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Number of differentially expressed genes in
DMSO treated vs control samples
FDR <=0.05, abs(LFC)>=1
(RNA-seq assay)

509 833
440 1647
earlyG1 B ,,'a;[e@?

Higher 211
expression in 33923“/' 1498
DMSO samples 516

Higher
expression in
control samples

Number of differentially accessible genome regions in
DMSO treated vs control samples
FDR <=0.05, abs(LFC)>=1
(ATAC-seq assay)

261 264
312 324
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Greater SG2M %8%
accessibility in
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RNA-seq assay

ATC-seq assay
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Differentially expressed genes Differentially accessible chromatin regions
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Differentially accessible chromatin regions
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Clustering of differential genes via Dirichlet process Gaussian process mixture model’
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Clustering of differential genes via Dirichlet process Gaussian process mixture model’

Expression up in
DMSO samples

GO Term FDR g-value
ol Phosphoprotein 3.90e-8
‘ g g § <_; : § Integral component of 9.85e-4

plasma membrane

Cell surface 1.53e-3
Genes upregulated with Extracellular matrix 1.49e-2
DMSO treatment at each
phase of the cell cycle Sodium ion binding 1.69e-2

| band 3.96e-2

1. https://www.biorxiv.org/content/early/2017/04/26/131151



Clustering of differential genes via Dirichlet process Gaussian process mixture model’

Expression up in
DMSO samples

c.earlyG1
c.lateG1
c.SG2M
D.earlyG1
D.lateG1
D.SG2M

GO Term FDR g-value

Genes upregulated with DMSO
treatment at earlyG1 phase of the Plasma membrane 7.9e-3

cell cycle

1. https://www.biorxiv.org/content/early/2017/04/26/131151



Expression up in

DMSO samples

1.

Clustering of differential genes via Dirichlet process Gaussian process mixture model’

GO Term
Glycoprotein
Signal peptide

Extracellular
topological domain

Neuroactive
ligand-receptor
interaction

Transmembrane
signaling receptor
activity

Signaling receptor
activity

G-protein coupled
receptor activity

https://Www.biorxiv.orgicontent/eariy/207 7704726/ 131151

FDR g-value
1.5e-5
1.2e-4

1.6e-4

2.0e-3

8.7e-3

2.54e-2

1.65e-2

c.earlyG1
c.lateG1
c.SG2M
D.earlyG1
D.lateG1
D.SG2M

Genes upregulated with DMSO
treatment at lateG1 phase of the
cell cycle
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1.

DMSO samples

Clustering of differential genes via Dirichlet process Gaussian process mixture model’

GO Term
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Expression down in
DMSO samples

Clustering of differential genes via Dirichlet process Gaussian process mixture model’

GO Term FDR qg-value
Alternative splicing 4.2e-5
Genes downregulated
with DMSO treatment at Cytoplasm 1.1e-2
each phase of the cell
cycle Protein binding 1.6e-2
Centrosome 1.8e-2
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Expression down in
DMSO samples

Clustering of differential genes via Dirichlet process Gaussian process mixture model’

https://www.biorxiv.org/content/early/2017/04/26/131151

Genes downregulated
with DMSO treatment in
earlyG1 phase of the cell
cycle

expression
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GO Term
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Acetylation

Alternative initiation

FDR g-value
5.2e-4
8.7e-3

7.0e-2



Expression down in

DMSO samples

Clustering of differential genes via Dirichlet process Gaussian process mixture model’

GO Term FDR g-value
Transcription 2.9e-3
regulator SCAN

Alternative splicing 7.4e-3 Genes downregulated

with DMSO treatment in
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Chromatin accessibility :

Clustering of differentially accessible genomic regions via Dirichlet process Gaussian process mixture model’
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Peak-gene associations within ATAC-seq data clusters: Differential genes with strong peak associations
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ATAC-seq browser tracks for differentially expressed genes along the PI3K-AKT signaing pathway
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ATAC-seq peaks for PI3K and AKT genes
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Pea

k-gene associations within ATAC-seq data clusters: Differential genes with strong peak associations
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Peak-gene associations within ATAC-seq data clusters: Differential genes with strong peak associations
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il Pathway Differentially expressed genes on pathway with peaks
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Peak-gene associations within ATAC-seq data clusters: Differential genes with strong peak associations
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Fraction of of Peaks

Chromatin State Distribution for Differential ATAC-seq Peaks
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Motifs enriched in enhancer peaks

