.8 2.2 4.4 2.6 0.9 1.5 1.8 1.1 0.2 2.6 2.6 0.0 1.6 0.0 0.8 1.0 2.0 7.0 0.0 0.3 2.5 11.9 0.3 0.3 0.0 3.3 0.3 2.9 0.6 0.94 0.95 0.90 0.94 0.94 0.65
25 38.1 49.1 27.5 27.2 77.3 63.2 70.1 35.3 48.5 30.2 1.5 0.7 1.2 0.4 8.0 28.0 20.6 15.9 0.4 1.3 0.3 0.6 3.0 2.8 1.1 1.0 2.6 1.8 2.1 2.0 0.5 1.9 1.8 0.8 0.1 1.6 1.6 0.0 0.7 0.0 0.8 0.0 2.7 0.3 0.0 0.0 0.8 5.6 0.6 0.5 0.0 0.3 0.5 2.4 0.6 0.73 0.85 0.73 0.72 0.69 0.73
26 11.6 6.1 4.4 4.6 14.8 13.3 16.4 2.6 4.2 7.1 0.1 0.3 0.1 0.1 2.3 7.0 2.4 5.2 0.1 0.2 0.1 0.7 0.7 1.5 1.0 1.0 1.4 1.5 1.1 1.8 0.6 1.1 1.0 1.3 0.2 1.1 1.2 0.0 0.1 0.0 0.0 0.0 3.1 0.1 0.0 0.0 0.9 3.4 0.1 0.3 0.0 0.0 0.1 2.1 0.6 0.68 0.87 0.67 0.68 0.65 0.65
27 23.4 13.6 10.3 9.5 26.1 21.2 21.1 10.0 12.3 13.1 1.5 0.4 0.1 1.1 6.8 17.7 7.3 11.8 1.3 3.2 0.9 1.3 0.3 1.0 1.0 0.9 1.2 0.9 1.0 1.0 0.3 1.2 1.3 0.6 0.1 1.1 1.3 0.0 0.5 0.0 1.2 0.0 1.6 0.3 0.0 0.0 1.7 2.8 1.1 0.8 0.0 0.3 0.1 1.7 0.9 0.68 0.77 0.72 0.70 0.67 0.72
28 25.9 4.0 2.3 2.8 7.9 3.0 6.4 7.7 13.4 33.8 1.1 25.1 0.3 0.2 4.2 27.0 92.2 71.1 1.6 1.7 0.3 0.0 0.8 1.7 1.2 1.2 1.5 1.4 1.7 1.6 0.8 13.0 12.4 4.6 0.0 0.9 1.1 0.0 0.5 0.0 0.0 0.1 2.2 0.5 0.0 0.0 0.4 2.4 1.0 1.2 0.0 0.0 0.2 1.6 0.8 0.51 0.52 0.73 0.56 0.63 0.52
29 43.4 15.8 11.2 12.7 16.7 3.9 10.0 31.2 45.3 41.3 20.9 1.9 4.4 5.0 4.4 41.9 20.4 49.9 30.6 93.5 17.4 0.1 4.9 2.4 1.0 0.9 2.2 1.5 1.9 1.5 4.9 18.9 20.5 9.2 33.6 0.8 0.7 0.1 0.2 0.0 0.7 0.1 0.0 3.9 12.7 0.0 0.5 0.1 148.8 3.5 19.8 25.4 5.5 0.2 0.0 0.79 0.75 0.73 0.78 0.72 0.71
30 10.8 0.4 1.4 1.8 0.5 0.1 0.4 1.9 5.2 9.6 2.6 0.4 0.7 0.8 0.2 9.0 1.9 16.1 14.1 68.3 4.0 0.4 1.6 2.8 1.0 0.9 2.2 1.9 1.3 1.5 19.4 1.5 1.5 1.2 25.6 0.6 0.6 0.0 0.0 0.0 0.0 0.4 0.1 0.3 0.0 0.0 0.1 0.0 113.0 10.4 0.3 0.8 1.7 0.2 0.0 0.95 0.96 0.95 0.93 0.95 0.94
31 12.4 1.5 2.7 3.3 2.7 1.5 3.8 5.4 4.8 8.6 2.6 0.4 0.1 0.7 0.1 9.3 2.6 11.4 4.4 46.8 2.5 0.2 0.3 0.6 0.9 0.9 0.7 0.6 0.6 0.6 0.6 0.4 0.7 0.4 0.7 0.2 0.3 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.6 0.0 49.5 14.7 0.0 0.0 0.9 0.8 0.3 0.94 0.95 0.93 0.94 0.94 0.93
32 31.4 14.0 11.9 17.0 52.5 13.1 20.9 40.3 41.6 28.0 4.9 0.8 0.3 0.1 3.7 33.3 13.4 20.1 0.8 11.2 0.2 0.2 1.8 1.9 0.9 0.8 1.6 1.0 1.8 1.1 0.5 2.1 1.9 0.9 0.2 0.7 0.7 0.0 1.5 0.0 1.0 0.0 0.2 0.0 0.0 0.0 0.1 0.8 6.7 3.3 0.0 0.0 0.0 0.7 1.0 0.57 0.68 0.52 0.70 0.71 0.52

13_Het 33 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 1.0 0.0 0.1 0.1 0.0 0.0 0.8 0.1 1.5 0.1 4.5 0.4 2.0 0.4 0.9 0.8 0.8 1.0 1.1 0.5 1.0 8.9 0.6 0.6 1.0 25.7 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 4.3 22.9 0.0 0.3 0.5 1.8 0.2 0.90 0.93 0.90 0.90 0.90 0.90

34 95.6 92.7 34.0 28.4 63.1 21.9 24.6 92.7 89.8 82.3 67.7 21.7 48.7 61.6 72.2 92.7 90.5 95.3 84.7 98.1 75.0 0.0 3.9 1.0 0.5 0.5 2.2 1.1 2.2 1.2 0.4 69.9 69.7 24.2 110.6 0.2 0.2 1.3 0.9 25.4 38.9 0.2 0.0 45.6 471.5 2.3 0.4 0.2 61.7 0.0 707.9 217.4 2.4 0.0 0.0 0.45 0.33 0.34 0.57 0.35 0.32
35 14.1 12.5 12.1 13.7 84.0 26.6 11.2 26.6 55.3 65.0 99.8 100.0 91.0 0.3 8.1 15.5 5.1 12.4 0.0 0.3 15.5 0.2 104.0 9.6 1.5 0.9 3.6 2.5 37.6 9.0 1.9 1.0 1.1 1.9 0.2 5.6 5.4 0.1 145.0 0.3 38.0 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.2 0.0 278.8 3.7 0.8 0.1 0.0 0.78 0.89 0.70 0.80 0.87 0.72
36 15.8 18.0 11.4 11.4 59.7 24.1 33.0 26.1 61.8 31.1 13.6 44.7 52.2 0.1 25.5 16.1 7.2 15.9 0.3 8.2 88.3 0.1 71.1 7.0 1.4 0.9 5.2 3.5 8.1 6.5 0.6 1.8 1.9 1.2 0.1 4.5 4.2 0.0 0.5 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.4 1.0 0.0 184.8 615.4 332.6 2.6 0.0 0.62 0.77 0.60 0.66 0.74 0.62
37 8.7 3.7 4.5 4.7 34.0 9.6 7.1 4.2 19.4 15.6 17.4 91.1 71.0 2.5 30.6 9.6 2.4 5.8 0.0 0.2 6.9 0.1 33.7 4.1 1.2 1.0 2.7 2.2 13.8 6.1 1.0 1.2 1.1 1.6 0.4 4.3 4.1 0.1 26.0 7.5 44.6 0.0 0.7 0.7 0.0 1.9 4.3 19.5 0.3 0.1 40.3 113.5 28.8 5.5 0.2 0.84 0.77 0.81 0.82 0.96 0.84

16_ReprPC 38 4.4 0.5 1.0 1.2 2.6 1.1 2.7 2.2 9.5 5.1 0.3 4.3 30.2 0.1 2.4 3.5 0.8 5.3 0.1 2.9 55.7 0.1 16.0 3.8 1.2 1.0 2.8 3.0 3.9 4.9 0.2 1.5 1.6 1.4 0.1 4.4 4.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.4 0.0 2.0 84.5 437.5 16.5 0.0 0.87 0.92 0.85 0.84 0.92 0.87
39 24.9 12.0 8.6 12.5 35.9 14.8 24.6 25.7 39.5 26.0 1.6 0.4 0.1 0.3 2.8 22.2 8.7 16.4 0.9 1.3 0.3 1.8 2.1 2.8 1.3 1.2 2.6 1.8 1.7 1.7 0.7 3.7 3.8 1.7 0.1 1.5 1.5 0.0 0.7 0.0 0.5 0.0 1.8 0.2 0.0 0.0 0.3 1.3 0.6 1.0 0.0 0.3 0.3 2.7 0.8 0.58 0.72 0.46 0.63 0.63 0.53
40 6.5 0.4 0.7 1.2 1.6 0.8 1.5 1.4 2.4 5.2 0.1 0.1 0.0 0.0 0.4 4.7 1.0 4.2 0.1 0.2 0.1 3.8 0.5 1.3 1.2 1.2 1.2 1.5 0.7 1.4 0.7 1.3 1.2 1.7 0.1 0.9 1.0 0.0 0.1 0.0 0.0 0.0 1.7 0.0 0.0 0.0 0.0 0.3 0.1 0.7 0.0 0.0 0.0 2.4 0.9 0.38 0.42 0.34 0.51 0.38 0.38
41 18.3 2.3 3.6 4.9 6.9 1.8 4.2 9.4 13.2 15.5 1.6 0.3 0.0 0.6 2.5 16.3 4.5 16.5 1.6 3.5 1.0 1.7 0.2 1.3 1.2 1.2 1.5 1.1 1.0 1.1 0.9 2.2 2.1 1.1 0.3 0.9 1.1 0.0 0.6 0.0 0.6 0.0 1.2 0.1 0.0 0.0 0.5 0.9 1.3 1.7 0.1 0.2 0.2 2.2 0.9 0.54 0.49 0.35 0.57 0.43 0.39
42 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.1 0.0 0.0 0.0 1.7 0.2 2.5 0.1 0.2 0.2 7.1 0.1 0.7 1.1 1.2 0.8 1.0 0.5 1.0 0.8 0.7 0.7 1.1 0.3 0.8 0.9 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 2.1 1.1 0.59 0.70 0.28 0.58 0.56 0.56
43 13.1 2.0 1.3 0.9 0.9 0.9 0.9 1.9 1.7 14.3 0.4 11.1 0.0 0.7 2.0 12.2 70.2 32.4 2.0 2.8 1.8 0.0 0.1 0.8 1.0 1.0 0.7 0.7 0.6 0.7 0.5 3.6 4.4 1.4 0.2 0.8 0.8 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.2 0.3 0.1 0.6 0.0 0.0 0.2 1.5 1.2 0.33 0.34 0.87 0.41 0.54 0.40
44 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.3 0.2 0.2 0.2 0.1 0.3 0.3 0.2 0.3 0.1 0.2 0.2 0.3 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.52 0.62 0.27 0.51 0.48 0.48
45 88.8 0.7 0.7 0.8 0.6 0.4 0.4 1.2 0.8 6.1 0.2 0.3 0.1 0.4 0.9 8.2 1.0 3.0 0.7 0.9 0.9 1.0 0.0 0.7 0.9 1.0 0.8 0.7 0.6 0.6 0.5 1.5 1.6 0.8 0.3 0.9 0.9 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.2 0.1 0.0 0.5 0.0 0.0 0.0 0.7 1.2 0.48 0.34 0.28 0.53 0.16 0.22
46 0.6 0.1 0.1 0.1 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.1 0.0 0.1 0.1 0.3 0.1 0.6 0.1 0.1 0.2 44.1 0.0 0.5 0.9 1.0 0.5 0.6 0.3 0.6 0.5 0.7 0.7 1.0 0.3 0.9 0.8 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.1 0.0 0.0 0.5 0.0 0.0 0.0 0.7 1.2 0.61 0.85 0.31 0.59 0.59 0.59
47 0.2 0.6 0.7 0.5 0.6 0.2 0.4 1.2 0.7 1.9 0.2 0.3 0.1 0.4 0.8 86.2 1.0 0.4 0.5 0.7 0.7 0.7 0.1 0.7 0.9 1.0 0.7 0.7 0.6 0.7 0.5 1.5 1.6 0.8 0.3 0.8 0.8 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.2 0.1 0.0 0.5 0.0 0.0 0.0 0.7 1.2 0.89 0.10 0.78 0.39 0.76 0.33
48 0.5 0.4 0.5 0.5 0.4 0.2 0.3 0.8 1.1 81.9 0.1 0.2 0.1 0.2 0.5 4.6 0.4 0.7 0.4 0.5 0.5 0.5 0.1 0.7 1.0 1.0 0.8 0.8 0.6 0.7 0.5 2.0 1.9 1.0 0.3 0.7 0.8 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.1 0.1 0.0 0.6 0.0 0.0 0.0 0.8 1.2 0.45 0.68 0.36 0.99 0.41 0.36
49 6.7 0.5 0.7 0.8 0.6 0.2 0.4 1.0 1.1 5.5 0.2 0.2 0.1 0.5 0.9 7.6 0.7 89.5 1.0 1.1 0.9 0.8 0.0 0.7 1.1 1.1 0.8 0.7 0.5 0.7 0.7 1.5 1.5 0.8 0.3 0.8 0.8 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.2 0.1 0.0 0.6 0.0 0.0 0.0 0.8 1.2 0.98 0.99 0.36 0.98 0.99 0.99
50 6.1 2.3 4.0 5.0 7.9 3.0 3.8 6.3 3.6 3.5 0.5 0.6 0.2 0.8 2.5 6.5 3.4 3.6 0.7 1.2 1.3 0.5 0.3 1.0 0.9 0.9 1.2 0.8 1.1 0.8 0.4 0.7 0.6 0.4 0.1 0.8 0.8 0.0 0.1 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.4 0.8 0.2 0.8 0.0 0.1 0.1 1.0 1.2 0.51 0.72 0.75 0.68 0.76 0.72

Base % 100 0.68 3.51 49.34 45.71 0.00 10.23 0.00 9.58 0.69 0.10 0.10 0.84 0.40 4.16 5.71 0.22 0.53 0.01 0.11 1.15 14.74 0.06 0.00 0.17 0.34 1.72 0.56 3.27 0.06 0.05 0.17 1.34 75.51
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1 81.1 25.7 76.8 69.1 85.2 95.2 78.3 77.8 38.7 2.9 2.8 14.1 18.9 99.6 99.9 100.0 77.8 94.8 69.4 99.8 100.0 93.7 59.2 67.8 87.0 36.6 8.4 0.9 7.3 0.1 63.7 9.9 1.5 0.9 4.5 2.9 46.3 9.0 4.2 2.5 1.7 0.9 0.1 4.8 4.9 401.8 17.7 367.4 25.5 0.0 0.0 0.1 30.8 1.6 0.7 0.0 0.2 0.0 2.9 0.0 0.0 0.0 0.0 0.90 0.97 0.66 0.92 0.80 0.81
2 39.3 8.4 31.7 18.6 35.5 54.0 33.5 28.3 7.5 1.2 0.8 5.7 1.5 96.6 99.9 100.0 77.1 93.9 74.4 91.2 96.3 47.9 26.5 28.5 59.1 4.8 4.5 0.2 3.7 0.1 57.3 8.5 1.4 0.8 3.2 2.8 46.4 9.0 3.4 0.9 1.0 0.8 0.2 4.2 4.4 270.7 48.9 134.3 25.2 0.0 0.0 0.0 0.8 0.6 0.6 0.0 0.3 0.0 0.6 0.0 0.0 0.0 0.0 0.76 0.94 0.63 0.86 0.80 0.79
3 0.3 0.1 0.0 0.0 0.1 0.2 0.2 0.2 0.0 0.1 0.0 0.0 0.0 6.6 86.9 56.3 4.9 72.5 1.4 11.6 7.1 0.1 0.1 0.4 0.9 0.0 0.0 0.0 0.6 0.1 98.7 8.9 1.3 0.7 3.8 2.6 88.1 9.0 2.3 0.4 0.3 5.6 0.4 6.6 5.8 19.7 101.8 0.0 0.4 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.6 0.0 4.3 0.1 0.1 0.1 0.0 0.92 0.84 0.89 0.92 0.91 0.78
4 2.2 1.0 1.9 0.5 0.8 2.5 2.0 1.9 0.2 0.5 0.1 0.7 0.0 25.2 100.0 100.0 83.3 87.1 55.8 30.5 27.7 1.0 4.7 1.5 3.5 0.1 2.4 0.5 1.9 0.2 55.8 6.4 1.2 0.8 3.7 2.6 25.5 7.9 1.7 0.9 1.0 1.3 0.3 4.5 4.4 10.1 101.4 3.8 24.0 0.0 0.0 0.1 0.0 0.0 0.2 0.1 0.8 0.0 6.2 0.2 0.0 0.1 0.0 0.84 0.93 0.88 0.87 0.93 0.85
5 7.9 1.8 5.2 4.8 4.1 4.5 1.8 1.6 0.1 0.3 0.0 5.0 1.3 84.7 99.9 97.3 39.6 85.9 26.3 87.1 83.0 22.6 7.7 12.0 12.3 0.0 0.0 0.0 1.4 0.1 101.8 11.0 1.6 0.9 3.4 2.7 66.5 9.6 3.9 0.5 0.4 1.9 0.2 6.3 6.0 73.1 93.1 0.0 0.2 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.4 0.0 0.1 0.0 0.0 0.0 0.0 0.75 0.94 0.62 0.75 0.85 0.70
6 0.8 0.1 0.6 0.5 0.2 0.6 0.6 0.4 0.3 0.3 1.0 6.5 2.3 5.3 30.7 53.4 15.9 1.6 1.9 0.7 0.6 0.7 1.0 0.2 0.9 0.4 5.7 2.0 1.6 0.2 8.2 3.2 1.4 1.2 2.8 2.4 4.7 7.0 3.4 0.7 0.7 1.4 0.4 2.0 1.8 1.7 45.4 0.0 15.7 0.0 1.8 4.4 0.6 0.1 2.2 4.4 1.9 0.2 3.0 8.1 1.6 2.1 0.2 0.95 0.76 0.89 0.84 0.89 0.69
7 1.2 0.3 1.0 0.9 2.1 5.3 7.9 5.9 3.0 1.2 3.6 1.8 1.5 1.9 13.6 8.9 5.5 7.8 5.3 3.2 4.0 2.1 1.3 0.0 5.1 0.2 2.1 1.6 7.4 0.0 18.2 2.7 0.9 0.7 2.1 1.7 10.3 2.8 0.4 3.5 5.3 3.7 6.7 0.4 0.2 1.4 11.4 0.0 0.0 0.2 0.1 1.4 0.0 0.0 1.8 0.3 4.3 0.7 0.0 0.0 0.0 0.1 1.1 0.74 0.63 0.82 0.73 0.77 0.69
8 28.7 10.0 38.5 18.6 17.3 47.7 39.8 20.5 6.8 2.8 3.0 2.5 0.9 19.8 23.7 81.3 55.7 74.4 65.1 76.4 87.4 32.6 33.0 12.9 25.3 12.8 54.5 4.6 6.1 0.1 3.5 2.5 1.0 0.9 2.3 1.6 5.4 3.0 0.7 3.4 3.2 1.2 0.2 2.3 2.4 5.7 9.8 79.8 150.0 0.0 0.6 3.5 6.9 38.1 14.5 23.9 1.5 0.1 4.9 40.7 1.5 1.1 0.2 0.67 0.72 0.59 0.65 0.68 0.62
9 5.4 0.6 2.6 1.4 2.2 5.7 4.2 3.6 2.2 0.8 0.8 12.1 4.5 63.9 97.8 99.6 73.5 34.5 33.2 14.4 11.3 3.1 2.7 1.2 13.1 1.6 10.8 2.5 3.2 0.1 14.5 4.7 1.5 1.3 3.4 2.6 12.6 9.0 4.5 0.7 0.8 0.8 0.5 2.9 2.9 63.2 82.2 58.1 111.0 0.0 0.0 0.1 7.3 0.2 0.5 0.1 1.6 0.0 7.9 0.2 0.0 0.0 0.0 0.93 0.93 0.75 0.76 0.95 0.91

10 5.3 1.8 3.9 1.7 1.7 5.0 4.7 3.8 0.8 1.1 0.7 1.4 0.2 3.9 9.9 84.1 38.4 66.7 35.4 14.6 16.8 2.7 5.9 1.5 9.6 1.7 31.8 2.0 1.5 0.2 3.4 2.1 1.1 1.0 2.0 1.6 4.2 3.2 1.0 1.1 1.1 0.8 0.1 3.0 3.0 1.6 7.4 8.7 46.4 0.0 1.1 2.4 2.0 10.0 10.3 22.6 0.6 0.2 0.6 28.2 1.2 3.3 0.3 0.81 0.72 0.83 0.79 0.96 0.86
11 0.8 0.2 1.2 2.0 3.4 5.2 6.3 4.2 1.3 1.9 88.1 12.3 3.5 1.2 0.1 0.8 9.5 0.8 0.0 0.8 1.0 1.5 2.1 0.1 2.5 0.4 0.5 0.5 3.7 1.4 1.7 7.5 2.0 1.5 8.9 4.9 3.0 3.2 4.0 0.9 0.9 0.6 0.3 3.9 3.5 0.0 0.0 0.0 0.0 37.4 0.6 14.7 0.1 0.0 0.1 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.99 0.50 0.99 0.96 0.93 0.99
12 0.2 0.0 0.1 0.1 0.2 0.2 0.2 0.2 0.1 0.1 12.4 1.0 0.1 0.1 0.0 0.0 1.2 0.1 0.0 0.1 0.0 0.1 0.1 0.0 0.2 0.0 0.0 0.1 0.1 3.6 0.5 3.8 1.9 1.8 3.7 3.8 1.4 2.3 3.1 0.5 0.5 0.6 0.1 1.8 1.7 0.0 0.0 0.0 0.0 11.3 5.2 1.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.99 0.49 1.00 0.96 0.92 1.00

