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Part 1

This part conducts a multi-step analysis to predict binding sites in sequences
of ChIP-seq peaks with the geneXplain platform.

We will start of with loading a narrowPeak-file (a BED-like format used by
Encode) describing locations of NF-kappaB-bound regions after TNF-alpha
stimulation in Gm10847 cells and find the dominant motif in these sequences

using ChIPMunk.
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Part 1 — ChIPMunk in the geneXplain platform

Open the geneXplain platform page in your browser: https://platform.genexplain.com/bioumlweb

Specify your credentials and click Login.

@ M platform.genexplain.com/bicumlweb/#

Platform: geneXplain web edition 3.0

Enter e-mail and password:

E-mail: <your username>

Pazzword: sessssss

7~
| Hegiste(“ Login |
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Part 1 — ChIPMunk in the geneXplain platform

Navigate to the Training_platform data project and further to the subfolder Training_Input_Data. To copy this folder,

choose Copy with right-click on it. In the Copy folder window, provide a path to your data project and click OK.
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Mg_platﬁorm

-l _J_] Data

b d_] 1_Introduction
] 2_Motifs
_J_] 3_Factors
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_J_] 5_Pathways
_J_] 6_Networks
d_] 7_Targets
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| Copy folder
E—
@ldata/wojectsﬁraining_platform/Data 2 vI Up +
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..]1_Introduction

\.|2_Motifs
\.|3_Factors

. |4_Enhancers
|.J5_Pathways
\.|6_Networks

| |7_Targets

.. |8_Biomarkers

. |Training_Input_Data

Name: | raining Input Data copy]
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Part 2 — ChIPMunk in the geneXplain platform
We will start with the file GXP_Encode _Gm10847 NfkbTnfa Top500.narrowPeak.

Select the file (turns blue marked) and press the Edit button to get more information of the file.

The format of the file GXP_Encode _Gm10847 NfkbTnfa_Top500.narrowPeak is a track and hgl9 genome is the

Sequence source.

Database;ﬂj Data | Analyses

LRI TL = a=r= a a)

4 Training_platform

. Edit

., | Data

g

.| 1 Introduction

EH[:'] Properties for track impaoct

[

b .| 4_Enhancers
[ .| 5_Pathways

b .| 8_Networks

[ .| 7_Targets

b .| 8_Biomarkers

4 ]2 Motifs : @“ences EEIEE [Ensembl 75.37 Human (hg19) P
P GXP_Encode_Gm10847_NfkbTnfa_Top500.narrowPeak ] —
[ _]f Factors - - _— [} salTable . [track_GXP_Encode_Gm10847_NfkbTnfa_Tog|
(] !

e D description
)

!
[

.--—.~

- Journal
b L tmp
[}
' H Save Cancel
, Edit p
’
’ l
rd
Search ‘ Info ‘ QQL tra@ e l@ My description | Graph search

Track GXP_Encode_Gm10847_NfkbTnfa_Top500.narrowPeak

Sequence collection: databases/EnsemblHuman75/Sequences/chromosomes GRCh37

Site count: 500

Put your comment here - press Edit button above
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Part 2 — ChIPMunk in the geneXplain platform
When the ChlP-seq intervals have been loaded, navigate to the ChIPMunk tool as shown below and double-click on its

name in the Working Tree to open the tool’s interface.

‘ Start page ‘QChIPMunkX‘

/

Databases ata | Analyses
4 | |analyses ) - :
m . - i Input sequences
b Galaxy -=-=-= i D P 4 &I(select element)
<’ BT o D Start length |16
a \ o D Stop length | 10

‘_,_] Colon cancer signature i
.| Data manipulatigh e D Matrix name I
. .| Data normalizafion

[
[
[
b
E | FBC , < - Show expert options >>
[
k
b

|
D Output matrix library I(select element) I
|

» || Fupctional classification
¢ .. Genome Enhancer

L |Jfnport

; oreswlar networks
s )
] [ TETBowtle
] . ChIP-seq peak profile
Y < “¥ chIPMunk .
LI
Search ‘Im’o‘ Default viE 4 ‘J 8 My description | Graph search = Script = Clipboard = Tasks

ID: ChIPMunk
Complete name: analyses/Methods/NGS/ChIPMunk
Description:

User description is not available

This analysis allows you to create motifs from Chip-Seq data.