Homer de novo Motif Results

Gene Ontolo

Enrichment Results

Known Motif Enrichment Results (txt file

Total Target Sequences = 147, Total Background Sequences = 49316

2 log q-value
Rank|Motif Name P-value P-pvalue  |(Benjamini)
CCA A C TEADA(TEA)/Tropoblast-Tead4-ChIP-
' ==LUUL =1 Seq(GSE37350)/Homer e i
cCT C TEAD(TEA)/Fibroblast-PU.1-ChIP-
2 XAA I el i le-8 |1.880e+01/0.0000
3 CCA A 5 & TEAD2(TEA)/Py2T-Tead2-ChIP- T Y T S—
=\ 4B - MC Seq(GSE55709)/Homer ’ ’
Oct4(POU,Homeobox)/mES-Oct4-
* AT_I AI C ATAi ChIP-Seq(GSE11431)/Homer ted  [1-243001(00003
T Sox3(HMG)/NPC-Sox3-ChIP-
5 QC TT—.-TC Bl e led |1.118e+01/0.0009
CC TCC Sox10(HMG)/SciaticNerve-Sox3-
6 AT ChIP-Seq(GSE35132)/Homer le-4 -1.012e+01(0.0021
AAC T OCT4-SOX2TCE-
7 T I I C AT A NANOG(POU,Homeobox, HMG)/mES-[le-4  |-9.873e+00(0.0023
LN L A=SVRAlLlST Ao Oct4-ChIP-Seq(GSE11431)/Homer
8 CCT CT o AC 2ChIP 163 |8.5336+00(0.0079
ACA P eq omer
T I Sox2(HMG)/mES-Sox2-ChIP-
9 +C1A-TT c% Seq(GSE11431)/Homer le-3 |7.555e+00|0.0185




Motifs enriched in active TSS

Homer de novo Motif Results
Gene Ontology Enrichment Results

Known Motif Enrichment Results (txt file)
Total Target Sequences = 112, Total Background Sequences = 48811

% of # % of
Targets Background [Background
Sequences [Sequences Sequences
with Motif |with Motif  |with Motif

# Target

log q-value Sequences

Rank|Motif Name P-value P-pvalue |(Benjamini) Piqunes

>

1 A CC A ATC NEY(CCAAT)/Promoter |1, 5 |1 9736+01(0.0009  [22.0 19.64%  [3177.6 6.51%
LA = Ag-,—‘_ /Homer

[ =] =]




Motifs enriched in Transcription peaks

Total Target Sequences = 168, Total Background Sequences = 49216

4 Target % of # % of
g o q-value Targets |Background|Background
RankiMotif Name P-valie P-pvalue  |(Benjamini)|> " th M Ef equences|Sequences [Sequences
WIth MOUL fiyith Motif (with Motif [with Motif
1 Q(A\'T A AT % gE“}g‘Ti‘;{{F}?S‘)’g‘”PPU'1'Ch“" le7 |-1.661e+01[0.0000  [30.0 17.86% [2913.6 5.92%
A_'_A TA eq(Unpublishe omer
CEse C T BORIS(Zf)/K562-CTCFL-ChIP-
2 = A—.—I ACY gg 1= C£ :_% Seq(GSEA2485) Homor le5  [1.366e+01/0.0002  [15.0 8.93%  |951.7 1.93%
3 cca A AT C e eagasipyaboblast Teadd ChIF-l1e.5  1.1.299e+01/0.0002  [33.0  [1964% [4037.9  [8.20%
E==SVUVURAIZT = oner
A A T ATCC FosI2(bZIP)/3T3L1-Fosl2-ChIP-
= —%C_ngng SAS Seq(GSE56872)/Homer le-5 |-1.241e+01|0.0003 16.0 9.52% 1195.6 2.43%
CCA TEAD2(TEA)/Py2T-Tead2-ChIP-
5 b 02 —-—1C- 5eq(GSE55700) Homer les  [1.159e+01/0.0006  [24.0 14.20% [2594.5 5.27%
6 AEA T c AC T = T CEA (GTCE(ZD)/CDA4-CICEChIP: le5 | 1.156e+01/0.0006  [10.0  [5.95%  |496.9 1.01%
Y 4 T 1A=l A AT___ Seq(Barski_et al.)/Homer
T I Sox3(HMG)/NPC-Sox3-ChIP-
7 gg ATTTTC Con(GREIA050) Homar led [1.140e+01/0.0006  [45.0 26.79%  [6923.8 14.06%
C ch [Jun-AP1(bZIP)/K562-cJun-ChIP-
8 T A Ron(GSEALA7T)Hamar led |1.134e+01(0.0006  |13.0 7.74%  [877.3 1.78%
Bach2(bZIP)/OCILy7-Bach2-ChIP- ] . .
° lch ACTC A Seq(GSE44420)/Homer le-4 |-9.456e+00(0.0028 11.0 6.55%  |770.2 1.56%
A AC T OCT4-SOX2-TCF-
10 AT I I C AT A A NANOG(POU,Homeobox, HMG)/mES-{1e-3  |-9.183e+00[0.0033  [8.0 4.76%  |415.6 0.84%
=1LV TT = = Oct4-ChIP-Seq(GSE11431)/Homer
| TAT A e Tp A T BATF(bZIP)/rhl7_BATF_ChIP- 1a.? -R QQ24+NNIN NNA 20 N 11 QN% 27207 1 A RT%




