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Introduction

Genetic expression is the process by which
inheritable information from a gene, such as
the DNA sequence, is made into a functional
gene product, such as protein or RNA

Non-protein coding genes (e.g. rRNA genes,
tRNA genes) are transcribed, but not
translated into protein



Group of organisms lacking a cell nucleus or any
other membrane-bound organelles.

Differ from the eukaryotes, which have a cell
nucleus

Mode of division is binary fission

Prokaryotes exhibit efficient genetic
mechanisms to respond to environmental
conditions



Rod-Shaped Bacterium,
Escherichia coli dividing by
binary fission

Rod-Shaped
Bacterium,
hemorrhagic E. coli,
strain



Jypes of negulation in Gene Expression

m—— e More gene product (Induction)
e Effect of activator/inducer

e[ ess gene product (Repression)
eEffect of repressor

* More gene product (Derepression)
eEffect of inhibitor upon repressor




Jypes of genes in Gene Expression

Inducible gene
Regulated by inducer/activator

Constitutive gene
Not subjected to requlation



Regulation of Prolearyotic Gene

Caxpression

Control at the level of transcription

Induction - the production of a specific
enzyme/s in response to the presence of a
substrate

Repression - the cessation of production of a
specific enzyme/s in response to an increased
level of a substrate



An operon model is a self-requlating series of
genes found on DNA that work in concert

Itincludes a special segment of genes that are
regulators of the protein synthesis, but do not
code for protein, called the promoter and
operator regions

Lactose (Lac), Tryptophan (Trp), L-Arabinose
(Ara)



Inducible system

Three genes part of an operon that code for
three separate enzymes

Needed for the breakdown of lactose, a
simple sugar
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Constitutive gene synthesizing repressor constantly
Gene for }-galactosidase subunit
Gene for Permease subunit
Gene for Thiogalactoside transacetylase subunit
RNA polymerase binding & initiator of transcription

Repressor binding site
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ucose pool gets depleted
due to metabolism

transacetylase
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P/O
TrpL
TrpE
TrpD
TrpC
TrpB
TrpA

Promoter; operator sequence is found in the promoter

Leadersequence; attenuator (A) sequence is found in the leader
Gene for anthranilate synthetase subunit
Gene for anthranilate synthetase subunit
Gene for glycerol-phosphate synthetase
Gene for tryptophan synthetase subunit

Gene for tryptophan synthetase subunit



RNA polymerase blocked from
transribing trp operon

Inactive form @ Active form When complexed with tryptophan, the repressor protein produced by the
of repressor trpR gene binds tightly to the trp operator, thereby preventing RNA
Tryptophan polymerase from transeribing the operon genes,
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RNA polymerase RNA polymerase

bound to promoter transcribing the operon
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(b) Tryptophan absent, repressor not bound to operator, operon derepressed,
In the absence of tryptophan, the free trp repressor cannot bind to the operator
site, RNA polymerase can therefore move past the operator and transcribe the
frp operon genes, giving the cell the capability to synthesize tryptophan




(c) When tryptophan is plentiful the ribosome continues, allowing the 3-4 transcription termination signal to
form, ll.vlluc.‘m {bosome completes translation of the leader peptide and pauses at the stop coton I'J-:‘Lm,_;

région 2. As a result, the 3-4 strocture forms and terminates transcription near the end of the [eader sequence
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