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Yactb 1. TPEXMEPHAA CTPYKTYPA XPOMATUHA

LCR — NOKyC-KOHTpONUpyroLwmne panoHbl;
UHcynAaTopbl;
TpaHcKkpunuuoHHble pakTopbl CTCF;

Kore3auH (cohesin) — 6enkoBbIN KOMMIEKC C KONMbLEBOW
CTPYKTYpPOW;

XpPOMOCOMHbLIN ONEepPOH, TPAHCKPUNLUMNOHHbIEe (habpuku;

AHxaHcepHasa PHK (eRNA) n ee perynatopHble oyHKUNNK



JIOKYC-KOHTPOJNIUPYOLLUMIA PAUOH ( LCR)

-pparmenT (miau rpynna ¢pparmenton) JIHK, npucyrcreue KOTopbix
o0ecreYyrBaeT BLICOKUH YPOBECHb TKaHeCeM(PUIECKON IKCIIPECCUU

CBA3AHHOI'0O C HUM I'€HAa, BXOAAIIIECIO B TPAHCICHHYVIO KOHCTPYKIINIO,

- IPONMOPIMOHAJIBHO KOJUYECTBY KONIMH TPAHCTEeHA U

- HE3AaBHCHUMO OT ME€CTa BCTPaAaNBAaHUA B I'CHOM .

Kak npaBuiio, JIOKyC-KOHTPOJIHMPYOIIUE PAUOHBI PEryJIUPYIOT FeHbI,
HAXOASAIMECS B KJIACTEePax U 00eCNeYuBAKT UX TKAHEe- U CTaJue-
crneuPuYECKY 0 IKCIPECCHIO .

Kaxabiii LCR Briiouaer cnenu(puuecKyro rpyniy CauToB CBS3bIBAHUA U
pacmoJiaraercss HHOIrAA Ha O4YeHb 00JIbLIIOM (10 IeCATKOB ThICAY I1.0.)

PACCTOSIHMH OT KOHTPOJIMPYEMOH KACCeThl T€HOB

Locus control regions (LCRs) are operationally defined by their ability to enhance
the expression of linked genes to physiological levels in a tissue-specific and copy
number-dependent manner at ectopic chromatin sites.

Li Q, Peterson KR, Fang X, Stamatoyannopoulos G. Locus control regions. Blood.

2002 Nov 1;100(9):3077-86.



NMPUMEP: NOKYC-KOHTPOJTUPYIOLL U PAUOH KITACTEPA
B-rMObUHOBbBLIX TEHOB YEJIOBEKA
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LCR rmobuHOBOro niokyca 4yenoBekKa
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Kaxnapiid LCR BK/I0OYaET cienu(puuecKyro rpynny camron
CBA3BIBAHUSA M PACIIOJIATAETCH MHOIIA HA OYEeHb 00JIbIIOM (10

NEeCSATKOB THICAY I1.0.) PACCTOSIHUU OT KOHTPOJHUPYEMOH KACCeThI
reHOB



UHcynaTop - yyactok A HK, BbinonHsAOWMN cneunanm3mpoBaHHYHO
perynsaTopHyro (oyHKLUIO

®yYHKUMM nHCynATopa:

NHcynaTop MoxeT pacnosfiaratbCAa Ha rpaHmnue mMexay OTKpbITbIM N 3aKpbITbIM XPOMaTUHOM U
npenAaATcTBOBaThb pacnpoCcTpaHEHNO MHAKTUBUPYOLLEro BIIMAHUA KOHOEHCNPOBAHHOIO
XpomMaTuHa benku, B3aMMOAEHCTBYOIIKUE C UHCYIATOPOM

PEKPYTHUPYIOT THCTOH-aneTuaATpancdepassl (HAT).
HAT aueTHJH/Ipy}OT COCEIHUE HYKJIEOCOMBI.

Me Me Me Me Me Me

OTKPBITHII ALIETUIMPOBAHUE HYKIIEOCOM MPEMSITCTBYET
(aKTHBHBI) xpoMaTiy PACIPOCTPAHEHUIO HEAKTHBHOTO COCTOSHNS
XPOMaTUHA, UHAYLIUPYEMOTO KOMILIEKCOM

HP1/SUV39H1

Condensed Insulator
silent chromatin (barrier)

NHcynsTop MOXET pacnonaraTbCs Mexay 3HXaHCepoM M NPOMOTOPOM U BriokupoBaTh
aKTMBUPYIOLLIEE BIUSIHNE SHXaHCepa Ha TPAHCKPUMLMIO reHa

" ik W /_\ WNHucynsaTop OIOKUPYET aKTUBHOCTD

CX) DHXaHCcepa TOJIbKO 10 OTHOIICHHUIO K
npomotopy |. Eciiu BMecTo

HpOMOTop I

[Tpomotop I
DHXaHcep .
MHCYJIATOPA PACIIOJIIOKUTH CalJIeHCEp

BN ' (HETaTUBHYIO PETYJIATOPHYIO
l 9 @ SAMHUILY), TO OJIOKUPYIOIICE BIUSHHAEC
) A Tpomotop | OyZIeT pacIpOCTPaHATHCA Ha 004

OHxaHcep HNucymsatop IIpoOMOTOpa

HpOMOTop I I

Adam G. et al., Insulators: many functions, many mechanisms Genes & Dev. 2002, 16, 271-288
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UHCynAaTop MoOXeT ObiTb NOMELLeH MeXAY FTOKYC-KOHTPONMUPYHOLWMUM PanoOHOM
(LCR) n knactepom perynupyemMbixXx UM reHoB. B aTom cnyvae perynsitopHoe
BO34eMCTBUE NOKYC-KOHTPONUpYyLwero pamoHa oyaet 6nokuposaHo



Ponb MHCcynfaTopa MoOXeT BbINMOMHATb YY4aCTOK NMPUKpPEeNnsieHns K
apgepHomy matpukcy (MAR). lNMpu BKNOYeHMM TaKoro MHCynAaTopa ABa
perynaTopHbIX panoHa OKa3bIBalOTCA B pa3fIMYHbIX AOMEHaX, U He
CNocoOHbI B3aumoaencTsoBaTb

MARs =matrix attachment regions
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JHXaHCep He BJIndeT Ha