Chromatin State Distribution QC

-- Why are most peaks in the quiescent state, and why are we seeing so many
motif hits in these peaks?



Homer Known Motif Enrichment Results (quies_homer)

Homer de novo Motif Results

Gene Ontology Enrichment Results

Known Motif Enrichment Results (txt file

Total Target Sequences = 380, Total Background Sequences = 48456

Rank Motif log ig-value # Target Sequences % of Targets # B (% of
friame Pomlueh, ol jamini with Motif with Motif fwith Motif Sequences with Motif
1 (CTCF(Z£)/CD4+-CTCF-ChIP-Seq(Barski_et al.)/Homer 1e-20 |-4.663e+01 [0.0000 32.0 8.42% l436.1 0.90%
2 BORIS(Z£)/K562-CTCFL-ChIP-Seq(GSE32465)/Homer 1e-16 |-3.773e+01 [0.0000 37.0 9.74% 827.1 1.71%
3 Sox3(HMG)/NPC-Sox3-ChIP-Seq(GSE33059)/Homer le-14 |-3.414e+01 0.0000 112.0 29.47% 6663.5 13.74%
4 Sox10(HMG)/SciaticNerve-Sox3-ChIP-Seq(GSE35132)/Homer le-11 |2.701e+01 0.0000 100.0 26.32% 6255.7 12.90%
5 REST-NRSF(Zf)[Jurkat-NRSF-ChIP-Seq/Homer le-11 |2.686e+01 0.0000 10.0 2.63% 1.1 0.08%
6 TEAD4(TEA)/Tr Tead4-ChIP-S E3735 1e-8 |-2.061e+01 0.0000 68.0 17.89% 3982.2 8.21%
7 TEAD(TEA)/Fi PU.1-ChIP-Seq(L 1e-8  |-1.966e+01 0.0000 56.0 14.74% 3033.0 6.25%
8 TEAD2(TEA)/Py2T-Tead2-ChIP-Seq(GSE55709)/Homer 1e-7 |-1.736e+01 0.0000 48.0 12.63% 2561.3 5.28%
9 Sox9(HMG)/Limb-SOX9-ChIP-Seq(GSE73225)/Homer 1e-6  [-1.559e+01 0.0000 55.0 14.47% 3333.3 6.87%
10 Sox4(HMG)/proB-Sox4-ChIP-Seq(GSE50066)/Homer le-6  |-1.499e+01 0.0000 53.0 13.95% 3217.9 6.64%
11 %A& IAAACA FOXA1(Forkhead)/MCF7-FOXA1-ChIP-Seq(GSE26831)/Homer le5  |-1.342e+01 0.0000 54.0 14.21% 3483.2 7.18%
< .
A AG
12 - 'S FoxL2(Forkhead)/Ovary-FoxL2-ChIP-Seq(GSE60858)/Homer le-5 |-1.229e+01 0.0001 45.0 11.84% 2791.8 5.76%
=aAlA ==
13 T ' I I I Ac 1 4 FOXM1 (Forkhead)/MCF7-FOXM1-ChIPSeq(GSE72977)/Homer  [le-5 |-1.212e+01 0.0001 55.0 14.47% 3737.7 7.71%
Al l Lo ¥eeT
=
14 ) y FOXP1(F 19-FOXP1-ChIP-Seq(GSE3100 le5  |-1.209e+01 0.0001 28.0 7.37% 1372.6 2.83%
15 Foxa2(Forkhead)/Liver-Foxa2-ChIP-Seq(GSE25694)/Homer le-4 |1.111e+01 [0.0003 42.0 11.05% 2652.8 5.47%
Sp1(Zf)/Promoter/Homer le-4  |-9.945e+00 0.0010 22.0 5.79% 1065.8




