
1.1 – INTRODUCTION TO CELLS 

CELL THEORY 

Cell: A functional unit of cytoplasm with genetic material in a membrane  

Cell theory is based on evidence obtained through observation and experiments 

   Law 1 = All living things are made of one or more cells  

   Law 2 = All cells come from pre-existing cells  

   Law 3 = Cells are the smallest unit of life  

Micrographs are pictures from microscopes 

   Like photographs, but of microscopic things 

   The word comes from: 

    Micro: very small 

    Graph: to show lines  

Organisms can be unicellular or multicellular 

   Unicellular = Made of just one cell 

   Multicellular = Made of more than one cell 

 

 

Exceptions to cell theory  

Many living things have non-cell parts (Law 1) 

   Examples) teeth, outer part of bone, sea shells, liquid in eye, etc. 

Where did all the first cells come from? (Law 2)  

   There must have been a first cell 

     L.U.C.A. (last universal common ancestor ) 

Some cells are really big (Law 3) 

   Giant algae grow really big - 10cm  (Law 3)  

Some cells have more than one nucleus (definition of cell) 

   Muscle and fungal cells can have more than 1 nuclei (def. )  

 

  



FUNCTIONS OF LIFE 

Mr. H. Gren 

Metabolism:  All the chemical reactions that take place in an organism/cell  

Response: An ability to react to the environment 

Homeostasis: Controlling your "body" conditions 

              Example) Temperature, sugar control, water levels, etc. 

Growth: An irreversible increase in size  

Reproduction: Make more copies of one self  

Excretion: Make waste  

Nutrition: Consume nutrients  

 

 All living things carry out all the functions of life 

   Unicellular organisms do them all in one cell 

   Multicellular organisms have specialized cells that focus on only some of them 

 

 Chlorella and Paramecia are organisms that carry out all the functions of life 

 

 

  



MAGNIFICATION 

Important units 

 nm = nanometer 

 um = micrometer 

 mm = millimeter 

 m = meter 

1000 nm  = 1 um 

 1000 um  = 1 mm 

 1000 mm = 1 m 

Extra)  10 mm = 1 cm   (centimeter) 

 

Order of Size 

MTV Beats Other Channels 

1 nm 

10 nm 

100 nm 

1 um 

10 um 

100 um 

Molecules 

Thickness of cell membrane 

Virus 

Bacteria (prokaryotes) 

Organelles 

Cells (eukaryotes )  

 

Magnification 

 

 Note)  Remember to write units! 



SURFACE AREA TO VOLUME RATIO 

 What it means for a cell: 

   Surface area (SA) = The cell membrane or skin 

    Linked to rate that nutrients/waste/heat enter and exit 

     Molecules move at a speed depending on their temperature 

   Volume (V) = The cell cytoplasm or number of cells in a body 

    Linked to metabolism – amount of nutrients needed or waste/heat made  

  As a cell gets bigger: 

   SA increases  

   V increase  

   SA : V ratio decreases      ← this sets upper limit on cell size 

  If SA:V ratio is too small: 

   Cell/organism cannot get nutrients fast enough 

   Cell/organism cannot get rid of waste/heat fast enough 

  Multicellular organisms are made of many cells to keep the SA:V ratio high 

 

  



DIFFERENTIATION 

 Life is emergent  

   It has properties that you could not get from the parts alone  

  Every cell in a multicellular organism has the same DNA  (genome) 

   Different cells read different parts of DNA (genes) 

    So they express some genes but not others 

   This allows cells to specialize (differentiate) 

  Differentiation increases efficiency  

   Cells do what they are good at 

 

Stem Cells  

 A stem cell is a cell that: 

   Has not differentiated/specialized 

   Can differentiate/specialize  

   Can divide 

Stem cells are needed for: 

   Embryonic development 

   Renewing cells that can not divide (red blood cells, some nerve tissues, etc.) 

Stem cells can be: 

   Pluripotent = Able to differentiate into any type of cell 

    Example)  Embryonic cells grow into a whole human! 

   Multipotent = Able to differentiate into several related cell types 

    Example)  HS cells in your bone marrow make red and white blood cells 

   Unipotent = Cannot differentiate, but are can divide to replace damaged cells 

    Example)  Skin cells can divide to replace dead cells in wounds 

  Stem cells can be come from embryos or adult sources 

   Embryonic stem cells can still differentiate into any type of cell ( = pluripotent) 

    Using them destroys a potential organism 

   Umbilical cord stem cells can still differentiate into any type of cell 

    Must be stored (expensive) and not everyone has access to theirs 

   Adult stem cells have already partially differentiated  

    They are less useful and harder to use 

 

  



Examples of therapeutic uses of stem cells 

1)  Stargardt's Disease   =   When retina cells start dying, causing blindness 

1. Inject embryonic stem cells onto the retina of the eye  

2. Stem cells differentiate to match the retina cells around them  

3. Cures the disease  

2)  Leukemia / lymphoma   =   When immune system cells start dying, causing death 

1. Take one sample of healthy bone marrow  (adult stem cell often from a donor) 

2. Use radiation to kill cancerous bone marrow  

3. Inject the healthy bone marrow back in 

4. The HS cells will divide and replace dead cells 

5. Cures the disease 