3HXaHcep akTuBupyeT
TPaHCKPUNLMUIO reHa

TPaHCKPMUNLMIO reHa



UHcynaTop - yyactok AHK, BbinonHAwWMNA cneunanunpoBaHHYHO
perynatopHyro ¢pyHKkuuo. byayyum nomelweHHbIM MexXxay ABYyMSA
perynaTtopHbIMM 3fIieMEeHTaMU MOXeT NpPenAaATCTBOBaTb akKTUBUpPYHOLLEeMY
nubo nogaBnsAoLWEeMy AeUCTBUIO OOHOIO 3fieMeHTa Ha Apyromn.

anI BKIMHOYEeHUN UHCYINATOPA ABa PeryniasTopHbIX paﬁOHa OKa3bIBaKOTCA B
Pa3JIN4YHbIX AOMEeHaX, U He CNOCOOHbLI B3aMMoaencTBoBaThb



Ponb TpaHCcKpUnuuoHHbIX pakTopoB CTCF npu
cdoopmupoBaHuum netenb [AAHK

OYHKIHOHHPOBAHUE UHCYIITOPOB TECHO CBSA3aHO C HAIMYHMEM CaliTOB
cBs3pIBaHUs TpaHckpunuorHoro ¢pakropa CTCF (CCCTC-binding factor).

CTCF - numepnsbiit pakrop. Umeet
MPOCTPAHCTBEHHYIO CTPYKTYDY,
00€eCcneynBaroIy0 BO3MOKHOCTh
B3aUMOJICCTBOBATH C PA3JIMYHBIMUA HUTSIMU
JIHK, 3a cuer 4ero B siipe KIETKU MOTYT
dbopmuposarbes netiu JJHK a1bo
MEKXPOMOCOMHBIC KOHTAKTHI.

CTCF sBasercs mapkepom yvyactkoB JIHK,

PA3CIAIONINX AKTUBHBIN U

pENPECCUPOBAHHBIA XPOMATHH

Nunez E., Fu X-D., Rosenfeld M.G. Nuclear organization in the 3D space
of the nucleus — cause or consequence? Current Opinion in Genetics &

Development, 2009, 19, P. 424-436.
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http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2796509/figure/F5/

Kore3nH — komnnekc 6enkoB , hopmMupyroinx
KONbLEeOoOpa3Hyr CTPYKTYpPY

ATP
ﬁN >
Smc3

\ "W, Sccel

VYyacTku, cnoCOOHBIE
B3aumozercTroBars ¢ JIHK
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Katherine M. et al., Cohesin: a regulator of genome integrity and gene
©2010 by Portland Press Ltd expression Biochemical Journal 2010, 428 (2) 147-161;



KnacTtep reHoB B-rno6uHOB: neTrneobpa3Has CTPyKTypa obpa3syeTca
onaropgaps B3anmopencteuio oenkos CTCF u Kore3mHa

LCR B—globin genes

=9\

5 3’
Hypersensitive L/CTC\F\ ~ Hypersensitive
region = —— . region

-
g ‘ cohesin

Kore3un

regulatory elements

Katherine M. et al., Cohesin: a regulator of genome integrity and gene
expression Biochemical Journal 2010, 428 (2) 147-161,



Ponb TpaHCcKpUnuuoHHbIX pakTopoB CTCF B perynsauumn
JKCcrnpeccumn reHoB b6eTa-rmobMHOBOIO Knacrtepa ublInfeHKa

(a)

/; e
O cohesin .

Q cicr

~ HSs

transcription

erythroid differentiation

poised active

222

AXTHUBHOCTB T€HOB KJIacTepa [-TIIOOMHOB PETyIHUPYeTCs JOKyC-KOHTpoaupyomum paiionom (LCR).

Ha nauansnoit ctaguu passutus dhaxkropsl CTCF B3aumopeiictBytor ¢ JIHK u apyr ¢ npyrom takum o6pa3om, 4To
oOpasyertcs nets, Bkmodatomas LCR u renst B-1100MHOB.

B xone nuddepeHmpoBKy KIETOK MO SPUTPOUTHOMY THITY SIPUTPOUI-CIICTIU(PUIHBIC TPAHCKPHUIITUOHHBIC (PaKTOPHI U
0enKOBBIN KOMIUIEKC Kore3uH monuduiupyrot neto JJHK Takum o6pazom, uro LCR conmuxaeTcs ¢ reHamu 3-
IJIOOMHOB ¥ aKTUBUPYET WX TPAHCKPHUIIITHIO.

Holwerda S.J., de Laat W. CTCF: the protein, the binding partners, the binding sites and their chromatin
loops. Philos Trans R Soc Lond B Biol Sci. 2013 May 6;368(1620):20120369.



Monesiu B3aNMOAEHCTBUSA MEKAY PEryJasiTOPHBIMUA Y4aCTKAMMU

I'CHOB B ICHOMC YCJ/I0BCKA.
Metox ChIA-PET (Chromatin Interaction Analysis by Paired-End-Tag sequencing)
M03BOJISIeT BHISIBUTh KOHTAKTBI MEXKIY Y4ACTKAMH XPOMOCOM
UcciienoBaHbl KOHTAKTHI B KJIETOYHBIX KyJbTypax yejioBeka MCF7 u K562

—_ 4 Q-

IIpomoTopHas Mogen OnHorennasi MojeJb MyabTUreHHasi MojaeJib (XpOMOCOMHBII
(IIpomoTop-JHxaHcep)  omepon - “chromo eron”)
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Li G. Etal., Extensive promoter-centered chromatin interactions
provide a topological basis for transcription regulation. Cell. 2012 Jan
20;148(1-2):84-98.



XpOMOCOMHBIE OTIEPOHbI U TPAHCKPUIILIUOHHBbIE (PadpUKHU

Anpo KIeTKH — y4aCTKH
TPAHCKPUIILUHU IO
MHUKPOCKOIIOM

CTpyKTyphl, HaliieHHbIe ¢ moMombio ChIA-PET

I'ednl B
MeTJIAX

XpOMOCOMHBI
OIlePOH
(Lietal., 2012)

He
KOHTAKTHpYIOIIHC I'enn! B y3i1ax F I S H
I'€HbI (ﬂKope)

XPOMOCOMHBIN ONIEPOH — CTPYKTYPA, B KOTOPOM IreHbl COJIUKEHbI 0J1arogaps
nerieo0pa3Ho ykiaaake xpomaruna . Meronamu FISH MoxkHO moMeTHTH pacmoJioskeHue
TPAHCKPUIIIIMOHHOI0 KOMILJIEKCA B SI/Ipe KJIETKe JYKAPHUOT, TOIIA M0J MUKPOCKOIIOM
TaKHe CTPYKTYPbI B si/ip€ BbIABJIATCH KaK «TPAHCKPUIIIMOHHbIE (hadpukm»




