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Unidade curricular:
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Cellular Biology 2

Docente responsavel (preencher o nome completo):

Responsible academic staff member (fill in the fullname):

Carla Maria de Carvalho Batista Pinto

Objetivos da unidade curricular e competéncias a desenvolver (1000 caracteres);

Compreender os mecanismos moleculares que regem todos os aspetos funcionais da célula como unidade
(expressdo génica, divisdo celular e diferenciacdo). Saber descrever todas as etapas da expressdo
genética. Utilizar os conhecimentos adquiridos sobre multicelularidade para compreender os mecanismos
que garantem o funcionamento do organismo e a sua homeostasia (sinalizagdo celular, ciclo celular e sua
regulacdo, proliferacdo celular, fertilizagdo, células estaminais, morte por apoptose). Adquirir habitos de
pesquisar as alteragdes na célula que expliqguem as origens das doengas (conhecer o cancro como
exemplo de doenga que integra os conhecimentos adquiridos). Saber identificar as diferentes fases da
mitose e da meiose em microscopia ética. Saber identificar gdmetas e estruturas relacionadas, diferentes

tipos de células diferenciadas, células apoptdticas e necrdticas em microscopia eletrénica.

Objectives of the curricular unit and competences to be developed (1000 caracteres)

To understand the molecular mechanisms that govern the functional aspects of the cell as a unit
(genic expression, cellular division and differentiation). To be able to describe all steps of gene
expression. To use the knowledge acquired about multicellularity to understand the mechanisms
that ensure the functioning of the organism and its homeostasis (cell signaling; cell cycle and its
regulation, cellular proliferation, fertilization, stem cells, death by apoptosis). To acquire habits of
searching for changes in the cell that explain the origins of diseases (to know cancer as an
example of disease that integrates the knowledge acquired). To identify the different stages of
mitosis and meiosis in optical microscopy. To identify gametes and related structures, different

types of differentiated cells, apoptotic and necrotic cells in electron microscopy.
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Conteudos programaticos (1000 caracteres):

Fluxo da informagdo genética: estrutura dos acidos nucleicos - DNA e RNA - genes, cromatina e
cromossomas; expressao génica: Dogma Central da Biologia Molecular - replicacdo do DNA, transcrigdo do
RNA e tradugdao do RNA em proteinas. Processos celulares: sinalizagdo celular, modos de comunicagdo
intercelular, tipos de mensageiros, tipos de recetores, vias intracelulares de transdugdo do sinal; ciclo de
divisdo celular, fases do ciclo, controlo e regulagdo; proliferacdo celular, tipos de cancro, carateristicas da
célula neoplasica, bases genéticas do cancro; mitose, caraterizagdo das fases, ciclo do centrossoma, fuso
mitdtico, controlo da progressdao e mecanismo molecular de controlo; meiose, caraterizagao das fases,
importancia na variabilidade genética, caridtipo; fertilizacdo, gdmetas e gametogénese, mecanismos da
reacdo, bloqueio a polispermia; células estaminais e sua importancia; morte celular por apoptose,

alteragdes morfoldgicas, mecanismos, distingdo entre apoptose e necrose.

Syllabus (1000 caracteres)

Genetic information flow: structure of the nucleic acids - DNA and RNA - genes, chromatin and
chromosomes; genic expression: Central Dogma of Molecular Biology - DNA replication, RNA
transcription and RNA translation to proteins. Cellular processes: cell signaling, intercellular
communication ways, types of signals, types of receptors, intracellular pathways of signal
transduction; cell division cycle, cycle phases, control and regulation; cell proliferation, types of
cancer, characteristics of the neoplasic cell, genetic bases of cancer; mitosis, phases
characterization, centrosome cycle, mitotic spindle, control in progression and molecular
mechanism of control; meiosis, phases characterization, importance in genetic variability,
karyotype; fertilization, gametes and gametogenesis, reaction mechanisms, polyspermy
blockade; stem cells and their importance; cell death by apoptosis, morphological alterations,

mechanisms, distinction between apoptosis and necrosis.

Referéncias bibliograficas (maximo trés titulos):

Cooper GM and Hausman RE (2009). The Cell: A Molecular approach. 5th Edition, ASM Press, Washington.
(ISBN: 9780878933006)

Alberts B et al. (2007). Molecular Biology of the Cell. 5th Edition, Garland Publishing, Inc. New York. (ISBN:
978-0-8153-4105-5)

Azevedo C (2005). Biologia Celular e Molecular. 42 Edicdo. Lidel, Porto. (ISBN: 972-757-354-1)
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