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JKcnpeccusi reHOB - NocriefoBaTeNIbHOCTL peakuuu Ha NyTU OT reHa K 6enky
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l TpaHcnaumsa = cuHTes benka

oenok

TpaHckpunuusa - cuHte3 PHK. O6pasyetca Hespenasa PHK,
coaepXalllias y4acTku, COOTBETCTBYIOLLME 3K30HAM U

MHTPOHaM
Akcnpeccus reHoB - MpoueccuHr - BoipesaHne y4acTKoB, COOTBETCTBYHLLNX
nocrnenoBaTenbHOCTb peakLmin Ha NyTu MHTPOHaM,

OT reHa K 6enky = npouecc nepegayu
reHeTundeckon nHgopmauum ot AHK
yepesd PHK k nonunentuaam n 6enkam.

CnnancuHr - clumeaHue ydyactkoB PHK, TpaHckpnbupyembix ¢
9K30HOB, B pe3yrbrarte Yero obpasyetcsa matpuiHaa PHK

TpaHcnauma - cuHTe3 6enka B uMTonmnasmMe KneTku npu
yyacTtum pmbocom




FeH - cTpykTypHas U pyHKUMOHaNbHasA
eAnHMLA HacneacTBEHHOCTU XUBbIX OPraHM3MoB.

eH npeacTtaBnsiet cooomn yvyactok [1HK, sapgaowmmn nocnegoBaTteribHOCTb
onpeaenéeHHoro nonunentuaa nnoo dpyHkumoHanbHou PHK.

Buxunenus

leH - npoTsakeHHbIN ydacTok [HK, Hecywmin uenocTHyo nHopmauuo 0 CTPOEHNN OQHON
mMornekysnbl 6enka nnu ogHon monekynel PHK. 'eH BkntoYaeT y4acTku, COOTBETCTBYHOLLNE
9K30HaM N MHTPOHAaM, CTapT TPAHCKPUMNLUUK, CanT TEPMUHALINU TPAHCKPUMNLMN.

Crapt Cant TepMmnHaumm
TPaHCKPUMNLMK TPaHCKPUNLUM
5’-conaHkupyowmn |, ¢3’-(pna|-||<upyrou4m7|
panoH — UHTpOH 1 UHTPOH 2 pavoH
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AK30H 1 SK30H 2

PalioHbI, peryjJupymoimue TpAaHCKPUIIHIO

[ToHsiTHE TeHa HE OTPaHUYEHO TOJIbKO KoaupyromuM yuactkoM JJHK, a npeacrasisier coboit
00J1€€ MUPOKYIO KOHILIEHIMIO, BKIIFOUAIOIIYIO B CE€0s1 M TOCIEA0BATENBHOCTH, PETYIUPYIOLINE
TPAHCKPUMIMIO. PeryisiTopHbie NOCIEA0BATEIbHOCTA MOTYT HAXOAUThCS Kak B 5°-u  3’-
(uiaHKUpYIOIIKMX pailoHaX reHa, TaK U B UHTPOHAX.

PerynstopHbie NOCAE0BATEIBHOCTH MOTYT HAXOAUTHCS KaK B HEMOCPEICTBEHHOM OJIU30CTH
OT CTapTa TPAHCKPUIILINU, TAK U HA PACCTOSSHUM MHOTUX MHUJUIMOHOB Map OCHOBAHUU
(HYKJICOTHUJIOB) OT Hayaja TPAHCKPUITA.



Perynaumsa akcrnpeccum reHoB MOXeT
OCYLLEeCTBIATLCA Ha BCEX aTanax.

TpaHcKkpunums - nepBbiv 3Tan, Ha KOTOPOM
ocyLlecTensaeTca Bblbop, byaeT reH
9KCnpeccnpoBaTbCA UM HET.
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B nekunax oyayT paccMoOTpeHbl Ty Bonpoca:

- KaK OCYLLECTBIAETCA TpaHCKpunumusa PerymsitopHbIe
- YyemM onpegensaeTca ctapT TpaHCKpunuum FCHOMHBIC
MOCJIIEA0BATEIILHOCTHU

- KakKne MexXaHU3Mbl B KINETKE PEryJinpyroT
MHTEHCUBHOCTb TPaHCKPUNMUUNA



Mogekyasl PHK u IHK — JiuHelHbIE reTeponojuMepbl, MOCTPOCHHbIE U3 HYKJICOTHA0B
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Taknm obpasom, Kaxxgasa nonmHykneotuaHaa uenb B coctase [HK nubo PHK nmetot HanpasneHue, KoTopoe

onpegensieTcsl No3NUNAMIN YrnepoaHbIX aTOMOB, B3aUMOAENCTBYOLWNX ¢ pocdaTHbIMKU rpynnamu (5’ nnun 3’), 1 KoHLbI
Lenen Takke odbo3Ha4vaTcs Kak 5 n 3’', CooTBETCTBEHHO

Genetics A Conceptual Approach Benjamin Pierce (Baylor U.), Ch.10, P.13



TPAHCKPUIIIIUS - CMHTE3 MOJIEKYJIBI PHK, KOMINIMMEHTAPHOM "1
AHTHUIAPAJUIEJIBHON OJTHOM U3 HENNEN THK (MATPUYHOMH IIEIIN)
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MATPUYHAA LIEITb

B nporecce TpaHCKpUIIIUKA BMECTO TAMUHOBOTO HYKJIEOTH/1a, BKIItoUaromero ocHoBanue T (tumuH), B PHK
BKJIIOYAETCS YPAIUIOBBIN HYKICOTHU L, coAepxamiuii ocHoBanue U (ypariun).

Hens IHK, Ha ocHOBE KOTOPO# cTpOoUTCs KoMIIMMeHTapHas uenb PHK, Ha3piBaeTCsI MATPUYHOM L ENbIO.
Hpyras nens JIHK Ha3piBaeTcs KoAMpYyIonien Henblo, MOCKOJIBKY €€ IOCJIEI0BAaTEIbHOCTh HICHTUYHA
nocnegoarenbHocTH PHK (¢ yueToM 3amMeHbl THMUHOBOTO HYKJICOTH/Ia HA YPaIUIIOBBIN).

