
 Per2

:chr1

CpG Islands

933150009332000093325000933300009333500093340000933450009335000093355000
variableStep format

RefSeq Genes

CpG Islands (Islands < 300 Bases are Light Green)
Per2

_ 100

_ 0

:chr1
--->

93356035
GCGTGTACCT

variableStep format

RefSeq Genes

GCGTGTACCT
GCGTGTACCT
GCGTGTACCT
GCGTGTACCT
GCGTGTACCT
==========
GCGTGTACCT
GAGTGCACAC
          

_ 100

_ 0

CATGTG

:chr1
--->

9335595093355955
GAGTAAACGT

variableStep format

RefSeq Genes

GAGTAAACGT
TAGTAAACGT
GAGTAGACGT
GAGTAGACGT
GAGTAGACGT
==========
GAGTAGACGT
GCGTCGACCT
          

_ 100

_ 0

CAA/GATG

:chr1
--->

9335593093355935
CGGTAACCAG

variableStep format

RefSeq Genes

CGGTAACCAG
CGGTAACCAG
CGGTAACCGG
CGGTAACCGG
CGGTAACCGA
==========
CAGTAACCTC
CGATAACCGG
          

_ 100

_ 0

CCAATG

:chr1
--->

RefSeq Genes

Gaps
Mouse
Rat
Human
Orangutan
Dog
Horse
Opossum
Chicken
Stickleback

93355895
TTTTGCACTG

variableStep format

RefSeq Genes

Mammal C ons

TTTTGCACTG
TTTTGCACTG
TTTTGCACTG
TTTTGCACTG
TTTTGCACTG
==========
TTTTGCACTG
CTTTGCACTG
          

_ 100

_ 0

CACGTT

C hIP -WC E (T ag)

S cale
:chr2

C pG  Is lands

10 kb

922500009225500092260000922650009227000092275000
variableS tep format

R efS eq G enes
C pG  Is lands  (Is lands  < 300 B ases  are Light G reen)

C hIP -WC E (T ag)

_ 100

_ 0
Cry2

S cale
:chr2
--->

5 bases

922743499227435092274351922743529227435392274354922743559227435692274357
AGGTAACCAG

variableS tep format

R efS eq G enes

C pG  Is lands  (Is lands  < 300 B ases  are Light G reen)

1
AGGTAACCAG
AGGTAACCAG
CGCTAACCGG
CGCTAACCGG
CGCTAACCGG
CGCTAACCGA
AACTAACCGG
==========
          

_ 100

_ 0

C C A A T G/C

S cale
:chr2
--->

5 bases

922743969227439792274398922743999227440092274401922744029227440392274404
TGGTACACAC

variableS tep format

R efS eq G enes

C pG  Is lands  (Is lands  < 300 B ases  are Light G reen)

TGGTACACAC
TGGTACACAC
TGGTACACAC
TGGTACACAC
TGGTACACAC
TGGTACACA-
TGGTACACAC
CGGGGCGCGC
          

_ 100

_ 0

C A C A T G

*

* **

**
G T G/T C A C

S cale
:chr2
--->

R efS eq G enes

C pG  Is lands

Mammal C ons

G aps
Mouse
R at
Human
Orangutan
Dog
Horse
Opossum
C hicken
S tickleback

5 bases

922640759226407692264077922640789226407992264080922640819226408292264083
GAGTGCACGT

variableS tep format

R efS eq G enes

GAGTGCACGT
GAGTGTACGT
GAGTGCACGT
GAGTGCACGT
GAGTGCACGT
GAGTGCACGC
GATTG--AGG
==========
==========

_ 100

_ 0

Gaps
Mouse
Rat
Human
Orangutan
Dog
Horse
Opossum
Chicken
Stickleback

Mammal C ons

Gaps
Mouse
Rat
Human
Orangutan
Dog
Horse
Opossum
Chicken
Stickleback

Mammal C ons

Gaps
Mouse
Rat
Human
Orangutan
Dog
Horse
Opossum
Chicken
Stickleback

Mammal C ons

Mammal C ons

G aps
Mouse
R at
Human
Orangutan
Dog
Horse
Opossum
C hicken
S tickleback

Mammal C ons

G aps
Mouse
R at
Human
Orangutan
Dog
Horse
Opossum
C hicken
S tickleback

C hIP -WC EC hIP -WC EC hIP -WC EC hIP -WC E

C hIP -WC EC hIP -WC EC hIP -WC E



Gm129

:chr3

CpG Islands

9568300095683500956840009568450095685000956855009568600095686500
variableStep format