10-mark model

Model

Ernst et al.,
2011 Nature

model

Input

marks

10-marks-
observed
human
data
(H3K4mel,
H3K4me3,
H3K27me3,
H3K36me3,
H3K27ac,
H3K9ac,
H4K20mel,
H3K4me2,
CTCF, and
Input)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3088773/figure/F1/

Candidate
state annotation

Strong enhance
Strong enhancer
Weak/polsed enhancer

Cell /Tissue No. of
types Assembly states Ref. URLs
9 ENCODE cell  hgl8 and 15 1 https://genome.ucsc.edu/cgi-
types hgl9 bin/hgTrackUi?g=wgEncodeBroadHmm&
liftover db=hg19
https: //www.encodeproject.org
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Number of Peaks

earlyG1.down I I

https://genome.ucsc.edu/cgi-bin/hgTrackUi?g=wgEncodeBroadHmm&db=hg19

600 -

400 -

200 -

earlyG1.up I I
lateG1.up | I I
SG2M.up I I

lateG1.down
SG2M.down |

Differentially Accessible Peak Response to DMSO treatment

State

B 1_Active_Promoter

I 2 Weak_Promoter

M 3 Poised Promoter
4 _Strong_Enhancer
5_Strong_Enhancer
6 Weak Enhancer
7 _Weak Enhancer

I 8_Insulator

B9 Txn_Transition

B 10_Txn_Elongation
11_Weak Txn

M 12_Repressed
13_Heterochrom/lo
14_Repetitive/CNV



Number of Peaks

Peaks from 15-state Quiescent state, as determined by 10-mark model

Quiescent Peaks
https://genome.ucsc.edu/cgi-bin/hgTrackUi?g=wgEncodeBroadHmm&db=hg19

300
State
M1 _Active Promoter
I 2 Weak_Promoter
200 - B 3 Poised Promoter
4 Strong_Enhancer

M~ i
GEJ SC_J @ 5_Strong_Enhancer
© o o 6_Weak_Enhancer
‘ QLY £ 7 Weak_Enhancer
100 - e — 3 2 [ 8_Insulator
ge ¢ x B 9_Txn_Transition
IS S 33 11_Weak _Txn
mm ® =z I 12 Repressed
0 - — . e— rT T —— —_— 13_Heterochrom/lo
T T T T T T T T T T T T
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Differentially Accessible Peak Response to DMSO treatment



25 state model based on 12 marks

State (Emission order)

Emission Parameters

1_TssA
2_PromU
3_PromDl1
4_PromD2
B TX5'
6_TX
Z._TX3'
8_TxWKk
9_TxReg
1.0-TXEnhS’
11_TxEnh3'
12_TxEnhW,
13_EnhAl
14_EnhA2
15_EnhAF
16_EnhW1
17_EnhW2
18 _EnhAc
19_DNase
20_ZNF/Rpts

21_Het
22_PromP| L
23_PromBiwv [ | ,\-
24 _ReprPC
25_Quies —
R R D
EEEEENZDEEQNE
VoYV AmI T T~
M¥ONNMYm - TXN¥Y TN
3KKK3H mnon X
ITontonT IT ™
TTT T
Mark



Number of Peaks

25 Chromatin State Distribution for Differential ATAC-seq Peaks

—
—_— B s
W1 TssA 14_EnhA2
B2 Promu 15_EnhAF
3 PromD1 16_EnhW1
400 - B4 PromD2 17_EnhW2
W5 Tx5 18_EnhAc
W6 Tx 19 _DNase
W7 13 20_ZNF/Rpts
W8 TxWk 21 Het
opp | . S s SESSSSS EE—— 9 _TxReg 22 _PromP
[ E— — 10_TxEnh5 [l23_PromBiv
11_TxEnh3 24 _ReprPC
12_TxEnhW  25_Quies
13_EnhA1
0 -

earlyG1.down
earlyG1.up
lateG1.down
lateG1.up
SG2M.down |
SG2M.up ]|

Differentially Accessible Peak Response to DMSO treatment

Fraction of of Peaks

25 Chromatin State Distribution for Differential ATAC-seq Peal

| ] [
0.751
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0.004
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= B = B = 3
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State
W1 TssA 14_EnhA:
B2 PromU 15_EnhAF
B3 PromD1 16_EnhW
B4 PromD2 17_EnhW
W5 Tx5 18_EnhAc
W6 _Tx 19 _DNase
W7 T3 [1120_ZNF/F
W8 TxWk 21 Het
9 TxReg 22 _PromF
10_TxEnh5 23 PromE
11_TxEnh3 24 _ReprP
12_TXxEnhW 25 Quies
13_EnhA1

