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· Not all cells are the same shape
· Golgi Apparatus
· Many transport vesicles from the ER travel to Golgi
· When something is made in the rough ER, (protein translated and produced) it goes inside the lumen of the rough ER. Then, vesicles form and bud off the ER and travel to a secondary body called the Golgi apparatus for further processing.
· Things can be stored, shipped, sorted in the Golgi
· The vesicle will contain some sort of protein when it is sent to the Golgi 
· The protein needs to be tagged so its destination will be known (is it supposed to be kept in or out of cell? Nucleus?)
· The Golgi consists of flattened membranous sacs, called cisternae. It looks like a stack of pita bread
· The Golgi has an internal space just like in the ER 
· The Golgi has two sides (faces): the cis side: receiving side, and the trans side: exit side
· Vesicle fuses with the cis face of Golgi apparatus (comes one with one of the membranes). The vesicle dumps its stuff inside the Golgi. Modifications then take place. After the modifications have been finished, a new bud (vesicle forming) occurs and a vesicle containing the finished product leaves the Golgi and the vesicle will travel wherever they are tagged to go 
· During their transit from the cis to trans pole, all sorts of modifications can occur to the products from the ER, such as adding things to proteins, or cutting proteins into bits
· The Golgi can also manufacture things on it’s own, ex. Pectin (on apples), non cellulose polysaccharides
· Golgi tags, sorts, and packages materials into transport vesicles
· The secretory vesicles bud off after modifications are made

· Lysosomes
· Membrane bound sac of hydrolytic enzymes that digests macromolecules
· Stores enzymes that chews things up (hydrolytic enzymes)
· When cell needs to break downs fats, polysaccharides, many things, it needs to use powerful enzymes 
· Many of these enzymes will only work at a lower pH
· The lysosome is not just a little sac, in the membrane that surrounds it, there are pumps that pump hydrogen ions inside to help maintain that lower pH so that the enzymes can work 
· The membrane had to be modified in a special way to do this job, it’s not the same kind of membrane as a nucleus
· Membrane keeps the lysosome from leaking
· Sometimes they will rupture in the cell, and that will cause some damage cause the enzymes will chew anything around them, massive leakage will result and can destroy a cell – auto-digestion
· Lysosome contents to be excreted will fuse with the plasma membrane and release its contents out the cell 
· The inside of the vesicle becomes the outside of the plasma membrane and the outside becomes the inside of the cell
· They can fuse with other vesicles, vacuoles of the cell, white blood cells engulf bacteria to get them out of our system. When they engulf a bacteria, they send out extensions of the plasma membrane and when the membrane meets it could fuse with itself: produces a food vacuole
· Autophagy renews the cell (recycling vesicles or organelles, lysosomes fuse with another organelle or part of the cytosol)
· Used in development. Many organisms change greatly in development
· Vacuoles
· Sometimes called microbodies
· Membrane bound sacs that can store a variety of things 
· Food vacuoles: from phagocytosis fuse with lysosomes
· Contractile vacuoles: pump excess water out of cell
· Central vacuoles: found in many mature plant cells. Takes up most of the cell: storage of water, nutrients, possible poisons, heavy metals
· Contractile vacuole is used by some protists to regulate water in the cell
· Plant central vacuole: largest organelle in a cell when present (nucleus is the biggest when it is not present)
· Stock piling of proteins, inorganic ions, metabolic byproducts, storage
· Membrane surrounding central vacuole: tonoplast
· Endomembrane system
· Composes virtually everything in the cell that’s membrane bound (nuclear, plasma membrane, Golgi, ER, vesicles, lysosomes)
· Related because they all start from the same place (proteins produced on the ER that move eventually to the Golgi, then move from there, perhaps they become ER, merge and become more Golgi, become a lysosome, or part of the plasma membrane)
· Membrane flow in the cell
· Vastly different from prokaryotes, they don’t have this system, therefore they cant make some of the more complex proteins because they cant refold, phosphorylate them (no ER no Golgi)
· Mitochondria and Chloroplasts
· Convert energy from one form to another in the cell
· Mitochondria site of ATP synthesis, oxidative respiration
· Chloroplast are the site of photosynthesis
· Mitochondria is a double bound organelle (outer and inner), has cristae that increases the surface are. Enzymes are in the inner membrane. There is also the matrix, where there are ribosomes. Also in the matrix are circular chromosomes present (have their own genes) Not part of the endomembrane system.
