
Figures S1, S2, S3. Output of MuMoD compared with MEME, Weeder, PeakMotifs,

and ChipMunk.

Figure S1 shows results for proteins profiled in HL1, (A) p300, (B) Tbx5, (C) Srf, (D) Nkx2-5,

(E) Gata4, and (F) Mef2. Figure S2 shows results for Gata3 profiled in (A) CD4, (B) CD8, (C) DN,

(D) DP, (E) NKT, (F) Th1, (G) Th17, (H) Th2, (I) nTreg. Figure S3 shows results for (A) cohesin

subunit Smc1a in ES, (B) mediator subunit Med12 in ES, (C) mediator subunit Med12 in MEF,

(D) Smc1a and Med12 in ES, and (E) Sox2 and CTCF in ES.

Figure S4. ChIP enrichment of sequences without a motif in the p300 set

(A) Density of three modes identified in the p300 set along the sequences sorted by ChIP enrichment

is illustrated in red, blue and, black, respectively. The density of sequences with no mode is shown in

magenta. (B) Boxplots of the ChIP enrichment score or peak heights are shown for each mode. Both

figures indicate that sequences without a motif are more likely to have a lower ChIP enrichment.

Figure S5. Proximity of modes in mediator set to TSS.

Five modes are identified in the Med12-bound sequences in ES cells. The boxplot of distances to the

closest TSS of the sequences in each mode are shown in red, which all other modes is in blue. Modes

1 and 2 are more enriched close to TSS, while the other three modes are more likely to be farther

away.

Table S1. The variation in the number of identified modes with λ

The number of optimal modes changes with the value of λ that is used to penalize complex models. A

large value ≥ 20 gives at the most two modes. A low value of 1 typically returns more modes. Since

the maximum number of modes allowed was 6, we do not see numbers greater than that.
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S1(A) p300 in HL1; 1282 sequences
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S1(B) Tbx5 in HL1; top 5000 sequences
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S1(C) Srf in HL1; top 5000 sequences
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S1(D) Nkx2-5 in HL1; top 5000 sequences
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S1(E) Gata4 in HL1; top 5000 sequences No consensus in database, expected: WGATAA
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S1(F) Mef2 in HL1; 1248 sequences
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1

