Code: 1436  Molecular Diagnostic Methods

Degree: 2M cycle — Food Science and Engineering

Stream: Food Safety and Quality

Curricular Year: 1 * Semester Course: 2 ™

Credits: 6 ECTS Optio nal

Language: Portuguese/English

Responsible: Maria Luisa Lopes de Castro e Brito

Other lecturer(s): Arlindo Lima and Manuel José de Carvalho Pimenta Malfeito Ferreira
Web Site: http://www.isa.utl.pt/home/node/3878

1. Contact hours:
Lecture/Practicals 35 Praticals/Laboratory 35 Others 14 Total 84

2. Objectives:

1. To contributed for the development of research in diagnosis and related subjects

2. Tolearn a range of techniques actually used for identification and detection of food microorganisms
and plant pathogen microorganisms based on chemotaxonomic information, immunological principles
and nucleic acid-based methods.

3. To know the advantages and limitations of the different techniques used in diagnosis and is level of
sensibility, specificity and principal applications.

3. Programme:

Didatic Unit 1-Classical methods used in diagnosis (phenotypic methods)

. Presentation of contents of the course and activities.

. Introduction to the detection and identification methods.

. Evaluation of resistance to biocides.

. Biolog system.

. Immunoenzymatic techniques.

. Evaluation of the virulence potential.

Didatic unit 2 — Molecular methods

A — General methods of molecular biology

Preparation and analysis of DNA. Quantization of DNA. Agarose gel electrophoresis.

B — Molecular techniques of diagnostic.

1. The polymerase chain reaction (PCR) based methods. Principles of the technique. Optimization of
PCRs (critical parameters). Primer selection. Other reaction components. The PCR as an instrument
of detection and identification of microorganisms. The PCR as an taxonomic instrument.

2. PCR variants: RAPDs,PCR multiplex, rep-PCR, PCR-RFLP, ARDRA.

Principles of the techniques. Primer selection. Advantages and limits. Applications.

3. Methods based on the digestion of DNA with restriction endonucleases. Restriction endonucleases
with a high level and low level of frequency of cut. Restriction fragment length polymorphism (RFLP),
Amplified fragment length polymorphism PCR (or AFLP-PCR or just AFLP). Pulsed Field Gel
Electrophoresis (PFGE).

4. Methods based on DNA hybridation DNA. DNA probes. Southern blot. Colony blot, dot blot (slot
blot).

5. Overview of DNA sequencing methods. Dideoxy (Sanger) sequencing. Development in sequencing
technology. Computer analysis.

Didatic unit 3 — Numerical taxonomy

1.Application of the numerical analysis method to the results of typing of microorganisms. 2. Use of the
NTSYS program in the analysis of the phenotypic and genotypic characters. 3. Utilization of the BLAST
software in comparing sequences and to evaluated the relationship between organisms.
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5. Assessment:

1. To have the frequency:
The students could not miss more than 5 sessions in the semester and to have his
Laboratory notebook up-date.
2. Examination
The students have two options:
2.1. Continuous examination
On the basis of : a) three written questionnaires concerning the content of the 3 didactic units (50%); b)
one seminar (25%) and c) the personal laboratory notebook (25%).
2.2. Final examination
On the basis of a written exam concerning theoretical and practical courses.

6. Estimated Workload: 168 Hours
7. Last Update: 19/7/2010