It identifies the motif with the maximum Discrete Information Content in a set of DNA sequences. -
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Part 2 — ChIPMunk in the geneXplain platform

Open the copied folder 2_Motifs, click on the track in the Working Tree (blue marked) and drag-and-drop it to the Input

sequences field in the tool interface. Expand the Expert options and see additional parameters of the tool, which can be

modified. You can specify a special name for the output Matrix name (here: NfkbTnfa). When ready, click Run.

Data | Analys}s

d _'_]_] Data ~i
bldt
#~T] 2_Motifs
b GXP_Encode Gm10847_ NfkbTnfa Top500.narrowPeak

> W tors

.| 4 Enhancers

.| 6 Networks
b L] 7 _Targets

b
b
[ .| 5_Pathways
¥
b
I

b .| 8 Biomarkers

-1+ Journal

+ L Jtmp

D Input sequences
: D Start length
) D Stop Iinggh, ks
- B Eu;lber of threads
. D Step limit
D Try limit
. D GC percent
. D ZOOPS factor
. D Motif shape

‘ Start page ‘QChIPMunkX‘

L d

-

o

——

&I ...10847 NfkbTnfa_Top500.narrowPea
|16

|10
6
|10

| 100
0.5

1.0

|fiat

=

. D Use peak profiles RUN

D Output matrix library
. D Matrix name I

<< Hide expert options

... latform/Data/2 Motifs/Matrix Iibraryl
| NfkbTnfa |
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Part 2 — ChIPMunk in the geneXplain platform
It may take ChIPMunk a few minutes to complete ...

Start page | <3 ChIPMunk X‘ $'eNfkbTnfa X

[ Input sequences &1...10847_NfkbTnfa_Top500.narrowPeak |
- Start length 16

. g Stop length } 10 :
. D Number of threads ‘6 |
[y Step limit 10 |
[y Try limit | 100 |
- [y GC percent 0.5 |
[ 200Ps factor 1.0 |
. D Motif shape |f|at ZI
[y Use peak profiles

- D Output matrix library | ...ing_platform/Data/2_Motifs/Matrix Iibraryl

: . D Matrix name ‘NFkanFa |

<< Hide em

Completed

INFO - Analysis 'ChIPMunk' added to queue N
INFO - Analysis 'ChIPMunk' started

INFO - Fetching sequences. ..

INFO - PROG|ru.autosome.ChIPMunk V5 11042813

INFO - PROG|ru.autosome.ChIPAct V5 11842013

INFO - OUTC|ru.autosome.ChIPAct

INFO - DIAG|gapless local multiple alignment of length 16

INFO - KDIC|19.5313364195148?8

NFO - TIME|164.462
I - DUMP|ru.autosome.ChIPAct V5 110420813
INFO - G|ru.autosome.ChIPAct V5 11942013 i
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Part 1 — ChIPMunk in the geneXplain platform
When the task has finished, the platform presents a logo of the ChIPMunk motif and a new item named Matrix library
(unless another had been specified) has been added to the tree.

The motif discovery part is complete at this point. If time permits you can

- try out this analysis with DiChIPMunk which produces dinucleotide matrices (take care not to overwrite any of the
results just produced, since they are required for the next part),

- or create different sorts of pretty motif logos for the ChIPMunk motif using the tool named “Create profile from

matrix library” in the group of “Site analysis” tools.

Databases | Data | Analyses ‘ Start page | <PChIPMRpk X |3%s NfkbTnfa X|
‘!ﬂJ..u......H Ty N LA

- e

7l @Trainingfplatform
i | |Data

.| 4_Enhancers __ > ‘ \ o = C C C —_
r

.| 5_Pathways — = = - —
u_] 6_Networks
] 7_Targets

.| 8_Biomarkers

[
[
b
g
t
|
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Part 2

Here we will use the motif found by ChIPMunk in the previous part to predict

binding sites in peak sequences uploaded as FASTA file.
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Part 2 — Binding site prediction in the geneXplain platform
We need to create a profile for the matrix to use it in binding site search. A profile is a simple data structure to specify

matrices and corresponding score cut-offs.