2

b
it
s

G
C
A

G

C
G

T
C
G
C
C

T
G
G

T

C
T
CC
T

A

C
T

A

GCCTCTACTGC
MEME 5: 51 sites

0

1

2

b
it
s

G

A

T
C

G
T
G

T
A

G
T
G

A
T
C

G

TTCTT TCTACTGCTGAT

Chipmunk 1: 1090 sites

0

1

2

b
it
s

T

G

A

T

A
G
C

A
G
T

G
A
A
G
C

G
A

A
C
T
AG
C

G
A

T

G
A
C

A
G

Chipmunk 2: 10 sites

0

1

2

b
it
s

TGCCATGGACTAGAGGATCGATAGTCGCT

mode 1: 483 sites

0

1

2

b
it
s

C
GAGCGCAAAGACG

mode 2: 307 sites

0

1

2

b
it
s

T
G

G

T

CTATATACTACTGATGATAG
mode 4: 52 sites

0

1

2

b
it
s

CC
T
T

GCTGAGTGCA
mode 3: 177 sites

0

1

2

b
it
s

G

T

A
GGGTGTCAGTGTAGGTAC

0

1

2

b
it
s

T

CTCAATATATTAATGATAG 0

1

2

b
it
s

A

T

C
C

T
T

AATTATATAGTAAG
Literature consensus



S2(A) Gata3 in CD4; 1570 sequences

MEME

WEEDER

PEAKMOTIFS

CHIPMUNK

MUMOD

PeakMotifs 1: 233 sites

0

1

2

b
it
s

T
AGA
A

C

T
T

AA
T

A

C

G
G
A
C

G

A

T
G

T

A

C
C

A

T

PeakMotifs 2: 594 sites

0

1

2

b
it
s

T

G

C
G

C
G

C
G

C
G

T
A

G

C
G

C
G

C
G

C
G

C

PeakMotifs 3: 203 sites

0

1

2

b
it
s

T

G

C

A
G

C

A
A

G

C
C

AGGATAAGCAT
C

A

T

G
C

A

T

G

PeakMotifs 4: 170 sites

0

1

2

b
it
s

T

A

G

T

AA
T

C
G

A

C
G
A
T

C
G

C

A
T
A

PeakMotifs 5: 269 sites

0

1

2

b
it
s

A

CAGCCCAG

Weeder 1: 2097 sites

0

1

2

b
it
s

GATAGAAG
Weeder 2: 727 sites

0

1

2

b
it
s

C
A

GAGACGATCGAAAG
Weeder 3: 135 sites

0

1

2
b
it
s

GATAGAGACCAGAGTC
Weeder 4: 44 sites

0

1

2

b
it
s

T

A

G
T

A
A

GATTATATAGCAGACTGC

MEME 1: 1568 sites

0

1

2

b
it
s

T

A

G
A
G
A
G
A
G
A

G
C

T
A
A

G
A
G
G
A
G
A
C

A
G
G

AG
AG
A
A
G
C

A
G

MEME 2: 226 sites

0

1

2

b
it
s

C
A
C

ACAGTCATCACACATACATCACATGAGCACATCAGCA
MEME 3: 212 sites

0

1

2

b
it
s

A

G

C
A

T

C
A

G

C
T

A
C
A

CC
A

T

CC
A

C
T

C

AC
A

T

C
A

T

CC
G

A
C

MEME 4: 226 sites

0

1

2

b
it
s

T
A
C

G
T

ATGTCGTCGCTATATCATC
MEME 5: 930 sites

0

1

2

b
it
s

C

G
A
G
A
CAGGAAAG

Chipmunk 1: 1170 sites

0

1

2

b
it
s

T
C
A

C
T
G

C
T
T
CCATTCGCTTCTCTCACT

Chipmunk 2: 120 sites

0

1

2

b
it
s

C

G
T
T
G

C
C
A

T
G

T
C
G
TG
A

G

T
T
G
C

T

G

TGTCGT

mode 1: 411 sites

0

1

2

b
it
s

T

G

A

A

C

G

C

T
AGATAA

mode 3: 277 sites

0

1

2

b
it
s

T
AGATTACGACGCAGAATGCGAT

mode 4: 170 sites

0

1

2

b
it
s

A

T

G
T

A

G
A

G
T

A

G
T

G
A

G

TGGAGAG TAGCAGAGAGACTG
mode 5: 158 sites

0

1

2

b
it
s

C

T
AGATTAGATCGAATGCGATCG

mode 2: 358 sites

0

1

2

b
it
s

G

A

C

G
A
A
G

C
C

AGGATAAGACTATCGAG

0

1

2

b
it
s

C

T

AGA
G
T
G

T
A
T

A
G

0

1

2

b
it
s

A

T
C
C

A
T
C
ATC
G

A

T

Literature consensus



S2(B) Gata3 in CD8; 1213 sequences

MEME

WEEDER

PEAKMOTIFS

CHIPMUNK

MUMOD

PeakMotifs 1: 202 sites

0

1

2

b
it
s

G

T

C

A
T

G

A
T

G

C
C

AGGA
G

T

A
C

A

G
C

A

G
T
C

T

A

G

PeakMotifs 2: 548 sites

0

1

2

b
it
s

C

G

T

C
T

A

G

C
A

C
T

C
G

A

A

G

C
G

C
G

T

C
G

T

A

C
A

T

G

C
C

PeakMotifs 3: 444 sites

0

1

2

b
it
s

TGAGCTCA
PeakMotifs 4: 440 sites

0

1

2

b
it
s

C

GC

C

A
GCGGCGTATGCGCCGGC

PeakMotifs 5: 480 sites

0

1

2

b
it
s

T
AGATAACGGA

Weeder 1: 970 sites

0

1

2

b
it
s

GATGAAG
Weeder 2: 52 sites

0

1

2

b
it
s

T

C
T

C

GTTATCAGT
Weeder 3: 88 sites

0

1

2
b
it
s

GATAAGACACGATC
Weeder 4: 35 sites

