UNIT A:  CELLS

A.  Review

Cell Theory:  

· All living organisms are made up of cells. 

(Either unicellular or multicellular.
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          … up to …                               … then …

· The cell is the basic unit of life.

· Cells arise from pre-existing cells.

[image: image25.jpg]



The modern version of the Cell Theory includes that: 

· Energy flow occurs within cells.

· Heredity information (DNA) is passed on from cell to cell.
· All cells have the same basic chemical composition.

Types of Cells
The first cells ever seen were classified as either prokaryotic [not having a nucleus] or eukaryotic [having a nucleus]. 

· Today we know that prokaryotes are BACTERIA and eukaryotes are all other cell types [Protists, fungi, plants, and animals].

** ALL CELLS CAN BE PUT INTO ONE OR THE OTHER CATEGORY – PROKARYOTIC or EUKARYOTIC
	Prokaryotic

· Evolved 1st
· Cells of monerans (bacteria)

· Do NOT have membrane-bound organelles.

· Do NOT have a nucleus

· Chromosomes are LOOSE in cell.

· DO have ribosomes!
	Eukaryotic

· Cells of protists, plants, animals, & fungi.

· Do have organelles with membranes.

· Have a nucleus

· Chromosomes are IN nucleus

· DO have ribosomes!


Organelles:  the internal structures of the cell.  They have individual, specialized jobs.

(the organs of the cell.
Organelles you need to know:
	Cell membrane 
[also called plasma membrane]
	The skin of the cell.  Dictates what enters and exits
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	Nucleus
	Controls cellular activities.  Contains the DNA [genes]
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	Nucleolus
	Inside the nucleus.

makes ribosomes.

	Cytoplasm 
	the liquidy substance in a cell between the membrane & nucleus 



	Chromosome
chromatin
	Coiled up genetic material.  Stored IN the nucleus …[except for bacterial]
	[image: image4.png]Separating

V centrosomes

Nuclear
envelope
Mitotic
spindle
Centromere
with attached
kinetochore
Microtubules

Condensed
‘chromosomes





	Ribosome
	Makes proteins. 
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	Golgi
	Receive vesicles (small bags of fluid) and either store or modify the chemicals.  They also send stuff to it’s proper destination inside the cell or out.  They are like a miniature mail processing factory.
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	Endoplasmic reticulum (ER)
	SMOOTH: (Makes lipids (fats / oils)

(Breaks down carbohydrates into simple sugars (yes, carbohydrates (potatoes, rice) ARE SUGAR!!!)

(Makes hormones and steroids

(detoxifies drugs (medicines, alcohol (yes, it’s a drug), caffeine, nicotine, and even illicit drugs).

	Rough                  Smooth
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ROUGH: (the “roughness” of rough E.R. is just attached ribosomes.  The ribosomes are making proteins and shoving them INTO the E.R.  The proteins will be packaged and sent to Golgi for further processing and sending off to wherever they are needed.

	Flagella
	Moves cell by whipping motion
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	Cilia
	Move cell by ‘paddling’
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	Centriole
	(Make up the base of cilia and flagella.

(Might be used to organize microtubules (cell skeleton).
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(Pulls organelle duplicates apart during cell splitting.

	Lysosome
	(Small sack of enzymes that digest stuff (food particles or cell itself when it dies).

(probably made by Golgi.
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	Mitochondria
	Use oxygen to make energy [ATP].  Like cell’s batteries.
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	Chloroplast

(In plants only)
	Turns sunlight into sugar [food] for plants.  
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	Cytoskeleton
	Microscopic, threadlike network in the cytoplasm of many cells that gives the cell shape and stability.
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	Cell wall
	The rigid outermost cell layer found in plants and certain algae, bacteria, and fungi.  [NOT in animal cells!]
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	Vesicle
	Fluid filled sac of unspecified job.  Smaller than a vacuole.
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	Vacuole
	( Just a large vesicle.  Stores stuff (important or waste).  Also, in plant cells, is part of support so they are not limp.
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Go study this website:  http://www.williamsclass.com/SeventhScienceWork/CellTheoryParts.htm
B.
Limits on cell size – why cells are so small

=  surface area vs. volume.

· Cells are spheres    (like balls)

· As cell size increases….surface area and volume increase.

…..BUT…..the volume increases faster than surface area.

Example:  Below are three cells.  We’ll calculate the surface area and volume of each.  Compare the ratios of surface area to volume.
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Equations:
Surface area of sphere = 4 ( r2





Volume of sphere = 4/3 ( r3

	Cell #1:

diam=4mm

…so…

r = 2 mm

SA = 4 ( r2 
      = 50.3 mm2

V = 4/3 ( r3
   = 33.5 mm3
RATIO of  SA to Volume is SA ( V   so … 

You get: 1.5.
	Cell #2:

diam=8mm

r = 4 mm

SA = 4 ( r2 
    = 201.1 mm2

V = 4/3 ( r3
   = 268.1 mm3

Thus RATIO of  

SA to V is:

0.75
	Cell #3:

diam=12mm

r = 6 mm

SA = 4 ( r2 
    = 452.4 mm2

V = 4/3 ( r3
   = 904.8 mm3

Thus RATIO of  

SA to V is: 

0.5


As a cell grows larger the amount of gas exchange, nutrient exchange & waste exchange that can occur across the area of membrane is too slow for the amount of inside cell volume to survive on.

Cell will:
Suffocate, or



Starve, or




Be poisoned by its own wastes
Unless 
[1]  it divides into 2 cells … or…
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[2] it grows a larger surface area by folding its skin.
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***** End of Unit A notes*****
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