PoJib TpEeXMepPHOIl CTPYKTYPhI XPOMATHHA B PeryJasiliuu

TPAHCKPHUIIIHH
CTpyKTypbl, HaligeHHbIe ¢ moMoIbi0 ChIA- TpaHcKpUIIIIHOHHASI AKTHBHOCTD
PET, 8 MCF7 ki1erkax 4ye/10BeKa reioB B MCF7 kjieTKax 4yejioBeKa

I'ednl B
MeTJIAX

¢ 3
He S &
KOHTaKTHpYomue I'eHBbI B y3i1ax Q‘V Q§
reHbI (sixope) & MyasTarennas voxens

(XpOMOCOMHBIN OIEPOH -
“chromoperon”)

['eHbl, pacIion0KEeHHBIE B y3J1aX XPOMOCOMHBIX ONIEPOHOB (MYJIBTUT€HHASI MOJIENIb KOHTAKTOB),
UMEIOT JOCTOBEPHO O0siee BHICOKMI YPOBEHB AKCIIPECCUU 110 CPABHEHHUIO C TEHAMU U3 IPYTHUX
rpynn (OAHOT€HHAs! MOJIENb, TPOMOTOPHAS MOJEIb U HE KOHTAKTUPYIOIIUE TEHBI)

Li G. Etal., Extensive promoter-centered chromatin interactions provide a topological basis for transcription regulation. Cell. 2012 Jan 20;148(1-2):84-98.



TpaHcKkpununoHHas hadbpuka
(transcription factory)

RNA transcript

RNP
®, Transcription factors

Protein rich core
@» RNA polymerase Il

Rieder D1, Trajanoski Z, McNally JG.
Transcription factories. Front Genet. 2012 Oct 23;3:221.

Kaxnas «rpanckpuniriontas padbprka» MOXKET
BKJIrouaTh OT 4 110 30 mostexkyn PHK- monmumepasbr
I1, ToKaTM30BaHHBIX HA MOBEPXHOCTH OEIKOBOTO
kopa (d~87 nm, in Hela). benkossiit kop hadpuku
COJIEPKUT MHOXKECTBO OETTKOB, Y4aCTBYIOIIUX B
PETYISIIIUU TPAHCKPUIIIUU: KOAKTHUBATOPHBI, OCIIKHU,
PEMOJIETTUPYIOIINE XPOMATHH, TPAHCKPUIIIIHOHHBIC
dakTopsl, HepMeHTHI, MOTUPUITUPYIOIINE THCTOHBHI,
gactuiibl RNP (pubonykneonporennsi), PHK-
reyMKasbl, (PaKTOPHI CIUIAMCHHTA U TIPOLIECCUHTA.

[Tpu yyactun ogHOM PadpUKU MOKET
OCYIIIECTBIATHCS TPAHCKPHUIIIUS HECKOIBKHUX
reHoB. Pazmep pabpuku moxet BapbupoBaTh OT 40
10 198 HM B 3aBUCMMOCTHU OT THIIA KJICTOK, THUIA
(badpuKkH, U IKCIEPUMEHTAIBHBIX METOJIOB
JETEKIIUUA U U3MEPECHUSI.

®abpuku MOTYT UMETh CIICIIMAIN3aIlnIo, O1arogaps
00O0TaIIeHNIO ONPESICHHBIM TPAaHCKPHUIIITHOHHBIM
dakTopom. Torma oHU MPOCTPAHCTBEHHO
00BEIUHSIOT BMECTE HECKOILKO TCHOB,
PEryIUPYEMbBIX OJHUM TPAHCKPHUIITHOHHBIM
dhakTopom.



Onpenesiennsi ¥ NpeabIAYIIAX JEKIIMH

JHxaHcepsl 1 Y3HxaHcepHas PHK:

IIpoMOTOPHBIN pailoH, JHXAHCEPbI, CAUJICHCEPHI -
PEI'VJIATOPHBIE EJIMHUIIBI

JHXAHCEPbI — PETYIATOPHBIE EIMHULBI, AKTUBUPYFOIIINE
TPAHCKPUIILIHIO.

DHXaHCEPHl YCHIIMBAIOT TPAHCKPHUIIIUIO TeHA, YIPABIIEMYO
OIIPEICIICHHBIM ITIPOMOTOPOM, M OKa3bIBAIOT CBOM 3(h(EKT Kak B
psIMOi, TaK ¥ B 0OpaTHON OPUEHTALIMHU W B Pa3IMYHON JTOKAIM3AIUN
(5°- 1160 3’°-) MO OTHOIIEHUIO K POMOTOPY.

oooooooo

Y4acTok sHXaHCepa MOXKET TPAHCKPHOUPOBATHCS ¢ 00Opa3oBaHUEM
saxancepHoii PHK (eERNA)




Eme B 2010 roxy 6nU10 1OKa3aHo, 4To. ...

IuxaHcepsl cBsa3biBalT PHK-nmommepa3sy || u nponyuupyror

yaxaHcepHyo PHK (eRNAS)
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Kim T.K. et al., Widespread transcription at neuronal activity
enhancers Nature. 2010 May 13; 465(7295): 182-187.



PesynbraTtbl npoekta FANTOM (2014 r.), uccnepoBaHmne npoBeaeHoO Ha
knetkax HelLa yenoBeka
JHXaHCEPbl HHUIHUPYIOT IKCIPeccHI0 KOPpoTKUX (10 350 m.H) Hecmaaiicupyembix PHK

(eRNAS)

/ YpoBeHb IKCIIpeccHu \\

J0J1sl IHXAHCEPOB,
KoTopbIx cunthiBaerca PHK

>

0.03 4

0.02 4

0.01 4

-500 0 500

Ilo3uuusi OTHOCHTEIBHO IIEHTPA
(MUK cBsI3bIBaHUS 0eJika P3!!0)

B renome 4esioBeKa ObLJIM ONpeaesieHbl YYaCTKH, \

COOTBETCTBYIOIIHE IHXAHCEPAM.

KpuTtepuem /Uisi BbISIBJIEHUSI YJHXAHCEPOB ObLIN:

(1) coBmecTHasi BCTpeuaeMoCTh MapKepoB xpomaTuHa H3K27ac
u H3K4mel u

(2) nUKOB CBA3BIBAHMA KOAKTHBATOPHOro oesika P300
(BbIsiBIeHHBIX MeToauKOi ChIP-seq).

