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Termination

“*Termination: Sz smRNAJ elis g S
DNA

g~ RNA polymerase 4! 1:24/
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(V ‘ g‘g I oA s o mechanism ¢’ A L)' Rho dependent terminationJ'iL*

Rho factor gks Ll L~ v
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1-Rho-dependent termination: " MRNAJI ¢ o o

rho ' tho site v vB

utilization site

(The rut serves as a mRNA loading site and as an
activator for Rho)
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Rho is able to catch up with the RNA
polymerase. Contact between Rho and the
RNA polymerase complex stimulates
dissociation of the transcriptional complex

/

through a mechanism |involving allosteric
effects of Rho on RNA polymerase.

4 RNA polymeraseJ!
L}\:“) active .slssides 2
allosteric

rho factorJ!
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2-Rho factor independent termination (intrinsic

termination):

hairpin loop like structure
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palindrome

* DNA palindrome:

form svmmetrical inverted




Palindrome dependent Termination

1 For a palindrome, the sequence
on one strand reading 5'— 3'...

TCGGGCG [N CGCCCGA

...is the same as the sequence on
the compiementary strand reading

in the same 5'— 3'direction.

Newly synthesized RNA folds
to form a "hairpin” that is
important in chain termination.
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Figure 30.9 \\
Rho-independent termination of transcription. A. An example of a palindrome in double-stranded DNA. ‘
B. A transcribed DNA palindrome codes for RNA that can form a hairpin turn.
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Regulation of prokaryotic gene
expression
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Regulation of prokaryotic gene et

expression

‘*There are two types of gene according to their
expression:

1-Constitutive genes:

&
* These genes are not regulated , Lz date off soturn on LAWY 5L Olsas

W \»-"J“ * They code their protein products which are
\»\ R required for the basic cellular functions and so,
they are continuously expressed at a low rate;

* They are also known as “housekeeping” genes.
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2-Inducible genes. (&F .2 lois L v expression Llrg fo b Ols

» They express their protein product only in the - &¥=er b okl
Airepressors (Vd ' factors

presence of an inducer or derepressor. < bl Selsotis L gt
(Cepressors M lnackvakien 2 <-J s N Y O, L /‘:‘
s ﬂj | ot derepressor
reptessorJ M

* They are negatively regulated by specific
proteins termed repressors.

* The inducer produces inactivation of the
repressor.
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o s Gl metabolice® 9 ¥ g
J* & pathway
* In bacteria, the structural genes that code for the élaetose“”m.etab"fg‘
ok -0 enzymes of a metabolic pathway are often found metabolic ) L=
- <Ll - - - ol Ol &

& e . b'l" - ’dé" grouped together on the chromosome together (7 oL gef pathway
w}wojcmw ~  with the regulatory genes that determine their ol gt g L0 s
7 Sempatihways transcription as a single long piece of mRNA. ol B o M DLz v 6o
’ i f/ * This entire package is referred to as an (V'leactose‘f“w
Sl GV o S p_structural genes

1 slp I° 4 operon. Structural genes + regulatory genes

S , I £ th that metabolicJLasbs Slazl

* 50 operon IS a linear array o e genes thdt are

A Istructural genes * - |p p " yh g A B pathway
requlatory genes  \NVOIved in a metabolic pathway.

Jpet P pouss * One of the best understood examples is the
ssipsstructural.  [1actose operon of E. coli. ]
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Saw= oS b e kL s A b o Gl au Bl oS AN FE colid)
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The lactose operon of E coli U;L‘O_j(j);fw‘#fwe;y‘;&

(as a model of prokaryotic gene regulation) L6 L2 regulatory sstructural

* Lac operon contains the genes responsible for -3 linlged

lactose metabolism by E coli bacteria when Vosbulldl | inducible

lactose is available to the cell but glucose is L genes

not. :)

. . . ngg@_

* [Note: Bacteria use glucose as a fuel in expression
oreference to any other sugar.] gosylL
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. DL ozt s &0\;}‘ Js
#The Lac operon of E-coli is formed of: inducible V1 Sz 25

