Structural Organization of the Human Body
Levels of Structural Organization: (pg 3-4)
1.) Chemical level: atoms combine to form molecules such as water and protein to form organelles (components of microscopic cells)
2.) Cellular level: smallest unit of living things
3.) Tissue level: groups of similar cells that have a common function. 4 types are epithelium, muscle, connective tissue and nervous tissue. Epithelium covers body surface and lines its cavities, muscle provides movement, connective tissue supports and protects body organs, nervous tissue provides a means of rapid internal communication by transmission of electrical impulses.
4.) Organ level: extremely complex (organ is structure composed of at least two tissue types) 
5.) Organ system level: organs that work together to accomplish a common purpose make up an organ system. Organ system examples: intergumentary, skeletal, muscular, nervous, endocrine, lymphatic, respiratory, digestive, urinary, and reproductive.
6.) Highest level of organization is organismal level: sum total of all structural levels working together to keep us alive.
Major Organelles and Structures Found in Cells (pg 83-96)
The cytoplasm:	- cellular material between the plasma membrane and the nucleus (site of most cellular activity). Consists of 3 elements: cytosol, organelles and inclusions.
		-organelles such as ribosomes and centrioles lack a membrane.
		-most organelles are bounded by a membrane similar to plasma membrane.
Mitochondria:	- threadlike organelles that change shape
		-powerplant of the cell as it provides the most ATP supply
		-mitochondrion is enclosed by two membranes: outer membrane is smooth and featureless, inner membrane folds in forming shelflike cristae that protrude into matrix (gel like substance in the mitochondrion)
		-enzymes break down intermediate products of food fuels (glucose) to water and Co2. Some energy from breaking down of products and oxidation is used to attach phosphate groups to ADP to form ATP molecules (aerobic cellular respiration because it requires oxygen)
		-contain own DNA, RNA and ribosomes.
		-synthesizes more cristae (fission) to increase number for ATP production
Ribosomes: 	-small granules composed of protein and RNA (ribosomal RNA)
		-2 globular subunits that fit together and are the site of protein synthesis
		-free ribosomes-float in cytosol that make soluble proteins that function in cytosol.
		-membrane-bound- attached to membrane forming rough endoplasmic reticulum (synthesize proteins destined to incorporate in cell membranes or lysosomes)
Endoplasmic Reticulum:	-network in cytoplasm. System of connected tubes and parallel membranes enclosing fluid-filled cavities (cistern). Coils and twists through cytosol
			-rough ER –studded with ribosomes. Proteins on ribosomes go to interior of cistern and when complete, makes it way to golgi apparatus
			-smooth ER – enzymes (integral proteins) responsible for metabolizing lipids, synthesizing cholesterol and lipids as well as hormones (sex hormones). They can absorb/transport fats and detoxify drugs. They can also break down glycogen to form free glucose
Golgi apparatus:	-consists of stacked and flattened sacs. Is the ‘traffic director’ for cellular proteins and is used to modify, concentrate, and package the proteins and lipids made at rough ER. Three steps consists of transporting vesicles from rough ER and vesicles fuse with membranes at the receiving side (cis face) of golgi. In apparatus the proteins are modified (sugar groups selectively trimmed while others are added). Various proteins are tagged for delivery.
Peroxisomes	-spherical sacs that resembles lysosomes. Contains powerful enzymes (oxidases + catalases)
		-commonly found in detoxification organs such as the liver and kidney
		-Oxidases – detoxifies harmful substances like alcohol. Known to neutralize free radicals into hydrogen peroxide which is also harmful but catalases quickly convert it to water.
Lysosomes	 –spherical organelles containing digestive enzymes. Large and abundant in phagocytes (cells that dispose of invading bacteria and cell debris. 
		-digests particles from endocytosis (virus, toxin, bacteria)
		-performs breakdown of glycogen
Endomembrane System 	-system of organelles that work to produce, store and export biological molecules and degrade harmful substances.
				-includes ER, golgi apparatus, secretory vesicles and lysosomes (all the membranous elements that are either structurally connected)
Cytoskeleton 	-rods running through cytosol and accessory proteins that link the rods to other cell structures.
		-acts as a cell’s bones, muscles and ligaments by providing support
		-3 types of rods:	-microfilaments-semi flexible, has its own arrangement of microfilaments. Involved in cell motility, actin filaments interact with myosin protein to generate contractile forces in a cell.
					-intermediate filaments- tough, insoluble protein fibres resembling woven rope. High tensile strength and attach to desmosomes. Main job is to act as internal guy-wires to resist pulling forces exerted on the cell.
					-microtubules- hollow tubes made of spherical protein called tubulin. Microtubules radiate from a small region of cytoplasm near nucleus called the centrosome. They determine the overall shape of the cell.
Centrosome and centrioles: 	-found near nucleus, centrosome acts as a microtubule organizing centre. It has a granular-looking matrix that contains paired centrioles(small barrel shaped organelles at right angles to each other. Best known for generating microtubules and organizing mitotic spindle in cell division
Cilia and Flagella:	-whiplike, motile cellular extensions. It moves substances in one direction across cell surfaces.
			-flagella are projections formed by centrioles. Only flagellated cell in human body is sperm
Microvilli:	-fingerlike extensions of plasma membrane that project from an exposed cell surface. They increase plasma membrane surface area and have a core of actin filaments that extend into the terminal web of the cell.
Nucleus:	- control centre and contains the instructions needed to build all body’s proteins. Most cells have one nucleus but some skeletal muscle cells are multinucleate.
		-anucleate (no nucleus) cannot reproduce and can only live in bloodstream for 3 to 4 months before they deteriorate
Nuclear envelope: 	-double membrane barrier separated by a fluid filled space.
			-outer membrane is continuous with the rough ER of cytoplasm
			-inner nuclear membrane is lined by nuclear lamina.
			-punctuated by nuclear pores 
		-1 or 2 nucleoli per nucleus. Associated with nucleolar organizer regions which contain the DNA that issues genetic instructions for synthesizing ribosomal RNA
Chromatin:	-composed of 30% DNA, 60% globular histone proteins which package and regulate the DNA, 10% RNA chains 
		-fundamental unit of chromatin are nucleosomes which consist of flattened clusters of 8 histone proteins connected like beads on a string by a DNA molecule.
		-histones provide a physical means for packingthe long DNA molecules in a compact yet orderly way
VISUALS: See p.94-95
