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I'enomubii Opay3ep KaaudopuHuiickoro yausepcutera B_r.Canra Kpys

UCSC Genome Browser on Human Dec. 2013 (GRCh38/hg38) Assembly
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UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly
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I'enomHubIil Opay3ep YHuBepcutera r.Canra Kpy3
NHCTpYMEHT 114 3arpy3KH JaHHBIX B TEKCTOBOM BH/IE

Table Browser

Use this program to retrieve the data associated with a track in text format, to calculate intersections between tracks, and to
retrieve DNA sequence covered by a track. For help in using this application see Using the Table Browser for a description
of the controls in this form, the User's Guide for general information and sample queries, and the OpenHelix Table Browser
tutorial for a narrated presentation of the software features and usage. For more complex gqueries, you may want to use
Galaxy or our public MySQL server. To examine the biological function of your set through annotation enrichments, send the
data to GREAT. Send data to GenomeSpace for use with diverse computational tools. Refer to the Credits page for the list

of contributors and usage restrictions associated with these data. All tables can be downloaded in their entirety from the
Sequence and Annotation Downloads page.

clade: | Mammal v | genome: Human e AS 52BN | Feb. 2009 (GRCh37/hg12) v
group: | Regulation v | track:| CpG Islands v add custom tracks || track hubs
table: | cpglslandExt v | | describe table schema

identifiers (names/accessions): | paste list || upload list

filter: | create

intersection: | create

correlation: | create

output format: | all fields from selected table v | Send output to [/ Galaxy GREAT GenomeSpace
output file: (leave blank to keep output in browser)

file type returned: = plain text gzip compressed

region: genome ENCODE Pilot regions ® position |chr15:75011947-75047947 lookup || define regions ‘

get output || summary/statistics

To reset all user cart settings (including custom tracks), click here.

Ll el Sl C HMCIIOIb30BaHMEM TAKHX HACTPOEK MOYKHO

noyduTh gaHHble 0 CPG-0oraThiX yyacTkax B
paiione rena CyplAl (B rpaHumax
chrl5:75011947-75047947)

This section provides brief line-by-line descriptions of the T
program, see the Table Browser User's Guide.

» clade: Specifies which clade the organism is in.




The Encyclopedia of DNA Elements (ENCODE)
http://genome.ucsc.edu/ENCODE/

' Encyclopedia of DNA Elements at UCSC 2003 -2012

Ilens ipoekTa - 00beIUHEHUE

The Encyclopedia of DNA Elements (ENCODE) Consortium is an international collaboration of research groups funded by the National Human Genome Research
Institute (NHGRI). The goal of ENCODE is to build a comprehensive parts list of functional elements in the human genome, including elements that act at the protein

and RNA levels, and regulatory elements that control cells and circumstances in which a gene is active ' BC eX ﬂaHHBIX HO

ENCODE results from 2007 and later are available from ENCODE Project Portal, encodeproject org. This covers data generated during the two production
phases 2007-2012 and 2013-present. The ENCQDE Proje rtal also hosts additional ENCODE access tools, and ENCODE project pages including up-to-date

information about data releases, publications, and u ng tutorials. @yHKHHOHaJ’IBHBIM 3HeMeHT aM
UCSC coordinated data for the ENCODE Consortium \Is n 2003 (P ilot phase) to the end of the fir: 15 year phase of whole-genome data production in
2012. All data produced by ENCODE investigators and the H fENCODE nalysis projects frol mth s period al h sted in th UCSC Genome browser and
.
I'CHOMaA 4YCJIOBCKA, BKJIFOYAsil.
Explore ENCODE data (2003 - 2012) at UCSC View ENCODE data (2003 - 2012) in the UCSC Genome Browser
(1) 6enox- u PHK-kogupytomue

database. Explore ENCODE data using the image links bel \ ow or via the left menu bar. Alf ENCODE data tUCSC e freely available for download and analysis.
Fﬂ I ﬂ MH”H e
=

— B EE ':-'.i e Y4aCTKHU I'CHOMaA,

= r.ll LTl i~ : ALY

_? rE! (2) peryJsiTOpHbIE YYaCTKU
Search for data (current) at the ENCODE Portal Search for ENCODE tracks (2003 - 2012) in the UCSC Browser

First Production (2007
2012)

Pilot (2003.2007)

[

P8.3pa6aTBIBa€TCH MCXKAYHAPOAHBIM UCCJICAOBATCIIbCKUM KOHCOPIIMYMOM.
dunancuporanue uaeT yepe3 National Human Genome Research Institute (NHGRI).

" Pe3ynprarsl, nojydeHHbie ¢ 2003 mo 2012 rr. 10CTyIHBI Y€pe3 TeHOMHBIN Opay3ep
Kamudopuwmiickoro yausepcurera (T.Canra Kpy3)

»Pesynerarel, momyueHHble ¢ 2007 T 1 Mo3HEE TOCTYIHBI Ha caliTe mpoekra Encode
(encodeproject.org).



