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CODING AND TEMPLATE STRAND DURING
TRANSCRIPTION IN PROKARYOTIC CELL




STRUCTURE
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RNA POLYMERASE FEATURES

Starts at a promoter sequence, ends at termination

signal

Proceeds 1n 5’ to 3’ direction

~orms a temporary DNA:RNA hybrid
Has complete processivity
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BACTERIAL PROMOTER STRUCTURE

DNA
Coding strand 5’

Template strand 3’
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Two promoter consensus sequences—the Pribnow box at -10 and
the -35 sequence—are essential promoter regulatory elements.



CONSENSUS SEQUENCES

Gene
A2
bio
his
lac
lacl
leu
recA
trp
tRINA
X1

-35 -10 +1
region region

AATGCTTGACTICTGTAGCGGGAAGGCG--TATAATleCACACC -[clcae
AAAACIGTGTTTITTTGTTGTTAATTCGGTGTAGACTITGT---AAACCT
AGTTCTTGCTTTCTAACGTGAAAGTGGT TITAGGTTIAAAAGAC -|ATCA
CAGGCTTTACACTT TATGCTTCCGGCTCGITATGTTIGTG-TGG-|AATT
GAATGGCGCAAAACTTTTCGCGGTATGG-|[CATGATIAGCGCCC -|GIGAA
AAAAGTTGACATCCGTTTTTGTATCCAG-TAACTCITAAAAGC -JA[TAT
AACACTTGATACTGTATGAGCATACAG--TATAATITGCTTC--JA[ACA
AGCTGTTGACAATTAATCATCGAACTAG-TTAACTIAGTACGC -JAAGT
AACACTTTACAGCGGGCCGTCATTTGA--TATGATIGCGCCCC-GICTT
TCCGOTTGTCTTCCTAGGCCGACTCCC--TATAATIGCGCCTCCIATCG




Table8.2  Escherichia coli RNA Polymerase Sigma Subunits

Subunit ~ Molecular Weight (Daltons) ~ Consensus Sequence Function
=3 =10
o 2 TAAA GCCGATAA  Flagellar synthesis and chemotaxis
o Ey) CTTGAA CCCCATTA  Heatshock genes
i 54 CTGGPyAPyPu TTGCA Nitrogen metabolism
ol 70 TTGACA TATAAT Housekeeping genes




PROKARYOTIC PROMOTER SEQUENCE

TATAAT
ATATTA




INTERESTING FACTS




STAGES OF TRANSCRIPTION

Template recognition
RNA pol binds to DNA

DNA unwound (a melted region of approximately
14 base pairs, called the transcription bubble)

Initiation
Elongation
RNA pol moves and synthesizes RNA
Unwound region moves
Termination
RNA pol reaches end

RNA pol and RNA released
DNA duplex reforms



TRANSCRIPTION INITIATION

Steps
Formation of closed promoter (binary) complex

Formation of open promoter complex
Ternary complex (RNA, DNA, and enzyme), abortive
Initiation
Promoter clearance (elongation ternary complex)!!!
mechanism

First ribonucleotide becomes unpaired

Polymerase loses sigma
NusA binds

Ribonucleotides added to 3’ end



Bacterial promoters

There are several flavors of promoters
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SIGMA IS POSITIONED FOR DNA
RECOGNITION
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SEQUENCE OF RHO INDEPENDENT
TERMINATOR

dyad
symmeuy
DNA 5/ cca’??c’ée' ?craawcm'rrrrr'r'roap.caaaa
.1 ; AAAAAAACTTGTTT
RNA
transcript folded to form
termination hairpin

L) deletion




RHO INDEPENDENT TERMINATOR




EUKARYOTIC TRANSCRIPTION

Regulation very complex

Three different polymerases

Distinguished by a-amanitin sensitivity
Pol I—rRNA, least sensitive

Pol II- mRNA, most sensitive
Pol I1I- tRNA and 5R RNA moderately sensitive

Each polymerase recognizes a distinct promoter



EUKARYOTIC RNA POLYMERASES

RNA Pol. |Location |Products o-Amanitin | Promoter
Sensitivity
I Nucleolus | Large rRNAs Insensitive bipartite

(28S, 188, promoter
5.85)

II Nucleus Pre-mRNA, Highly Upstream
some SnRNAs sensitive

111 Nucleus tRNA, small | Intermediate | Internal

rRNA (55), sensitivity | promoter and
snRNA terminator




Primary RMA transcrpt
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EUKARYOTIC PROMOTER

GC-richbox  CAAT box TATA box
5 GGGCGEG CAAT TATAAA

DNA 3 CCCGCC GTTA ATATTT

=90 -80 -25 +1

Three eukaryotic promoter consensus sequence elements. The TATA
box and the CAAT box are common; the presence of the upstream GC-
rich box is more variable.



EUKARYOTIC PROMOTER
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PROMOTER ELEMENTS
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