BIO1140 Lecture 5 – January 28, 2011
Functions of the Cytoskeleton
· Cytoskeleton is extremely labile; grows, changes shape, etc; in a real cell, all the cytoskeletal elements are working and interacting together

· Provides support for the cell; especially true for animal cells that lack cell walls – need support

· Gives the cell shape; microvilli have the shape because of cytoskeletal elements in them

· Internal transport system; function that allows eukaryotic cells to achienve greater cells than prokaryotic cells; cells don’t need to rely on diffusion; cytoskeleton can be useful in moving and positioning organelles

· Movement; muscles are based on cytoskeleton; cilia and flagella are also cytoskeletal based structures; any movement of parts of the cell rely on cytoskeletol function; phagocytosis, endocytosis, etc. rely on cytoskeleton; movement of cells relies on cytoskeleton; can happen during embryonic development; wound healing relies on cytoskeleton; movement of cells to an inflamed area; defence cells
· Cell division; microtubules move chromosomes and microfilaments that are involved in cytokinesis

Intermediate Filaments
· Spotty; know less about them; discovered last; intermediate in size between microfilaments and microtubules; less dynamic and more stable than other 2; best known for role in animal cells

· Can occur in the cytoplasm or in the nucleus; cytoplasmic are prevalent in animal cells – not important in other cells; nuclear filaments are present in all organisms

· There are many different proteins involved in making them; family of 60-70 proteins needed to make intermediate filaments; ex. keratin

· The type of protein involved in building intermediate filament depends on where cell originated; can tell origins of the cell; useful in diagnosing cancer; cancer cells start growing in one tissue but will migrate out to other tissues; want to know where the cancer originated; look at intermediate filaments; tissue typing is based on protein types

· Many proteins involved but they have common structure; central alpha helix domain; on either side of alpha helix area there are globular domains; presence of alpha helix are allows 2 intermediate filaments to wrap around eachother to give a coiled coil dimmer; 2 dimers is a tetramer called a protofilament; this builds intermediate filament

· These are stable; why they play such a role in supporting the cell; they can turnover and be dynamic; ex. nuclear lamins; 

· They tend to play roles that involved supporting the cell; support nuclear envelope; axons in neurons are intermediate filaments; epithelial cells – main intermediate filament protein found is keratin – provide a network of fibres supporting the cell that extends to cells; important in diseases – keratin is defective, does not allow intermediate filaments to develop correctly, skin is extremely fragile
· Cytoplasmic intermediate filaments are typically in animal cells but all cells do express nuclear lamins

Microfilaments
· Have a simpler structure than intermediate filaments; made of one protein – actin; these are the smallest elements of the cytoskeleton; to build microfilament, start with actin (globular protein, u-shaped with binding site for ATP in center of U); take a whole string of molecule and link them together; end up with filamentous actin (F-actin); G-actin refers to the monomers; microfilament is 2 strings of F-actin wound around eachother

· All of the interactions holding actin monomers together are non-covalent interactions; why they are dynamic – easy to break down and put together; monomers are in the same direction and have same orientation; actin filament has a particular orientation; at one end, there will be an actin monomer with ATP bound to it facing the end of the filament; at the other end of the filament, there is the back end of actin protein; end away from ATP binding site; string together actin monomers, always same orientation; + end is where actin is more likely to be added, where filament grows; other end, ATP bound to it; at – end, the filament is more likely to break down because when actin is linked into filamentous actin it hydrolyzes ATP to ADP; G-actin with ADP bound to it does not polymerize as well, will disassociate; one end of the filament gains monomers, other end loses monomers; this process that leads to dynamic nature of microfilaments; whether the grow or shrink depends how fast G-actin monomers are being added to the filament; if the rate of growth at + end is slower than rate of disassociation, can shrink or even disappear; all regulated by the cell to meet requirements of the cell for cell movement