0

1

2

b
it
s

GATATACTCAGATCTATACG

MEME 1: 1213 sites

0

1

2

b
it
s

C
T
C
T
G

C
T
T
C
C

A
T
C

G
T
T
C
A

T
C
C
T
G

T
C
A

C
T
G

T
C
C
T
G

T
C
A

C
T

MEME 2: 182 sites

0

1

2

b
it
s

T
AGATTACGACGACGAGTC

MEME 3: 220 sites

0

1

2

b
it
s

G

T
C
A

T
C
T

A

C
A

T

C

A

G

C

A

T

C
T

C
A

T
CC
T

A

C
C

T
A
G
C
A
T

C
T
A

C
G

T

A

C
T

G

A

C

MEME 4: 135 sites

0

1

2

b
it
s

T
AGATTACGAAGCAGATCAT

MEME 5: 59 sites

0

1

2

b
it
s

C

G
A
T

G

A

C
G

ACA
G

T

C
T

A
G

CG
A
G

A

CA
G

T

C
C

T
A
A

C
T

A

Chipmunk 1: 1000 sites

0

1

2

b
it
s

G

A

C

G
AG
A
C
A

G
G
A
A

C
GATGCAGAGACAG

Chipmunk 2: 43 sites

0

1

2

b
it
s

A

G
C
T

G
A
G
C
T
C

A
A

G
C
T

C
A
G

C

C

A

T

C

TTC
A

T
C
T

C

A

mode 1: 578 sites

0

1

2

b
it
s

C

T
AGATAGAACGCGA

mode 2: 208 sites

0

1

2

b
it
s

C

T
A
A

GATTACGAGACGATCAT
mode 3: 196 sites

0

1

2

b
it
s

T

G
A
A

G

C

G

AGG
C

A
T

AG
C

G

T
GA
G

0

1

2

b
it
s

C

T

AGA
G
T
G

T
A
T

A
G

0

1

2

b
it
s

A

T
C
C

A
T
C
ATC
G

A

T

Literature consensus



S2(C) Gata3 in DN; 2807 sequences

MEME

WEEDER

PEAKMOTIFS

CHIPMUNK

MUMOD

PeakMotifs 1: 633 sites

0

1

2

b
it
s

T

A ATTTTTATA
PeakMotifs 2: 340 sites

0

1

2

b
it
s

C
G

AAAAACA
PeakMotifs 3: 531 sites

0

1

2

b
it
s

CCACTACTC
PeakMotifs 4: 375 sites

0

1

2

b
it
s

T

A
T

GATACGTTAATTAC
PeakMotifs 5: 682 sites

0

1

2

b
it
s

C

G

CCG
A

T

G

C
T

G

C
T

A

G

C
A

T

G

C
A

T

G

C
G

T
C

Weeder 1: 4767 sites

0

1

2

b
it
s

AGATAAA
Weeder 2: 977 sites

0

1

2

b
it
s

A

GAGATAAAGAGAT
Weeder 3: 282 sites

0

1

2
b
it
s

GATAA CGAATC
Weeder 4: 189 sites

0

1

2

b
it
s

A
A

GAATTAA CAGAATTCAT

Chipmunk 1: 2217 sites

0

1

2

b
it
s

A

G
C
T
AGAGGAGAAGAGCGAGAGACGA

Chipmunk 2: 54 sites

0

1

2

b
it
s

G

A

T
C
T

C
A
C

A

T

T

C

G

G
T
C

A

G
G

A
T
A

G
C
T
C

A

G
T
A

G

C
T
A

C

mode 1: 570 sites

0

1

2

b
it
s

A T
AGATAACAGCGACGA

mode 4: 382 sites

0

1

2

b
it
s

T

G
A
T

G
A
T

G

A
T

G

A
A

G
C
T

AGG
C

A
T

AAGCGTAGAGGAGA
mode 5: 339 sites

0

1

2

b
it
s

T
AGATTCG G

A

GT
AGATTATGAGA

MEME 1: 2806 sites

0

1

2

b
it
s

T

A
G

A
G
T

G
A
A
G
A

G

C

T
A
A
G
A
G
G
A
T

G
A
A
G
G

A
G
AG
A
A
G
C

G
A

MEME 2: 488 sites

0

1

2

b
it
s

T

G

A
G

C
A
C

A
G

C
A
G

C
A
C
AAGCAAGCATCACACAGCACA

MEME 3: 211 sites

0

1

2

b
it
s

G

T

C
T

A
C
A

C
A
C
T

A
C

A
C
A

C
T

A
CC
T

A
C
G

A
C
T

A
C
A
C
T

A
C
T

C
T

C
A

MEME 4: 382 sites

0

1

2

b
it
s

T
AGATTAGAGCGAATCAT

MEME 5: 270 sites

0

1

2

b
it
s

T
AGATAGAACGAGTCAT

mode 2: 446 sites

0

1

2

b
it
s

T
AGATTATGA CGAATCAT

mode 3: 401 sites

0

1

2

b
it
s

T
AGATTACGAACGAGTTCGAT

mode 6: 187 sites

0

1

2

b
it
s

A

G
T
G
T
A

T
G
A

C

TTCTGCTCAGCTATCATT CTCAT

0

1

2

b
it
s

C

T

AGA
G
T
G

T
A
T

A
G

0

1

2

b
it
s

A

T
C
C

A
T
C
ATC
G

A

T

Literature consensus



S2(D) Gata3 in DP; 1736 sequences

MEME

WEEDER

PEAKMOTIFS

CHIPMUNK

MUMOD

PeakMotifs 1: 464 sites

0

1

2

b
it
s

T
AGATAAGGA

PeakMotifs 2: 771 sites

0

1

2

b
it
s

T

CTCCC
G

T
A

G

CC
G

C
G

C
C

PeakMotifs 3: 236 sites

0

1

2

b
it
s

G

T

C

A
C

G

A
A

T

G

C
C

A
A

GG
T

C

ATAAG
G

C

A

T
C

T

A

G

PeakMotifs 4: 565 sites

