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Bce Tunsl PHK Tpanckpudupyrwores ¢ IHK
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) Scme [{NAs.are Messenger RNA (mRNA) &‘;—aﬁaﬂscnpﬂon
transaibed in 'c’f‘h Ribosomal RNA (rRNA)
;"’kawicc OZ‘IS Transfer RNA (tRNA) copy RNA
directly from

Pre-messenger RNA (pre-mRNA) RNA.

/4 ...and some are Small nuclear RNA (snRNA) repllcauon

%ﬁmy Small nucleolar RNA (sno-RNA)
: Small cytoplasmic RNA (scRNA)
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CTPYKTYPA AKTUBHOIO LUEHTPA PHK-NMONMUMEPA3bI
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PUHLMNbI TPAHCKPUNLUN




TPAHCKPUIIIIUA

S" CGATGCAT 3° HemarpuuHasi
1enb, KOAUPYOINAS WJIH CMbICJI0Bas

JTHK

3" GCTACGTA 5° Marpuunas
1ernb, HEKOAUPYOINAs WM HECMbICI0BAasI

m PHK 5S"CGAUGCAU 3°




PHK TpaHcKpuOupyercsi KOMILUIEMEHTAPHO U
AHTUINIAPAJLJICJbHO ¢ oqHou u3 nenei JJHK

F 3 New nucleotides are added to the 3'-OH
group of the growing RNA, so transcription

Template strand proceeds in a 5'—3" direction.




Experiment
Question: Do both strands of DNA serve as templates for RNA synthesis?

Bacilius subtilis was placed in medium Labeled substrate was RNA was then
containing radicactively labeled substrate incorparated into RNA in its isolated from
for RNA and wis infected with SP& phage. trarecription from phage DNA. bacterial cells.

Bacteria |f
SP8

Radioactive RNA

NN
Ttanscription\r

5 \
culture Light DNA e ‘ / £ .but not to the

light strand.

strand
—>
The RNA hybridized
R :'term DNA \‘:,; - '5“'—‘ to the heavy strand...
4 i —

DNA of a different T ..and the light and heavy strands TRadoactively labeled RNA complementary

to SP8 DNA was added to the separated

culture of SPEwas
heavy and licht phage DNA strands.

lsdated

were separated by ecquilibrium
dereity gradient centrifugation.

IKCNEPUMEHT, T0KA3BIBAIOIUINI, YTO TPAHCKPUIIIMA UAET
¢ oqHou menu JIHK




Genes a and ¢ are trarecribed
from the (+)strand....

DNA
(- strand  g*
(+) strand 3'

...and b is transcribed
from the (=) strand.




structural g2nes plus sequences |
that control transcription. Opeyator

Regulator /.--—--\ . Structu&al genes

gene RNA GCene a Cene b Cene c.
N [0 smitevbetnmtms | .

polymerase o S PTOMON = mm s me—

e —
A s=parate regulator gene— A —
?W“h its own promoter—... ?...that may bind to the cperator | Trancaription]

TAn operon is a group of Operon
A

sit= to regulate the transcription...

MRNA D

/

?...enoodesa regulatr \ |Tnnslat | Qof mRNA,...|
protsin... )

A

Regulator Proteins (enzymes) « A~ | B
A

protein
...whos= products
catalyze reactions in a
bicchemical pathway.

Y
Biochemical pathway @ [ ] &
Precursor X Intermediate Product
1 products

In some cperons, product molecules
may, in turn, bind to the regulator
protein to either activate it or turn it off.

© 16.3 An operon is a single transcriptional unit T
that includes a series of structural genes, a
promoter, and an operator.

Tpanckpunuus y npoKapuoT




PHK-nmommmmepasa E.coli

beoK ¢ YeTBEPTUYHOU CTPYKTYPOH
Holo-(pepmenT (oaHbIN) COCTOUT U3
5 cyobequnui —oo3By. bes vy — 310
core-(DepMEHT. Y y3HaET
pacILIaBICHHBIC 00JIaCTH IIPOMOTOPA.

Holo-dpepmeHT cBsA3BIBAETCS C
IIPOMOTOPOM M HAUMHAET
TPAHCKPUIIIHAIO ITOCJIE 3TOrO Y
YXOJUT 1 1aj1e€ SIOHT A0
OCYIIECTBISET core-(hepMEHT




B 3 cyObeanHuIe HAXOAITCS 2
KaTaJIMTHYECKUX LICHTPA, OJWH
OTBEYAET 34 MHULIMALIMIO, 4 JIPYTOU

3a djioHrauui. OauH padoTaeT B
Holo-pepMeHTe a 1pyrou — B core-
(epMEeHTE
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Core RNA RNA polymerase
polymerase holoenzyme
(b)

bakrepuaasnass PHK-noaumepasa
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Teopusa onepoHa
®. XKakob n XK. MaHo 1961 roa

OnepoH — 37O rpynna reHoB, PYHKLNUN KOTOPbIX
TECHO CBsA3aHbl B MeTabonuame. OnepoH Becb NnMbo
aKTUBEH, NMMDOO HE aKTUBEH. Ecnn onepoH akTUBEH, C
Hero TpaHckpmbupyetcs nonmunuctpoHHas MPHK,
cry>Kalliaga matpuuen ansa cuHTesa Bcex bernkos
onepoHa.