6_TxWk 13 0.5 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.3 5.9 2.2 0.1 0.0 0.0 0.8 0.2 0.0 0.1 0.1 0.1 0.1 0.0 0.2 0.1 0.4 0.0 0.1 4.0 0.2 0.8 1.9 2.0 0.9 1.1 0.6 1.3 2.9 0.5 0.6 0.8 0.0 0.9 0.9 0.0 0.0 0.0 0.0 0.1 4.4 0.4 0.0 0.0 0.7 0.5 0.0 0.3 0.0 0.0 0.0 0.4 0.5 0.95 0.99 0.43 0.98 0.99 0.99
14 6.7 1.3 19.8 33.5 48.3 87.4 89.6 72.4 63.6 26.2 48.2 15.9 14.9 11.9 2.5 23.5 57.8 3.7 1.0 38.9 70.5 30.7 21.1 0.8 33.8 34.8 9.4 6.1 41.5 0.1 1.7 1.8 1.3 1.3 1.7 1.6 1.0 1.4 1.2 170.9 175.8 50.8 0.4 0.8 0.8 0.5 0.4 0.4 3.6 5.6 1.2 87.2 45.4 3.4 16.5 2.3 27.7 0.8 1.2 12.1 2.8 1.0 0.2 0.45 0.47 0.41 0.54 0.62 0.44
15 8.0 1.1 12.1 11.2 15.8 20.4 19.2 12.1 14.3 7.2 24.0 69.8 91.3 11.5 1.3 20.5 20.6 9.1 0.4 25.3 20.4 15.2 12.7 1.5 19.4 13.5 39.8 1.2 3.2 0.2 0.4 1.3 2.0 2.0 1.3 1.1 1.5 1.7 3.1 1.7 1.5 0.8 0.1 1.3 1.4 0.0 0.3 1.0 6.0 3.9 2.6 87.0 31.2 27.7 11.1 19.2 0.8 0.0 0.0 2.3 0.1 0.2 0.1 0.87 0.94 0.61 0.84 0.79 0.85
16 3.0 0.3 4.7 5.2 14.4 47.9 52.7 36.8 32.0 4.7 23.0 3.5 4.8 4.4 0.8 3.5 17.1 1.6 0.5 4.4 10.7 1.3 4.7 0.1 21.2 6.9 2.2 3.0 8.9 0.1 0.4 2.6 1.3 1.3 2.4 1.8 1.4 1.3 1.0 30.2 33.9 11.7 0.2 1.4 1.4 0.1 0.5 0.0 0.3 3.1 2.7 20.0 1.3 0.0 14.0 0.7 6.1 0.8 0.0 0.3 0.2 0.8 0.4 0.43 0.20 0.35 0.39 0.76 0.32
17 2.7 0.9 5.9 11.2 6.4 8.6 8.9 4.9 2.7 3.2 12.3 46.4 8.3 2.8 0.3 2.9 15.3 7.3 0.0 30.5 19.1 25.6 11.0 1.0 2.0 4.4 8.4 0.2 2.2 0.3 2.5 2.5 1.9 1.9 2.3 1.7 2.0 2.0 2.3 1.2 1.1 0.7 0.1 1.6 1.6 0.0 0.2 0.0 0.2 3.9 4.5 19.4 1.0 0.2 1.8 5.6 0.6 0.2 0.0 0.5 0.0 0.3 0.2 0.63 0.78 0.67 0.76 0.71 0.72
18 4.9 0.5 3.5 3.0 5.1 7.4 7.7 4.7 5.8 2.0 10.4 43.3 32.1 2.6 0.1 1.5 9.6 1.5 0.2 4.2 4.1 2.7 4.3 0.5 6.0 4.4 10.0 1.0 2.5 0.5 0.2 1.0 2.0 2.0 1.1 1.1 1.0 1.3 2.9 1.0 0.9 0.5 0.0 1.1 1.2 0.0 0.0 0.0 0.1 1.1 4.1 10.9 0.0 0.7 5.3 6.2 1.0 0.3 0.0 0.4 0.1 0.5 0.3 0.89 0.97 0.54 0.96 0.95 0.95
19 0.9 0.1 0.2 0.2 0.4 0.4 0.4 0.3 0.6 0.5 4.6 24.2 55.4 0.8 0.1 1.9 2.3 0.9 0.0 0.5 0.2 0.4 0.3 0.1 1.0 0.3 4.5 0.1 0.4 1.0 0.1 0.7 2.0 2.1 0.8 1.0 0.7 1.6 4.0 0.5 0.5 0.6 0.1 0.9 0.9 0.0 0.4 0.0 0.0 2.1 5.0 9.2 0.1 0.2 2.4 4.6 0.2 0.2 0.0 0.1 0.0 0.3 0.2 0.98 0.99 0.53 0.96 0.96 0.85
20 62.2 27.6 64.0 74.4 67.2 76.0 79.3 95.2 73.0 61.3 78.8 77.0 81.3 70.9 53.0 83.9 92.7 61.0 13.6 31.0 46.6 42.3 53.2 26.3 82.1 47.4 47.8 79.2 95.5 0.0 3.6 1.5 0.5 0.5 3.0 1.4 2.7 1.8 0.6 39.9 42.3 19.8 101.6 0.4 0.3 2.1 0.2 12.9 20.6 0.2 0.0 50.2 434.7 3.2 1.1 0.3 45.9 0.0 202.2 91.7 0.8 0.0 0.0 0.49 0.50 0.44 0.60 0.53 0.40
21 2.3 0.2 1.5 0.7 1.6 2.5 2.1 2.1 3.8 1.7 12.3 35.1 81.4 60.5 75.2 97.3 55.7 7.4 0.5 4.3 1.5 1.4 1.3 0.3 7.4 1.4 20.4 0.6 0.8 0.1 1.5 3.8 1.9 1.8 4.0 2.6 3.4 8.4 4.4 0.5 0.5 0.4 0.1 2.7 2.5 20.4 64.5 21.8 175.9 0.5 0.7 41.5 202.0 1.9 1.2 4.1 0.3 0.0 1.6 1.6 0.0 0.1 0.0 0.93 0.97 0.60 0.75 0.87 0.92
22 14.0 1.4 14.7 16.4 19.6 30.0 18.2 23.7 18.7 4.8 8.3 55.8 80.5 96.3 99.7 100.0 85.4 48.4 23.5 77.4 63.8 37.1 14.7 7.3 25.9 10.1 13.7 1.5 4.3 0.1 28.8 6.6 1.9 1.6 4.6 2.9 9.9 9.6 4.6 1.4 1.5 0.7 0.2 4.2 4.0 108.4 72.5 120.3 126.8 0.0 0.0 2.8 188.1 1.2 0.1 0.0 0.3 0.0 5.2 0.2 0.0 0.0 0.0 0.83 0.92 0.62 0.68 0.77 0.72
23 71.9 30.0 85.5 65.1 73.4 80.4 55.4 46.4 24.4 3.5 7.2 11.7 12.2 46.4 14.1 69.2 46.1 65.5 30.5 87.6 98.1 77.7 42.6 41.8 88.7 71.2 76.1 1.2 4.5 0.1 0.3 1.6 1.3 1.2 1.6 1.3 2.3 1.9 0.9 6.5 5.8 1.8 0.0 1.8 2.0 8.8 0.5 269.4 25.5 0.1 0.1 17.3 202.3 318.6 48.9 6.9 0.3 0.0 0.7 5.4 0.0 0.0 0.0 0.80 0.86 0.72 0.87 0.73 0.81
24 34.1 8.2 31.4 10.1 29.1 24.0 12.1 13.6 6.0 1.3 3.6 5.2 5.2 17.4 5.1 58.4 28.4 58.9 19.4 31.4 52.5 16.2 9.7 9.8 85.5 25.0 63.5 0.4 0.9 0.1 0.0 1.3 1.3 1.3 1.4 1.2 2.0 1.6 0.9 1.3 1.2 0.5 0.0 2.3 2.4 7.7 0.2 57.6 5.7 0.0 0.1 20.0 92.0 247.6 74.5 9.6 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.83 0.86 0.72 0.79 0.87 0.78
25 8.6 1.5 2.3 0.4 2.6 0.8 0.2 0.6 0.2 0.1 1.3 1.4 1.3 1.9 0.3 23.0 7.6 48.3 3.5 1.3 3.8 1.1 0.4 1.7 48.3 2.6 24.7 0.0 0.2 0.3 0.1 1.1 1.3 1.4 1.2 1.2 1.2 1.3 1.2 0.6 0.6 0.6 0.0 2.5 2.4 0.9 0.2 0.4 0.2 0.1 0.9 18.2 19.8 71.1 110.2 10.0 0.0 0.0 0.0 0.2 0.0 0.1 0.0 0.76 0.87 0.95 0.93 0.97 0.74
26 17.9 4.8 24.1 12.1 7.8 8.8 7.4 6.6 3.8 0.7 2.6 4.1 3.7 2.5 0.2 1.4 9.9 1.3 4.8 10.1 21.0 13.3 15.7 3.5 8.1 20.7 19.4 2.1 2.7 0.4 0.2 1.1 1.2 1.2 1.2 1.0 0.9 1.2 0.6 1.3 1.3 0.7 0.1 1.1 1.3 0.0 0.1 0.0 0.6 0.1 2.9 4.3 0.0 2.7 13.5 12.4 0.7 0.3 0.0 4.0 0.4 1.8 0.4 0.68 0.78 0.79 0.86 0.82 0.75
27 2.2 0.5 0.8 0.4 0.2 0.1 0.1 0.2 0.1 0.0 0.1 0.4 0.1 0.1 0.0 0.1 1.4 0.2 0.2 0.1 0.5 0.6 0.7 0.4 0.6 0.8 2.4 0.1 0.1 2.8 0.1 0.7 1.2 1.3 0.7 1.0 0.5 1.2 0.6 0.7 0.8 1.1 0.1 1.3 1.4 0.0 0.1 0.0 0.0 0.0 4.0 0.4 0.0 0.0 5.5 5.1 0.0 0.2 0.0 0.3 0.0 1.7 0.4 0.76 0.94 0.91 0.89 0.87 0.64
28 92.0 1.6 3.4 0.1 1.1 0.6 0.1 0.1 2.8 0.0 0.0 0.4 1.7 0.8 0.0 0.2 2.5 1.0 2.8 0.0 1.9 0.0 0.7 0.6 3.1 3.1 3.5 2.1 0.6 0.0 0.0 0.6 0.9 0.9 0.5 0.6 0.6 1.0 0.5 1.2 1.3 0.6 0.2 1.5 1.5 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 3.3 1.5 0.0 0.7 0.0 1.6 0.0 1.9 1.1 0.38 0.64 0.43 0.55 0.55 0.40
29 6.3 1.0 3.5 1.5 1.9 2.9 2.1 2.7 1.8 0.4 0.4 1.1 1.0 2.0 0.0 8.0 10.7 7.9 9.7 8.5 5.9 1.0 3.1 0.6 6.5 3.3 66.3 1.2 0.3 0.5 0.0 1.0 1.2 1.2 0.9 0.9 0.9 1.1 0.6 0.8 0.8 0.4 0.0 2.3 2.4 0.0 0.0 0.0 0.2 0.0 0.4 0.8 0.0 7.8 3.4 52.7 0.0 0.0 0.0 8.8 0.1 0.4 0.1 0.97 0.98 0.95 0.94 0.96 0.72
30 16.7 4.5 15.8 6.1 7.3 20.8 19.1 8.3 2.2 0.9 0.7 0.6 0.7 4.6 0.3 14.4 18.9 46.7 81.8 35.0 44.6 8.8 14.8 4.4 10.5 4.1 41.3 1.0 1.9 0.2 0.6 1.2 0.8 0.8 1.2 0.9 2.6 1.3 0.3 0.8 0.9 0.4 0.0 2.0 2.1 0.0 0.1 0.0 1.1 0.0 0.7 0.3 0.0 8.2 8.1 24.9 0.3 0.2 0.0 2.1 0.1 1.0 0.6 0.61 0.73 0.47 0.52 0.61 0.59
31 31.3 12.6 52.9 43.7 17.1 30.6 24.7 12.7 5.6 1.8 4.8 10.1 3.8 5.5 0.3 6.9 21.1 15.8 13.1 72.2 84.2 69.7 35.9 15.7 11.6 31.9 32.8 2.0 5.2 0.2 1.5 2.1 1.3 1.2 2.0 1.4 1.9 2.0 0.7 2.5 3.3 1.1 0.1 1.4 1.6 0.0 0.3 0.2 0.9 0.3 2.1 13.1 6.7 15.4 17.2 20.3 1.3 0.3 0.0 11.1 0.7 1.4 0.3 0.57 0.88 0.69 0.82 0.67 0.70
32 12.5 1.7 23.2 17.4 23.6 52.3 54.4 31.3 22.7 4.0 4.5 3.3 7.3 7.5 0.8 8.1 28.7 3.3 35.9 39.2 45.5 12.6 26.2 1.2 11.7 21.3 19.2 5.6 7.1 0.2 0.2 1.3 1.0 0.9 1.4 0.9 1.3 0.9 0.5 6.6 7.0 2.1 0.0 1.2 1.4 0.0 0.3 0.0 1.9 0.0 0.7 1.2 0.0 1.2 5.7 8.7 1.1 0.4 0.1 4.2 0.3 1.6 0.9 0.50 0.64 0.71 0.73 0.76 0.61
33 5.6 0.9 2.5 1.0 1.2 2.7 2.5 1.2 0.8 0.2 0.0 0.1 0.4 0.8 0.1 0.7 6.0 2.0 52.8 2.6 3.7 0.8 2.7 0.7 1.5 0.9 8.2 0.6 0.2 0.9 0.1 0.7 0.7 0.7 0.9 0.7 1.2 0.9 0.3 0.6 0.6 0.4 0.0 1.6 1.7 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 1.2 4.6 0.0 0.1 0.0 0.0 0.1 0.9 1.2 0.45 0.90 0.38 0.17 0.87 0.86
34 4.6 2.5 6.8 10.0 1.6 3.5 3.5 1.6 0.2 0.7 0.4 1.8 0.0 0.7 0.1 0.8 11.0 7.4 3.9 39.4 30.0 30.5 13.0 2.4 0.2 2.4 4.9 0.4 1.4 0.7 2.4 2.5 1.2 1.2 2.0 1.7 2.2 1.9 0.5 0.8 1.0 0.7 0.1 1.6 1.7 0.0 0.1 0.0 0.1 0.0 2.2 0.2 0.0 0.0 0.9 4.2 0.2 0.8 0.0 0.6 0.3 2.9 0.7 0.46 0.84 0.53 0.60 0.55 0.49
35 1.7 0.4 0.6 0.4 0.6 1.6 1.6 1.9 0.2 0.6 0.4 0.3 0.1 0.5 0.1 2.0 6.7 95.3 11.9 0.9 1.5 0.3 1.5 0.3 1.0 0.5 3.8 0.2 1.0 0.5 1.4 1.3 1.0 1.0 1.4 1.3 1.8 1.3 0.7 0.9 0.9 0.7 0.2 2.2 2.2 0.0 0.4 0.0 0.0 0.2 1.5 0.4 0.0 0.0 2.0 3.6 0.3 0.6 0.0 1.1 0.4 2.4 0.9 0.99 1.00 0.95 0.99 1.00 0.72
36 0.3 0.1 0.2 0.3 0.2 0.5 0.5 1.1 0.1 0.3 3.8 0.9 0.8 0.1 0.1 0.1 5.3 0.8 0.1 0.2 0.1 0.1 0.5 0.0 0.2 0.1 0.1 1.0 74.8 0.9 1.0 2.0 0.7 0.6 2.1 1.6 1.3 1.4 8.4 1.0 1.0 1.0 40.2 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 78.8 4.3 0.0 0.0 0.0 0.0 0.0 1.00 1.00 1.00 0.96 0.95 1.00
37 7.1 0.7 4.1 5.6 4.1 10.1 10.7 16.8 2.4 2.6 7.7 6.9 10.1 1.9 1.4 4.8 24.0 11.5 3.0 3.7 4.3 2.9 6.7 0.5 6.6 2.9 2.8 11.0 89.0 0.1 1.5 1.4 0.7 0.7 1.4 1.1 1.3 1.2 3.5 5.3 5.1 3.6 39.5 0.5 0.6 0.0 0.0 0.0 0.1 0.0 0.0 0.3 1.5 0.1 0.8 0.1 65.1 6.6 1.5 7.3 2.2 0.2 0.0 0.95 0.99 0.98 0.94 0.94 0.97
38 0.8 0.3 0.9 1.7 0.6 1.7 1.9 1.4 0.1 0.4 1.2 0.7 0.3 0.0 0.4 0.1 5.2 1.3 0.4 2.4 1.3 2.6 2.5 0.2 0.1 1.0 0.1 0.2 34.6 0.3 0.7 0.8 0.8 0.8 0.8 0.8 0.5 0.8 0.7 1.4 0.8 0.9 0.4 0.4 0.4 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 23.2 15.2 0.0 0.0 0.0 0.2 0.1 0.99 0.99 0.99 0.96 0.94 0.99
39 0.2 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.7 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 7.9 3.7 0.3 0.7 0.7 0.7 0.7 0.9 0.4 0.8 3.5 0.7 0.7 1.0 9.1 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 1.1 18.0 0.0 0.0 0.0 0.2 0.2 1.00 1.00 1.00 0.96 0.95 1.00
40 1.6 0.0 0.5 0.7 0.5 1.3 1.4 0.8 0.2 0.3 1.5 0.1 0.4 0.1 0.0 0.2 76.4 0.0 0.8 1.0 0.1 0.0 1.2 0.2 0.1 0.4 0.8 2.2 16.7 0.0 0.8 1.3 0.8 0.8 1.4 0.9 1.2 1.4 0.7 1.3 1.2 1.0 0.7 0.7 0.8 0.0 0.1 0.0 0.0 0.1 0.4 0.0 0.0 0.0 0.2 0.1 4.0 11.4 0.2 1.8 1.1 2.0 0.5 0.77 0.99 0.99 0.95 0.94 0.98
41 0.9 0.9 3.1 1.0 0.4 2.4 2.6 2.6 2.2 1.5 0.3 1.5 0.2 7.4 95.0 99.6 80.4 69.3 29.8 18.4 12.9 1.9 7.3 0.7 0.1 0.4 8.0 79.4 4.3 0.2 70.3 6.7 1.4 1.0 3.8 2.8 12.2 7.4 0.9 1.6 1.4 1.3 0.3 5.4 5.2 0.0 12.0 0.0 4.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 473.2 12.3 5.1 0.0 0.0 0.95 0.91 0.75 0.71 0.82 0.80
42 12.8 7.3 23.9 10.3 3.9 23.0 18.3 10.9 6.1 2.1 1.2 4.7 0.4 59.3 99.8 99.9 96.2 86.5 73.7 88.4 87.1 28.0 31.2 11.8 2.0 1.9 8.5 22.3 7.0 0.1 66.4 7.6 1.3 0.8 4.2 2.7 19.5 7.7 1.3 2.1 1.9 1.0 0.3 4.2 4.2 1.9 78.1 2.0 59.8 0.0 0.0 0.4 0.0 0.0 0.1 0.0 0.9 0.0 123.1 1.2 0.1 0.0 0.0 0.71 0.91 0.66 0.73 0.86 0.68

15_EnhBiv 43 2.0 1.0 5.1 2.2 0.8 3.3 3.2 4.1 3.2 2.6 0.5 2.0 0.6 0.9 4.4 40.1 22.4 46.7 2.1 7.2 7.1 3.6 7.7 0.6 0.5 3.4 14.3 91.4 4.8 0.1 18.4 4.0 1.3 1.0 3.0 2.8 3.6 5.0 0.6 2.4 2.5 1.4 0.2 4.3 4.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 26.7 421.3 172.4 1.2 0.0 0.86 0.93 0.82 0.78 0.92 0.82

16_ReprPC 44 0.7 0.2 0.6 0.4 0.1 0.6 0.4 0.9 0.6 0.6 0.2 0.5 0.3 0.2 0.0 0.1 4.4 0.9 0.1 1.0 0.4 0.4 1.0 0.1 0.1 0.6 0.9 59.0 1.4 0.4 1.3 1.8 1.1 1.0 1.5 1.8 1.1 3.1 0.7 1.2 1.1 1.2 1.0 1.9 1.9 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 29.2 170.5 13.4 0.0 0.99 1.00 0.99 0.97 0.87 1.00
45 0.9 0.2 0.5 0.9 0.3 0.9 0.9 0.8 0.4 0.3 0.3 0.5 0.1 0.2 0.0 0.1 4.5 0.1 0.4 3.1 1.2 1.7 1.3 0.1 0.1 0.3 0.3 0.3 0.5 7.0 0.7 1.5 1.2 1.2 1.4 1.4 0.8 1.3 0.7 1.0 1.0 1.3 0.1 1.1 1.2 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.1 0.1 0.1 0.8 0.0 0.0 0.1 3.6 0.9 0.62 0.65 0.49 0.65 0.58 0.47
46 3.4 0.8 6.2 10.4 6.9 20.2 22.0 12.8 6.8 2.7 4.3 2.5 1.1 2.3 0.2 1.6 23.6 0.8 2.4 32.6 22.6 17.1 12.6 0.5 1.7 6.2 1.6 2.2 5.2 1.0 1.2 2.3 1.3 1.2 2.1 1.6 1.4 1.4 0.7 7.1 6.3 2.8 0.1 1.3 1.4 0.0 0.1 0.0 0.0 0.3 1.7 0.7 0.0 0.0 1.1 0.6 1.3 1.2 0.0 0.4 0.8 3.5 0.8 0.52 0.71 0.53 0.74 0.74 0.55
47 5.0 0.5 3.9 3.8 3.7 9.8 9.5 6.6 4.4 1.1 1.1 1.5 2.2 1.2 0.1 0.7 13.0 0.1 7.3 5.7 5.4 2.5 5.9 0.4 2.1 3.7 1.6 2.2 2.1 2.3 0.1 1.0 1.0 1.0 1.1 0.8 0.9 0.8 0.5 1.9 2.0 0.9 0.1 1.0 1.1 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 1.1 0.4 0.1 0.3 0.0 0.0 0.1 1.5 1.2 0.67 0.62 0.68 0.73 0.71 0.45
48 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.9 0.3 0.3 0.2 0.2 0.3 0.3 0.3 0.3 0.2 0.3 0.3 0.4 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.73 0.92 0.94 0.89 0.92 0.92
49 0.5 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.9 0.0 0.4 0.1 0.1 0.0 0.1 0.0 0.1 0.1 0.1 0.1 0.1 54.3 0.0 0.5 0.9 1.0 0.6 0.7 0.3 0.6 0.5 0.7 0.7 1.0 0.2 0.9 0.9 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.9 1.3 0.74 0.46 0.41 0.24 0.44 0.82
50 3.7 1.2 4.5 8.2 3.3 15.7 18.5 5.8 1.6 0.9 0.4 0.9 0.4 0.4 0.1 0.6 13.9 0.5 26.6 39.7 31.2 16.7 9.4 1.1 0.1 1.6 1.8 0.4 3.7 0.2 1.0 1.3 0.8 0.8 1.0 0.8 1.7 0.9 0.5 1.0 1.1 0.5 0.1 1.0 1.2 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.1 0.5 0.4 0.9 0.0 0.0 0.0 0.7 1.2 0.50 0.86 0.48 0.64 0.72 0.46

Base % 100 0.68 3.51 49.34 45.71 0.00 10.23 0.00 9.58 0.69 0.10 0.10 0.84 0.40 4.16 5.71 0.18 0.92 0.02 0.06 2.37 13.90 0.09 0.01 0.16 0.50 1.56 1.02 4.61 0.18 0.05 0.41 2.05 71.89
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1 0.6 3.2 18.4 2.6 0.0 7.4 83.2 70.3 63.4 23.0 16.4 7.3 27.4 22.5 6.0 3.0 0.7 64.6 78.0 98.3 99.4 94.3 100.0 87.2 48.9 25.5 55.9 0.4 0.6 0.1 98.2 10.5 1.5 0.8 3.2 2.8 76.9 9.7 4.5 0.5 0.6 1.9 0.2 6.2 5.9 166.5 8.7 25.5 2.8 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 4.1 0.0 0.0 0.0 0.0 0.91 0.89 0.60 0.82 0.75 0.79
2 4.6 44.5 69.7 18.3 0.3 13.3 99.6 98.3 99.9 96.6 88.9 67.7 89.0 64.2 34.8 27.2 3.5 97.2 97.6 100.0 100.0 99.6 100.0 86.4 79.8 88.3 35.9 0.3 0.1 0.2 69.6 10.0 1.8 1.2 4.4 3.2 40.7 10.0 4.8 0.6 0.7 0.7 0.2 5.2 5.1 159.8 0.3 46.0 0.2 0.0 0.0 0.0 3.9 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.83 0.80 0.76 0.81 0.75 0.79
3 0.1 0.5 4.1 1.2 0.0 2.7 7.4 7.3 1.0 0.3 1.6 0.1 0.2 0.7 0.0 0.2 0.0 3.8 18.7 45.0 58.9 69.3 97.9 58.0 15.4 1.6 52.4 0.5 0.5 0.2 83.8 8.2 1.4 0.9 3.8 2.6 74.4 9.2 3.1 0.6 0.5 4.6 0.5 6.2 5.5 99.7 205.4 3.9 22.7 0.0 0.0 0.0 0.4 0.2 0.4 0.1 0.3 0.0 11.7 0.2 0.0 0.0 0.0 0.90 0.88 0.77 0.82 0.90 0.91
4 18.2 54.2 82.9 44.8 8.7 40.2 11.1 12.6 7.1 18.8 42.4 9.4 0.6 0.6 0.7 1.2 0.4 5.4 9.6 20.2 63.6 99.2 67.2 5.9 14.2 7.5 3.9 0.7 0.4 0.2 3.3 4.3 2.0 1.8 4.6 2.8 3.4 8.4 4.7 0.6 0.7 0.5 0.1 2.8 2.6 16.5 180.4 12.9 164.0 0.1 0.4 10.6 29.4 1.8 1.8 4.6 0.2 0.0 2.2 0.5 0.0 0.0 0.0 0.91 0.91 0.59 0.72 0.91 0.92
5 7.9 47.8 50.0 18.0 7.2 49.9 99.8 99.9 99.9 98.6 97.5 77.1 98.6 99.7 97.7 93.6 81.1 99.9 98.6 99.6 100.0 100.0 99.8 77.2 67.6 94.2 48.7 0.4 0.4 0.2 29.9 6.2 1.5 1.1 3.0 2.5 25.9 8.1 1.8 1.9 2.0 1.0 0.1 4.2 4.4 89.5 1.4 175.3 4.4 0.0 0.0 0.0 15.2 0.7 0.1 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.75 0.74 0.72 0.84 0.71 0.81
6 2.1 16.1 8.2 5.0 10.6 79.4 97.0 97.0 91.5 65.6 53.5 41.9 66.9 76.1 64.7 50.1 40.0 89.8 56.4 83.5 94.8 98.8 73.6 88.9 48.7 26.6 35.7 1.6 8.7 0.1 25.3 4.1 1.1 0.9 2.7 2.2 14.5 6.1 1.1 1.7 1.8 1.1 0.3 3.0 3.2 22.3 21.5 142.6 106.6 0.0 0.0 0.5 7.1 17.9 1.6 2.0 0.1 0.0 57.4 6.2 0.0 0.0 0.0 0.77 0.77 0.53 0.79 0.54 0.77
7 16.4 75.0 90.6 42.0 12.4 53.1 75.0 72.5 79.6 75.9 81.8 54.5 27.9 15.8 16.6 13.8 5.3 45.4 46.9 80.2 98.0 100.0 95.1 40.0 48.9 42.4 8.0 0.6 0.7 0.1 12.3 5.6 1.9 1.6 4.7 3.0 5.9 9.1 4.2 1.0 1.2 0.6 0.1 3.6 3.4 67.0 42.5 110.9 104.5 0.0 0.0 0.3 43.2 2.1 0.7 0.3 0.0 0.0 3.5 0.0 0.0 0.0 0.0 0.76 0.70 0.67 0.58 0.73 0.71

4_TssFlnkD 8 1.0 6.0 2.7 4.5 5.9 65.9 63.6 57.8 23.0 14.7 18.6 14.1 6.4 9.6 7.8 6.8 5.0 27.4 5.7 23.7 54.2 84.8 43.8 72.8 31.9 3.3 21.0 2.1 17.6 0.2 18.7 3.6 1.1 0.9 2.7 2.2 9.0 5.3 1.7 1.4 1.3 0.9 0.3 2.7 2.7 2.9 62.0 16.2 151.5 0.0 0.2 0.8 1.3 6.8 2.5 10.7 0.4 0.0 85.1 43.2 0.2 0.4 0.1 0.70 0.80 0.77 0.85 0.72 0.62
9 80.5 5.0 0.4 2.6 2.9 0.2 0.1 0.0 0.0 0.0 0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.1 0.0 0.0 2.4 11.2 0.1 0.1 0.2 0.3 1.7 2.1 6.5 1.9 1.6 7.0 4.7 2.3 2.8 2.5 0.7 0.6 0.6 0.1 3.0 2.8 0.0 0.0 0.0 0.0 20.6 0.1 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.00 0.49 1.00 0.95 0.91 1.00