0

1

2

b
it
s

C

G
C

T

C

A

GCG
G

C
G

T

A
G

T
C
T

C

G
T

G

C
GG

C

PeakMotifs 5: 635 sites

0

1

2

b
it
s

C

A

T

C

GC
T

G

CC
T

C
G

A
T

G

C
T

G

C
G

T

C
T

G

C
G
C

Weeder 1: 2432 sites

0

1

2

b
it
s

CTTATCTC
Weeder 2: 814 sites

0

1

2

b
it
s

AGAATAAACGGA
Weeder 3: 140 sites

0

1

2
b
it
s

GATAGAACCAGATC
Weeder 4: 54 sites

0

1

2

b
it
s

T

A

C

GAGATTAGATAGCAGAATTC

MEME 1: 1727 sites

0

1

2

b
it
s

G

T
C
T
C
T
C
A

C
T
G

C

T
G

T
CT
C
A

C
T
T
C
T
C
C

A
T
T
G

C

T
C
T
C
A

C
T

MEME 2: 328 sites

0

1

2

b
it
s

A

T

G

C
T

G

A

C
G

A

T

C
G

A
C
A

C

G

A

C
T

C
A

C
A

C
T

A

C
C

T

G

A
G

C
T

C
T

A

C
G

A

T

C
G

T

A

C

MEME 3: 226 sites

0

1

2

b
it
s

T

A
C

G
A
C

A
T

C

A
G

C

A
G

C

T
A
C

G

A
C
AACGATCAGCAACATCA

MEME 4: 287 sites

0

1

2

b
it
s

T
A
C

G
G

T

C

ATGTCGTCCTATATCAT
MEME 5: 92 sites

0

1

2

b
it
s

A

T

C
C

A
G

C
T

A
A

CAGTC
C

T

G

A
G

C
C

A
A

T

C
C

T

A
A

C
C

T

A
G

A

C
T

C

A

Chipmunk 1: 1497 sites

0

1

2

b
it
s

G

C
T
C
T
C
T
G

C
T
A

T
C

T
C
C
T
G

C
T
T
CC
A

T
C
T
G

Chipmunk 2: 34 sites

0

1

2

b
it
s

G
T
G

C
TTCTGGACACTAGATGATCCTAGAC

Chipmunk 3: 2 sites

0

1

2

b
it
s

AC AT TA

mode 1: 318 sites

0

1

2

b
it
s

T
AGATTAGACGCAGATGCGAT

mode 2: 285 sites

0

1

2

b
it
s

T
AGATAAACGCGA

mode 3: 257 sites

0

1

2

b
it
s

A
CAGGAAAGCT

mode 4: 246 sites

0

1

2

b
it
s

C

C

T
A
A

GATTACGAACGAATCAT
mode 6: 194 sites

0

1

2

b
it
s

C

T
A
A

GATTCG C

A
G

C

A

G
G

T
AGATTATGAACGGA

mode 5: 199 sites

0

1

2

b
it
s

CT
C
T

A

C
A

T

C
A

T

C
T

A
C
T

A

C
T

C
T

A

C
T

C
A

T

C
G

T

A
T

C
G

T

C
A

T

C
T
C
A

T
C

0

1

2

b
it
s

C

T

AGA
G
T
G

T
A
T

A
G

0

1

2

b
it
s

A

T
C
C

A
T
C
ATC
G

A

T

Literature consensus



S2(E) Gata3 in NKT; 1298 sequences

MEME

WEEDER

PEAKMOTIFS

CHIPMUNK

MUMOD

PeakMotifs 1: 188 sites

0

1

2

b
it
s

A

C

G

A

G

T

C

A
G

C
C

AG
C

GATAAGGATTCAGTCAG
PeakMotifs 2: 527 sites

0

1

2

b
it
s

G

T

C
T

C
A

C
A

C
G

T

A

A

C
G

CC
A

G

T

C
G

A

T

C
C

PeakMotifs 3: 335 sites

0

1

2

b
it
s

T

C

AGATATA
A

T

C

G
G
A

PeakMotifs 4: 192 sites

0

1

2

b
it
s

G

T

C
A
C

G

A
A

C
A

C
C

A
G

CTAATTGCATCACT

PeakMotifs 5: 88 sites

0

1

2

b
it
s

T

GATAGTGCCTAT

Weeder 1: 1240 sites

0

1

2

b
it
s

CTTTCATC
Weeder 2: 205 sites

0

1

2

b
it
s

T

C
G

T
CTTATCAGT

Weeder 3: 81 sites

0

1

2
b
it
s

GATAGAGACCAGATC
Weeder 4: 29 sites

0

1

2

b
it
s

C

A
G
A

T

G

C
T

AG
T

ATCAACAGCAGTGAC

MEME 1: 1298 sites

0

1

2

b
it
s

T

G
A
C
A

G
T

G
A
C

A

G
T

G

A
T

A
G

C

A
G
C

G
A
A
G
C

G
A

G

T
A
A
G
C

A
G
G

C

A
T

G

A
C

A
G

MEME 2: 224 sites

0

1

2

b
it
s

G

T

C
T
A

C
G

C
T

A
C
G

A

T

CC
A

T
C
A

C
T

A

C
T

C

A
T

A

G

C
T

G

A

C
T

C
A

T

C
A

G

C

MEME 3: 227 sites

0

1

2

b
it
s

T
AGATTACGACAGCGAACGTTGCAT

MEME 4: 58 sites

0

1

2

b
it
s

A

C
C

A
T

A

CATGCGCTATACTGAGCTGATGACTCATCGAAGCCA
MEME 5: 443 sites

0

1

2

b
it
s

C

G

A
A

G

CAGGATAAGGCTGAG

Chipmunk 1: 1118 sites

0

1

2

b
it
s

T
CTGCTTCCATTCGCTGCTCTCT

Chipmunk 2: 52 sites

0

1

2

b
it
s

G
T
C
G
G

T
A
T

G
G

A
C

G

T
T

G
T

G
A
G

C
C

A
T

Chipmunk 3: 11 sites

