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FDR q- Fold Observed
GO term P-value| value |enrichment hits
G2/M DNA damage checkpoint 77611 1.1E-08 2.1 91
M/G1 Transition 1.1E-09 8.5E-08 2.0 91
Homologous recombination repair 1.8E-09 1.0E-07 2.0 89
g Polo-like kinase mediated events 4.5E-07 9.7E-06 2.0 62
& |APC/C:Cdc20 mediated degradation of Securin 8.8E-07 1.7E-05 2.1 54
E Ubiquitin-dependent degradation of Cyclin D 1.7E-06 2.9E-05 24 39
o Superpathw ay of cholesterol biosynthesis 2.3E-06 3.7E-05 24 36
Signaling mediated by p38-gamma and p38-delta 1.4E-05 1.7E-04 2.8 23
Activation of ATR in response to replication stress 1.6E-05 1.8E-04 2.1 39
Integrin alphallbbeta3 signaling 1.9E-05 2.1E-04 2.0 44
G2/M checkpoints 2.3E-09 6.6E-07 21 79
Homologous recombination repair 29E-07 1.7E-05 2.0 62
RNA polymerase | chain elongation 4.6E-06 1.2E-04 3.2 21
3 Retrograde neurotrophin signalling 5.5E-06 1.3E-04 3.6 18
3 Regulation of DNA replication 6.8E-08 7.9E-06 2.6 43
% Integrin alphallbbeta3 signaling 1.7E-07 1.2E-05 2.6 39
Alpha6Betadintegrin 7.5E-07 2.9E-05 23 44
Synthesis of DNA 2.8E-06 9.0E-05 2.0 52
Cyclin Eassociated events during G1/S transition 3.1E-06 9.9E-05 2.0 52

K562 unique
Cell FDRg- Fold Observed
line GO biological process name P-value | value i region hits
response to cold 1.86-06 | 3.8E-04 2.6 32
negative of Sch cell proliferati 3.2E-06 | 6.0E-04 9.4 8
tRNA processing 1.46-05 | 2.1E-03 2.0 44
negative regulation of activin receptor signaling pathway | 1.9-05 | 2.5E-03 5.0 1
§ gangliosi bolic process 2.1E-05 | 2.8E-03 5.0 11
< [regulation of histone methylation 3.1E-05 | 3.8E-03 2.9 20
rRNA transcription 3.56-05 | 4.2E-03 3.8 14
tRNA splicing, via endonucleolytic deavage and ligation 8.0E-05 | 8.3E-03 118 5
cellular response to hypoxia 8.9E-05| 8.7E-03 5514 9
anterior/posterior axis specification 9.7E-05 | 9.0E-03 2.2 31
Common
Cell FDRg- Fold Observed
line GO biological process name P-value | value ich region hits

Fleming, et al. Supplemental Fig. 4

HelLa S3 unique

Cell FDRg- Fold Observed
line GO biological process name P-value | value i region hits
id is morph i 1.2E-10 | 2.1E-07 4.2 30
ectoderm and mesoderm interaction 7.7e-10| 1.1E-06 9.4 14
urinary bladder devel 1.3E-09 | 1.2E-06 8.1 15
- establishment of tissue polarity 5.4E-09 | 3.5E-06 73 15
g replicative cell aging 1.3E-08| 7.2E-06 7.5 14
£ [tail morphogenesis 2.1E-08 | 1.0E-05 7.2 14
negative regulation of growth 3.2E-08 | 1.3E-05 2.2 60
positive of fatty acid bolic process 3.4E-08 | 1.4E-05 3.9 24
hair follicle development 3.6E-08 | 1.4E-05 2.9 36
female genitalia development 6.4E-08 | 1.8E-05 6.5 14
GM12878 unique
Cell FDRg- Fold Observed
line GO biological process name P-value | value i region hits
I-kappaB kinase/NF-kappaB cascade 2.1E-06 | 2.5E-03 3.2 23
tometal ion 2.2E-06| 2.2E-03 2.0 53
regulation of interleukin-12 production 4.3E-06 | 2.6E-03 43 15
% [toll-like receptor si pathway 1.7E-05 | 6.0E-03 4.6 12
E positive lation of cytokine producti 2.8E-05 | 8.4E-03 2.3 32
2 |positive regulation of leukocyte migration 3.3E-05 | 9.0E-03 3.4 16
© |vasodilation 6.46-05 | 1.4E-02 3.8 13
positive regulation of macrophage chemotaxis 8.5E-05 | 1.5E-02 8.7 6
regulation of tumor necrosis factor biosynthetic process 8.6E-05 | 1.5E-02 5.2 9
immune lating signaling pathway 1.2E-04 | 1.8E-02 2.4 23
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A B Protein
> (>
R
6\(\006\<\$?
anti-NF-YA
anti-Actin s s