Buabl nagpopmanuun B ENCODE:

ENCODE BkirouaeT ganHble 00 ydyacTkax reHoMa Y€JI0BEKA, MMEIOIIUX BaKHbIC
(byHKIIMOHAJIbHBIC XapaKTEPUCTUKU

- paiionsl JIHK, cBsizaHHBIE ¢ MOAM(PUIIMPOBAHHBIMUA TMCTOHAMM (Bcero 12
Pa3IMYHBIX TUIIOB MOJU(UKAIIUN B 46 pa3IUUHBIX TUMAX KJIETOK),

-CaMThl, TUIIEPYYBCTBUTENIbHBIE K AeUCTBUIO JIHKa3bI I (nccnenoBano 125 munwmii
KJIETOK U BBISIBJICHO 2.89 MIJIH. CAliTOB) ;

- npodunu MeTUIMpoBaHUs (1.2 miuH. CpGs 0CTPOBOB B KaK[0M U3 82 KIETOYHBIX JTHHUMI
b0 TKaHek) ;

-paitonsl BzaumozeiictBus ¢ JIHK-cBa3pIBaonumMu 0eJIKaMyd U KOMIIOHEHTaMHU
PHK-nonumepas B 72 ThIax KJIETOK

- (Bcero mccieno0BaHo CBA3LIBAHUE
- 119 pa3nuuHbIX OEJIKOB ,
-87 (73%) 13 KOTOPBIX SBJISAIOTCS

- TPAHCKPHITIMOHHEIMU (DAKTOpaMHu).

Jloctyn kK nHGOpMaIIMK Yepe3 CaiT , : !
http://genome.ucsc.edu/ENCODE/, nu6o

yepe3 FTeHOMHBII 0pay3ep YHHBEPCHUTETA e

r.Caura Kpy3 . .




Marpuna sxcnepumenToB npoekta ENCODE
(September 2007 to July 2012):

http://genome.ucsc.edu/ENCODE/dataMatrix/encodeDataMatrixHuman.html
Tuns! sxcriepuMenToB  VIEW matrixX »
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Tune! kaetok (~ 260)

ENCODE ChlIP-seq Experiment Matrix hgl9
http://genome.ucsc.edu/ENCODE/dataMatrix/encodeChipMatrixHuman.html
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Buszyaaunzanus ganubix npoekta ENCODE B renomuom
opaysepe YuuBepcurtera r.Canra Kpy3 (UCSC).
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UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly
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Pesynprarsl, nojgydeHabie B mpoekte ENCODE ¢ 2007 r 1 mo3aHee 10CTyIIHBI Ha

calite mpoekra Encode
https://www.encodeproject.org/

@ & encodeproject.org B ¥ G
ENCODE Data  Encyclopedia  Malerials & Methods ~ Help Search.. q-

ENCODE: Encyclopedia of DNA Elements
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Ectb eme npoekr MODENCODE. On HanenieH Ha uccieoBaHue (GyHKIIMOHAIbHBIX
amemeHToB C. elegans and D. melanogaster.



https://www.encodeproject.org/help/project-overview/

Current ENCODE Consortium Participants and Projects

The current ENCODE Consortium (ENCODE 4) is composed primarily of scientists funded under Requests for Application (RFAs) released by NHGRI
in 2011. NHGRI provides a list of current ENCODE projects and pariicipants. The ENCODE External Consultants Panel oversees the activities of the
Consortium and provides advice and feedback on the Consortium's goals, progress and membership.
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Map of participating investigators and affiliates for ENCODE 4.
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FANTOM = The Functional Annotation of Mammalian genome
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Members

Over 500 FANTOM members from more than 20 countries.
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http://fantom.gsc.riken.jp/




FANTOMbS
http://fantom.gsc.riken.jp/5/
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FUNCTIONAL ANNOTATION OF THE MAMMALIAN GENOME Home Data Views Protocols Software Papers FAQ

The FANTOMS project reports nearly 20,000 functional IncRNAs in human

The FANTOMS projel ines how our ges des the fantastic div f cell types that make up a human

Introduction to FANTOMb5

rewfad from. W S
information uild transcriptional regulatory models for every primary
cell type that makes up a human

FANTOMS Phase 2

An integrated expression atlas of miRNAs

and their promoters in human and
mouse =

s at DNA regions called enhan
es” which are typically located far from the genes
that they activate

FANTOMS Phase 1

e Expression (C.
ption factors, promo
immalian primary cell ty
\.h\ch s described in

10.1038/nbt.3947
Full Text ==

papers in Nature. Around 3
as diverse as prima gene families, genome wid
on promoter features and new bioinformatics tools

FANTOM5S collection@

A collection of FANTOMS articles published in the Nature Publishing Group (NPG) is provided

[{esb mpoeKTa — UACHTUPUIMPOBATH HAOOP TEHOB, IKCIPECCUPYIOIIUXCS B KAXKION
KJIETKE opranu3ma 4esiaoBeka (0osnee 400 TUIIOB KIIETOK) U PETYJISITOPHBIC PAOHBI
reHa, OTBEYAIOIIME 3a TO, I7Ie (B KaKUX KJIETKAaX) U Ha KAKOM ypOBHE OyJieT
KCIPECCUPOBATHCA I'eH. B nanpHelieM 3ta nHpopmanust OyaeT UCIoib30BaHa IPU
MOCTPOEHUU MOAEJEH PEryJISIIUA TPAHCKPUIIIIUYU B KAXKJIOM TUIIE KJIETOK.