OOHapykeHHbIEe TAKHM 00pa30M HXaHCePbI ObLIN

LEHTPUPOBAHBI OTHOCUTEJIBHO caiiToB cBsi3biBaHusA P300.

JI151 JHXaHCEPOB OBbLJIM PACCYUTAHBI yCPeTHEHHbIE YPOBHH

Ikcnpeccuu (Mo JaHHBIM SKkcnepumMenToB CAGE). /

.

-

~

bbliu BhIsABJIeHBI TPAaHCKPUNTHI (KopoTkue PHK), koTopbie cunThIBAINCH
Kak ¢ npsimoii (+), tak u ooparnoi (-) uenu JIHK B paiione snxancepa.
Paccrosinne mexnay (+) u (-) TMKaM#M COOTBETCTBOBAJIO IVIMHE Y4AaCTKA
JAHK, ynakoBanHoro B HykJjeocomy (180 m.o.).

~

_/

s

.

B kierkax Hel a yesioBeka BpigBjeHAa YHXaHcepHasa PHK (OPHK)

~

J

Andersson R., Gebhard C., Miguel-Escalada I., et al. An atlas of active enhancers across human
cell types and tissues. // Nature. 2014. V. 507. P. 455-461



S’-pyIaHKUPYOIIHE YYACTKH TPAHCKPUOUPYEMbIX IHXAHCEPOB

cogep:xatr TATA 6oxchl 1 INR 3j1eMeHTHBI
(Pesyabrarel npoekta FANTOM, ucciienoBanue nposeneHo Ha Kierkax Hel a desioBeka)

/

AHaJIU3 HYKJIEOTHHOTO KOHTEKCTA HA 5’-(IaHKMPYIOIIUX y4ACTKAX

(

& 0041
E TPAHCKPUOUPYEMBIX FJHXaHCePOB BbhisAiBUJ Hajimuue TATA 6okcoB u
= .
5 & 5 oo INR 371emenTOB.
Qo
L o <
=2 g A
S m 3 %9 © g
2 ¥ & 8O =
o = o= ot E =
A O = (=2 e
= @ 9@ 0014 e S
L = o4 [>) Y.
2 3 3 o < E: =
e =3 ; | I | : INr — uHUIUATOPHBII - Q_i
> g -500 o A 500 3J1eMEeHT, MO:KHO OIHCATH =&
=
\ 2 IMo3uIusi OTHOCUTEJILHO IIEHTPa KOHCEHCYCHbIM MOTHBOM =
© (muk cBsi3bIBaHus Oesika P300) YYANWYY, rne Y=C —* . B
aubo T R
. ROl
\— DNasel = < =4
Caiit 9 O R 2 e -
S Je3oxkcupudonykJieasa | ) E e
THIIePYyBCTBH- ; 1
reBBberH SN No (I[HKaEla I) ﬁ s\ T\ m— ||} e—
Thymidine
k IHaze | Ho—"q Hanu4yue yuactkoB JHK, : —
w iy " THNEPYYBCTBUTEIBHBIX K P(?)zm;ggig;:e . 24 bp
/ d ) JHKasze |, sBasiercs S)N | High I Low
®ochoandpupHas Osp! 4 N o ase DNase | cleavage
J o Deoxyadenosine ~ XAPAKTEPUCTUKOI OTKPHITOTO :
CBI3E o (per nucleotide) —
e XpoMaTHHA
Nt |
0\9/0 QN \ N/)

(o}

an0oJbIIeil YyBCTBUTEIbHOCTHIO K DNase | (Menee miioTHast
& YKJIEOCOMHAS YIIAKOBKA, HAM0O0JIbIIAS JOCTYIIHOCTD JIJISI KOHTAKTA C
kﬁemcaMu), 4YTO MOATBEPXKAAET UX (PYHKIUNOHAJIbHYI0 3HAYUMOCTb.

| OHazal ¢ \o\w peoxyadenosine] | 1103MIIH TATA 00oxcoB u INR 3s1emenTOB XapakrepusoBajnch
0.

o

Andersson R., Gebhard C., Miguel-Escalada 1., et al. An atlas of active enhancers across human cell types and tissues. // Nature. 2014. V. 507. P. 455-461



Peryasitopubie pyHkuuu 3uxancepaoin PHK:

»O0aeryaer oopasoBanue nerejib JJTHK, conmkaomux sJHXaHcepbl U
IPOMOTOPHBIC PAUOHBI.

»CnocooctByeT ocBoO0kAeHnI0 PHK-nmosumepasbl 13 KoMIjiekca ,
o0ecreynBaOIIEr0 OCTAHOBKY (I1ay3y) HA CTAAUM PAHHEH 3JIOHT AU

P



Poab 3uxancepuoii PHK:

™~

JuxancepHas PHK moxer

o0Jieryarb 00Opa3oBaHue neTem,I:>
JHK, cOnMkamux dJHXaHCepbl
U IPOMOTOPHBIE PANOHBI.

JHXaHCepHas o /
PHK (

IToxa3zaHo, 4YTO B peaju3amuu 3TOU
¢pynknun yuacrsyer CDK8 monyan
MeAMATOPHOI0 KOMILJIEKCA,

00bCAMHAOIIMHA CYObeTUHUIbI
MED12, MED13, CCNC, CDKS.

Promoter

MenunaropHblii KOMILIEKC BKJIOYAeT y 3ykapuot 31
cy0benumHuILy, KoTopbie ooo3HauyawTes MED1, MED2,
...MED31, CCNC, CDKS. SIBasieTrcsi KOAKTHBATOPOM
TPAHCKPHUIILUH, B3aUMOJEHCTBYeT ¢ —_—
NpPeTUHUIMATOPHBIM KOMILJIEKCOM U

TPAHCKPUNIIMOHHBIMH (PaKTOPAMH.

st Toro, yroos1 PHK nmotumepa3sa Il cBsizanach ¢ MeTnaTopHbIM KoMILTeKcOM, MoayJib CDKS
aoJkeH quccounupoarsk. [Ipu aTtom moaynbs CDKS ocTaercs BOIN3HM cTapTa TPAHCKPUIILIMH,
Oyayum cBsiz3aHHbIM ¢ JHXaHcepHoi PHK. JT10 00s1eryaer mociaenyounyo peuHMIHALMIO
TpaHCKpunuuu (ckad oy KomMImIeKc)

Benjamin L. Allen and Dylan J. Taatjes*The Mediator complex: a central integrator of transcriptionNat Rev Mol Cell Biol. 2015 Mar; 16(3): 155-166.



