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Objetivos de aprendizagem (conhecimentos, aptiddes e competéncias a desenvolver pelos estudantes)
Learning outcomes of the curricular unit

Ap0s a aprovacdo nesta unidade curricular, o aluno deve possuir a capacidade de:

1. Definir a Biotecnologia e suas areas de actuagdo dando alguns exemplos especificos.

2. Apresentar as varias operag¢des unitarias usadas num determinado bioprocesso bem como o equipamento
usado em cada operacdo unitaria.

3. Compreender as varias técnicas analiticas usadas no controlo de qualidade de cada produto bioldgico.

4. Dominar as varias técnicas de purificacdo de metabolitos secundarios, enzimas e anticorpos monoclonais.

5. Conhecer as aplica¢des da fermentagdo submersa, fermentacdo em estado sélido, cultura de células animais
e biossensores.

6. Entender a metodologia de imobilizacao de biocatalisadores.

7. Discutir o papel da tecnologia de DNA recombinante na obtencao de biocatalisadores inovadores

Once the student has passed this course unit, he (she) will be able to:

1. Define Biotechnology and its field of applications by giving some specific examples.

2. Present several unit operations used in a given bioprocess as well as the equipment involved in each unit
operation.

3. Understand several analytical techniques used in quality control of each biological product.

4. Master all purification techniques for secondary metabolites, enzymes and monoclonal antibodies.

5. Be aware of applications of submerged fermentation, solida state fermentation, tissue culture and biosensors.
6. Undeerstand the methodology of biocatalyst’s immobilization.

7. Discuss the role of recombinant DNA technology in order to obtain novel recombinant enzymes

Conteudos programaticos




Syllabus

1. Introducdo a Biotecnologia e suas dreas de actuagdo. Exemplos de bioprocessos.

2. Tecnologias de producgédo e purificagdo de metabolitos secundarios a partir de microrganismos, cogumelos e
plantas medicinais.

3. Producao, purificacao e caracterizacao de enzimas nativas e recombinantes.

4. Fermentacdo em estado solido: obtencdo de metabolitos secundarios, enzimas e outras proteinas.

5. Tecnologia de producao, purificacdo e caracterizagdo de anticorpos policlonais, monoclonais e
recombinantes.

6. Tecnologia de biocatalisadores para producdo de substancias de quimica fina usando formas livres e
imobilizados.

7. Producao e caracterizagdo de biossensores.

8. Utilizacdo da tecnologia de DNA recombinante na obtencad de enzimas recombinantes inovadoras.

1. Introduction to Biotechnology and its role in several fields. Some examples of bioprocesses

2. Technology for production and purification of secondary metabolites of industrial interest from
microorganisms, medicinal plants and mushrooms.

3. Production, purification and characterization of native and recombinant enzymes for industry and medicine.
4. Solid state fermentation: production of novel secondary metabolites, enzymes and other proteins of
industrial interest.

5. Technology for production, purification and characterization of polyclonal, monoclonal and recombinant
antibodies for industry and medicine.

6. Technology of biocatalysts for production of fine chemicals by using free and immobilized biocatalysts.
7. Production and characterization of biosensors for several applications in Industry.

8. Use of recombinant DNA technology to produce novel recombinant enzymes for specific applications

Demonstracao da coeréncia dos conteudos programaticos com os objetivos de aprendizagem da unidade curricula
Demonstration of the syllabus coherence with the curricular unit's objectives

Durante a leccionacdo do programa, serdo salientadas as operag¢des unitdrias envolvidas em cada bioprocesso
bem como o equipamento usado (Objectivo 2). O controlo de qualidade dos produtos obtidos designadamente
metabolitos secundarios, enzimas, anticorpos e outras proteinas nos pontos 2 a 6 e 8 serd apresentado em
termos de técnicas analiticas usadas (Objectivo 3). Ao longo do programa serdo abordadas as tecnologias mais
usadas na industria biotecnoldgica nos pontos 2 a 8 nomeadamente a fermentacdo submersa, fermentacdo em
estado solido, cultura de células animais, biocatalisadores livres e imobilizados, tecnologia de DNA
recombinante e biossensores (Objectivos 4 a 7). Alguns bioprocessos serdo seleccionados da literatura e serdo
discutidos em detalhe nas aulas com énfase nas técnicas usadas, estudos de rendimento e andlise cinética
(Objectivo 1). As técnicas de extraccdo e purificacdo de metabolitos secundarios serdo analisados no ponto 2 a
partir de microrganismos, cogumelos e plantas medicinais (Objectivo 4). Por outro lado, as técnicas
cromatograficas de alta resolugdo para purificacdo de enzimas e anticorpos monoclonais serdo discutidas nos
pontos 3 e 5 (Objectivo 4). Os métodos de imobilizacdo de biocatalisadores (ex: enzimas, células, organitos ou
membranas) serdo apresentados bem como a sua analise cinética e suas aplicacGes no ponto 6 (Objectivo 6).
Por ultimo, serd dado um grande énfase na utilizacdo da teccnologia de DNA recombinante no ponto 8 com vista
a obtencdo de enzimas recombinantes inovadores (Objectivo 7). Alguns conceitos tedricos serdo ilustrados por
trabalhos praticos laboratoriais, designadamente a producdo, purificacdo e caracterizacdo de enzimas e
metabolitos secundarios (Objectivos 2 e 4), imobilizacdo de biocatalisadores (Objectivo 6), purificacdo de
anticorpos monoclonais (Objectivo 4) e montagem de um biossensor potenciométrico (Objectivo 5).

