Cell Biology – Lecture 4
Cytoskeleton
Membrane provides some structure – internal structure from cytoskeleton
Dynamic, just like the membrane

Microtubules


Tubulin


25nm D


*Cytoplasmic MT



Maintains cell shape and orientation



Chromosome movements



Intracellular transport


Axonemal MT – motility 


Construction



*Protofilaments of  heterodimers



Polarity



*Singlets, doublets, triplets



*self-assembly



Anti-mitotic drugs, colchicines binds tubulin monomers


*MTOC (centrosome), centrioles – required for cilia and flagella production



Dynamic instability – formed and disassembled



MAPs – different ones for different cells, Tau packs tightly, causing lengthening

Microfilaments


Actin – small polypeptide with ATP binding site

7nm D


Functions


Muscle contraction



*Cell locomotion (podia)



Cytoplasmic streaming



Intracellular transport



Shape – animal cells


Construction



*G-Actin into F-Actin through polymerization



Two stranded


Polarity


Fungal & algal metabolites depolymerize actin


*Actin-Binding Proteins – regulate polymerization and organization in response to cellular needs


Regulate polymerization



Cap/stabilize filaments



Crosslinking & severing



Bundling – *microvilli 



Branching – platelet formation



Anchoring
Intermediate filaments


*Subunits depend on cell type, but subunit proteins are fibrous, not globular

8-12 nm D


Stable and non-polarized 



Filamentous proteins overlap, giving strength & stability