RefSeq Genes
CpG Islands (Islands < 300 Bases are Light Green)

Gm129

ChIP-WCE(Tag)

_ 100

_ 0

:chr3
--->

95686295
GGGTAAACGA

variableStep format

GGGTAAACGA
GGGTAAACGA
GGGTAAACGA
GGGTAAACGA
GGGTAAACGA
GGGTAAACGA
AAGTAACCGA
          
          

_ 100

_ 0

:chr3
--->

95686265
TTGTGCACTG

variableStep format

TTGTGCACTG
TTGTGCACTG
TTGTGCACTG
TTGTGCACTG
CCGCGCACTG
CCGTGCACTG
TTGTGCACTG
          
          

_ 100

_ 0

:chr3
--->

95686245
GAGTAACCTA

variableStep format

GAGTAACCTA
GAGTAACCTA
GAGTAACCAA
GAGTAACCAA
GAGTAACCAA
GAGTAACCAA
GGGTAACCGA
            
          

_ 100

_ 0

:chr3
--->

9568620595686210
ACGTGCACGG

variableStep format

ACGTGCACGG
ACGTGCACGG
CCGTGCACGG
CCGTGCACGG
CCGTGCACGG
CCGTGCACGG
GCGTGCACGG
          
          

_ 100

_ 0

:chr3
--->

Mammal Cons

Gaps
Mouse
Rat
Human
Orangutan
Dog
Horse
Opossum
Chicken
Stickleback

9568619095686195
CTGTGCACGC

variableStep format

CTGTGCACGC
CTGTGCACGC
CTGTGCACGC
CTGTGCACGC
CTGTGCACGC
CTGTGCACGC
CTGTGCACGC
          
          

_ 100

_ 0

CAAATG CACGTG CCAATG CACGTG CACGTG
S cale
chr7:

R efS eq G enes

C pG  Is lands

2 kb

52961000 52961500 52962000 52962500 52963000 52963500 52964000 52964500 52965000 52965500
variableS tep format

R efS eq G enes
C pG  Is lands  (Is lands  < 300 B ases  are Light G reen)

C hIP -WC E (T ag)

100 _

0 _

Dbp * ** ***

*

** ***

S cale
chr7:

--->

C pG  Is lands

Mammal C ons

G aps
Mouse

R at
Human

Orangutan
Dog

Horse
Opossum

C hicken
S tickleback

5 bases

52960183 52960184 52960185 52960186 52960187 52960188 52960189 52960190 52960191
G C C A T G T G C T

variableS tep format

G C C A T G T G C T
G C C A T G T G C T
G C C A T G T G C T
G C C A T G T G C T
G C C A T G T G C T
= = = = = = = = = =
G C C A C G T G C T
          
          

C hIP -WC E

100 _

0 _

C A T G T G

S cale
chr7:

--->

5 bases

52960209 52960210 52960211 52960212 52960213 52960214 52960215 52960216 52960217
C T C A T T G G C C

variableS tep format

C T C A T T G G C C
C T C A T T G G C T
C T C A T T G G C C
C T C A T T G G C C
C T C A T T G G C C
= = = = = = = = = =
= = C A T T G T C C
          
          

100 _

0 _

C A T T G G

S cale
chr7:

--->

5 bases

52960254 52960255 52960256 52960257 52960258 52960259 52960260 52960261 52960262
C C C A T T G G C C

variableS tep format

C C C A T T G G C C
C C C A T T G G C C
C C C A T T G G G C
C C C A T T G G G C
C C C A T T G G G C
= = = = = = = = = =
C T C A T T G G A G
          
          

100 _

0 _

C A T T G G

S cale
chr7:

--->

5 bases

52960360 52960361 52960362 52960363 52960364 52960365 52960366 52960367 52960368
C T C A T T G G C T

variableS tep format

C A T T G G C T
T T
C C C A T T G G C T
C G C A T T G G C T
C C C A T T G G C C
= = = = = = = = = =
C C T C
          
          

100 _

0 _

C A T T G G
S cale
chr7:

--->

Mammal C ons

G aps
Mouse

R at
Human

Orangutan
Dog

Horse
Opossum

C hicken
S tickleback

5 bases

52961457 52961458 52961459 52961460 52961461 52961462 52961463 52961464 52961465
G T C A C A T G G A

variableS tep format

Dbp

G T C A C A T G G A
G T C A C A T G G A
G T C A C A T G G A
G T C A C A T G G A
G T C A C A T G G A
= = = = = = = = = =
G T C A C A T G G G
          
          

C hIP -WC E

100 _

0 _

C A C A T G

S cale
chr7:

--->

5 bases

52963026 52963027 52963028 52963029 52963030 52963031 52963032 52963033 52963034
T A C A C C T G T C

variableS tep format

T A C A C C T G T C
T A C A C C T G T C
C A C A C C T G C T
T A C A C C T G C C
C A C A C C A G C C
C A C A A G G G C C
= = = = = = = = = =
          
= = = = = = = = = =

100 _

0 _

C A C C T G

S cale
chr7:

--->

5 bases

52963080 52963081 52963082 52963083 52963084 52963085 52963086 52963087 52963088
G C C A C G T G A G

variableS tep format

G C C A C G T G A G
G C C A C G T G A G
G C C A C G T G A G
G C C A C G T G A G
G C C A C G T G A G
G C C A C G T G A G
= = = = = = = = = =
          
= = = = = = = = = =

100 _

0 _

C A C G T G

S cale
chr7:

--->

5 bases

52963193 52963194 52963195 52963196 52963197 52963198 52963199 52963200 52963201
C A C A C G T G A T

variableS tep format

C A C A C G T G A T
C A C A C G T G A C
A G C A C G T G A C
A G C A C G T G A C
C G C A C G T G A C
G G C A C G T G A C
= = = = = = = = = =
          
= = = = = = = = = =

100 _

0 _

C A C G T G

Mammal Cons

Gaps
Mouse
Rat
Human
Orangutan
Dog
Horse
Opossum
Chicken
Stickleback

Mammal Cons

Gaps
Mouse
Rat
Human
Orangutan
Dog
Horse
Opossum
Chicken
Stickleback

Mammal Cons

Gaps
Mouse
Rat
Human
Orangutan
Dog
Horse
Opossum
Chicken
Stickleback

Mammal Cons

Gaps
Mouse
Rat
Human
Orangutan
Dog
Horse
Opossum
Chicken
Stickleback

C pG  Is lands

Mammal C ons

G aps
Mouse

R at
Human

Orangutan
Dog

Horse
Opossum

C hicken
S tickleback

C pG  Is lands

Mammal C ons

G aps
Mouse

R at
Human

Orangutan
Dog

Horse
Opossum

C hicken
S tickleback

C pG  Is lands

Mammal C ons

G aps
Mouse

R at
Human

Orangutan
Dog

Horse
Opossum

C hicken
S tickleback

Mammal C ons

G aps
Mouse

R at
Human

Orangutan
Dog

Horse
Opossum

C hicken
S tickleback

Dbp

Mammal C ons

G aps
Mouse

R at
Human

Orangutan
Dog

Horse
Opossum

C hicken
S tickleback

Dbp

Mammal C ons

G aps
Mouse

R at
Human

Orangutan
Dog

Horse
Opossum

C hicken
S tickleback

Dbp

C hIP -WC E C hIP -WC E C hIP -WC E C hIP -WC E C hIP -WC E

C hIP -WC E

C hIP -WC E

C hIP -WC E

C hIP -WC E

C hIP -WC E

C hIP -WC E

C T
T C A T G C

T G G CA T

T G



Cry1

S cale
:chr10
--->

5 bases

846481008464810184648102846481038464810484648105846481068464810784648108
AGGTAACCGG

variableS tep format

AGGTAACCGG
AGGTAACCGA
TGGTAACCGG
TGGTAACCGG
GGATAACCGA
TGGTAACCGA
CGCTAACCAA
          
          