FANTOMS: 3xkcnepuMeHTAJIbHBIE METOABI
http://[fantom.gsc.riken.jp/protocols/
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Protocols

Detailed descriptions on protocols used in FANTOM

5 -

4

Basic CAGE Technology DeepCAGE nanoCAGE and
A method for genome-wide identification of A powerful application for next generation CAGEscan
transcription start sites sequencing The two new methods developed to extend

the capabilities of CAGE technology
Full-length cDNA technology HeliScopeCAGE

This is a series of technologies developed by RIKEN for preparing A new gene expression technique adapted for single molecule
full-length cDNA. Extension, selection, normalization, and new cloning sequencing to accurately and quantitatively measure gene
vectors have been developed and are being applied in many fields. expression levels using only 100 nanograms of fotal RNA.

CAGE = Cap analysis gene expression - MeToguka, KOTOpasi II03BOJISET
UJICHTU(DUITMPOBATH KOPOTKUE (PparMeHTHI 5’ -KOHIIOB TPAaHCKPHUIITOB. [Ipu 3TOM nosiByisieTCs
BO3MOKHOCTD OIIPCACIIATE CTAPT TPAHCKPHUIIINHN U HHTCHCUBHOCTD OKCIIPCCCHUU
TpaHckpunTta. JlanHsie, nojiyueHHble Ha 0cHOBE MeToauku CAGE, 1o3BoIsIOT UCCIIeI0BATh
3aKOHOMEPHOCTH OPTaHU3AIMU PETYJISITOPHBIX PAlOHOB T€HOB, 00ECIIEYMBAIOIINE X
TKaHecnenupuIecKyro 3Kcnpeccuto (Pe3ynsrar MoKHO BUIETh, HAIPUMED, 37€Ch:
https://www.nature.com/articles/nature13182/figures/10).



Simultaneously with producing data, FANTOM established the FANTOM
database and the FANTOM full-length cDNA clone bank, which are available
worldwide.

The FANTOM resources have been used in several important research projects.
For instance, the full-length cDNA database was used in a computer prediction
of the genomic position (transcriptional unit) of genes by the International
Human Genome Sequencing Consortium. Also they have been used by a
research group led by Dr. Shinya Yamanaka at Kyoto University, Japan, for
establishing Induced pluripotent stem (iPS) cells. In the study, 24 transcription
factors were selected from FANTOM database as candidate initiation factors.
Furthermore, the Allen Institute for Brain Science in the United State has
created a digital atlas that encompasses the whole brain, and has made it
publicly available. The atlas graphically illustrates the expression of genes
within the mouse brain using Informatix software. This project has also made
use of the FANTOM database.

https://fantom.gsc.riken.jp/
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S FANTOM

The FANTOMS project reports nearly 20,000 functional IncRNAs in human

The FANTOMS project examines how our genome encodes the fantastic diversity of cell types that make up a human

Introduction to FANTOMS

d
& & We are complex multicellular organisms composed of ~400 distinct cell
ﬁq 0.5 EH types. This diversity of cell types allow us to see, think, hear, fight
EE Eé infections etc. yet all of this is encoded in the same genome. The
%E 0.0 % ; difference between all these cells is what parts of the genome they use
Eg Eé —for instance, neurons use different genes than muscle cells, and
L L £ om0 50) therefore they work very diferently. In FANTOMS, we have
& aﬂm associated & ?"wz-r‘f:?m;nﬂm 1 systematically investigated exactly what are the sets of genes used in
— — : — - virtually all cell types across the human body, and the genomic regions
E:;c:m?u'::'gi'::: g ik aaess ‘n’-'.l".-'pi’i?n which determine where the genes are read from. We aim to use this

information to build transcriptional regulatory models for every primary
cell type that makes up a human.




Jakaanka «/lannbie» Ha calite FANTOMS
http://fantom.gsc.riken.jp/data/
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Data Resources

Resources for accessing FANTOM raw and processed data

FANTOMS Data

= FANTOMS Data Summary
Selected data files for FANTOMS and instructions for bulk download
« TET
A system for extracting subsets of data from selected FANTOMS data files including phase 1 and 2 expression fables
BioMart
A BioMart instance to download user defined subsets of the FANTOMS promoters,
Transcribed Enhancer Atlas
A database describing enhancer regions defined by CAGE tags in the FANTOMS project, with samples over the
whole human body.

FANTOM CAT
An atlas of human long non-coding RNAS with accurate 5’ ends

FANTOMS Supplemental Data

Kanamori-Katayama et al. 2011

Redefinition of the human mast cell transcriptome by deep sequencing
Kawaji et al. 2013
Comparison of CAGE and RNA-seq transcriptome profiling using a clonally amplified and single molecule next
generation sequencing

« \Verardn et al_2014
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ARR Forrest et al. Nature 507, 462-470 (2014)
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The FANTOM®G project

Functional annotation of long non-coding RNAS in the human genome

Introduction to FANTOMG

Knockdown Cell Phenotype CAGE transcriptomic
L progang FANTOM (Functional ANnoTation Of the Mammalian genome) is a
%‘ worldwide collaborative project aiming at identifying all functional
"l elements in mammalian genomes. The goal of the sixth edition of
\lmﬁﬁc the FANTOM project (FANTOME) is to systematically elucidate the
285 IncRNAS 184 IncRNAS 119 IncRNAS function of long non-coding RNAS (IncRNAs) in the human genome.
i Gm;\’%mli? We envision the following as the main experimental strategy for
ssful KD ooy - peon FANTOMSG.
68% 30% 1% » We are generating a reference set of genome-wide profiles to

establish the basal state of the transcriptome and epigenome
in each cell type.

