CELLS

I. The Cell Theory

A. All organisms are made up of cells

B. A cell is the smallest unit of living matter

C. Cells are capable of self-reproduction.  Cells come only from preexisting cells.

II. Why are cells so small?

A. Size

1. 5 – 20 µm for multicellular organisms

2. 10 – 100 µm for single celled organisms

B. Surface area / volume

1. Nucleus can only control a finite volume
2. Plasma membrane can only service finite volume

	Cell Radius
	1
	10

	Surface Area
4πr2
	12.57 cm2
	1257 cm2

	Volume
4/3 πr3
	4.189 cm3
	4189 cm3

	SA/V
	3
	0.3


III. Basic Structure of Eukaryotic Cell
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A. Plasma membrane & fluid mosaic model
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1. Composed largely of phospholipids and proteins

2. Lipids have hydrophilic head and hydrophobic tail

3. Lipid bilayer is a natural conformation

4. Proteins carry out most of membrane functions
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B. Cytoplasm
1. Nucleus
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a) Nuclear membrane

(1) Double lipid bilayer

(2) Nuclear pores allow RNA and ribosomal RNA subunits and certain proteins to pass through

b) Nucleolus

(1) Ribosomal RNA produced

c) Chromosomes & chromatin

(1) DNA & proteins

2. Ribosomes

a) Protein synthesis

b) RNA & protein complex
3. Mitochondria
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a) Site of respiration

b) Derived from Endosymbiotic bacteria
(1) Similar circular type DNA

(2) Plasmids

(3) Ribosomes
IV. Not All Eukaryotic Cells are the Same.

A. Cell Wall

1. Plantae Fungi, & some Protista  (i.e. algae)

2. Carbohydrates such as cellulose and chitin form strands
B. Chloroplast
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a) Site of photosynthesis

b) Derived from endosymbiotic bacteria
(1) Similar circular type DNA

(2) Plasmids

(3) Ribosomes
C. Vacuoles

1. Membrane bound structures

2. Smaller storage vacuoles contain a variety of substances

a) Pigments

b) Fats and oils

c) Salts
3. Large central vacuole

a) Controls water pressure in plant cells
b) Contains water, salts, and organic acids
4. Contractile vacuole in some protists allows them to regulate water in cells.
IV. Eukaryotes vs. Prokaryotes
A. Size

1. Eukaryotes: 10 µm - 100 µm
2. Prokaryotes: 1 µm - 10µm
B. Compartments
1. Eukaryotes
a) Membrane bound organelles

b) Perform specific tasks
2. Prokaryotes none
C. DNA

1. Prokaryotes have nucleoid region containing circular DNA
2. Eukaryotes have membrane bound “filamentous” DNA
V. Cells are organized into tissues, organs and organisms
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