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• Symbiosis means “living together,” and often 
refers to two organisms that coexist, each one 
supplying something that the other needs.



• According to Endosymbyotic hypothesis, biologist proposed that 
mitochondria originated from free-living oxygen-metabolizing 
(aerobic) bacteria. 

• These aerobic bacteria were engulfed by an ancestral cell that could 
otherwise make no such use of oxygen (that is, was anaerobic). 
Escaping digestion when ingested, these primitive anaerobic cells  
showed symbiotic relationship between with the engulfing cell and 
its progeny. 

• Aerobic bacteria which is engulfed by primitive anaerobic cells, got 
shelter from host cell and provide nourishment in return in thr form 
of energy generation for their hosts.

• This partnership between a primitive anaerobic predator cell and 
anaerobic bacteria cell is thought to have been established about 
1.5 billion years ago, when the earth’s atmosphere first time 
became rich in oxygen. 

• Primitive anaerobic cells are mordern eukaryotic cells and aerobic 
bacteria are mitochondria. Hence the mitochondira are supposed to 
be derived from the bacterial cells (purple bacteria) while 
chloroplasts are supposed to be originated from the blue green 
algae.



Diagrammatic Representation of Endosymbiosis



Similarities between bacterial cells and Mitochondria 

Similarity in inner mitochondrial membrane and bacterial plasma 
membrane.

• In the mitochondria the enzymes of the  respiratory chain are 
localized on the inner mitochondrial membrane like the bacteria in  
which they remain localized in the plasma membrane. The bacterial 
plasma membrane resembles with the inner mitochondrial 
membrane in certain respects.

• The plasma membrane of certain bacterial cells gives out finger-like 
projections in the cytoplasm known as mesosomes. The mesosomes
can be compared with mitochondrial crests. Salton (1962) has 
reported respiratory chain enzymes in the mesosomes.



Structure  of Prokaryotic cell and Eukaryotic cell



Similarity in bacterial plasma membrane and inner mitochondrial membrane





Similarity in the process of protein synthesis.
• The process of protein synthesis of both 

mitochondria and bacteria is fundamentally 
same because in both, the process of protein 
synthesis can be inhibited by same inhibitor 
known as chloramphenicol.

• Further, the mitochondria for the process of 
protein synthesis depend partially on the 
mitochondrial matrix and DNA and partially on 
the nucleus and cytoplasm of the eukaryotic 
cells. This shows the symbiotic nature of the 
mitochondria.  





Common Features of prokaryotic cells and mitochondria
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