« We are perturbing a set of INcRNAs in each cell type, and
evaluating the molecular phenatype of the perturbation by
CAGE profiling followed by bioinformatics analysis. The
IncRNAS selected for perturbation are based on published
transcripts as well as yet unpublished RNAseq assemblies
specific to the cell types in the FANTOMS collection.

« Aselected subset of IncRNAs will be functionally
characterized in more detail using other complementary
technologies.

Functional annotation of human long
noncoding RNAs via molecular
phenotyping =

[IpoekT HampaBlIeH Ha HUCCIIeIOBaHNEe (PYHKIUN JIIHHHBIX
Hexkogupyromux PHK (INCRNAS) B renome uenmoBeka



MATPULIbI CAUTOB CBA3bIBAHUA TPAHCKPUMNLMUOHHbIX
®AKTOPOB

TRANSFAC Matrix,
JASPAR ,
HOCOMOCO,
CIS-BP



MaTpuubl canToB CBA3bIBaHUSA

TPakeKkpununonkkix baktopos - JIaHHBIE IO MATPHUIIAM CAUTOB CBS3bIBAHUS B 0a3e
T RAN S FAC M atl’ | X http://www.gene-regulation.com/cgi-bin/pub/databases/transfac/search.cgi

TRANSFAC

f the TRANSFAC databa

ial organizations have to Ii

1 Programs.

the TRANSFAC

TRANSFAC MATRIX TABLE, Release 7.8 - public - 2005-89-38, (C) Biobase GmbH

AC  Meel34
XX
ID  VEHNF4_@1
XX

DI 22.85.1995 (created); hiwi.
DT  18.10.1995 (updated); ewi.
CO  Copyright (C), Biobase GmbH.

XX

NA  HNF-2

xX

DE  hepatic nuclear factor 4

Hx A

BF  T@e372 HNF-4alphal; Species: rat, Rattus norvegicus.

BF  T@e373 HNF-4alpha2; Species: human, Homo sapiens. = -

XX TRANSFAC® Professional vs. Public

PO A C G T

21 10 4 4 6 N

@2 6 9 7 5 N

gi ;; : 11 : z TRANSFAC® Professional is an internationally unique knowledgebase containing published data on eukaryotic

o5 > o 20 1 G transcription factors and their regulated genes, coupled with transcription factor binding site prediction tools

o6 5 2 17 8 G for advanced research. The professional version content is more than six years ahead of the public release

a7 3 3 10 11 N and includes data and analysis capabilities not available in the public version.

@8 1 23 1 7 c

29 27 1 3 1 A

1@ 29 e 3 @ A TRANSFAC® Professional Public

11 26 a 5 1 A

12 3 2 28 1 G

13 3 1 16 12 K Data

14 2 & 5 18 T Factors 21,215 6,133

S A miRNAs 894 n/a

17 3 ] [3 3 M DNA sites 38,283 7,915

18 7 5 13 5 N mMRNA sites 15,895 n/a

;l(i 8 3 s 7 N Factor DNA 51,769 Yes

BA 32 binding sites from 24 genes miRNA-mRNA site links 49,541 n/a

XX . Genes 79,866 2,397

% compiled sequences ChIP-chip/Seq Fragments 2,332,432 n/a

. Matrices 5,551 398
References 29,681 Flat file only
Promoter Sequences 277,337 n/a v

{ >
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& Download Data

Matrix Clusters

JASPAR
http://jaspar.genereg.net/

© JASPAR CORE & when should it be used?

% Info about other collactions

8 JASPAR2020 = Bear®  EIASPAR Blog
# Home
D Mo Search JASPAR database... Search Q,
ou
Examples: SPI1, P17676, ChiP-seq, Homo sapiens Advanced Options
Q, Search
S B e Q Browse JASPAR CORE for six different taxonomic groups
IS Browse Collections Vertebrat N tod = | t The hlgh_quallty
ertebrata ematoda nsecta I
transcription factor
& Tools T A o g R
_ - T e binding profile database
& RESTful API ) Read mokedbout JASPAR
Plantae Fungi Urochordata

P JASPAR interactive tour

-

@ Genome Tracks
The JASPAR CORE contains a curated, non-redundant set of profiles, derived
from published and experimentally defined transcription facter binding sites
for eukaryotes. It should be used, when seeking models for specific factors or 4 Citing JASPAR 2020 & PubMed | ' NAR | (3 PDF
structural classes, or if experimental evidencs is paramount.
Fornes 0, Castro-Mondragen JA, Khan A, et al. JASPAR 2020: update of the
open-access database of transcription factor binding profiles. Nucleic
Acids Res, 2019; doi: 10.1093/nar/gkz1001
Unvalidated Q&A Forum RESTful API Download
Pmﬁ les 9 Ask question ‘ Access JASPAR ‘ Batch download
Acommunity ahout JASPAR database ) PFMs, TFFMs,
curation initiative here programmatically sites, SQL etc
L PR, a A e e - fenan Ao [ [ ] M |

