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Modalidade de ensino

Presencial.
Docente Responsavel Marcio Alexandre Filipe Siméo
DOCENTE TIPO DE AULA TURMAS TOTAL HORAS DE CONTACTO (*)
Marcio Alexandre Filipe Sim&o S; T T1;S1 15T, 5S
* Para turmas lecionadas conjuntamente, apenas é contabilizada a carga horaria de uma delas.
ANO | PERIODO DE FUNCIONAMENTO* HORAS DE CONTACTO HORAS TOTAIS DE TRABALHO ECTS
1° S1 15T; 5S 84 3

* A-Anual;S-Semestral;Q-Quadrimestral; T-Trimestral

Precedéncias

Sem precedéncias

Conhecimentos Prévios recomendados

Conhecimentos basicos de Biologia, Biologia Celular, Bioquimica e Genética.

Objetivos de aprendizagem (conhecimentos, aptiddes e competéncias)

Pretende-se que os alunos compreendam os mecanismos de diferenciacdo celular, papel deste no desenvolvimento dos organismos
multicelulares e papel dos mecanismos de diferenciagdo no desenvolvimento tumoral. Compreender o papel que células ndo malignas e
fatores microambientais desempenham nas varias etapas do processo de cancerizagdo. Sera explorada a diferenciagdo celular e de que
modo o ambiente celular afecta a diferenciacédo. Pretende-se que se aprendam os varios tipos de células ndo malignas que podem fazer
parte de tumores benignos e malignos e através de que mecanismos essas células poderéo beneficiar a progresséo tumoral. Igualmente se
devera aprender que células normais presentes em tumores poderao fazer parte de respostas imunitarias contra as células malignas.
Deve-se ainda compreender como o conhecimento do microambiente tumoral pode ser explorado para fins terapéuticos
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Conteldos programaticos

Desenvolvimento de organismos multicelulares, Evolucao da Diferenciacao celular. Migracao, diferenciacéo e regeneracao celular.
Tumorigénese como um processo microevolutivo. Genes criticos para o desenvolvimento do cancro e 0s seus papeis no desenvolvimento
nos microambientes tumorais. Microambientes pré-oncogénicos: Composi¢do do microambiente tumoral; Macrofagos associados a tumores;
Fibroblastos associados a cancro; Cancro associado a inflamagéao; Neoangiogénese; Papel do microambiente na resisténcia a
quimioterapia; Migracéo celular e mecanismos de invasao; Matriz extracelular e sua remodelagao; Moléculas de adesao e fatores de
crescimento; Transicao epitélio-mesenquimatosa; Metastizagdo; Papel das quimiocinas na metastizacdo. Componentes anti-tumorais do
microambiente: Microambientes supressivos; Vigilancia imunitaria; Resposta imunitaria no microambiente; Células supressoras derivadas da
linhagem mieléide. Papel do sistema imunitério na limitacdo da progresséo tumoral

Metodologias de ensino (avaliacdo incluida)

As aulas tedricas sdo lecionadas através da exposicdo dos conteldos programaticos, com recurso a apresentacgao de slides, e discusséo
dos temas tratados com os alunos. Cerca de 75% das aulas serd ocupado com a lecciona¢@o do conteudo programatico, sendo
disponibilizados aos alunos todos os slides utilizados nas mesmas. 25% do tempo sera dedicado a seminarios dados por professores e
investigadores convidados. Avaliacdo: 2 Minitestes ( 20%) + Exame Epoca Normal (80%), Exame Epoca Recurso (100%).

Bibliografia principal
-Johnson, A. et al. (2010) Biologia Molecular da Célula (ARTMED" EDITORA S.A). 5 a
-Brunet and King (2017) The Origin of Animal Multicellularity and Cell Differentiation . Dev Cell 43 (2):124 140.
-Bloom and Zaman, (2014) Influence of the microenvironment on cell fate determination and migration . Physiol Genomics 46 (9):309 314.
- Alli Balogun and Levine, (2019) Regulation of targeting determinants in interorganelle communication . Curr Opin Cell Biol 57 :106 114.
-Bilinski et al. (2017) Asymmetric Cell Division in Development , Differentiation and Cancer . Book 61 :211-228.
-Clark and Vignjevic (2015) Modes of cancer cell invasion and the role of the microenvironment . Curr Opin Cell Biol 36 :13 22.
-Emon el al. (2018) Biophysics of Tumor Microenvironment and Cancer Metastasis A Mini Review. Comput Struct Biotechnol J 16 :279 287.