_ 100

_ 0

C C A A T G

S cale
:chr10
--->

R efS eq G enes

C pG  Is lands

Mammal C ons
G aps
Mouse
R at
Human
Orangutan
Dog
Horse
Opossum
C hicken
S tickleback

5 bases

846478338464783484647835846478368464783784647838846478398464784084647841
GAGTAACCCG

variableS tep format

GAGTAACCCG
GAGTAACCCG
GAGTAACCTC
GAGTAACCTC
GAGTAACCTC
GAGTAACCTC
AGGTAACCGA
          
         

C hIP -WC E

_ 100

_ 0

C C A A T G

S cale
:chr10

C pG  Is lands

20 kb

84600000846050008461000084615000846200008462500084630000846350008464000084645000
variableS tep format

R efS eq G enes

C pG  Is lands  (Is lands  < 300 B ases  are Light G reen)
C ry1

C hIP -WC E

_ 100

_ 0

S cale
:chr10
--->

5 bases

846478528464785384647854846478558464785684647857846478588464785984647860
GGGTGCACTG

variableS tep format

GGGTGCACTG
GGGTGCACTG
GGGAGCACTG
GGGAGCACTG
GGGTGCACTG
GGGTACACTG
CGGTGCACTG
          
          

_ 100

_ 0

C A C G T/A G
S cale

chr11:

R efS eq G enes

CpG  Is lands

5 kb

68910000 68915000 68920000
variableS tep format

R efS eq G enes

C pG  Is lands  (Is lands  < 300 B ases  are Light G reen)

C hIP -WC E

100 _

0 _

S cale
chr11:

--->

5 bases

68908567 68908568 68908569 68908570 68908571 68908572 68908573 68908574 68908575
C T C A C G T G G C

variableS tep format

C T C A C G T G G C
C T C A C G T G G C
C T C A C G T G T A
C T C A C G T G T A
C G C A C G T G G A
C G A A C G G G G A
A G C A C G T G G A
= = = = = = = = = =
          

100 _

0 _

Per1

C A C G T G

S cale
chr11:

--->

R efS eq G enes
C pG  Is lands

Mammal C ons

G aps
Mouse

R at
Human

Orangutan
Dog

Horse
Opossum

C hicken
S tickleback

5 bases

68908383 68908384 68908385 68908386 68908387 68908388 68908389 68908390 68908391
T G C A C G T G T T

variableS tep format

T G C A C G T G T T
T G C A C G T G T T
G G C A C G T G T A
G G C A C G T G T A
G G C A C G T G T C
G G C A C G T G T A
T G C A C G T G T C
= = = = = = = = = =
          

C hIP -WC E

100 _

0 _

C A C G T G
S cale

chr11:
--->

R efS eq G enes
C pG  Is lands

Mammal C ons

G aps
Mouse

R at
Human

Orangutan
Dog

Horse
Opossum

C hicken
S tickleback

5 bases

68912227 68912228 68912229 68912230 68912231 68912232 68912233 68912234 68912235
C G C A T T G G C T

variableS tep format

C G C A T T G G C T
C G C A T T G G C T
C C C A T T G G - -
C C C A T T G G - -
= = = = = = = = = =
C C C A T T - -
C C C A T T G G - -
= = = = = = = = = =
          

C hIP -WC E

100 _

0 _

C A T T G G

S cale
chr11:

--->

5 bases

68912402 68912403 68912404 68912405 68912406 68912407 68912408 68912409 68912410
G G C C A A T G A G

variableS tep format

1
G G C C A A T G A G
G G C C A A T G A G
G G C C A A T G A G
G G C C A A T G A G
G G C C A A T G T G
G G C C A A T G A A
A G C C A A T G A T
= = = = = = = = = =
          

100 _

0 _

C C A A T G

S cale
chr11:

--->

5 bases

68908601 68908602 68908603 68908604 68908605 68908606 68908607 68908608 68908609
G T C C A A T G G G

variableS tep format

G T C C A A T G G G
G T C C A A T G G G
G A C C A A T G A G
G A C C A A T G A G
G A C C A A T G A G
G A C C G A A G A A
G A C C A A T A A G
= = = = = = = = = =
          

