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SYNOPSIS

* INTRODUCTION
e INDUCER
REPRESSER
O-REPRESSER
LATION OF GENE EXPRESSION IN PROKARY
OPERONE (INDUCIBLE SYSTEM)

NE OPERON (REPRESSIBLE SYSTEM)
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INTRODUCTION

.l It takes a lot of energy to make
and protein.

arefore some genes active all the
cause their products are in

ffr

IN PROKARYOTE
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regulation that
understood was t
operon in E. coli,
out by Francois Jacob
and Jacques Monod in
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Induction ;- Induction happens in of

produce gene prod ecessary for the
synthesis of small biofholecules such as
amino acids.

e end product who addition will
e
nthetic enzyme is known as
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-Ir -j{r '
OPERON in gene regulation of p }‘ :

1. LAC OPERON (INDUCIBLE SYSTE_I\/I)
2. TRYPTOPHANE OPERON (REPRESSIBLE SYSTEM

INDUCIBLE SYSTEM

" Such enzyme who synthesis can be induce by
adding are substrate are known as inducible
system.

Active repressor + Inducer = inactive repressor =
inducible system.
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Regulatory  Promoter  Operator Requlatory  Promoter  Operator
fene fene

0 Structure of the operon, The operon consists of the promoter (), and operator (C) sites, and structur:
genes which code for the protain. The operon is regulated by the product of the requlatory gene /).
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Structure of the operon- The operon consist of the
promoter (p), operator (o) site, & structural gene which code

for the protein the operon is regulated by the product of the
regulatory gene (i).

Structure of lac operon ;-

2. Operator gene.

Z2 O X m™oOQO

4. Regulatory gene.
.? 4 _‘
1. The three structural genes:
LacZ y

m— OO0 2
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L The z gene codes for B- galactosida
hydrolysis of the disaccharide, lac
units, galactose and glucose.

L The y gene codes for permease,
permeability of the cell to galactosi

Ll The a gene encodes a transacetylasée®

yaddition to the structural genes the lac operon also has
atory genes:

of repressor
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L They bind to the operator site to block trans
RNA polymerase.

_H | J

Regulator gene -
s Repressor is synthesized to the activity of lac | gene these lac |
= gene known as regulator gene.

s The repressor than attach to the operator gene and the synthesis of
mRNA is controlled by promoter gene its left side.

Z2 O mwOoO
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The activity of an Operon in the presence or the absence of repressor

VVWithout repressor:
RMNA polymerase

N

r Fromuaoher O rator Struoecitoaral ocperme
- i e
Tramnscrmmpticomn bbegimns
—_— =
= (D)

WVVith repressor:
RN olymeraseae
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Repressor

Structural gaene

Hepressor

Structural geme
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THE LACOPERON Regonscoding for proten THELACOPERON Regions codingfo protes

Regalatory regions Reqlatory regions
@  Difusablereglatory protens @  Difusablereqatory proteins

polymerasa - / pulymerase \
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2. TRYPTOPHAN OPERON it
-

OPERATOR
REGGUELNAETOR PR%'\E/'I\CI)ETER o STRUCTURAL GENE
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promoter nﬁeratnr

2. i

T

R

Y

p Fepressor ¢

T MRNA mEMA transcrbed

0 m from operon and
: translated into

P Inactive repressor proteins fortryptophan

H syhnthesis

A

N

* Active repressor

[ When tryptophan () is

Fepressor

RN A present, it binds tothe

repressor, activating it so that

it can bind to the operator.
This turns the operon off. a

2 O>Xxm o
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L1 As with all operons, the trp operon consists @

and the structural genes.

. Anoth'e-rdifference is that the e

promoter -
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Structure of the trp operon

O The operon consists of:

1. STRUCTURAL GENE

2. OPERATOR GENE

2> T 90O d4<=>=-

3. PROMOTER GENE

e W

' 4. REGULATOR GENE
e,

2 O >xxm v
|

P
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TRYPTOPHAN OPERON (REPRESIBLE SYSTEM ) -

Inactive repressor + co-repressor = Active repressor (
than process in )

1. STRUCTURAL GENE -

Z2 > I 90O 4 vWv=<=>-H

There are five types of structural gene.

O

p a) trp E
E b) trp D
R c) trp C
0 d) trp B
N e) trp A
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2. OPERATOR GENE -

Operator gene is 2" site of tryptophan operon.

Operator gene is denoted by trp ‘o ‘.

T
R
Y
P
T
O
P
H
A
\

PROMOTER GENE -
Promoter region denoted by trp “p ‘.

This gene are attached in operator region.

2 O mvwOo
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£

REGULATER GENE -

% Regulator region trp ‘R’ ( Repressor gene).

% A repressor is coded by trp ‘R” gene which
is not linked with the operator and thus
remains inactive but this repressor become
active in the presence of co- repressor that
is Tryptophan .

Z>TTUVTO—-4T<DOH

Z0XxmTuOo
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Studied of the indu
galactosidase in E.c@
mechanisms by whi
enzyme is regulated.

evealed the
esis of induce

Each operon contain the structural gene
ally adjacent to each other for each

the e ose synt
ols as a reg
tor -

¥ ll-"'l..
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collectively by one promoter.

Therefore some genes active all the
me because their products are in
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