Navigate to the Create profile from matrix library tool as shown below and double-click on the item to open the tool

interface.

Database Data | Analyses

classifi

[ IR}

I ../ Genome Enhancer

. Import

= V4
.| Moleculap networks
» LNGS

:u}

.| Simulation
4 | |site analysis
T

@,‘f Chanee profile cutoffs

2 Cluste" track

f-: Compgre TFBS mutations

{U\* Compute profile thresholds

- l{fs Construct IPS CisModule

- 22 Construct composite modules

ﬁ Constcht composite modules on track (correlation)

el to tracks

- (2 Constru‘:t composite modules on tracks

Q'i‘ Construkt composite modules on tracks with keynodes
Q’i‘ Construkt composite modules with keynodes

% Continuk CMA

- Uy Convertkite search summary
ﬁé Create IS model

F,.‘l Create Mgtch model

- JA Create mytrix logo

xﬁ Create profile from CMA model

- %% Create profile from matrix library

ml& Create profile from site model table

D Input matrix library

D Core-cutoff

D Template for cutoffs

D Cutoff

i D Nucleotide distribution template

D Qutput profile

Run

| Start page P ChIPMunk X 3's NikbTnfa X 3% Create profile from matr... X'

>
:ﬁl (select element)

l0.75

|Custom... ;Il
l0.8 |
|Flat ;Il

i | (select element)
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Part 2 — Binding site prediction in the geneXplain platform
Navigate to the matrix library created by ChIPMunk, click on the item and drag-and-drop it on the Input matrix library
field of the profile tool. Specify a custom P-value of 0.001 for the score threshold. When ready, click Run to create the

profile.

Dat@alyses ‘ ‘ Start page €Y ChIPMunk X ?: NfkbTnfa X 3& Create profile from matr... X
S _'__ =] = UTT AT -

i @Trgioing_platform : D Iﬂpgt_[na_l_tru( library }@atform/Data/szotifs/Matrix Iibrai}- N

1 Wipue T —|j Core-cutoff \
EN A - 0.75
L] 1_Introduction P )
i .-..__] 2_Motif; Y 0 Template for cutgf& P-value = 0.001 J('

L4
m10847_NfkbTnfa_Top50Q. narrowPeak - [ Nucleotide di;t'ribution t[Flat ~|

[

3 [y Output profi,lb @gl ...rm/Data/2_Motifs/Matrix library profilel
| d=— U 7
- |]4_Enh .
[ ..._] _Enhancers - _

¢ |5 _Pathways
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Part 2 — Binding site prediction in the geneXplain platform
A matrix library item is added to the tree and a view of the profile is shown, when the profile is ready. Note that a matrix
profile can encompass parameters for several motifs.

Databases | Data ‘ Analyses | ‘ Start page <P ChIPMunk X #'s NfkbTnfa X 8% create profile from matr.. (7X@ Matrix library profile
o naniy SIUTLT r o -
i Trainingip\atform Edi elect all Select page
4 |, |Data (First| | Previous |Page [1 | of 1| Next| [ Last| Showing 1 to 1 of 1 entries Show entries
-1 LJ1_Introduction . . ~ Core Core Core
- u_] 2 Motifs Name Matrix Cutoff cutoff start length Matrix logo
P e _Gm10847_NfkbTnfa_TopS500.narrowPeak
7275 Matrix library NfkbTnfa  §'sNfkbTnfa  0.81818 0 3 5 AAA CC CC
N2 Matrix library profile —_——= - =T - =
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Part 2 — Binding site prediction in the geneXplain platform
We will now use the FASTA file named GXP_Encode_Gm10847 NfkbTnfa Top500.fasta and will predict enriched
transcription factor binding sites (TFBSs).

