Origins of Life
I.  Age of life – based on fossil record


A.  3.4 billion yrs. – Photosynthetic prokaryotes – Theory that these aren’t the 

                  first cells on Earth.  First cells were probably prokaryotic heterotrophs and anaerobic.


B.  2.8 billion yrs. – large increase in diversity of prokaryotic life.  (Ozone layer helps this occur?)

C.  800 million yrs – multi celled organisms


D.  65 million yrs – first primates


E.  200,000 yrs – human

II.  Early Theories of the Origins of Life


A.  Spontaneous Generation – Life is generated from nonliving things. 



1.  Francesco Redi – Meat and fly experiment



2.  John Needham – “Life force” present in inorganic matter.  Causes spontaneous gen.


3.  Lazzaro Spallanzani – Recreated Needham’s experiments.   He found that boiling 



     liquid for a few minutes was not enough to kill bacteria, and bacteria entered from air.



4.  Louis Pasteur – Finds there’s no “life force” in air, and organisms do not arise by 



     spontaneous generation.  However!  He did not seek to find answer to the question, 

                             “Has spontaneous generation ever occurred?”
III.  Modern Theories of the Origins of Life


A.  1930’s:  Oparin



1.  Life began in oceans that formed on early earth.



2.  Energy from sun, lightning, volcanoes triggered chemical reactions in atmosphere.



3.  Leads to “primordial soup”


B.  1953:  Miller and Urey



1.  Simulated early conditions of Earth’s atmosphere



2.  water vapor + ammonia + methane + hydrogen + ENERGY = amino acids, sugars, and 



     small organic molecules



3.  Evidence supports Oparin’s theory.


C.  1992:  Sidney Fox (Fig. 14-3 pg. 383)



1.  Heats amino acids



2.  Produces protocells – large ordered, membrane bound structures that carry out some of 



     life activities (growth, division).

D.  Endosymbiont Theory (Endosymbiosis)


1.  Been around since 1883.  



2.  Mitochondria and plastids (e.g. chloroplasts) originated as separate prokaryotic 

      

     organisms, which were taken inside the cell as endosymbionts.  




3.  Evidence




1.  Mito’s and plastids contain DNA.  Different to DNA in nucleus.  Similar to 




     bacterial DNA




2.  Surrounded by 2 or more membranes.  Inner membrane similar to prokaryotic 




     cell membrane.




3.  New mitochondria and plastids are formed only through process similar to 




     binary fission.




4.  Internal structure & biochemistry of plastids similar to cyanobacteria.




5.  2005 study:  Protist + green algae = protest that switched to photosynthetic 




     nutrition and gained the ability to move towards light.