C

Genes NF-YA bound NF-YB bound

Cutoff p-value | differentially | -2.5kbps, +500bps +/-50kbps -2.5kbps, +500bps +/-50kbps
(adjusted) regulated # P-value # P-value # P-value # P-value

1.00E-06 (7.5E-04) Down 9 2 1.8E-01 2 2.0E-01 2 1.0E+00 2 7.3E-01

Up 25 3 4.7E-01 3 5.0E-01 10 1.7E-01 11 1.9E-01
1.00E-05 (2.0E-03) Down 27 2 1.0E+00 3 7.3E-01 3 8.1E-02 3 2.2E-02

Up 91 15 1.3E-02 15 2.6E-02 45 3.3E-06 50 3.4E-06
1.00E-04 (6.7E-03) Down &4 3 1.2E-01 4 1.9E-01 9 6.8E-04 9 1.5E-05

Up 252 34 8.5E-03 37 4.1E-03 98 1.3E-05 110 2.6E-05
1.00E-03 (2.7E-02) Down 220 5 2.2E-04 6 2.3E-04 19 4.3E-11 28 2.4E-10

Up 629 101 5.9E-10 108 1.3E-10 233 1.6E-09 264 4.5E-09
1.00E-02 (1.1E-01) Down 513 12 4.9E-09 18 7.6E-07 54 3.7E-19 79 1.8E-16