Databases ‘ Data ‘ Analyses

lf .Trammg 290414 P9

-l .Trammg platform

' ‘J_] Data
[ .| 1_Introduction
[ ) 2_Motifs

E _J_] 3_Factors

t- _J_] 4 Enhancers

E: _J_] 5_Pathways

E .| 6_Networks

[ _J_] 7_Targets

[ _J_] 8_Biomarkers

4 ;JjTraining Input_Data

_J_Iz Motifs_Input

EBRCA gene

[_. EDRIMust_Encode_NFKB_TNFA_Gm1054?_Top500.1‘asta

) 3’ GSM558469 E2F1 hgl9 filtered chri

: & GXP_Encode Gm10847 NfkbTnfa_Top500.narrowPeak

I'is' UpRegGenelList
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Part 2 — Binding site prediction in the geneXplain platform
Navigate to the Site search on track tool as shown below, double click and open the tool interface.

PAELD2 @ &4 B

_ | site analysis

‘ Databases D

model to tracks
- 1k C'hange profile cutoffs

+ & Qluster track

-+ Cpmpare TFBS mutations

- fm’!‘ Cpmpute profile thresholds

- % Cpnstruct IPS CisModule je |4 Site search_gn track X‘
P >
k 4

- 22 Cpnstruct composite modules
- 5 Censtruct composite modules on track (correlation)

ac

- 22 Cgnstruct composite modules on tracks 7 & D {SE|ECt element)
- ﬁ Canstruct composite modules on tracks with keynodes

- dﬁ Cohstruct composite modules with keynodes aquence;:’source Ensembl 100.38 Human (hg38) "I
- % Cohtinue CMA i ’ -
- T, Corlvert site search summary orile " "ﬁ ...enriched mOtifS_TRANSFAC(R))[PFOF”E
- |jps Credte IPS model
- F“ Credte Match model Jtp"",t name & (SE|ECt element}
- TA Creai!e\matrl‘x logo i
- mﬁ Create profile from CMA model I
- @& Create profile from gene table '
- t& Create prefile from matrix library I
- [# Create prdfile from site model table |
!
]
!

4

- |?|-. Create weilght matrix model

- “‘g.ﬂ‘ Find reguldtory regions

3 ':g Find regulatory regions with mutations
- [@ Get transcribts track '
- ® IPS motif diScovery !
- 38" MEALR (tracks)

- TA msaT

- 7 Motif qualit¢ analysis ,
- ﬁ Recalculate composite module score on new track ¢

. S’ Search for enriched TFBSs (genes) 4

- & Search for yiched TFBSs (tracks) ,

R L’
<,. i @ Site search onD -
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Part 2 — Binding site prediction in the geneXplain platform

In the tool interface drag-and-drop DRIMust_Encode NFKB_TNFA Gm10847 Top500.fasta into the field Track.
Drag-and-drop the recent created Matrix library file into the Profile field. You can specify a custom output name.
When ready, click Run to invoke the binding site search.

Databases ‘ Data ‘ Analyses ‘ ‘ Start page | % Site search on track X‘
4 Training_platfcrm - : —
i - Track
. . Data | 0O R - E, KB_TNFA_Gm10847_Top500.fasta] >
1] 1_Introduction _ D Sequences soufte Custom... v
4 ]2 Motifs === " [} Sequences collection #3l[..._NFKB_TNFA_Gm10847_Top500.fasta
. CHIDRIMust_Encode NFKB_TNFA_Gm10847_Top500.fasia>= = - Drrefie e —_
[ & GXP_Encode 7TTRDTATE_Tops00.narrowPeak _ _ | o = = = = = = < X .. - - - - mPm/Data/ _rary profils]
S5 Matdudibran f === " ~ [} Output name &/[...B_TNFA_Gm10847_Top500.fasta sites
# Matrix library profile) <
RSER

1

RUN
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Part 2 — Binding site prediction in the geneXplain platform

When the binding site prediction has finished, you have a corresponding item in the Tree Area and a view of the sequences with binding
sites is presented in the genome browser.
You can right-click on the sites track and open the corresponding table as an alternative to the visual presentation.

| ‘ Start page % Site search on traé X EDRIMusLEncodefNFKB... X

Databases | Data | Analyses

4 [ Training_platform Sequence (chromosome):| chr10_101773242_101774510_3.9128002+01_1.018951e-37_1269 v | Position:
4 [ ]Data hri0 101773242 101774510 3.9| Rl Find: | v || | Go
: . 50 770 780 T30 800 210 820 830 240
b L] 1_Introduction = o= e - s e == - -
Mo