10 54.6 26.1 4.0 4.4 0.8 0.1 0.1 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.1 0.0 0.0 0.0 0.1 2.2 0.1 0.2 0.0 0.0 1.2 0.8 3.9 2.0 1.8 4.2 3.8 1.7 2.5 2.8 0.4 0.4 0.6 0.1 2.0 1.8 0.0 0.0 0.0 0.0 19.2 0.5 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.95 0.58 0.90 0.97 0.95 0.94
11 97.7 82.1 69.1 51.6 16.8 5.7 3.2 2.1 0.4 0.7 4.4 2.0 0.2 0.0 0.2 0.4 0.3 0.2 4.2 1.9 1.0 0.3 0.0 3.6 15.4 0.2 0.6 2.0 0.1 0.7 1.5 5.1 2.0 1.7 5.7 3.6 2.5 2.7 3.3 1.8 1.3 0.8 0.1 2.8 2.5 0.0 0.0 0.0 0.0 18.3 0.1 13.6 0.1 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.91 0.78 0.66 1.00 0.90 0.72
12 6.1 1.9 0.2 0.3 0.9 0.1 0.0 0.0 0.0 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.1 1.7 0.0 0.2 0.1 0.0 4.9 0.3 2.4 1.8 1.8 2.1 2.4 0.9 1.5 2.3 0.6 0.5 0.8 0.1 1.3 1.3 0.0 0.0 0.0 0.0 2.8 6.1 0.3 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.3 0.97 0.50 0.96 0.94 0.95 0.98
13 14.2 85.0 69.6 25.5 14.7 4.3 2.6 1.7 1.0 4.5 8.6 3.2 0.4 0.2 0.7 1.4 0.8 0.7 2.0 0.1 0.2 0.2 0.0 1.3 8.0 0.4 0.2 2.4 0.2 0.9 0.1 0.8 2.0 2.1 0.9 1.0 0.7 1.3 2.6 1.1 1.2 0.7 0.0 0.8 0.8 0.0 0.0 0.0 0.0 1.4 5.7 1.4 0.0 0.0 0.1 1.6 0.8 0.1 0.0 0.0 0.0 0.0 0.4 0.92 0.99 0.53 0.98 0.97 0.94
14 0.3 13.9 5.5 1.6 0.2 0.2 0.0 0.0 0.0 0.1 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.1 0.0 0.0 0.7 0.0 0.2 0.2 0.0 2.9 0.1 0.7 2.0 2.1 0.8 1.1 0.5 1.2 2.4 0.5 0.5 0.9 0.0 0.9 0.9 0.0 0.1 0.0 0.0 0.4 5.7 0.4 0.0 0.0 0.1 0.4 0.1 0.1 0.0 0.0 0.0 0.1 0.6 0.97 0.99 0.42 0.98 0.99 0.99
15 0.0 0.0 0.0 0.0 0.0 0.3 0.8 0.7 1.3 0.6 0.1 1.9 0.9 4.8 6.8 4.7 4.2 4.5 0.7 0.0 0.0 0.0 0.0 0.0 0.5 0.1 0.9 0.3 0.0 1.7 0.0 0.5 0.9 1.0 0.5 0.8 0.3 0.8 0.5 0.7 0.7 1.3 0.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 3.8 0.1 0.0 0.0 3.4 1.8 0.1 0.1 0.0 0.0 0.0 0.4 0.9 0.82 0.82 0.78 0.81 0.63 0.58
16 0.0 0.1 0.1 0.0 0.3 0.1 0.1 0.1 0.1 0.6 0.3 0.6 0.1 0.1 0.2 0.8 0.4 0.3 0.4 0.0 0.0 0.0 0.0 0.3 1.5 0.1 0.2 0.4 0.2 7.5 0.1 0.5 1.0 1.0 0.6 0.8 0.4 0.8 0.5 0.8 0.8 1.1 0.1 0.9 1.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.1 0.3 0.1 0.2 0.0 0.1 0.0 1.1 1.5 0.63 0.78 0.71 0.53 0.58 0.45
17 40.3 93.3 98.6 95.7 47.9 48.7 9.8 7.0 5.5 14.7 29.1 11.9 0.9 0.6 3.0 3.2 1.7 4.7 7.6 6.0 2.9 15.8 0.1 2.9 13.9 0.6 2.6 0.7 0.2 0.5 0.2 1.2 2.0 2.1 1.4 1.2 1.1 1.5 1.5 1.7 2.3 0.9 0.0 1.2 1.2 0.0 0.0 0.0 0.2 2.1 2.4 34.2 4.1 0.9 1.0 12.4 0.1 0.0 0.0 0.6 0.0 0.0 0.0 0.97 0.90 0.56 0.84 0.79 0.75
18 74.4 34.2 7.9 9.5 23.9 14.5 5.1 2.9 2.2 4.4 5.9 6.7 1.2 0.6 1.8 2.3 1.6 1.5 5.6 1.7 1.0 0.7 0.0 6.0 19.1 0.6 3.8 0.9 0.6 0.5 0.7 4.8 1.9 1.7 4.9 3.3 2.0 2.2 1.5 2.7 2.4 1.0 0.1 2.5 2.4 0.0 0.0 0.0 0.0 9.9 2.3 23.4 0.4 0.0 0.1 1.1 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.94 0.55 0.90 0.94 0.93 0.93
19 21.1 78.5 57.0 8.5 20.2 25.3 31.7 24.8 33.7 24.4 23.7 33.6 13.5 22.5 36.9 27.6 21.1 31.3 11.5 5.0 0.9 5.7 0.0 2.0 9.5 1.1 1.5 1.4 0.3 0.4 0.1 1.2 1.9 2.0 1.3 1.3 0.8 1.4 1.5 2.5 2.4 1.0 0.0 1.3 1.4 0.0 0.1 0.0 0.0 1.8 3.7 13.8 1.4 1.1 5.8 9.9 0.4 0.0 0.0 0.3 0.0 0.0 0.1 0.74 0.86 0.78 0.93 0.72 0.80
20 7.6 47.6 70.7 63.6 2.5 3.6 0.1 0.0 0.0 0.1 1.7 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.1 0.0 0.9 0.0 0.2 2.1 0.0 0.4 0.3 0.2 0.9 0.2 0.5 2.0 2.1 0.7 0.9 0.6 1.2 2.0 0.6 0.7 0.7 0.0 0.6 0.7 0.0 0.0 0.0 0.0 2.3 5.7 6.5 0.0 0.0 0.6 3.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.96 0.99 0.55 0.98 0.98 0.77
21 2.5 14.3 7.0 0.1 0.4 2.6 2.1 1.4 1.0 1.2 1.5 1.5 0.4 1.0 1.9 1.6 1.0 3.1 1.9 0.5 0.0 0.8 0.0 0.0 0.9 0.1 1.2 0.1 0.0 0.8 0.1 1.1 1.9 2.0 1.0 1.3 0.5 1.3 1.6 0.8 0.9 1.1 0.0 1.3 1.3 0.0 0.1 0.0 0.0 0.9 5.6 5.7 0.2 0.0 5.1 3.6 0.1 0.0 0.0 0.0 0.0 0.0 0.2 0.90 0.98 0.57 0.96 0.94 0.96
22 39.7 93.1 81.6 43.6 60.0 98.1 98.6 98.9 99.8 94.4 88.9 94.7 94.3 97.9 98.4 90.3 90.4 98.8 94.9 95.3 70.1 77.9 9.4 20.7 43.3 43.7 17.7 1.0 0.1 0.3 0.2 2.1 1.9 1.9 1.9 1.6 1.8 2.1 0.9 3.4 3.1 1.1 0.0 2.0 2.2 0.1 0.4 13.9 8.1 0.0 0.0 6.6 119.7 46.5 3.2 2.3 0.0 0.0 0.2 0.1 0.0 0.0 0.0 0.69 0.61 0.76 0.79 0.77 0.62
23 88.0 64.1 45.3 39.4 23.6 71.7 46.7 29.1 28.5 13.0 16.2 32.3 9.4 6.9 13.9 7.2 5.3 24.1 39.0 51.9 17.6 16.2 0.5 11.7 28.9 1.0 11.4 1.5 0.2 0.2 1.8 6.0 1.9 1.6 6.7 4.1 3.0 3.1 1.2 3.2 3.1 1.2 0.1 3.1 2.9 0.0 0.0 0.0 0.1 1.9 0.1 69.6 91.8 3.2 0.7 1.2 0.2 0.0 0.0 0.1 0.0 0.0 0.0 0.71 0.51 0.59 0.88 0.64 0.59
24 38.0 94.4 88.8 85.6 60.7 90.5 63.7 55.8 60.7 59.9 62.7 52.5 19.9 25.8 43.6 31.1 21.6 62.3 46.8 50.2 26.6 66.5 2.6 8.4 21.5 4.3 14.9 0.8 0.2 0.2 0.1 1.5 2.0 2.0 1.3 1.3 1.6 1.7 1.3 2.6 3.0 1.0 0.1 1.9 2.0 0.1 0.6 0.9 10.5 0.1 0.4 27.2 54.3 18.4 3.4 14.9 0.1 0.0 0.1 0.5 0.0 0.0 0.0 0.81 0.75 0.73 0.78 0.52 0.70
25 33.4 88.6 69.2 12.8 41.0 63.7 78.8 77.6 91.7 66.0 52.1 77.6 68.7 84.4 91.7 73.8 73.4 80.9 48.1 38.0 7.7 18.4 0.1 5.4 18.0 5.1 3.3 2.0 0.2 0.3 0.2 1.7 1.9 1.9 1.9 1.5 1.1 1.5 1.2 3.0 2.9 1.2 0.0 1.4 1.6 0.0 0.3 0.0 0.5 0.6 1.2 24.8 34.5 12.2 11.9 12.8 0.2 0.0 0.0 0.5 0.0 0.0 0.0 0.68 0.63 0.88 0.86 0.75 0.64
26 2.6 19.2 3.7 9.3 44.9 98.8 99.9 100.0 100.0 97.8 93.6 94.8 99.9 100.0 100.0 99.3 99.9 100.0 99.2 99.2 83.2 91.9 12.1 56.9 47.4 77.9 38.6 0.9 0.1 0.3 0.2 1.4 1.1 1.1 1.4 1.2 1.7 1.6 0.4 1.7 1.9 0.7 0.0 2.1 2.4 0.1 0.0 26.7 3.9 0.0 0.0 0.2 8.5 77.8 4.8 1.4 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.80 0.79 0.63 0.85 0.79 0.81
27 3.4 24.7 10.9 0.0 35.6 74.6 98.7 99.2 100.0 92.5 66.5 94.6 99.5 100.0 100.0 98.0 99.8 99.7 81.5 66.9 15.7 13.2 0.0 18.0 23.0 30.4 2.0 3.0 0.4 0.4 0.0 0.9 1.1 1.1 1.1 1.0 0.8 1.1 0.4 2.4 2.9 1.1 0.0 1.0 1.2 0.0 0.0 0.0 0.0 0.0 0.4 1.4 5.9 42.7 27.9 10.8 0.2 0.0 0.0 0.8 0.0 0.0 0.0 0.82 0.82 0.82 0.89 0.85 0.71
28 3.3 13.2 4.5 14.2 5.9 58.5 58.3 46.3 37.1 17.0 14.6 10.1 15.2 44.3 41.1 23.1 23.6 80.0 67.7 71.2 21.0 82.1 7.0 9.0 5.9 7.3 44.3 0.6 0.4 0.2 0.2 1.5 1.5 1.5 1.3 1.5 1.6 1.7 1.0 1.3 1.1 0.7 0.0 3.1 3.0 4.2 8.4 4.7 7.0 0.0 0.3 3.9 13.9 37.0 35.3 7.2 0.0 0.0 0.1 1.6 0.0 0.0 0.0 0.82 0.78 0.71 0.80 0.77 0.78
29 1.7 6.7 1.6 5.6 40.7 97.3 90.1 90.3 95.0 71.2 44.3 75.2 73.4 94.8 97.1 83.7 87.4 94.4 49.4 52.2 26.5 63.3 0.8 50.6 32.1 7.8 26.6 1.0 1.9 0.3 0.3 1.2 1.0 1.0 1.2 1.1 1.5 1.4 0.4 2.1 2.2 0.8 0.0 1.9 2.2 0.0 0.1 0.1 4.7 0.0 0.1 1.1 1.8 35.7 4.2 24.0 0.0 0.0 0.0 7.8 0.0 0.0 0.0 0.77 0.72 0.71 0.89 0.80 0.74
30 0.1 0.3 0.0 1.3 0.2 9.5 2.2 5.2 2.0 1.3 0.7 0.1 0.6 10.8 5.1 4.1 4.0 14.7 21.1 14.6 0.5 41.9 0.9 0.8 0.5 0.8 54.1 0.2 0.0 0.4 0.1 1.0 1.3 1.3 0.8 1.2 0.8 1.2 0.8 0.7 0.7 0.8 0.0 3.0 2.8 0.3 4.5 0.1 0.8 0.0 1.6 2.2 1.4 3.9 48.8 9.5 0.1 0.0 0.0 0.4 0.0 0.1 0.3 0.74 0.75 0.76 0.75 0.84 0.82
31 0.7 6.8 0.7 5.7 3.2 53.9 90.2 96.9 93.4 61.7 53.3 29.1 80.1 99.6 97.1 77.5 93.6 99.2 92.6 79.1 37.0 82.7 9.8 9.2 2.5 51.1 43.4 0.4 0.0 0.2 0.1 1.0 1.2 1.2 0.9 1.1 1.3 1.4 0.7 0.9 1.0 0.6 0.0 3.0 3.0 6.7 5.3 8.2 7.7 0.0 0.2 0.6 4.5 40.3 44.5 4.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.83 0.75 0.65 0.84 0.60 0.76
32 0.4 2.0 0.0 0.1 0.9 26.1 52.3 58.7 48.1 21.8 9.7 10.4 31.8 84.5 76.5 40.4 65.1 83.5 42.4 25.9 1.6 25.2 0.1 0.5 0.8 5.7 14.6 0.8 0.0 0.3 0.0 0.6 1.1 1.1 0.7 0.9 0.6 1.0 0.5 1.0 1.0 0.8 0.0 1.8 1.8 0.0 0.4 0.0 0.1 0.0 1.6 1.0 0.9 9.2 41.6 11.7 0.2 0.0 0.0 0.2 0.0 0.1 0.3 0.75 0.78 0.66 0.79 0.60 0.59
33 1.5 6.1 3.2 0.0 14.1 26.0 66.2 68.4 91.1 57.0 25.2 76.4 75.5 95.7 98.5 88.4 92.7 81.4 20.7 7.7 1.0 1.0 0.0 10.0 13.4 4.0 1.0 3.1 1.3 0.5 0.1 0.8 1.0 1.0 0.9 0.9 0.8 1.0 0.4 1.7 2.0 0.9 0.0 1.0 1.2 0.0 0.0 0.0 0.0 0.1 3.0 0.8 0.2 1.8 13.7 12.7 0.8 0.1 0.0 1.8 0.1 0.2 0.4 0.83 0.80 0.82 0.90 0.76 0.70
34 0.8 1.4 0.8 0.0 3.2 4.4 17.1 15.3 36.6 15.8 5.5 35.5 22.0 55.6 70.0 50.3 52.1 33.9 4.4 0.3 0.1 0.1 0.0 2.8 6.4 0.7 0.8 2.4 1.0 0.8 0.1 0.7 0.9 1.0 0.8 0.9 0.5 0.9 0.4 1.1 1.0 0.7 0.0 1.0 1.1 0.0 0.0 0.0 0.0 0.1 3.8 0.3 0.0 0.0 3.8 3.8 0.7 0.1 0.0 0.3 0.1 0.5 0.7 0.88 0.81 0.84 0.85 0.66 0.62
35 2.1 4.1 1.9 3.7 25.1 71.7 46.8 42.0 52.1 38.7 21.2 47.5 22.5 43.5 58.6 44.5 39.0 50.9 10.4 8.0 6.7 27.7 0.4 35.3 25.7 2.0 17.3 1.5 6.4 0.3 0.4 1.3 1.0 1.0 1.3 1.2 1.6 1.6 0.4 3.1 3.3 1.1 0.1 1.8 2.0 0.0 0.5 0.0 1.4 0.0 0.7 1.4 0.2 3.5 1.8 28.6 0.2 0.0 0.1 25.0 0.2 0.4 0.3 0.71 0.66 0.72 0.80 0.77 0.75
36 2.6 40.2 28.0 35.3 4.9 31.4 4.4 4.1 1.5 6.2 10.3 1.2 0.2 0.7 1.4 1.5 0.8 7.9 7.3 6.0 2.1 53.1 1.2 0.9 2.4 0.6 20.7 0.1 0.1 0.3 0.2 1.6 2.0 2.0 1.3 1.5 1.2 2.8 2.5 0.8 0.7 0.6 0.1 2.2 2.1 0.0 12.6 0.0 1.9 0.2 2.9 10.7 2.5 2.6 8.5 16.6 0.0 0.0 0.0 0.6 0.0 0.0 0.1 0.71 0.68 0.60 0.76 0.86 0.55
37 1.1 0.9 0.2 0.0 1.6 26.8 41.7 14.5 5.9 7.5 3.0 7.3 4.7 8.5 18.9 12.4 8.8 61.5 8.0 10.3 1.1 9.4 0.0 2.2 3.4 0.4 1.1 1.6 2.5 0.4 0.1 0.9 1.1 1.1 0.9 1.0 0.7 1.2 0.5 1.0 1.1 0.6 0.0 1.4 1.5 0.0 0.4 0.0 0.0 0.1 1.9 1.1 0.1 3.1 11.9 12.7 0.4 0.1 0.0 7.8 0.2 0.5 0.6 0.61 0.86 0.62 0.66 0.76 0.61
38 57.5 14.5 11.6 1.2 0.2 0.2 0.1 0.0 0.0 0.1 0.0 0.4 0.0 0.0 0.1 0.1 0.1 0.1 0.5 0.0 0.0 0.1 0.0 1.7 6.0 0.1 0.3 70.5 0.2 0.2 1.2 4.1 1.8 1.6 3.3 2.8 0.9 1.4 60.4 0.6 0.7 0.5 0.1 1.0 0.8 0.0 0.0 0.0 0.0 3.7 0.1 0.1 0.0 0.0 0.0 0.0 40.0 0.2 0.0 0.0 0.0 0.0 0.0 0.99 0.79 0.86 0.94 0.84 0.92
39 2.3 1.4 2.5 6.3 2.6 0.2 0.1 0.6 0.1 0.8 0.6 2.2 0.5 0.3 0.3 2.8 2.1 0.1 73.2 0.1 0.3 0.3 0.0 13.3 26.6 11.8 20.3 69.3 2.3 0.1 0.7 0.4 0.5 0.6 1.0 0.6 0.7 0.6 0.5 88.5 80.2 40.2 96.3 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 32.7 1.2 0.0 0.0 0.6 0.9 0.1 0.65 0.66 0.64 0.76 0.58 0.65
40 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 4.7 10.1 0.1 0.2 65.2 0.2 3.1 0.9 0.8 0.8 0.8 0.8 0.7 0.6 0.7 1.9 1.6 1.7 1.0 5.8 0.6 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 26.1 3.2 0.0 0.0 0.0 0.0 0.0 1.00 1.00 0.99 0.96 0.94 1.00

13_Het 41 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 5.9 0.0 16.0 0.1 0.2 0.6 0.7 0.3 0.4 0.2 0.4 0.7 0.8 0.8 1.2 2.9 0.7 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.2 0.0 0.0 0.0 0.0 0.5 1.00 1.00 0.99 0.97 0.94 1.00

14_TssBiv 42 0.4 0.1 0.3 3.9 1.1 47.0 2.4 1.5 0.4 0.6 7.7 1.3 0.1 0.5 0.3 0.4 0.3 1.2 0.4 1.3 18.2 91.3 53.9 66.9 21.1 0.2 9.2 8.5 83.7 0.2 69.2 6.9 1.3 0.8 3.7 2.4 19.7 6.7 0.8 1.3 1.4 1.9 0.6 5.2 5.0 0.0 17.7 0.0 13.3 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.6 0.0 401.8 128.3 4.1 0.1 0.0 0.84 0.90 0.92 0.71 0.66 0.80
43 0.8 0.1 0.2 3.7 3.6 6.1 0.4 0.1 0.4 1.1 3.9 3.1 0.2 0.2 0.4 1.1 0.5 0.4 2.0 0.1 0.3 1.7 0.0 18.8 20.1 0.2 1.3 14.7 86.6 0.7 7.4 2.2 1.0 0.9 2.0 1.5 2.4 2.2 0.4 3.6 3.9 1.5 0.3 1.7 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.1 44.3 16.4 1.1 0.0 0.97 0.99 0.98 0.93 0.86 0.97
44 0.2 0.5 0.1 2.9 3.8 32.1 3.7 4.1 0.9 3.3 2.5 2.5 0.2 0.8 1.4 1.8 1.4 3.5 1.1 1.5 1.7 24.0 1.0 12.9 9.1 0.4 28.5 0.5 2.4 0.8 1.5 1.6 1.1 1.1 1.6 1.4 2.1 2.0 0.6 1.2 1.0 0.8 0.2 2.2 2.2 0.0 5.9 0.0 1.1 0.0 0.9 0.5 0.0 0.4 1.3 17.1 0.1 0.1 0.1 18.2 0.2 1.5 0.5 0.89 0.69 0.75 0.62 0.80 0.86
45 1.4 1.5 2.0 0.4 9.3 6.5 4.8 3.9 12.3 13.5 7.3 29.3 5.5 7.7 17.2 21.5 13.2 5.2 5.1 0.0 0.4 0.0 0.0 12.7 17.6 0.7 0.6 4.3 7.7 0.8 0.2 1.0 1.0 1.0 1.1 1.0 0.9 1.1 0.5 4.4 4.0 1.6 0.0 1.0 1.2 0.0 0.0 0.0 0.0 0.1 1.9 0.2 0.0 0.0 0.1 2.9 1.1 0.2 0.0 3.6 0.7 1.6 0.9 0.75 0.85 0.86 0.78 0.68 0.64

16_ReprPC 46 0.0 0.0 0.0 0.5 0.3 0.1 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 3.1 7.0 0.0 0.0 1.2 72.9 2.7 2.0 1.6 1.0 1.0 1.5 1.4 1.3 1.7 0.4 1.1 1.2 0.9 0.1 1.5 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 22.3 0.0 0.0 1.00 1.00 0.99 0.96 0.87 1.00
47 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.9 2.9 0.0 0.1 0.5 13.4 8.6 0.3 0.9 0.9 0.9 0.9 1.1 0.6 1.1 0.4 1.0 1.0 1.1 0.2 0.9 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 2.8 6.2 0.0 0.99 1.00 0.99 0.96 0.87 1.00
48 0.7 0.3 0.7 1.1 4.3 0.7 0.2 0.1 0.1 1.6 1.4 0.8 0.1 0.0 0.0 0.3 0.3 0.0 2.5 0.0 0.1 0.2 0.0 20.1 26.7 0.3 0.3 5.6 8.9 0.6 1.2 1.8 1.0 1.0 1.7 1.3 1.5 1.3 0.5 4.0 3.8 1.6 0.2 1.2 1.3 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.2 0.6 0.4 0.0 0.1 0.1 2.9 1.0 0.46 0.82 0.40 0.31 0.69 0.86
49 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.8 0.2 0.2 0.2 0.2 0.3 0.3 0.2 0.3 0.1 0.3 0.2 0.4 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.89 0.91 0.90 0.91 0.86 0.90
50 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.3 1.3 0.0 0.1 0.4 0.4 24.9 0.1 0.5 1.0 1.0 0.6 0.7 0.4 0.6 0.5 0.8 0.8 1.0 0.4 0.9 0.9 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 1.2 1.9 0.64 0.63 0.59 0.58 0.56 0.61

Base % 100 0.68 3.51 49.34 45.71 0.00 10.23 0.00 9.58 0.69 0.10 0.10 0.84 0.40 4.16 5.71 0.54 0.19 0.26 0.10 4.76 12.35 0.83 0.27 1.07 0.75 2.17 1.92 15.60 0.12 0.20 4.47 13.93 40.44

15_EnhBiv

17_ReprPCWk

18_Quies

8_EnhG2

9_EnhA1

10_EnhA2

11_EnhWk

12_ZNF/Rpts

7_EnhG1

1_TssA
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5_Tx
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Supplementary Figure S4 (n-p). See legend in previous pages

n.
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E109 Small Intestine E112 Thymus E113 Spleen Supplementary Figure S5: DNA methylation 
levels for protein coding genes showing different 
expression levels. DNA methylation levels (y-axis 
in each panel) for genes in different expression 
quantile categories (colors) defined using Reads 
per Kilobase per million reads (RPKM)8, and for 
various positions relative to gene transcripts, 
ranging from 3 kb upstream of TSS to 3kb down-
stream of transcription end sites (TES) (x-axis). 
Each plot shows these relationships in one of 33 
reference epigenomes that contain both WGBS 

and RNA-seq data. For regions at upstream/downstream of genes, the average DNA methylation level in 100bp bin across 
different genes within the same quantile category is plotted. For regions inside genes (from TSS to TES), each gene is divided 
into 60 bins. The average DNA methylation level in each bin across different genes within the same quantile category is plotted. 
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a. Chromatin state variability for 15 state core-mark model across 43 HQ epigenomes
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b. Chromatin state variability for 18-state expanded model across 34 HQ epigenomes
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Supplementary Figure S6 (a-b). Chromatin state variation, coverage and over-/under-representation across cell types. a,b.
Variability of chromatin states across subset of highest-quality epigenomes. Chromatin state variability (similar to Fig. 5a), 
based on the fraction of the genomic coverage (y-axis) of each state (color) that is consistently labeled with that state in at
most N (ranging from 1 to 43) reference epigenomes for: a. 43 highest-quality non-redundant epigenomes using the 15-state 
model learned on 5 core marks; b. 34 highest-quality non-redundant epigenomes that had H3K27ac data using the 18-state 
model learned on 5 core marks.  (continued in next pages)
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Supplementary Figure S6 (d). Chromatin state variation, coverage and over-/under-representation 
across cell types. (continued) d. Fractions of the genome occupied by each chromatin state in the 
18-state model across 98 epigenomes. Percentages at the bottom show the average genome occupancy 
for each chromatin state across the 127 epigenomes, and each point shows over- or under-representa-
tion for that chromatin state in that epigenome relative to the vertical line representing the average 
occupancy. Grey shaded area shows +2/-2 standard deviations. 
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Supplementary Figure S6 (e). Chromatin state variation, coverage and over-/under-representation across cell types. 
e. Left: Number of standard deviations away from the mean for the coverage of each state in the 15-state model across 127 
epigenomes for all cases greater than 1 standard deviation above (red) or below (blue) the mean. Right: Actual coverage 
values for all cases that deviate by at least 1 standard deviation. 
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d. Log ratio switching probability in ENCODE samples 
    (E114-E129), 18-state model

Ts
sA

Ts
sF

ln
k

Ts
sF

ln
kU

Ts
sF

ln
kD Tx

Tx
W

k
E

nh
G

1
E

nh
G

2
E

nh
A

1
E

nh
A

2
E

nh
W

k
ZN

F/
R

pt
s

H
et

Ts
sB

iv
E

nh
B

iv
R

ep
rP

C
R

ep
rP

C
W

k
Q

ui
es

TssA
TssFlnk

TssFlnkU
TssFlnkD

Tx
TxWk

EnhG1
EnhG2
EnhA1
EnhA2
EnhWk

ZNF/Rpts
Het

TssBiv
EnhBiv

ReprPC
ReprPCWk

Quies

−0.5

0

0.5

1

1.5

2

2.5

c. Log ratio switching probability in ENCODE samples 
    (E114-E129), 15-state model
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b. Inter-tissue switch prob in 43 HQ epigenomes
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a. Intra-tissue switching probability (15-state model)
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Supplementary Figure S7. Chromatin state switching across cell types and across replicates/individuals. a. Intra-tissue state 
switching probability for 15-state core model across samples (replicates or individuals) from same tissue/cell (Table S1 - Sheet 
VariationAnalysis). b. Inter-tissue state switching probability for 15 state core model across 43 high-quality, non-redundant 
Roadmap epigenomes  (Table S1 - Sheet VariationAnalysis). The relative switching frequencies (log-ratio) shown in Fig. 5c 
correspond to the ratio of panel “b” frequencies to panel “a” frequencies. c. Log10 ratio of inter-tissue state switching probabili-
ties relative to intra-tissue switching probabilities for ENCODE samples, for the 15 state core model (analogous to Fig. 5c). d. 
Log10 ratio of inter-tissue chromatin state switching probabilities relative to intra-tissue switching probabilities for ENCODE 
samples, for the 18-state expanded model that includes H3K27ac (analogous to Extended Data 5c). 
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Supplementary Figure S8. Hierarchical clustering of reference epigenomes using additional marks. a-d. Clustering of 
111 Roadmap Epigenomes using H3K4me3 (a), H3K27me3 (b), H3K36me3 (c) and H3K9me3 (d) signal in TssA, 
ReprPC, Tx and Het chromatin states, respectively. All panels show hierarchical clustering with optimal leaf ordering. 
Colors indicate sample groups (Fig. 2b). Numbers on internal nodes represent bootstrap support scores over 1,000 
bootstrap samples. 



c. d.