OcranoBka PHK-mosiuMepasbl Ha CTaaMM 3JIOHTAIUU U €€ 0CBOOOKICHHE
peryJupyercs MHOKECTBOM CUTHAJIBbHBIX IyTell 1 MHOTUMH (pakTOpamMu
(ITIOBTOPEHMUME wm3 npeabiaymmx JeKIMi)
—

\

eRNA 0 == Enhancer <@ GDOWN1 VY nposodun nay3a BO3HUKaeT OCOOCHHO 4acTO B FeHax,

: . coAeprKallX TaKHue PeryJasiTOpHbIe dJIeMEHTHhI:
motif Pause button || DPE <__> Trim28
e l DPE - downstream promoter element

pause button
GAGA — caiiT cBsi3biBaHuaA GAGA-dakTopa (TD) )

(" )
l . P-TEFb - positive transcription elongation factor
mG DSIF Pausing | \foyer BEICBOGOXK TATHCS 13
“‘“signal [ 7SK-HEXIM inhibitory complex )
| l /P-TEFb AKTUBHUPYETCS MPU yIACTHU:
BRD4 - Bromodomain-containing protein 4
TFs Mediator | |BRD4 SEC -TAT || SEC - super elongation complex
HIV-TAT - HIV-encoded transcriptional transactivator
€RNAS — sHXaHCepHBIE TPAHCKPUIITHI Mexanuzm
yyacTus
/ OxoH4aHue Nay3bl NPOMCXOIHT MU 3PHK cMm. Ha

- TermoBom 1ioke (TD) cJaeayronem

- Huddepentmponke cTBoOBHIX Ki1eToK (SEC, TO)
\" Nudexiuu HIV (HIV-TAT)

- l'unokcun (TD) caaiine I:>
- Bocnanenuu (Nf-kB, BRDA4)
< Productive J

N> Elongation
QG"

Liu X, Kraus WL, Bai X. Ready, pause, go: regulation of RNA polymerase Il pausing and
release by cellular signaling pathways. Trends Biochem Sci. 2015 Sep;40(9):516-25.



Posb suxancepuonn PHK:
B3aunmoneiicteue 3nxancepuoii PHK ¢ uarunouropom snnonramuu NELF
BbICBOOOkAaeT PHK-nmosimmepa3sy || u3 HHruOMTOpHOr0 KOMIJIEKCA U AKTUBUPYET

N TPAHCKPUIIIUIO reHa Arc
I'en Arc = Activity-regulated cytoskeletal protein

Ha cragum paHHel 3JI0Hr Ay NPOUCXOAUT )

CTD
Arc enhancer ocranoBka PHK-nmosumepassr 1.
— OCTaHOBKA NPOUCXOAUT B Pe3yIbTaTe CBA3LIBAHUS
NSREaEE RN A noaumepasbl ¢ NELF u DSIF
= Neural activi HETATUBHBIE PET'YJISITOPHI SJIOHTALIAH:
3HX3HcepHaﬂ ‘ NELF = negative (?If)r!gation chtor
PHK > DSIF = DRB Sensitivity Inducing Factor /
" s
JHXxaHcep reHa Arc Haxoaurcsi BOJIM3U IPOMOTOPA. )

IIpu ero akTuBanuu HapadarbiBaeTcsi 3Hxancepuas PHK.

3PHK B3aumoneiicrByer ¢ E-cy0benununein HHTruoOuTOpa
yrouraunu NELF (¢ NELF-E) u BoiTecnsier PHK
nojauMepasy |l u3 ”HruOMTOPHOrO KOMILIEKCA )

PHK
Tax:ke pexkpyrupyercsi pakrop P-TEFD, xotopbrii
dpocpopunupyer PHK-noimmepa3zy |l m uHruouTropubie
? koMmIuiekcebl DSIF nu NELF. Ocranoska PHK-
nojmMepassl || 3aBepmaercsi, TpaHCKPUNIIUASA

IPOA0J/IZKACTCH AKTHUBATOP JIOHT'AIIUN:
P-TEFbD - positive transcription elongation factor

Schaukowitch K et al., Enhancer RNA facilitates NELF release from immediate early
genes. Mol Cell. 2014 Oct 2;56(1):29-42. doi: 10.1016/j.molcel.2014.08.023.



Jleknus 4, Hacts 2.

BA3BI JTAHHBIX IO
PETYJISILIUUA
TPAHCKPHUIILIUU

K.0.H., C.H.C. JIa0. ABOJIFOIIMOHHOMN OMOMH(OPMATHKU
U TeopeTuueckou reHetuku Mruarsesa E.B.
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B jgexkuun Ne 4 (yacthb 2) OyayT paccMoTpeHa 0a3a JaHHBIX:

EPD Eukaryotic Promoter Database Geneva,Switzerland



EPD = Eukaryotic Promoter Database

http://epd.vital-it.ch/#
(06beanHeHHbIN pecypc, BKOYalowWmn aBe 0a3bl)

E i EPD -
& {

Computational Cancer Genomics | ExPASy | ERFL

in All databases SEARCH
L S News: 10-10-2016 — New liftOver option added to "Select / Download" page —
M. musculus

This resource allows the access to several databases of experimentally validated promoters: EPD and EPDnew

T megrepEdier databases. They differ by the validation technique used and the coverage. EPD is a collection of eukaryotic promoters

A. mellifera derived from published articles. Instead, the EPDnew databases (HT-EPD) are the result of merging EPD promoters whith
D. rerio in-house analysis of promoter-specific high-throughput data for selected organisms only. This process gives EPDnew
Phlllpp ’ high precision and high coverage.
. C. elegans
BUCHER (Swiss A thaliana
- EPDnew is a collection of databases of experimentally validated promoters for selected model
InStItUte for Z ey organisms. Evidence comes from TSS-mapping from high-throughput expreriments such as

Experimental
Cancer Research
(ISREC),
Lausanne, CH):
Senior scientist
and head of the
bioinformatics
group at the Swiss
Institute for
Experimental
Cancer Research
(ISREC)

5. cerevisiae

S. pombe

Standard search

Select / Download
Promater analysis tools

FTP site

Access EPD

Promoter elements
Select / Download

FTP site

Access MGA data

MGA Data Overview
MGA FTP site

Other Resources

References

CAGE and Oligocapping. The resulting databases are the following:

= Animals:
¢ Homo sapiens: 25503 promoters,
o Mus musculus: 21239 promoters,
o Drosophila melanogaster 15073 promoters,
o Apis mellifera: 6493 promoters,
o Danio rerio. 10728 promoters,
o Caenorhabditis elegans: 7120 promoters;
= Plants:
o Arabidopsis thaliana: 10229 promoters;
¢ Zea mays: 17081 promoters;
« Fungi:
o Saccharomyces cerevisiae: 5117 promoters,
o Schizosaccharomyces pombe: 3440 promoters.

