
LECTURE 3

CELL DIVISION 



Types of  cell division

1-prokaryotic Cell division

2.Eukaryotic Cell division

❑ Mitosis

❑ Meiosis

❑ Why is meiosis necessary?

❑ Meiosis involves two divisions

1. Meiosis I

2. Meiosis II

❑ Different between mitosis and meiosis

Outline:



THERE ARE TWO TYPES OF CELLS:

Prokaryotic Cells

and 

Eukaryotic Cells



THESE ARE TWO DISTINCT TYPES OF CELLS WITH 

STRUCTURAL DIFFERENCES.

Prokaryotes

Bacteria 

Eukaryotes

Animal Plant





TRAITS OF PROKARYOTES:

(PRO-CARE-EE-OHTS)
1. They do not have a nucleus, and their genetic material is not stored in the 

nucleus. 

2. They have some organelles, but not many.

3.  They are less complicated that eukaryotes.

4. All bacteria are prokaryotes.



Comparison

Prokaryotes

They are very small 1-10μm

The organisms is not bounded by membrane .

Do not have a true nucleus

Earliest cell type ( bacteria , amiba )

Eukaryotes

They are large relatively 10-100 μm ( Larger than prokaryote cell ).

Contain membrane – bond organelles .

Have a true nucleus

Evolved from prokaryotes by endosymbiosis association of two or more prokaryotes 

Include Fungi, Animals, and Plants.



TYPES OF CELL DIVISION

1-prokaryotic cell division (Binary or direct cell division)



2.EUKARYOTIC CELLS

Due to their increased numbers of 

chromosomes, organelles and complexity, 

eukaryote cell division is more complicated, 

although the same processes of replication, 

segregation, and cytokinesis still occur. 



MITOSIS

Mitosis is the process where a cell divides 

to produce two cells.

Mitosis is a division of nucleus.



FOUR PHASES

I. PROPHASE
Chromosomes become 

visible by shortening 

and coiling,

nucleolus disappears ,

the nuclear envelope 

dissolves, and the 

spindle forms.



II. METAPHASE

Chromosomes 

align 

themselves in 

the middle of 

the dividing 

cell.



III. ANAPHASE

Each member of a 

chromosome pair 

separates and begins 

to move toward the 

opposite end of the 

cell.



IV. TELOPHASE

The cell begins to 

divide into two new 

cells as the 

chromosomes 

reach opposite ends 

of the cell.



WHY IS MEIOSIS NECESSARY?

In sexual reproduction, meiosis and fertilization are complementary 

processes.

Meiosis produces the haploid chromosome number (n) and…

Fertilization restores the diploid (2n) chromosome number in the 

zygote.

Meiosis is often called ‘Reduction Division’ since the process 

reduces the number of chromosomes in half (2n → n)

(Mitosis would be 2n → n)



MEIOSIS INVOLVES TWO DIVISIONS

Each division includes prophase, metaphase, anaphase, and 

telophase.

Meiosis I
Prophase I → Metaphase I →Anaphase I → Telophase I …→

Meiosis II
(no DNA replication)  …→

Prophase II → Metaphase II → Anaphase II → Telophase II



MEIOSIS I

Prophase I

 chromosomes visible

Synapsis

occurs–Homologous chromosomes pair up

Each group is made up of 4 chromatids.

Each group of 4 chromatids

is called a… 

TETRAD.



CROSSING OVER

When parts of non-sister 

chromatids change places

(increases genetic variety)



The tetrads are aligned at the equator.

Homologous pairs of chromosomes separate and 

move to opposite poles of cell



TELOPHASE I

Two cells form – each cell is haploid but each chromosome is in replicated form.



MEIOSIS II

No new DNA replication takes place

Prophase II

Spindle fibers re-form 

and chromosome 

begin to move to middle of cell



METAPHASE II

 chromosomes line up along equator



ANAPHASE II

▪sister chromatids of each chromosome separate and 
move to poles of cells



TELOPHASE II

4 cells result – each cell is haploid with unreplicated chromosomes





Different between mitosis & meiosis

No. mitosis meiosis

1. One division completes the 

process

Two divisions are required to 

complete the process.

2. Crossing over does not take place Crossing over take place

3. Daughter cells have the same 

number of chromosomes as the 

parent cell (2n→2n)

Daughter cells have half the 

number of chromosomes as the 

parent cell (2n→n)

4. Daughter cells have the same 

genetic information as the parent 

cell 

Daughter cells are genetically 

different from the parent cell

5. This type of division takes place in 

somatic cell 

This type of division takes place in 

gametic  cells