B Tpomorop — PHK-nionmimMepasa y3HaeT
B mpoMoTope aBa AT-0oraTbeix

Bm PACIUIaBJICHHBIX yYacTKa , HEHTPbI UX -10
v -3511. H., a MKy HUMH 16-19 11. H.
(ecinu MeHbIIe niau 0ojbiie, PHK-
IOJIMMEpPa3a HE Y3HACT IIPOMOTOP)




DTallbl TPAHCKPUIILIUU
1. Y3HaBaHHE U IPOYHOE CBSI3HIBAHUE
PHK-nmonumepassl ¢ mpoMoTopoMECan
orreparop cBoOOAECH, TO B 3
Bl CyObeOMHUIIE OKA3bIBACTCS IIEPBBIN
HYKJIEOTH]] OIIEPOHA U IPU 3TOM
IUIABUTCA OJIMH BUTOK JIBOMHOU CITMPAIH
JIHK — 10 m.H.OOpa3yeTrcs TpaHCKp IN1a30K
B 3. Unaunmanus — oOpasoBaHue
dochoaurpupHOM CBI3U MEKAY 1 1 2
HYyKJIeoTHA0M. llepBhIin BCerga mypuH

L
Tpudocdar. ¢ mokugacT GEPMEHT

N



4. DnoHranus — HapamuBaHue nenu PHK
Core ¢pepMeHT nokpeIBacT 40 11. H. IpHU
3TOM ILIABJICHUS CIIMPAIX HE IIPOUCXOIUT
Bm . Ho 3aro B-dpopma JIHK npeBpamraercs B A
dbopmy ¢ myctoTor BHyTpHu 0,5 HM, 4TO
Bl oOJierdyaet TpaHCKpunmuw. BogopoaHeie
CBSI3U Pa3phIBAIOTCS HA y4acTKe HE Ooee 6

-H. H.

S. TepmuHanus

o
N



Lac-onepoH
*ECcnun B cpene rnko3dy 3aMeHUTb JTakTo30U, TO Yepes
HekoTopoe Bpems E. coli HaunHatloT cuHTE3npoBaTh 3
doepmeHTa, obecnevnBaoLLMX METADONN3M NTAKTO3bI.
*B oTCyTCTBME NaKTO3bl penpeccop ( akoHMTasa) cBsi3aH
C onepaTopoM, nepekpbiBarOLWMM NPOMOTOP, U
TPAHCKPUMNUNSA HE NAOET.
*» [1py nosaBneHnn NakTo3bl, OHa CBA3bLIBAETCH C
penpeccopom, ornepartop ocBODOXAaeTCHA N HAaYMHAETCH
TPaAHCKPUNLUA OrnepoHa




TpuntodaHoBbIN U TMICTUANHOBLIN ONEPOHbI
B npucyTctBuM conem ammMoHUA Kak MCTOYHUKA
asorta E. coli cuHTesnpyet Bce AMK. [pwn
nobasneHun B cpeny Tpu unu 'nc nepecraer
CUHTe3npoBaTb MMeHHO 3TN AMK.
OTO CBA3aHO CO CTPYKTYPOWU Kopenpeccopa, KoTopbin
HEe MMEET CPOACTBA K orneparopy, HO npnobpeTtaer
ero nocne npucoegmnHenna AMK n Torga oH
NPUCOEONHSAETCA K onepaTopy U 3anpellaer
TPaHCKpUNUMIo




OnepoH — eAruHUIA TPAHCKPUIILIUH Y
IIPOKAPHOT, C HETO CYUTHIBACTCS 1
mosekyia PHK

IIpoMoTOp — B HA4aye onepoHa,

B KOHII€ — TEPMHUHATOD, & MEXKIY HUMU
LlucTponsi-nocnenoBareabHOCTh JITHK,
kopupyromas 1nonunentus i 2 PHK
IIpoMoTOp — mIoIagKa i mocaaku
PHK-nonumepassl

TepMuHaTOP- CUTHAJI K OKOHYAHHUIO
TpaHckpuriuu



Oneparop- peryIsTOPHbIA Y4aCTOK
ortepoHa. C HUM CBSI3BIBAETCS OCIIOK-

penpeccop U OCTAHABIMBACT

TPAHCKPHUIILIUIO




[ OTOBHOCTH K TPaHCKPHIILIHUH

PeMopaenupoBanue HyKJIeocoM strip, split, flip?