Genetics A Conceptual Approach Benjamin Pierce (Baylor U.),
Ch.13, P.357



PACITIOJIO’KEHUE I'EHOB HA XPOMOCOME: BU3YAJIU3AIINSA B BA3E
EntrezGene (http://www.ncbi.nlm.nih.gov/gene/)

(15-ast xpoMocomMa YeJIoBeKA) HEMATPUYHAS

(KOIUPYIOWIAST) IIEND JHK

55~ | = cyplat human - Gere - | & CYP1A1 cytochrome ...
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CYP1A1 cytochrome P450, family 1, subfamily A, polypeptide 1
[ Homo sapiens (human) ]
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Gene ID: 1543, updated on 15-Sep-2013 MATPUYHAA
‘ IENb JHK
-~ Genomic context A2
Location: 15q24.1 See CYP1A1 in Epigenomics, MapViewer

Sequence: Chromosome: 15; NC_000015.9
(75011883..75017951, complement)

[IpoTsKEHHOCTD TMHAN CO
CTPEJIKaMU COOTBETCTBYET
JuiiHaMm reHoB. CTpenkamu

Chromosome 15 - NC_000015.9 0003HaYEHO HaNpaBJICHNE, B
[ 74898327 p [ 75095539 p KOTOPOM OCYILECTBIAETCS
A — CYPiAt@m CYPIRZ==p>  HIR4S13 G TPAaHCKPHIIIIHA I'CHOB.
EDCG— CSK#

e IHK, Bxomsmue B cocTaB XpOMOCOMBI, 0003HAYAIOTCS KaK mpsmMasi («+» 1enb) u oopatHas («-» 1emnsb) . J{ms
«t» nemu JJHK orcuer no3unuii HyKJI€OTHA0B HA XPOMOCOME CJIEBA HAIIPABO COOTBETCTBYET HANMPABICHUIO LIETTN
JHK ot 5’ x 3’ koniry. s «-» nenu JJHK orcuer no3unuii HykJIeOTH0B Ha XPOMOCOME CJIEBa HApaBo
cootBeTcTByeT HanpasieHuto nenu JJHK ot 3’ k 5’ koH1y.

Ecnu TpaHckpumys reHa oCyIiecTBIIsIeTCS cieBa HarpaBo, To npsimas nenb JJHK Oynet nyist nanHoro rena
KOJIUPYIOLIEH (HEMaTpUYHOM) .

Ecnu TpaHckpuIys reHa oCyIiecTBIsSeTCs ClipaBa HaleBo, To npsmas 1ens JJHK Oyner ans mannoro rena
MaTpH4YHOH, a oOparHas uenb JIHK Oyner konupyromeit



PHK-nogumepasa u ee QyHKINU

PHK-ITIOJIMMEPA3A

P T T I T B>

A BUKEHUE

JAIIVIETAHHUE

CHUHTE3 PHK

TPAHCKPUMNUUA OCYLUECTBNAETCA NPU YHACTUN PEPMEHTA - PHK
NMOJIMMEPASbI.

PHK-NMOJIMMEPA3A B XOOE TPAHCKPUIMUWU BbINOJIHAET CINEOYOLWWUE ®YHKLUUMN :
- ABUXEHUE BOOJIb LIENMAX OHK
- PACTIJIETAHUE U 3ANMJNIETAHUE OHK

- CUHTE3 PHK (CxopocTh cuHTe3a B OaKTepHalIbHBIX KIETKaX cocTaBiseT 40 HyKJICOTHIOB B CEKYHTY
nipu 37° C).
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Varying Rate of RNA Chain Elongation during rrn [=]
Transcription in Escherichia colir

P. P. Dennis!-*, M. Ehrenberg2, D. Fange2, and H. Bremer3

Author Affiliations Cxopoctb Tpanckpunuuu y E. coli

ABSTRACT (CTa[lI/IH JIOHTALMH)

The value of the rRNA chain elongation rate in bacteria is an important
physiological parameter, as it affects not only the rRNA promoter activity but also
the free-RNA polymerase concentration and tifereby the r‘anscrlp Ton of all ggnes. 80-90 HYKJICOTHIOB / cex
On average, rENA chains elongate at a rate Uf Jand
the transcription of an entire rr7 operon takes's v ; ‘
analyzed a reported distribution obtained from electron micrographs of RNA
polymerase molecules along rrm7 operons in £ coligrowing at 2.5 doublings per
hour (5. Quan, N. Zhang, S. French, and C. L. Squires, J. Bacteriol. 187:1632-1638,
2005). The distribution exhibits two peaks of higher polymerase density centered
within the 165 and 235 rRNA genes. An evaluation of this distribution indicates

R fyes the 5’ Ieader reglon at speeds up to or greater 250 HYKJICOTHI0B / cex

D N the spacer region between the 165 and 235
genes, slowfg again to about 65 nt/s in the 35 region, and finally speeds up to a
rate greater|than 400 nt/s near the end of fhe operon. We suggest that the slowing

400 HYKJI€OTHIOB / CE€K




MEXAHU3M MHUWUUWALUNU TPAHCKPUNMUUN UMEET CBOU OCOBEHHOCTU Y
PA3HbIX OPTAHU3MOB. Mbl BYJEM PACCMATPUBATb ABA HAOLAPCTBA:

[MpoKkapuoTbl — OpraHn3mbl , KNeTKU KOTOPbIX He UMEKOT OrpaHUYeHHOro
MeMbpaHou sigpa. To Bce bakTepumn, BKIoYas apxe- U umaHob6akrepmun. AHanor
aapa — cTpyktypa, cocrosawan ns AJHK, 6enkos n PHK (reHodop) 3akpenneH Ha
MeMOpaHe KNneTokK.

NMpeactaButenb E.Coli — KMWeYHaa nanoyka.

JAYKapUoTbl - OpraHn3Mbl, KIIeTKU KOTOPbIX coaepxaTt opopMIreHHble aapa.
NMpumepbl — BbiCLUME XXUBOTHbIE U PAaCTeHUS, OOHOKJIETOYHbI€ U MHOIOKIEeTOYHbIe
BOAOPOCSIU, FPUOLI.




ITPOKAPHUOTDI - OTAIIbBI TPAHCKPHUIILIUH:

l-as craaus: SaKprTLIﬁ KOMIIJICKC

G;mp PHK-nonnmepasa JTHK
— = n\\\‘_;’/

2-asi CTaJIAS: OTKPBITHIA KOMITJICKC

g
p— < PHK-noniimepaza JTHK

~PHK=fommepasa JTHK

o-takrop ;
B < JPHK (2-9 ocHoBanmit)

JIHK

PHK

{-1oauMepasa

Casa3bIBaHuE PHK-HOJII/IMeDa3bI C IPOMOTOPOM
PHK-monmmmepasa npu yuacTuu BCioMoraTenbHbIx 0emnkoB (y E.coli
0-(paKTOpBI) CBA3BIBAETCS C IPOMOTOPOM M (POPMHUPYET 3aKPBITHII
KoMmIuiekc, B kotopom /IHK coxpansieT qeycnupanbHyrO CTPYKTYpY.
Ha stoit cranuu PHK-nnonumepasa eiie He cnocoOHa HauaTh CUHTE3
PHK. Jlanee 3akpbITbIi KOMIIJIEKC IIPEBPALIAETCS B OTKPBITHIN, B
kotopoMm PHK-nonumepasa pacmeraer asoiinyro cnmpans JJHK B
palioHe TOYKE MHULHALMY TPAHCKPHUIILIHH.