Differentially Accessible Peak Response to DMSO treatment



Number of Peaks

Quies. Peak 25 Chromatin State Distribution for Differential ATAC-seq Peaks
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Differentially Accessible Peak Response to DMSO treatment

State

B1 TssA 16_EnhW1

B2 PromuU 17_EnhW2

B3 PromD1 18 _EnhAc

B4 PromD2 19 DNase

Bl5 Tx5 20 ZNF/Rpts

W8 TxWk 21 Het

B 10 TxEnh5 22 PromP

B12 TxEnhW 23 PromBiv
13_EnhAf 24 ReprPC
14 _EnhA2 |25 Quies
15_EnhAF



50 state model based on 29 marks

State (Emission order)

e

H2BK15ac
H2BK20ac
H2AKS5ac|
H2BK120ac
H4K91ac
H2BK12ac
H3K4ac|
H3K14ac
H4K8ac|
H4K5ac
H3K18ac
H2BKS5ac
H3K56ac
H3K23ac
H3K23me2
H3K9ac|
H3K4me2
H3K4me3
H2A.Z
DNase
H3K27ac
H3K4mel
H3K9mel
H3K79mel
H3K79me2
H4K20mel
H3K36me3
H3K9me3

H3K27me3

sJa)aWeled UOISSIWT



Number of Peaks

N

o

o
1

50 Chromatin State Distribution for Differential ATAC-seq Peaks
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Differentially Accessible Peak Response to DMSO treatment

State

E1 E17ME34
I |E2 BIE18] E35
' E3 BIE19] E36
L E4 BIE21] E37
BE5 ME22E38
W E6 BIE23[ E39
W ES MIE24 1 E41
B ES BE25E42
W E10MME26 1 E43
W E11E27 B E44
W E12E29 N E45
W E13E30 1 E46
B E14E31 W E47
B E15E32 M E49
B E16 ME33E50




Number of Peaks

Quies. Peak 50 Chromatin State Distribution for Differential ATAC-seq Peaks

200 -

100

0 -

T T T T

N TN OO DONTDOD - ANNTVONDO-ANITONDRDNTDON DO
Wyl QA A AN AN AN AN AN ANOOOOO OO OO < S < S 10
[ N 8 N I I I 8y Yy N Ny W Wy W NN N NNy NN NN Ry NN

Differentially Accessible Peak Response to DMSO treatment

State

WE1
WE2
WE3
B E4
B E5
E6

W E26
B E27
W E29
B E30
B E31
B E32
BEs ME33
WE9 ME34
E10E35
W E131E37
BIE14] E38
B E15E39
BE18] E42
BE19] E44
BIE211 E45
BIE22] E46
BE23 0 E47
LIE24| E49
B E25 1 E50



Expanding peaks by a flank of 400 bp and assigning
peaks that overlap both enhancer & quiescent state
to enhancer state



Number of Peaks

15 Chromatin State Distribution for Differential ATAC-seq F

300 -

200

100 -

I-

earlyG1.down

earlyG1.up

lateG1.down

lateG1.up

2M.down |

SG

SG2M.up

State

B TssA

B2 TssAFInk

W4 Tx

W5 TxWk
7_Enh

1 8_ZNF/Rpts

79 Het

B 10 TssBiv

13 _ReprPC
14 _ReprPCWK
15 _Quies

Differentially Accessible Peak Response to DMSO treatment



Number of Peaks

10-factor Chromatin State Distribution for Differential ATAC-seq Peal
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State

1 Active Promoter

1 2_Weak_Promoter

M 3 _Poised_Promoter
4 _Strong_Enhancer
5 _Strong_Enhancer
6_Weak Enhancer
7 _Weak Enhancer

M 8 _Insulator

B9 Txn_Transition

M 10 _Txn_Elongation
11_Weak Txn

M 12_Repressed
13 _Heterochrom/lo
14 _Repetitive/CNV
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Differentially Accessible Peak Response to DMSO treatment



