
 

Code: 1441       Molecular Microbiology  
Degree: 2nd cycle – Food Science and Engineering           
Stream:  Food Quality and Safety 
Curricular Year: 1 st Semester Course: 1 st   
Credits: 6 ECTS                               Optio nal 
Language: Portuguese/English 
Responsible: Maria Luísa Lopes de Castro e Brito 
Other lecturer(s): Manuel José de Carvalho Pimenta Malfeito Ferreira 
Web Site: http://www.isa.utl.pt/home/node/3873 

1. Contact hours: 
  Lecture/Practical 42 Praticals/Laboratory 28 Total 84 
 
2. Objectives: 
- To comprehend the transfer of sequence information between sequential information-carrying 
biopolymers, in living organisms (Central Dogma of Molecular Biology) 
- To understand basic aspects of gene regulation 
- To know different gene transfer systems 
- To be aware of examples of application of Genetic Engineering to Food Engineering 
- To understand the flow of energy in microbial cells, recognizing specificities of the bacterial cell 
- To identify examples of metabolic regulation with relevant industrial applications 
 
3. Programme:  
Didatic Unit 1 – The flow of genetic information 
1.1. Introduction of the course and working method  
1.2. Gene structure in prokaryotes and in eukaryotes 
1.3. DNA replication and repair 
1.4. The role of RNA 
1.5. Transcription and the genetic code 
1.6. Protein biosynthesis 
1.7. Regulation of gene expression 
1.8. Mutation 
1.9. Genetic recombination in bacteria 
Didatic Unit 2 – Molecular Biology as the basis for  Genetic Engineering 
2.1. Isolation of DNA, handling and analysis of nucleic acids.  
2.2. EExxaammpplleess  ooff  aapppplliiccaattiioonn  ooff  GGeenneettiicc  EEnnggiinneeeerriinngg  ttoo  FFoooodd  EEnnggiinneeeerriinngg::  pproduction of genetically 
modified microorganisms (GMMs); strain improvement; production of GE (“Genetically Engineered”) 
enzymes 
Didatic Unit 3 – Bioenergetics and metabolic regula tion 
3.1. Basic aspects of transport in microorganisms. Molecular characteristics of protein carriers. 
3.2. Electron transport chains and ATP synthesis in mitochondria and bacteria. Solute transport and 
energy transduction in bacteria. 
3.3. Metabolic regulation and determination of enzymatic activities. 
3.4. Physiological perspective of some metabolic pathways. 
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5. Assessment:  
The students could not miss more than 7 sessions in the semester, and 3, 2 and 2 sessions in DUs 1, 2 
and 3, respectively. 
The students will answer 3 questionnaires and will perform 3 seminars. The final mark in the discipline 
will be obtained by a weighted average in which the questionnaires mark and the seminars mark will 
represent 50% of the final mark, respectively. If this mark is ≥ 12, and in each questionnaire the mark is 
≥ 8, the students will be dispensed from the final examination. 
 If the student go to the final examination, the final mark in the discipline will be obtained by a weighted 
average, in which the examination mark and the continuous evaluation mark will represent 60% and 
40% of the final mark, respectively. 
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