Figure S8 (c-d). Legend in previous page
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E057 Foreskin Keratinocyte Primary Cells skin02
E058 Foreskin Keratinocyte Primary Cells skin03
E061 Foreskin Melanocyte Primary Cells skin03
E059 Foreskin Melanocyte Primary Cells skin01
E022 iPS DF 19.11 Cells
E005 H1 BMP4 Derived Trophoblast Cultured Cells
E092 Fetal Stomach
E007 H1 Derived Neuronal Progenitor Cultured Cells
E112 Thymus
E093 Fetal Thymus
E085 Fetal Intestine Small
E029 Primary monocytes from peripheral blood
E046 Primary Natural Killer cells from peripheral blood
E091 Placenta
E017 IMR90 fetal lung �broblasts Cell Line
E006 H1 Derived Mesenchymal Stem Cells
E097 Ovary
E104 Right Atrium
E065 Aorta
E095 Left Ventricle
E094 Gastric
E098 Pancreas
E079 Esophagus
E096 Lung
E113 Spleen
E107 Skeletal Muscle Male
E105 Right Ventricle
E100 Psoas Muscle
E109 Small Intestine
E106 Sigmoid Colon
E062 Primary mononuclear cells from peripheral blood
E030 Primary neutrophils from peripheral blood
E077 Duodenum Mucosa
E101 Rectal Mucosa Donor 29
E075 Colonic Mucosa
E103 Rectal Smooth Muscle
E110 Stomach Mucosa
E042 Primary T helper 17 cells PMA−I stimulated
E039 Primary T helper naive cells from peripheral blood
E032 Primary B cells from peripheral blood
E047 Primary T CD8+ naive cells from peripheral blood
E041 Primary T helper cells PMA−I stimulated
E043 Primary T helper cells from peripheral blood
E044 Primary T regulatory cells from peripheral blood
E045 Primary T cells e�ector/memory enriched from peripheral blood
E040 Primary T helper memory cells from peripheral blood 1
E037 Primary T helper memory cells from peripheral blood 2
E048 Primary T CD8+ memory cells from peripheral blood
E038 Primary T helper naive cells from peripheral blood
E102 Rectal Mucosa Donor 31
E025 Adipose Derived Mesenchymal Stem Cell Cultured Cells
E023 Mesenchymal Stem Cell Derived Adipocyte Cultured Cells
E026 Bone Marrow Derived Cultured Mesenchymal Stem Cells
E049 Mesenchymal Stem Cell Derived Chondrocyte Cultured Cells
E108 Skeletal Muscle Female
E111 Stomach Smooth Muscle
E076 Colon Smooth Muscle
E087 Pancreatic Islets
E067 Brain Angular Gyrus
E073 Brain Dorsolateral Prefrontal Cortex
E069 Brain Cingulate Gyrus
E072 Brain Inferior Temporal Lobe
E071 Brain Hippocampus Middle
E068 Brain Anterior Caudate
E074 Brain Substantia Nigra
E027 Breast Myoepithelial Primary Cells
E063 Adipose Nuclei
E078 Duodenum Smooth Muscle
E066 Liver
E088 Fetal Lung
E089 Fetal Muscle Trunk
E090 Fetal Muscle Leg
E050 Primary hematopoietic stem cells G−CSF−mobilized Female
E051 Primary hematopoietic stem cells G−CSF−mobilized Male
E036 Primary hematopoietic stem cells short term culture
E035 Primary hematopoietic stem cells
E001 ES−I3 Cells
E004 H1 BMP4 Derived Mesendoderm Cultured Cells
E013 hESC Derived CD56+ Mesoderm Cultured Cells
E011 hESC Derived CD184+ Endoderm Cultured Cells
E009 H9 Derived Neuronal Progenitor Cultured Cells
E010 H9 Derived Neuron Cultured Cells
E086 Fetal Kidney
E083 Fetal Heart
E002 ES−WA7 Cells
E031 Primary B cells from cord blood
E033 Primary T cells from cord blood
E034 Primary T cells from peripheral blood
E080 Fetal Adrenal Gland
E084 Fetal Intestine Large
E024 ES−UCSF4  Cells
E008 H9 Cells
E003 H1 Cells
E015 HUES6 Cells
E018 iPS−15b Cells
E019 iPS−18 Cells
E014 HUES48 Cells
E020 iPS−20b Cells
E016 HUES64 Cells
E012 hESC Derived CD56+ Ectoderm Cultured Cells
E053 Cortex derived primary cultured neurospheres
E054 Ganglion Eminence derived primary cultured neurospheres
E070 Brain Germinal Matrix
E082 Fetal Brain Female
E081 Fetal Brain Male
E099 Placenta Amnion
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Supplementary Figure S9. Heatmaps showing tissue/cell type similarity measured using different epigenomic 
marks. a-c. Pearson correlation values calculated between epigenomes for a variety of marks, assessed within 
relevant chromatin states of the 15-state core model (see Methods). a. Five core marks in their corresponding 
relevant chromatin states. b. H3K27ac in Enh and TssA state regions. c. H3K9ac in Enh and TssA state regions. d-e. 
Similarly, for DNase (d) in DNase regions, RNA-seq (e) using RPKM values across genes.
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Supplementary Figure S10. Multidimensional scaling (MDS) plots showing tissue/cell type similarity using different epig-
enomic marks. a-i. Multi-Dimensional Scaling (MDS) analysis results, showing reference epigenomes using their group 
coloring defined in Fig. 2. Thin lines connect same-group reference epigenomes. The first 5 axes of variation are shown in 
pairs. Marks are assessed in regions relevant to those marks, similar to Figures S1 and S9. a. H3K4me1 in Enh states, b. 
H3K4me3 in TssA states, c. H3K27me3 in ReprPC states, d. H3K27ac in Enh states, e. H3K9ac in Enh states, f. DNase in 
open chromatin, g. H3K36me3 in Tx states, h. RNA-seq RPKM values, i. H3K9me3 in Het states.
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a. Clustering of 81,232 DNaseI-accessible promoter-marked regions (1.44% of genome)

b. Clustering of 129,960 DNaseI-accessible promoter/enhancer regions (0.99% of the genome)

c. Clustering of 2,328,936 DNaseI-accessible enhancer-marked regions (12.64% of the genome)

Supplementary Figure S11 (a-c). Enhancer/promoter module clustering and gene set enrichment analysis. a. Promoter mod-
ules. Clustering of 81,232 DNaseI-accessible promoter-marked regions into 82 promoter modules (1.44% of genome). b. 
Promoter/enhancer ‘dyadic’ modules. Clustering of 129,960 DNaseI-accessible promoter/enhancer regions into 226 enhancer 
modules (0.99% of the genome). c. Enhancer modules. Clustering of 2,328,936 DNaseI-accessible enhancer-marked regions 
into 129 enhancer modules (12.64% of the genome). Same as Fig. 7a, with cluster identifiers (numbers) shown on top. (cont) 



regulation of systemic arterial blood pressure
regulation of muscle adaptation
regulation of muscle hypertrophy
reactive oxygen species metabolic process
gastrulation with mouth forming second
foregut morphogenesis
androgen metabolic process
regulation of carbohydrate metabolic process
hormone biosynthetic process
glucose homeostasis
cholesterol transport
organic acid metabolic process
carboxylic acid metabolic process
cellular ketone metabolic process
fatty acid catabolic process
lipid metabolic process
lipid homeostasis
cholesterol homeostasis
cholesterol metabolic process
small molecule metabolic process
catabolic process
cofactor metabolic process
organic substance transport
oxidation−reduction process
cellular amino acid metabolic process
heterocycle metabolic process
lipid localization
amine metabolic process
cellular lipid metabolic process
cellular nitrogen compound biosynthetic process
water−soluble vitamin metabolic process
carboxylic acid biosynthetic process
protein activation cascade
response to oxidative stress
lipid biosynthetic process
cellular amide metabolic process
monocarboxylic acid catabolic process
transcription elongation, DNA−dependent
symbiosis, encompassing mutualism through parasitism
dicarboxylic acid metabolic process
aging
sulfur compound biosynthetic process
regulation of endopeptidase activity
monosaccharide biosynthetic process
protein homooligomerization
regulation of lipid biosynthetic process
response to xenobiotic stimulus
monocarboxylic acid transport
steroid metabolic process
monocarboxylic acid metabolic process
steroid biosynthetic process
cellular response to xenobiotic stimulus
carboxylic acid catabolic process
small molecule catabolic process
bile acid biosynthetic process
cellular hormone metabolic process
amine catabolic process
hormone metabolic process
regulation of cellular ketone metabolic process
regulation of fatty acid metabolic process
lung epithelium development
isoprenoid metabolic process
cellular response to lipid
fat−soluble vitamin metabolic process
maternal process involved in female pregnancy
ATP metabolic process
M phase of mitotic cell cycle
endosome transport
chromosome segregation
response to gonadotropin stimulus
positive regulation of biosynthetic process
spinal cord motor neuron cell fate specification
positive regulation of metabolic process
negative regulation of myoblast differentiation
branching involved in mammary gland duct morphogenesis
midgut development
heart valve development
hindlimb morphogenesis
menstrual cycle phase
endochondral bone morphogenesis
olfactory bulb interneuron differentiation
renal system development
kidney development
pericardium development
olfactory bulb development
anterior/posterior axis specification
skeletal muscle organ development
regulation of axon extension involved in axon guidance
negative regulation of locomotion
steroid hormone mediated signaling pathway
metanephric mesenchyme development
blastoderm segmentation
sympathetic nervous system development
sex determination
uterus development
metencephalon development
regulation of endothelial cell apoptosis
positive regulation of protein kinase B signaling cascade
positive regulation of cell−cell adhesion
positive regulation of T cell chemotaxis
odontogenesis of dentine−containing tooth
establishment of cell polarity
columnar/cuboidal epithelial cell differentiation
negative regulation of fat cell differentiation
response to light stimulus
negative regulation of transferase activity
negative regulation of protein kinase activity
organic acid transport
response to magnesium ion
regulation of lipid metabolic process
regulation of insulin receptor signaling pathway
carboxylic acid transport
fatty acid transport
adipose tissue development
regulation of fatty acid oxidation
regulation of calcium ion−dependent exocytosis
protein acetylation
protein acylation
post−embryonic organ development
positive regulation of transporter activity
positive regulation of mesenchymal cell proliferation
embryonic digestive tract morphogenesis
hepaticobiliary system development
cell junction organization
positive regulation of transmembrane receptor protein serine/threonine kinase signaling pathway
positive regulation of signal transduction
organophosphate metabolic process
ossification
skeletal system morphogenesis
branching morphogenesis of a tube
morphogenesis of a branching epithelium
digestive system development
mesodermal cell differentiation
embryonic limb morphogenesis
regulation of transmembrane receptor protein serine/threonine kinase signaling pathway
lung development
respiratory tube development
digestive tract development
limb development
limb morphogenesis
bone development
digestive tract morphogenesis
positive regulation of cell development
organ formation
post−embryonic development
palate development
cell differentiation involved in kidney development
kidney morphogenesis
metanephros development
ureteric bud development
embryonic digit morphogenesis
mammary gland duct morphogenesis
smooth muscle cell differentiation
mammary gland formation
cardiac septum development
regulation of Wnt receptor signaling pathway
lung morphogenesis
embryonic digestive tract development
regulation of chondrocyte differentiation
regulation of cardiac muscle tissue development
organ induction
regulation of striated muscle tissue development
regulation of muscle organ development
regulation of morphogenesis of a branching structure
gland morphogenesis
positive regulation of epithelial cell proliferation
mammary gland morphogenesis
lung alveolus development
negative regulation of epithelial cell proliferation
regulation of epithelial cell proliferation
regulation of smooth muscle cell differentiation
mammary gland development
regulation of cartilage development
regulation of muscle cell differentiation
regulation of osteoblast differentiation
negative regulation of growth
regulation of developmental growth
regulation of smoothened signaling pathway
regulation of glial cell differentiation
regulation of canonical Wnt receptor signaling pathway
regulation of BMP signaling pathway
regulation of endothelial cell migration
negative regulation of Wnt receptor signaling pathway
genitalia development
embryonic hindlimb morphogenesis
positive regulation of ossification
regulation of striated muscle cell differentiation
chondrocyte differentiation
positive regulation of osteoblast differentiation
regulation of axon extension
negative regulation of chondrocyte differentiation
regulation of organ formation
regulation of extent of cell growth
extracellular matrix organization
endocytosis
trabecula morphogenesis
negative regulation of striated muscle cell differentiation
axon guidance
actin filament−based process
neuron development
axonogenesis
cellular component morphogenesis
cell projection organization
muscle tissue development
muscle system process
striated muscle tissue development
cell−matrix adhesion
striated muscle cell development
cytoskeleton organization
striated muscle cell differentiation
cell−substrate junction assembly
organelle organization
cellular component assembly
chemotaxis
regulation of ion transmembrane transporter activity
regulation of transmembrane transporter activity
regulation of transporter activity
smooth muscle contraction
regulation of vasoconstriction
regulation of transmembrane transport
regulation of cell−substrate adhesion
skeletal muscle tissue development
cellular response to amine stimulus
cellular response to acid
integrin−mediated signaling pathway
platelet activation
middle ear morphogenesis
salivary gland development
exocrine system development
mesenchymal cell proliferation
regulation of epithelial cell proliferation involved in lung morphogenesis
branching involved in salivary gland morphogenesis
stem cell division
regulation of muscle contraction
vascular process in circulatory system
regulation of branching involved in prostate gland morphogenesis
positive regulation of pathway−restricted SMAD protein phosphorylation
positive regulation of biomineral tissue development
positive regulation of neuroblast proliferation
trachea development
cellular component movement
trigeminal nerve development
regulation of ion transport
energy reserve metabolic process
regulation of peptide secretion
positive regulation of Ras GTPase activity
positive regulation of heart contraction
angiogenesis
circulatory system process
locomotory behavior
steroid hormone receptor signaling pathway
regulation of organ growth
regulation of peptide hormone secretion
androgen receptor signaling pathway
renal system process
intracellular receptor mediated signaling pathway
activation of protein kinase A activity
fluid transport
cAMP metabolic process
mitochondrion organization
cell maturation
acetyl−CoA metabolic process
positive regulation of cardiac muscle cell proliferation
cardiac muscle tissue development
cardiac muscle cell differentiation
cardiac cell differentiation
cardiac chamber morphogenesis
cardiac septum morphogenesis
ventricular septum morphogenesis
muscle organ morphogenesis
cardiac ventricle morphogenesis
muscle tissue morphogenesis
actomyosin structure organization
muscle cell differentiation
sarcomere organization
muscle cell development
striated muscle contraction
heart process
regulation of muscle system process
respiratory system development
embryonic eye morphogenesis
regulation of chemotaxis
regeneration
positive regulation of behavior
chondroitin sulfate proteoglycan metabolic process
embryonic camera−type eye development
regulation of carbohydrate biosynthetic process
muscle cell fate commitment
positive regulation of glycogen metabolic process
neuromuscular synaptic transmission
regulation of dephosphorylation
retinoic acid receptor signaling pathway
dorsal spinal cord development
cartilage development
neural crest cell migration
ureter development
enteric nervous system development
regulation of metanephros development
positive regulation of gliogenesis
mesonephric tubule development
response to vitamin
mammary gland epithelium development
regulation of synapse organization
response to nutrient
regulation of synapse assembly
cellular response to vitamin
cellular response to retinoic acid
cellular response to nutrient
response to retinoic acid
regulation of calcium ion transport via voltage−gated calcium channel activity
regulation of calcium ion transport
regulation of metal ion transport
response to estradiol stimulus
regulation of ion transmembrane transport
regulation of heart contraction
osteoblast differentiation
response to estrogen stimulus
response to extracellular stimulus
negative regulation of osteoblast differentiation
segment specification
compartment pattern specification
regulation of exocytosis
negative regulation of secretion
phagocytosis
signal release
calcium ion transport
calcium ion transmembrane transport
positive regulation of cell proliferation
regulation of gliogenesis
regulation of intracellular protein kinase cascade
neuronal stem cell maintenance
regulation of gene expression by genetic imprinting
tooth mineralization
cell−cell signaling
non−canonical Wnt receptor signaling pathway
cellular response to nutrient levels
hemopoietic stem cell proliferation
dermatome development
cellular response to external stimulus
neuron fate determination
response to vitamin A
regulation of blood pressure
regulation of secretion
regulation of steroid metabolic process
development of primary female sexual characteristics
endocrine process
positive regulation of insulin receptor signaling pathway
regulation of hormone levels
regulation of potassium ion transport
membrane organization
regulation of actin cytoskeleton organization
regulation of actin filament−based process
regulation of cytoskeleton organization
vesicle−mediated transport
mitochondrial membrane organization
acetyl−CoA biosynthetic process
glucose catabolic process
muscle structure development
muscle contraction
muscle organ development
muscle filament sliding
actin filament−based movement
glucose metabolic process
cellular carbohydrate biosynthetic process
hexose metabolic process
cellular respiration
response to insulin stimulus
fat cell differentiation
regulation of phosphatase activity
neuron recognition
regulation of cyclase activity
cerebral cortex development
cerebellum development
central nervous system neuron development
cell recognition
neurological system process involved in regulation of systemic arterial blood pressure
adherens junction organization
phasic smooth muscle contraction
positive regulation of cerebellar granule cell precursor proliferation
cognition
associative learning
learning or memory
regulation of synaptic plasticity
neuron cell−cell adhesion
dopamine biosynthetic process
positive regulation of Rac GTPase activity
microtubule cytoskeleton organization
Golgi vesicle transport
microtubule−based process
regulation of microtubule polymerization or depolymerization
microtubule bundle formation
regulation of membrane potential
regulation of action potential
regulation of action potential in neuron
axon ensheathment
skeletal muscle fiber development
muscle fiber development
cellular response to peptide hormone stimulus
cellular response to insulin stimulus
negative regulation of intracellular protein kinase cascade
sterol metabolic process
actin filament organization
GTP metabolic process
filopodium assembly
microspike assembly
negative regulation of cell migration
negative regulation of cell motility
Ras protein signal transduction
negative regulation of cellular component movement
negative regulation of transforming growth factor beta receptor signaling pathway
B cell differentiation
regulation of protein oligomerization
glutamate signaling pathway
cellular response to transforming growth factor beta stimulus
regulation of stem cell differentiation
somatic stem cell maintenance
response to transforming growth factor beta stimulus
limb bud formation
ventricular septum development
regulation of catenin import into nucleus
negative regulation of developmental growth
lens fiber cell development
cerebellar cortex morphogenesis
cerebellar cortex formation
cell proliferation in forebrain
stem cell maintenance
hair follicle development
hair cycle
negative regulation of canonical Wnt receptor signaling pathway
negative regulation of phosphate metabolic process
negative regulation of phosphorylation
formation of primary germ layer
mesoderm morphogenesis
mesoderm formation
gastrulation
endoderm formation
platelet−derived growth factor receptor signaling pathway
positive regulation of cell adhesion
positive regulation of DNA replication
epidermal cell differentiation
response to toxin
response to inorganic substance
peptide transport
cellular response to oxidative stress
hormone transport
cell junction assembly
neuron death
negative regulation of cell cycle process
protein targeting to mitochondrion
regulation of cellular senescence
chondrocyte development
cell division
interphase of mitotic cell cycle
interphase
S phase of mitotic cell cycle
DNA repair
establishment of organelle localization
organelle localization
regulation of cell cycle arrest
histone H2A acetylation
glycerol ether biosynthetic process
potassium ion transport
positive regulation of protein transport
negative regulation of transmembrane receptor protein serine/threonine kinase signaling pathway
positive regulation of intracellular transport
cellular response to oxygen levels
regulation of smooth muscle cell migration
cellular response to organic nitrogen
cellular response to amino acid stimulus
osteoblast development
cell cycle phase
organelle fission
ER to Golgi vesicle−mediated transport
membrane budding
retrograde vesicle−mediated transport, Golgi to ER
negative regulation of gene expression, epigenetic
autophagy
establishment of mitotic spindle localization
positive regulation of cell−matrix adhesion
response to hypoxia
regulation of fibroblast proliferation
response to oxygen levels
negative regulation of protein phosphorylation
regulation of endothelial cell proliferation
positive regulation of endothelial cell proliferation
cell−substrate adhesion
regulation of transforming growth factor beta receptor signaling pathway
regulation of hormone metabolic process
positive regulation of cell−substrate adhesion
regulation of angiogenesis
placenta development
tissue remodeling
regulation of peptidyl−tyrosine phosphorylation
embryonic placenta development
positive regulation of fibroblast proliferation
positive regulation of angiogenesis
response to cAMP
response to DNA damage stimulus
intracellular protein transport
mitotic cell cycle
cellular macromolecule localization
nucleoside triphosphate metabolic process
regulation of protein binding
vesicle coating
histone mRNA metabolic process
nuclear−transcribed mRNA poly(A) tail shortening
positive regulation of endothelial cell migration
collagen fibril organization
protein ubiquitination involved in ubiquitin−dependent protein catabolic process
protein localization to organelle
skeletal system development
proteoglycan metabolic process
regulation of fibroblast growth factor receptor signaling pathway
negative regulation of fibroblast growth factor receptor signaling pathway
prostate gland development
prostate gland morphogenesis
prostate gland epithelium morphogenesis
heparan sulfate proteoglycan metabolic process
regulation of interleukin−6 production
regulation of S phase
cellular response to interleukin−1
positive regulation of defense response
establishment of localization in cell
regulation of response to stress
protein complex biogenesis
response to biotic stimulus
regulation of interferon−beta production
myeloid leukocyte activation
myeloid leukocyte mediated immunity
positive regulation of interleukin−6 production
B cell receptor signaling pathway
antigen processing and presentation of peptide or polysaccharide antigen via MHC class II
mature B cell differentiation
antigen processing and presentation of exogenous peptide antigen
regulation of T−helper cell differentiation
regulation of CD4−positive, alpha−beta T cell differentiation
stress−activated protein kinase signaling cascade
regulation of homeostatic process
regulation of histone modification
DNA replication
JAK−STAT cascade
spindle organization
proteoglycan biosynthetic process
negative regulation of gliogenesis
in utero embryonic development
unsaturated fatty acid biosynthetic process
negative regulation of glial cell differentiation
leukotriene biosynthetic process
interferon−gamma−mediated signaling pathway
leukocyte activation involved in immune response
negative regulation of inflammatory response
defense response
immune effector process
cellular response to interferon−gamma
response to interferon−gamma
leukocyte migration
response to molecule of bacterial origin
chondroitin sulfate proteoglycan biosynthetic process
myeloid cell differentiation
regulation of alpha−beta T cell activation
positive regulation of alpha−beta T cell differentiation
cellular response to biotic stimulus
adaptive immune response
homeostasis of number of cells
purinergic receptor signaling pathway
response to protozoan
positive regulation of B cell proliferation
positive regulation of glial cell differentiation
defense response to virus
zygotic determination of anterior/posterior axis, embryo
natural killer cell activation
positive regulation of protein catabolic process
chromatin modification
protein polyubiquitination
modification−dependent macromolecule catabolic process
protein catabolic process
G1/S transition of mitotic cell cycle
nuclear−transcribed mRNA catabolic process
protein K48−linked ubiquitination
protein modification by small protein conjugation or removal
protein ubiquitination
protein modification by small protein conjugation
cellular macromolecule catabolic process
protein modification by small protein removal
nuclear−transcribed mRNA catabolic process, deadenylation−dependent decay
positive regulation of T cell proliferation
regulation of isotype switching to IgG isotypes
CD8−positive, alpha−beta T cell differentiation
negative regulation of B cell activation
positive regulation of NF−kappaB transcription factor activity
regulation of interleukin−12 production
regulation of cellular amine metabolic process
cell activation
hemopoietic or lymphoid organ development
immune system development
nuclear mRNA splicing, via spliceosome
RNA splicing, via transesterification reactions
ribonucleoprotein complex subunit organization
spliceosome assembly
RNA splicing
ribonucleoprotein complex assembly
histone H4 acetylation
ribonucleoprotein complex biogenesis
cellular component biogenesis at cellular level
negative regulation of NF−kappaB transcription factor activity
mRNA processing
mitotic cell cycle checkpoint
mRNA 3ʼ−end processing
RNA 3ʼ−end processing
nuclear export
mRNA catabolic process
histone modification
covalent chromatin modification
nuclear transport
signal transduction in response to DNA damage
RNA processing
regulation of cell cycle
macromolecule catabolic process
regulation of type I interferon production
response to virus
regulation of G1/S transition of mitotic cell cycle
purine ribonucleotide metabolic process
G1/S transition checkpoint
regulation of interphase of mitotic cell cycle
positive regulation of cell cycle process
signal transduction by p53 class mediator
purine nucleoside triphosphate metabolic process
ribonucleoside triphosphate metabolic process
signal transduction involved in DNA damage checkpoint
positive regulation of T cell differentiation
regulation of mitotic cell cycle
antigen processing and presentation of peptide antigen
mitotic cell cycle G1/S transition DNA damage checkpoint
signal transduction involved in cell cycle checkpoint
M/G1 transition of mitotic cell cycle
protein deubiquitination
transcription termination, DNA−dependent
negative regulation of protein metabolic process
maintenance of location in cell
antigen processing and presentation
positive regulation of interleukin−2 biosynthetic process
maintenance of location
regulation of I−kappaB kinase/NF−kappaB cascade
antigen processing and presentation of endogenous peptide antigen via MHC class I
tolerance induction
RNA catabolic process
regulation of cellular amino acid metabolic process
peptidyl−serine phosphorylation
negative regulation of immune system process
antigen processing and presentation of endogenous antigen
regulation of ubiquitin−protein ligase activity involved in mitotic cell cycle
peptidyl−serine modification
negative regulation of ubiquitin−protein ligase activity
regulation of B cell activation
regulation of defense response
innate immune response
regulation of interleukin−2 production
cellular response to cytokine stimulus
regulation of lymphocyte mediated immunity
positive regulation of leukocyte proliferation
induction of apoptosis
induction of programmed cell death
cytokine−mediated signaling pathway
regulation of multi−organism process
regulation of innate immune response
activation of innate immune response
positive regulation of myeloid leukocyte differentiation
positive regulation of myeloid cell differentiation
regulation of myeloid cell differentiation
positive regulation of innate immune response
positive regulation of B cell activation
regulation of immunoglobulin production
negative regulation of cytokine production
regulation of B cell proliferation
Toll signaling pathway
regulation of cytokine biosynthetic process
toll−like receptor 1 signaling pathway
toll−like receptor 2 signaling pathway
innate immune response−activating signal transduction
toll−like receptor 4 signaling pathway
stress−activated MAPK cascade
toll−like receptor signaling pathway
toll−like receptor 3 signaling pathway
MyD88−independent toll−like receptor signaling pathway
regulation of transcription factor import into nucleus
mononuclear cell proliferation
regulation of interleukin−4 production
I−kappaB kinase/NF−kappaB cascade
T cell homeostasis
regulation of B cell mediated immunity
positive regulation of lymphocyte mediated immunity
regulation of immune system process
immune response
regulation of cell activation
regulation of immune response
regulation of lymphocyte activation
regulation of cytokine production
positive regulation of leukocyte activation
positive regulation of lymphocyte activation
positive regulation of cell activation
regulation of T cell activation
regulation of leukocyte proliferation
positive regulation of T cell activation
lymphocyte activation
lymphocyte homeostasis
lymphocyte differentiation
regulation of lymphocyte differentiation
leukocyte differentiation
regulation of adaptive immune response
alpha−beta T cell activation
alpha−beta T cell differentiation
leukocyte activation
T cell activation
immune response−activating cell surface receptor signaling pathway
antigen receptor−mediated signaling pathway
immune response−regulating cell surface receptor signaling pathway
positive regulation of immune system process
T cell receptor signaling pathway
activation of immune response
immune response−regulating signaling pathway
positive regulation of immune response
T cell differentiation
B cell activation
regulation of immune effector process
positive regulation of lymphocyte differentiation
T cell costimulation
positive regulation of cytokine production
regulation of T cell proliferation
regulation of T cell differentiation
regulation of leukocyte mediated immunity
negative regulation of lymphocyte activation
regulation of adaptive immune response based on somatic recombination of immune receptors built from im