The Eukaryotic Promoter Database is an annotated non-redundant collection of eukaryotic POL
Il promoters, for which the transcription start site has been determined experimentally. Access fo
promoter sequences is provided by pointers to positions in nucleotide sequence entries. The
annotation part of an entry includes description of the initiation site mapping data, cross-
references to other databases, and bibliographic references. EPD is structured in a way that
facilitates dynamic extraction of biologically meaningful promoter subsets for comparative
sequence analysis. This database contains 4806 promoters from several species

EPDnew

EPD

EPD pa3paborana o0bennHeHHbIMU yeunusamu Tpex [lIBelapckux nHCTUTYTOB. Pecypc BKilrouaer
0a3bl EPD (Eukaryotic Promoter Database) u EPDnew.



EPD — nepBast yactb 00beIMHEHHOTO pecypca

&Y .=

Computational Cancer Genomics | ExPASy | EPFL

Access EPDnew

in | All databases SEARCH

H. sapiens

M. musculus

L. melanogaster
D. rerio

C. elegans

A. thaliana

Standard search

EPD database

The Eukaryotic Promoter Database is an annotated non-redundant collection of
eukaryotic POL Il promoters, for which the transcription start site has been determined
experimentally. Access to promoter sequences is provided by pointers to positions in
nuclectide sequence entries. The annotation part of an entry includes description of the
initiation site mapping data, cross-references to other databases, and bibliographic
references. EPD is structured in a way that facilitates dynamic extraction of biologically
meaningful promoter subsets for comparative seguence analysis. This database

contains 4806 promoters from several species.

Select/Download Current version is based on EMBL 124

Fromoter analysis tools
Collection accessibility
FTF site

Access EPD

Promoter elements

EPD database is accessible in different ways: (1) using the input form in the header,
searching for single gene symbol, gene description or ENSEMBL / RefSeq gene IDs;
(2) using the download page for selecting specie-specific promoters and downloading
them in various formats or (4) through an fip website for bulk download of the whole

SRS access to EPD database in various formats (SGA, BED, ...).

Select/Download Reference

FTF site

Access MGA data

MGA Data Overview

A detailed description of the principles governing EPD can be found here:

EPD and EFDnew. high-guali romoter resources in the next-generation sequencin
era. Dreos, R, Ambrosini, G, Périer, R, Bucher, P. Nucleic Acids Res. (2013)

) 41(Database issue).D157-64; PUBMED 23193273
MGA FTF site -

EPD (Eukaryotic Promoter Database) conep:xut nndopmarnuto o 4806 npoMoTopax reHoB
3yKapuoT, Tpanckpubupyembix PHK-nonumepasoii II. Onucanure npoMoTopa BKIOYAET, TOMUMO
MOCJIEA0BATEIIbHOCTH, CChIIKM Ha APyTrue 0a3bl JaHHBIX (B TOM YKCIIE, COACPIKAIINE IaHHBIC 110
HKCIIPECCUU T'€HOB), Ha3BaHUE METO/IA, C TOMOIIbIO KOTOPOTO UACHTU(DUITUMPOBAH TPOMOTOP,
uH(pOpMaIHIO 0 HATMYUH albTEePHATUBHBIX IPOMOTOPOB, a Takke Onbnuorpaduueckue CChUIKU.



EPD: nHdopmaumoHHoe cogepxaHue (download page)

Download the complete promoter collection for the Tollowing databases: —
Download EPD (refine selection)

| All promoters (4809)

Pl promoters (18) 4809 npoMOTOPOB, AHHOTUPOBAHHBIX

Chromosomal genes (186) MIPAKTUYECKA BPYUYHYIO HA OCHOBAaHUU
Zea mays (maize) (21) o
Prokaryotic plasmid DNA (8) yreHus crarei . Hanbonee noiaHo
e gﬁ,ﬁgl o8 IpECTAaBICHBI IPOMOTOPHI HACEKOMBIX
COLILIIIE R EE 2L (13 Hux 1926 BXx0m0B 1151 APO30PUIIBI) U
Chromosomal genes (1991)
Drosophila melanogaster (fruit fly) (1926) MO3BOHOYHBIX (M3 KOTOPHIX 1871 BXOmOB
Transposable elements and retroviruses (5)
viral genes (5) == J[JI51 TCHOB YEJI0BEKa, a Takxke 196, 119,
Mollusc promoters (3) 72, BXOJIOB COOTBETCTBEHHO JIJISI MBIIIIH,
Echinoderm promoters (44)
Vertebrate promoters (2540) KPBICHI U HBIHJ'ICHK&).
Chromosomal genes (2383)
Xenopus laevis (African clawed frog) (28)
Gallus gallus (chicken) (72)
Mus musculus (mouse) (196)
Rattus norvegicus (rat) (119) from |-439 to (100 as
Bos taurus (cattie) (24) Fasta v D
Homo sapiens (man) (1871)
Transposable elements and retroviruses (28)
Viral genes (129)

EBV (Human Epstein-Barr virus) (23)

HSV-1 (Human herpes simplex virus type 1) (48) -
Preliminary EPD entries:

Oryza sativa (rice) (13046)

Onuus 1 3arpy3Kd TaHHBIX B
dacra-dopmare (11060 B popmare
+ 13046 nmpoMoTOpOB puca (c EMBL)
ITOMETKOM «IpeIBAPUTEIIBHBICY)



NMpumep kKapToukm us EPD

General information about the entry

Entry name HS_AK2
Entry type standard
Promoter type region

Accession number EPT4037

Description of the gene Adenylate kinase 2.
10-JAN-2003 (Rel. 73)
06-APR-2006 (Rel. 86)

Creation date
Last annotation

Taxonomic division VRT
Crganism Homao sapiens (humanmn)

Keywords Transferase, Kinase, ATP-binding. Mitochondrion, Alternative splicing.

Similarities with other entries

Homology group none.
Alternative promoter none.
Neighbouring promoter(s) none.

Cross References

GENOME NT_032977.8 [3474400, -70361425]

Haptdap
CLEANEX HS_AK2

ENA  GenBank

DNA References AL020995.14 [46401, -104596]

DDBJ
SWISSPROT P54819 KADZ2_HUMAN
NM_001625 [ DBTSS |
REFSEQ
NM_013411 [ DBTSS |
MM 103020

References

MEDLINE=10521335

[1] Strausberg RL., Feingold EA., Klausner RD., Collins FS.
The mammalian gene collection
Science 286:455-457(1999).

