
Part II:  Process of Meiosis 

 



 The process of eukaryotic cell division during 

which the number of chromosomes is cut in 

half.     

 Involves Karyokinesis 

 Sequence of two divisions 
 Start with one nucleus 

 End up with four. 

 Each resulting nucleus has half the number of 

chromosomes as the original nucleus. 

 Haploid nuclei cannot divide by meiosis 

 



Occurs in the reproductive organs. 

Needed for: 

 Production of gametes - sex cells (sperm and 

eggs) 

 Sexual Reproduction. 

 Passing on of inheritable traits.  

 Both plants and animals 

 



Uses the same phase names as mitosis. 

HOWEVER, meiosis phases have Roman 
numerals afterwards to designate which 
division (I or II) and to show that the process 
is part of meiosis and not mitosis! 

 

Use correct terms! 
 “Prophase” is a phase in mitosis. 

 “Prophase I” is the prophase in the first half of 
meiosis. 

 “Prophase II” is the prophase in the second half 
of meiosis. 

 



1. Interphase   

2. Prophase    I 

3. Metaphase I 

4. Anaphase   I 

5. Telophase  I 

6. Cytokinesis 

 

7.   Interkinesis 

8.   Prophase    II 

9.   Metaphase II 

10. Anaphase   II 

11. Telophase  II 

12.  Cytokinesis 

 



Diploid Cell 

 two copies of the chromosomes 

 2N  

 In humans this number is 46 

 Mitosis starts with 46 dyads and ends with 46 monads 

Haploid Cell 

 one copy of the chromosomes 

 N 

 In humans this number is 23 

 Meiosis starts with 46 dyads and ends with 23 monads 

 

Dyad – Chromosome with two parts.                   

Monad – Chromosome with only one part. 

 



Monads 



Dyads 



 Just like Interphase before Mitosis… 

G1 Phase – cell grows. 

 S   Phase – chromosomes replicate. 

G2 Phase – cell grows. 

 

 The chromosomes are in the form of dyads. 

 But they are very long and thin and tangled. 

 This tangled mass of chromosomes is called 

“chromatin” 

 





Nucleolus disappears 

Nuclear membrane disappears 

 Chromatin condenses (shortens and 

thickens) into chromosomes 

(dyads) 

 Centrioles (in animals) separate 

and migrate to poles 

 Aster and spindle fibers form 

 Synapsis occurs. 

 Homologous chromosomes pair up to 

form tetrads. 

 Crossing over occurs. 

 

 





 

 



 2 Centromeres = 4 

chromatids = 1 Tetrad 

 1 Tetrad = 2 Chromosomes 

in Synapsis 



 Pairs only occur in diploid cells. 

One of each pair came from each parent. 

Homologous chromosomes are alike in:  

 Size   

 Shape 

 Loci Characteristics 

Homologous chromosomes are not necessarily 

alike in the alleles present. 

 

 



 



Do you look exactly like your mom? 

Do you look exactly like your dad? 

Or do you look a little bit like both of your 

parents? 

 Crossing over mixes things up so the new sex 

cell will have a little bit from both parents! 







 Tetrads line up on the metaphasal plate 

 Remember, this is a place and not a structure 



 





Homologous pair tetrads 

separate and dyads are 

drawn toward the poles. 

 Ensures that one 

chromosome from each 

homologous pair goes each 

way. 

 In other words:  Each 

resulting cell gets one of 

each different type of 

chromosome. 



 





Nucleolus reforms 

Nuclear membrane 

reforms 

 Chromosomes (dyads) 

unwind inside nuclei 

 Spindla apparatus break 

down 

 Centrioles duplicate (in 

animal cells) 

 



 



Division of Cytoplasm 

 Cytosol and organelles are divided between the 

two cells.   

 Animals:  Cell Membrane pinches in (outside 

in) 

 Plants:  Cell Plate forms (inside out) 

 



 Similar to Interphase 

in Mitosis but… 

 Cells grow 

 Chromosomes do not 

replicate 

 Cells still diploid 

 Chromosomes still 

dyads 



Happens 

simultaneously in 

both cells 

created during 

Meiosis I!!! 



Nucleolus disappears 

Nuclear membrane breaks 

down 

 Chromatic condenses into 

chromosomes (dyads) 

 Centrioles in animal cells 

separate and migrate to 

poles 

 Aster and spindle fibers form   



 Chromosomes (dyads) line up at the 

metaphase plate 



 



 Centromeres divide and 

monads move towards poles 

 Because crossing over occurred 

in synapsis during Prophase I 

the monads separating from 

each other are not exactly 

alike… 

 They have the same genes but 

not necessarily the same alleles 

for those genes.   



 



Nucleolus reforms 

Nuclear membrane 

reforms 

 Chromosomes (monads) 

unwind into chromatin 

 Centrioles in animals 

duplicate 

 Aster and spindle fibers 

disappear 

 



Division of the cytoplasm 

 Cytoplasm and the 

organelles are divided from 

two cells onto four cells  

 Cells no contain monads 

and are haploid! 



 In animals the division is from the outside in. 

 Cell membrane pinches in. 



 In plants the cell  wall is stiff, so the division 

is from the inside out. 

 Cell plate forms 
 http://web.grcc.edu/biosci/pictdata/mitosis/planmito.htm 

http://web.grcc.edu/biosci/pictdata/mitosis/planmito.htm










 



 



 



 



 



 



 



 



 In animals meiosis produces gametes (egg 

cells and sperm cells) 



Meiosis produces spores. 



Mitosis 

 One division 

 All non-

reproductive cells 

 Two cells at the 

end (diploid) 

 Chromosome 

number is the same 

Meiosis 

 Two divisions 

 Only occurs in 

reproductive germ 

cells to create 

gametes (sex cells) 

 Four cells at the 

end (haploid) 

 Chromosome 

number is cut in 

half  


