THE CELL

Historical Background

1. Robert Hooke- credited with the naming of the cell after looking at cork

2. Leeuwenhoek- credited with studying and describing the first living cells

3. Schleiden- stated all plants were made from cells

4. Schwann- stated all animals were made from cells

5. Together, with Virchow, they devised the cell theory

a. all cells come from other cells

b. the cell is the smallest unit of life

c. all living things are made from cells

6. Watson and Crick- the structure of DNA

PARTS OF THE CELL

1. Plasma/Cell Membrane

a. is a selectively permeable membrane (only allows certain substances to pass back and forth as they please)

· ions (Na+, K+) are not able to pass through the membrane by themselves; they must be helped

· have proteins (called integral proteins) embedded inside the plasma membrane that will act as transport mechanisms for these larger molecules

b. is a lipid bilayer (a double membrane made from phospolipids and proteins)

· a phospholipid has a hydrophilic (water loving) end made from phosphorous and a hydrophobic (water hating) end made from 2 lipid (fat) molecules

· contains integral proteins (see above) and peripheral proteins (part of the inner and outer surface of the membrane and are used as “markers”

· each cell in your body has a peripheral protein (a marker) that is unique to you…this is how your body recognizes which cells belong and which cells are foreign

c. many cells have a sugar groups called glycocalyx attached to them.  This sugar is sticky and helps the cells stay attached to each other

· each type of cell in your body uses a different type of glycocalyx

· this is how your body tells cells apart (which is a stomach cell, brain cell, etc)

d. possess microscopic finger like projections called microvilli that increase surface area

e. Membrane junctions

· tight- protein molecules adhere the cells together like cement….no way to break this junction without tearing cell

· desmosomes- use proteins like threads to sew the cell together…..can be undone

· gap- plasma membrane of two/more cells fuse to form a bridge and material can pass back and forth between cells

f. Movement through the membrane

1. Passive Transport

· movement of a molecule without any type of work being done by cell

· cell will create a natural current (called the concentration gradient) that moves things in, out, and around

· Diffusion- movement of molecules from areas of high concentration to areas of low concentration

· Osmosis- diffusion of water

a. Isotonic- the percentages in and out of the cell are equal, so net flow is zero

b. Hypertonic- there is more dissolved stuff outside the cell than inside, so water leaves the cell and it shrinks

c. Hypotonic- there is less dissolved stuff outside the cell than inside, so water rushes into the cells and it swells

d. This movement in and out of cells creates a pressure gradient that can be measured and this is what our bodies use to filter (blood, lymph)

2. Active Transport

· the cell must use energy in order to move things around, in or out

· goes against the concentration gradient

· Exocytosis- getting stuff out of the cell

· Endocytosis- getting stuff into the cell (pinocytosis- brings in small stuff and liquids while phagocytosis brings in large particles)

3. Facilitated diffusion

2. Cytoplasm- the jelly like gel that fills the cell and holds the organelles in place

3. Mitochondria- the “powerhouse of the cell”

a. have a double membrane and their own DNA (were once a bacteria)

b. site of cellular respiration- break down sugar to form ATP (cellular energy) (we use ATP like your car uses gas)

c. inner membrane is highly folded (increases surface area= more ATP made) into folds called cristae

4. Ribosomes- Site of protein synthesis

a.  ribo= will always mean proteins

b. free ribosomes- float in the cytoplasm and make proteins for the cell’s own use

c. attached ribosomes- make proteins to be shipped out of the cell

5. Endoplasmic reticulum (ER)- the subway system 

a.  a system of canals and channels through the cytoplasm

b. Rough ER- have ribosomes attached to it:  helps move proteins around

c. Smooth ER- produces lipids and carbohydrates

6. Golgi Apparatus- the packaging house of the cell (the Post office)

a.  found near the nucleus

b. Anything that is to be sent out of the cell is sent to the GB to be packaged.

c. Makes packages called vesicles

7. Lysosomes-the Suicide sacs

a.  structures containing digestive enzymes that break down old, decaying cell parts

b.  will split open in order to release the enzymes

8. Perioxisomes

a.  when cells break down food, they naturally make Hydrogen Peroxide (H2O2) which is toxic to the cells

b. Perioxisomes break down H2O2 into water and Oxygen for the cells use

c. So why do we use a toxic substance on cuts?

9. Cytoskeleton- an elaborate system of protein rods that run through the cytoplasm

a. some rods are used to give the cell its shape and structure (like our bones)

b. some rods are used to hold the organelles in place

c. some rods help move organelles around

10. Centrosome- used in cell division of animal cells

a. make protein fibers that are used in mitosis and meiosis to move structures around

11. Nucleus- the brain of the cell

a. Has a protective double membrane around it called the nuclear envelope/membrane

b. Contains the cell’s DNA

c. Contains a smaller organelle called the Nucleolus (this was once a bacteria for it has its own DNA)

1. The nucleolus contains the DNA that tells the cell how to make ribosomes for protein synthesis

