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Binding mode: TF-DNA interactions

* Direct and indirect factor binding
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Interpreting ChiIP-seq: Motif finding

» Regulatory and transcriptional
complexity resulting from

ChiP-seq experiments: O \

* ChIP-seq of a transcription
factor results in ChiP-seq

immunoprecipitation of bound
Motif
enric?\tment

DNA sequences and DNA
(Mecer and Mattick 2013) i

sequences in close proximity

unspecific???

Hypothesis:

Close spatial proximity of distal and proximal ChIP-
seq regions exhibit functional enhancer/promoter
relations.
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Study

* Enhancer Promoter Analysis

PDB: 4AWL , PDB: 1FOS

* Motif enrichment in ChiIP-seq data interacting regions using
Receiver Operating Characterisitic (AUROC) using PWM library
from TRANSFAC

* ChIP-seq data from ENCODE
» HUVEC, K562, HelLa S3, and GM12878



Binding site composition for c-Fos ChIP-seq

"HelLa, K562, and GM12878 promoter exhibit NF-Y binding
motifs
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Overlap of c-Fos and NF-YB ChIP-seq intervals

= c-Fos precipitated regions largely co-localize with NF-YB

genomic intervals

HelLa S3
proximal distal
AP—1+:85 AP—1+:3478
AP-1":81 AP-1": 626
c-Fos NF-YB c-Fos NF-YB
K562
proximal distal
ap-1t. 77 AP-1T:1505
AP-1":324 AP-1": 240
c-Fos NF-YB c-Fos NF-YB
GM12878
proximal distal
Ab-1 . & ap-1t: 31
AP-1":179 AP-1"": 8
c-Fos NF-YB c-Fos NF-YB
Cell line type c-Fos c-Fos+NF-YB NF-YB
Hela S3 p 166 (7.6%) 491 (22.3%) 1540 (70.1%)
d 4104 (63,3%) 351 (5.4%) 2030 (31.3%)
K562 p 401 (14.9%) 1511 (56.2%) 779 (28.9%)
d 1745 (28.4%) 904 (14.7%) 3488 (56.8%)
GM12878 p 184 (6.0%)) 1101 (35.8%) 1790 (58.2%)
d 39 (1.0%) 251 (5.2%) 4560 (94.0%)




Mutual exclusivity of AP-1 and NF-Y motifs

*NF-Y and AP-1 motifs are mutually exclusive in c-Fos
precipitated regions (both in distal and in proximal
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CCAAT motif dimers in proximal regions

» Many c-Fos-bound genomic intervals exhibit CCAAT dimers
in a specific configuration
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Enhancer/Promoter distance distribution

= AP-1 positive enhancers tend to be close to c-Fos targeted
promoters

Promoter set Enhancer set
» P(c-Fos+NF-YB):1724
e 4
" c-Fos: 3571 -
= NF-YB: 3186
‘\\\\\\\\\

750000 - ? i 1;50\607 £
-
820000, c-Fos-bound and AP-1 motif shaped

enhancers show a clear tendency to be
closer to c-Fos-bound and CCAAT box
550000- characterized promoters than the control
(Mann-Whitney Test: P = 3.31703e - 281)
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CCAAT direct repeats regulate defined gene set

* NF-Y binding site architecture defines a c-Fos targeted

promoter class

Model: c-Fos/AP-1 and NF-
YB/NF-Y interaction

c-Fos/c-Jun c-Fos/c-Jun

'é %00 NF-Y %1 NF-Y

Promoter

GO Category (# genes total)

ChIP seq dataset (# genes in each class)

Inter

c-Fos/c-Jun

Inter(CCAAT2+) | Inter(CCAAT2+,p300)

nucleosome assembly (144)
protein-DNA complex assembly (166)
chromatin assembly (156)
nucleosome organization (167)

DNA conformation change (232)

protein-DNA complex subunit organiza-
tion (189)

DNA packaging (193)
chromatin assembly or disassembly (175)

response to endoplasmic reticulum stress

(127)

positive regulation of nuclease activity
(67)

regulation of nuclease activity (73)

8.3661e-23 (66)
2.0001e-22 (71)
3.1488e-21 (67)
4.3924e-20 (68)
1.4360e-18 (80)

(73)

4.6583e-20 (73

6.6237e-17 (69)
7.2675e-19 (68)
3.4353e-07 (39)

1.3394e-07 (27)

2.4450e-07 (28)

1.0935e-30 (59)
6.4928e-30 (62)
6.9986e-30 (60)
3.3856e-27 (59)
1.2123e-27 (70)
9.6572e-27 (62)

9.6057e-32 (48)
4.5491e-31 (50)
2.2627e-30 (48)
5.8612e-29 (48)
)
)

Enhancer
) [TeacTcA §o
c-Fos/c-Jun -
p300 ) HBOO
NF-Y NF-Y
\ 5L:CA[AT ccanT @

Promoter

7.3449e-29 (55
1.5355e-28 (50

3.2159-e26 (62)
6.0315e-27 (60)

3.4329e-28 (50)
3.6575e-28 (48)

7.1100e-05 (24) 0.0007 (16)
0.0010 (15) 0.0302 (9)
0.0025 (15) 0.0497 (9)

For more details:
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