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Differences between
replication and transcription

replication transcription
template double strands single strand
substrate dNTP NTP
primer yes no
Enzyme DNA polymerase RNA polymerase
product dsDNA ssRNA

base pair A-T, G-C A-U, T-A, G-C




Difference Between
Replication and Transcription

Replication Transcription

Image Source: http://www.wikispaces.com and http:/philschatz.com/
[uale poncce: pubiyian ipizhacsr cowr suq pub: bpyecpars-cour
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Translation

Polypeptide
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: WW’ Rewinding
: | Transcription \\ of DNA

Template
strand

RNA— ¥
polymerase

(B) ELONGATION

Exiting RNA
transcript

(C) TERMINATION

Coding
strand

RNA polymerase binds to
the promoter and starts to
unwind the DNA strands.

Promoter

Initiation site

Termination site

Unwinding
of DNA

RNA polymerase moves along the DNA template
strand from 3’ to 5” and produces the RNA
transcript by adding nucleotides to the 3" end

of the growing RNA.

Direction of

When RNA polymerase reaches the
- termination site, the RNA transcript

Ribonucleoside triphosphates is set free from the template.

(ATP, UTP, CTP, GTP) y

. W ’
The RNA has the same base

RNA 3
sequence as the DNA coding

strand, but with U instead of T.
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irst letter

Second letter

U c A G
UUU\ g [UCUY  |UAUY+. |UGUY A (U
B e 1P e e el lueets |c
UUA}Leu UCA [ |UAA Stop|UGA Stop| A
UUG UCG UAG Stop|UGG Trp |G
cu) | ccu c:AU}His CGUY  |U
cuc |, . [ccc |, [cacs™ leac |, Ic
CUA CCA CAA}GIn cGa [ | A
cus| |cce) |cacS®M|cee) |G
AUUY  [ACUY  |AAUY gen |AGUY ey | U
AUC e | ACC | AAC}Asn AGC}Se’ c
AUA| | ACA AAA}LyS AGA } ag | A
AUG Met|ACG) |AaGS™° |aGGS™ |G
GW) | Gecu) GAU}ASp GGUY | U
Guc |, [6ccl,, [6Act™P faec . [C
GUA [ | ccA GAA}GIU GGA [V | A
cus| |ece) |eacS™Y |GeG) |G

Third letter

&f &-f
A anticodon AUG
U codon UAC  mRNA 3
2nd base in codon
Phe | Ser Tyr Cys U
U Phe | Ser Tyr Cys c w
s Leu | Ser | STOP|sTOP | A g
g Leu | Ser | STOP | Trp : 4
o Leu | Pro His Arg U 4
k= C Leu | Pro His Arg C 5
» Leu | Pro Gln Arg A 0
o Leu | Pro | GIn | Arg | G 4
o lle Thr Asn Ser U g
< | AV | T Asn | Ser | C
le | Thr | Lys | Arg A
Met [ Thr | Lys Arg G
Val Ala | Asp Gly U
G| ¥ Ala | Asp | Gly c
Val | Mla | Glu | Gly | A
Val Ala | Glu Gly G

The Genetic Code
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# Structure of tRNA
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No lactose:

When lactose is absent, the /ac repressor binds tightly to the
operator. It gets in RNA polymerase’s way, preventing transcription.

FPromoter

CAP site Operator fac=z facy | lacA
RNA Polymerase s Repressor

ith lactose:

Allolactose (rearranged lactose) binds to the /ac repressor and makes it
let go of the operator. RNA polymerase can now transcribe the operon.

Promoter

CAPFP site Operator facs | lacY | lacA
RMNA Polymerase -

Repressor

Allolactose




Low glucose:

When glucose levels are low, cAMP is produced. The cAMP attaches to
CAP, allowing it to bind DNA. CAP helps RNA polymerase bind to the
promoter, resulting in high levels of transcription.

CAMP Promoter |
cAP
| CAP site O perator lac=s facY | lacA
RMNA Polymerase | >

high transcription

High glucose:

When glucose levels are high, no cAMP is made. CAP cannot bind DNA
without cAMP, so transcription occurs only at a low level.
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low transcription
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Prokarvotes

Transcription in cytoplasm

Uses operons as functional
units

Regulatory gene

causes inhibitor to make
repressor which binds to
operator

No proofreading-

mRNA goes directly to make
proteins

Transcription in nucleus

No operons

Regulatory gene recognizes
RNA polymerase and starts
transcription

Proofreading occurs
(prevents mutations)
DNA 1
Pre mRNA 1
mRNA

Plasma membrane

Protein

Ribosomes

(a) Prokaryote

Nuclear membrane

et T

Mature mRNA

\ l Pre-mRNA
Protein <(

Nucleus

(b) Eukaryote
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