· Only found in eukaryotic cells
· Chloroplast is more complex looking: inner and outer membrane, then another set of membranes called the thylakoids (stacked for lots of surface area)
· Plastids: diverse group
· One type is chloroplast for photosynthesis
· Amyloplast- starch
· Chromoplasts- pigments 
· Inside chloroplast, there is a liquidy part called the stroma, inside stroma is its own ribosomes and circular molecules of DNA 
· They are dynamic, they do their own thing, move around in the cell and can change their locations
· Autonomous organelles
· At some point in the history of life, there was only prokaryotic organism, for some reason, a smaller bacteria got ingested, taken in and when inside another bacteria, didn’t kill its host, and that’s how eukaryotic cells, mitochondria/chloroplasts got started
· Know this because we don’t have prokaryotic chromosomes or ribosomes 
· Peroxisomes
· Kind of like lysosome, store specialized enzymes and these are involved in getting rid of oxygen
· Oxygen is reactive
· These enzymes can help with the changing of oxygen into hydrogen peroxide and further turning that into water
· Probably originate from the endomembrane system, when they reach to a certain size they bud off
· Cytoskeleton
· The skeleton in all our cells, network of fibers that do a multitude of jobs, for example help the cell keep its shape
· Shape, motility, regulation, anchor organelles in shape, help organelles move around cells
· Three major groups
· Microtubules, Microfilaments, Intermediate
· Microtubules: hollow tubes made of tubules, 25 nm in diameter, cell shape mobility, chromosome movement, organelle movement
· Track that goes around cell, motor proteins walk along these tracks dragging organelles around, keeping cytoplasm in movement
· Microfilament: smallest, 7nm in diameter, cell shape, changes in shape, can be made of protein actins (important in muscles)
· Two intertwined actin strands
· Intermediate filaments: 8-12 nm, keratins, cell shape
· Thick cables winding around themselves
· Centrosomes and centrioles
· In many cells, microtubules form from very specific regions
· One of these regions is the centrosome
· Region located near the nucleus
· No membrane around it
· Within the centrosome of animal cells, are two centrioles (two barrels that sit at 90 degrees to each other), composed of 9 sets of triplet microtubules arranged in a ring (not present in plant cells)
· During cell division the centrioles replicate, move to different poles 
· Cilia
· Uses microtubules
· Used for movement
· .25 microns in diameter
· Flagella: same width but much longer, they move in a whip like fashion
· Normally have flagella or cilia
· Cilia move in oar like fashion 
· Organs of motility 
· Planarians use the movement of cilia to move 
· Flagella
· Undulatory movement
· Force is generated parallel to the flagellums axis
· 9+2 pattern
· Surrounding the flagella is plasma membrane
· Core microtubules sheathed by the plasma membrane
· Nine double of microtubules arranged around a pair of microtubules at the center
· Flexible wheels or proteins connect outer doublets to each other 
· Outer doublets are also connected by motor proteins
· Basal body (centriole) anchors the cilia and flagella in the cell
· Muscle cells
· Use microfilaments
· Arranged parallel to each other
· Thicker filaments composed of a motor protein, myosin, intermediate with the thinner actin fibers
· Myosin molecules walk along the actin filament, pulling stacks of actin fibers together and shortening the cell
· Cytoplasmic streaming
· Cytoplasm is in constant movement
· Due to actin-myosin interactions and sol gel transformations
· Plant Cell Wall
· Allows plants to grow tall
· No skeleton, no internal support, because they are able to stand up because they have these cell wall made of cellulose
· Thicker than plasma membrane (.1 microns thick)
· Composed of fibers of cellulose and is embedded in other another polysaccharides also pectin
· Plasmodesmata
· Many plants put down a secondary cell wall
· The problem is, how are cells going to communicate with each other if there are these walls in-between? 
· The way they do it is a specialized form of junction called plasmodesmata
· It is such as somebody drilled a hole in the cell wall in many places, cytoplasmic connection between adjacent cell
· Allows signals, hormones, sugars, waters, to be transported from one cell to another
· Only kind of junction that plants have
· Intercellular Junctions
· Desmosomes (Anchoring)
· Hold adjacent cells together
· Tight Junction
· Putting something between two adjacent cells to prevent water from leaking in-between them, a barrier
· Prevent materials from moving between cells
· Form a belt around the cell
· Gap Junctions
· Between cells for communication
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