Number of Peaks

25 Chromatin State Distribution for Differential ATAC-seq Peaks

o O e

1 TssA 14 _EnhA2
B2 PromU 15_EnhAF
B3 PromD1 16_EnhW1
B4 PromD2 17 EnhW2

200

. . - W5 Tx5 18_EnhAc
W6 Tx 19 DNase
B7 73 " 20_ZNF/Rpts
B8 TxWk 21 Het
100 - 9_TxReg .22 PromP
—— I— — 10_TxEnh5 23 PromBiv
— 1 L1 L1 | 11_TxEnh3 [l 24_ReprPC
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Differentially Accessible Peak Response to DMSO treatment



75 peaks appear completely in quiescent state in 50-state model, 25-state model, 10-factor model, and

15-state model.

e earlyG1 up: 31

e earlyG1 down: 38
o lateG1 up: 31

e lateG1 down: 38
o SG2M up: 34

e SG2M down: 42
These seem to be associated with a drop in chromatin accessibility with DMSO treatment.

There appears to be a weak increase in H3K27me3 binding with DMSO treatment in these regions.

Homer results for the 75 peaks suggest that most have a Sox motif -- no Chip-seq data is available to verify

though.

Relevant article about role of Sox2,Sox3,So0x11 in neuron differentiation:

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3243056/

Seq(GSE33059)/Homer

2 — CCCC ccccg Sp1(Zf)/Promoter/Homer le3 |8.639e+00[0.0282 7.0 8.75%  [707.1 1.46%

3 CCA ggégégréaﬁ)gg%%%grcmp le3 |8.393e+00(0.0282 (150  [18.75% [3213.8  [6.64%
T A CA A T A Oct6(POU, Homeobox)/NPC-Oct6-

4 A Ut ZTA e e e le3 |7.579e+00[0.0408 (9.0 11.25% [1399.3  [2.80%

5 CC i I T TTC P (O S A e SOx3  |1e3  |7.156e+00/0.0498 (220 [27.50% (65785  (13.59%

6 TTT Tc SoxEIMONIE G Sexk Chit le3  |7.068¢+00(0.0498  [23.0  [28.75% [7077.6  [14.62%
A e




Clustering Version 2



Gene expression

Gene expression

Gene expression

Cluster 1 Cluster 2
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Gene expression

Cluster 1 Cluster 2

Gene expression

—cluster mean m— cluster mean
cluster mean % 2 x std. dev. cluster mean % 2 x std. dev.

— individual gene trajectory — individual gene trajectory
Sl =35k
L L I L L |

Homer de novo Motif Results

Gene Ontology Enrichment Results

Known Motif Enrichment Results (txt file

Total Target Sequences = 72, Total Background Sequences = 49000

1 I # Target  |% of Targets 4 K d % 0{( d £
. og q-value Background [Backgroun Moti
Rank(Mouf Name Prvalie P-pvalue  |(Benjamini) \?v?ghuiltlgg? ‘?v?gluiilggi Sequences Sequences File EDE
with Motif with Motif
CTCF(Zf)/CD4+-CTCF- motif
4 AEA CACCTA T ggA ChIP-Seq(Barski et al.) |le-4 |-9.518e+00|0.0235 6.0 8.33% 475.3 0.97% file pdf
- fcc CT B T - "W = [([Homer matrix

Homer Known Motif Enrichment Results (cluster2_homer)

Homer de novo Motif Results

Gene Ontology Enrichment Results

Known Motif Enrichment Results (txt file!

Total Target Sequences = 59, Total Background Sequences = 46000

# Target % of # % of
Pvaluel 1o q-value bt s Targets Background |Background
P-pvalue |(Benjamini) wighuMoﬁf Sequences [Sequences |Sequences
with Motif |with Motif  |with Motif

A A REST-NRSF(Zf)/Jurkat-
1 G Gl él ¢ 2 R\ KrsFchip Seqiomer le7 |-1.633¢+01/0.0000  [4.0 6.78% 322 0.07%

Rank|Motif Name

2 z AC ch CTCE(zf)/CD4+-CTCEChIP- |y, 3 | 8 6476+00(0.0280 5.0 8.47% 429.2 0.88%
TCC CTVIA=1 o E 40— seq(Barski et al.)/Homer
C TT TCC Sox10(HMG)/SciaticNerve-
3 CA T TCI_'_ Sox3-ChIP-Seq(GSE35132) |le-3 |-7.836e+00|0.0420 18.0 30.51% 6417.1 13.13%
T =" <= —_ /Homer

