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Gene Induction in Prokaryotes {page 202)
1. (a) Operon: Consists of af least one struclural gene
* coding for the primary enzyme structure, ang two
regulatory efements: the operator ang the promoter,
(b) Reguiator gene: (reprosser gens} produces
repressor substance that binds to the operator,
Preventing franscription of the structyrar genes.
(c} Operator: Thisis a Non-coding sequence of DNA
that is the binding site for the repressor molecuts,
{d} Promoter: Site of RNA polymerase binding to start
the franscription pracess.
(e) Struciurar genes: Genes respansible for praducing
enzymes that controf the Mmetabolip pathway.

2. (a) Inan inducible enZyme system, the SNZymes
required for the Metabolism of g Particular substratg
are preduced only when the substrate is present,
This saves thg cell valuable energy in not Producing
enzymes that have no immediate yse.

(b) Inducible enzyme systems are Not adapiive whan

the substrate js present all (or most) of the time.
(c) Regutation of a non-induclble system is achieved (in

3. The aperon model explaing diauxic growth becayss
it tinks the growth prase to utllization of different
substrates. The initiaf growth is associated with the
preferred Substrate, glucose, which does not require
induction, there is a lag when glucose is depleted ang
the genes for lactose utilization are induced, and a
secend phase of growih on lactose,
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Gene Repression in Prokaryotes {page 204)

1. (a) The gene for tryplophan synthetase s normally
transcribed constantly. A repressor is required
to switch it off. The rapressor is aclivated by an
affector, The effector binds to the rapressor which
binds to the operator to stop gene exprassion. In the
case of the tryptaphan synihetase gene, the affector
is the end product of the pathway tryptophan.

(b) The effector that binds to the repressor is

tryptophan (the end product of the pathway). When
the gene is switched on, tryptophan synthetase js

2. The operator must he downstream of the pramoter so
that when the repressor binds, it blocks the action of
the RNA Polymerase which bings at the promoter ang
thus the gene cannot be transcribed.,

3. In the inducible system (gene induction), the genes for
metabolizing the substrate are usually switched off, but
are switched on when the substrate is present, In the