Up 1518 223 9.8E-17 245 9.7E-20 536 4.3E-16 624 4.4E-18
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A Promoters (strong) Enhancers (all)
Q. = (2] T fo (2] T
88 | E, |8 .| 88| 8| 2 88 | E, |8 .| 88| 8| 2
g < 2= |os8| 85 | 2% B 8 < 2% |os8| 85 | 2% S
32 68 |#38| 13 <3 a 32 68 |#38| b3 <3 a
RNAPOL2| 23586 9,809 1,697 2,485 <1.0E-300 FOS| 14,404 5,969 76 1,246 <1.0E-300
FOS| 14,404 1,995 345 1,552 <1.0E-300 E2F4| 9,862 1,587 20 384 <1.0E-300
TBP| 14,496 8,225 1,423 2,324 <1.0E-300 E2F6| 20,609 6,617 85 619 <1.0E-300
CHD2| 6,932 2,752 476 1,181 8.7E-280 RNAPOL2| 23,586 5,706 73 587 <1.0E-300
E2F4| 9,862 6,058 1,048 1,875 4.0E-276 TBP| 14,496 3,494 45 471 <1.0E-300
PS2RNAPOL2| 29410 8,782 1,520 2,304 1.1E271 USF1| 21,313 6,384 82 869 <1.0E-300
MYC| 13,693 6,228 1,078 1,809 3.3E-215 USF2 1,623 517 7 242 <1.0E-300
E2F6| 20,609 8,036 1,391 2,107 16E-212 HMGN3| 18,815 4,655 59 503 2.5E-300
HEY1| 9,229 5,051 874 1,507 8.6E-170 CCNT2| 20,895 8,639 110 649 1.9E-297
HMGN3| 18815 7,180 1,242 1,810 6.2E-129 CHD2 6,932 1,205 15 302 1.9E-290
ORC2| 15401 3,231 559 1,037 2.0E-122 MYC| 13,693 4,985 64 478 2.5E-261
CCNT2| 20,895 6,742 1,167 1,708 23E-117 MAX| 6,402 2,002 26 321 4.7E-243
ELF1| 17,951 3,519 609 1,038 3.6E-95 ELF1| 17,951 7,866 100 539 5.4E-225
GTF2B| 2,475 1,501 260 569 1.8E-90 PS2RNAPOL2| 29,410 4819 62 431 1.4E-222
JUN| 18480 2,664 461 831 3.2E-85 ORC2| 15,401 8,890 114 562 4.0E-218
MAX| 6,402 2,160 374 709 2.2E-81 HEY1 9,229 2,340 30 296 1.9E-193
GABPA| 5,025 2,450 424 750 4.3E-71 BHLHE40( 16,358 7,291 93 468 2.2E-182
BHLHE40| 16,358 3,568 617 986 6.6E-71 JUN| 18,480 10,399 133 526 6.6E-161
HDACS8| 9,860 1,986 344 632 3.4E-65 HDACS8| 9,860 5473 70 335 4.4E-123
USF1| 21313 1,631 282 546 1.1E-63 SP1 5576 2,228 28 204 9.0E-106
CEBPB| 44,168 1,881 325 589 1.9E-57 EGR1| 19,094 8,427 108 386 3.4E-103
YY1| 5,250 2,658 460 722 6.6E-45 GATA2 9,025 5,876 75 314 6.2E-100
SIN3A| 2,701 1,041 180 361 8.2E-45 TAL1| 24,841 15,864 203 545 2.2E-98
NRF1| 3,328 1,823 315 540 7.5E-44 ZBTB7A| 8031 3,773 48 235 2.5E-87
MXI1 3,020 1,358 235 417 4.0E-37 SIX5 3,397 330 4 81 2.5E-77
USF2| 1,623 455 79 184 2.7E-32 GTF2B 2,475 452 6 88 2.1E-74
TFIIC| 10,004 1,964 340 504 1.3E-23 GABPA 5,025 1,212 15 128 6.3E-74
GTF2F1 885 385 67 147 8.5E-23 TFIIF| 10,662 3,308 42 197 5.6E-70
SP1| 5,576 302 52 124 9.5E-23 BRD4| 10,746 5,039 64 240 1.2E-66
TFIIF| 10662 4,857 840 1,056 3.4E-22 CEBPB| 44,168 11,470 146 387 2.0E-66
EGR1| 19,094 1,914 331 478 1.1E-19 STAT2_30m| 2514 1,580 20 128 2.0E-60
TAL1| 24,841 1,194 207 323 2.2E-18 HDAC2 8,831 4,700 60 219 3.4E-59
BRD4| 10,746 3,318 574 747 3.0E-18 PU1| 25479 8,424 108 302 7.6E-57
NELFE| 1,136 322 56 120 7.0E-18 NRF1 3,328 478 6 74 3.1E-55
JUND 945 262 45 101 2.2E-16 GATA1 3,182 1,665 21 120 2.3E-51
CTCF| 46476 2,860 495 640 1.1E-14 FOSL1| 11,393 6,742 86 246 1.7E-47
ATF3 939 436 75 141 1.2E-14 ATF3 939 78 1 35 4.6E-45
SPT5| 1,839 248 43 93 2.7E-14 CTCF| 46,476 6,031 77 224 1.8E-44
THAP1 1,606 419 73 135 5.1E-14 BRG1| 11,209 5,363 68 196 5.0E-38
SIX5( 3,397 309 53 99 2.3E-10 NFE2 3477 2,213 28 118 1.1E-37
MEF2A| 10,209 4,337 55 170 1.1E-36
ETS1 2,607 1,153 15 82 4.1E-35
BCLAF1 6,616 2,712 35 127 7.1E-35
MAFK| 17,914 6,532 83 212 1.2E-33
MXI1 3,020 517 7 55 1.0E-32
YY1 5,250 791 10 66 1.4E-32
STAT2_6h 2,174 1,149 15 78 4.1E-32
TFIIC| 10,004 3,164 40 127 1.3E-28
NR4A1 5514 1,685 22 85 6.6E-26
P300 2,969 1,038 13 63 1.2E-23
TAF7| 4536 1,237 16 65 4.5E-21
SIN3A 2,701 318 4 34 6.8E-21
JUND 945 256 3 31 8.8E-21
SIRT6 1,794 1,227 16 64 1.3E-20
GTF2F1 885 90 1 20 2.7E-19
SRF 2,005 666 9 39 9.9E-15
TAF1 4,126 573 7 36 1.3E-14
BCL3 3,924 492 6 32 1.4E-13