C CC Sox4(HMG)/proB-Sox4-ChIP-
4 01 I_._-.- o s o ChiPlle3  |7.8020+000.0420 (12,0 20.34%  [3225.6 6.60%




Gene expression

=

-2

-3

Cluster 3

w— cluster mean
1 cluster mean = 2 x std. dev
— individual gene trajectory

0.0 10 20
Time

Gene expression

-1

-2

-3

Cluster 4

0.0

Time

Homer Known Motif Enrichment Results (cluster3_homer)

Homer de novo Motif Results

Gene Ontolo:

Enrichment Results

Known Motif Enrichment Results (txt file

Total Target Sequences = 190, Total Background Sequences = 45875

Name Bvatue]l%9. value..
P
REST-NRSF(Zf)/Jurkat-NRSF-ChIP-Seq/Homer le-9  [-2.248e+01[0.0000
TAT'»L;CAAAT AG A Oct6(POU, NPC-Oct6-ChIP-Seq(GSE. le-9  |-2.192e+01[0.0000
Cc T I I U S0x3(HMG)/NPC-Sox3-ChIP-Seq(GSE33059)/Homer le-7  |-1.713e+01 [0.0000
4 = —rxc; Sox10(H iati Sox3-ChIP-Seq(GSE3513: le-7 |-1.705e+01 (0.0000
E "‘I
5 CTCF(Zf)/CD4+-CTCF-ChIP-Seq(Barski_et al.)/Homer 1le-7 |-1.651e+01[0.0000
BORIS(Zf)/K562-CTCFL-ChIP-Seq(GSE32465)/Homer le-5 |-1.354e+01 [0.0001
mr‘ T ! OCT4-SOX2-TCF-NANOG(POU, Homeobox, HMG)/mES-Oct4-ChIP- |, - |
7 A 11 vQ’icA AACAA = Seq(GSE11431)/Homer le-5 [-1.354e+01 0.0001
m 7LN
8 &?T( = I I I CSET FOXP1( 19-FOXP1-ChIP- 31 le-5  |-1.293e+01[0.0001
SR WA=
X s
9 < Brn1(POU, PC-Brn1-Cl le-5 [-1.159e+01 [0.0003
L=
10 $€ > Fos12(bZIP)/3T3L1-Fosl2-ChIP-Seq(GSE56872)/Homer le-4  [-1.053e+01[0.0008
AN (Wi“(
11 ( sl 5la%2 Maz(Zf)/HepG2-Maz-ChIP-Seq(GSE31477)/Homer le-4  [-1.045e+01[0.0008
VIS E
G A
12 A c A Oct4(POU, )/mES-Oct4-ChIP-Seq(GSE11431)/Homer le-4  [-1.034e+01[0.0009
\ \ ~ ~ ¢
13 ;‘ s J; .‘7 AA&ECA\/ ZNF467(Zf)/HEK293-ZNF467.GFP-ChIP-Seq(GSE58341)/Homer  |le-4  |-1.030e+01 [0.0009
G <
14 ATC ACTC AEQA Jun-AP1(bZIP)/K562-cJun-ChIP-Seq(GSE31477)/Homer le-4  |-1.014e+01[0.0009
TGCTG G
15 =00 (€] A Bach2(bZIP)/OCILy7-Bach2-ChIP-Seq(GSE44420)/Homer le-4 [-9.745e+00[0.0012
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Gene Ontology Enrichment Results

Known Motif Enrichment Results (txt file)

