Gene Expression


Prokaryotes



Enzymes are inducible



Operon Model




Regulation occurs at transcription level (TQ!!)




1.
Operon Postulates

a. Polycistronic (code for several proteins) mRNA is made

b. Codes for several proteins

c. Region of DNA coding for mRNA is operon

2. Repressors Made

3. Other
a. Repressor can bind to operator on DNA

b. Operator overlaps with promoter

c. Inhibits RNA Polymerase from binding promoter 

(-) transcription




4.
Repressor is Allosteric
a.
Depends on presence/absence of (co)repressor



Other Notes




Inducer ( Catabolic pathways




Corepressor ( Anabolic pathways



Lac Operon




Proteins

1. Beta-Galactosidase

a. Cleaves lactose to Gal & Glc

b. Gene represented by Z

2. Galactoside Permease

a. Involved in Lactose transport into cell

b. Gene is represented by Y

3. Thiogalactoside Acetylase

a. Represented by A

b. FXN Unknown
No Lactose = Low Lac Proteins (hence, inducible)




Inducer





Presence of Lactose increases Lac proteins




Lactose is NOT inducer





Allolactose is Inducer (TQ!)





Artificial Inducer = IPG 




Repressor Protein





Repressor is Product of “i” Gene




Produced constitutively in low amounts





NOT part of Lac operon (TQ!)




Operator




In absence of inducer, repressor binds to operator





In presence of inducer, repressor cannot bind






RNA Pol can bind promoter






Transcription can occur





Negative control when repressor binds




Catabolite Repression





(other sugars for food)





Utilization of sugar (not Glc) controlled by cAMP





cAMP ( CAP Protein ( form complex ( bind to CAP binding site 





( transcription




Lac operon under Catabolite & Repressor control



Decreased cAMP/CAP cplx ( decreased transcription (EVEN in lactose is present and no repressor bound)

cAMP/CAP = Positive Control



Trp Operon




General





Codes for 5 enzymes that convert chorismate ( Trp




Controlled by repressor protein made by Trp gene





Trp operon is active
1. when trp is low in cell

2. repressor only binds when trp levels are high

Trp is NOT inducer, but CO-repressor (Negative control)




Attentuation Control




Controls transcription termination site is leader sequence in DNA





Rest is leisure reading of history


Eukaryotes



General




Occurs at level of transcription, BUT control at INITIATION of transcription (TQ!!)




Don’t have operons




Have 3 RNA Pols





Already talked about it





Most changes because of genes transcribed by RNA Pol 2



Initiation of transcription by RNA Pol 2



Occurs at Promoters




ALL RNA Pol 2 have highly conserved TATA box at 25-35 position




TATA Box  (  Positions RNA Pol 2 correctly





Gene Expression and Development




Know BOLD words!!




Homeotic mutations
(
Developmental





Genes called homeotic genes (Hox genes)





Encode DNA binding proteins that act as transcription factors

Possible TQ’s



Heterochromatin
( DNA Associated with Histones


Euchromatin
( Stained less because of active transcription

Control of Protein lifetime

Read me packet


Degradation pathways


Eukaryotes have:




1.
Lysosomal degradation




2.
Ubiquitin degradation


Know BOLD words
Ubiquitin

Condemned proteins are covalently linked to ubiquitin by isopeptide binds
Lifetime of protein varies with identity of end terminal residue (TQ!)
