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Transcription in Prokaryotes
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*Only a single RNA polymerase
In E.coli, RNA polymerase Is 465
kD complex, with 2 o, 1 3,10, 1o
' binds DNA
3 binds NTPs and interacts with o
G Fecognizes promoter sequences
on DNA
.a Subunits appear to be essential
for assembly and for activation of
enzyme by reqgulatory proteins




Stages of Transcription

*binding of RNA polymerase
holoenzyme at promoter sites

eInitiation of polymerization
echain elongation

echaln termination
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~ Binding of polymerase to Template DNA

*Polymerase binds nonspecifically to

- DNA with low affinity and migrates,

. looking for promoter

. *Sigma subunit recognizes promoter
seqguence

~ *RNA polymerase holoenzyme and

| promoter form "closed promoter complex”

~ (DNA not unwound) - K, =10°to 10° M
*Polymerase unwinds about 12 pairs to

~ form "open promoter complex” - K, = 10

— 14 M



Properties of Promoters

*Promoters typically consist of 40 bp
region on the 5'-side of the transcription
start site

*TwO consensus seguence elements:
*The "-35 region”, with consensus
TTGACA - sigma subunit appears to bind
here

*The Pribnow box near -10, with
consensus TATAAT - this region Is ideal
for unwinding - why?
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Consensus
sequence:

Grisham: Biochemistry, 2/e

3
—35 region Pribnow hox Initiation
(10 region) site [+1)
CCATCCTAEE T A e T T T TTATCGCAACTCTETFACTETTTCTCCATRCCCGTTTTT

GCCCGCTGAT TATAGACACT TT TG TTACGCGTTTTTGTCATGGCTTTGGTCCCGETTTG
TTCCAAAACGTGTTTTITTGTTGTTAATTCGGTGTAGACTTGTAAACCTAAATCTTTT
CATAATCGACTTGTAAACCAAATTGAAAAGATTTAGGTTTACAAGTCTACACCGAAT
ATTTATTCCATGTCACACTTTTCGCATCTTTGTTATGCTATGGTTATTTCATACCAT
ACCCCAGGUETTTACACTTTATGCTTCCGGCTOCGTATGTTCGTGTGGAATTGTGAGCGG
CCATCGAATGGOCGCAAAACCTTTCGCGGTATGGCATGATAGCGCCCGGAAGAGAGTC
AAAATAAATGCTTGACTCTGTAGCGGGAAGGCGTATTATCACACCECEGOGCCGCTG
CAAAAAAATACTTGTGCAAAAAATTGGGATCCCTATAATGCGCOCCTCOCGTTGAGACGA
CAATTTTTCTATTGCGGCCTGCGGAGAACTCCOCTATAATGCGCCTCCATCGACACGG
CAACGTAACACTTTACAGEGGUGCGTCATTTGATATGATGCGCCCCGCTTCCCGATA
AAATGAGCTGTTGACAATTAATCATCGAACTAGTTAACTAGTACGCAAGTTCACGTA
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Initiation

*RNA polymerase has two binding sites for NTPs
Initiation site prefers to binds ATP and GTP
(most RNAs begin with a purine at 5'-end)
*Elongation site binds the second incoming NTP
«3'-OH of first attacks alpha-P of second to form a
new phosphoester bond (eliminating PP))

*\When 6-10 unit oligonucleotide has been made,
sigma subunit dissociates, completing "initiation"
*Note and and their different
modes of action



Elongation

*Polymerase is accurate - only about 1
error in 10,000 bases

*Even this error rate Is OK, since many
transcripts are made from each gene
*Elongation rate Is 20-50 bases per
second - slower in G/C-rich regions
(why??) and faster elsewhere
*Topoisomerases precede and follow
polymerase to relieve supercolling



Garrett & Grisham: Biochemistry, 2/e
Figure 31.6
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Termination

Rho - the termination factor protein

rho is an ATP-dependent
it moves along RNA transcript, finds the "bubble”,
unwinds it and releases RNA chain

- termination sites in DNA

sinverted repeat, rich in G:C, which forms a stem-
loop in RNA transcript
*6-8 As in DNA coding for Us in transcript



Garrett & Grisham: Biochemistry, 2/e
Figure 31.7
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Figure 31.8
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