TRGTTGGGGARATCCCCTCTGGGRATGTARCATITACCTGARACTIGARTAATGAGARAGAATCRAAGCCGEACATGGTGECTCRAGCC

DRIMust_Encode_NF...4» NfkbTnfa

y DRIMust_Encode_NFKB_TNFA_Gm10847_Top500.fasta
L & DRIMust_Encode NFKB_TNFA_Gm10847_ Top500.fasta sites
code Gm10847 NfkbTnfa Top500.narrowPe
?ﬁ Matrix library

g3

NikbTnfa

NfkbTnfa

{# Matrix library profile

Start page ﬁ.‘:Site search on track X DRIMust_Encode_NFKB... X 4 DRIMust_Encode_ NFKB... X‘

Select all Select page

| First | | Previous | Page | 1 |0f 30| Next | | Last | Showing 1 to 50 of 1472 entries Show entries

A Property: Property: Property:

ID Sequence (chromosome) name From To Length Strand Type coreScore score siteModel
1 chri8_36520652_36521865_1.437540=e+02_1.685119%e- 221 334 14 o T_F binding 0.72491 0.82812 A NfkbTnfa
140_1214 site D

2 chri8_36520652_36521865_1.437540=e+02_1.685119%e- 1180 1193 14 . T_F binding 1 0.82423  NfkbTnfa
140_1214 site -

3 chri8_36520652_36521865_1.437540=e+02_1.685119%e- 444 457 14 ~ T_F binding 0.80138 0.86464  NfkbTnfa
140_1214 site -

4 chri8_36520652_36521865_1.437540e+02_1.685119%e- 375 388 1a . T_F binding 1 0.97914 # NikbTnfa
140_1214 site -

5 chri8_36520652_36521865_1.437540=e+02_1.685119%e- 306 319 14 ~ T_F binding 1 0.98244 A NfkbTnfa
140_1214 site -

- chri8_36520652_36521865_1.437540e+02_1.685110e- 537 550 14 ] TF binding 0.97914 # NfkbTnfa
140_1214 site -

7 chri8_36520652_36521865_1.437540=e+02_1.685119%e- 223 236 14 ~ T_F binding 0.87104 0.91625  NfkbTnfa
140_1214 site D

3 chr5_158885209_158886539_1.127630e+02_6.877320e- 244 257 1a + T_F binding 0.70336 0.82695 # NikbTnfa
110_1331 site -

9 chr5_158885209_158886539_1.127630e+02_6.877320e- 366 379 14 o T_F binding 0.87104 0.88368 A NfkbTnfa
110_1331 site -

10 (1:255_1135381885209_158886539_1.127630e+02_6.8??320e— 367 380 14 + ;I;eblndlng 1 0.99287  NfkbTnfa
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Part 3

Here we will use a workflow to find enriched TFBSs in promoters of a set of

genes.
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Part 3 — Binding site prediction in the geneXplain platform
We will now use the gene list named UpRegGenelist and will predict enriched transcription factor binding sites (TFBSs)
within the promoters of the gene list.

Databases ‘ Data ‘ Analyses

lf .Trammg 290414 P9
-l .Trammg platform
' ‘J_] Data
[ .| 1_Introduction
[ ) 2_Motifs
E _J_] 3_Factors
t- _J_] 4 Enhancers
E: _J_] 5_Pathways
E .| 6_Networks
[ _J_] 7_Targets
[ _J_] 8_Biomarkers
4 -_Jj Training_Input_Data
_J_] 2_Motifs_Input
' BRCA_gene
[ EDRIMust_Encode_NFKB_TNFA_Gm1054?_Top500.1‘asta
. 4§ GSM558469 E2F1 hg19_ filtered chri

b " GXP_Encode Gm10847_NfkbTnfa_Top500.narrowPeak
I'is' UpRegGenelist
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Part 3 — Binding site prediction in the geneXplain platform
Navigate to the Workflows and further to Identify enriched motifs in promoters (TRANSFAC®) as shown below, double
click and open the workflow interface.