Promoter-specific information

Sequence

tgtgagcggcgagtgggacgtgogtggegtgegtgcgttgacctgggaaGCACTGGACCT

Method(s) Mammalian gene collection (MGC) fullength cONA ¢ioning [1]. ey
6. Vertebrate promoters
Taxonomy 6.1. Chromosomal genes

O6wasn nHcpopmaumsa o
reHe

MepeccbInku Ha Bxoabl
U3 Apyrux 6as gaHHbIX,
coaepXxawmx
nHcpopmauuio 06 aTom
reHe.

NocnepoBaTtenbHOCTb

— OHK nepepg cTtapTom

TpaHcKpunuum n go +10

6.1.7. Unclassified
Supplementary information Expression/Regulation:

5-prime end distribution

——

MeTtoa naeHtTucpmkaummn
cTapTa TpaHCKpunuuu



TexcToBasi BbIgaua, MOJy4YeHHASA B OTBET HA 3aNPOC: ONMUCAHHUE
IIPOMOTOPOB U UX HYKJIEOTHIHbIE MIOCIe0BATEJILHOCTH B (pacTa popmare

>EP33@26 (-) Bt TP2; range -200 to 50.

G— ] -a51 CTPOKA - OOLLAA

AGCTCCACCCOACCTGAGEGOCTACTCTCAACCCACAGACACGCCCTTTGAAAGLETGCCC
CACCCTOCOTAGTTAGGATGAGOECAGAGGGCTTTOTTCCCAT TOGGCCACATCTGTTACA

TACCCCCCTATAGCCAGTGCCATCACAATCGEOCCCAACTATATAACCAGGGGLTOLCAR < —

GOCCTCTOTGAAGCTGAGTCTGCCAGAAGAGGAGOAGGAGGCGECOGCCCCTECCCCTCT
AAGCGAGGCCG

»EP28@@6 (+) Bt protamine P171.1; range -200 to 50.

G CCCACCCCCACACACAT CACAGCCCCACCCCTaCACATCACAGCCCCQCCCTCCCETC
ACCAAGCACCTCCCACATOCCCATATATGGECATOATTTGOGCAGCTCTGACCCTGGTCT
GTEAGOTCTGGETCTCTGTEACCTCACAATGACCAGGACCCTGCCCOOOTCTATATAAGA
GECCaeGAARTCOOCCCCTOTCACAGCCCACARATTCCACCTGCTCACAGGTTGECTEGL
TCAACCALAGGL

»EP15826 (+) Bt cytokeratin Ia; range -28@ to 58.
MMMMBNMNMNENNNNMN NN NN NN NN NN NSRBI NNNNAN NN NN NN NN NSNS NNNNNRN
MMNMMNNNMNNNNNNNNNNNNNNNNN NN NSNS NN NSNS NNNN NN NN NN NN NNNNNRNNN
MNMHMNNNCATGETOGACGGCAAGTTAT TCAAAAGOAGAGCGGACCOGLAGGTTOGCGEAL
ACGCEEAGACCTTCTGAAGCTCTAOOCCAGAGOTORCOCTTATATAGGGCTOOGAGCTTG
GCTGGCTOGCG

»EP15@27 (+) Bt cytockeratin Ib; range -28@ to 58.
MMMMBNMNMNENNNNMN NN NN NN NN NN NSRBI NNNNAN NN NN NN NN NSNS NNNNNRN
MPMEBNMNMNENNNNMN NN NN NN NN NN NSRBI NNANN NN NN NN NN NNNNNNNNCAT GG
TEAGTEAAGTCOGTGAAGOGAAAGTOCAAGAGT TAAGCAGOGCCACTCAGAGCCAGAGGA
AGAGAGAAGCAAACTGAAGACCTOTOCAGGATAAATCCCTTTATATACATCTAGGAGECT
GCTOGECTCAL

»EP15828 (+) Bt cytokeratin IV*; range -288 to 58.
CAAGGCTAGAAGCCAGAAGAATTTCTCCATGACTARAGEARAACCARAGAAGCAATATTCA
TACTTCATACCTTTCTAGAGGCAGGGOGTGATCTCACTATTTGTAAAGCCCAGCCCTTTLE
TAATCTGCAGGC TCACCTTCCAGGACTGAGCCCOOCCCATTTTTTCCATATATAAGCTGC
TeCCaaeCCaCCCTCTATAGATCTGTTCTTTAGCTCTGC T TTCCACCTCTCACACCCTTC
TCAACCTATTC
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D. rerio

C. elegans

A. thaliana
Z.mays

S. cerevisiae

S. pombe
Standard search
Select / Download
Promoter analysis tools

FTP site
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Promoter elements
Select / Download

FTP site

Access MGA data

MGA Data QOverview

MRA CTD cita
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EPDnew databases

EPDnew is serie of species-specific databases of experimentally validated promoters. At the
moment 10 species are supported: 6 animals (H. sapiens, M. musculus, D. melanogaster, A.
mellifera, C. elegans and D. rerio), 2 plants (A. thaliana and Z. mays) and 2 fungus (S. cerevisiae
and S. pombe). Evidence comes from TSS-mapping from high-throughput expreriments such as
CAGE and Oligocapping.

Collection accessibility

EPDnew databases are accessible in different ways: (1) using the input form in the header,
searching for single gene symbol, gene description or ENSEMBL / RefSeq gene IDs; (2) using the
search page for searching multiple genes symbols, ENSEMBL or RefSeq gene IDs; (3) using the
download page for selecting promoters based on their genomic context (core promoter elements,
CpG island, expression, ...) and downloading them in various formats or (4) through an ftp website
for bulk download of the whole database in various formats (SGA, BED, ...).

Reference
A detailed description of the principles governing EPDnew can be found here:

EPD and EPDnew. high-quality promoter resources in the next-generation sequencing era. Dreos,
R., Ambrosini, G., Périer, R., Bucher, P. Nucleic Acids Res. (2013) 41(Database issue):D157-64;
PUBMED 23193273

*] _ Methylo so...xl.. * 5] __ Methylo_so..xl..

