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Outline of course

e Genetic information is stored in DNA and encoded in a form that is
nearly universal in all living things on Earth.

* The genetic code is initially transferred from DNA to RNA, in the
process of transcription..

* RNA’s four ribonucleotides, analogous to an alphabet of four “letters,”
can be arranged into 64 different three-letter sequences. Most of these
triplet codons in RNA encode one of the 20 amino acids present in
proteins.

* Several codons act as signals that initiate or terminate protein
synthesis.

* |[n bacteria, the process of transcription is similar to, but less complex,
than in eukaryotes, where the initial transcript must be processed prio
to its translation.
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DNA—>RNA (Transcription)

Coding strand 5" — CTGCCATTGICAGACATGTATACCCCGT!

ACGTCTTCCCGAGCGAAAACGATCTGCGCTGU
Template strand 3' — GACGGTAACAGTCIGIACATATGGGGCATGCAGAAGGGCTCGCTTTTIGCTAGACGCGACG

5 — CUGCCAUUGUCAGACAUGUAUACCCCGUACGUCUUCCCGAGCGAAAACGAUCUGCGCUGH

Gene 1 Gene 2 Gene 3

3'e W\ 5' 3' A/ 5

5'/A\ N\ 3'

Template strand




Promotor structure
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(b) Strong E.coli promoters

tyrtRNA TCTCAACGTAACACTTTACAGCGGCG:* *CGTCATTTGATATGATGC*GCCCCGEBCTTCCCGATAAGGG
rrn D1 GATCAAAAAAATACTTGTGCAAAAAA - *TTGGGATCCCTATAATGCGCCTCCEGTTGAGACGACAACG

rrn X1 ATGCATTTTTCCGCTTGTCTTCCTGA* *GCCGACTCCCTATAATGCGCCTCCATCGACACGGCGGAT
rrn (DXE)> CCTGAAATTCAGGGTTGACTCTGAAA* * GAGGAAAGCGTAATATAC-GCCACETCGCGACAGTGAGC
rrnE1 CTGCAATTTTTCTATTGCGGCCTGCG* GAGAACTCCCTATAATGCGCCTCCATCGACACGGCGGAT
rrn A1 TTTTAAATTTCCTCTTGTCAGGCCGG* - AATAACTCCCTATAATGCGCCACCACTGACACGGAACAA

rrn A2 GCAAAAATAAATGCTTGACTCTGTAG* * CGGGAAGGCGTATTATGC*ACACCECGCGCCGCTGAGAA

#] ——
Consensus sequences 15-17 bp
5 TTGACAT TATAAT
for most E. coli promoters I;} F




— Nuclear envelope

N I NN 4
TRANSCRIPTION | DNA

//4 :

RNA PROCESSING

Ribosome

TRANSLATION

Polypeptide




/AN A/ A/ A/ 4

DNA
TRANSCRIPTION
a” NS N
1 mMRNA
Ribosome
TRANSLATION
Polypeptide

(a) Prokaryotic cell

Nuclear

//___,—‘_,\ envelope

Y Y
[/ DNA
~ |TRANSCRIPTION | 1

a” NS\ N0

1 Pre-mRNA

/

(b) Eukaryotic cell




|Primer strand|
\O
w
o OH
/
O
0}
HO OH

T
5 5
E=1 O @)
c
G 5. S o 0
m\o “,n/v/P\ =
=
£ 9
Q-
-




Transcription Bubble

Transcription bubble

{,
f
Nontemplate L&’
strand RNA e
polymerase . \ 7
A
Rewinding R NN
5’ . ~L§§\§\\, - Unwinding
DNA % »—
3’ ' !Lt ‘/ ’/ \
\Template
T . strand
RNA? RNA-DNA  Active site
2 hybrid, 8 bp

Direction of transcription




5|‘
HI'

."'..
[ =
"\
F.
L

Binding

3.'
5.'

Closed
complex

Open
complex

Initiation

# -,

promoter |
clearance .

.:: Elongation
= form




[TTTITT] TTTITTT

\ RNA polymerase

Rho
protein _/ RN




Inverted repeat

transcription - e

C-G

iInverted iInverted U=A

repeat repeat C-G

5 I — 3" transcription g:g
ATTAAAGGCTCCTTTTGGAGCCTTTTTTTT
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DNA 5 GTCAAAAGCCTCCGGTCGGAGGCTTTTGACT
3 CAGTTTTCGGAGGCCAGCCTCCGAAAACTGA

Inverted repeat ==
GC rich Run of A’s
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