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FRM /IFRM- Fisiologia e Regulação MicrobianaProgram

1. Introduction 

Microbial physiology: problems and prospects 

2.  Metabolic diversity. Metabolic processes of energy transduction 

Diversity and adaptability: the energetic basis of microbial life 

3. Overview of central pathways of heterotrophic metabolism 

Glycolysis, pentose phosphate pathway, Entner-Doudoroff pathway, glyoxylate cycle, the citric acid cycle and its modifications 

4. Physiology of growth in extreme environments 

Adaptations to extreme conditions. Temperature, pH and osmotic homeostasis 

5.Membranes and solutes transport 

Diversity of transport mechanisms 

A functional-phylogenetic classification system for transmembrane solute transporters 

6. Metabolic regulation 

Transcription in Prokaryotes 

Enzyme induction 

Repression by catabolite 

Repression and attenuation by final metabolites 

Termination and anti-termination 

7. Physiological adaptation and homeostasis 

General introduction to the systems of signal transduction 

Redox control and oxidative stress  

Hierarchical regulation of transport and utilization of carbon sources 

Regulation of gene expression associated with transition aerobic / anaerobic 

Photo-regulation in prokaryotes 

8. Nitrate reduction and nitrogen cycle in archaea 

9. Methanogenic archaea, methane and carbon cycle 

10. "Omics" technology and Systems Microbiology
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✤ reviews and articles focused on specific topics in class

Evaluation 
Two optional frequency (F1 and F2, each corresponding to 50% of final grade) 

Final written examination (E) to be held at the time of exams 
Two exam dates, according to the norms of FCUL 

Final classification (CF): CF = E or CF = 0.5 x F1 + 0.5 x F2 
Approval: grade ≥ 10 

Fail: note <10 
The rounding is done directly to the units 
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Evaluation 
F1: 27/10 
F2: 18/12 
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1. Introduction

R. Guerrero and M. Berlang (2006). Life’s unity and flexibility: the ecological link International Microbiology 9:225-235 Research Review

The Microbe’s Contribution to Biology  A. J. Kluyver and C. B. van Niel (Harvard University Press, 1956)
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Think like a bacterium
“We must, albeit reluctantly, dismiss the naive but comforting myth of the bacterial cell as a simple loner: a self-contained 

bag of uncompartmentalized enzymes, so exquisitely uncomplicated as to be understood outright and considered passé in 

this new millennium — a biological beaker for examining the more complicated eukaryotic versions of life.”

“Bacteria cooperate in both uniform and mixed societies, sabotage the relatively mammoth creatures that they colonize, 

modify their own living spaces, and anticipate predictable changes in their surroundings. They achieve these feats with a 

clear sense of time and place, both within and outside their small but well organized bodies, and send and receive messages 

across comparatively vast space.”

“To fully understand them, perhaps we should think of ‘bacterial culture’ not in the sense 

of something in a flask, but rather as a dynamic and cosmopolitan life style shared by 

creatures of the microbial world, into which we have been allowed to peer.”

1. Introduction

Meeting Report -Think like a bacterium - Conference on Bacterial Neural Networks 
EMBO (European Molecular Biology Organization) Vol 4 / Nº1 / 2003
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People are not just people. They are an awful lot of microbes, too
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Jillian Banfield - microbial ecologist 

Michael Morowitz - neonatal surgeon 

David Relman - medical researcher

Morowitz takes faeces samples almost daily from birth, 
isolates DNA, sends it to a high throughput sequencing 
centre, then passes the data and clinical information to 
Banfield and Relman. Relman analyses the 16S sequences 
at every time point to get a census of the species and their 
abundance; Banfield then selects a few time points for more 
extensive sequencing and genome analysis to identify the 
species, strains and genes present.
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