munoglob

negative regulation of cell activation
negative regulation of leukocyte activation
negative regulation of leukocyte proliferation
negative regulation of lymphocyte proliferation
leukocyte homeostasis
immune system process
hemostasis
regulation of body fluid levels
blood coagulation
cytokine production
positive T cell selection
regulation of defense response to virus by virus
T cell differentiation in thymus
response to type I interferon
type I interferon−mediated signaling pathway
T cell selection
regulation of nucleocytoplasmic transport
regulation of intracellular protein transport
regulation of response to biotic stimulus
regulation of intracellular transport
regulation of protein import into nucleus
regulation of antigen receptor−mediated signaling pathway
peptidyl−lysine modification
leukocyte cell−cell adhesion
cellular response to stress
negative regulation of cellular protein metabolic process
negative regulation of response to DNA damage stimulus
positive regulation of cellular protein metabolic process
positive regulation of neuron projection development
heart morphogenesis
heart development
cardiovascular system development
cardiac chamber development
cardiac ventricle development
ventricular cardiac muscle tissue development
regulation of cellular component movement
regulation of locomotion
ventricular cardiac muscle tissue morphogenesis
female pregnancy
response to organic cyclic compound
negative regulation of sequence−specific DNA binding transcription factor activity
negative regulation of lipid metabolic process
heart looping
transmembrane receptor protein serine/threonine kinase signaling pathway
determination of bilateral symmetry
regulation of epithelial cell differentiation
odontogenesis
epidermis development
skin development
cell proliferation involved in kidney development
cell−cell junction assembly
negative regulation of intracellular transport
epithelial cell proliferation
regulation of cell−cell adhesion
amine transport
pharyngeal system development
embryonic heart tube development
cardiac right ventricle morphogenesis
venous blood vessel development
cartilage development involved in endochondral bone morphogenesis
cartilage condensation
Wnt receptor signaling pathway
tissue development
nephric duct morphogenesis
nephric duct development
reproductive structure development
organ development
anatomical structure morphogenesis
nephric duct formation
collecting duct development
nephron tubule morphogenesis
renal tubule morphogenesis
negative regulation of nitrogen compound metabolic process
hippocampus development
negative regulation of macromolecule biosynthetic process
positive regulation of cell−cell adhesion mediated by cadherin
development of primary sexual characteristics
cerebellar Purkinje cell−granule cell precursor cell signaling involved in regulation of granule cell precursor cell proli

feration

positive regulation of synapse assembly
adenohypophysis development
regulation of cardiac muscle cell proliferation
regulation of heart growth
mesenchyme morphogenesis
endocardial cushion morphogenesis
endocardial cushion development
regulation of cardiac muscle tissue growth
epithelial to mesenchymal transition
embryonic foregut morphogenesis
sprouting angiogenesis
cranial suture morphogenesis
positive regulation of striated muscle tissue development
spindle assembly
negative regulation of microtubule polymerization or depolymerization
regulation of microtubule cytoskeleton organization
establishment of spindle localization
regulation of multicellular organism growth
regulation of fat cell differentiation
negative regulation of cell morphogenesis involved in differentiation
visual behavior
ventral spinal cord development
cellular response to vitamin A
social behavior
neuromuscular process
kidney rudiment formation
notochord development
somatic motor neuron differentiation
regulation of lyase activity
trophoblast giant cell differentiation
cellular response to hypoxia
positive regulation of embryonic development
detection of glucose
cranial nerve formation
cochlea development
primitive streak formation
cochlea morphogenesis
head development
positive regulation of kidney development
hypothalamus development
regulation of systemic arterial blood pressure by baroreceptor feedback
organ morphogenesis
regionalization
pattern specification process
positive regulation of RNA metabolic process
cell differentiation in spinal cord
positive regulation of nitrogen compound metabolic process
positive regulation of gene expression
cell fate commitment
sensory organ development
negative regulation of developmental process
spinal cord development
neuron fate commitment
axis specification
dorsal/ventral pattern formation
neural tube patterning
anterior/posterior pattern specification
central nervous system neuron differentiation
embryonic morphogenesis
inner ear morphogenesis
cell fate determination
inner ear development
gland development
embryonic organ morphogenesis
canonical Wnt receptor signaling pathway
negative regulation of cell differentiation
chordate embryonic development
ear morphogenesis
embryo development ending in birth or egg hatching
ear development
cell fate specification
rostrocaudal neural tube patterning
endocrine system development
epithelial tube morphogenesis
embryonic organ development
tube morphogenesis
diencephalon development
pituitary gland development
neural tube development
morphogenesis of a branching structure
forebrain regionalization
embryonic skeletal system development
cell−cell signaling involved in cell fate commitment
central nervous system development
forebrain neuron differentiation
forebrain generation of neurons
eye development
negative regulation of neurogenesis
mesenchyme development
neuron differentiation
embryo development
neuron fate specification
positive regulation of macromolecule biosynthetic process
regulation of transcription from RNA polymerase II promoter
positive regulation of transcription from RNA polymerase II promoter
ventral spinal cord interneuron differentiation
ventral spinal cord interneuron fate commitment
spinal cord patterning
negative regulation of gene expression
spinal cord motor neuron differentiation
negative regulation of RNA metabolic process
thymus development
epithelial cell differentiation
regulation of transcription involved in cell fate commitment
positive regulation of cell differentiation
epithelium development
forelimb morphogenesis
retina development in camera−type eye
regulation of nervous system development
hindbrain development
tissue morphogenesis
glial cell differentiation
cell differentiation in hindbrain
gliogenesis
nerve development
positive regulation of neuron differentiation
embryonic pattern specification
eye morphogenesis
cranial nerve development
camera−type eye morphogenesis
embryonic skeletal system morphogenesis
neural retina development
regulation of cell morphogenesis involved in differentiation
negative regulation of cell development
retina morphogenesis in camera−type eye
telencephalon development
branching involved in ureteric bud morphogenesis
dorsal/ventral neural tube patterning
pallium development
urogenital system development
positive regulation of branching involved in ureteric bud morphogenesis
mesonephros development
regulation of neural precursor cell proliferation
endoderm development
autonomic nervous system development
anatomical structure formation involved in morphogenesis
regulation of branching involved in ureteric bud morphogenesis
primary neural tube formation
epithelial tube formation
tube closure
morphogenesis of an epithelium
tube development
tube formation
neural tube formation
morphogenesis of embryonic epithelium
ureteric bud morphogenesis
renal tubule development
forebrain development
regulation of cell development
midbrain development
regulation of neurogenesis
limbic system development
somitogenesis
somite development
regulation of sequence−specific DNA binding transcription factor activity
segmentation
neuron migration
regulation of embryonic development
oligodendrocyte cell fate commitment
preganglionic parasympathetic nervous system development
glial cell fate commitment
embryonic cranial skeleton morphogenesis
bone morphogenesis
embryonic forelimb morphogenesis
negative regulation of transcription from RNA polymerase II promoter
mesenchymal cell development
mesenchymal cell differentiation
regulation of transcription from RNA polymerase II promoter involved in ventral spinal cord interneuron specification
forebrain neuron fate commitment
epithelial tube branching involved in lung morphogenesis
developmental induction
telencephalon regionalization
specification of symmetry
cellular response to steroid hormone stimulus
specification of organ identity
mesenchymal to epithelial transition involved in metanephros morphogenesis
neural crest cell differentiation
signal transduction involved in regulation of gene expression
cerebral cortex GABAergic interneuron differentiation
forebrain anterior/posterior pattern specification
cerebral cortex neuron differentiation
parasympathetic nervous system development
smoothened signaling pathway
cranial nerve morphogenesis
positive regulation of neurogenesis
facial nerve development
regulation of skeletal muscle tissue development
regulation of biomineral tissue development
ameboidal cell migration
lymph vessel development
thyroid gland development
negative regulation of neuron differentiation
lens development in camera−type eye
microtubule−based transport
cytoskeleton−dependent intracellular transport
oligodendrocyte differentiation
neural precursor cell proliferation
protein localization in membrane
positive regulation of neural precursor cell proliferation
negative regulation of axonogenesis
negative regulation of cell projection organization
spinal cord association neuron differentiation
midbrain−hindbrain boundary development
regulation of organ morphogenesis
regulation of steroid biosynthetic process
mesoderm development
kidney epithelium development
metanephros morphogenesis
metanephric nephron morphogenesis
epithelial cell development
growth
cerebellum morphogenesis
nephron morphogenesis
embryonic axis specification
nephron epithelium morphogenesis
nephron epithelium development
regulation of kidney development
renal vesicle morphogenesis
epithelial cell morphogenesis
regulation of glomerulus development
nephron development
metanephric renal vesicle morphogenesis
regulation of anatomical structure morphogenesis
hindbrain morphogenesis
metanephric nephron development
renal vesicle development
developmental growth
mesenchymal to epithelial transition
cellular response to organic substance
cell fate commitment involved in formation of primary germ layers
floor plate development
developmental growth involved in morphogenesis
response to growth factor stimulus
peripheral nervous system development
sex differentiation
cellular response to gonadotropin stimulus
Wnt receptor signaling pathway, calcium modulating pathway
negative regulation of smoothened signaling pathway
regulation of astrocyte differentiation
tongue development
neurogenesis
positive regulation of cellular biosynthetic process
ventral spinal cord interneuron specification
body morphogenesis
regulation of endocrine process
hindgut morphogenesis
sensory perception of mechanical stimulus
regulation of mesenchymal cell proliferation
regulation of cell−matrix adhesion
positive regulation of binding
dorsal/ventral axis specification
glomerulus development
gene silencing
macromolecule methylation
chromatin organization
double−strand break repair
positive regulation of nucleocytoplasmic transport
peptidyl−tyrosine phosphorylation
peptidyl−tyrosine modification
nuclear import
protein localization to nucleus
hemopoietic progenitor cell differentiation
one−carbon metabolic process
histone methylation
peptidyl−lysine acetylation
histone acetylation
pre−miRNA processing
regulation of microtubule−based process
negative regulation of organelle organization
chromosome organization
positive regulation of SMAD protein import into nucleus
regulation of phosphatidylinositol 3−kinase cascade
blood vessel development
vasculature development
blood vessel morphogenesis
positive regulation of steroid hormone biosynthetic process
semaphorin−plexin signaling pathway
actin filament bundle assembly
artery morphogenesis
stem cell development
stem cell differentiation
regulation of epithelial to mesenchymal transition
induction of apoptosis by extracellular signals
artery development
vasculogenesis
positive regulation of epithelial to mesenchymal transition
regulation of pathway−restricted SMAD protein phosphorylation
negative regulation of BMP signaling pathway
regulation of Rho protein signal transduction
negative regulation of hormone secretion
positive regulation of cell morphogenesis involved in differentiation
establishment or maintenance of cell polarity
regulation of cell shape
negative regulation of oligodendrocyte differentiation
positive regulation of lipid metabolic process
positive regulation of Rho GTPase activity
response to reactive oxygen species
regulation of oligodendrocyte differentiation
intracellular transport
mRNA metabolic process
proteasomal protein catabolic process
anaphase−promoting complex−dependent proteasomal ubiquitin−dependent protein catabolic process
mRNA transport
RNA localization
RNA transport
nucleobase−containing compound transport
translational initiation
pancreas development
viral reproduction
cellular macromolecular complex subunit organization
translation
cellular component disassembly
viral reproductive process
regulation of RNA splicing
positive regulation of ubiquitin−protein ligase activity
regulation of protein stability
translational elongation
macromolecular complex subunit organization
endocrine pancreas development
cellular process involved in reproduction
RNA export from nucleus
nucleotide catabolic process
nucleoside triphosphate catabolic process
ncRNA metabolic process
ribosome biogenesis
protein folding
regulation of ubiquitin−protein ligase activity
regulation of translational initiation
positive regulation of ligase activity
regulation of ligase activity
regulation of mitochondrial membrane potential
negative regulation of protein ubiquitination
negative regulation of RNA splicing
regulation of protein ubiquitination
response to topologically incorrect protein
DNA integrity checkpoint
mRNA splice site selection
ER−nucleus signaling pathway
actin cytoskeleton organization
regulation of gene expression, epigenetic
posttranscriptional regulation of gene expression
regulation of defense response to virus
regulation of translation
interspecies interaction between organisms
nerve growth factor receptor signaling pathway
epidermal growth factor receptor signaling pathway
induction of apoptosis by intracellular signals
transforming growth factor beta receptor signaling pathway
negative regulation of epidermal growth factor receptor signaling pathway
mitochondrial transport

positive regulation of cellular protein metabolic process
RNA processing
mRNA metabolic process
RNA splicing, via transester
nuclear mRNA splicing, via spliceosome
gene expression
nucleic acid metabolic process

viral transcription
transcription termination, DNA−dependent
viral reproductive process
cellular component disassembly
macromolecular complex disassembly
regulation of RNA stability
cellular component biogenesis at cellular level
nuclear export
regulation of RNA splicing
transcription from RNA polymerase II promoter
RNA transport
ribosome biogenesis
intracellular transport
cellular response to stress
RNA localization
protein complex subunit organization
nucleobase−containing compound transport
regulation of ubiquitin−protein ligase activity involved in mitotic cell cycle
regulation of G1/S transition of mitotic cell cycle
mitotic cell cycle checkpoint
antigen processing and presentation of peptide antigen
signal transduction involved in cell cycle checkpoint
positive regulation of cell cycle arrest
cellular macromolecular complex subunit organization
G1/S transition checkpoint
signal transduction by p53 class mediator
pancreas development
chromatin organization

by small protein conjugation
negative regulation of protein metabolic process
cellular process involved in reproduction
endocrine system development
protein localization in endoplasmic reticulum
organelle organization
positiv
positive regulation of protein metabolic process
death
macromolecule catabolic process
proteasomal protein catabolic process

by small protein conjugation or removal
ubiquitin−dependent protein catabolic process
protein catabolic process
macromolecular complex subunit organization
mast cell activation

evels
defense response
response to wounding
small GTPase mediated signal transduction
response to virus
leukocyte migration
antigen processing and presentation of endogenous peptide antigen via MHC class I
type I interferon−mediated signaling pathway
response to type I interferon
antigen processing and presentation of endogenous antigen
regulation of protein localization
homeostasis of number of cells
nitrogen compound transport
regulation of mononuclear cell proliferation
viral reproduction
posttranscriptional regulation of gene expression
ribonucleoprotein complex biogenesis
regulation of translation
interspecies interaction between organisms
antigen processing and presentation of peptide antigen via MHC class I
ribonucleoprotein complex subunit organization
immune system process
cell activation
immune response
induction of programmed cell death
regulation of cytokine production
hemopoiesis
regulation of defense response
interferon−gamma−mediated signaling pathway
cellular response to cytokine stimulus
regulation of cell cycle
immune response−regulating signaling pathway
immune system development
T cell receptor signaling pathway
cov
T cell costimulation
apoptosis
positive regulation of cell death
cytokine production
induction of apoptosis by extracellular signals
spliceosome assembly
regulation of innate immune response
positive regulation of interleukin−2 biosynthetic process
regulation of immune effector process
T cell selection
leukocyte proliferation
T cell differentiation in thymus

GO Biological Process
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Supplementary Figure S11 (d-e). Enhancer/promoter module clustering and gene set enrichment analysis (continued) d. Gene 
Ontology Biological Processes gene set enrichments (y-axis) for genes proximal to enhancer regions in each of the 226 activi-
ty-based clusters (x-axis). Colors indicate level of statistical significance. Cluster sizes in terms of number of enhancers are 
shown at the top, along with cluster reference numbers. e. Sub-clustering of cluster c98 (indicated by an arrow in panel d) into 9 
subclusters (top), each having a distinct Gene Ontology Biological Processes gene set enrichment pattern (bottom). 
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TS23_mesonephros of female
TS23_coelomic epithelium of mesonephros of female
TS23_testis coelomic epithelium
TS23_coelomic epithelium of male mesonephros
TS23_mesonephric mesenchyme of female
TS23_mesonephric mesenchyme of male
TS20_primordial germ cells
TS26_reproductive system
TS28_glomerulus
TS15_primitive ventricle; endocardial lining
TS11_blood island
TS20_midbrain; floor plate
TS26_duodenum
TS23_liver; lobe
TS23_liver; lobe; right
TS23_liver; lobe; left
TS25_handplate
TS24_tunica albuginea of testis
TS21_embryo; skeleton
TS15_1st arch; mandibular component
TS12_lateral plate mesenchyme; splanchnopleure

ral plexus
TS20_peripheral nervous system; spinal; nerve
TS15_optic cup
TS22_pancreas; epithelium; trunk
TS18_trunk mesenchyme
TS14_eye
TS18_retina
TS19_retina
TS19_neural retinal epithelium
TS23_ureter outer layer
TS23_perihilar interstitium
TS21_cap mesenchyme
TS23_ureter smooth muscle layer
TS14_primitive ventricle
TS28_brain ependyma
TS24_testis; medullar
TS22_facial bones primordia
TS23_handplate
TS17_visceral organ
TS17_optic stalk
TS23_footplate
TS19_reproductive system
TS23_forelimb
TS23_tail
TS23_hindlimb
TS23_adrenal gland
TS23_tongue
TS19_peripheral nervous system; autonomic
TS23_footplate; digit 1; mesenchyme
TS23_pharynx
TS23_footplate; digit 5; mesenchyme
TS23_saccule
TS23_footplate; digit 2
TS23_footplate; digit 3
TS23_footplate; digit 5
TS23_footplate; digit 4
TS23_lower leg; mesenchyme
TS19_peripheral nervous system
TS23_lower leg
TS22_midgut; duodenum
TS19_peripheral nervous system; spinal; ganglion
TS23_eye; skeletal muscle
TS16_olfactory pit
TS10_extraembryonic component; mesoderm
TS19_hindlimb bud
TS17_forelimb bud; mesenchyme
TS19_forelimb bud; mesenchyme
TS12_organ system
TS19_handplate
TS19_hindlimb bud; mesenchyme
TS17_respiratory system
TS20_handplate; mesenchyme
TS20_footplate; mesenchyme
TS12_heart
TS12_cardiovascular system
TS20_handplate
TS23_urinary bladder lamina propria
TS23_footplate; interdigital region between digits 4 and 5
TS23_footplate; interdigital region between digits 1 and 2
TS17_lung
TS23_footplate; interdigital region between digits 3 and 4
TS23_footplate; interdigital region between digits 2 and 3
TS13_somite
TS23_muscle layer of pelvic urethra of female
TS21_metanephros; drainage component; pelvis
TS25_axial skeleton; vertebra
TS22_left lung
TS22_right lung
TS18_urogenital system
TS21_metanephros; associated mesenchyme
TS19_footplate; mesenchyme
TS21_metanephros; excretory component; cortex
TS21_metanephros; excretory component
TS16_urogenital system

TS28_cap mesenchyme

TS19_renal/urinary system
TS23_renal vesicle
TS23_nephrogenic interstitium

TS18_eye
TS15_urogenital system
TS16_alimentary system
TS16_gut
TS22_footplate; interdigital region
TS19_dorsal root ganglion
TS19_peripheral nervous system; spinal
TS19_right lung rudiment; associated mesenchyme
TS18_metanephros
TS19_mesonephros
TS21_atrium
TS22_handplate; mesenchyme
TS23_extrinsic ocular muscle
TS28_nephrogenic zone