Fornes O, Castro-Mondragon JA, Khan A, et al. JASPAR 2020: update of the open-access database of
transcription factor binding profiles. Nucleic Acids Res. 2019



- JASPAR
http://jaspar.genereg.net/
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Summary page for ID: MA0139.1 NAME: CTCF from the JASPAR CORE database lz‘ |

g

TA

NGO Tt
[ErEsSI Zinc-coordinating 2 0 HYKJICOTI’II[OB

BetaBetaAlpha-zine

SEQUENCE LOGO | 7 |

inger

Homo sapiens
vertebrates
P49711
ChiP-seq
17512414
TF0000607

e}
e

10 11 1z
x (o)W
FREQUENCY MATRIX II‘

[ 58 396 37 17 67 71 8 341 9 3 18 324 11 51 2 36 134 187 459 ]
[286 73 287 5@7 5 775 B9 504 566 993 32 48 334 65 @ 21 449 414 76 ]
[181 322 482 13 733 8 @ 12 3 @ 11 433 528 13 933 B80@ 49 145 291 |
[4@2 117 82 372 1@4 56 12 54 333 5 B51 187 42 744 8 56 281 167 87 ]

Show me all Jie = Reverse complement E‘
bindi » o — =

=

VERSION INFORMATION

=
=
3
T
w
=}
EX
=
=}
3
o
<
T
I
2,
Qo
3
o
H4ene

‘ \ Summary page for ID: MA0531.1 NAME: CTCF from the JASPAR CORE database II‘

DATA
INGEN cTer
[EESSI Zinc<oordinating N 15 HYKJIICOTHOOB

BetaBetaAlpha-zinc
finger
Drosophila

melanogaster
insects L
R o5
T P > Z
p T T l
1 Z 3 4

WEDLINESI] 17616950
331 Make a 5VG Iogo II‘

FREQUENCY MATRIX | 7 |

754 3@l 94 130 248 @ 1585 3 @ 175 844 92 236 223 317
144 8 18@7 3 1652 1982 311 912 17e@ 192 87 358 826 219 483
773 1514 @ 1645 e -] 4 ] e 1 714 784 383 1147 876
231 79 1 124 2 a 2 987 282 1534 257 676 457 313 3@6

SEQUENCE LOGO | ? |

I$ -
]
11 1z 13 14 13

VERSION INFORMATION
There is only one version of the model.
SITES

Reverse complement III

Show me all the Fra—— 1

=@ nE




MaTpuubl canToB CBA3bIBaHUSA
TPaHCKPUNLUOHHLIX haKTOpPOB

HOCOMOCO (HOmo sapiens COmprehensive MOdel Collection)
http://hocomocoll.autosome.ru/

HOCOMOCO  Home » HumanTFs ~  Mouse TFs ~  Tools »  Downloads v  Help Search: | [Human Pwhs ~| [ search |

Q) Besic leucine zipper factars (5ZIF)

Please cite:

HOCOMOCO: expansion and Basic domains O 0 Basic helix-loop-helix factors (BHLH)

enhancement of the collection of

transcription factor binding sites © Basic heli-span-helix factors (BHSH)

models 9 Nuclear receptors with G4 zinc fingers
A CrTm Other C4 zine finger-type factors

Primary URL Mirror C2H2 zinc finger factors

Zine-ceordinating DNA-binding domains

HOmo sapiens COmprehensive © DM-type intertwined zine finger factors
P P © CXC zine finger factors

MOdel COllection (HOCOMOCO) @ C2HC zinc finger factors
® C3H zinc finger factors

v11 provides transcription factor ¢
© C2CH THAP-type zinc finger factors

(TF) binding models for 680

human and 453 mouse TFs. O Homeo domsin factors
Since v11, HOCOMOCO is
Faired box factors

complemented by MoloTool, an Hele-turn-helis domeins Fork head ! winged helix factors
interactive web tool to mark 2 Hest shock factors

\ . . Tryptophan cluster factors
motif occurrences in a given set % TEA domain factors
of DNA sequences. © ARID domeain factors

Q) High-monilty group (HMG) domsin factors

Other all-alpha-helical DNA-binding domains () % Hetoromeric COAAT-binding factors

In addition to basic

mononucleotide position weight slpha-Helicss ssposed by bata-structurss @ : ';':,'fg :::n;na:;m
matrices (PWhMs), HOCOMOCO

@ Rel homology region (RHR) factars

provides dinucleotide position @ STAT domain factors
weight matrices based on ChiIP- @ p53 domain factors
Immuneglobulin fold o o Runt domsin factors
Seq data. © T-Bax fastors
+ NDTE0 domsin factors
All the models were produced by © Grainyhead domain factars
the ChiPMunk motif discovery beta-Hirpin exposed by an sipha/beta-scaffold @ @ SMAD/MF-1 DMA-binding domain factors

. . © GCM domin factors
tool. Model quality ratings are o i
© TATA-binding proteins

bets-Sheet binding to DNA @ ® AT hook factors

results of a comprehensive cross-

validation benchmark. beta-Barrel DNA-binding domains « # Cold-shock domain factors
© Uncheracterizad

ChIP-5eq data for motif discovery # AXUDICSRMP domain factors
was extracted from GTRD “fet undefined DNA-binding domsins @ # NenO domein factors ) ) )

. * Leucine-rich repeat fightless-interacting proteins
database of BioUML platform, & NFX1-type putative zine finger factors
that also provides an interface
for motif finding (sequence .

