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About Arabinose

* A pentose sugar

* Found In the cell walls of many plants and is released
In the human intestine after vegetable are eaten

* It i1s not absorbed In the intestine hence provide a
source of carbon for bacteria

« Can be used as an alternate sugar by bacteria for
energy production (in the absence of glucose)

 E. coli make three enzymes needed to break down
arabinose

 These enzymes are only made (genes are only
expressed) when the arabinose Is present.
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Arabinose Catabolism
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The ara Operon

sanother example of operon that has both positive and
negative regulation

saraB, A, and D encode the 3 arabinose metabolizing
enzymes

earaC encodes the control protein AraC which is both
a positive regulator (in the presence of arabinose) and
a negative regulator (in the absence of arabinose).

«cAMP-CAP complex also acts as a positive regulator
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Structure of L-arabinose operon
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The E. coli L-arabinose operon
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Organization of the ara Operon

Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

(@) CAP binding site araPgup

araC ara0, araO;, l aral |
=/ [——} - {1

araP, L b

PR

4/4/2020 10



Control of the ara Operon | - Negative

(b) — Arabinose

0, P, L b araPg,p

*\When arabinose is absent, the AraC protein acts as

a negative regulator.

*AraC acts as a dimer, and causes the DNA to loop.
Looping brings the I, and O, sites in proximity to one
another.

*One AraC monomer binds to I, and a second monomer
binds to O,.

*Binding of AraC prevents RNA Pol from binding to
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Control of the ara Operon Il - Positive

(¢) + Arabinose Transcription

o) O, P b

*\When arabinose is present, it binds to AraC and changes
AraC conformation

*An arabinose-AraC dimer complex binds preferentially
to I, and I,, and NOT to O, which causes ‘opening’

of the loop. This allows RNA Pol to bind to Pg,p.

|f glucose levels are low, cCAMP-CAP complex binds
to P...

*Actiyg-transcription occurs. .




Negative autoregulation of araC transcription

araC araO,
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High levels of AraC cause the protein to bind to
O, and inhibit transcription of the araC gene -
negative autoregulation.
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Arabinose Operon illustrates several
general principles of gene regulation

1. A protein can regulate its own synthesis by
repressing the transcription of its gene

2. The binding of a single molecule to a
protein can switch it from being an
Inhibitor of transcription to being an
activator
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Arabinose Operon illustrates several
general principles of gene regulation

3. Protein binding regulatory sites on DNA
need not to be contiguous with the gene

controlled by them.

The ara operon provides a concrete
example of how transcription can be
modulated by a site at some distance from
the transcribed gene?
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Arabinose Operon illustrates several
general principles of gene regulation

4. The changes induced by single molecule are
readily reversed.

Thus, the system responds continuously
and rapidly to variations In the level of

metabolites.
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