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Heredity is linked to cell division and 
chromosome behaviour
Gregor Mendel was the first to recognize that processes related to his 
elements during gamete formation are closely related to heredity. He 
knew nothing about chromosomes in his time.

Chromosomal theory of inheritance

• Walter Flemming described the behavior of chromosomes during
cell division

• It was not until after 1900 that the connection between Mendel's 
discrete units - elements and their location on chromosomes during 
cell division - was demonstrated. 

• Discrete units within the nucleus (locus on chromosome) became
an integral part of scientists´ideas about inheritance
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Homologous chromosomes during cell cycle
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n – number set of chromosomes (in diploid organisms is 2n
c – number of DNA (or chromatides)

Homologous chromosomes during cell cycle
G1/G0 S/G2

These two-chromatid 
chromosomes are 
involved cell division

mitosis

or

meiosis
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Mitosis
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Meiosis I
    

 
 

 

    
  

  

 

 
 

 

            

          

 
 

 
 

 
 

  

      

            

               

                 

                            

           

    

   
 

    

    

      
  

           

          

      
               

               
          

    

    

    

    

           

          

                 

  

  

  

  

  

  

  

  

HAPLOID CELLS
1N and 2C
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Meiosis II

HAPLOID CELLS
Gametes

1N and 1C

  

  

  

  

  

  

  

  

  

  

  

  

            
      

  

  

  

  

               

           

                 

         

   

 

 

 

 

   

 

 

 

 

   

 

 

 

 

   

 

 

 

 

Ratio of gamete types:  1 : 1 : 1 : 1
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MITOSIS

Heredity as the transmission of 

genetic information does not have to 

take place only through meiosis. In 

somatic cells of multicellular 

organisms, inheritance occurs by 

mitosis, when genetic material is 

equally divided into daughter cells.

MEIOSIS

Meiosis creates genetic variation in 

gametes as a result of independent 

assortment of alleles of different 

genes and as a result of recombination 

of alleles of different genes located on 

the same chromosome.
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Thank you for your attention!

To m á š  U r b a n

u r b a n @ m e n d e l u . c z

This presentation has been supported by the Erasmus+ KA2 Cooperation Partnerships grant no. 2021-1-SK01-KA220-HED-000032068 “Innovation of the structure and content of study programs in the field of
animal genetic and food resources management with the use of digitalisation - Inovácia obsahu a štruktúry študijných programov v oblasti manažmentu živočíšnych genetických a potravinových zdrojov s využitím
digitalizácie”. The European Commission support for the production of this presentation does not constitute an endorsement of the contents which reflects the views only of the authors, and the Commission
cannot be held responsible for any use which may be made of the information contained therein.
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