Fleming, et al. Supplemental Fig. 14
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C

NF-YB Bound Strong Promoters NF-Y B Non-Bound Strong Promoters NF-Y B Bound Enhancers NF-Y B Non-Bound Enhancers
# | % # | % # | % # | %
E2F6 2107 |77.9 E2F6 1749]28.3 FOS 1246 | 39.0 TAL1 8379[11.7
E2F4 1875|69.3 HMGN3 1638|26.5 USF1 869 |27.2 CEBPB 6198 | 8.7
HMGN3 1810 66.9 E2F4 944 115.3 E2F6 619 | 194 JUN 5639 7.9
@ MYC 1809 | 66.9 MYC 866 | 14.0 ORC2 562 | 17.6 PU1 4654 | 6.5
g FOS 1552|574 HEY1 762 |12.3 TAL1 545 | 17.1 EGR1 4633| 6.5
7 HEY 1 1507 | 55.7 BRD4 717 |11.6 ELF1 539 [ 16.9 ORC2 4572| 6.4
z CHD2 1181]43.7 BHLHE40 656 |10.6 JUN 526 | 16.5 BF1 4227| 5.9
- BF1 1038 | 38.4 CTCF 610 | 9.9 HMGN3 503 | 15.8 BHLHE40 3906| 5.5
ORC2 1037|384 YY1 540 | 8.7 MYC 478 | 15.0 CTCF 3844| 54
BHLHE40 986 | 36.5 BF1 516 | 8.3 BHLHE40 468 | 14.7 FOSL1 3757| 5.3
E2F6-E2F4 1654 |61.2 HMGNS-E2F6 1074|17.4 USF1-FOS 412 | 129 TAL1-ORC2 3166| 4.4
E2F6-MYC 1616|59.8 HMGNS-E2F4 746 |12.1 TAL1-ORC2 346 | 10.8 FOSL1-JUN 2555| 3.6
HMGN3-E2F6 1578 | 58.4 E2F6-E2F4 715 | 11.6 JUN-FOS 339 | 10.6 TAL1-GATA2 2536 3.6
@ HMGN3-E2F4 1489 55.1 E2F6-MY C 679 |11.0 E2F6-FOS 307 | 9.6 JUN-FOS 2476| 3.5
g E2F4-MYC 1443|534 HVMGN3-MYC 596 | 96 ORC2-JUN 296 | 93 TAL1-CEBPB 2371 33
z HMGN3-MY C 1351]50.0 E2F6-BHLHE40 450 [ 7.3 E2F6-MYC 291 | 91 ORC2-GATA2 2123| 3.0
i HEY 1-E2F6 1235|45.7 HMGN3-BRD4 442 [ 71 HMGN3-FOS 280 | 88 ORC2-JUN 2078| 2.9
E2F6-FOS 1218]45.0 E2F4-MY C 43170 TAL1-GATA2 275 | 86 TAL1-EGR1 1976 2.8
HEY1-MYC 11441423 HMGN3-BHLHE40 408 | 6.6 ORC2-FOS 269 | 84 TAL1-JUN 1945| 2.7
E2F4-FOS 1105 40.9 E2F6-BRD4 401 | 6.5 ORC2-GATA2 261 | 8.2 FOSL1-FOS 1824| 2.6
HMGNS-E2F6-E2F4 1353 | 50.0 HMGN3-E2F6-E2F4 590 | 9.5 TAL1-ORC2-GATA2 246 | 7.7 TAL1-ORC2-GATA2 1988 | 2.8
E2F6-E2F4-MYC 1343|49.7 HMGN3-E2F6-MY C 5121 8.3 ORC2-JUN-FOS 200 | 6.3 FOSL1-JUN-FOS 1790| 25
HMGN3-E2F8-MY C 1253|46.3 E2F6-E2F4-MY C 382 | 6.2 Usf2-USF1-FOS 189 | 5.9 TAL1-ORC2-JUN 1322| 1.9
@ HMGN3-E2F4-MYC 1193 | 44.1 HMGN3-E2F4-MY C 376 | 6.1 TAL1-ORC2-JUN 181 | 5.7 TAL1-ORC2-CEBPB 1255| 1.8