NHdopmaLunoHHOe cogepXxXaHue

Qa@Ew| O

(10 BUOOB OpraHN3moB)

Mokasatb Bee x

J{aHHbIE 0 MO3UIUAX IPOMOTOPOB MOJY4Y€HbI HA

OCHOB€ BBICOKOIIPOU3BOAUTC/IBbHbIX METOAUK
CAGE (cap analysis gene expression

= Kon-ananus IKcnpeccuu zeuoe)

u Oligocapping

- HayuHbIX nyOiMKanuu ¢ canmjiuMeHTaM1
- l'enomuoro opayszepa UCSC,
- lIpoexkTa FANTOMS

Homo sapiens n
Mus musulus

]
D. melanogaster E
C. elegans e
Apis mellifera (honey bee)|

D. rerio (Zebrafish)

A.thaliana

Z. Mays [ Pacrenus
S. Cerevisiae ﬁ,_ TIposicKH
S.pombe  _

JlaHHbIe SKcTparupoBanbl U3 UHTEPHET-A0CTYIIHBIX PECYPCOB:



EPDnew — NCTOYHUKU AaHHbIX

Table 2. Source data

EPDnew database Source data: type, reference or source repository # of libraries total tags (millions)
H. sapiens CAGE from ENCODE/RIKEN, downloaded from UCSC genome browser database (12) 148 3841

M. musculus CAGE from FANTOMS (http://fantom.gsc.riken.jp/5/)) 3349 6236

0. melanogaster CAGE from modENCODE (ftp://data.modencode.org/) TSS-seq from Machibase (13) 57 6465

D. rerio CAGE from Mepal et al. (1*), downloaded from SRA (), ID SRAD55273 12 65

., elegans GRO-cap from Kruesi et al. (13) 8 236
EPDnew, the Homo sapiens (human) curated EPDnew, the Danio rerio (zebrafish) curated
promoter database promoter database

Overview Overview
Version: 004 Version:001

Coverage:25503 promoters, 17785 genes Coverage:10728 promoters, 10235 genes
Genome assembly:GRCh37 / hg19 Genome assembly: Zv9 / DanRer7

Gene annotation UCSC known genes (30-Jun-2013) - Gene annotation UCSC known genes (30-Jun-2013)
Based on data from: Riken/ENCODE CAGE data  Based on data from: Nepal et al, Genome Res. 2013,

downloaded from UCSC, PubMed PMID: 24002785, EPD (old)
FANTOMS5 data,

EPD (Old) Oxford Journals » Science & Mathematics » Nucleic Acids Researc ‘olume 43, Issue D1 » Pp. D92-D96.
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EPDnew: BO3MOXXHOCTh TPOCMOTpPA JaHHBIX O MPOMOTOPE T'E€HA B
rpaduueckom Buae (EPDnew viewer) Ha mpuMepe mpoMoTopa reHa
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EPDnew: onuuu nmoucka U aHAJIN3a TaHHLIX

|+ ‘éEEPD
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Select/Download
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Access EPD
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SRS access to EFD
Select/Download
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Access MGA data
MGA Data Overview
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Q" | All databases SEARCH

EPDNew human version 003 —

Overview Mowck no Ha3BaHuio reHa
Coverage: 23360 promoters, 16599 genes
Genome assembly: GRCh37 / hg19
Gene annotation UCSC known genes (30-Jun-2013)

Riken/ENCODE CAGE data downloaded from UCSC
EPD (old)

Documentation files Promoter assembly pipeline description
Statistics and quaility control report

Based on data from:

Promoter Selection and Analysis tools

Various tools allow you to analyse promoters from EPD and/or to select subsets of promoters. In order to —
analyze the complete EPD promoter set, go directly to one of the analysis pages. If you prefere to first select a

subset of promoters, go fo one of the selection pages. From the output of the selection pages you can then

directly navigate to one of the analyses pages, or you can continue with another selection page to refine your

promoter selection.

Selection tools < Bbi6op rpynnbl reHoB Mo

« EPD selection tool: Promoter subset selection based on EPD-supplied annotation. XapakTepuctukam npomoropa. (1)

= ChiP-Cor: Promoter subset selection based on experimental data or genome annt 3a]YKOMEHTUPOBAHHbLIM B EPD; (2)

the MGA repository. Example: select promoters that have more than 100 H3K4me3 ( f
between 100 and +100 relative to the TSS. SkcnepruMeHTarnbHeIM AaHHbIM Chip-

» FindM: Promoter subset selection based on DNA motif occurrences. Example: sel seq; (3) NPUCYTCTBMIO MOTUBOB
have (or don't have) a c-Myc binding site between -100 and +100 relative to the TSS. (Cal7ITOB CBFI3bIBaHI/IFI)

Analysis tools |

« ChIP-Cor: Generation of an aggregation plot (feature correlation plot) for a specific chromatin of OI'ILI,I/II/I ans
genome annotation features. Example: Distribution of nucleosomes (MNase-seq tags) near promoters,
e.g. from -1000 fo +1000 refative to the TSS. aHanmila

« OProf: Generate a motif occurrence profile around TSS positions. Example: Generate a plot showing
the occurrence frequency of TATA-boxes between -100 to +100 relative to the TSS.

- FindM Extract DNA motif positions near transcription start sites. Example: extract coordinates of
CCAAT-boxes located between -150 and -50 relative to a TSS. The output is set of CCAAT-box
positions that can be further analysed in the same way as a set of TSS positions.

Howe Trn Nincnmantatinn QPraf Findkd and ChIP_Cnr




Ilouck mpoMOTOPOB UYejIoBeKa ¢ 3aIaHHBIMH CBOHICTBAMM:

EPDnew selection tool

Use this tool to select all promoters (leaving all 'Optional criterias' blank)
restrict them based on all or some of their genomic contexes (such |
presence of core promoter elements) or expression levels. After selection, y
can download them in various format (for example in FASTA, BED, etc..
liftOver them to a different assembly or use them to perform further analys
such as motif enrichment/search and chromatin status.

Select promoters for H_sapiens

Optional criteria:
with ~ TATA-box motif

i Initiator motif -
AND| with ~ CCAAT motif Database: human_epdnew TATA-box: with
AND! it ~| GC motif Assembly: hg19 Initiator: with
CCAAT-box: with
i CpG island
AND) with /| &P GC-box: with
AND marked as single Marked as: single
AND average expression of at least 5 tags Average
expression:

AND €xpressed in at least 3 samples

Expressed in:

Select
|
> Results: 3 promoters selected SGA file _ BED file

(o172 1905 ] | hg38 (Dec 2013 GRCh3s) v | Submit

Sequence Extraction Tool (FASTA Downstream Analysis
format}

From: To:  Motif Enrichment [l

. _ Motif Discovery &
Chromatin analysis o
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