HOCOMOCO v11 provides transcription factor (TF) binding models for 680 human and 453 mouse TFs.

Kulakovskiy 1V, Vorontsov IE, Yevshin IS, Soboleva AV, Kasianov AS, Ashoor H, Ba-Alawi W, Bajic VB, Medvedeva YA, Kolpakov FA, Makeev VJ. HOCOMOCO:
expansion and enhancement of the collection of transcription factor binding sites models. Nucleic Acids Res. 2016 Jan 4;44(D1):D116-25.
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HOmo sapiens COmprehensive MOdel COllection (HOCOMOCO) v11
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09| 904.0(0.0 | 34000 (6.0 09| <L0F7| -4.313 [ 1057 |-2.718) H KHeOTH OB
0360 (410 | 33000 |20 01191 0986 | 1067 | 094
1140 (1.0 (442030 1| - 10F7| -3.809 | 1.358 |- 3.726)
H H H 12|50 |60 |421.0[12.0 12|28 |-2.718(0.31 1.7
Kulakovskiy 1V, Vorontsov IE, Yevshin IS, Soboleva AV, Kasianov AS, lmafamalzs fro | [volcmslvaem Sz
= HH 14950 (2.0 |346.0(7.0 V4| AL1ET| 3476 (1.194 | 2593
Ashoor H, Ba-Alawi W, Bajic VB, Medvedeva YA, Kolpakov FA, Makeev tise fowajmso [a] (1ol 2o [1er faves]ren
. H H 16580 |184.0(3500 [172.0 16| JLES |47 |-1.138| D428
VJ. HOCOMOCO: expansion and enhancement of the collection of Stiwlrnslnialan] [irlams aon fame [ass| —

transcription factor binding sites models. Nucleic Acids Res. 2016 Jan
4;44(D1):D116-25.
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Barazandeh2018 fe'ﬁ‘ Barazandeh 2018 20146583221 [0.1
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TRRD BKITIOYHAET OAHHBIE O:

1) CTPYKTYPHO-®YHKUMOHANBHON OPFAHU3ALUN
TPAHCKPUNUMOHHbLIX PEMNYNATOPHbIX PAMNOHOB. CTPYKTYPHbIE U
®YHKUUNOHAJIbHbIE XAPAKTEPUCTUKN:

CAUTOB CBA3bIBAHUSA PErYNATOPHbIX PAMOHOB NTOKYC-KOHTPONMUPYIOLLINX
TPAHCKPUNUUOHHDbIX (MPOMOTOPOB, 3HXAHCEPOB, PAMOHOB
®AKTOPOB CAWUNEHCEPOB)
EmESES] CEETE S S s [ TRRDLCR ]
€ CETRGERACRBITCEGTEN CTAT o008 © [ N ____>_
2) DAHHbIE O NMATTEPHAX 4) ObWWYKO NH®OPMALIUIKO O
OKCIMNPECCUU TEHOB A [REDEXFR] T’EHAX BMECTE C

1 Patteres” " NEPEYUCIIEHUEM
PEMYNATOPHbIX 3JIEMEHTOB
BCEX YPOBHEM

3) OAHHbIE O TPAHCKPUMLUMOHHbIX
DAKTOPAX 5
Tansorintion

Factor



TRRDGENES
OBLUEE ONMNCAHUE 'EHA

ID Hs:AAP

DT 09/02/00

AC A00596

CR Ignatieva E.V., Stepanenko I.L.

OS human, Homo sapiens

SN AAP

NG Alzheimer's disease amyloid A4 precursor protein
SY amyloid beta protein precursor gene

SY amyloid precursor protein gene

SY APP

Bl EMBL;HSPADP;X12751; ST:3700

DR GDB; 119692; APP

DR SWISS-PROT; A4 HUMAN; P05067

KW heat shock-induced, TATA-less promoter, pathogenesis-
related protein, multiple transcription initiation sites
CH 21

RG 5'region

AP REGULATORY UNIT: P01087

PR regulatory region; ST, -2260 to -1800; S3936, S3937
AP REGULATORY UNIT: P00760

PR promoter; ST;-160 to -1; S2907, S3931, S3932, S3933,
S3934, S3935

/l




TRRDUNITS

OMUCAHUE E:::::::--::E:::::EEEEEEEEEEEEEEEEEEEZZZZZZZZZZZZZZZZZZZZZZZiié_:;.;i:::f:::E
TPAHSKPVHLIMOHHBIX R S o 2 e /-
PEIMYNATOPHbIX EANHUL [TRRDUNITS |:

(MPOMOTOPOB, 9HXAHCEPOB, Transcription Regulatory Reglons
CAUNEHCEPOB)