TS23_handplate; digit 4; mesenchyme
TS20_maxilla
TS16_otocyst
TS16_surface ectoderm
TS20_renal/urinary system
TS23_cerebral cortex; ventricular layer
TS25_forebrain
TS24_lower jaw; tooth
TS26_lower jaw; tooth; incisor
TS26_lower jaw; tooth
TS15_otocyst; epithelium
TS17_rhombomere 04
TS21_telencephalon; choroid invagination; choroid plexus
TS25_integumental system
TS26_lower jaw
TS21_mandible
TS24_skin
TS22_mandible
TS22_lower jaw; skeleton
TS23_female external genitalia
TS23_distal genital tubercle of female
TS23_reproductive system; female; genital tubercle
TS28_conjunctiva
TS24_lower jaw; tooth; incisor; mesenchyme; dental papilla
TS17_1st arch; mandibular component; mesenchyme
TS10_trophectoderm
TS21_distal genital tubercle of female
TS28_urinary bladder urothelium
TS21_distal genital tubercle of male
TS24_lower jaw; tooth; incisor; mesenchyme
TS21_mesenchyme of distal genital tubercle of male
TS23_surface epithelium of distal genital tubercle of female
TS21_mesenchyme of distal genital tubercle of female
TS23_labioscrotal swelling of female
TS21_urethral epithelium of female
TS23_urethral epithelium of female
TS19_stomach
TS17_notochord
TS13_f
TS16_2nd arch
TS12_foregut diverticulum; endoderm
TS15_central nervous system; floor plate
TS17_central nervous system; floor plate
TS13_future spinal cord; neural tube; floor plate
TS12_notochord
TS17_respiratory tract; lower
TS13_gut; endoderm
TS15_notochord
TS15_future spinal cord; neural tube; floor plate
TS15_tail; nervous system; central nervous system; future spinal cord
TS19_foregut
TS15_respiratory system
TS23_spinal cord; floorplate
TS26_oesophagus
TS19_future spinal cord; neural tube; floor plate
TS19_stomach; epithelium
TS22_upper jaw; tooth
TS23_metencephalon; floorplate
TS23_medulla oblongata; floor plate
TS17_future spinal cord; neural tube; floor plate
TS21_lower jaw; tooth; incisor
TS23_naris; anterior
TS23_naris; external
TS28_epidermis
TS23_renal pelvis urothelium
TS24_tooth
TS18_otocyst
TS18_inner ear
TS5_polar trophectoderm
TS17_otocyst; epithelium
TS18_otocyst; epithelium
TS13_f rm
TS28_nephron
TS28_renal corpuscle
TS26_brown fat
TS25_brown fat
TS20_central nervous system; ganglion; cranial; trigeminal V
TS26_integumental system
TS26_mature renal corpuscle
TS26_glomerular tuft
TS24_brown fat
TS28_erythrocyte
TS26_lens
TS22_oral epithelium
TS15_dorsal root ganglion
TS15_peripheral nervous system; spinal; ganglion
TS21_salivary gland
TS20_limb; digit
TS17_midgut
TS17_stomach
TS21_submandibular gland primordium
TS22_vertebral cartilage condensation
TS25_stomach
TS15_embryo; endoderm
TS23_handplate; skin
TS22_upper jaw; mesenchyme
TS13_yolk sac; endoderm
TS22_mammary gland
TS28_renal cortex tubule
TS23_conjunctival sac
TS23_trachea; epithelium
TS14_venous system
TS19_footplate
TS21_lens
TS20_saccule
TS23_early proximal tubule of maturing nephron
TS11_definitive endoderm
TS19_leg; mesenchyme
TS25_metanephros; associated mesenchyme
TS21_handplate; mesenchyme; joint primordium
TS19_alimentary system; oral region; gland
TS17_hepatic primordium
TS21_renal/urinary system
TS15_midgut
TS21_rib cartilage condensation
TS15_hindgut
TS14_hindgut diverticulum
TS23_cornea; epithelium
TS23_rectum
TS23_larynx
TS23_bladder; fundus region
TS26_rest of skin
TS23_hindgut
TS19_lung; epithelium
TS23_pharynx; epithelium
TS19_leg
TS12_embryo; endoderm
TS23_early proximal tubule
TS23_metencephalon; roof; choroid plexus
TS14_midgut
TS21_mesorchium
TS28_thymus medulla
TS20_lung; epithelium
TS28_spleen capsule
TS20_handplate; interdigital region
TS19_lung; associated mesenchyme
TS23_thyroid
TS23_laryngeal
TS17_forelimb bud
TS17_hindlimb bud
TS15_forelimb bud
TS17_hindlimb bud; mesenchyme
TS21_forelimb
TS19_3rd arch
TS19_forelimb bud
TS17_2nd arch
TS20_limb
TS21_limb
TS17_hindlimb bud; ectoderm
TS20_hindlimb
TS19_handplate; ectoderm; apical ectodermal ridge
TS20_mandibular process
TS21_nephric duct
TS20_forelimb
TS17_forelimb bud; ectoderm
TS18_mesonephros
TS19_branchial arch
TS19_handplate; ectoderm
TS17_nose
TS21_alimentary system; oral region
TS21_upper jaw
TS17_forelimb bud; ectoderm; apical ectodermal ridge
TS19_mandibular process
TS24_embryo; skeleton
TS17_mesonephros
TS12_embryo; mesenchyme
TS21_renal interstitium
TS17_metanephric mesenchyme
TS17_mesonephros; associated mesenchyme
TS21_palatal shelf
TS20_male reproductive system
TS20_testis
TS22_pancreas; mesenchyme
TS11_allantois
TS17_hindlimb bud; ectoderm; apical ectodermal ridge
TS17_nasal epithelium
TS22_leg
TS19_1st arch
TS14_lateral mesenchyme derived from mesoderm
TS19_2nd arch
TS21_testis interstitium
TS21_rest of nephric duct of male
TS21_mesenchyme of rest of nephric duct of female
TS21_nephric duct of female, mesonephric portion
TS23_ureter mesenchyme
TS21_rest of nephric duct of female
TS21_mesenchyme of rest of nephric duct of male
TS21_mesenchyme of rest of paramesonephric duct of male
TS23_renal medulla interstitium
TS21_nephric duct of male, mesonephric portion
TS21_pelvic urethra mesenchyme
TS21_metanephros; excretory component; cortex; induced blastemal cells
TS21_nephrogenic zone
TS22_degenerating mesonephros
TS21_caudal urethra
TS21_degenerating mesonephros
TS21_rest of paramesonephric duct of male
TS21_rest of paramesonephric duct of female
TS22_reproductive system; female; paramesonephric duct
TS21_reproductive system; male; mesonephric duct
TS22_nephric duct
TS21_urethra
TS21_genital tubercle
TS19_pharynx
TS23_penis
TS17_hindgut
TS13_cardiovascular system
TS20_tongue
TS17_1st arch; mandibular component
TS20_pharynx
TS20_footplate
TS20_mandible primordium
TS19_handplate; mesenchyme
TS21_heart; outflow tract
TS21_primitive bladder mesenchyme
TS23_phallic urethra of male
TS21_reproductive system; female; paramesonephric duct
TS21_paramesonephric duct of male, mesonephric portion
TS21_ureter mesenchyme
TS21_paramesonephric duct of female, mesonephric portion
TS12_trunk mesenchyme
TS23_lower jaw; lip
TS20_embryo; skeleton
TS21_palatal shelf; mesenchyme
TS20_midgut
TS22_gonad
TS13_lateral plate mesenchyme
TS21_mesonephric mesenchyme of female
TS21_mesonephric mesenchyme of male
TS21_urogenital sinus
TS21_mesonephros of female
TS21_primitive bladder
TS21_mesonephros of male
TS15_diencephalon; gland; pituitary
TS21_lower jaw; mesenchyme
TS15_infundibular recess of 3rd ventricle
TS20_maxillary process
TS15_tail; mesenchyme; paraxial mesenchyme
TS20_genital tubercle
TS21_pelvic urethra
TS22_perioptic mesenchyme
TS15_tail; mesenchyme
TS22_lower jaw
TS21_upper jaw; mesenchyme
TS17_atr ventricular canal
TS14_mesenchyme derived from splanchnopleure
TS20_gonad
TS21_ureter
TS20_skin
TS20_integumental system
TS15_unsegmented mesenchyme
TS23_renal cortex interstitium
TS21_metanephros; drainage component
TS21_pharynx
TS22_upper jaw; skeleton

TS22_mesonephric duct
TS22_radius cartilage condensation
TS21_embryo; mesenchyme
TS21_tongue
TS22_lower leg
TS22_forearm; mesenchyme
TS20_mesonephros
TS24_upper jaw
TS19_lung
TS22_dermis
TS22_tibia cartilage condensation
TS18_gonad primordium
TS17_urogenital system associated mesenchyme
TS23_embryo; mesenchyme
TS17_urogenital system
TS20_mesonephros of female
TS23_handplate; mesenchyme
TS22_embryo; skeleton; pectoral girdle and thoracic body wall
TS21_heart
TS21_cardiovascular system
TS19_main bronchus; associated mesenchyme
TS28_ovary tertiary follicle
TS23_renal medulla
TS28_renal cortical vasculature
TS28_renal cortex artery
TS28_kidney cortex
Theiler_stage_5
TS24_lower jaw
TS21_hindlimb
TS20_vertebr rtilage condensation
TS24_lower jaw; tooth; molar
TS25_skin
TS22_primary palate
TS20_lung
TS20_respiratory system
TS23_spinal cord; meninges
TS28_kidney medulla
TS17_2nd arch; mesenchyme
TS23_renal pelvis smooth muscle
TS21_renal capsule
TS21_respiratory system
TS21_lung
TS28_tendo calcaneus
TS23_lung; associated mesenchyme
TS23_footplate; digit 5; mesenchyme; phalanx
TS23_metanephros; associated mesenchyme
TS25_axial skeleton
TS23_bladder; wall
TS21_renal/urinary system; mesentery
TS25_vibrissa
TS22_tooth; mesenchyme; dental papilla
TS24_lower jaw; tooth; molar; epithelium
TS21_diaphragm
TS24_lower jaw; tooth; molar; epithelium; enamel organ
TS20_myocoele
TS19_embryo; skeleton
TS19_somite
TS23_smooth muscle
TS21_footplate; interdigital region
TS20_mesonephric mesenchyme of male
TS20_tail; mesenchyme; paraxial mesenchyme
TS20_oesophagus
TS20_trunk mesenchyme
TS22_palatal shelf; mesenchyme
TS20_intraembryonic coelom
TS18_future spinal cord
TS23_tail; skeleton; axial skeleton
TS23_telencephalon; meninges
TS19_respiratory system
TS19_main bronchus
TS28_ureter
TS28_spinal cord ventral horn
TS22_forelimb; cartilage condensation
TS20_tail; mesenchyme; paraxial mesenchyme; somite
TS23_mammary gland
TS24_forelimb; skeleton
TS19_trachea; associated mesenchyme
TS18_future spinal cord; neural tube; lateral wall
TS28_chondrocranium
TS19_olfactory pit
TS19_nose
TS23_chondrocranium
TS23_footplate; digit 2; mesenchyme
TS23_footplate; digit 3; mesenchyme
TS23_footplate; digit 4; mesenchyme
TS23_exoccipital bone
TS25_metanephros
TS17_dorsal aorta
TS23_nose; turbinate bones
TS19_cardinal vein
TS17_arterial system
TS28_aorta
TS19_venous system
TS23_footplate; digit 2; mesenchyme; phalanx
TS20_nasal septum
TS23_footplate; digit 4; mesenchyme; phalanx
TS23_footplate; digit 3; mesenchyme; phalanx
TS17_bulbus cordis
TS23_head mesenchyme
TS23_respiratory system; cartilage; thyroid
TS25_lung
TS25_respiratory system
TS23_footplate; digit 4; mesenchyme; metatarsus
TS23_footplate; digit 5; mesenchyme; metatarsus
TS20_pulmonary artery
TS26_aorta
TS15_lung
TS23_embryo; skeleton
TS20_diencephalon; floor plate
TS20_atrium
TS11_heart
TS23_tail; mesenchyme; paraxial mesenchyme
TS12_primitive heart tube
TS28_artery
TS17_atrium
TS17_primitive ventricle
TS12_sinus venosus
TS28_arcuate nucleus
TS28_tongue epithelium
TS28_hypothalamus periventricular zone
TS12_yolk sac
TS23_maturing glomerular tuft
TS23_arterial system
TS28_globus pallidus
TS24_lower jaw; tooth; molar; epithelium; dental lamina
TS23_heart; valve
TS23_tail; mesenchyme
TS23_ductus deferens
TS15_blood vessel
TS28_arterial system
TS20_cardiovascular system
TS28_blood vessel
TS26_renal cortex
TS15_dorsal aorta
TS20_blood vessel
TS23_telencephalon; choroid invagination; choroid plexus
TS23_metencephalon; roof
TS17_blood vessel
TS28_medulla oblongata
TS28_myelencephalon
TS25_heart
TS25_cardiovascular system
TS15_cardiac muscle
TS15_primitive ventricle
TS14_heart
TS13_sinus venosus
TS14_cardiovascular system
TS28_heart ventricle
TS25_ventricle
TS15_atrium
TS15_cardiovascular system
TS15_heart
TS20_heart
TS19_heart
TS11_cardiogenic plate
TS28_spinal cord white matter
TS28_cerebellum molecular layer
TS28_olfactory bulb glomerular layer
TS28_prostate gland
TS23_urothelium of pelvic urethra of female
TS28_olfactory bulb granule cell layer
TS28_hippocampus region; CA2
TS28_cerebral cortex layer; layer VI
TS23_maturing renal corpuscle
TS28_cingulate cortex
TS23_renal cortex arterial system
TS20_left ventricle
TS20_left atrium
TS23_pericardial cavity
TS22_limb; cartilage condensation
TS23_metanephros; excretory component; medullary stroma
TS23_atrium
TS13_heart
TS23_heart
TS23_ventricle
TS28_cardiac muscle
TS23_cardiovascular system
TS26_heart
TS14_2nd arch
TS15_1st arch; maxillary component
TS26_hindlimb
TS24_testis
TS17_liver
TS17_liver and biliary system
TS19_blood vessel
TS13_yolk sac
TS13_extraembryonic component
TS24_rib
TS21_perioptic mesenchyme
TS22_embryo; cartilage
TS12_dorsal aorta
TS21_vertebral cartilage condensation
TS21_telencephalon; meninges
TS13_yolk sac; mesenchyme
TS22_vertebral axis muscle system
TS24_primitive seminiferous tubules
TS25_neural retina; nuclear layer; outer nuclear layer
TS25_neural retina; nuclear layer
TS28_body
TS25_axial muscle
TS19_trunk mesenchyme; paraxial mesenchyme; somite; dermomyotome
TS25_limb
TS25_hindlimb
TS25_vertebral axis muscle system
TS17_myotome
TS19_myotome
TS23_hindlimb; skeletal muscle
TS24_hindlimb; skeletal muscle
TS17_trunk mesenchyme; paraxial mesenchyme; somite; dermomyotome; myotome
TS25_retina
TS16_embryo; body
TS11_amnion
TS19_paraxial mesenchyme
TS15_trunk mesenchyme; paraxial mesenchyme; somite; dermomyotome
TS22_central nervous system; ganglion; cranial; trigeminal V
TS15_paraxial mesenchyme
TS14_embryo; ectoderm
TS19_tail
TS16_branchial arch
TS13_embryo; ectoderm; surface ectoderm
TS14_head mesenchyme
TS22_limb; digit
TS12_lateral plate mesenchyme
TS19_trunk mesenchyme; paraxial mesenchyme; somite; sclerotome
TS19_gonad primordium
TS21_testis; mesenchyme
TS25_forelimb
TS26_nephrogenic zone
TS24_spinal cord; lateral wall; ventricular layer
TS19_embryo; head
TS14_head mesenchyme; paraxial mesenchyme
TS20_central nervous system; ganglion; cranial
TS15_hindlimb ridge; mesenchyme
TS22_testis
TS24_testis; medullar
TS24_testis; medullary region
TS23_forearm; mesenchyme; rest of mesenchyme
TS23_upper leg; mesenchyme; rest of mesenchyme
TS11_allantois; mesoderm
TS13_paraxial mesenchyme
TS21_telencephalon; ventricular layer
TS26_thalamus
TS25_neural retina
TS17_dermomyotome
TS20_reproductive system
TS11_extraembryonic component
TS12_foregut diverticulum
TS22_reproductive system; male
TS22_ovary
TS22_reproductive system; female
TS17_dorsal root ganglion
TS17_peripheral nervous system
TS14_inner ear
TS11_ectoplacental cone
TS14_ear
TS15_extraembryonic component
TS12_head mesenchyme

TS23_pretubular aggregate

TS11_trophectoderm
TS17_extraembryonic component
TS26_renal/urinary system
TS24_reproductive system; male
TS17_yolk sac
TS26_metanephros
TS24_neural retina; nuclear layer
TS20_gut; associated mesenchyme
TS23_upper arm; mesenchyme; rest of mesenchyme
TS24_reproductive system
TS19_3rd arch; branchial pouch
TS14_embryo; ectoderm; surface ectoderm
TS13_unsegmented mesenchyme
TS23_fibula
TS22_adrenal gland
TS23_tibia
TS23_embryo; skeleton; pelvic girdle
TS23_renal capillary
TS23_kidney small blood vessel
TS23_renal medulla capillary
TS23_renal cortex capillary
TS22_embryo; skeletal muscle
TS28_molar
TS19_trigeminal V
TS18_central nervous system; ganglion; cranial
TS28_spinal cord dorsal horn
TS25_telencephalon
TS25_nervous system
TS25_central nervous system
TS25_brain
TS25_cerebral cortex
TS28_mammillary body
TS28_retina layer; ganglion cell layer
TS19_tail; nervous system; central nervous system
TS19_forelimb bud; ectoderm
TS24_alimentary system
TS22_cranium
TS24_respiratory system
TS24_axial skeleton
TS14_tail bud
TS22_axial skeleton; thoracic region
TS22_rib cartilage condensation
TS28_inner ear
TS22_lower jaw; tooth
TS25_alimentary system
TS23_basioccipital bone
TS22_extraembryonic component
TS23_basisphenoid bone
TS15_central nervous system; ganglion
TS28_oviduct
TS16_inner ear
TS23_scapula
TS25_blood vessel
TS24_integumental system
TS25_intraembryonic coelom
TS13_rhombomere 05
TS28_uterus
TS21_medulla oblongata
TS23_inferior colliculus
TS18_central nervous system; ganglion
TS23_tectum
TS26_lower jaw; tooth; incisor; epithelium
TS24_alimentary system; oral region
Theiler_stage_1
TS15_3rd arch; branchial groove; ectoderm
TS28_pancreas
TS26_lower jaw; tooth; incisor; epithelium; enamel organ
TS28_mammary gland
TS15_2nd arch; ectoderm
TS20_forelimb; epithelium
TS13_otic placode
TS13_inner ear
TS23_corpus striatum
TS13_ear
TS17_branchial arch; mesenchyme
TS22_lower jaw; tooth; incisor
TS12_embryo; ectoderm; surface ectoderm
TS15_3rd arch; branchial groove
TS23_forelimb; skin; epidermis
TS23_forelimb; skin
TS26_cranium
TS26_rib
TS26_axial skeleton
TS26_hindlimb; skeletal muscle
TS23_pelvic ganglion
TS4_compacted morula
TS4_zona pellucida
TS4_second polar body
TS28_gonad
TS22_primitive seminiferous tubules
TS23_tongue; skeletal muscle
TS23_cavities and their linings
TS28_hindlimb skeletal muscle
TS23_diaphragm
TS23_intraembryonic coelom
TS23_vertebral axis muscle system
TS23_lower leg; mesenchyme; rest of mesenchyme
TS23_upper arm; mesenchyme; skeletal muscle
TS28_diaphragm
TS23_upper leg; mesenchyme; skeletal muscle
TS18_lens vesicle
TS28_soleus
TS21_embryo; skeletal muscle
TS23_telencephalon; marginal layer
TS28_cerebral cortex layer
TS28_cerebral cortex layer; layer III
TS28_dentate gyrus layer
TS22_cerebral cortex; marginal layer
TS28_tectum
TS28_dentate gyrus layer; granule cell layer
TS28_cerebral cortex layer; layer V
TS28_septum of telencephalon
TS26_corpus striatum
TS28_geniculate thalamic group
TS23_cortical plate
TS28_superior colliculus
TS24_cerebral cortex; subventricular zone
TS26_choroid plexus
TS23_hypothalamus; mantle layer
TS23_midbrain; lateral wall; mantle layer
TS26_telencephalon
TS19_maxillary process
TS17_mesonephros; tubule
TS26_epithalamus
TS23_handplate; interdigital region between digits 3 and 4
TS22_piriform cortex
TS26_pineal gland
TS23_spinal cord; lateral wall; mantle layer; intermediate grey horn
TS25_lens
TS24_hindbrain
TS26_pons
TS12_branchial arch
TS25_sensory organ
TS11_notochordal plate
TS15_diencephalon; roof plate
TS11_notochordal process
TS19_optic stalk
TS22_metanephros; associated mesenchyme
TS20_forearm
TS20_hindlimb; mesenchyme
TS18_forelimb bud; mesenchyme
TS23_diencephalon; lateral wall; mantle layer
TS23_diencephalon; lateral wall
TS23_spinal cord; lateral wall; mantle layer
TS21_corpus striatum
TS23_rest of cerebellum
TS19_eye
TS23_olfactory cortex
TS23_spinal cord; lateral wall; mantle layer; basal columns; ventral grey horn
TS23_rest of cerebellum; mantle layer
TS22_cerebellum
TS23_spinal cord; lateral wall; mantle layer; basal columns
TS19_limb; mesenchyme
TS28_jaw
TS21_spinal cord; lateral wall; marginal layer
TS28_dorsal thalamus
TS23_spinal cord; lateral wall; mantle layer; alar columns
TS22_blood vessel
TS24_metencephalon; lateral wall
TS24_metencephalon
TS28_deep cerebellar nucleus
TS17_future spinal cord; neural tube; roof plate
TS19_midbr rain junction
TS28_brain; subventricular zone
TS25_telencephalon; olfactory lobe
TS23_mesenchymal layer of pelvic urethra of female
TS28_hippocampus layer; pyramidal cell layer
TS28_hippocampus layer
TS28_cochlear VIII nucleus
TS23_metencephalon; lateral wall; alar plate; rest of alar plate; mantle layer
TS19_lens vesicle
TS16_alimentary system; oral region
TS17_lens pit

TS23_enteric nervous system
TS17_midbrain; lateral wall
TS21_telencephalon; mantle layer
TS21_central nervous system; ganglion; cranial; vagus X
TS21_peripheral nervous system; autonomic; sympathetic; ganglion
TS21_peripheral nervous system; autonomic; sympathetic
TS28_accessory olfactory bulb
TS28_olfactory lobe
TS25_forebrain; hippocampus
TS26_vibrissa
TS15_tail; nervous system; central nervous system
TS21_limb; cartilage condensation
TS23_diencephalon; lateral wall; marginal layer
TS24_telencephalon; olfactory lobe
TS28_brain ventricle
TS19_central nervous system; ganglion
TS19_central nervous system; ganglion; cranial
TS17_4th arch
TS28_cerebral cortex layer; layer II
TS23_hindbrain; meninges
TS26_upper jaw
TS23_midbrain; meninges
TS28_olfactory bulb mitral cell layer
TS25_dorsal root ganglion
TS13_trunk mesenchyme; paraxial mesenchyme; somite
TS25_peripheral nervous system; spinal; ganglion
TS25_peripheral nervous system; spinal
TS25_peripheral nervous system
TS15_otocyst
TS28_blood vessel endothelium
TS23_limb; skeletal muscle
TS13_dorsal aorta
TS20_embryo; skeletal muscle
TS24_pons
TS13_arterial system
TS23_central nervous system; ganglion; cranial; glossopharyngeal IX; inferior
TS16_visceral organ
TS22_rest of skin
TS25_haemolymphoid system; gland
TS19_liver
TS21_thymus primordium
TS21_foregut; gland
TS18_future spinal cord; neural tube; lateral wall; ventricular layer
TS16_liver
TS28_maturing renal corpuscle visceral epithelium
TS28_capillary loop renal corpuscle visceral epithelium
TS21_nasal capsule
TS18_trigeminal V
TS16_telencephalon
TS28_subiculum
TS23_low
TS16_trigeminal V
TS16_central nervous system; ganglion; cranial
TS16_central nervous system; ganglion
TS21_pons
TS28_epithalamus
TS26_telencephalon; olfactory lobe
TS28_habenula
TS20_telencephalon; ventricular layer
TS16_glossopharyngeal IX
TS16_vagus X
TS21_metencephalon; lateral wall
TS17_optic cup; outer layer
TS26_tectum
TS26_central nervous system; ganglion; cranial; trigeminal V
TS24_midbrain
TS16_optic cup
TS16_eye
TS20_pons
TS23_vault of skull
TS16_lens pit
TS20_lens vesicle
TS20_nasal cavity; epithelium; olfactory
TS23_hypothalamus; ventricular layer
TS23_diencephalon; meninges
TS15_hindlimb ridge
TS17_surface ectoderm
TS17_gut
TS22_arm
TS17_foregut
TS22_head mesenchyme
TS17_pharynx
TS21_skin
TS21_upper jaw; tooth
TS22_embryo; mesenchyme
TS20_r rtilage condensation
TS19_genital tubercle
TS20_vibrissa
TS17_cranial mesonephric tubule
TS20_cochlea
TS21_integumental system
TS17_facial ganglion VII
TS23_tail; skeleton
TS20_forelimb; mesenchyme
TS23_pro
TS11_parietal endoderm
TS20_palatal shelf
TS21_vibrissa
TS20_dorsal aorta
TS20_endocardial cushion tissue
TS25_hair
TS21_cochlea
TS21_saccule
TS20_maxillary process; mesenchyme
TS12_gut
TS12_alimentary system
TS20_peripheral nervous system; autonomic; sympathetic; ganglion
TS26_peripheral nervous system; autonomic; sympathetic; ganglion
TS25_epidermis
TS26_peripheral nervous system; autonomic
TS20_peripheral nervous system; autonomic; sympathetic
TS15_rhombomere 01
TS21_tongue; epithelium
TS15_surface ectoderm
TS15_embryo; ectoderm
TS17_embryo; ectoderm
TS23_rest of skin; epidermis
TS23_oral epithelium
TS23_naris; anterior; epithelium
TS23_phar
TS23_middle ear
TS23_tongue; epithelium
TS3_compacted morula
TS23_oesophagus; epithelium

rimal duct
TS22_pancreas; epithelium
TS23_trachea
TS23_respiratory tract; lower
TS23_respiratory tract
TS23_naris
TS23_oesophagus
TS23_metanephros; drainage component; calyces
TS23_reproductive system; male; urethra
TS23_sublingual gland primordium
TS19_embryo; ectoderm
TS23_mesonephros
TS23_lower jaw; tooth; incisor; epithelium
TS26_lower jaw; tooth; molar; epithelium
TS21_preputial swelling of female
TS21_preputial swelling of male
TS22_epithalamus
TS21_distal urethral epithelium of male
TS21_distal urethral epithelium of female
TS21_proximal genital tubercle of female
TS21_mesenchyme of female preputial swelling
TS21_proximal genital tubercle of male
TS21_mesenchyme of male preputial swelling
TS23_brain; ventricular layer
TS28_pons
TS23_metanephros; excretory component; cortex; capsule
TS22_lung; epithelium
TS23_epithelium of degenerating rest of paramesonephric duct of male
TS23_mesenchyme of rest of nephric duct of male
TS23_mesenchyme of degenerating rest of paramesonephric duct of male
TS23_proximal urethral epithelium of male
TS23_urethral plate of male
TS23_epithelium of rest of paramesonephric duct of female
TS25_jaw
TS23_mesenchyme of rest of paramesonephric duct of female
TS28_kidney collecting duct
TS23_mesenchyme of female preputial swelling
TS25_tooth
TS17_ascending aorta
TS21_surface epithelium of distal genital tubercle of female
TS21_surface epithelium of distal genital tubercle of male
TS28_trachea smooth muscle
TS28_third ventricle
TS23_ulna
TS18_Rathk
TS23_juxtaglomerular arteriole
TS22_basal forebrain
TS21_reproductive system; male; genital tubercle
TS22_forearm
TS13_head mesenchyme; paraxial mesenchyme; somite
TS13_head mesenchyme; paraxial mesenchyme
TS23_embryo; cartilage
TS23_radius
TS22_medulla oblongata; lateral wall
TS21_handplate; interdigital region
TS28_tegmentum
TS21_spinal cord; lateral wall; mantle layer
TS18_dorsal root ganglion
TS18_peripheral nervous system; spinal; ganglion
TS21_axial skeleton
TS23_capillary loop renal corpuscle
TS24_cornea
TS23_footplate; digit 1; mesenchyme; metatarsus
TS21_handplate; digit; mesenchyme
TS23_Bo
TS28_iris

