What is a Cell?
· fundamental unit of life
· membrane bound
· contains genetic information
· self replicating (can grow and divide)
· capable of metabolizing
· inside membrane: semi-liquid fluid containing water, salts, and organic fluids.

Cell Theory
· all organisms consist of one or more cells
· the cells is the basic unit of structure for all organisms
SCHWANN and SCHLIEDAN
· all cells arise from pre-existing cells (basic unit of reproduction)
VIRCHOW

Enormous Diversity of Form, Function and Size
· similar basic chemistry
· similar composition
· made up of same kind of macro molecules
· contain genetic material (DNA), code is very similar between organisms
· genetic processes (transcription, translation etc) the same
· use ATP as energy currency
· similar complex shapes
· 200nm -13cm diameter; can be greater than 1m long (neurons and muscle cells in large animals)
· shape often reflects function
· Jack of all trades or specialized function

Size Matters

	1 um= 10^-6 m
	1 nm= 10^-9 m

Ex. Prokaryotes: 1-5 um, eukaryotes 10-30 um

Why are cells so small?

1. S:V ratios
· a high surface area to volume ratio is beneficial to have a successful cell (more volume= more stuff to be exchanged inside and out o the cell)

2. Rate of Diffusion
· rely on a steady supply of oxygen, therefore cells must be small to allow oxygens to diffuse easily between cells.
3. Adequate Concentrations or Synthetic Capacity
· for reactions to occur within a cell you need enough substrate and the right amount of catalysts; larger cells would require more molecules in order to reach its aequate concentration.

**Prokaryotes and Eukaryotes differ to solve the problem of size**

Prokaryotes
	Solution stay small (1-5 um), simple, live with limitations
· Have Simple structures
· Cell wall, plasma membrane, cytoplasm without organelles (cyanobacteria contain photosynthetic membranes), ribosomes, nucleoid, flagellum
· Genetic material is a circular chromosome, typically without much protein
2 groups: Bacteria and Archea

Eukaryotes
Solution compartmentalization of cellular functions (membrane elaboration), transport systems
4 groups: Protists (single celled), Fungi, Animals, Plants

Eukaryotes used in experimentation

Arabidopsis thaliana- Mouse Ear Cress
	*short genome

Caenorhabditis elegans – Round Worm
	*959 cells in body what are each described

Danio rerio- Zebra Fish
	*clear eggs (easy to follow development), breed everyday

Saccaryomyces Cerevisciae- Yeast
	*model organism, simple cells, simple genome

Dropsophila melanogaster- Fruit Fly
	* model for genetics, experimental evolution

Mus musculus- Mouse
*happy to live in cages, multiply rapidly, reach maturity quick, perfect for human research




Eukaryotic Organelles

	Major Structural Features
· plasma membrane
· membrane-bound organelles
· cytosol- semi liquid matrix (cytoplasm is cytosol + everything else)
· cytoskeleton
· support/shape, internal organization, movement of cell (transport system within cell)
· eukaryotic innovation
· microfilaments, microtubules, intermediate filaments (thinnest to fattest)
· Ribosomes
· Protein synthesis
(in prokaryotes they are smaller and simpler)
· Nucleus
· Nuclear envelope
· Nuclear pores (perforated)
· Nucleolus
· DNA protein based (prokaryotes do not)
· Endoplasmic Reticulum
· Tubular membranes and cisternae
· Rough: ribosomes, for membrane protein and secreted protein synthesis
· Smooth: for lipid and steroid synthesis, detoxification (lacks ribosomes)
· Golgi Complex
· Stack of flattened vesicles
· Sorting, modification and packaging proteins
· Vesicles
· Transport among organelle and/or to plasma membrane
· Move along the cytoskeleton
· Lysosomes, Peroxisomes
· Contain hydrolases, catalases (breakdown and recycle molecules)
· Vacuole
· Temporary storage
· Used to maintain turgor pressure in plants
· Mitochondrion (power house of cell)
· Around 2 um
· Have circular mDNA
· Reproduce by binary fission
· Have their own ribosomes
· Double membrane, cristae (inner membrane is highly folded to provide a place for the enzymes and proteins to allow for ATP synthesis to occur)
· Oxidative metabolism yielding ATP
- Chloroplasts
· 5 um
· have circular cpDNA
· reproduce by binary fission
· have double membrane & thylakoids
· convert light energy to chemical energy (complex carbohydrates)

[bookmark: _GoBack]Endosymbiont theory
· Mitochondrion from incorporation of aerobic prokaryote
· Chloroplast from (later) incorporation of cyanobacterium

Evidence to Support This Theory

-     double membranes (original prokaryotic cell would have had it’s own membrane and when it was engulfed it would acquire that original membrane) 
both chloroplasts and mitochondrion divide by binary fission (like prokaryotes)
DNA (single circular chromosome that lacks protein like prokaryotes)
ATP forming reactions are the same between both 
cells of the mitochondrion and chloroplasts are large compared to other organelles (very comparable to the size of prokaryotic cells)
common of cells to incorporate advantageous characteristics 
all mitochondria have relatively similar genetic information (suggests that this incorporation only happened once- single common ancestor that gave rise to all the mitochondrion)
own translation and transcription mechanism (more prokaryotic than eukaryotic)
fossil record:
you find prokaryotic cells first (2.7 billion years ago)
then later on eukaryotic cells appeared (1.8 billion years ago)
later on cells with chloroplasts appear (1 billion years ago)

Present day examples of endosymbiosis:

Solar-powered sea slugs (kleptoplasy in Elysia chlorotica) 
acquires chloroplasts from the algae that it feeds on-becomes a solar powered sea slug- doesn’t need to eat, makes it’s own foods just like a plant would
baby sea slug is brown, once it starts to feed on algae it’s then that it takes on the green colour by incorporating the chloroplasts of algae into its intestine lining
chloroplasts do not get passed to offspring (offspring must consume their own)
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