1. JlekoHgeHcanysa JOMEHOB

2. l'nnepaneTuiiMpoBaHUE TUCTOHOB U
nosiBjieHue yyBcTBUTEIbHOCTH K JIHK-a3e |

3. YMEHBIICHHE WM PaCIiall HYKJI€OCOM

4. llpeBpainieHue HyKJI€0COM B I'€KCACOMBI

Tepputopus XpOMOCOMBI — HEAKTUBHBIEC TCHBI

BHYTPH, & aKTUBHBIC IO Nepupeprun




Promoter Nontemplate

A ~ strand
DNA g: § TTGACA;.- TATAAT '.
M +
_35 -10 p Template
R strand
consensus consensus Transcription
sequence sequence start site
\

RNA transcript 5°

bakrepuajbHbBIA IPOMOTOP



16-18 6-7
base pairs base pairs

Promoter

araSAD

Consensus
sequences
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DJIOHTaIUA — MOCJIEI0BATEIBHOE
HapaluBanue nenu PHK. 11pu stom
HEOOXOJIMM Pa3pbiB BOJOPOIHBIX CBI3EH.
B 310 Bpems padoraet core-pepMeHT. OH
CHadaJja repeBoaut B opmy B A, B
KOTOPOM €CTh BHYTPEHHAA IIYCTOTA,
oOJIeryaronias >JIOHT A0, PA3pPbIB
BOJIOPOJIHBIX CBA3EH IIPOUCXOJUT HA
OYC€Hb HEOOJILIIIOM y4acTKe — 6 II.H.




TepMuHanusg- B TEpMHUHATOPE
umMmerorcs I'-11 Oorareie ygacTky —
IaJIMHAPOMBL. Jlonas 10
naaugapoma, PHK-mmonuMepasa He

OCTAHABJIMBACTCS, & CYMTHIBACT €T0.
Ilociie aToro Konus majJuHIpPOMa B
PHK cknaapiBaeTCs B INUJIBKY a
dpepMeHT cBanuBaercsa ¢ JJHK




Upstream Downstream
Nontemplate I
strand Promoter RNA-coding region

DNA 5. SRR e

resmm—— 3 e 5
L’ - - - - -
Template Transcription l Terminator” Transcription

strand start site termination site

RNA transcript 5° =




13.18 The TATA-binding protein (TBP) binds to
the minor groove of DNA, straddling the double
helix of DNA like a saddle.




1 SHXaHcepbl

2 CanneHcepsb!

5'-REGION

COMPOSITE ELEMENT
INTRONS, 3-REGION

PROMOTER




Regulatory promoter TATA Tx
A

SN

’l_-’ 0l -

- Transcription
TFID Einds to TATA box ; start

in the core promoter.

Holoenzyme —

Medlator TFIIE TFIIA TFIIB TEIH TFIF

RNA polymerase ||—— ‘ 4 \

A preassembled halcenzyme
consisting of RNA polymerass,...

\

- B

?...transaiption factors, andr &= e —

the mediator binds to TFID.

Transcription activator proteins
bind to saquences in enhancers.

Nmenh?n(er
CHA loops out, alloaing the proteins :
beound to the enhancer tointeract with I
the basal trarscription apparatus. Transcriptional

activator protein
Y —— - -

Transcriptional ’/‘, > l I_.__.
activator protein Basal transcription

TTra'lscription activator proteins bind to sequencesin | apparatus

the requlatcry promoter and interact with the basal
transcription apparatus through the mediator.

Navuuanus TPAHCKPUIIIUAHA Y JYKAPHOT




Type Transcribes

S RNA polymerase |  Large rRNAs
RNA polymerase Il Pre-mRNA, some snRNAs, snoRNAs

RNA polymerase Il tRNAs, small iRNA, snRNAs




TFIB Downstream

recognition Initiator core promoter
DNA eler;lent TATA box eleri\ent element
: S N K_H {7 T r Bl
3 = / SE%ECGCC TATAAA YYANTAYY  RGMCGTG
T e I
\ Y (7" 5
Regulatory Core Transcription

promoter promoter start site

CTpyKTypa 3yKapHOTHYECKOI0 IPOMOTOPA




Tepmunanusa
TPAHCKPUIILUU

N RNA transcript

...and the invertad repeat

in RNA folds into a hairpin bends in the
locp, which causes RNA A-U base pairs
polyrmerase to pausa. break,...

...and th= RNA
transcript separates

from the template,
terminating transcription.

Conclusion: Transcription Y Hairpi
terminates when invertad Hespin
repeats form a hairpin

followed by a string of uracils.




I’ puosbI,
Amanita,
colep KaIue s
AMAaHHUTHH, OCTAa-
HABJIUBAIOIIINU
B Tpanckpunuuio
PHK-mommmepasa
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