100 _

0 _

C C A A T G

S cale
chr11:

--->

5 bases

68908631 68908632 68908633 68908634 68908635 68908636 68908637 68908638 68908639
T G C C A A T G G T

variableS tep format

1
T G C C A A T G G T
T G C C A A T G G T
T G C C A A T G G A
C G C C A A T G G A
C G C C A A T G G C
C T C T A T T G C G
G A C C A A T T G G
= = = = = = = = = =
          

100 _

0 _

C C A A T G

C A C G T G

*
**

*

**
S cale

chr11:
--->

5 bases

68912283 68912284 68912285 68912286 68912287 68912288 68912289 68912290 68912291
T C C A C G T G C A

variableS tep format

T C C A C G T G C A
T C C A C G T G C A
T C C A C G T G C G
T C C A C G T G C G
= = = = = = = = = =
T C C A C G T G C G
T C C A C G T G C A
= = = = = = = = = =
          

100 _

0 _

C pG  Is lands

Mammal C ons
G aps
Mouse
R at
Human
Orangutan
Dog
Horse
Opossum
C hicken
S tickleback

C hIP -WC E

C pG  Is lands

Mammal C ons
G aps
Mouse
R at
Human
Orangutan
Dog
Horse
Opossum
C hicken
S tickleback

C hIP -WC E

Mammal C ons

G aps
Mouse

R at
Human

Orangutan
Dog

Horse
Opossum

C hicken
S tickleback

C hIP -WC E

Mammal C ons

G aps
Mouse

R at
Human

Orangutan
Dog

Horse
Opossum

C hicken
S tickleback

C hIP -WC E

Mammal C ons

G aps
Mouse

R at
Human

Orangutan
Dog

Horse
Opossum

C hicken
S tickleback

C hIP -WC E

Mammal C ons

G aps
Mouse

R at
Human

Orangutan
Dog

Horse
Opossum

C hicken
S tickleback

C hIP -WC E

Mammal C ons

G aps
Mouse

R at
Human

Orangutan
Dog

Horse
Opossum

C hicken
S tickleback

C hIP -WC E



S cale
chr15:

R efS eq G enes

CpG  Is lands

10 kb

81635000 81640000 81645000 81650000 81655000
variableS tep format

R efS eq G enes

C pG  Is lands  (Is lands  < 300 B ases  are Light G reen)

C hIP -WC E
(T ag)

100 _

0 _

Tef

S cale
chr15:

--->

5 bases

81641417 81641418 81641419 81641420 81641421 81641422 81641423 81641424 81641425
C C C A T T G G C T

variableS tep format

C C C A T T G G C T
C C C A T T G G C T
T C C A T T G G C T
T C C A T T G G C T
T C C A T T G G C T
T C C A T T G G C T
T C C A T T G G C T
= = = = = = = = = =
= = = = = = = = = =

100 _

0 _

C A T T G G

S cale
chr15:

--->

R efS eq G enes

C pG  Is lands

Mammal C ons

G aps
Mouse

R at
Human

Orangutan
Dog

Horse
Opossum

C hicken
S tickleback

5 bases

81641371 81641372 81641373 81641374 81641375 81641376 81641377 81641378 81641379
C G C A C G T G C A

variableS tep format

5
C G C A C G T G C A
C G C A C G T G C A
C G C A C G T G C G
C G C A C G T G C G
C G C A C G T G C T
G G C A C G T G C T
C G C A C G T G C A
= = = = = = = = = =
= = = = = = = = = =

C hIP -WC E

100 _

0 _

C A C G T G

S cale
chr15:

--->

5 bases

81641482 81641483 81641484 81641485 81641486 81641487 81641488 81641489 81641490
T C C A C G T G A C

variableS tep format

1
T C C A C G T G A C
T C C A C G T G A C
T C C A C G T G A C
T C C A C G T G A C
T C C A C G T G A C
T C C A C G T G A C
T C C A C G T G A C
= = = = = = = = = =
= = = = = = = = = =

100 _

0 _

C A C G T G

S cale
chr15:

--->

5 bases

81641692 81641693 81641694 81641695 81641696 81641697 81641698 81641699 81641700
C T C A C C T G G C

variableS tep format

C T C A C C T G G C
C T C A C C T G G C
C T C A C C T G G C
C T C A C C T G G C
C T C A C G G C
C T C A C T T G G C
C T C A C C T G G C
= = = = = = = = = =
= = = = = = = = = =

100 _

0 _

C A C C T G

S cale
chr15:

--->

5 bases

81641704 81641705 81641706 81641707 81641708 81641709 81641710 81641711 81641712
A G C A C G T G T C

variableS tep format

A G C A C G T G T C
A G C A C G T G T C
C G C A C G T G T C
C G C A C G T G T C
C A C A C G T G C C
C G C A C G T G T C
C G C A C G T G C C
= = = = = = = = = =
= = = = = = = = = =

100 _

0 _

C A C G T G

Rev-erbα

S cale
:chr11

R efS eq G enes

C pG  Is lands

5 kb

98630000986350009864000098645000
variableS tep format

R efS eq G enes

C pG  Is lands  (Is lands  < 300 B ases  are Light G reen)

C hIP -WC E (T ag)

_ 100

_ 0

*
**

***

*
**

***

S cale
:chr11
--->

5 bases

986448549864485598644856986448579864485898644859986448609864486198644862
CCGTGCACCG

variableS tep format

CCGTGCACCG
CCGTGCACCG
CCGTGCACCG
CCGTGCACCG
CCGTGCACCG
CCGTGCACCG
CCGTGCACCG
          
          

_ 100

_ 0

C A C G T G

S cale
:chr11
--->

5 bases

986448319864483298644833986448349864483598644836986448379864483898644839
CTGTACACGT

variableS tep format

CTGTACACGT
CTGTACACGT
CTGTACACGT
CTGTACACGT
CTGTACACGT
CTGTACACGT
CTGTACACGC
          
          

_ 100

_ 0

C A C A T G

S cale
:chr11
--->
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Figure legends 

Figure S1-4. Genomic maps of BMAL1 binding sites from ChIP-seq. 

BMAL1 binding promoters of Per2, Cry2, Gm129, Dbp, Cry1, Per1, Rev-erb and Tef 

from ChIP-seq in UCSC genome browser view. The y-axis shows difference of Tag 

number between anti-BMAL1 and WCE (control). The ChIP-seq tag profile shows 

green color above the RefSeq genes. Each enlarged view is shown on the downside. 

These BMAL1 binding sites include E-box and E-box like element (Red shadow) and 

CCAATG element (Blue shadow) as in enlarged view. Mammal Cons (deep blue color) 

show conservation histogram in mammals in UCSC genome browser view. CpG islands 

are regions where CpGs are present at significantly higher levels than is typical for the 

genome as a whole. These data were derived from NIH3T3 mouse fibroblasts. 

 

Figure S5. Correlation between data and cosine fit. 

(A) Rhythmicity indicates correlation between data and cosine fit. The dashed line 

indicates the chance level. (B) Gm129 and Bmal1 are almost antiphasic with acrophases 

separated by 10 hours. (*p<0.001) 

 

Figure S6. Determination of rhythmicity level above chance. 

(A) Rhythmicity of each sample. (B) Rhythmicity of each sample is compared with that 

evaluated from random surrogate; p < 0.2 (one-sided t-test) correlates with rhythmicity 

> 0.7. (C) Correlation between rhythmicity and p-value.  



 

Figure S7. Relationship between ChIP-signals and rhythmicity 

(A) Correlation between rhythmicity and total ChIP-seq tags. (B) Correlation between 

rhythmicity and ChIP-chip fold-change. (C) Correlation between ChIP-seq tags and 

ChIP-chip fold-change.  

 

Figure S8. Differences in expression pattern of metabolic genes in the liver of 

Bmal1-/- mice. 

Temporal expression profiles of selected hepatic metabolic genes. Abscissa presents 

time at ZT (Zeitgeber time) 0 and 12, ordinate presents signal intensity from microarray. 

Shown are the mean ± S.E. of 3 mice of each genotype. (A) Genes relevant to glucose 

and drug metabolism. (B) Nuclear receptors. 
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