Nuauuuanus

Cuntes kopotkoit rienu PHK (2-9 ocHoBaHMif), KOMIUTIMEHTAPHOM
MarpuuHoi nenu JIHK; DTot sTan 3aBepinaeTcs quccouanuei
komriekca PHK-nonumepassl ¢ 6enkamu, 00ecrieduBIIMME €€
cnerupuyeckoe B3auMOJICHCTBUE C MPOMOTOPOM: G-(hakTopom (y
MPOKapUOT) 1100 6a3aTbHBIMU TPAHCKPUIIIIMOHHBIMHU
(dhaxkTopamu(y 3yKapuoT).

DJIOHT AU

Hemxenne PHK-nomumepassl Bnons JIHK, B xone kotoporo
ocymectsisgercs cunte3 PHK, a taxke pacruieranue u
3ameranne JTHK.

TepmuHanus

OxoHuanue TpaHckpuniuu, kommieke « JHK-PHK-
MOJIMMEpPa3ay pacnagaeTcs, U TPAHCKPUIILIHS
3akaHunBaercs. [Ipoucxonut nocie pacro3HaBaHUs
TEepPMHHATOpA




F’EHOM E.coli - 4*10° nap ocHOBaHuUMn

Kakum obpasom PHK-nonnmepasa HaxoguT Hy>KHOe MeCTO, C KOTOpOro

[TIPOMOTOP — y4acToK, npunerarowmn K ctapTty TpaHckpunuun. Coaepxur
pPerynaTtopHbIe 3NeMEHTbI, KOTOPbIe OrNo3HaKTCs ¢ bernkamu,
obecneymBaroLWMm TOYHYO nocagky PHK-nonvvepas B panoHe cTapToB
TPaHCKPUMLUUM N UHULMALMIO TPAHCKPUNLMK

KopoBbI NPOMOTOP — y4acToK npubnusntensHo — 40 +50

[IpOMOTOPHbLIN PanNoH — 5’ dpraHKMPYOLMIA panoH BNNOTb 40 CTapTa
TpaHCcKpUnumu

—

I ||
-150 -100 50 +1 +50

a_l

KopoBbi NpoMoTOp

%—/

[TpOMOTOpPHbIN panoH




AHanun3 nocnepoBaTtenbHocTen 6onee 100 npomoTopoB y E.coli BbisBUN cxopHoe
CTpoeHue:

1) B panoHe cTapTa TpaHCKpUNLuuMn — nypuHbl, 4acto «CAT»

2) B no3nuum «-10» rekcamep TATAAT (nocnepnoBaTtenbHOCTb «—10»)

3) B no3numm «-35» rekcamep TTGACA (nocnepgoBaTenbHOCTb «—35»)

4) paccTosiHMe Mexnay nocriegoBaTtesibHOCTAMU «-35» U «-10» ~16-18 HykneoTnaos

-35 -10 —
| |
. .
N3yyeHune TTGACA TATAAT CAT
JyHKLNM
y4yacTka
C NOMOLLIbIO
MyTaUWUOHHOrIO MyTauuun sameansior MyTauumn 3ameansitot
aHanmaa CKOPOCTb NocaaKu o6pasoBaHme
KoMnneKkca curMa-hakTop  grypiiToro Komnnekca

- nonnmepasa Ha AHK



KoHCeHCyCHas nociiea10BareibHOCTh

Promoter

trp

tRMNATY®

lac

recA

rral|

aral A D

Consansus
Sequences

——

-35
region

TTGACA

TTTACA

TTTACA

TTGATA

TTGTGC

CTGACG

TTGACA

67

base pairs
—

-10
region

TTAACT

TATGAT

TATGTT

TATAAT

TATAAT

TACTGT

TATAAT

L

Transcription
start site

KoHceHncycHast mociienoBaTelIbHOCTh PEICTABIISET
co00¥ pe3yabTaT MHOKECTBEHHOT'O BhIpAaBHUBAHMS
HYKJICOTHUIHBIX MOCIEA0BATEIbHOCTEH, BKIIOUAOIINX
OJIMHAKOBBIE TI0 (DYHKIIUSAM MOTUBBI. KOHCEHCYyCHas
MOCJIEA0BATEILHOCTD ITOKA3bIBAET, KAKUE HYKJICOTHUIbI
HanOoJIee YacTo MPEACTABICHBI B KAXKI0W MO3UIIUH
BBIDABHUBAHUS.

Hanpumep, peanpHas nmocienoBaTeabHOCTh «-10»
IPOMOTOPOB MPOKAPUOT OTIIMYAETCS OT
rekcanykieoruaa « TATAAT», KOTOpbIU SABISIETCS

KOHCCHCYCHOﬁ MMOCJICAOBATCIIbHOCTBIO 9TOT'0 YUaCTKa.

Genetics A Conceptual Approach Benjamin Pierce (Baylor U.),
Ch.13, P.363
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\ TATAAT»

B Hay4yHBIX MyOIMKaIUsIX BMECTO TEPMUHA «KOHCEHCYCHAsI TTOCIEA0BATEILHOCThY YacTO
yIoTpeosaeTcs: CI0BO «MOTUBY». Hampumep,

«B paoHe cTapTa TPaHCKpPUNLUUN NPOKapUOT YacTto BcTpevaeTtcsa motuB CAT»
«nocnegoBaTenbHOCTb «-10» NPOMOTOPOB NPOKAPUOT MOXET ObITb NpeacTaBneHa B BUAe MOTUBA

~

J




CYBBEJJMHUYHBIN COCTAB KOMILIEKCA
CUI'MA ®PAKTOP — PHK ITOJIMMEPA3A (E.coli)

Mon. Konu-

cy6reamHuua Macca (k) | 4yecTBO

Jlokanusauusn PyHKUUA

anbda 40.000 2 PHK nonumepa3sa C6opka pepmeHTa 7 PHK-ommMepasa \\

MonumepasHoe o Q.
AeucTBUe: KaTanusmpyet
cunte3 PHK.
OcyuwecTtBnser
MHULMaumo n ynpasnser |V

3noHraumen

Geta 155.000 1 PHK nonumepa3sa

Hecneuudunyeckun

GeTta 160.000 1 PHK nonumepasa cBssbiBaetcA ¢ AHK

BocctaHaBnuBaeTt

PHK nonumepasa AeHaTtypupoBaHHyr0 PHK-

omMera 10.1 nonumMmepasy B

AeecnocobHyro chopmy in
Vitro.

