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Experiment:  split an initially homogeneous
population of bacteria into many small 
subpopulations.  Allow these bacteria to grow for 
many generations, then plate on “selective” media 
containing an antibiotic. 
Some antibiotic-resistant bacteria will arise.  
If they arise at random in the culture BEFORE ever 
seeing the antibiotic, then the total number of 
resistant bacteria in each subculture should vary 
greatly (depending on when in the growth of the 
culture the mutation first arose).  On the other 
hand, if the antibiotic “induces” mutations, the 
fraction of resistant bacteria in the culture should be 
more similar (since all cultures should have the 
same response to this induction).

This “Fluctuation Test” revealed that mutations arise spontaneously in a population, presumably due to some 
“natural” mutagenic process(es).

This provided strong support for Darwin’s ideas about natural selection acting on naturally arising variation.
Salvador Luria and Max Delbrück received the Nobel Prize in 1969 for this important contribution.
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The bacteria used in this test contain his– mutations that can be “reverted” by point mutations or frameshifts.
They also are deliberately crippled for repair processes that would normally reduce the effects of mutagens.

Rat liver enzymes are added to simulate the metabolic processes of eukaryotic cells - they convert the initial 
compounds being tested into a range of potential metabolites that would arise in humans.

The Ames test provides valuable information, but the FDA also requires tests in eukaryotic cells and rodents.
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On Friday:  
One-gene-one-enzyme (Beadle and Tatum)

Complementation tests
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