
1.5 – THE ORIGIN OF CELLS 

ORIGIN OF LIFE 

Ancient earth  

   Earth was abiotic = without life 

   No oxygen  

    Oxygen only became common after the evolution of photosynthesis  

   A lot of UV radiation  

   Lots of CO2 and Methane in the atmosphere  

 

How life began  

1) Creation of organic material  

 Major building blocks of life  

 Miller-Urey experiment showed this was possible  

2) Combining organic molecules to make polymers  

 Small molecules combine to make big molecules  

3) Create a self-replicating molecule  

 RNA was probably the first genetic material  

 RNA can encode information and work as an enzyme 

4) The self-replicating molecule enters a membrane        

 

Old, wrong ideas about how life began 

   Spontaneous generation = The idea that life often begins from non-living molecules  

 

   Louis Pasteur = scientist who disproved spontaneous generation 

1. Boiled broth (to kill bacteria) in a flask with a curved neck (= “swan neck”) 

 Curved neck allowed flow of air in and out 

 Curved neck did not allow bacteria to enter 

2. No bacteria grew 

 Proved bacteria do not spontaneously generate 

3. When he broke the flask’s neck, bacteria grew 

 Bacteria could get in and the soup was still good 

                            



ENDOSYMBIOTIC THEORY 

 

   Endosymbiotic theory: explains how eukaryotes evolved  

 Endo = inside  

 Symbiotic = help each other  

 

Process of endosymbiosis 

1. A big prokaryote tried eating a small prokaryote and failed to digest it  

2. Small prokaryote gained protection and big prokaryote gained an organelle 

a. Began a symbiotic relationship 

i. Mitochondria useful to get rid of oxygen, which can be poisonous 

ii. Chloroplast useful to make food from the sun 

 

 

 
 

 

 

 

Evidence for endosymbiosis 

● Mitochondria and Chloroplast probably began as small prokaryotes 

● Mitochondria and Chloroplasts both: 

1) Have 70S ribosomes  

2) Have their own DNA (naked and circular)  

3) Divide by themselves using binary fission  

4) Have two membranes  

5) Are 1 - 10um  

 

 

 