CBa3biBaHue C

curma 32-92.000 1 curma caktop [ POMOTOPOM

N




E.coli uMeeT Heckonbko curma paktopoB , cneununyHbIX AN
Pa3NUYHbIX CUTYaLMUK, KOTOpPbie Pacno3HaT NPOMOTOPbI Pa3HbIX
rpynn reHoB

Mon.
«-35»
Mpumep Macca o «-10» nocnepoBa-
PYHKLUMA reHOB nocnepoBa- cneucep
c¢akTopa curma TeJNIbHOCTb
TenbHOCTb
c¢dakTopa
o/0 obuias 70.000 TTGACA 16-18 n.o. TATAAT
o032 TennoBou wWokK| 32.000 CCCTTGAA 13-15 n.o. CCCGATNT
a54 OTCYTCTBUE | 54000 | CTGGNA 6 n.o. TTGCA
a3oTa
028 XemMoTaKcuc 28.000 CTAAA 15 n.o. GCCGATAA

038 (RpoS) - o0mumii cTpecc u ctanmoHapHas ¢asa

628 (RpOF) - )KIyTHKOBBIH anmapar U XeMOTaKCHUC

624 (RpOE) - BHEMTOIIIA3MAaTHUECKUE TEHBI M DKCTPEMAJIbHEIN TEMIOBOM

IIIOK

o!® (Fecl) - Tpancnopr nurpara xeinesa (reu fec) u BHenMTOMIa3MaTHYECKUE TEHEI

DTOT MpOMOTOp OyJeT pacmno3HaBaThes ¢ yyactuem ¢ /0
-35 -10 —
]

TTGACA TATAAT CAT




TPAHCKPUINLUUA Y QYKAPUOT
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OCOBEHHOCTU TPAHCKPUINUUN Y SYKAPUOT:

1) ¥V 3ykapuoT TpaHCKpuNuus ocyecTBiasercs npu yuactun PHK-mosmmepa3s Tpex Tumos,
KOTOpbIe 0003Ha4YarTCcs Kak pol I, pol I1, u pol 11I. MokHO BbLICJIUTH TPU IPYNIIIbI TCHOB:

- pol | rpanckpudupyembie: rennt pPHK (18S, 5.8S u 28S )

- pol Il TpanckpuOMpyeMble: Bee 0eI0K-KOoAUpYomue reibl + renbl MHOruX MaPHK + muorune
mMuPHK

- pol 111 Tpanckpuéupyemsble : reabl TPHK + rennsl nuzkomodiexyasipabix PHK (5S pPHK, n

ap.)

2) Kaxxnas PHK-nmoamMepasa uMeeT CJ10:KHOE, MHOTOCYObeIMHNYHOE CTPOeHHe, HAapHuMep,
pol II Bkurouaer 6oJiee 10 cyobeaunmi;

3) s Tounoi mocaagku PHK-nmoiumepas Ha yuacTok, mpujieskamuid K CTapTy
TPAHCKPHUIIIIMU, HY’KHbI BCIIOMOTaTeJibHbIE 0eJIKH — 0a3ajibHbIe (WM 00111e)
TPAHCKPHUIIIIMOHHbIE (PAKTOPDI;

4) Ias 1oCTHKeHNsI HEOOX0IUMOI0 YPOBHSI TPAHCKPHIIMH KAKI0I0 reHa, IOMUMO
0a3aJbHBIX (001MX) TPAHCKPUIIIMOHHBIX (PAKTOPOB, TPEOYHTCH APyrue 0eJIKu
(TpaHCKpUNIUOHHBbIE (PAKTOPBI, KOAKTHBATOPbI, KOPENPECCOPbI, MEANATOPHI U JIP.);

5) IIpomMoTOpHI reHOB, TPAHCKPHOUPYEMBIX KAKIbIM THIIOM MOJMMeEPa3, MMEIOT XapaKTepHOe
CTpOeHue

6) TpaHCKpUNIKS T€HOB YYKAPUOT 3aBHCHT OT COCTOSIHHSI XpPOMATHHA M MJIOTHOCTH
HYKJICOCOMHOH YIIAKOBKHM.




CNEUMPUNYHHOCTDb PHK-NMOJIMMEPA3 9YKAPUOT:
reHbl, TpaHckpubupyembie PHK-nonnmepasamum

PHK-nmosmmepasa I PHK-nmonumepasa Il | PHK-monumepasa 111

- [IpeIEecTBEHHHK - Bce MPHK (y uenoBeka ~ - Bce TpaHcnoptHsie PHK,
. 20 500 reHoB, KOAUPYIOIIHUX -Hu3KoMoJeKyisipasie PHK,
BBICOKOMOJIEKYISPHOM 5
. CJIKU BBITIOJIHSIFOLITUX Ba)KHbIE
pudocomuoit PHK (mpe-pPHK, y ): =
- MHOTHE MaJlble SiZICPHBIC BHYTPHUKJIETOUHbIE (DYHKITHU:

yenoBeka 45S rRNA ), koTopsiii
PHK (Hanpumep, Takue Kak 5S pPHK,
3aTeM PaCUICIUISETCS C

o6pasoBanrem 18S, 5.8S 1 28S U1, U2, U4, U5, Ull, U12) 7SL PHK (BHyTpUKIIETOUHBIN TPAHCIIOPT

pubocomusix PHK (pPHK) - 6ompumHcTBO MUPHK OenkoB),
-U6 PHK (cmmaiicuar MPHK),

OpraHHz0BaHBI B OPME IOBTOPOB. -PHK-kommionenT pubonykieazst MRP

VY yenoBeka JT0KaJIM30BaHbI Ha 13, MJICKOTIMTAIOIIUX (MOCT-

14, 15, 21 u 22 XxpoMOCOMaXx. TPaHCKPUILIHOHHBIN TTporieccudr TPHK,
KonnuecTBo konuii pa3anyHo B cospesanne PHK-npaiimepa npu
3aBHCHMOCTH OT XPOMOCOMBI U perukanun MuToxoHapuansHoi JIHK),
CrIeIUpHUIHO IS KaXKI0TO - 7SK PHK (perynsiuus akrusaoctu PHK-
uHauBuaa. B cpegnem o 30-40 nosnuMepassl || Ha cTaguu >moHTaK Y
MOBTOPOB Ha KaXJIOH XpPOMOCOME. MMO3BOHOYHBIX ),

