I. The Control of Gene Expression in Prokaryotes

A. Gene Activity

1. Genes switch on and off as conditions in the intracellular environment change.

2. The two main ways of controlling metabolism:

a) Regulation of enzyme activity

(1) The end product of an anabolic pathway may turn off its own production by inhibiting activity of an enzyme at the beginning 

      of the pathway.  This is called _____________________.

(2) Useful for immediate, short-term response.

b) Regulation of gene expression

(1) Accumulation of product triggers a mechanism that inhibits m-RNA production by genes that codes for an enzyme at the 

      beginning of the pathway.  This is called _________________.

(2) Slower to take effect, but more economical.  Prevents unneeded synthesis of enzymes and pathway products.

B. Operons:  The Basic Concept

1. ________________________ - codes for a polypeptide.

2. ________________________ - A regulated cluster of adjacent structural genes with related functions with an operator and promotor

a) Operons have a single promotor region so genes are transcribed on an all or none basis.

b) Transcription produces ____________________ - that codes for all the enzymes in the pathway.

(1) __________________ - is translated into separate polypeptides.

(2) it contains condons signaling the start and stop of translation for each polypeptide.

3. Grouping genes is advantageous:

a) Expression can be coordinated.  When a cell needs a product, all the enzymes for its production can be produced at once.

b) The entire operon can be controlled by one operator

4. ______________________ - a DNA segment between the promotor and structural genes which controls RNA polymerase access to structural genes.  It acts as an “on/off” switch.

5. ______________________ - specific protein that binds to the operator and blocks transcription of the operon.

a) Prevents RNA polymerase form attaching to the promotor.

b) Similar to an enzyme because

(1) Has an active site with a specific shape which discriminates among operators

(2) May bind reversible with DNA

(3) May have allosteric sites

c) Repressor genes are encoded by regulatory genes

6. _______________________ - code for repressors or regulators of other genes

a) Are often located some distance form the operons they control.

b) Function in the following process:

	Transcription of the regulatory gene

	( 

produces

	m-RNA

	( 

translated to

	Regulatory Protein

	( 

binds to

	Operator

	( 

represses or activates

	Transcription of the operon’s structural genes


c) Regulatory genes are continually transcribed so their activity depends on how efficient their promotors are in binding RNA polymerase

d) A repressors activity depends on key metabolites in the cell

C. Repressible vs. Inducible Enzymes

1. ____________________ - enzymes that have their synthesis inhibited by a metabolite.  (ex: tryptophan)

2. ____________________ - enzymes that have their synthesis stimulated or induced by specific by specific metabolites (ex: lac operon)

a)  E. coli can metabolize the disaccharide lactose.

(1) Once lactose is transported into the cell, __________________ cleaves lactose into glucose and galactose.

(2) Lactose ------ > glucose + galactose

B-galactosidease

(disaccharide)               (monosaccharides)

b) When E. coli is in a lactose-free medium, it contains few (-galactosidase molecules

c) When lactose is added to the medium:

(1) E. coli increases the number of m-RNA molecules coding for (-galactosidase

(2) These molecules are quickly translated into thousands of (-galactosidase molecules

d) Lactose metabolism is programmed by the ______________.

3. ___________________ - has a single promotor and operator and 3 structural genes.

a) ________________ - codes for (-galactosidase

b) ________________ - codes for a membrane protein that transports lactose into the cell.

c) ________________ - codes for transacetylase, which doesn’t function in lactose metabolism.

d) The repressor is innately active, so it attaches to the operator without a corepressor.