288 e Lol

1-Structural genes: They are three liked

inducible genes as follows: /\
o -lac Z gene; encodes B-galactosidase that ' Jlactosed L.

hydrolyses lactose to glucose and galactose.

galactose 2 glucose

* -Lac Y gene: encodes permease enzyme that
allows lactose transport into the cells. - Mgmg‘uﬁ.,f

* -lac A gene: encodes thiogalactoside #v .
transacetylase of unknown function. \‘

The lacA gene encodes thiogalactoside transacetylase, which rids the cell of toxic
thiogalactosides that also get transported in by lacY. (i.e. cellular detoxification)

Wb e lgpeoprimase b oF OB 042 Wi thiogalactosid J! ev ald vis 4 R aibsdis v ¥ 2 D \\ ‘
cell detoxification & o B acetyl group cies ) — N




one long mMRNA J =g transcription (7/'4-5_' Ustructural genesd'

YUMRNA Jepe S &

* The three liked genes are transcribed into »

< /CISFrOnI.( >tr‘at YMRNA D § o2 a1 AT
contains multiple independent translation MRNAJI AL 5L 20 4 cin s

start and stop codons for each cistron. SLE Y by s PR b D

* Thus, each protein is translated separately and

they are not processed from a single large
precursor protein.
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* A gene is a part of DNA that gets transcribed
into an RNA( mRNA, tRNA, rRNA or any other
form of rna).

* Cistron is a part of mRNA that begins with a
start codon, ends with a stop codon and in
between these codons lies the series of codon
which code for a single polypeptide.

* You can say that cistron is the part of mRNA
that gets translated into polypeptide. Z
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2-Regulatory gene or lac | gene: It is
AL A a product I g constitutive gene and codes for the regulatory
protein (Lac repressor). s g e i o
Wi seadul « - N~ —
Jr ey lacoperon

3-Operator region: At which Lac repressor binds

I 45 . ol o .
regulatory Jl4y and inhibits gene expression.
wkud )y, gene
02D 5 I s VST . , ]
4-A single common Promoter: It is the site
Tepressor

where RNA polymerase binds to it and start
transcription of the structural gene.

bl olfls &

lacoperon
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Promoter CL V‘ﬂ;li;“b
)
‘0"‘" Repressor peratcr Structural g
Qoyle™d » R gene g
d)\ 0 {

Q)‘ i

m—» Direction of transcription

Promater)) gc_:_d,ld ,L/v L2V Opehet JL sl , (epresss S\dcpav?)

s 2loaiggan 2 B
R”A Pol&mm.!\

J& Lam 2 Ul

Eeanscriphen =
Struckoral dfenes J \

A & - Repressor binds to the operator
s "i”-“:s” 4.\1:3\‘}4“!“ mRNA 20D and prevents transcription of
[ lo bal “’J"_* 2.y, and 4 genes.
CBsL ) eolal jmaa sl
LI A s disng
< (},\)ﬂll)p-s d;l,w#b:,h 1Y :
15 g protein 11
Igls g1 <=2 B Figure 9 4alb: lac operon S N\

Lacrepressof © 2011 Jones and Bartlett Publishers, LLC {www.jbpub.com)
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When glucose is the only sugar available (Gene
repression):

* In this case, the Img/n_ is repressed s (epresef §9L?_J,
(turned off). operater JI S ol

 Repression is mediated by the repressor
protein binding to the operator site, which is
downstream of the promoter region.

* Binding of the repressor interferes with the
progress of RNA polymerase, and blocks
transcription of the structural genes. <

* This is an example of negative regulation™— J-a *

n%:;f reaulaﬂm \‘
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When only lactose is available (Gene induction):

* In this case, the lac operon is induced (maximallyy” Forned on
expressed or turned on).

A small amount of lactose is converted to an isomer,
allolactose. This compound is an inducer that binds to
the repressor protein, changing its conformation so
that it can no longer bind to the operator.

* This allows RNA polymerase to enter at the promoter
region and initiate transcription of the structural genes.
PFE N This is an example of positive regulation.

PRNE] After the inducer or lactose is removed, expression of
the lac operon stops quickly because the lac mRNA is
unstable and decays within minutes.
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