0

1

2

b
it
s

G

T
A

A

GGCCAGATGCTCAAGATCACATCG

mode 1: 536 sites

0

1

2

b
it
s

C

T
AGATAGACAGCGA

mode 2: 347 sites

0

1

2

b
it
s

C

G
A
A

G

CAGGAAAG
mode 3: 198 sites

0

1

2

b
it
s

T
AGATTACGACGGACATCGAT

mode 4: 75 sites

0

1

2

b
it
s

T

A

G

T

AG
T

ATCTGTAGGCTACG GGTAATGTAGTTGA

0

1

2

b
it
s

C

T

AGA
G
T
G

T
A
T

A
G

0

1

2

b
it
s

A

T
C
C

A
T
C
ATC
G

A

T

Literature consensus



S2(F) Gata3 in Th1; 921 sequences

MEME

WEEDER

PEAKMOTIFS

CHIPMUNK

MUMOD

PeakMotifs 1: 521 sites

0

1

2

b
it
s

TGACGTCA
PeakMotifs 2: 224 sites

0

1

2

b
it
s

T
AGATGA

T

A
A

C

G
G
A
C

G

A

T
A

T

C
T

PeakMotifs 3: 340 sites

0

1

2

b
it
s

G

A

T

C
G

C
G

C
G

C
G

A
T
T

C
G

C
G

CC
PeakMotifs 4: 273 sites

0

1

2

b
it
s

T

C

G

A
A

G

C
G

C

A
C

G
A

G
C

A
G

AAGGAT
C

A

T

G

PeakMotifs 5: 458 sites

0

1

2

b
it
s

C

A

T

G

C
A

C
A

C
T

G

C
C

A

T
T

C
G

C
G

C
G

A

T

C
C

Weeder 1: 856 sites

0

1

2

b
it
s

GATAAAG
Weeder 2: 288 sites

0

1

2

b
it
s

A

GAGATAAAGAGAT
Weeder 3: 90 sites

0

1

2
b
it
s

GATAAGACCAGATC
Weeder 4: 49 sites

0

1

2

b
it
s

T
AGAGTAA CAGATACTA

MEME 1: 921 sites

0

1

2

b
it
s

G

T
C
C

A
T
C

G

T
G

T
C
T
C
C
A

T
G

T

C

A

C
T
G

C
T
C
T
G

T
C
A

C
T
G

T
C

C
T
T
C
A

C
T

MEME 2: 172 sites

0

1

2

b
it
s

G

A

C
T

C
A

T
CC
C
T
A

A

G

C
A

C
T

C
A

T
C
T

A
C
T

A
C
T

A

C

T

A

C
A

G

C
T

A
C

MEME 3: 138 sites

0

1

2

b
it
s

T
AGATTAGAACGCAGATC

MEME 4: 190 sites

0

1

2

b
it
s

C
A
C

A
C

G

A
A
C
C
A
C
ACAAGACCACACGAACTCATCACGTA

MEME 5: 63 sites

0

1

2

b
it
s

T
AGATAGAACGAGTCAT

Chipmunk 1: 792 sites

0

1

2

b
it
s

G

C
T
C
T
C
T
C
T
T
C

T
C
C

T
G

C

TT
CCATTCG

Chipmunk 2: 31 sites

0

1

2

b
it
s

A
T
A

GTCGGATTAGGCATCAGTGCAGATTAG
Chipmunk 3: 5 sites

0

1

2

b
it
s

A
T
C
A
T
GTGTGGCATGTGGAACA

mode 2: 213 sites

0

1

2

b
it
s

T
A
T

GATTAGACGCGAGATGCAT
mode 3: 154 sites

0

1

2

b
it
s

T
A
A

GATGATGAACGGACAGTTCATGC
mode 1: 417 sites

0

1

2

b
it
s

C

G
A
A

G

CAGGAAAG

0

1

2

b
it
s

C

T

AGA
G
T
G

T
A
T

A
G

0

1

2

b
it
s

A

T
C
C

A
T
C
ATC
G

A

T

Literature consensus



S2(G) Gata3 in Th17; 250 sequences

MEME

WEEDER

PEAKMOTIFS

CHIPMUNK

MUMOD

PeakMotifs 1: 62 sites

0

1

2

b
it
s

A AGATAATGGCA
PeakMotifs 2: 102 sites

0

1

2

b
it
s

G

C
C

GCG
G

CGCTGCAGCGC C
PeakMotifs 3: 5 sites

0

1

2

b
it
s

AACAGGAAACT

Weeder 1: 451 sites

0

1

2

b
it
s

CTTATCTC
Weeder 2: 161 sites

0

1

2

b
it
s

A

C

GAAGACAGTCGAAAG
Weeder 3: 25 sites

0

1

2
b
it
s

GATAGAGACACGATC
Weeder 4: 15 sites

0

1

2

b
it
s

AGAGTAAGACCAGATCTA

MEME 1: 244 sites

0

1

2

b
it
s

G

T

CC
T
T
C
C
T
G

T
C

A

T
C
T
C
T
C
C

A
T
T

G

CT
C
A

C
T
G

T
C
T
C
A

C
T
G

T

C

MEME 2: 58 sites

0

1

2

b
it
s

A

G

C
T

A

G

C
G

A
C
T

G
C
T

C
A

T

C
A

CC
G

T

A
G

A

C
T

CC
A

T

C
G

A

C

MEME 3: 54 sites

0

1

2

b
it
s

G

C
AAGA TCATACAATACGCACAGAGACTCACATCA

Chipmunk 1: 236 sites

0

1

2

b
it
s

T
CTCTTCTC

A

TCTGGCTGTCCTTCACT
Chipmunk 2: 8 sites

0

1

2

b
it
s

AGATGTCGTACTGGACATGCTTGAGT

mode 1: 214 sites

0

1

2

b
it
s

T
AGATTATGAACGCGAA

0

1

2

b
it
s

C

T

AGA
G
T
G

T
A
T

A
G

0

1

2

b
it
s

A

T
C
C

A