He aHHOTMPOBAaHbI HA TEKYIIIEH - BC1 m BC200 PHK (perynsums
BEpCUHM I€HOMA YCJIOBCKA. tpancisinuu PHK B neHpuTHBIX KileTkax
I'PHI3yHOB U IPUMATOB)

[ pynribl reHOB

bomap1mmasg yacTe
reHOoMa

Ennnunbie reHrnl



CxemaTrn4yeckoe CTPOCHME KJIACTEPa NreHOB, TPAHCKPUOUPYeMbIX
PHK-noaumepa3oii | u koqupyromux pre-rRNA (45S rRNA)

TpaHCKpUNIIIMOHHBbIE eIUHHUIIbI
Yy

Nontranscribed spacer Transcription unit 1
r % ~N )

N BN D VD B D U B D S B e

(a) Tandem array of DNA - Mo,

transcription units // Transcribed =

7 spacer T,
¥ g VYV yenoBeka TaHJIEMHbIC

(b) One DNA 18s [N sesll|  28s TIOBTOPBI T'CHOB,

t"a_':s"’iptm" xoxupyommx 45S rRNA

JIOKaJau3oBaHbl Ha 13, 14, 15,
45SrRNA

Transcription by 21 u 22 xpoMocoMax.

RNA polymerase | KonnuecTBo konui pa3inaHo
B 3aBUCUMOCTH OT
XPOMOCOMBI U cIeIU(UIHO

(e Pre-iNA 55 [ JGSIN 56 EESI |
JUIS Ka)KIoro naauBuaa. B

_ cpeanem o 30-40 noBTOPOB
RNA processing

(cleavage) Transcribed spacers Ha KaXXJ0U XpOMOCOME.
degraded CyMMapHO B reHOME

YyesIoBeKa COJIEPKUTCS Ooee

@umwerNA N N B 800 comiirema

molecules
18S 5.8S 28S npenmectBeHHrka 45S rRNA
EP—— THIA TRHA Ll He anHOTHUpOBaHbBI HA
TEKYyIIEH BEPCUH TEHOMA

YCJIOBCKA.



Arabidopsis thaliana

- CTPOEHHE KJIacTepa reHoB, komupywmux pre-rRNA
. .. (455TRNA)

rRNA gene units
\Rm

SP1 SP2 F ITS1  ITS2 m:Je_als |
sall-1| Sall-2| sai-3 gp [ SETS JET IGS2 .
T / =
-_/M_N_ — e 887 |GS = Intergenic spacer
28/29  30/31 10 20/11 21 22/23 12/13 24/25  26/27 14115 9 1617 2 1819 SP1, SP2 -spacer promoters

ETS =External non transcribed sequence,
ITS1, ITS2 = Internal transcribed sequence,
47S rRNA (M.HeKOHI/ITaIOllII/Ie) TIS = Transcription Initiation Site
rGene = rRNA gene,
Mammalian rDNA repeat UAS = Upstream activator sequences,
I es rRNA genes | T ter = transcriptional terminator region.
" Sal Box-Sall restriction site.

*UCE Core ”~
7

N\ Vd
E— == [ — H==2— DNA
T

SPT, P 185 58S 28S

45S pre-rRNA f

473 pre-rRNA

C@ ‘;i;; Q@ rRNAs

1858  5.8S 28S

.Pontvianne F et al., Nucleolin is required for DNA methylation state and the expression of rRNA gene variants in Arabidopsis thaliana. PLoS
Genet. 2010 Nov 24;6(11):e1001225.

Russell J1, Zomerdijk JC. RNA-polymerase-I-directed rDNA transcription, life and works. Trends Biochem Sci. 2005
Feb;30(2):87-96.



OCOBEHHOCTU TPAHCKPUINUUN Y SYKAPUOT:

1) ¥V sykapuot TpaHcKpunuus ocymecTBiaserca npu yuactun PHK-noiumepa3s Tpex Tumnos,
KoTopbie o0o3HauarTcsa kak Pol 1, pol I, u pol II1. MoxHO BbIAEJIUTH TPH IPYIIbl FTeHOB:

- pol | rpanckpudupyemsie: reisi pPHK (18S, 5.8S u 28S)

- pol Il TpanckpudUpyeMbIe: Bce 0eT0K-KoAUpYoiue reHbl + renbl MHOrux MaPHK + mHorue
MuPHK

- pol 111 rpanckpudupyemplie : reabl TPHK + renst Huzkomosiekyasapubsix PHK (5S pPHK, u

p.)

2) Kaxxnas PHK-nosmMepa3sa umMeeT CJ103KHO€, MHOTOCYObeIMHUYHOE CTPOEHNEe, HAIIPUMEP,
pol II Bkjarouaer 6oJiee 10 cyobequHNII;

3) s Tounoi mocaagku PHK-nmoiumepas Ha yyacTok, mpujieskamuid K CTapTy
TPAHCKPHUIIIMH, HY’KHbI BCIIOMOTaTeJibHbIE 0eJIKH — 0a3ajibHbIe (WM 00111e)
TPAHCKPHUIIIIMOHHbIE (DAKTOPDI;

4) JIas 1oCTHKeHNsI HEOOX0IUMOI0 YPOBHSI TPAHCKPHIIMH KAXKI0T0 reHa, IoMUMO
0a3aJbHBIX (001MX) TPAHCKPUIIIHMOHHBIX (PAKTOPOB, TPEOYITCS ApPyrue 0eJIKu
(TpPaHCKPUNIIUOHHBbIE (PAKTOPHI, KOAKTUBATOPHI, KOPENPECCOPbl, MEAUATOPLI U AP.);

5) IIpoMoOTOpBI reHOB, TPAHCKPHOMPYEMBIX KasKIbIM THIIOM MOJMMeEPAa3, HMEIOT XapaKTepHoe
CTPOECHHE

6) TpaHncKpuUNIKsi TeHOB 3YKAPUOT 3aBUCHT OT COCTOSIHHS XPOMATHHA W MJIOTHOCTH
HYKJI€0COMHOM YIIAaKOBKH.




CYBEbEONHNYHBLI COCTAB PHK-MONMNMMEPA3 3YKAPUNOT

VY npoxcoxeit: PHK-nonumepasa I BkiatouaeT 13 cyObeauHMIL,
PHK-nmomumepasza II - 12 cyobeaunumiy
PHK-nonumepasa III - 15 cyobeaunui [ Archambault J. & Friesen J.D. 1993].

