
Meiosis
●Meiosis = cell division which reduces the number of 
chromosomes
●Divides twice: Meiosis I and Meiosis II

●Produces 4 daughter 
cells 

Meiosis
●4 daughter cells: Are haploid
●Have unpaired chromosomes
●Are not identical to each other
●Most are gametes = sex cells (sperm and egg)

Haploid daughter cells

Diploid parent cell

Meiosis
●Essential for sexual 
reproduction – gametes 
combine in the process of 
fertilization to form a diploid 
zygote

●The reduction in 
chromosomes allows the 
zygote and thus the offspring 
to be diploid

Sexual Reproduction

●Zygote is the first cell in the new organism

●Offspring = new organism (aka child)

23 
chromosomes
in humans

46 chromosomes
in humans

The Phases of Meiosis

●Meiosis I
–Prophase I
–Metaphase I
–Anaphase I
–Telophase I & 
Cytokinesis I

●Meiosis II
–Prophase II
–Metaphase II
–Anaphase II
–Telophase II & 
Cytokinesis II

Before Meiosis → still have Interphase
Interphase (Before Meiosis)

●Ordinary cell processes (G1 and G2)
●DNA is replicated (S)
●Pretty much the same as interphase before mitosis



Chromosomes review
●During cell division, a single 
chromosome consists of 2 
identical sister chromatids

●All chromosomes have a partner, 
●These pairs of chromosomes are 
called homologous chromosomes 
and contain genes for the same 
traits

Kinetochore
proteins

Prophase I of Meiosis I

●Synapsis occurs = homologous chromosomes 
pair up to form a tetrad
●Crossing over occurs at chiasma

centrioles
Spindle fibers

Metaphase I of Meiosis I

●Tetrads line up in the middle of the cell
●Chromosomes are lined up 2 by 2
●Homologous chromosomes next to each other

Nonkinetochore
microtubules Kinetochore

microtubules

Anaphase I of Meiosis I

●Homologous chromosomes separate and 
move to opposite ends of the cell

Telophase I & Cytokinesis I of Meiosis I

●Cytokinesis divides the cytoplasm to form 2 cells
●Most cells undergoing meiosis I proceed directly into 
meiosis II
●Nuclei don't really fully reform

Cleavage furrow

Crossing Over

Chiasma

Crossing over = the 
exchange of genes 
between homologous 
chromosomes
These genes are for 
the same trait but may 
be a different version
Ex. - gene for the trait 
hair color may be for 
brown or black hair



Homologous chromosomes

Crossing over occurs during 
prophase I of meiosis I

New recombined chromosomes

The 4 chromosomes that end up in the 
4 daughter cells after meiosis

Prophase II of Meiosis II

●Essentially the same as prophase in mitosis, except:
●2 cells
●cells don't have a full set of chromosomes

Metaphase II of Meiosis II

●Chromosomes line up in the center of the cells

●Essentially the same as metaphase in mitosis

Anaphase II of Meiosis II

●Chromosomes separate and the sister chromatids 
move to opposite ends of the cell

●Essentially the same as anaphase in mitosis

Telophase II and Cytokinesis II of Meiosis II

●4 unique haploid daughter cells produced

Independent Assortment
●Homologous chromosomes line up randomly during 
metaphase I of meiosis I and separate randomly 
during anaphase I of meiosis I

●Results in increased genetic variation 



Importance of Genetic Variation
●Allows for variations in traits amongst individuals in a 
population

●Helps ensure survivability of a population and species

●ex. A factor (disease, predator, etc.) that effects an 
individual with a particular trait will only effect those 
that have the trait

●Necessary for evolution

Sources of Genetic Variation
●Independent assortment
●Crossing over
●Meiosis producing non identical cells w/ unpaired 
chromosomes
●Sexual reproduction


