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Cell cycle

• The period between two successive mitoses is known 
as the interphase of the cell cycle.

• In rapidly dividing cells this lasts for between 16 and 
24 hours. 

• Interphase start with the G1 (G = gap) phase and end 
by G2 Phase.



Cell cycle

• The G0 phase
• Cells which have stopped dividing, such as neurons, usually arrest in this phase and 

are said to have entered a non-cyclic stage known as Go.
• The G1 phase 

• This phase of the cycle is very variable in length and is responsible for the variation 
in generation time between different cell populations.

• during which the chromosomes become thin and extended. 

• The S phase
• DNA replication occurs, and the chromatin of each chromosome is replicated.

• This results in the formation of two chromatids which give each chromosome its 
characteristic X-shaped. 

• The G2 Phase 
• Interphase is completed by a relatively short G2 phase during which the 

chromosomes begin to condense in preparation for the next mitotic division.
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Cell cycle

State Phase Description 

quiescent/senescent Gap 0 (G0) A resting phase where the cell has left 
the cycle and has stopped dividing.

Interphase

Gap 1 (G1)

Cells increase in size in Gap 1. The G1 
checkpoint control mechanism 
ensures that everything is ready for 
DNA synthesis.

Synthesis (S) DNA replication occurs during this 
phase.

Gap 2 (G2)

During the gap between DNA 
synthesis and mitosis, the cell will 
continue to grow. The G2 checkpoint 
control mechanism ensures that 
everything is ready to enter the M 
(mitosis) phase and divide.

Cell division Mitosis (M)

Cell growth stops at this stage and 
cellular energy is focused on the 
orderly division into two daughter 
cells. A checkpoint in the middle of 
mitosis (Metaphase Checkpoint) 
ensures that the cell is ready to 
complete cell division.
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Cell Division

• Two types
• Mitosis

• Type of division in 
which the cell with 46 
chromosomes 
produce two 
daughter cells, each 
have 46 
chromosomes

• Meiosis
• Type of cell division in 

which diploid cell (46 
chromosomes) 
produce haploid cell 
(23 chromosomes)
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Mitosis

• Cell division for growth
• This division never ends
• Chromosome pairs are 

duplicated exactly alike



Mitosis

• During mitosis, each chromosome 
divides into two daughter 
chromosomes, one of which 
segregates into each daughter cell. 
Consequently, the number of 
chromosomes per nucleus remains 
unchanged.

• Prior to a cell entering mitosis, each 
chromosome consists of two 
identical sister chromatids as a 
result of DNA replication having 
taken place during the S phase of 
the cell cycle.

• Mitosis is the process whereby 
each of these pairs of chromatids 
segregated and separates into 
separate daughter cells.



Mitosis

• Mitosis is a continuous 
process which usually lasts 
1-2 hours.

• There are  five distinct 
stages: 

• Prophase
• Prometaphase
• Metaphase
• Anaphase
• Telophase







Prophase • The chromosomes 
condense and the mitotic 
spindle begins to form. 

• Two centrioles form in 
each cell from which 
microtubules radiate as 
the centrioles move 
towards opposite poles of 
the cell. 



Prometaphase

• During Prometaphase the 
nuclear membrane begins to 
break up allowing the 
chromosomes to spread 
around the cell.

• Each chromosome becomes 
attached at its centromere to 
a microtubule of the mitotic 
spindle.





Metaphase

• The chromosomes become aligned along 
the equatorial plane or plate of the cell, 
where each chromosome is attached to the 
centriole by a microtubule forming the 
mature spindle. 

• Chromosomes are maximally 
contracted and easily visible.

• Each chromosome resembles the letter X 
in shape as the chromatids of each 
chromosome have separated 
longitudinally but remain attached 
at the centromere which has not yet 
undergone division. 
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Anaphase

In anaphase the centromere of each 
chromosome divides longitudinally, and the 
two daughter chromatids separate to 
opposite poles of the cell. 



Anaphase

• Centromeres divide.
• Spindle fibres contract 

pulling sister chromatids 
apart to poles



Telophase

• The chromatids have separated completely and the 
two groups of daughter chromosomes each become 
enveloped in a new nuclear membrane. 

• The cell cytoplasm also separates (cytokinesis)
resulting in the formation of two new daughter cells 
each of which contains a complete diploid chromosome 
complement. 

• In telophase the chromatids, which are now 
independent chromosomes consisting of a single 
double helix, have separated completely and the two 
groups of daughter chromosomes each become 
enveloped in a new nuclear membrane. 

• New nuclear membranes form around new nuclei.
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Mitosis 
Stages

Put these 
in the 
correct 
order..
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Mitosis

• Prophase 
• chromosomes condense. Each chromosome is 

already doubled (each is called a chromatid for 
some reason) and held together at a specific 
region of the chromosome called the 
centromere. 

• Metaphase
• chromosomes line up at the center of the cell. 

mitotic spindle (a bunch of microtubules) 
microtubules attaches the kinetochores to the 
centrosomes

• Anaphase
• the two sister chromatids move toward 

opposite poles (each sister chromatid is called a 
chromosome again).

• Telophase
• A nuclear envelope re-forms around each 

compact group of chromosomes, the 
chromosomes undergo decondense, and the 
cell divides in two



Meiosis

In animals, meiosis takes place in 
specific cells called meiocytes

The oocytes form egg cells and the 
spermatocytes form sperm cells

In the females of both animals and 
plants, only one of the four 
products develops into a functional 
cell (the other three disintegrate)



Meiosis and 
Mitosis
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Meiosis
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Prophase I chromosomes condense (leptotene), 
homologous pairs of chromosomes synapse 
(zygotene) and crossovers or exchanges occur 
between nonsister chromatids (pachytene). The 
crossovers, called chiasmata, become visible as the 
chromosomes separate a bit (diplotene), and 
condense a bit more (diakinesis).
Metaphase I chromosome pairs line up at the center 
of the cell. Oriented randomly. 
Anaphase I the two bivalent chromosome pairs move 
toward opposite poles 
Telophase I the chromosomes usually only partially 
decondense, and the second division begins
Prophase II chromosomes condense
Metaphase II chromosomes line up at the center of 
the cell 
Anaphase II the the two sister chromatids move to 
opposite poles
Telophase II A nuclear envelope re-forms the 
chromosomes decondense and cell division occurs
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Meiosis
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2 Ways of Generating Variation (Recombinant Progeny)

Crossing over 
(molecular recombination)

Random assortment of different molecules 