Cnoco06 00603HaueHUs CyObEeIUHUII, BXOASAIINX B COCTAB Pa3IMUYHBIX MOJIMMEpa3s:

Pol I - “Rpa” (RNA polymerase A),
Pol Il -“Rpb” (RNA polymerase B),
Pol 11l - “Rpc” (RNA polymerase C)

+

HoMep, pUCBOCHHBIN KaX101 CyObEIUHUIIE
koHKpeTHOU PHK-miommMepassl B mopsiake
yOBIBaHMS €€ MOJIEKYJISIPHOM MacChl

Hanpumep, cyobenunuiisl PHK-nnonumepasst I umerot ooo3nauennss RPB1-RPB12.

Cyobeaunuubsl PHK-nonumepasel 11 gpoxokeit

(S. cerevisiae):

Macca cyoweaunuiiel (KDa)| Ten
220 RPB1/RPO21
150 RPB2
45 RPB3
32 RPB4
27 RPB5
23 RPB6/RP026
16 RPB7
14.5 RPBS
13 RPB11
12 RPB9
10 RPC10
10 RPB10

Haubosiee kpynmHbIMU CyObEeIMHULIAMU BCEX
TPEX MOJUMEpPa3 3yKapuoT sBistorcs Rpal,
Rpcl. Y npoxokel HX MOJIEKYJISIpHAS
Macca COCTaBIISIET 190,‘m 160 x]1a
COOTBETCTBEHHO.
Bropelie mo MoneKyJIsipHO Macce
cyObeauHuIlbl dykapuotnueckux PHK-
noauMepas UMEroT 00o3HaueHue Rpa2,
Rpc2. x macca y apoxkeit - 135,
128 x/la.




CTpykKTypa nonHoro 12-cydbeanHU4HOro Kommnriekca

PHK-nonumepassbl || gpoxken (S. cerevisae).
«Bung ceepxy» no gaHHbIM Bxoga 1NT9 u3 baHka 6enkoBbix cTpykTyp (PDB).

YemoeTb ~_ . @, Hon Mg?* B akTUBHOM LIEHTpE

(Jaw) ¢ 1 LA

1Q-cyo
Koposas fatTs (Core)
Kanan ~27 A —7%
(Bxox mst JJHK)
Q)

YenrocTh \,

(Jaw) )

CemnoBuna,

(BBIXOM TS (7%
PHK),

Mogenb MOCTpOCHa Ha OCHOBE JaHHBIX peHTreHOCTpYKTypHOTo anaiau3a [Bushnell DA, and Kornberg RD. 2003;
Armache K.J. et al., 2003]. DToT KOMIIJICKC, HATOMHUHAOIINI, KAK OTMEYAlOT aBTOPBI, KJICIIHIO Kpada HiIn
MIOJIYOTKPBITBIA POT JIATYIIKH, COCTOUT M3 KOPOBOM YacTH, BKItodaromen 10-cyObequHuIl U JOTIOJHUTEIFHON
4yacTH, BKIrovaromien cyoreauuauisl Rpb4 u Rpb7

[TokazaHo, 4TO KOpoBas YacTh hepMEHTa 00IaTaCT ITOHTAIIMOHHON aKTUBHOCTBIO, OJTHAKO TeTepOaUMED
Rpb4/Rpb7 Heobxoaum 11si THUIIMAIIANA TPAHCKPUTIIIAN U TIOJTHOIICHHOM PETYIISAIIUMA HA CIEAYIOMNUX CTaAUIX.



Cxema B3aMMHOIo pacnonoXXeHnsa OTAENbHbIX
doyHKUMOHaNbHbIX AOMEHOB 12-cyObeMHUYHOro KoMnekca
PHK-nonumepassb! || gpoxken (S. cerevisae).

Front

Francisco J. Asturias and John L. Craighead
RNA polymerase Il at initiation. PNAS, 2003, 100, 12, 6893-6895



Cxemartuyeckoe n peancTtaBrieHmne KoOMrsieKkca

PHK-nonumepaasa |l / AHK / PHK Ha ctaguu anoHrauum
«BUO CBEPXY».

...................................... I'nOpuaHbIit
................ . yuactok PHK-JTHK
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I'ony6piM 0603Hauena matuunas nens JJHK, 3enensim - Hemarpuunas (koaupytomas) uens JJHK, kpacHbIM — BHOBB
cunTesupoBannas rerns PHK. Mg?* - won maruus, pacnonoxenusiii B aktuHoM 1ieatpe PHK-monmumepaser I1. B

PSIMOYTOJIbHUKAX, 0OBEICHHBIX ITYHKTUPOM, JaHbI Ha3BaHUA (GYHKIIHOHATLHBIX JoMeHOB PHK-momumepassr I1.
[Tpencrasneno no [Gnatt A.L. et al., 2001] ¢ 1onoTHEHHSIMH.



Yueonnlii puiibM 0 pynkunonuposanuu PHK-nonumepassr |1
https://www.youtube.com/watch?v=k5Pqyfx2sQ0

Rpb4-Rpb7

» Pl o) 005/6:06

Halster, Herman Miintzing, Vassily K. - RNA Polymerase Il Transcription



Pomxep Kopaoepr — HoOeneBckuit naypear B 00J1aCTH XUMHH,
yJIOCTOCHHBIN HAarpaasl 3a IUKJI padOT, B KOTOPBIX UCCJICIOBAaHA
TpeXMepHas CTpykTypa apoxskeBor PHK-nmommumepassr |l u ee
KoMIUIEKCOB ¢ JIHK Ha 0CHOBE JJAHHBIX PEHTTCHOCTPYKTYPHOI'O aHAJIN3a

Pomxep dBua Kopuoepr ponuics B 1947 rogy B CILIA. Ero orel, Toxke HOOeNeBCKUi aypear
Aptyp KopuOepr, npu3HaHHbBIN aBTOPUTET B 00JACTH OMOXUMHUHU (PEPMEHTOB, MOJIYUUI IPEMHUIO IO
¢buznonorun u meaunuHe B 1959 rony. 12-netnuit Pomkep npucyTcTBOBal Ha IEPEMOHUU BPYUYEHUS
Harpazsl otiy. B 1967 rony Kopubepr okonuunn ['apBapackuil yHUBEPCUTET, uepe3 MATh JIET MOTyduI
yU4eHylo cTeneHsb gokTtopa B CTaH(opackoM yHuBepcurere. B kadecTBe cOTpyIHUKa HAyYHO-
uccienoBarenbckoi Jaboparopun nopadoran B KemOpumpkckom yHuBepcutere B Benukoopuranuu.
JIBa rona nposen B ['apBapze Ha JOHKHOCTH JIOLIEHTA, a 3aTeM BepHyscs B CTaHA(OpP yKe B KauecTBe
npodeccopa. B 1997 rony Kopubepr cran naypearom [Ipemun Xapsu. A B 2006 rogy moaydut