Databases Dat

[

4 | | analyses
| Galaxy _
_|JavaScript,

b
4

4 Mnalyze SNP list (TRANSFAC(R))

s A\nalyze any DNA sequence (TRANSFAC(R))

- /4 Analyze any DNA sequence for site enrichment (TRANSFAC(R))

- " Analyze prometers (TRANSFAC(R))

~ "= ChIP-Seq - Identify TF binding sites on peaks (TRANSFAC(R))

-~ &t ChIP-Seq - Identify TF binding sites on peaks for multiple datasets (TRANSFAC(R))
-~ &t ChIP-Seq - Identify co\mposite modules on peaks (TRANSFAC(R))

- Cross-species identificaﬁ\on of enriched motifs in promoters, using orthologue information (TRANSFAC(R))
% Find enriched TF binding gites in variation sites (TRANSFAC(R))

- 4 Identify composite modulks in promoters (TRANSFAC(R))

i 4™ Identi i in_promoters (TRANSFAC(R))

4, Identify enriched motifs in promoters (TRANSFAC(RH >

- Identify enriched motits In tissue specific promoters (TRANSFAC(R))

- 4 Identify enriched motifs in tracks (TRANSFAC(R))

i P4, Upstream analysis (TRANSFAC(R) and GeneWays)
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Part 3 — Binding site prediction in the geneXplain platform
In the workflow interface drag-and-drop UpRegGenelist into the field Input Yes gene set.
Click Run to start the workflow.

Databases ‘ Data ‘ Analyses ‘ ‘ Start page | ™ Identify enriched motifs ... )4
.T"ﬂm”"g 290414 P9 B Identify enriched motifs in promoters (TRANSFAC(R))
J @Trammg platform : >¢7 _—
o Input Yes gene set - - = i i
.;_i Data : D P 9 _--" ..t Data/Z_Motlfs_Input/UpReg@@
i -

I ] 1_Introduction [y Input No ‘_313’”‘3,59’€ rﬁ,;'l ...ata/Housekeeping genes (Human) 300 |
{ -‘-_] 2_Motifs e D A”"'Otatl‘g” source |databases/EnsembIHuman100/Data/genu;l
I |3 Factors of, f|
[ .‘.J_] 4 Enhancers D, ofile .(-ﬁl ...ata/proﬂIes/vertebrate_human_p0.001|
[ .| 5_Pathways I D Species |Human (Homo sapiens) >
[ |6 _Networks D Filter by TFBS enrichment fold | 1.0 |
I |7 _Targets , Start :
b .8_Blomarkers [y Start promoter -1000 |
4 _J_] Training_Input_Data 1 | [} End promoter |100 |

_,_]2 Motifs_Input L. [y Allow big input 0

t{ [& BRCA_gene ! :

b EDRIMust Encode_NFKB_TNFA_Gm10847 Top500.fasta Rl i [ Result folder [iJ|...neList (enriched motifs_TRANSFAC(R))|

#GSM558469 E2F1_hg19_filtered_chri ,
J ’ l Run workflow ] l Edit workflow

1

RUN

gene):? plain info@genexplain.com



Part 3 — Binding site prediction in the geneXplain platform

When the workflow has finished, several resulting tables will open automatically and finally a summary HTML Report as well. All results
getting stored in an output folder and you can have a view of Top 3 TFBS, which are the three most enriched binding sites visualized in the
gene promoters or all identified binding yes sites presented in the genome browser. A list of potential Transcription factors is given, which
are postulated to regulate the genes from the input list.

