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Topic 1: Introduction to cell biology and the cell features

· A cell is something that has structure and contains genetic information
· Not all cells are identical
Cell Theory
· A cell theory determines if a cell is a cell or not
· All organisms are made up of one or more cells
· Cells arise from the division pre-existing cells
· The cell is the basic structural and functional unit of all living organisms
Cell Features
· Common characteristics:
· DNA
· Metabolism (ATP)
· Components
· Basic Chemistry
· Diversity characteristics
· Wide range of sizes
· Simple to complex shapes
· Generalized or specialized role
List of Cells
· Bacteria
· Archea
· Protist
· Algae
· Fungi cell
· Animal cell
· Plant cell
Cell Size and Shapes
· Atoms are the smallest
· Molecules are the second smallest
· Lipids are the third smallest
· Proteins are the forth smaller 
· Ribosomes are smaller than viruses 
· Cells are larger than the listed above
· Note: nm is smaller then um
· Cells are small for the rate of diffusion, efficiency to get nutrients and to maintain upkeep and repair
Microscopy
· Electron microscope
· Used to determine detailed structure of the membranes and organelles
· Uses beams of electrons
· Light Microscope
· Ranges from about 0.4um – 0.7um
· A given type of radiation cannot be used to define structural details smaller than its wavelength
· Bacteria and mitochondria are usually used 
· Uses rays of visible light
Types of Tissues
· Connective
· Muscle
· Epithelial
· Nervous
Prokaryotes
· No nucleus
· Unicellular
· Bacteria and archea
· Smaller (1-5um)
· Circular DNA
Eukaryotes
· Nucleus
· Unicellular and Multicellular
· Protist (unicellular), plant cells, fungi cells, animal cells (multicellular)
· Larger (10-100um or larger)
· Linear DNA
· Nuclear membrane
Transcription
· DNA to RNA
· Occurs in the nucleus
· Monomers of DNA are A-T, C-G
· Monomers of RNA are A-U, C-G
Translation
· Builds mRNA and makes proteins
· Occurs in the rough ER because ribosomes read mRNA
· Begins between golgi and ER
· Note: Mitochondria can transcribe and translate it own protein
Organelles of the Cell
· Endoplasmic Reticulum
· Smooth ER does not have ribosomes, it synthesizes lipids and gets rid of cellular toxins
· Rough ER has ribosomes, continuous with the nucleus, and produces the membrane and makes material
· Ribosomes
· Build protein
· Reads mRNA
· Golgi Body
· Shipping part of the cell (things go in and out)
· Modifies protein
· Lysosome
· Digestive unit of the cell
· Breakdown of macromolecules
· Can heal the cell if the lysosomes were to burst
· Mitochondria
· Generates energy 
· Has its own DNA
· Chloroplasts
· Powerhouse of plant cells
· Plastids are chloroplasts, amyloplasts and chromoplasts
· Vacuole
· Stores waters
· Plant cells only
· Cell wall
· Plant cells only
· Less permeable
· Has gaps to let small things through such as water and ions
· Nucleus
· Stores DNA	
· Nucleoid
· Area where DNA is stored
· Nucleolus
· Assembly of ribosomes
· Cytoskeleton
· Provides structure, support and signaling
· Cytosol
· Contains solutes
· Centriole
· Only animal cells
· Where the cell divides
· Vesicle
· Membrane bound container, move material around
Theory of Endosymbiosis
· Origin of eukaryotic cell organelles
· Mitochondria is formed from bacteria, the cell than eats cyanobacteria and becomes chloroplast 
· Evidence:
· Morphology: Shape and size of mitochondria and chloroplast are similar to bacteria and archea
· Reproduction: Only by binary fission
· Genome: Circular mDNA and cpDNA
· Transcription and translation: Machinery in place
· Electron transport: Double membrane with ETC
· Sequence: Bacterial branch of tree of life
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