Pomxep Kopubepr, HoOGeneBckyro nmpemMuio B 001acTU XMMHUH 32 UCCIIEIOBAHUS MEXaHW3Ma KOTTMPOBAHUS KIIETKaMU
Hob6eneBckuii reHeTnyeckoil uHpopmanuu (mosryuyeHue TouHbIX n300paxkenuit moiekyn PHK-noaumepassi B
naypear (2006 r.) pa3IUYHbIE MOMEHTHI MPOIECCa TPAHCKPUIILIUN)

Ap1yp KopHOepr - amepukaHCKUN OHOXHUMUK,
yaocToeHHbIN B 1959 HoGeneBckoit mpemuu 1o
dbusuonornu u meaunuHe (copmectHo ¢ C.Ouoa) 3a
OTKpBITHE ME€XaHH3Ma OMOCHUHTE3a HYKIEMHOBBIX KUCIIOT.
Hccnemys MexaHu3M CUHTE3a HYKJICOTHIOB —
monomepubIx equaull JIHK 1 PHK — A. Kopabepr
MOJIOIIEN K TIPOoOJIeMe UX COSAMHEHUSI IPYT C IPYTOM
(monumepuzanun). Beiaenun u ounctun GepMeHT,

¥ b . Aptyp KopubGepr , Aptyp KopubOepr (cnesa) u
Ha3zbIBaemblil Teneps JAHK-moaumepa3soii, KoTopblii HoGenesckiii Pojukep KoprGepr (cripasa).
KaTajausupyeT KonupoBaHue (perutukanuio) JHK mpu naypear (1959 1) 2006 .

JIeJIeHUU KIeTKU. Vcnonb3ys B KauecTBe MaTpHUILIbI
npuponnyto JIHK, A.KopuOGepr BrnepBbie OCyIIeCTBIII
cuHTe3 pyHkmoHanbHO akTuBHOW JIHK in vitro.



OCOBEHHOCTU TPAHCKPUINUUN Y SYKAPUOT:

3) dast Tounoii mocaaku PHK-nmosmMepas Ha yuacTok, NpuJiesKaliuii K cTapTy
TPAHCKPHUIIIIMU, HY’KHbI BCIIOMOTaTeJibHbIE 0eJIKH — 0a3ajibHbIe (WM 00111e)
TPAHCKPHUIIIIMOHHbIE (PAKTOPDI;




OCHOBHBbIE KIIACCbI BEJIKOB, PETYIIUPYIOLLUX
TPAHCKPUMUUIO 3YKAPUOT:

1) PHK-nonnmepassl;

2) baszanbHble TPaHCKPUNLUUOHHbIE ddaKTOpPbI
= general transcription factors (GTFs);

3) TpaHCKpPUNUWOHHbLIE (PaKTOopbI (CanT-
cneunduyHble TPaHCKPUMNLIMOHHBbIE ddaKTopbI);

4) benkun-meguaTopesl,

5) KoperynsatopHble 6enku (KoaktmBaTopbl U
Kopenpeccopbl);



OlMNPEOEJIEHUNA:
~

(§a3aanble TpaHcKkpunumoHHeble dpaktopbl (GTFs = BT®) - ocobbin knacc
BCromMoraTenbHbIX 6enkos, Heobxoammbix Ana TodHon nocagku PHK-
nonumMepas Ha ydactkm JHK, npunexaiuime K ctaptam TpaHCKPUNLIUMK.
BT® asnsoTca 00LWMMKW ANs1 BCEX TEHOB M BOBNEYEHbI B 0bpa3oBaHune

\_ npegnHuymaTtopHoro komnnekca (IMNAK) ; )

TpaHckpunumoHHble dhakTopbl (TP) Benku, cneumndnyeckm
ceasbiBatowmecs ¢ JHK n perynupytowime TpaHckpunumnto. OHm
B3aMMOLENCTBYIOT C KOPOTKMMU ydacTkamum [HK (cantamum
CBA3bIBaHUA), KOTOPbIE PACMOSIOKEHbI B Pa3fiNdHbIX PalOHaX reHOB.
T® cneundunyHO perynupytot onpegesieHHble rpynnbl reHoB ;

" NpepvHuumaTopHbiii komnnekc (MUK) unm 6asanbHabiii )
TPaHCKPUNLMOHHBLIW KoMMneke - komnnekc PHK-nonnmepasbl ¢
6asarnbHbIMN TPAHCKPUMLUMOHHbLIMUK (hakTopamu, obecrnevmBaroLLnm

\ NHULMALNIO TPAHCKPUNLUNWN. )

Benkn-meanatopsbl 1 KOPErynaTopHble 6enku (KoakTuBaTopbl U
Kopernpeccopbl) He nmetoT JHK-cBa3bIBalOWmMX JOMEHOB 1 Yy4aCTBYIOT
B perynsaymmn TpaHckpunuum 6e3 HernocpeacTBEHHOro cneungunyeckoro
B3anmogemncteua ¢ AHK



BA3AJIbHbBIE TPAHCKPUTTUNOHHbBIE PAKTOPbI (BTO)

= General transcription factors (GTFs)

-KJIacC BCIIOMOTaTeJILHBIX O€IKOB, HEOOXOIMMBIX JIJIsI TOUHOM nocaaku PHK-
nonMmepas Ha yuyactku JIHK, npunexamue k crapram tpanckpunuuu. bTO
SBJISAIOTCS OOIMMM JIJISI BCEX T€HOB M BOBJICUCHBI B 0Opa30BaHUE
MPEIMHUIIMATOPHOTO KOMILJIEKCa

Ha3zBanus 0a3aabHBIX TPAHCKPHUIIIIMOHHBIX (pakTOpoB BKItoUaroT Tl PHK-
oJIMMepas, ¢ KOTOPbIMU OHU B3aMMOJIEHCTBYIOT.