T
C
ATC
G

A

T

Literature consensus



S2(H) Gata3 in Th2; top 5000 sequences

MEME

WEEDER

PEAKMOTIFS

CHIPMUNK

MUMOD

PeakMotifs 1: 793 sites

0

1

2

b
it
s

ATCAGAT
PeakMotifs 2: 1826 sites

0

1

2

b
it
s

TGAGCTCA
PeakMotifs 3: 1566 sites

0

1

2

b
it
s

G

C
G

CC
T

A
G
G

C
G

C
G

A

C
G

C
G

C

PeakMotifs 4: 1169 sites

0

1

2

b
it
s

CC
G

AC
C

A
T

C
TCC
A

G

C

T

PeakMotifs 5: 690 sites

0

1

2

b
it
s

C
ATTTTTA

Weeder 1: 2203 sites

0

1

2

b
it
s

CTTATC
Weeder 2: 2558 sites

0

1

2

b
it
s

A

G

CAGACAGTGCAACAG
Weeder 3: 246 sites

0

1

2
b
it
s

C

A

T

A

T

C

GATGCTTATC
Weeder 4: 88 sites

0

1

2

b
it
s

T

A

G

C
T

AGAGT
C

T

AA
C

T

A

G
C

G

A
A
T
G

A

C
T

A

Chipmunk 1: 4146 sites

0

1

2

b
it
s

G

A
G

AG
A
A

G
CAGAG

G

C
AAAG

Chipmunk 2: 119 sites

0

1

2

b
it
s

G

T
A
A

T
G
A

C

G

T

G
A
A

T

G

A

G

C
A
T
C

T

G
G

A

TG
A

G
T
T
G

Chipmunk 3: 11 sites

0

1

2

b
it
s

C
A

C
T

G
T
C

G

A
A

GCCAGA ACTACGTC

mode 2: 1593 sites

0

1

2

b
it
s

T
AGATAAACGCGA

mode 3: 339 sites

0

1

2

b
it
s

C

AGATTACGA GCAATCAT
mode 4: 290 sites

0

1

2

b
it
s

G
ATGACTACA

mode 5: 221 sites

0

1

2

b
it
s

G

T

C

A

C

G

T
C

T

A

G

TG
A

C

T
T

GG
C

T
A
T
G

T
G

T

C
T

C

G

A

T

A

G

T

G

C
T

MEME 1: 5000 sites

0

1

2

b
it
s

T
C
C

T
C

G

T
T
CCTTCGACT

MEME 2: 949 sites

0

1

2

b
it
s

T

A

G
T

A

G
A
G
T

A

G
A

C
G
G

A
T
T

G
T

A

G
T

A

G
A

G
C

T

A

G
T

A

G

T

A
G
T

A

G
T

A

G
T

C

A

G

MEME 3: 546 sites

0

1

2

b
it
s

G

T

A
G
A
G

C

A
G

A
T

G

A
G
C
A
C
AACAGCAGCACACGATCGAGCATCA

mode 1: 1959 sites

0

1

2

b
it
s

T

G
A
A

G

CAGGAAAG

MEME 4: 218 sites

0

1

2

b
it
s

G

A
C
C

T

A
T

G

CA
T

A

G

C
T

G

A
G

A

T
C
G
A
T

G

C
G

AGCCTAATCTAAGCTCA
MEME 5: 117 sites

0

1

2

b
it
s

T

G
A

G

A
CC
T

G

A
G
C
A

T
CAGAGTGGTGTACAGGCACT

0

1

2

b
it
s

C

T

AGA
G
T
G

T
A
T

A
G

0

1

2

b
it
s

A

T
C
C

A
T
C
ATC
G

A

T

Literature consensus



S2(I) Gata3 in iTreg; top 5000 sequences

MEME

WEEDER

PEAKMOTIFS

CHIPMUNK

MUMOD

PeakMotifs 1: 1769 sites

0

1

2

b
it
s

ATTTGTTA
PeakMotifs 2: 2075 sites

0

1

2

b
it
s

G

C
G

CC
T

A

GC
G

CACATCCTGCGC
PeakMotifs 3: 3166 sites

0

1

2

b
it
s

G

C

G

CG

C
T

A

G
G

CGCTGC
G

T

A

C
G

C
T

A

G

A

T

G

C
T

G

C
A

T

G

C
A

T

G

C
C

PeakMotifs 4: 2271 sites

0

1

2

b
it
s

A

C

G
G

C
C

GGCAGCCGTTCGCCGGC
PeakMotifs 5: 1001 sites

0

1

2

b
it
s

G

A

T

C
A

G

T

C
T

G

A
T

C
C

A
TT
A

G

CC
C

A

G

T
A

T

C

G
G

A

C
T
G

C

T

mode 3: 783 sites

0

1

2

b
it
s

G

T

AGATAACGGAGAT
mode 5: 421 sites

0

1

2

b
it
s

C

T
AGATCTACGACGTCAATTCAT

Weeder 1: 9423 sites

0

1

2

b
it
s

GATAGAAG
Weeder 2: 2206 sites

0

1

2

b
it
s

AGAGATAAGACAG
Weeder 3: 22 sites

0

1

2
b
it
s

T

G

C
A

G
G

A
G

A
T

A

C
A

G
C

A
G

C
T
T

C
T

G

MEME 1: 5000 sites

0

1

2

b
it
s

G

C
T
C
T
G

C
T
T
C
A

C

T
G

C
T
C
T
T
C
C
T
G

T
C
C
T
T
C
C
T
G

T
C
A

C
T

mode 1: 1121 sites

0

1

2

b
it
s

G

A
G

A

C

G
A
A

G
CAGGAAAGAGCTAGCAG

mode 2: 1041 sites

0

1

2

b
it
s

A

T

C
T

CC
T

A

C
G

T

A
T

CCTCTCATCCAATCTCGTCATCC
mode 4: 513 sites

0

1

2

b
it
s

A

G
T
A

G
T
G
T
A

C

G
T
G