REPORT “  start page P Identify enriched motifs ... X I'1;UpRegGEHEL\st X ‘@ Profile X [ Site search -1000 100 X P Top3 TFBS X [ Sites X »
Edit Select all | Select page
Data analysis is done with the geneXplain platform release 6.2 First| [ Previous |Page [t |of 5| Next | | Last showing 1 to 50 of 208 entries
Project: data/Projects/00_jko_test ™ symbol Sltes view (T:.::{ v V§
Date: Mon Nov 23 2020 13:20:51 GMT-0000 (UTC) ey |
Waorkflow : SRR R
Enriched transcription factor binding sites (TEBSs) o
Visualization of top 3 enriched TFBSs -5 : .
Potential identified transcription factors (TFs) p
Workflow: Identify enriched motifs in promoters (TRANSFAC(R)) ENSGO000004TISE  ZIC2 o It w9
Workflow path: analyses/Workflows/TRANSFAC/Identify enriched motifs in promoters (TRANSFAC(R))
Enriched TFBSs :
In this study, 732 transcription factor binding sites were identified as enriched, with filter >1 by TFBS enrichment fold. ;
) PC1
Folder: Sites
Number of rows: 732
Complete name: data/Projects/Training_platform/Data/2_Motifs/UpRegGeneList (enriched motifs_TRANSFAC(R))/Sites « P& Transcription factors Ens... X| f@Report x"chmmosomes —— x‘ N
TRANSFAC ID Matrix logo Transcription factor Yes-No ratio P-value position: | 1:23424635.23424765 = Find: [ Ensembl id v || =
2 &0 23324880 23424700 23424720 23424740 2342
" " I L 1 " 1 s 1 M 1 M Il
itesd > VSZFPT40_05 VSSMADS Q5 VSEGR1_19  VSEGR1 Q6 VSEGRI_19 VSTIEG1_04 vssH
V$7FP740_05 cC C C Q CCa_ Zo7 1.2010 3.8857e-37 s sitesd T o y 2 0 X
V$ZN451 01 VSZNF28 02 VSZNF341_03 VSEGR2 Q4 VSEGRI 06  VSGM497 04  VSZNF454
— — —
VSZFP202_02 VSICFI2 05  VSMOVOB 01  VSEGRI_06 VSEGR2_ Q4 VSMEQ 01 VSBTEB2 035
— —— —
VS$EGR2_Q4 T Eagr-2 1.2798 8.4026e-26 VSKLF15 Q2 VSZNFS26 01  VSZBPS9 Q4 01  VSZFP281 02  VSEGR! 25 \‘SEG!L‘726 VSKLF4 03
e, = . _§ e
VEMIZ1_02 VSPLAGI 01  VSEGR2 Q4 VSEGRI 23 VSLRF_Q3 VSFKLF_02
VSZNFESS 04 USIMAF Q2 VSZFP4005  VSHKR2 02 VSZBTBIC_Q2 VSTIEG!_04
TeS Tvo- i ——— - = -
D Gene description Gene Species Site model ID density , density . Yes-No _ p ... VSZNFI20 03 VSKROX Q6 VSEGR3 06 VSTIEGH 05
symbol per per ratio = = = =
1000bp 1000bp [ECRUD U3 VSEGRIQ6  VSEGR3_04 VSEGR1_06 VSFKLE_02
ENSG00000184937 W1 transcription WT1 FEre VSWT1_03,VSWT1_Q4,V$WT1_Q6 4.47483  3.29701 10.36413  0.00129 -
factor sapiens
ENSGOOD00178187  Gen finger protein ZNF454 E:;';ns VSZNFA54_05,V$ZNF454_06,V$ZNF454_07,V$ZNF454_08 461564  3.57721 9.89304 g 60878~
ENSG00000100968  Muclear factor of NFATCA4 (LTS VSNFATCA4_03,VSNFAT_Q4_01 0.2112 0.09651 847974  S9124%
activated T cells 4 sapiens 4
ENSG00000163884 'fg‘"ppe‘ like factor — pq5 ;':;:‘;ns VSKLF15_01,VSKLF15_03,V$KLF15_05,VSKLF15_07,V$KLF15_Q2 7.33046  5.63823  8.47974 2‘85085
ENSGO0000197647  ZnC finger protein ZNF433 E:;:.'E”"S VSZNF433_03 0.0528 0.00623 8.47974 3 BEERIE
POU class 4 Homo V$POU4F3_02,V$POU4F3_03,V$POUAF3_05,V$POU4F3_06,V$POU4F3 07, 1.7311E-
ENSGO0000091010 55y 3 POU4F3 sapiens VSPOU4F3_08,V§POU4F3_09,VSPOUAF3_10 1.20561 069427 7-14487 9
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