TS2_tw
TS13_hindgut diverticulum; endoderm
TS26_cochlea
TS26_inner ear; vestibular component
TS26_inner ear
TS26_ear
TS12_trunk mesenchyme; paraxial mesenchyme
TS14_trunk mesenchyme; paraxial mesenchyme
TS22_dorsal aorta
TS21_metanephros; drainage component; collecting ducts
TS17_embryo; body
TS18_trunk mesenchyme; paraxial mesenchyme; somite; dermomyotome
TS21_handplate; mesenchyme
TS20_tail; nervous system; central nervous system; spinal cord
TS20_telencephalon; choroid invagination
TS14_central nervous system; floor plate
TS21_handplate
TS26_cornea
TS13_septum transversum
TS15_forelimb bud; mesenchyme
TS17_urogenital system; gonadal component
TS26_tooth
TS20_ventricle; endocardial lining
TS11_yolk sac
TS28_bronchiole
TS20_ventricle
TS28_renal medulla capillary
TS23_embryo; skeletal muscle
TS28_alveolar system
TS25_salivary gland
TS24_femur
TS24_upper leg
TS24_leg
TS20_heart; outflow tract
TS28_renal medullary vasculature
TS28_pigmented retinal epithelium
TS25_embryo; skeletal muscle
TS28_alveolus
TS21_cornea
TS24_aorta
TS28_urinary bladder lamina propria
TS17_cardiac muscle
TS28_endometrium
TS23_renal cortex vasculature
TS26_tooth; mesenchyme
TS22_cornea
TS20_renal interstitium
TS20_nephric duct of female, mesonephric portion
TS20_nephric duct of male, mesonephric portion
TS20_mesonephric mesenchyme of female
TS11_Reicher rane
TS20_urogenital mesentery
TS20_primitive bladder
TS23_aorta
TS22_handplate; digit
TS21_footplate
TS23_handplate; digit 2
TS23_handplate; digit 2; mesenchyme
TS24_hindlimb
TS17_heart; outflow tract
TS17_endocardial cushion tissue
TS22_handplate
TS19_head mesenchyme
TS20_arterial system
TS28_sclera
TS24_embryo; cartilage
TS21_embryo; cartilage
TS24_cranium
TS20_premaxilla
TS19_heart; outflow tract
TS20_mesonephros of male
TS28_connective tissue
TS28_tendon
TS26_limb
TS20_skin; dermis
TS20_urogenital sinus
TS26_lower jaw; tooth; molar
TS15_somite
TS23_handplate; digit 3; mesenchyme; phalanx
TS23_handplate; digit 2; mesenchyme; phalanx
TS14_arterial system
TS17_trunk mesenchyme; paraxial mesenchyme; somite; sclerotome
TS21_limb; digit
TS26_embryo; skeleton
TS23_handplate; digit 3
TS23_handplate; digit 3; mesenchyme
TS23_handplate; digit 1
TS23_handplate; digit 1; mesenchyme
TS20_axial skeleton
TS24_forelimb
TS24_limb

rtilage condensation
TS23_sternum
TS26_tibia
TS26_lower leg
TS23_respiratory system; cartilage
TS21_inner ear
TS28_tibia
TS23_handplate; digit 1; mesenchyme; phalanx
TS26_femur
TS26_upper leg
TS22_stomach
TS22_upper jaw; tooth; molar; mesenchyme
TS21_upper jaw; tooth; molar; mesenchyme
TS21_upper jaw; tooth; molar
TS22_lower jaw; tooth; molar; mesenchyme
TS22_upper jaw; tooth; molar
TS22_footplate; interdigital region; mesenchyme
TS25_embryo; skeleton
TS22_eye; skeletal muscle
TS20_embryo; body
Theiler_stage_2

TS19_dorsal aorta
TS12_blood island
TS12_yolk sac; mesenchyme
TS28_bone marrow
TS28_bone
TS28_skeletal system
TS12_somite
TS25_midbrain
TS14_somite
TS23_urinary bladder urothelium
TS21_dorsal aorta
TS15_venous system
TS20_liver and biliary system
TS20_liver
TS21_liver and biliary system
TS25_liver and biliary system
TS25_liver
TS21_liver
TS19_liver and biliary system
TS21_arterial system
TS11_yolk sac; mesoderm
TS21_lung; epithelium
TS12_arterial system
TS19_arterial system
TS28_blood
TS23_reproductive system; male; genital tubercle
TS23_renal cortical collecting duct
TS23_visceral epithelium of maturing renal corpuscle
TS24_thymus

TS28_loop of Henle bend
TS26_dentate gyrus
TS23_thymus primordium
TS23_haemolymphoid system
TS22_peripheral nervous system; autonomic; parasympathetic
TS28_trigeminal V ganglion
TS20_primary sex cord
TS23_medulla oblongata; lateral wall; basal plate; marginal layer
TS22_vibrissa; epidermal component
TS22_arterial system
TS25_brain; ventricular layer
TS4_trophectoderm
TS25_midbrain; tegmentum
TS23_viscer
TS25_lower jaw; tooth; molar
TS26_reproductive system; male
TS26_testis
TS22_enteric nervous system
TS28_brain; ventricular zone
TS25_lower jaw
TS25_lower jaw; tooth
TS20_extraembryonic component
TS10_ectoplacental cone
TS28_outer medulla inner stripe
TS22_peripheral nervous system; autonomic
TS20_embryo; cartilage
TS12_ectoplacental cone
TS28_male pelvic urethra
TS20_lung; associated mesenchyme
TS22_lower jaw; tooth; molar
TS21_lower jaw; tooth; molar
TS24_lower jaw; tooth; incisor; epithelium; enamel organ
TS24_lower jaw; tooth; incisor; epithelium
TS21_forelimb; epithelium
TS15_forelimb bud; ectoderm
TS25_alimentary system; oral region
TS21_f rtilage condensation
TS23_ureter urothelium
TS23_skin
TS15_2nd arch; mesenchyme
TS15_1st arch; mandibular component; mesenchyme
TS25_oesophagus
TS12_extraembryonic component
TS11_primary trophoblast giant cells
TS23_urinary bladder neck urothelium
TS14_future diencephalon; roof plate
TS20_ureteric trunk
TS21_stomach
TS23_stomach; fundus
TS23_footplate; digit
TS14_heart; outflow tract
TS21_gonad
TS21_urethral epithelium of male
TS14_dorsal aorta
TS19_footplate; ectoderm; apical ectodermal ridge
TS20_tongue; lingual swelling; median; epithelium
TS20_tongue; lingual swelling; lateral; epithelium
TS12_allantois
TS23_handplate; digit
TS20_maxillary process; epithelium
TS18_head mesenchyme
TS21_metanephros
TS21_reproductive system
TS17_1st arch; mesenchyme; mesenchyme derived from neural crest
TS17_nephric cord
TS24_optic stalk
TS14_rhombomere 06
TS15_rhombomere 06
TS20_pigmented retinal epithelium
TS21_intraembryonic coelom
TS17_intraembryonic coelom
TS15_rhombomere 04
TS21_cavities and their linings
TS14_forelimb bud; mesenchyme
TS18_forelimb bud
TS14_forelimb bud
TS20_head mesenchyme
TS14_rhombomere 02
TS15_otic pit
TS14_limb
TS16_hindlimb bud
TS20_inner ear; vestibular component
TS23_spinal cord; lateral wall; mantle layer; alar columns; dorsal grey horn
TS17_head mesenchyme
TS18_hindlimb bud
TS16_forelimb bud; mesenchyme
TS22_tongue; epithelium
TS19_tongue
TS17_surface ectoderm of the eye
TS15_2nd arch; branchial pouch
TS23_pleural cavity
TS23_peritoneal cavity
TS15_tail; nervous system; central nervous system; future spinal cord; neural plate
TS24_handplate; digit
TS22_limb
TS24_cerebellum
TS15_1st arch; mandibular component; ectoderm
TS11_future brain; neural fold
TS16_future spinal cord; neural tube
TS13_midbr rain junction
TS14_branchial arch; ectoderm
TS15_midbr rain junction
TS22_spinal cord; lateral wall
TS21_nervous system
TS14_branchial arch; endoderm
TS16_future rhombencephalon
TS20_spinal cord; lateral wall; mantle layer; basal columns
TS20_stomach; mesentery
TS13_urogenital system
TS16_sensory organ
TS12_otic placode
TS21_brain
TS15_embryo
Theiler_stage_15
TS17_nervous system
TS23_midbr rain junction
TS18_sensory organ
TS22_forebrain
TS22_telencephalon
TS18_embryo
Theiler_stage_18
TS20_nose
TS22_diencephalon
TS22_thalamus
TS15_future midbrain; roof plate
TS22_midbrain
TS22_cerebral cortex
TS15_future spinal cord; neural tube; roof plate
TS20_nasal cavity
TS22_cortical plate
TS20_inner ear
TS9_embryo; endoderm; primitive endoderm
TS20_visceral organ
TS20_ear
TS23_diencephalon; roof plate
TS11_extraembryonic component; endoderm
TS22_cerebral cortex; ventricular layer
TS15_branchial arch; ectoderm
TS22_hindbrain
TS15_3rd arch; branchial pouch; endoderm
TS18_tongue; lingual swelling; lateral; mesenchyme
TS18_tongue; lingual swelling; median; mesenchyme
TS20_nasal cavity; epithelium
TS11_amniotic cavity
TS22_forelimb
TS11_embryo
TS20_midbr rain junction
TS22_metencephalon; lateral wall
TS22_spinal cord
TS22_metencephalon
Theiler_stage_11
TS15_3rd arch; branchial pouch
TS11_embryo; mesenchyme
TS15_telencephalon; roof plate
TS22_ear
TS18_pharynx
TS11_head mesenchyme
TS22_pons
TS20_tongue; lingual swelling; median
TS20_hip
TS22_inferior colliculus
TS19_oral epithelium
TS19_arm
TS23_medullary collecting duct
TS23_cortical renal tubule of capillary loop nephron
TS24_metanephros
TS24_renal/urinary system
TS26_neural retina; nuclear layer; inner nuclear layer
TS23_loop of Henle anlage
TS23_cortical renal tubule
TS23_visceral epithelium of capillary loop renal corpuscle
TS28_temporal bone
TS28_cochlear duct
TS23_early proximal tubule of capillary loop nephron
TS23_developing capillary loop stage nephron
TS18_branchial arch
TS17_1st arch; mandibular component; ectoderm
TS20_perioptic mesenchyme
TS20_hindgut
TS17_oesophagus
TS12_lateral plate mesenchyme; somatopleure
TS21_central nervous system; ganglion; cranial; trigeminal V
TS18_1st arch; maxillary component
TS22_utricle
TS18_1st arch
TS18_1st arch; mandibular component
TS22_tooth; epithelium; enamel organ
TS24_heart; valve
TS20_left lung; associated mesenchyme
TS18_gut
TS24_metanephros; drainage component
TS23_medulla oblongata; lateral wall; basal plate; ventricular layer
TS23_pons; ventricular layer
TS15_trunk mesenchyme; paraxial mesenchyme; somite; sclerotome
TS22_tooth; epithelium
TS23_footplate; digit 3; mesenchyme; metatarsus
TS23_footplate; digit 2; mesenchyme; metatarsus
TS17_tail; nervous system; central nervous system; future spinal cord
TS17_tail; nervous system; central nervous system
TS17_tail; nervous system
TS23_medulla oblongata; lateral wall; alar plate; marginal layer
TS24_medulla oblongata
TS15_lens placode
TS22_semicircular canal
TS26_medulla oblongata
TS22_basisphenoid cartilage condensation
TS22_respiratory tract; lower
TS22_respiratory tract
TS24_duodenum
TS18_future spinal cord; neural tube
TS20_optic stalk
TS20_arm
TS16_f e
TS25_central nervous system; ganglion; cranial
TS16_tail; mesenchyme
TS16_tail
TS22_knee; mesenchyme
TS17_rhombomere 06
TS17_midbr rain junction
TS15_pharynx
TS14_rhombomere 04
TS16_rhombomere 04
TS18_rhombomere 05
TS18_acoustic ganglion VIII
TS17_2nd arch; branchial pouch
TS13_venous system
TS17_1st arch; branchial pouch
TS17_peripheral nervous system; spinal; ganglion
TS17_peripheral nervous system; spinal
TS17_caudal mesonephric tubule
TS23_neural retina; nuclear layer
TS16_mesonephros

TS28_pancreatic islet
TS18_rhombomere 04; lateral wall; mantle layer
TS15_branchial arch; endoderm
TS15_branchial pouch
TS21_axial skeleton; thoracic region
TS28_pancreatic duct
TS21_optic nerve
TS24_molar mesenchyme; dental papilla
TS18_optic stalk
TS16_tail; mesenchyme; paraxial mesenchyme; somite
TS26_midbrain
TS17_1st arch
TS19_visceral organ
TS17_limb
TS17_branchial arch
TS9_embryo
Theiler_stage_9
TS20_diencephalon
TS17_tail; mesenchyme; paraxial mesenchyme
TS20_hindbrain
TS12_embryo; ectoderm
TS17_tail; mesenchyme; paraxial mesenchyme; somite
TS17_hindbrain
TS17_embryo; mesenchyme
TS19_alimentary system
TS17_tail; mesenchyme
Theiler_stage_12
TS17_trunk mesenchyme
TS21_lower jaw
TS12_embryo
TS17_trunk mesenchyme; paraxial mesenchyme
TS17_trunk mesenchyme; paraxial mesenchyme; somite
TS28_cranial ganglion
Theiler_stage_8
TS17_tail
TS19_alimentary system; oral region
TS8_embryo
TS20_stomach
TS15_tail
TS14_organ system
TS21_central nervous system; ganglion; cranial
TS21_peripheral nervous system
TS17_3rd arch
TS28_dorsal root ganglion
TS13_organ system
TS15_future midbrain
TS14_nervous system
TS15_1st arch
TS15_telencephalon
TS17_olfactory pit
TS12_embryo; ectoderm; neural ectoderm
TS10_primitive streak
TS15_2nd arch
TS20_foregut
TS21_pancreas
TS19_myelencephalon
TS17_oral epithelium
TS19_metencephalon
TS15_nervous system
TS15_central nervous system
TS21_midbrain
TS20_metencephalon
TS20_metencephalon; lateral wall
TS21_diencephalon
TS17_diencephalon
TS21_hindbrain
TS17_midbrain
TS20_midbrain
TS15_future brain
TS21_thalamus
TS21_embryo; head
TS28_head
TS17_brain
TS20_spinal cord; lateral wall
TS17_forebrain
TS24_diencephalon
TS20_cerebral cortex; ventricular layer
TS15_future spinal cord
TS20_spinal cord
TS22_ganglionic eminence
TS15_future rhombencephalon
TS24_hypothalamus
TS14_future midbrain
TS20_ganglionic eminence
TS24_thalamus
TS15_visceral organ
TS20_cerebral cortex
TS19_telencephalon; ventricular layer
TS15_alimentary system
TS20_diencephalon; ventricular layer
TS22_thalamus; ventricular layer
TS17_future spinal cord; neural tube
TS20_diencephalon; mantle layer
TS24_diencephalon; mantle layer
TS24_cerebral cortex; ventricular layer
TS24_diencephalon; ventricular layer
TS24_hypothalamus; ventricular layer
TS24_thalamus; mantle layer
TS22_thalamus; mantle layer
TS22_diencephalon; mantle layer
TS22_hypothalamus; mantle layer
TS24_thalamus; ventricular layer
TS24_hypothalamus; mantle layer
TS22_diencephalon; ventricular layer
TS24_ganglionic eminence
TS19_diencephalon; lateral wall; mantle layer
TS12_future brain
TS24_cerebral cortex; intermediate zone
TS22_hypothalamus; ventricular layer
TS14_future rhombencephalon
TS19_telencephalon; mantle layer
TS20_thalamus; mantle layer
TS22_cerebral cortex; intermediate zone
TS19_diencephalon; lateral wall; ventricular layer
TS20_thalamus; ventricular layer
TS19_diencephalon; lateral wall
TS20_hypothalamus; mantle layer
TS20_cerebral cortex; intermediate zone
TS21_hypothalamus
TS20_hypothalamus; ventricular layer
TS14_future brain
TS20_cortical plate
TS20_thalamus
TS14_central nervous system
TS17_telencephalon
TS14_prosencephalon
TS15_organ system
TS19_future spinal cord; neural tube
TS20_cerebellum primordium
TS13_trunk mesenchyme
TS13_trunk mesenchyme; paraxial mesenchyme
TS17_alimentary system
TS13_embryo; mesenchyme
TS18_diencephalon
TS11_embryo; mesoderm
TS15_embryo; mesenchyme
TS15_trunk mesenchyme
TS15_trunk mesenchyme; paraxial mesenchyme; somite
TS15_trunk mesenchyme; paraxial mesenchyme
TS14_embryo
TS20_gut
TS15_foregut
TS15_gut
TS8_extraembryonic component
TS13_notochord
TS21_central nervous system
TS21_spinal cord
TS21_forebrain
TS17_future spinal cord
TS20_central nervous system
TS20_brain
TS16_trunk mesenchyme
TS21_tail; mesenchyme
TS21_retina
TS13_future rhombencephalon
TS13_future brain
TS16_embryo; mesenchyme
TS21_ear
TS21_tail
TS13_embryo; ectoderm
TS21_eye
TS21_tail; mesenchyme; paraxial mesenchyme
TS13_embryo; ectoderm; neural ectoderm
TS21_sensory organ
TS21_dorsal root ganglion
TS15_future spinal cord; neural tube
TS13_future midbrain
TS21_peripheral nervous system; spinal; ganglion
TS16_organ system
TS13_future prosencephalon
TS12_future rhombencephalon
TS16_nervous system
TS21_peripheral nervous system; spinal
TS22_footplate
TS16_central nervous system
TS16_embryo
TS21_telencephalon; olfactory lobe
Theiler_stage_16
TS13_future spinal cord
TS18_rhombomere 04; lateral wall
TS21_central nervous system; ganglion
Theiler_stage_14
TS17_3rd arch; branchial pouch
TS12_future spinal cord
TS20_spinal cord; lateral wall; mantle layer
TS13_visceral organ
TS19_future spinal cord; neural tube; lateral wall
TS15_branchial arch
TS12_future prosencephalon
TS13_foregut diverticulum; endoderm
TS12_future midbrain
TS9_primitive streak
TS22_tail; mesenchyme
TS16_future midbrain
TS12_future spinal cord; neural plate
TS12_future spinal cord; neural tube
TS19_f
TS20_alimentary system
TS13_future spinal cord; neural tube
TS13_alimentary system; oral region
TS16_diencephalon
TS14_trunk mesenchyme; paraxial mesenchyme; somite
TS11_embryo; ectoderm; neural ectoderm
TS21_foregut
TS24_pancreas
TS16_future brain
TS20_hypothalamus
TS19_pancreas primordium
TS13_alimentary system
TS26_gut; gland
TS21_spinal cord; lateral wall
TS11_embryo; ectoderm
TS28_ear
TS28_peripheral nervous system
TS14_embryo; mesenchyme
TS17_alimentary system; oral region
TS15_future forebrain
TS26_pancreas
TS13_foregut diverticulum
TS14_trunk mesenchyme
TS18_rhombomere 04
TS26_forebrain
TS18_myelencephalon
TS17_1st arch; maxillary component
TS18_brain
TS16_future forebrain
TS18_hindbrain
TS11_future spinal cord; neural plate
TS15_eye
TS14_future spinal cord; neural tube; floor plate
TS11_future spinal cord
TS15_diencephalon
TS16_future spinal cord
TS11_primitive streak
TS9_extraembryonic component
TS13_future spinal cord; neural plate
TS15_nose
TS15_optic vesicle
TS19_left lung rudiment
TS19_right lung rudiment
TS15_optic stalk
TS19_trunk mesenchyme; paraxial mesenchyme; somite
TS17_eye
TS19_trunk mesenchyme; paraxial mesenchyme
TS19_embryo; mesenchyme
TS19_trunk mesenchyme
TS24_cortical plate
TS13_gut
TS13_head mesenchyme
TS10_extraembryonic component
TS13_1st arch
TS17_central nervous system
TS20_nervous system
TS20_forebrain
TS18_organ system
TS9_embryo; endoderm
TS13_embryo
Theiler_stage_13
TS17_sensory organ
TS22_hypothalamus
TS20_telencephalon
TS17_otocyst
TS17_inner ear
TS17_ear
TS21_telencephalon
TS8_extraembryonic component; endoderm; visceral endoderm
TS9_embryo; mesoderm
TS9_embryo; ectoderm
TS11_extraembryonic component; endoderm; visceral endoderm
TS10_extraembryonic component; endoderm; visceral endoderm
TS15_sensory organ
TS19_sensory organ
TS14_sensory organ
TS13_branchial arch
TS10_extraembryonic component; endoderm
TS14_branchial arch
TS20_sensory organ
TS8_extraembryonic component; endoderm
TS15_alimentary system; oral region
TS10_embryo; mesoderm
TS13_sensory organ
TS9_extraembryonic component; endoderm; visceral endoderm
TS17_embryo; head
TS9_extraembryonic component; endoderm
TS18_forebrain
TS18_central nervous system
TS18_nervous system
TS20_thyroid
TS14_notochord
TS10_embryo; endoderm
TS12_primitive streak
TS21_optic stalk
TS14_1st arch
TS15_inner ear
TS17_tail; nervous system; central nervous system; future spinal cord; neural tube
TS15_ear
TS10_embryo; ectoderm
TS17_optic cup
TS18_telencephalon
TS14_visceral organ
TS19_trachea
TS19_gut
TS19_respiratory tract; lower
TS19_respiratory tract
TS13_hindgut diverticulum
TS15_f
TS14_future diencephalon
TS20_embryo; mesenchyme
TS21_gut
TS15_head mesenchyme
TS20_alimentary system; oral region
TS13_eye
TS15_septum transversum
TS14_future spinal cord
TS21_neural retinal epithelium
TS13_1st arch; ectoderm
TS14_future spinal cord; neural tube
TS11_future brain
TS19_tail; mesenchyme; paraxial mesenchyme
TS19_tail; mesenchyme
TS20_eye
TS24_telencephalon
TS24_forebrain
TS19_limb
TS14_alimentary system
TS14_foregut
TS14_gut
TS24_cerebral cortex
TS21_alimentary system
TS28_cerebellar cortex
TS28_cerebellum granule cell layer
TS20_retina
TS11_surface ectoderm
TS14_thyroid primordium
TS21_tail; mesenchyme; paraxial mesenchyme; somite
TS14_rest of foregut
TS28_cerebellum internal granule cell layer
TS15_1st arch; branchial pouch; endoderm
TS15_2nd arch; branchial pouch; endoderm
TS23_superior colliculus
TS23_pretectum
TS23_medulla oblongata; lateral wall; alar plate; ventricular layer
TS20_spinal cord; lateral wall; ventricular layer
TS21_spinal cord; lateral wall; ventricular layer
TS26_organ of Corti
TS15_olfactory placode
TS20_medulla oblongata
TS23_spinal cord; lateral wall; ventricular layer
TS24_salivary gland
TS23_telencephalon; septum
TS22_humerus cartilage condensation
TS23_cerebellum; intraventricular portion; mantle layer
TS18_midbrain
TS23_amygdala
TS24_lower jaw; tooth; incisor
TS18_visceral organ
TS21_lower jaw; tooth
TS22_metanephros; drainage component
TS20_metanephros; associated mesenchyme
TS15_nephric duct
TS19_ureteric bud
TS17_rhombomere 01
TS20_spinal cord; lateral wall; mantle layer; alar columns
TS17_future spinal cord; neural tube; lateral wall
TS11_mesendoderm
TS20_metanephros
TS15_nephric cord
TS18_metanephric mesenchyme
TS15_mesonephros
TS11_node
TS19_metanephros
TS21_forelimb; mesenchyme
TS17_hindbrain; lateral wall
TS11_embryo; endoderm
TS12_future spinal cord; neural tube; floor plate
TS10_node
TS22_metanephros; drainage component; collecting ducts
TS19_metanephric mesenchyme
TS17_hindbrain; lateral wall; ventricular layer
TS15_future spinal cord; neural tube; lateral wall
TS19_arm; mesenchyme
TS20_stomach; pyloric region
TS21_epithelium of rest of paramesonephric duct of male
TS20_stomach; glandular region; epithelium
TS24_gut
TS24_lung
TS23_footplate; digit 1
TS17_limb; mesenchyme
TS22_molar
TS19_inner ear
TS26_gut
TS21_upper jaw; tooth; incisor
TS28_kidney interstitium
TS19_ear
TS22_lung; associated mesenchyme
TS24_molar
TS21_metacar rtilage condensation
TS22_vault of skull
TS23_f rtilage condensation
TS13_embryo; body
TS19_mandible primordium
TS26_respiratory system
TS15_telencephalic vesicle
TS25_renal/urinary system
TS20_remnant of Rathk
TS26_lung