Total Target Sequences = 107, Total Background Sequences = 48432

# Target % of # % of
< log q-value Targets Background |Background
A L il il P-pvalue |(Benjamini) St.eghui?cg? Sequences (Sequences |Sequences
WIth MOUL with Motif |with Motif [with Motif
CTCF(Zf)/CD4+-CTCF-
i AEA T c CTA T ch ChIP-Seq(Barski_et al.) le-7 |-1.621e+01/0.0000 10.0 9.35% 460.1 0.95%
= /Homer
TEAD(TEA)/Fibroblast-
2 ch AAT % PU.1-ChIP- le-6 |-1.468e+01|0.0001 23.0 21.50% 3190.3 6.59%
= A S Seq(Unpublished)/Homer
A TEAD4(TEA)/Tropoblast-
3 CCT AAT C Tead4-ChIP- le-5 |-1.346e+01(0.0002 26.0 24.30% 4245.3 8.77%
,—m—= i Seq(GSE37350)/Homer
e BORIS(Zf)/K562-CTCFL-
4 CTATA Cc CTA T g ChIP-Seq(GSE32465) le-4 |-9.417e+00/0.0065 9.0 8.41% 806.4 1.67%
B o =_CT - 128Ca “—#>~ |/Homer
C A T TEAD2(TEA)/Py2T-Tead2-
5 c AAT ChIP-Seq(GSE55709) le-4 |-9.383e+00(0.0065 17.0 15.89% 2682.0 5.54%
:-:rT = TC /Homer
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Known Motif Enrichment Results (txt file
Total Target Sequences = 74, Total Background Sequences = 48718
# Target
- log q-value
Rank|Motif Name P-value ... |Sequences
P-pvalue |(Benjamini) with Motif
1 éEA [ C‘ AC‘ I A I QQA CTCEZD/CDA+ CTCE-ChIP- 19 |2.117e+01/0.0000 110
S=CCOCCYWYUCTWV L 2Ac 1 VMK Sr<= [Seq(Barski et al)/Homer
Cs<s<GGOC CC T | € |BORIS(Z)/K562-CTCFL-ChIP-
2 AT le-6 |-1.570e+01(0.0000 13.0
AL AT IVUENUV I 2CAJJX seqGsEus) Homer  [1© ;
3 AACC A A I GABPA(ETS)Jurkat-GABPa- |y, 3 |5 9780100[0.1042  [16.0

ChIP-Qan(RRF 17054V Hamar




nume: g NUVe MUUL RESUILS
Gene Ontologyv Enrichment Results

Known Motif Enrichment Results (txt file)
Total Target Sequences = 158, Total Background Sequences = 48975

G log q-value # Target Sequences % of Targets Sequences
RAnk Mot Name Pvaluelp jalue  |(Benjamini)  |with Motif with Motif
\A«'.\ . -

" pc 4,'1 N TEAD4(TEA)/Tropoblast-Tead4-ChIP-Seq(GSE37350) saaa: | ssosior lo:ooos a3:0 57.22%

=V /Homer

4 ’,v"\‘{. ™ 3 £ 2 i

B §2TG G A AT{,1 TEAD(TEAVEYbrolidast PU.1-CIE Seq(Unpubiishad) | | [T a5t A

AL AVN 5 i B /Homer

cc GI
3 j TEAD2(TEA)/Py2T-Tead2-ChIP-Seq(GSE55709)/Homer  |le-7  |-1.764e+01 |0.0000 29.0 18.35%
4 cCCA I I G I I C Sox2(HMG)/mES-Sox2-ChIP-Seq(GSE11431)/Homer le-7  [-1.652e+01 [0.0000 32.0 20.25%
5 cc | I I Sox3(HMG)/NPC-Sox3-ChIP-Seq(GSE33059)/Homer le-6 |-1.584e+01 (0.0000 49.0 31.01%
6 Sox4(HMG)/proB-Sox4-ChIP-Seq(GSE50066)/Homer le-4 |-1.000e+01 (0.0024 26.0 16.46%

T

N { @ iati . -

> S:c | TTCM Tclg,( = S:xlO(HMG)/Smathewe Sox3-ChIP-Seq(GSE35132) |14 |.9.7634+00 |0.0026 466 2%

YA Al =A% il

CT
8 . 3 Sox6(HMG)/Myotubes-Sox6-ChIP-Seq(GSE32627)/Homer |le-3  [-9.001e+00 [0.0049 38.0 24.05%
alal -di - - i

4 é Ac Az % A A T ;zl-tl.zl distal(ETS)/CD4+-PolII-ChIP-Seq(Barski_et al.) o Vasmsinslasase 5% Pt

= A mer

P

10 U\“‘cc cc Sp1(Zf)/Promoter/Homer le-2 |-6.907e+00 [0.0319 12.0 7.59%

= \;)-' - \\ﬂ
11 AA Ac A ATQ ydwaf Sox15(HMG)/CPA-Sox15-ChIP-Seq(GSE62909)/Homer  |le-2  [-6.522e+00 [0.0426 28.0 17.72%

C 2 o T( nc £ $ED-
i3 A JAQ 2 ITCA VDR(NR), DR3/GM10855-VDR+itD-ChIP-Seq(GSE22484) || | o yon ool 000 o o 5%
— x L] /Homer
ccc
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