T
A

G
T
T
G
C

G

T
G

A

TTCGTCGTCGTTGTTT
mode 6: 349 sites

0

1

2

b
it
s

A

T
G

A
TTGATACATATGATGACT ATATCATAGTACT

Chipmunk 1: 3995 sites

0

1

2

b
it
s

T
C
C
T
C
T
T
CC
A

T
T
C

GC
T
T
C
C
T
G

T
C
A

C
T

Chipmunk 2: 93 sites

0

1

2

b
it
s

G

A

T
T
G
A

G
T
T
G
T
C
G

A
T
T
G
A

G

C

G

A
T
C

T
GTTG

Chipmunk 3: 29 sites

0

1

2

b
it
s

A
G
A

C

G
A
T
C

T
G
T

G

A

C
G

CT AGTTGGCCTA
Chipmunk 4: 8 sites

0

1

2

b
it
s

GTGCAT TCCGTTGCATGAGA

Weeder 4: 86 sites

0

1

2

b
it
s

G

A
C

G

AAAGGACTCACAGGACACGAAAG

MEME 2: 1814 sites

0

1

2

b
it
s

A

G

T

C
A

T

C
A

T

C
T

A

C
A

T

G

C
T

C
A

T

CC
T

A

C
G

T

A
T

G

C
A

T

C
A

T

C
T

A

C
G

A

T

C

MEME 3: 366 sites

0

1

2

b
it
s

C

G
A
G

A

CA
T

A
CA
T

G

CA
G

T

A

C
G
A
T

G

C
T

A
G

A
C
T

C

A
G

A

C
T

C

A
A

C

MEME 4: 671 sites

0

1

2

b
it
s

A

G
T
A

G
T
A

G

T
C

A

G

T
G
T
A

G
T
G
T
C

G

A
T
G
TTGTATG

A

G

C
TTGTGT

MEME 5: 291 sites

0

1

2

b
it
s

T

A

G
G

A

CC
T

G
A
G
C
A

T
CAGAGATGGCGTACAGAGC

0

1

2

b
it
s

C

T

AGA
G
T
G

T
A
T

A
G

0

1

2

b
it
s

A

T
C
C

A
T
C
ATC
G

A

T

Literature consensus



S2(J) Gata3 in nTreg; 2817 sequences

MEME

WEEDER

PEAKMOTIFS

CHIPMUNK

MUMOD

PeakMotifs 1: 957 sites

0

1

2

b
it
s

A

G

C
G

CC
A

G
G

C
T

G

C
T

G

C
G

T

C
G

C
T
G
G

C

G

C

PeakMotifs 2: 413 sites

0

1

2

b
it
s

ATATATATTATA
PeakMotifs 3: 1126 sites

0

1

2

b
it
s

C C

C
G

C
G

A

CC
G

T
AC
G

C
G

C
T

CC

PeakMotifs 4: 676 sites

0

1

2

b
it
s

CACTTCCTTCG
PeakMotifs 5: 127 sites

0

1

2

b
it
s

T

AT
AC
G

AAAAACCAA

Weeder 1: 3687 sites

0

1

2

b
it
s

GAATGAAG
Weeder 2: 1210 sites

0

1

2

b
it
s

AGACAGTCGAAAGGAC
Weeder 3: 220 sites

0

1

2
b
it
s

GATAGAGACCAGATC
Weeder 4: 114 sites

0

1

2

b
it
s

AGAGATAAGCACAGAGATCTA

Chipmunk 1: 2382 sites

0

1

2

b
it
s

T

G
A
A
G
G
A
A
G
A
G
A

G

C

T
AGAGCGATGAAG

Chipmunk 2: 34 sites

0

1

2

b
it
s

G
A
C

GTGCATCGTATAG ATAGTCGA
Chipmunk 3: 27 sites

0

1

2

b
it
s

T
A
A

C

T

A

T

CTTGCATGAGTCAGATGATATC

MEME 1: 2817 sites

0

1

2

b
it
s

G

C
T
C
T
C
T
G

T
C
A

C

T
G

T
C
C
T
G

C

T
G

T
C
A

T

C
A
T
T

G
C

C
T
T
C
A

C
T

MEME 2: 441 sites

0

1

2

b
it
s

G

A

T

C
A

T

C
T

C
A

T

C
A

CA

T

CC
T

A

C
A

C
A

C
G

T

C

A
T

A

G

C
T

A

C
A

T

C
T

A

C
G

A

T

C

MEME 3: 140 sites

0

1

2

b
it
s

C

G
A
T

G

C
C

T

A
T

A

CAATGCTATGACCGAGCAGTACTCAGACTGCAAGC
MEME 4: 224 sites

0

1

2

b
it
s

G

T

A
G

C

AAGCAACTCAACATAGCATACCACAGCATCA

mode 1: 987 sites

0

1

2

b
it
s

C

C

T
AGATAAACGA

mode 2: 468 sites

0

1

2

b
it
s

T
AGATTACGA CAGATCAT

mode 3: 466 sites

0

1

2

b
it
s

G

T

G
A
C

G

A

C

G

A
A

G
CAGGATAAGACT

mode 4: 236 sites

0

1

2

b
it
s

T
AGATTCG A

G
A

G

C

T
AGATTACGAGGA

mode 5: 138 sites

0

1

2

b
it
s

C
TCCACTTATGCCGCTGCTTCTC

mode 6: 128 sites

0

1

2

b
it
s

TGTTGCTGTTATACGCGTCGTTT

MEME 5: 350 sites

0

1

2

b
it
s

T
AGATTACGACAGCGAAATGCAT

Literature consensus

0

1

2

b
it
s

C

T

AGA
G
T
G

T
A
T

A
G

0

1

2

b
it
s

A

T
C
C

A
T
C
ATC
G

A

T



S3(A) Cohesin subunit Smc1a in ES; top 5000 sequences

MEME

WEEDER

PEAKMOTIFS

CHIPMUNK

MUMOD

PeakMotifs 1: 1981 sites

0

1

2

b
it
s

T

