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• astonishing variety in individual 
particulars

• astonishing constancy in 
fundamental mechanisms 
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1 - Constancy in an open system, such as our bodies represent, requires mechanisms that act to 
maintain this constancy. 

2 - Steady-state conditions require that any tendency toward change automatically meets with factors 
that resist change.

3 - The regulating system that determines the homeostatic state consists of a number of cooperating 
mechanisms acting simultaneously or successively. 

4 – Homeostasis does not occur by chance, but is the result of organized self-government 
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Dynamic equilibrium

- Disruptors

- Detectors

- Control Systems

- Effectors
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Homeostasis/Feedback Theoretical exercise 1

Bacterial cells can take up the amino acid tryptophan from their surroundings, or, if the external 
supply is insufficient, they can synthesize tryptophan from small molecules in the cell. The tryptophan 
repressor inhibits transcription of the genes in the tryptophan operon, which encodes the tryptophan 
biosynthetic enzymes. Upon binding tryptophan, the tryptophan repressor binds to a site in the 
promoter of the operon. 

1 Why is tryptophan-dependent binding to the operon a useful property for the tryptophan repressor?

2 What would you expect to happen to the regulation of the tryptophan biosynthetic enzymes in cells 
that express a mutant form of the trypto- phan repressor that (i) cannot bind to DNA or (ii) binds to 
DNA even when no tryptophan is bound to it? 

3 What would happen in scenarios (i) and (ii) if the cell produced normal tryptophan repressor from a 
second, unmutated copy of the gene? 

Alberts, Bruce, author.
Molecular biology of the cell / Bruce Alberts, Alexander Johnson, Julian Lewis, David Morgan, Martin 
Raff, Keith Roberts, Peter Walter ; with problems by John Wilson, Tim Hunt. -- Sixth edition.

Enviar a resposta por email 
até 1 de março para 
ccruz@fc.ul.pt
Assunto: FCM2023-Nome 
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