RegUnitAC P00562
GenelID Rn:D2
RegRegion 5'region
RegUnit Promoter; ST; -150 to +1; S79, S80
DNA BankLink EMBL; RND2RPR; X77137; 704 to 855
LeftTrunc O
RightTrunc O
SeqgLength 152
Sequence cccaggcccc acagtgcaga gatagttctg gggccctggg tgggtggggc
ctctgtacaa ggggcggggt tcccgggcgc ctcgtggcca gggtgacccc
gcccecctect cctgegcage gctctgattc cgecggagctg tccagcctca
gt
PromotTisSp O
PromotInd 1
ExperimentCodes 6.1.1, 6.8 [Minowa T. et al., 1992]




OMUCAHUE TPAHCKPUMLMOHHbBIX
PEMYNATOPHbIX EOVMHULL (html —npeacTasneHue)

TERDTINIT 4 PO005T Site:| S5750) —134 to —119; HNF-4 ba; HNF-4 hinding site
DML BankLink
Reglnitlc EMEL: HSAPOLOLl: JO4065: 1813 to 1959
POOOS1 LeftTrunc
GenelID —EI
H=:4APOL1 .
- Fight Trunc
FegRegion
S'region o
Reglnit Jeglength
enhancer; 3T; -256 to -110; 51425, 31426, 3997, SA6A 147
51001, S1002, 31427, 51003, 51136, 31004, 51005, 31006, S| Sequence
55744, 35745, 35746, 35747, 35748, 35743, 35750 Ccoacccogyga gacctgoaay cobgoagoac tococtoocy cococactga
dite: [ 31425) —225 to —210; FEgr-1; accottgacs cotgooobgs agoocoocgoa gottgotght tgococactot
S?te:f =1%26) —227V to -212; 3pil b?; atttgoocay Ccoccaggyac agagotgatc ctbgRactcot taaghto
e (o b e | e
1cCes - o - - =1z = 1ndlng S1te - - -
Site:| S1135) —220 to -192; PPRE; peroxisome proliferator ENBL; HSAPOAOL: JO4066; 1813 to 1353
Jite: | 2999) -—-212 to -191; NWF-Eil: NF-Ei]l Lbinding site LeftTrunc
Sice:{ 31000) -214 to -192; RARE: retinoic acid-responsiwv o
Site:( $1001) -214 to -192; ARP-1; ARP-1 hinding site Bight Trunc
Site: | 2l0O02) 210 to —-182; 5 (1)1: =ite (1) o
Site: | 21427 -193 to —-178; Egr-1 bs: SEgLEﬂgth
Site: | 21003) —-175 to —-155; C (1): region C (1) 147
Site: | 2l1136) —-174 to —-151; HWF-3 beta; HNF-3 beta bindin Sequence
git:fi gigg:: _132 EE _122f g :gi_igléerggtg? € (2] CoacCcogOR gacCctgoasy CCoLOQUAagoac LoCCCoLoccg COoCCCactoa
Site: | S1006) —134 to —119: C; site C acccttgace cotgoccbge agoccccogoa gobbgotght tgoccactot
Site:| S1007) 133 to 110 & (3): site (3] atttgoocay Ccoccaggyac agagotgatc ctbgRactcot taaghto
Site: | 35742) -220 to -190; D; region D DHA _BankLink
Site: | S5743) —214 to -192; TSR/RYR bs: T3R/RIR alpha bin EMEL; HSAPOLTI1: JOOOSS: 215 to 361
Fite:( 55744) —-180 to —-147 ; FpE: Footprint B LeftTrunc
Sice: | 35745) -175 to -145; NFY hbs: u]
Sice: | 35746) —-149 to -130; ARE; antioxXidant response eley Right Trunc
Bite: | 85747) -142 to -115; Fpc; Footprint C 0
Site: (| 35743) -134 to -119; T3IE/RXR bz:; T3R kbeta / RBER al SeqgLength
SHiteef SET40Y 1324 +a —119+ ARP1 h=+ LRP 1 FHanddino =ite
|¥ﬁ 147
Jequence

Ccocgygagac ctgoasagoct goagoactoc cotoccgooc Ccoactgaaco
cttgaccccot gooctgoacy coccgoagoet Logotghttgo cocactooctat
ttyoccaghc cocagygacay agotgatcct Lgaactctta agttooca

€]



TRRDSITES
OMUCAHUE CAUTA < GERERGHGEETER e >

1] N By Ll "2 YTha i

CBH3 bl BAH Mﬂ Transcription Factor Binding Sites
TPAHCKPUMUNOHHOIO

s “21|Myc|Etb| P5 |62 21 My Etb| P5 62 -21|Myc|Eto| P& {626)
Competitor] - | - | ol sp1 [ wi{oio] * | = |G owarsot| el - | = | cibaelsot| wilorc
Protein | - | Nuc|Nu Maz |Maz Maz|Maz [Maz [Nuc| So1|Sp1(Sp1 [Sp1 |Spi | Sp1

AN S1160

B aaac 0 152550 2 # %0 0 bz |D Gene HSAPOB
AP REGULATORY UNIT: P0O0670
NM HNF-4 bs; HNF-4 binding site
NY AF-1 binding site
41 -q ' NY BAL1 binding site

. _———
=EERmssss.. NS R01612

.--'-__*_

SESESECILM 1 TF HNF-4; hepatic nuclear factor 4
ss=... AT increase

san. S0 cccgggaggCGCCCTTTGGALZ

= PQ-88to-62

PF -82 to -62

GEL-MOBILITY SHIFT ASSAY

Exprassion
Plasmid

Ttttg

AG 3.5 [MetzgeyS. et al., 1993]

AG rat liver cells: [Metzger S. et al., 1993]
AG human Hep . 6.2 [Metzger S. et al.,
2, 6.6 [Metzger

"“gﬁiﬁ::d AG 3.3,35 42 [Ladias JA etal, 1092] =g iy
Il
DNASE | FOOTPRINTING TRANSIENT EXPRESSION ANALYSIS

-——— . o ..