A

G

C
T

G

A
C
G
T

G
CAGAGATGGGTACAGTAGCT

PeakMotifs 2: 1226 sites

0

1

2

b
it
s

CGCCCGTACCCATCC
PeakMotifs 3: 3253 sites

0

1

2

b
it
s

C

T
G

T

A
G

G

A

CCGAGCATCAGAGTGGGTACAGAGCTC
PeakMotifs 4: 1087 sites

0

1

2

b
it
s

C

A

G

A

T

GGGCAGCAG
PeakMotifs 5: 1778 sites

0

1

2

b
it
s

G
C
G

A

T

CAGAGTGGGCGTAGCCT

Chipmunk 1: 4866 sites

0

1

2

b
it
s

T

G

A

CC
T

G
A
G
C
A

T

C
T

G

AGAGATGGTGTAC
Chipmunk 2: 64 sites

0

1

2

b
it
s

A

G

C
A

T
A

G
T
G

C

T

A

C
A
T
T

G

C
A
T
A

C

G

mode 1: 2656 sites

0

1

2

b
it
s

G

T

A

G

T

G

A

CC
T

G

A
G
C
A

T

C
T

C

G

AGAGTGGTGTACTGTGACACTCAG

MEME 1: 4633 sites

0

1

2

b
it
s

A

T

G
A

CCACTCCACTTAGCGACTGCATG
MEME 2: 1269 sites

0

1

2

b
it
s

T
C
T
C
T
C
T
C
A

C
T
G

T

C
T
C
T
C
T
C
T

C
C

A
T
G

T

C

T
C
T
C
T
C
A

T
C

Weeder 1: 6681 sites

0

1

2

b
it
s

CTGGCTG
Weeder 2: 2965 sites

0

1

2

b
it
s

G

T

CCATGCGGATGCG
Weeder 3: 1806 sites

0

1

2
b
it
s

CCACTCCTTAGCGCTG
Weeder 4: 1750 sites

0

1

2

b
it
s

T

GCCACTCCATTAGCGCATGG

MEME 3: 421 sites

0

1

2

b
it
s

T
A
T
G

A
G

C

T
A
G

C
A
T

C
A
C

G

T

A
C

T

G
A
T

G

C

A
T

C

A
G

A
T

C

A
T

G

C
A
T

G

C

A
C

A
G

A
G

A
MEME 4: 74 sites

0

1

2

b
it
s

T

C

A

A

C
T

AGC
G

A
T

CAGCCTATACAGCATGACTCAAGC
MEME 5: 116 sites

0

1

2

b
it
s

T
A
C

T

A
T
A
T

AA
T

G

A
T
G

T

A

A
T
C

TTTGATTAGAGAGA

mode 2: 1842 sites

0

1

2

b
it
s

T

A

G
T

A

CC
T

G

A
G
C
A

T

C
T

G

AGAGTGGTGCACGTCCGA

0

1

2

b
it
s

G

C

T

T

G

A

T

C
G
T
C
A
T

G
T
A

CC
T

A
C
T
CC
A

C

T
T

A
G
T

C
G
C

A
TG
A

T

G
A

T
C
C

T

G
A

0

1

2

b
it
s

A

C
T
G

T

A
G
T

A

CC
G

T
A
A

G
C
A

T
C
T

G

AGAGATGGATGTACAGAGCACTCGA

Literature consensus for CTCF



S3(B) Mediator subunit Med12 in ES; top 5000 sequences
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S3(C) Mediator subunit Med12 in MEF; 2632 sequences
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S3(D) Smc1a and Med12 both in ES; 11865 sequences
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S3(E) Sox2 and CTCF both in ES; 1035 sequences
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0

1

2

b
it
s

G

T

C
T
C
C

A
T
C

T
A
T
A

C
GA
T
T
ATTGGTCTAGAGAGCAT

mode 5: 254 sites

0

1

2
b
it
s

T
ATTGGTCTAGAATTAGTCGACGACG

mode 1: 1873 sites

0

1

2

b
it
s

A

T

GGGG
A

C
TGTGTAGAGC

mode 2: 875 sites

0

1

2

b
it
s

A

C
A

T

CC
T
A

C
G

T
ACC
A

T

CC
T

A

C
G

C

T
A
T

A

C
A

T
C
G

A

T
C
A

T

C
T

A

C

mode 4: 462 sites

0

1

2

b
it
s

C

A
T
C

T
G
T

G

C
T
C
A
TTTGTGCTACTCT

−50000 0 50000
−50000 0 50000distance of all other modes from closest TSS

0 50k-50k

0 50k-50k
distance of mode from closest TSS

S5. Proximity of modes in mediator set to TSS



λ p300 Tbx5 Srf Nkx2-5 Gata4 Mef2 CD4 CD8 DN DP NKT Th1 Th17 Th2 iTreg nTreg Smc1a Med12
(ES)

Med12
(MEF)

1 5 6 5 6 6 5 6 6 6 6 6 6 5 6 6 6 5 5 4

3 5 6 5 2 2 4 6 4 6 6 6 6 4 5 6 6 5 5 4

5 3 4 5 2 2 4 5 3 6 6 4 3 1 5 6 6 2 5 4

7 3 4 5 2 2 4 3 3 4 6 4 3 1 5 3 4 2 5 4

10 1 4 5 2 1 1 3 2 3 2 1 2 1 3 3 3 2 5 2

20 1 2 1 2 1 1 1 1 1 1 1 1 1 2 2 1 2 2 2

100 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Table S1. The variation in the number of identified modes with λ 


