
3.3 - MEIOSIS 

 

➔ Meiosis = one diploid nucleus divides into four haploid nuclei  

◆ Used to make gametes (sperm or eggs)  

◆ Happens in the gonads ( testes and ovaries )  

 

 

MITOSIS MEIOSIS 

Makes two cells  Makes four cells  

With same # of chromosomes as parent cell  With half # of chromosomes as parents cells  

Done by body cells  Done in gonads  

Makes body cells  Makes gametes 
(sperm in men and eggs in women)  

One division  Two divisions 

Happens from conception  Men start after puberty. 
Woman start meiosis before birth, finish after 
puberty. 

Separates sister chromatids Separates homologous chromosomes 
and sister chromatids 

Both happen after DNA replication   

Both involve separating chromatids   

 

  



MEIOSIS SUMMARY  

 

➔ Before meiosis, DNA is replicated so all chromosomes have two chromatids 

 

➔ Meiosis involves two main divisions  

◆ 1) Meiosis I: Separates homologous chromosomes  

● Diploid → Haploid  

● Synapsis and crossing over 

◆ 2) Meiosis II: Separates sister chromatids  

● Haploid → Haploid  

 

           
 

 

➔ Meiosis creates 4 haploid gametes  

➔ Fertilization = when two haploid gametes fuse to make one diploid zygote  

 

  

Image from: 

https://is.muni.cz/el/fi/jaro2018/VV072/um/7_Struktura

_eukaryoticke_bunky_2018.pdf?lang=en  
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Process of Meiosis   

 

➔ Meiosis is a division of one diploid nucleus to four haploid nuclei cause to make gametes  

➔ Meiosis involves two sets of divisions  

 

➔ MEIOSIS I :  separates homologous chromosomes  

◆ 1) PROPHASE I  

● Nuclear membrane disappears  

● Chromatin condenses into chromosomes  

● Centrioles move to opposite sides of the cells and microtubules form  

● SYNAPSIS = homologous chromosomes pair up  

● CROSSING OVER = non-sister chromatids of homologous chromosomes overlap 

and exchange DNA and Alleles  

○ CHIASMATA = place where chromatids overlap  

◆ 2) METAPHASE I 

● Homologous pairs line up in the middle of the cell  

● RANDOM ORIENTATION / INDEPENDENT ASSORTMENT = the side of paternal 

or maternal chromosomes is random  

◆ 3) ANAPHASE I  

● Homologous chromosomes are separated and pulled to opposite sides of the cell  

◆ 4) TELOPHASE I  

● Nuclear membrane reforms  

● Chromosomes decondense into chromatin  

● (Cytokinesis can split cell in two after telophase) 

 

➔ MEIOSIS II :  separates sister chromatids  

◆ 5) PROPHASE II  

● Nuclear membrane disappears  

● Chromatin condenses and forms into chromosomes  

● Centrioles move to opposite side of the cell  

◆ 6) METAPHASE II  

● Chromosomes line up in the middle of cell  

● Random orientation of sister chromatids  

◆ 7) ANAPHASE II  

● Sister chromatids are pulled to opposite ends of the cell  

● Each chromatid is now called a chromosome 

◆ 8) TELOPHASE II  

● Nuclear membrane reforms  

● Chromosomes decondense into chromatin  

● Cytokinesis splits cells after telophase  
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                       facts/what-is-meiosis 

https://www.yourgenome.org/%0b%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20facts/what-is-meiosis
https://www.yourgenome.org/%0b%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20facts/what-is-meiosis


  

Image from: 
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SOURCES OF GENETIC VARIATION 

➔ Genetic variation is needed for evolution by natural selection  

◆ The most successful variants will survive and reproduce  

 

➔ Three main sources of genetic variation in offspring:  
. 

1. Crossing over during Prophase I of meiosis  

● Non-sister chromatids of homologous chromosomes overlap and exchange DNA  

● Can result in new combinations of alleles ( = recombinants) 
. 

2. Random orientation / independent assortment during metaphase I or II  

● During metaphase I or II, chromosomes line up randomly  

● Make 2haploid # possibilities of gametes 

○ In humans, this means 223 different gametes  
. 

3. Random Fertilization (after Meiosis)  

● Which sperm meets each egg is random  

 

 

NON -DISJUNCTION  

➔ Meiosis normally separates homologous pairs  

➔ Nondisjunction = When chromosomes or chromatids fail to separate during meiosis  

◆ Can happen during Anaphase I or II  

➔ Leads to an extra (or missing) chromosome in the gamete  

➔ If fertilized, leads to an extra (or missing) chromosome in the zygote  

 

➔ Down syndrome is caused by nondisjunction of chromosome 21 during meiosis 

◆ Leading to trisomy 21  

 



 

 

 

 

KARYOTYPING 

➔ Karyotyping can be used to diagnose down syndrome  

➔ Chromosomes for karyotyping are photographed during Metaphase I  
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https://ib.bioninja.com.au/standard-level/topic-3-genetics/33-meiosis/non-disjunction.html  
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Trisomy 21 = Down syndrome XY = Male 
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Collecting cells for karyotyping: 

➔ Prenatal (before birth) testing for chromosome abnormalities can be done by collecting a 

sample of fetal cells  

 

➔ Two main methods:  
. 

1. Amniocentesis:  

● Fetus makes the amniotic fluid, which contains some fetal cells  

● Insert needle into the amniotic fluid to collect sample  

● Separate cells from fluid and perform karyotype  
. 

2. Chorionic Villus Sampling  

● Fetus makes chorion  

○ Cells around the amniotic sac with villi attaching it to the mother  

● Insert catheter up the vagina through cervix to collect a sample of chorionic villi  

● Isolate fetal cells and perform karyotype  

 

Age and nondisjunction 

➔ Maternal age and nondisjunction have a strong positive correlation  

 