During the lectures on this course unit, unit operations will be addressed in each bioprocess as well as the
equipment involved (Aim 2). The quality control of biological products obtained such as secondary metabolites,
enzymes, antibodies and other proteins mentioned in items 2 to 6 and 8 will be presented in terms of analytical
techniques used (Aim 3). During the course unit program, the most widely used technologies will be described in
the biotechnology industry in items 2 to 8 namely submerged fermentation, solid state fermentation, tissue
culture, free and immobilized biocatalysts, recombinant DNA technology and biosensors (Aims 4 to 7). Some
bioprocesses will be selected from the literature and they will be discussed in details in lectures with major




points on techniques, yields and kinetic analysis (Aim 1). The techniques of extraction and purification of
secondary metabolites will be analysed in item 2 from microbial strains, medicinal plants and mushrooms (Aim
4). On the other hand, high resolution chromatographic techniques for purification of enzymes and monoclonal
antibodies in items 3 and 5 (Aim 4). The methods of biocatalysts’s immobilization (i.e enzymes, cells, organelles
or membranes) will be presented as well as their kinetic analysis and their applications (Aim 6). At last, a great
emphasis will be given to the role of recombinant DNA technology in item 8 in order to obtain novel
recombinant enzymes (Aim 7). Some theoretical concepts will be illustrated by practical laboratory work such as
production, purification and characterization of enzymes and secondary metabolites (Aims 2 and 4),
immobilization of biocatalysts (Aim 6), purification of monoclonal antibodies (Aim 4) e development of a
potentiometric biosensor (Aim 5).

Metodologias de ensino (avaliacdo incluida)
Teaching methodologies (including evaluation)

O ensino envolve aulas T e TP usando uma metodologia expositiva e interactiva para a apresentacao da
matéria. Os conceitos nas aulas tedricas serdo consolidadas através da resolucdo de exercicios, perguntas de
escolha multipla e analise de videos de animacdo. Nas aulas praticas laboratoriais serdo realizados trabalhos
experimentais ilustrando os conceitos leccionados nas aulas tedricas sendo a sua realizacdo obrigatodria.

A avaliacdo no periodo lectivo engloba duas componentes, uma de avaliagcdo laboratorial (AL) e outra de
avaliagdo tedrica (AT). A AL inclui varias componentes de desempenho laboratorial, relatérios, apresentacao e
discussdo dos trabalhos. A AT consiste na realizacdo de dois testes parciais (T1 e T2). AL>=9,5e T1eT2>=7.5.
A nota final (NF): NF=0.3x AL+ 0.7 x (T1+T2) /2. NF>=9.5,

A avaliacdo por exame (AE) engloba duas componentes, a AL (>=9,5) e uma componente de AE. NF = 0.3 x AL+
0.7xAE. AL e EF >=7.5. NF >=9.5.

The teaching is divided into lectures and tutorials whereby a powerpoint presentation is shown of the course
unit with interaction with students. The theoretical concepts will be are illustrated and consolidated in tutorials
by solving prroblems, multiple choice questions and animation videos. Practical laboratory classes will be
carried out to illustrate some concepts taught in lectures and tutorials. The attendance of students is
compulsory in practical laboratory classes.

Continuous assessment involves two components, laboratory assessment (LA) and theoretical assessment (TA).
The LA will take into account laboratory performance, written reports, oral presentation and discussion of the
reports. TA involves two tests during the semester (T1 and T2). LA >=9,5) and T1 and T2 >= 7.5. Final Mark (FM):
FM=03xLA+0.7x(T1+T2)/2.FM >=9.5.

Final examination (FE) assessment includes LA (>=9,5) and a FE assessment. FM = 0.3 x LA+ 0.7 x FE. AL and FE
>=7.5.FG >=9.5.

Demonstracao da coeréncia das metodologias de ensino com os objetivos de aprendizagem da unidade
curricular
Demonstration of the coherence between the teaching methodologies and the learning outcomes

A metodologia de ensino envolve conceitos tedricos que serdo adquiridos em aulas T e TP através da resolucgdo
de exercicios, perguntas de escolha multipla e videos de animacdo. A ilustracdo de conceitos tedricos em
exercicios permite aos alunos a percepcdo da forma de aplicar os conhecimentos adquiridos em casos reais da
sua carreira profissional futura. Esta UC também envolve a realiza¢do de trabalhos praticos laboratoriais no
ambito da tecnologia enzimatica, fermentacdo em estado sélido e submersa, métodos de separacdo de
proteinas, testes immunoquimicos e biossensores. Estes trabalhos praticos irdo permitir a ilustracdo dos
conceitos tedricos adquiridos nas aulas bem como estimuar a andlise critica dos resultados obtidos
experimentalmente e elaboracgdo critica de relatérios cientificos.




The teaching methodology involves basic concepts which will be taught in lectures and tutorials by solving
problems, multiple choice questions and animation videos. The illustration of theoretical concepts into
problems solving will foster the students to apply such knowledge in real cases of their future career. This
course unit also involves practical laboratory classes in enzyme technology, submerged fermentation, solid state
fermentation, protein separation methods, immunochemical tests and biosensors. These practical works will
allow the illustration of theoretical principles obtained in the lectures as well as to foster critical analysis of
experimental data and scientific report.
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