- e —
_-—_—===

10—




JKcnepuMeHTaribHble MeTOAUKU, NO pe3yrbTaTaM BbINOSIHEHNUA KOTOPbIX
3aHOCATCA AaHHble B 6asy TRRD

Type of experiment Assay code in
TRRD
Detection of transcription factor binding sites
DNase | footprinting with nuclear extract 1.11
DNase | footprinting with purified or recombinant protein 1.1.5
Genomic footprinting 1.5
Methylation protection assay 4.1
Methylation interference assay 4.2
Electrophoretic mobility shift assay (EMSA) with nuclear extract 3.1
EMSA performed in the presence of competitive oligonucleotides 3.2
EMSA performed with mutant probes or competitors 3.3
Identification of DNA-binding proteins
DNase | footprinting with purified or recombinant protein 1.1.5
DNase | footprinting with nuclear extract and specific antibodies 1.1.6
EMSA with purified or recombinant protein 3.5
EMSA with nuclear extract and specific antibodies 3.6
Confirming the functional importance of the site

Insertion of isolated site 5° of homologous or heterologous promoter 6.3.2
Comprehensive mutant analysis 6.2
Trans-activation of a reporter gene by overexpression of a distinct 6.6
transcription factor

Genomic footprinting 1.5

NMonHbIN CNUCOK CM. NO agpecy
http://wwwmags.bionet.nsc.ru/mgs/gnw/trrd/digcodes.shtml




TRRDFACTORS [ TRRDFACTORS]

Transcription

OMUCAHUE TPAHCKPUMLIMOHHOIO ®AKTOPA F*'"

ID Hs:APOA1
AN Site: S1135
TF PPARgamma/RXRalpha; PPARgamma and retinoic X receptor alpha
heterodimer

FS PPARgamma; peroxisome proliferator-activated receptor gamma
TS human

TO in vitro synthesized

TR [Vu-Dac N. et al., 1994]

FS RXRalpha; retinoic X receptor alpha
TS mouse

NF TRANSFAC link: TO1
TO in vitro synthesized
TR [Vu-Dac N. et al., 1994]
Il




TRRDLCR
ONMUCAHMUE JIOKYC-

KOHTPONUPYIOLLEIO PAUOHA

AC C0002

IC Hs:ADA

CRO.A.P

DT 15.02.2000

OS Homo sapiens (human)

OC Eukaryota; Metazoa; Chordata; Craniata; Vertebrata;
Mammalia; Eutheria;

OC Primates; Catarrhini; Hominidae; Homo.

LO 20

LM ST; ;Exonl;;LADA:HSSII;; LADA:HSSIII;; LADAEFS;;
LADA:Exon2

XX

Gl ADA; adenosine deaminase

DR TRRD;; A00862

DR SWISS-PROT; ADA_ _HUMAN; P0O0813(Expasy server)
XX

AL L1

LI Hs:LADA

TL thymus-specific

EL LADA:HSSII; LADA:HSSIII; LADA:EFS

Bl EMBL; HSADAG; M13792




TRRDLCR: MEPAPXU4YECKOE OINMNCAHUE

Gene
clusterv IVIII I

a)

ll GH CSL CSA GHVCSB

Locus
Control \HSV HSIV HsII

Region \} | |

HSII

| 1

/

F

Functional
group of
elements
(enhancer)

HSII H I

/

DNase-I-
hypersensitive
site

T

Sl

4

d)

[

AC C0008

IC Hs:LGH
CRO.AP.
DT 03.03.2000
OS Homo sapiens (h
OC Eukaryota; Metaz
Vertebrata; Mammalj

AL A7

LI Hs:LPGH

TL pituitary specific

Bl EMBL; AF010280; AF010280

EL LGH:HSV, LGH:HSIII, LGH ENHANCER

L b

oC Prlmates

LO 17q2
LM

<] |
SV:;~2000; LGH:HSIV;~3000:;:~

"HSII1:~11100: LGH:HSII:~800:

% ‘

i

CA primary pituitary cells
XX

AG Stable Transfection

AG transgenic analysis [Jones B.K. et al.,
1995]

AG DNase | hypersensitivity [Jones B.K. et
al., 1995]

XX

CA K562

AG Stable Transfection

AG DNase | hypersensitivity [Jones B.K. et
al., 1995]

AG Endonuclease protection assay

LGH:HSI;~14600; ST GH1 gene;;CSt
CS2 AR R14
XX RF
Gl GH1; SOMATOTROPI wT| _ RTpituitar
HI LGH:HSV Al
DE HSV
HT pituitary specific
DP ST of GH-1 gene
PT at -32.5kb [
XX ¥
PA positive
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