Hanpumep, 0a3anbHbIe TPAHCKPUIILIMOHHBIC (DAKTOPHI, 00E€CIICUUBAIOIINE
WHUIMALMIO TPAaHCKpUIILKKU reHoB ¢ yyactueM PHK-nonumepassi 1,
0003Ha4ar0TCs Kak:

TFIIA,
TFIIB,
TFIID (comepxut B coctase TBP),
TFIIE,
TFIIF,
TFIIH
TFIIK



POJ1b BA3AJIbHbIX TPAHCKPUTTUNOHHbBIX PAKTOPOB:

dopmuposaHmne npeagunHuymatopHoro komnriekca (MNAK),
obecnevymBaloLLEero:

A) TouHyto nocagky PHK-nonumepasbl Ha ydacTkn [HK,
npunexatlime K ctaptam TpaHCKpunumm

b) nHnymnauymio TpaHckpunuun PHK-nonnmepason

[lpeanonaraerca asa mexaHmama gpopmuposaHua MNUK:
1) lNowaroBas cbopka;

2) Cbopka c npuBne4YeHNeM X0r0o3H3NMa, BKITHOYAKOLLEND
PHK-nonnumepaay Il



MEPBbIN MEXAHU3M (Bepcus 1): nowarosas c6opka npeanHMLMaTopHOro
komnrnekca (MAK) B panoHe ctapTa TpaHCKPUMNLUUKM reHa, TpaHCKpubupyemoro
PHK-nonnmepa3sowu Il
(no aaHHbIM Proc. Natl. Acad. Sci. USA, 1997)

MPEAVHULIMATOPHbIN
KOMINEKC
A

Nikolov D.B., Burley S.K. RNA polymerase Il transcription initiation: a structural view. Proc Natl Acad Sci U S A.
1997 94(1):15-22



TBP (TATA-box-binding protein =TATA cBfi3biBalowWuun 6erioK ) BXoguT B
cocTaB b0a3anbHOro TpaHckpunuuoHHoro ¢aktopa TFIID

B3anmoneiictBuu 0esika TBP ¢ JIHK npuBoauT K M3rudaHuio
JTHK B TOuKe KOHTaKTa ¢ 0eakoMm [ BP mouru Ha 90°

Genetics A Conceptual Approach Benjamin Pierce (Baylor U.),
Ch.13, P.369



NEPBbLIN MEXAHU3M (Bepcua 2). nowaroeasa coopka npeguHULUATOPHOrO
komnnekca (MAK) B panoHe cTapTa TpaHCKpPUNLUMWK FreHa, TpaHCKpubupyemMoro
PHK-nonumepasou Il (no agaHHBIM Nature, 2013)

-
—
|‘ 20300
T ] L] —TBP-IIA—]IB—NIIF—IIEm
BREu TATA BREd INR
(TFIID)

OcobBeHHOCTb 3TOM
CXeMbl—-NO0Ka3aHo
nnaBneHue ydacTkKa
AHK B paitoHe
MHUUWaLMKH
TpaHCKpUNUuu

He¥, Fang I, Taatjes DJ, Mogales E. Structural visualization of key steps in human

transcription initiation. Nature, 2013, 49574424816



BTopou mexaHn3M: HULMaALMA TPAHCKPUMNLMKM NMPU yYacTUM
XOrio3H3nma, Bknrovarouwiero PHK-nonumepasy |l

@
%

KOPOBbIXA NPOMOTOP

TFIIF
XOJTIO9H3UM al
TFIE_ TFIIB TFIIH
/
PHK nonumepasa Il
TF FIIF
TFIIE TFIB TFIIH

3HXaHcep

. e o
NMpoMOTOpPHLIN PpanoH



CyObeMHMYHBIH COCTAB M OCHOBHbIE PyHKINM 0a3aJIbHBIX

TPaHCKPUNUMOHHBIX (pakTOpoB U PHK nosiumepassr 11

daxkTop CyObeIMHUYHBIN COCTaB DyHKIMA
PHK- 12 cyOobeauHuIl Nuauumanus TpaHcKpuniuu U 35oHranus nenu PHK
nojauMepasa
Il (Pol Il)
TFIA Jlumep U3 OTHOM o U Konraktupyer ¢ TBP; crabunusupyet Bzaumoneiictsue TBP-TATA
OJIHOM B CyOBETIMHUIIBI
TFIIB Otnenbubiii monunentuy | CesseiBaeTcs ¢ koMmmuiekcoM TBP/TATA; Be1OOp caiiTa MHULIMAITUY;
B3aMMO/ICUCTBUE C AKTUBAIIMOHHBIMU JJOMEHAMH TPAHCKPHUIIIIUOHHBIX
dakTopoB u ¢ TAF-amu
TFIID TBP (=TATA binding Cas3biBaetcsi ¢ TATA-6okcoMm; citykut nentpom coopku [THMK; TBP
protein) u 0obIIOE KOHTaKTUpYeET ¢ akTuBaluoHHbIMU loMeHamu TD, ¢ TAFS, TFIIA,
kommuecTBo TAFS (= TFIIB, u TFIIF;. TAFS koutaktupytot ¢ TFIIA, TFIIB u TFIF u
Transcription Activation | cs3eiBatorcs ¢ INR u DPE anementamu na JTHK.
Factors) ¥ aposxokeit 14
CcyObeTMHUIL
TFIIE 2 cyObeTUHUITBI CnocoOcTByeT 00pa30BaHUIO U CTAOMIIU3AIIUKM OTKPBITOTO KOMILUIEKCA,
ycwinBaeT kuHaszHyto u AT®a3znyto aktuBHocTh (paktopa TFITH.
TFIIF 2 cyobenaunuiel: Rap74 | Bosnekaer Pol Il B coctas [TMK. B cocrase [THK nokanuszyercs Ha
(Tfgl), u Rap30(Tfg2) y4acTKe MPOMOTOpa B NO3ULHUSIX OT -24 10 -1,
TFIIH MHuorocyobsenu-anunbiii | Bkmtouaer cyobenunanipl ¢ JIHK-3aBucumoit ATdaznoit, ATO-
KOMILIEKC 3aBUCUMOM KMHA3HOW U IeJIMKA3HON AKTUBHOCTBIMU, & TAKIKE CEPUH-
TPEOHUH-KWHA3HON aKTUBHOCTHIO, 00ECIIeUnBaOIIEH
dochopmmpoBanne CTD PHK-nmommmepassr 1. Heooxomum st
00pa3zoBaHusl OTKPHITOrO KOMIUIEKCA.
TFIIK 3 cyObenuHuIbI (BCETO dochopunupoBanne kapookcu-TepmuHanbHoro gomeHa (CTD) PHK-
120 kDa) noysmMepassl ||
TFIIS dakTop AMOHTalnK, PeakTrBanus TpaHCKPUIILHMU ITOCIIE €€ OCTAHOBKHU




MOJEJIb KOMITJIEKCA POL Il JPOXKEU C BA3AJIbHBIM
TPAHCKPUIIIITMOHHBIM ®AKTOPOM TFIIF
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TFIIF — 6a3anbabiin
TPAHCKPHUIIIIMOHHBIN (pakTop,
Bosaexkaer Pol II B coctas IT1K.
B cocrase 1K nokanmusyercs
Ha y4acTKe MPOMOTOpa B
no3unusax ot -24 no -1.

Homen Rpb4/7 naxomurcs B TecHOM KoHTakTe ¢ TFIIF
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