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) Gatad, and (F) Mef2. Figure S2 shows results for Gata3 profiled in (A) CD4, (B) CD8, (C) DN,
(D) DP, (E) NKT, (F) Thl, (G) Thl7, (H) Th2, (I) nTreg. Figure S3 shows results for (A) cohesin
subunit Smcla in ES, (B) mediator subunit Med12 in ES, (C) mediator subunit Med12 in MEF,
(D) Smcla 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 A
The number of optimal modes changes with the value of A 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(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

#| TTalCr.

blts

MuMoD
mode 1: 4141 sites mode 2: 167 sites
J ATAA J ATTAGA...
MEME
2 MEME 1: 4837 sites > MEME 2: 812 sites 2 MEME 3: 5000 sites MEME 4: 276 sites
21 21 21 24
j—Ar ATAAA =060 GUIW_GUcG * | =AVU=A4 CAL ]AAAAAAAAAAAAAAA
WEEDER
2 Weeder 1: 2915 sites Weeder 2: 1996 sites Weeder 3: 669 sites Weeder 4: 93 sites
24 24 24 24
a CTGA-AAG = TTATCTe  =hAGA-AAGSCA
PEAKMOTIFS
2 PeakMotifs 1: 1342 sites PeakMotifs 2: 562 sites 2 PeakMotifs 3: 2003 sites PeakMotifs 4: 797 sites 2 PeakMotifs 5: 942 sites
I Tohke s ATTTITA o) coCotoce  #f CAGACAC = CLTTATC.
0 0 0
CHIPMUNK
Chipmunk 1: 4133 sites Chipmunk 2: 101 sites 2 Chipmunk 3: 23 sites
TCCCCACCC = CCA CACTCA



S1(F) Mef2 in HL1; 1248 sequences

MuMoD

mode 1: 483 sites

mode 2: 307 sites

: ] A cCAAc : ] TATTTTT
MEME
MEME 1: 314 sites > MEME 2: 394 sites
’ LT AAAIAAg *1.66% GrelregCe.
WEEDER
E Weeder 1: 86 sites
PEAKMOTIFS
PeakMotifs 1: 286 sites 2 PeakMotifs 2: 260 sites
£1 £1
] _TAaAMTA. ] 000030C0cc
CHIPMUNK
2 Chipmunk 1: 1090 sites > Chipmunk 2: 10 sites
£1 £1
] AAQQA 2AX CAU_GTAG

=

mode 3: 177 sites

MEME 3: 30 sites

| 0T, OhTO00AC

PeakMotifs 3: 126 sites

| 4CTTCC G

bits

Literature consensus

HeTATITATAG /eTArAsATAG

CTGc-A

blts

MEME 5: 51 sites

“%TT TTTT T TTTT

MEME 4: 131 sites

qCCQ CTCQCGACCQQC

bits
o

PeakMotifs 5: 134 sites

| 0CACC.

PeakMotifs 4: 46 sites

5 ATICCA

blls
blls



Literature consensus
AT.. /:*L.ATC.

mode 5: 158 sites

MuMoD
mode 1: 411 sites mode 2: 358 sites mode 3: 277 sites 2 mode 4: 170 sites
24
o, o 0T MG o) 606 coes. ) SHTRANTE:

H o _aCATAA o) oohbage.

MEME
i, e, SiMacbbethone cc (00 Uicle kAT 17HTlr oL AGGAAS

1
A
oeAAAfAAAA K~2GARX

blls

S2(A) Gata3 in CD4; 1570 sequences

blls

blls

bns

MEME 5: 930 sites

MEME 4: 226 sites 2

blts
bits

bits

bits

Weeder 4: 44 sites

R TAG sATH-ake T ATC S

blts
blts

bits
-

0
PeakMotifs 5: 269 sites

PEAKMOTIFS
PeakMotifs 2: 594 sites 2 PeakMotifs 3: 203 sites PeakMotifs 4: 170 sites 2
.+ adceaCaa  # AGOCCA

dee. ) cte0te ¢ elihur

blls
blls
bﬂs

bns

CHIPMUNK
Chipmunk 2: 120 sites

Chipmunk 1: 1170 sites >

1L$;$T G TT i

2

bits
o

= Ig T CTTT



S2(B) Gata3 in CD8; 1213 sequences
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S2(D) Gata3 in DP; 1736 sequences
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S2(F) Gata3 in Th1; 921 sequences
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S2(H) Gata3 in Th2; top 5000 sequences
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Literature consensus
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Literature consensus
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Literature consensus for CTCF
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S3(A) Cohesin subunit Smcia in ES; top 5000 sequences
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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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S4. ChIP enrichment of sequences without a motif in the p300 set

(A) Density of modes (B) ChIP enrichment of modes
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S5. Proximity of modes in mediator set to TSS

distance of mode from closest TSS
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Table S1. The variation in the number of identified modes with A

Med12|Med12

A p300 | Tbx5 | Srf |Nkx2-5| Gata4 | Mef2 | CD4 | CD8 | DN DP | NKT | Th1 | Th17 | Th2 | iTreg | nTreg |Smcia ES) | (MEF)

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