%’ HEY 1-E2F8-MY C 1020 37.7 HMGN3-E2F6-BHLHE40 339 | 55 TAL1-ORC2-MYC 173 | 54 TAL1-ORC2-HDAC2 1202 1.7
z HEY 1-E2F6-E2F4 982 |36.3 HMGN3-E2F6-BRD4 338 | 55 ORC2-MYC-JUN 169 | 53 TAL1-ORC2-BHLHE40 1173| 1.6
i E2F6-E2F4-FOS 981 |36.3 HMGN3-E2F4-BRD4 206 | 48 TAL1-ORC2-BHLHE40 164 | 5.1 TAL1-ORC2-EGR1 1168 | 1.6
E2F6-MY C-FOS 941 |34.8 E2F6-MY C-BHLHE40 272 | 44 ORC2-MY C-BHLHE40 159 | 5.0 TAL1-FOSL1-JUN 1144| 1.6
HEY 1-E2F4-MY C 907 |33.5 E2F6-E2F4-BRD4 261 |42 ORC2-E2F6-MY C 159 | 5.0 TAL1-HDAC2-GATA2 1122| 1.6
HMGN3-E2F6-FOS 903 | 33.4 HMGN3-E2F4-BHLHE40 253 | 4.1 FOSL1-JUN-FOS 158 | 4.9 ORC2-JUN-FOS 1110| 1.6
HMGN3-E2F4-E2F6-MY C 1124|41.6 HMGNS3-E2F6-E2F4-MY C 337 | 5.4 TAL1-ORC2-GATA2-MYC 138 | 4.3 TAL1-ORC2-HDAC2-GATA2 953 | 1.3
HEY 1-E2F4-E2F6-MYC 842 | 31.1 HMGNS- E2F6- E2F4-BRD4 246 | 4.0 TAL1-ORC2-GATA2-JUN 128 | 4.0 TAL1-ORC2-GATA2-CEBPB 898 | 1.3
E2F6-MY C-E2F4-FOS 792 |29.3 HMGNS-E2F6-E2F4-BHLHE40 2241 36 TAL1-ORC2-GATA2-BHLHE40 124 | 3.9 TAL1-ORC2-GATA2-EGR1 863 | 1.2
@ HMGN3-E2F4-E2F6-FOS 787 |29.1 HMGN3-E2F6-MY C-BHLHE40 222 | 36 TAL1-ORC2-HMGN3-GATA2 122 | 3.8 TAL1-ORC2-GATA2-BHLHE40 840 | 1.2
g HMGN3-E2F6-HEY 1-E2F4 769 | 28.4 HMGN3-E2F6-MY C-BRD4 208 | 34 TAL1-ORC2-HDAC2-GATA2 121 ] 38 TAL1-ORC2-GATA2-JUN 836 | 1.2
7 HMGN3-E2F6-HEY 1-MY C 753 |27.8 HMGNS3-E2F4-MY C-BRD4 186 | 3.0 TAL1-ORC2-JUN-FOS 118 | 3.7 ORC2-FOSL1-JUN-FOS 826 | 1.2
i HMGN3-MY C-E2F6-FOS 722 |26.7 E2F6-E2F4-MY C-BHLHE40 180 | 2.9 ORC2-MY C-JUN-FOS 117 | 37 TAL1-ORC2-GATA2-MYC 803 | 1.1
HMGN3-E2F4-HEY 1-MY C 721 |26.7 HMGN3-E2F4-MY C-BHLHE40 176 [ 2.8 TAL1-ORC2-GATA2-ELF1 117 | 37 TAL1-FOSL1-JUN-FOS 779 | 1.1
E2F6-MY C-E2F4-CHD2 710 | 26.3 E2F6-MY C-E2F4-BRD4 172 [ 2.8 Usf2-USF1-Max-FOS 116 | 36 TAL1-ORC2-FOSL1-JUN 763 | 1.1
HMGNS-E2F4-E2F6-CHD2 699 [25.9 HMGN3-HEY 1-E2F6-MY C 138 | 2.2 ORC2-FOSL1-JUN-FOS 111 | 3.5 TAL1-ORC2-HMGN3-GATA2 761 | 1.1

Fleming, et al. Supplemental Fig. 14




K562 (clusters D and J)
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