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Meiosis



▪ To explain how reduction in 

chromosome number occur during meiosis.

Objectives :

▪ To descuss the stages of meiosis .

▪ To describe the importance of meiosis in 

providing genetic variation .





Where are the instructions for 

each genetic characteristic ?

On chromosomes

Each person has characteristics that 

have been passed on to him by his 

parents and are called  Traits.

Q1: on the figure: list the inherited
characteristics which the person get it 

from each father? (father, mother)

I'm more like my 

mom in eye color



Chromosomes are found in 

the nucleus of cells

Chromosomes are made 

of DNA

DNA is arranged in 

segments called

Genes

Control the production 

of

proteins



consists of hundreds of 

genes

Each gene playing an important role in 

determining the characteristics and functions 

of the cell



➢ Human body cells contain …….. chromosomes.

➢ The source of chromosomes in human body cells:

..... chromosomes from ……........... 

and ......... chromosomes from ...............

The chromosomes that 

make up a pair one 

chromosome from

each parent, are called 

Homologous chromosomes

46

23
23

mother
father



Homologous chromosomes

1- The chromosomes that 

make up a pair 

2- have the same length

3- the same centromere 

position      

4- they carry genes that

control the same inherited 
traits.



these genes that code for earlobe type, they might

not code for the exact same type of earlobe.

the gene for 

ear lobe type 

located at the same 

position on both 

homologous chromosomes.



Why organism produce gametes?

➢ Gametes are…….…… cells.
➢ Gametes contain…..(half / all) number of 

chromosomes.
➢ The symbol that use to represent the number of 

chromosome in cell. ( N – m – n – x)

to maintain the same chromosome number 

from generation to generation

sex
The number of 

chromosomes varies 

from one species to 

another

What the difference 

between them?

A cell with n number 

of chromosomes
A cell with 2n number of 

chromosomes

Or the number of pairs

What is 

fertilization?
The process by which one haploid gamete combines 

with another haploid gamete



fertilization

Produce gametes

By meiosis



Meiosis

What is the process which produce 

gametes

What will happen to the number 

of chromosome during meiosis?

Where will occurs this process?

Compare the number of chromosomes in a 
cell resulting from an mitosis division and a 

cell resulting from meiosis division?

It will reduces

meiosis division

in the reproductive structures

of organisms that reproduce sexually.

mitosis maintains the chromosome

number, meiosis reduces the hromosome

number by half

Mitosis

A cell with 2n number of chromosomes will

have gametes with n number of chromosomes

after meiosis.





Meiosis

The cell division 

that formed 

gametes

Reduce the 

number of 

chromosomes

Referred to as a 
Reduction division

Occurs in the 

reproductive 

structures

of organisms that 

reproduce 
sexually.

involves two 

consecutive cell 

divisions

called :

meiosis I

Meiosis II



Before 
Division 

Cell go through Interphase

1- the replication of DNA
2- the synthesis of proteins
3- chromatin condense

Cells carry out various metabolic 
processes:

Replicated 

DNA

nucleolus
Nuclear 

envelop

centerioles as part of the cell cycle.



Cell will start

Prophase I 

✓ The replicated
chromosomes become visible.

✓ The replicated chromosomes consist 
of two sister chromatids.

✓ Sister chromatids are linked together 

in the centromere.

centromere

sister 
chromatids

- The nuclear envelope breaks down.

- centrioles move to the cell’s 

opposite poles.

- Spindle fibers form and bind to the 
sister chromatids at the centromere.

Meiosis I



Prophase I 

As the homologous 

chromosomes condense

form pairs in a process 

called synapsis.

The homologous 

chromosomes are held 

tightly together along 

their lengths

Crossing over: is a process 

during which chromosomal 

segments are exchanged

between a pair of

homologous chromosomes

Crossing over

occurs during synapsis





After prophase I

Cell start Metaphase I

2- the pairs of homologous chromosomes line 

up at the equator of the cell.

1-the spindle fibers attach to the centromere of 

each homologous chromosome.  



Compare between the Meiosis and 

Mitosis division in Metaphase I ?

Metaphase in MitosisMetaphase I in Meiosis

Individual chromosomePairs of chromosomes



After Metaphase I 

Cell start Anaphase I

➢ the homologous chromosomes separate.

➢ Each member of the pair is guided by 

spindle fibers and moves toward opposite 

poles of the cell.

Causing : reducing of the 

chromosome number from 2n 

to 1n



Question 4, page 229



Meiosis Mitosis

The difference between Meiosis and 

Mitosis division in Anaphase I ?

the sister chromatids split during 

anaphase.

Homologous chromosome separate, 

still sister chromatids.



❖ homologous chromosomes, reach the 

cell’s opposite poles.

❖ Each pole contains only one member of the 

original pair of homologous chromosomes.

❖ cytokinesis usually occurs and the cell divides.

each chromosome still consists of

……………………………. joined 

at the ......................

Explain: The sister chromatids might not be identical?

After Anaphase I 

Cell start Telophase I

two sister chromatids

centromere

Because crossing over might have occurred during 

synapsis in prophase I.

❖ the nuclear membrane reappears and Nuclei re-form .

❖ the chromosomes uncoil.



cytokinesis usually occurs:
▪ forming a furrow by 

pinching in animal cells.

▪ forming a cell plate in 
plant cells.



each cell produced from Meiosis I,
will continue the steps of Meiosis II

Do the two new cells pass the phase of DNA 

replication (doubled) before entering the 

second set of division.

The resulting cells may pass 

through the interphase but the  

DNA is not replicated …  or not.



Prophase II Metaphase II Anaphase II Telophase II

Meiosis II
the chromosomes are 

positioned at the equator by 

the spindle fibers. 

▪ metaphase of mitosis, a 

diploid number of 

chromosomes

▪ metaphase II of meiosis, 

however, a haploid 

number of chromosomes.

the spindle 

apparatus forms 

and the 

chromosomes 

condense.

the sister chromatids 

are pulled apart at the 

centromere by the 

spindle fibers, and the 

sister chromatids move 

toward the opposite 

poles of the cell. 

The chromosomes reach 

the poles during telophase

II and the nuclear 

membrane and nuclei 

reform.

▪ At the end of meiosis II 

cytokinesis occurs, 

resulting in four haploid 

cells.









Meiosis Mitosis

✓ Consist of two sets of 

divisions 

✓ Produces four haploid 

daughter cells (not Identical).

✓ Consist of one sets of division 

phases. 

✓ Produces two diploid 

daughter cells (Identical).



Why Meiosis is important ?

Because it results in genetic variation. 

How Meiosis provides variation?

1- By crossing over.

3- During fertilization, when gametes

randomly combine.

2- During the random distribution of 

chromosomes during metaphase I.



How Meiosis provides 

variation?

Metaphase I Anaphase

Chromosomes line up at the 
equator randomly

4 gametes, with 4 different combinations of 

chromosomes can result.

during

that results in gametes 
with different 

combinations of 
chromosomes



Asexual

reproduction

Sexual

reproduction

Example of organisms:

✓ Human
✓ Advanced animals

Characteristics of organisms:

Organism inherits 
all chromosomes 

from both parents

Example of organisms:

✓ Bacteria

Characteristics of organisms:

- Organism inherits all 
chromosomes from 

single parent.

- New individual is 

genetically identical to 
its parent.  

v.

Example of organisms:

✓ Most Protists
✓ Most plants
✓ More simple animals



Explain: why do some species reproduce 

sexually while others reproduce asexually?

1- The rate of accumulation of beneficial 

mutations is faster.

2- The beneficial genes multiply faster over 

time than they do when reproduction is 
asexual.