-Malandrino et al. (2018) Complex mechanics of the heterogeneous extracellular matrix in cancer . Extrem Mech Lett 21 :25 34.
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Academic Year

2023-24

Course unit

CELLULAR DIFFERENTIATION AND MICROENVIRONMENT

Courses

ONCOBIOLOGY - MOLECULAR MECHANISMS IN CANCER (*)

(*) Optional course unit for this course

Faculty / School

Main Scientific Area

CIENCIAS BIOMEDICAS

Acronym

CNAEF code (3 digits)

721

Contribution to Sustainable
Development Goals - SGD
(Designate up to 3 objectives)

3,4,8

Language of instruction

Portuguese, with support material in english.

Teaching/Learning modality
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Coordinating teacher Marcio Alexandre Filipe Siméo
Teaching staff Type Classes Hours (*)
Marcio Alexandre Filipe Sim&o S; T T1;S1 15T; 58

* For classes taught jointly, it is only accounted the workload of one.

Contact hours T TP PL TC S E oT o) Total
15 o I8 [0 |5 I8 I8 [0 | 84

T - Theoretical; TP - Theoretical and practical ; PL - Practical and laboratorial; TC - Field Work; S - Seminar; E - Training; OT -
Tutorial; O - Other

Pre-requisites

no pre-requisites

Prior knowledge and skills

Basic knowledge in Biology, Cell Biology, Biochemistry and Genetics.

The students intended learning outcomes (knowledge, skills and competences)

The main objectives of this course unit are to promote the understanding how cell differentiation is affected by their microenvironments and
its role in the evolution and development of multicellular organisms. In addition, show similarities of these mechanisms with the processes
associated with the development of tumors and its microenvironments during their evolution and propagation. Show also that tumor
microenvironment is not exclusively composed by tumors cells, we can identify several non-maligned cells which can contribute for tumoral
progression and are under the control of tumor cells. Equally understand that normal cells present in tumors can be part of immune system
response against tumor cells and that this response can be explored to potentiate therapeutic solutions.

Syllabus

Evolution of cell differentiation, migration, and regeneration. Contribution of cell differentiation for multicellular organism development.
Understand how cell differentiation is affected by their microenvironments. Contextualize tumorigenesis as a micro-evolutive process in
which critical mutations in genes can potentiate a microenvironment which can favor the progression of a tumor. Identify which factors
present in microenvironments can help tumor development and identify cellular composition of tumor microenvironment. The impact of
macrophages, fibroblasts and its role in inflammation conditions that can contribute to neoangiogenese. How composition of
microenvironments can contribute to the resistance to chemotherapy, cell migration and invasion. Identify molecules associated with
adhesion, growth factors, evidence of epithelial-mesenchymal transition, metastasis, and the role of chemokines. The role of Immune
surveillance in tumor suppression and scape strategies from tumors.

Teaching methodologies (including evaluation)
About 70% of the classes will be occupied with teaching of program content of course unit, with slides being available to the students. 30%

of the time will be dedicated to seminars given by invited researchers. Evaluation: 2 minitests (20%) + 1 Exam (80%); resource exam
(100%).
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Main Bibliography

-Johnson, A. et al. (2010) Biologia Molecular da Célula (ARTMED" EDITORA S.A). 5 a

-Brunet and King (2017) The Origin of Animal Multicellularity and Cell Differentiation . Dev Cell 43 (2):124 140.

-Bloom and Zaman, (2014) Influence of the microenvironment on cell fate determination and migration . Physiol Genomics 46 (9):309 314.

- Alli Balogun and Levine, (2019) Regulation of targeting determinants in interorganelle communication . Curr Opin Cell Biol 57 :106 114.

-Bilinski et al. (2017) Asymmetric Cell Division in Development , Differentiation and Cancer . Book 61 :211-228.

-Clark and Vignjevic (2015) Modes of cancer cell invasion and the role of the microenvironment . Curr Opin Cell Biol 36 :13 22.

-Emon el al. (2018) Biophysics of Tumor Microenvironment and Cancer Metastasis A Mini Review. Comput Struct Biotechnol J 16 :279 287.

-Malandrino et al. (2018) Complex mechanics of the heterogeneous extracellular matrix in cancer . Extrem Mech Lett 21 :25 34.
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