TS22_footplate; mesenchyme
TS16_trunk mesenchyme; paraxial mesenchyme; somite
TS16_trunk mesenchyme; paraxial mesenchyme
TS21_embryo; skeleton; pelvic girdle
TS23_ureter
TS16_trunk mesenchyme; paraxial mesenchyme; somite; sclerotome
TS20_axial skeleton; cervical region; vertebral cartilage condensation; C1
TS22_future tarsus
TS23_metanephros; drainage component
TS17_2nd arch; branchial pouch; endoderm
TS16_3rd arch
TS17_4th arch; branchial pouch
TS20_axial skeleton; cervical region
TS15_3rd arch
TS17_3rd arch; branchial pouch; endoderm
TS17_1st arch; branchial pouch; endoderm
TS16_3rd arch; branchial pouch
TS13_stomatodaeum
TS19_future spinal cord; neural tube; lateral wall; mantle layer; basal columns
TS16_1st arch
TS18_limb
TS19_future spinal cord; neural tube; lateral wall; mantle layer
TS16_limb
TS26_embryo; head
TS25_seminal vesicle
TS14_foregut; pharyngeal region
TS20_dorsal mesogastrium
TS24_gut; gland
TS16_forelimb bud
TS21_Meck rtilage
TS21_oesophagus
TS20_pancreas
TS19_pancreas primordium; dorsal bud
TS20_footplate; interdigital region; mesenchyme
TS20_f
TS23_primitive seminiferous tubules
TS23_testis; medullar
TS23_distal renal vesicle
TS12_1st arch
TS21_handplate; digit
TS12_head mesenchyme; paraxial mesenchyme
TS14_unsegmented mesenchyme
TS20_tail
TS21_tooth
TS21_jaw
TS17_trunk mesenchyme; paraxial mesenchyme; somite; dermomyotome
TS22_tooth; mesenchyme
TS20_tail; mesenchyme
TS14_yolk sac
TS20_atr ventricular cushion tissue
TS15_embryo; body
TS20_mandibular process; mesenchyme
TS21_arm
TS5_inner cell mass
TS20_left lung
TS21_mesenchyme of proximal genital tubercle of male
TS15_limb
TS22_meninges
TS22_optic nerve
TS22_optic stalk
TS22_choroid plexus
TS23_ureteric tip
TS23_metencephalon; lateral wall; alar plate; rest of alar plate; ventricular layer
TS23_nephrogenic zone
TS28_retina layer; inner nuclear layer
TS28_retina layer; outer nuclear layer
TS23_telencephalon; ventricular layer
TS23_collecting duct
TS28_retina layer
TS4_embryo
Theiler_stage_4
TS23_salivary gland
TS23_submandibular gland primordium
TS24_retina
TS26_retina
TS23_metencephalon; lateral wall; alar plate; rest of alar plate
TS22_tooth
TS22_jaw
TS24_neural retina
TS18_tail
TS22_hair follicle
TS22_vibrissa follicle
TS22_muscle
TS22_hair
TS22_lens
TS22_main bronchus
TS22_thyroid
TS15_limb; mesenchyme
TS22_vibrissa
TS28_dentate gyrus
TS5_extraembryonic component
TS14_optic vesicle
TS24_parietal bone
TS25_embryo; cartilage
TS24_central nervous system; ganglion; cranial; vestibulocochlear VIII

TS23_footplate; skin
TS28_heart atrium
TS12_embryo; head
TS21_tooth; mesenchyme
TS20_epithalamus
Theiler_stage_10
TS10_embryo
TS17_tail; mesenchyme; paraxial mesenchyme; somite; sclerotome
TS23_mesenchymal layer of ventral pelvic urethra of female
TS19_myelencephalon; lateral wall
TS20_female reproductive system
TS28_cornea
TS20_ovary
TS23_detrusor muscle
TS24_metanephros; excretory component; cortex; glomeruli
TS28_decidua
TS17_unsegmented mesenchyme
TS21_lung; associated mesenchyme
TS24_metanephros; excretory component
TS24_metanephros; excretory component; cortex
TS9_ectoplacental cone
TS21_cranium
TS24_oral epithelium
TS15_arterial system
TS17_paraxial mesenchyme
TS17_somite
TS23_blood vessel
TS21_stomach; epithelium
TS21_brain; ventricular layer
TS21_nasal cavity; epithelium; olfactory
TS21_nasal cavity
TS21_nasal cavity; epithelium
TS28_olfactory epithelium
TS28_nasal cavity epithelium
TS28_nose
TS21_nose
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hyperglycemia
inborn errors renal tu bular transpo rt
hepatobiliary disease
liver disease
ischemia
inborn errors lipid metabolism
extrinsic cardio myopathy
hypercholesterolemia
familial hyperlipidemia
familial hyperlipoproteinemia
lipid metabolism disease
polycystic ovary syndrome
hyperandrogenism
ovarian cyst
fatty liver
corona ry hea rt disease
intellectual disability
speci�c d evelopmental disease
developmental disease of mental health
endometrial disease
pancreatic neoplasm
diabetic nephropat hy
retroperitoneal neoplasm
esophageal disease
�bromyalgia

hypoglycemia
transitional cell carcinoma
stomach carcinoma
gast ric adenocarcinoma
mucoepide rmoid carcinoma
age related macular degene ration
macular degene ration
sex differentiation disease
gonadal disease
ovarian dysfunction
idiopathic pulmona ry �brosis
ependymoma
dysplasia of ce rvix
ankylosis

synostosis
myositis
lipomatous neoplasm
soft tissue neoplasm
mesenc hymal cell neoplasm
sarcoma
glandular and epithelial neoplasm
neuroepithelial neoplasm
neural neoplasm
germ cell cancer
nervous system cancer
skin neoplasm
endoc rine gland cancer
senso ry system disease
complex genetic disease
hea rt failure
essential hypertension
long QT syndrome
intrinsic cardio myopathy
hypertrophic cardio myopathy
retinoblastoma
malignant neoplasm of lung
choriocarcinoma
meningioma
hemangioma
eye neoplasm
malignant eye neoplasm
cholesteatoma
retinal neoplasm
middle ear disease
pituitary adenoma
substance dependence
v facial syndrome
neonatal diabetes mellitus
basal ganglia disease

muscular dystrop hy
muscular dystrop hy
exanthem
uterine disease
proliferative diabetic retinopat hy
endometriosis
nerve sheath tumors
papillary adenocarcinoma
papillary thyroid carcinoma
bile duct carcinoma
bile duct cancer
carcinoma of extrahepatic bile duct
malignant tumor of extrahepatic bile duct
biliary tract disease
bile duct disease
biliary tract cancer
intraepithelial neoplasm
kidney neoplasm
gast ric ulcer
osteopetrosis
osteosclerosis
lung adenocarcinoma
heredita ry breast ovarian cancer
syn ovial sarcoma
syn ovium neoplasm
pancreatic ductal adenocarcinoma
pancreas adenocarcinoma
peripheral ne rve sheath neoplasm
neuroma
acoustic neuroma
Werner syndrome
avascular bone disease
bulimia ne rvosa
neck carcinoma
uterine neoplasm
neoplasm of body of ute rus
thyroid carcinoma
diabetic angiopat hy
renal carcinoma
renal cell carcinoma
endometrial carcinoma
stromal neoplasm
retinal vascular disease
diabetic retinopat hy
neurilemmoma
viral in fectious disease
head and neck squamous cell carcinoma
malignant neoplasm of b rain
astrocytoma
supratentorial neoplasm
primary brain tumor
head neoplasm
neoplasm of cereb rum
glioblastoma
epithelial ovarian cancer
mesothelioma
pulmonary hypertension
cor pulmonale
hyperostosis
glaucoma
aneu rysm
osteoporosis
bone remodeling disease
periodontal disease
hemophagocytic syndrome
hemophagocytic lymphohistiocytosis

demyelinating disease of cent ral ne rvous system
lymphoblastic leu kemia
lymphoid cancer
lymphoproliferative disease
immunoproliferative disease
lymphatic system disease
acute myeloid leu kemia
myeloid leu kemia
leukemia
hematologic cancer
malignant neoplasm of lymphatic and hemopoietic tissue
hematopoietic system disease
chronic myeloid leu kemia
neck neoplasm
connective tissue neoplasm
bone marr ow cancer
myeloma
bone marr ow disease
papillary epithelial neoplasm
papillary carcinoma
myelo�brosis
muscle tissue neoplasm
malignant neoplasm of t hyroid
thyroid neoplasm
neck cancer
thyroid gland disease
malignant neoplasm of endoc rine gland
myomatous neoplasm
myocardial in farction
polycythemia
Bu r
uveitis
ce rvix carcinoma
histiocytosis
dengue disease
silicosis
brucellosis
anaplastic carcinoma
hairy cell leu kemia
medullary carcinoma
medullary carcinoma of t hyroid
arthritis
rheumatoid a rthritis
allergy
demyelinating disease
multiple sclerosis
leukocyte disease
combined T cell and B cell im munode�ciency
B cell de�ciency
irritable bowel syndrome
leishmaniasis
bowel dysfunction
agammaglo bulinemia
Eugleno zoa in fectious disease
severe combined im munode�ciency
spondyloa rthropathy
immunoglobulin alpha de�ciency
autoimmune disease of the ne rvous system
myasthenia g ravis
neuromuscular junction disease
spondylitis
ankylosing spondylitis
lymphopenia
juvenile myelomonocytic leu kemia

rus in fectious disease
lymphoma
autoimmune disease

rus in fectious disease
hepatitis
colonic neoplasm
Poxviridae in fectious disease
Cytomegal ovirus in fectious disease
celiac disease
food allergy
common variable immunode�ciency
G rav
Human im munode�ciency vi rus in fectious disease
nodular lymphoma
He rpesvi ridae in fectious disease

rus in fectious disease
primary bacte rial in fectious disease
bacte rial in fectious disease
ulcerative colitis
hepatitis C
primar mycetales in fectious disease
hepatitis B
Mycobacte rium infectious disease

rus in fectious disease
Retr oviridae in fectious disease
tuberculosis
encephalo myelitis
autoimmune disease of endoc rine system

pulmonary tuberculosis
purpura
primary immunode�ciency disease
lupus e rythematosus
systemic lupus e rythematosus
chronic lymphocytic leu kemia
large Intestine adenocarcinoma
colon adenocarcinoma
chronic leu kemia

oviridae in fectious disease
colon carcinoma

renal malignant neoplasm
neuro�bromatosis
chondrosarcoma
refractive error
�brous tissue neoplasm
neoplasm in vascular tissue
endometrial stromal tumors
cholangiocarcinoma
lung neoplasm
mediasti num cancer
mucinous tumor
adenosquamous carcinoma
female reproducti ve endomet rioid cancer
dysostosis
splenic disease
islet cell tumor
insulinoma
corticotroph adenoma
physical disorder
congenital hea rt defect
holoprosencephaly
cleft lip
congenital ne rvous system abno rmality
hypospadias
malignant neoplasm of gastrointestinal t ract
pituitary neoplasm
functioning pituitary adenoma
hyperparathyroidism
cranial ne rve disease
parathyroid gland disease
senso rineural hea ring loss
inner ear disease
auditory system disease
malignant neoplasm of ovary
malignant neoplasm of female genital organ
female reproducti ve cancer
ovarian neoplasm
endometrial neoplasm
exostosis
unipolar depression
uterine co rpus soft tissue neoplasm
smooth muscle tumor
prostate carcinoma
�broid tumor
uterine �broid
laryngeal disease
laryngeal neoplasm
carcinoma of la rynx
laryngeal squamous cell carcinoma
chronic simple glaucoma
retinal vascular occlusion
herpes simpl ex

rus in fectious disease
progressi ve multifocal leu koencephalopat hy
vaccinia

Hodgkin’s lymphoma,
lupus erythematosus, HIV,
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Supplementary Figure S12. Additional gene set enrichment analysis results. Top: Cluster sizes in terms of number of 
enhancers are shown at the top, along with cluster reference numbers as in Fig. S11. a. Disease Ontology Database 121 
results. Rectangles indicate areas of interest, pointing to groups of cell type-restricted clusters clearly enriched for specific gene 
sets. b. Mouse Genome Informatics 122 database enrichments, indicating clusters of enhancer regions associated with ortholo-
gous mouse genes with particular anatomical regional expression patterns.
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BHLHE41_2
SPI1_4
TEAD1_2
CTCF_2
RHOXF1_5
RXRA_7
SOX2_4
THRB_3
E2F1_7

NKX3 -1_5
ALX4_3
POU5F1_3
MYBL1_4
ZBTB14_3
ZIC1_3
TFAP2A_6
MEOX2_2
NFY_3
POU3F2_6
HSF1_1
POU4F1_1
KLF13_1
MAFK_5
SOX15_1
EN2_1
MSX1_3
RFX4_2
RFX4_1
E2F2_4
TBX21_4
GATA3_4
RUNX1_4
GRHL1_1
GRHL1_2
TP53_7
OSR2_1
THRB_1
HNF1B_3
RUNX_1
RARG_4
NRF1_2
NFKB1_2
HINFP_4
RUNX3_1
RUNX3_3
STAT6_2
SOX21_1
HIC1_4
ETS1_7
LHX6_5
MEF2D_1
FLI1_4
IRF9_1
TBX5_1
CEBPB_3
JDP2_2
HOXC13_2
NR5A1_1
BARHL2_7
HNF4A_11
NFIB_1
HOXA11_2
ZEB1_2
FOXO4_3
BHLHA15_1
POU2F2_3
JDP2_1
STAT5A_1
ZNF652_1
MEIS1/HOXA9
ZBTB18_1
SRF_8
FOXB1_2
MAFB_5
YY2_1
FOXB1_3
NR6A1_1
ESR1_4
NR3C1_7
NR5A2_1
ESRRA_5
EMX2_3
TGIF2LX_1
ONECUT2_1

IMR90

ESC

iPSC

ES-deriv

T-cell

B-cell

Mesench
Myosat

Epithelial

Neurosph
Thymus

Brain

Adipose

Muscle

Heart

GI-tract

Other

E017 IMR90 fetal lung fibroblasts
E002 ES-WA7
E008 H9
E001 ES-I3
E015 HUES6
E014 HUES48
E016 HUES64
E003 H1
E024 ES-UCSF4
E020 iPS-20b
E019 iPS-18
E018 iPS-15b
E021 iPS DF 6.9
E022 iPS DF 19.11
E007 H1 Derived NPCs
E009 H9 Derived NPCs
E010 H9 Derived Neuron
E013 hESC Derived Mesoderm
E012 hESC Derived Ectoderm
E011 hESC Derived Endoderm
E004 H1 Derived Mesendoderm
E005 H1 Derived Trophoblast
E006 H1 Derived MSCs
E062 Mononuclear cells
E034 T cells from Blood
E045 T cells effector/memory
E033 T cells from cord blood
E044 T regulatory cells
E043 T helper cells
E039 T helper naive cells
E041 T helper stimulated
E042 T helper 17 stimulated
E040 T helper memory cells
E037 T helper memory cells
E048 T CD8+ memory cells
E038 T helper naive cells
E047 T CD8+ naïve cells
E029 Monocytes
E031 B cells from cord blood
E035 Hematopoietic stem cells
E051 HSCs mobilized Male
E050 HSCs mobilized Female
E036 HSCs short term culture
E032 B cells
E046 Natural Killer cells
E030 Neutrophils
E026 Bone Marrow Deriv MSCs
E049 MSC Derived Chondrocyte
E025 Adipose-derived MSCs
E023 MSC-Derived Adipocyte
E052 Muscle Satellite
E055 Foreskin Fibroblast
E056 Foreskin Fibroblast
E059 Foreskin Melanocyte
E061 Foreskin Melanocyte
E057 Foreskin Keratinocyte
E058 Foreskin Keratinocyte
E028 vHMEC Mammary Epithelial
E027 Breast Myoepithelial
E054 Ganglion Eminence neur
E053 Cortex derived neurosph
E112 Thymus
E093 Fetal Thymus
E071 Brain Hippocampus Middle
E074 Brain Substantia Nigra
E068 Brain Anterior Caudate
E069 Brain Cingulate Gyrus
E072 Brain Infer. Temporal Lobe
E067 Brain Angular Gyrus
E073 Brain Prefrontal Cortex
E070 Brain Germinal Matrix
E082 Fetal Brain Female
E081 Fetal Brain Male
E063 Adipose Nuclei
E100 Psoas Muscle
E108 Skeletal Muscle Female
E107 Skeletal Muscle Male
E089 Fetal Muscle Trunk
E090 Fetal Muscle Leg
E083 Fetal Heart
E104 Right Atrium
E095 Left Ventricle
E105 Right Ventricle
E065 Aorta
E078 Duodenum Smooth Muscle
E076 Colon Smooth Muscle
E103 Rectal Smooth Muscle
E111 Stomach Smooth Muscle
E092 Fetal Stomach
E085 Fetal Intestine Small
E084 Fetal Intestine Large
E109 Small Intestine
E106 Sigmoid Colon
E075 Colonic Mucosa
E101 Rectal Mucosa
E102 Rectal Mucosa
E110 Stomach Mucosa
E077 Duodenum Mucosa
E079 Esophagus
E094 Gastric
E099 Placenta Amnion
E086 Fetal Kidney
E088 Fetal Lung
E097 Ovary
E087 Pancreatic Islets
E080 Fetal Adrenal Gland
E091 Placenta
E066 Liver
E098 Pancreas
E096 Lung
E113 Spleen
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Enhancer modulesa.

Regulatory motif enrichment
-0.4 -0.2 0.0 0.2 0.4 0.6-1.0 -0.8 -0.6 0.8 1.0

TF/motif correlation
-0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0-1.0 -0.8

Cluster coefficient
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 Supplementary Figure S13 (a). Legend appears in subsequent page (with S13d,e)
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IMR90

ESC

iPSC

ES - deriv

T - cell

B - cell

Monocytes

Blood

Mesench
Myosat

Epithelial

Epithelial

Neurosph
Thymus

Brain

Adipose

Muscle

Heart

GI - tract

GI - tract

Other

Other

E017 IMR90 fetal lung fibroblasts
E002 ES-WA7
E008 H9
E001 ES-I3
E015 HUES6
E014 HUES48
E016 HUES64
E003 H1
E024 ES-UCSF4
E020 iPS-20b
E019 iPS-18
E018 iPS-15b
E021 iPS DF 6.9
E022 iPS DF 19.11
E007 H1 Derived NPCs
E009 H9 Derived NPCs
E010 H9 Derived Neuron
E013 hESC Derived Mesoderm
E012 hESC Derived Ectoderm
E011 hESC Derived Endoderm
E004 H1 Derived Mesendoderm
E005 H1 Derived Trophoblast
E006 H1 Derived MSCs
E062 Mononuclear cells
E034 T cells from Blood
E045 T cells effector/memory
E033 T cells from cord blood
E044 T regulatory cells
E043 T helper cells
E039 T helper naive cells
E041 T helper stimulated
E042 T helper 17 stimulated
E040 T helper memory cells
E037 T helper memory cells
E048 T CD8+ memory cells
E038 T helper naive cells
E047 T CD8+ naïve cells
E029 Monocytes
E031 B cells from cord blood
E035 Hematopoietic stem cells
E051 HSCs mobilized Male
E050 HSCs mobilized Female
E036 HSCs short term culture
E032 B cells
E046 Natural Killer cells
E030 Neutrophils
E026 Bone Marrow Deriv MSCs
E049 MSC Derived Chondrocyte
E025 Adipose-derived MSCs
E023 MSC-Derived Adipocyte
E052 Muscle Satellite
E055 Foreskin Fibroblast
E056 Foreskin Fibroblast
E059 Foreskin Melanocyte
E061 Foreskin Melanocyte
E057 Foreskin Keratinocyte
E058 Foreskin Keratinocyte
E028 vHMEC Mammary Epithelial
E027 Breast Myoepithelial
E054 Ganglion Eminence neur
E053 Cortex derived neurosph
E112 Thymus
E093 Fetal Thymus
E071 Brain Hippocampus Middle
E074 Brain Substantia Nigra
E068 Brain Anterior Caudate
E069 Brain Cingulate Gyrus
E072 Brain Infer. Temporal Lobe
E067 Brain Angular Gyrus
E073 Brain Prefrontal Cortex
E070 Brain Germinal Matrix
E082 Fetal Brain Female
E081 Fetal Brain Male
E063 Adipose Nuclei
E100 Psoas Muscle
E108 Skeletal Muscle Female
E107 Skeletal Muscle Male
E089 Fetal Muscle Trunk
E090 Fetal Muscle Leg
E083 Fetal Heart
E104 Right Atrium
E095 Left Ventricle
E105 Right Ventricle
E065 Aorta
E078 Duodenum Smooth Muscle
E076 Colon Smooth Muscle
E103 Rectal Smooth Muscle
E111 Stomach Smooth Muscle
E092 Fetal Stomach
E085 Fetal Intestine Small
E084 Fetal Intestine Large
E109 Small Intestine
E106 Sigmoid Colon
E075 Colonic Mucosa
E101 Rectal Mucosa
E102 Rectal Mucosa
E110 Stomach Mucosa
E077 Duodenum Mucosa
E079 Esophagus
E094 Gastric
E099 Placenta Amnion
E086 Fetal Kidney
E088 Fetal Lung
E097 Ovary
E087 Pancreatic Islets
E080 Fetal Adrenal Gland
E091 Placenta
E066 Liver
E098 Pancreas
E096 Lung
E113 Spleen

E062 Primary mononuclear cells from peripheral blood
E029 Primary monocytes from peripheral blood
E031 Primary B cells from cord blood
E035 Primary hematopoietic stem cells
E050 Primary hematopoietic stem cells G-CSF-mobilized Female
E036 Primary hematopoietic stem cells short term culture
E032 Primary B cells from peripheral blood
E046 Primary Natural Killer cells from peripheral blood
E030 Primary neutrophils from peripheral blood
E058 Foreskin Keratinocyte Primary Cells skin03
E027 Breast Myoepithelial Primary Cells
E084 Fetal Intestine Large
E099 Placenta Amnion
E097 Ovary
E098 Pancreas

b.

c.

Supplementary Figure S13 (b,c). Legend appears on next page (with S13d,e)
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Supplementary Figure S13. Regulatory motif enrichments in enhancer modules, reference epigenome enhancers, and 
tissue group-specific enhancers. 

a. (first page) Enrichments (red=high, blue=low) for all 84 motifs (rows, top matrix) that were significantly enriched 
(log2>=1.5) in any enhancer modules (see Extended Data 84), across the full set of 226 enhancer modules (columns). 
Enrichments in the 101 modules that were significantly enriched for one of the 84 motifs are shown in Extended Data 8a. 
Greyscale shading shows activity motif definitions, with intensity showing average activity in each reference epigenome 
(rows) for the enhancers belonging in each module (columns). 

b,c. (second page) Motif enrichments for the 10 motifs that were significantly enriched (log2>=1.5) in any of the 111 
epigenomes, shown across the full set of 111 individual reference epigenomes (panel b) and specifically in the 15 
enriched epigenomes (panel c). 

d,e. (this page) Motif enrichments for 19 motifs that were significantly enriched (log2>=1.5) in any tissue group, shown 
across the full set of 17 tissue groups (panel d), and specifically within the 10 groups that showed significant enrichments 
(Fig. S13e). 



Description of Supplementary Tables.  

Table S1: Metadata and Quality control measures for all datasets. The spreadsheet contains multiple sheets 

containing metadata, quality scores and sequencing depth statistics for datasets corresponding to consolidated and 

unconsolidated epigenomes. Sheets ‘QCSummary’ and ‘AdditionalQCScores’ contain information for ChIP-seq and 

DNase-seq data for consolidated epigenomes. For the ‘QCSummary’ sheet, ‘Colors’ in column E are according to 

Fig. 2. Columns G-J indicate data quality summary ratings and information about samples used for chromatin state 

model training. ‘RNAseqQCSummary’ contains QC information for consolidated RNA-seq datasets. 

‘VariationAnalysis’ contains epigenome IDs used for chromatin state variation analysis. 

‘UnconsolidatedEpigenomeQCScores’ contains QC scores for 36 bp mappability filtered ChIP-seq and DNase-seq 

datasets from all Release-9 unconsolidated epigenomes. ‘EpigenomeClassSummary’ summarizes classification of 

reference epigenomes based on the set of experimental assays performed.  

Table S2: Consistency analysis between reference epigenome mapping centers (REMCs). Correlation 

matrices based on data in varying window sizes. Colors indicate same-epitope samples, showing high overall 

concordance between REMCs. 

Table S3: Chromatin state description rationale. Chromatin states help summarize the combinatorial complexity 

of histone modification marks, but their exact definition is limited by the specific set of chromatin marks used to 

define them and their precise functions will need to be further dissected experimentally. Here, we summarize the 

annotation evidence used in naming the chromatin states of the 15-state ‘core’ model and 18-state ‘expanded’ 

model.  

Table S4a: Statistical evidence of methylation differences in each chromatin state. Colors indicate level of 

significance, before and after Bonferroni correction. 

Table S4b-e: Dynamically methylated regions (DMRs). Overview containing common set of DMRs defined 

across epigenomes, and application-specific sets defined for specific applications. 

Table S4f: Relationship between DNA methylation and protein-coding genes expression level along TSS 
and gene body. Colors indicate observed DNA methylation levels (red=max, white=min) for 5 expression-based 

quantiles across binned representations of gene bodies and flanks. 

Table S5a: Enrichment of epigenome-predictive motifs in digital genomic footprinting (DGF) sites. Overlap 

between DGF and DNA motifs that predict epigenomic modifications. The fold enrichment was calculated using the 

mean of 100 random samples.  

Table S5b: Tissue annotations of DGF libraries. Mapping between DNase sample name (‘Tissue’) and Roadmap 

reference epigenome, where possible. Colors as in Fig. 2. 

Table S6: Expanded GWAS enrichments for 7 histone modification marks and DNase peaks. Similar to 
Extended Data 11-12, but including all studies with an uncorrected p-value for enrichment less than 0.001 with those 
meeting the FDR 2% listed above the horizontal line. Additionally a table is shown based on computing the 
enrichments for H3K4me1 peaks when restricting to the 53 reference epigenomes with DNase data available. 


