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Origin of Life 

• Theory of supernatural creation 

• Theory of spontaneous generation  

• Theory of Biochemical origin of life (Most plausible; 
same concept  separately given by A. I. Oparin 1924 
and J. Haldane 1929) OPARIN and HALDANE’S THEORY 

The origin of life is considered a unique event in the 
history of universe. The various theories put forward 
to explain origin of life are- 

Conditions on Pre-biotic Earth 

• The Earth’s surface temperature was hotter than 
today and was volcanically active. 

• Atmosphere was Reducing; No free oxygen (O2) 

• Atmosphere contained methane, ammonia, 
hydrogen gas and water vapors. 

• Oceans were a ‘primordial soup’ of ammonia, 
phosphate, nitrogen and carbon. 

• Earth was exposed to UV light and radiations. 

• There was torrential rains for many years. 



Oparin concept 

• “Life originated spontaneously from some non 
living organic compounds in the oceans of the 
primitive earth.” (about 3.5 billion years ago) 

• Later, Lederberg, recognized three stages in the 
Oparin’s theory of origin of life; Chemogeny, 
Biogeny and Congogeny. 

Chemogeny (Chemical evolution) 

Steps 

1. Formation of hydrocarbons 

2. Formation of hydroxyl hydrocarbons and oxy 
hydrocarbons derivatives 

3. Formation of Carbohydrates 

4. Formation of fatty acids and glycerol 

5. Amino acids 

6. Formation of nitrogenous bases 



Steps 

1. Formation of nucleic acids and nucleoproteins 

2. Formation of Protobionts (form colloidal, 
spherical stable motile aggregates but lacking a 
lipid membrane; experimentally shown as 
Coacervates by OPARIN and Microspheres by 
FOX) 

3. Formation of Primary organisms or Eubionts 

Biogeny (Formation of primitive life) 

Congogeny (Nature of primitive life and its 
evolution) 

1. Chemoheterotrophs 

2. Parasitism 

3. Saprophytism 

4. Chemoautotroph 

5. Chemosynthesizers 

6. Anaerobic photoautotroph 

7. Aerobic photoautotroph (Demand and 
revolution of oxygen) 

 



Experimental evidence of Biochemical origin of 
life; Miller-Urey experiment  

• In 1920’s, scientists 
hypothesized that the 
chemicals in the early 
atmosphere, fueled by 
sunlight, would 
spontaneously create organic 
molecules 

• Tested by Miller-Urey 
experiment 1950’s 

• Miller and Urey recreate these conditions in vitro 

• The water is heated and the mixture circulates for many 
days. 

• After a week found 15 amino acids in the mixture. 

• Other biologically important molecules had been formed 
including ethanoic acid, lactic acid and urea. 

• Later similar experiments were done using CO2 that 
produced nucleotides. 

 

• Experimentally Oparin showed formation of Coacervates 
and Fox showed formation of Microspheres. 

 

 



Theories of organic evolution 

1. Lamarck’s Theory of Organic Evolution 

• Theory of Inheritance of Acquired Characters; Use 
or disuse causes structure to enlarge or shrink 

• "Nature, in producing in succession every species of 
animal, and beginning with the least perfect or 
simplest to end her work with the most perfect, has 
gradually complicated their structure."  

 

 2. Darwin’s Theory of evolution  

(Book ‘Origin of Species’ by means of natural selection;  
1859 both Darwin and Wallace developed the theory) 

• Adaptation: all organisms adapt to their environments  

• Variation: all organisms are variable in their traits and 
Inheritence 

• Over-reproduction: all organisms tend to reproduce 
beyond their environment's capacity to support them  

• Darwin’s theory of natural selection and survival of 
the fittest Since not all organisms are equally well 
adapted to their environment, some will survive and 
reproduce better than others 



3. Neo-Darwinism or Modern synthetic theory of 
evolution 

• Gene mutation 

• Chromosomal mutations 

• Genetic recombination 

• Isolation 

• Natural selection (Lamarck Vs Darwin) Darwin 

tried to refute the Lamarckian mechanism 

of inheritance, he later admitted that the 

heritable effects of use and disuse might 
be important in evolution 

4. Hugo de Varies theory of Mutation 

• Evolution is a jerky process where new varieties 
and species are formed 
by mutations (discontinuous variations) that 
function as raw material of evolution. 

5. Germplasm theory of Weismann 

• There are two types of cells called as somatic cells 
and the germ cells. The egg and the sperms are 
the gametes which are formed from the germ 
cells. 
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