
Mitosis, Meiosis & CellCycle



Mitosis / Meiosis
Mitosis:

– Segregation of duplicated DNA before
celldivision

Meiosis:
– Reduction of the diploid chromosome set to the

haploid set
– homologue recombination
– only takes place in germ cells of multicell

eucaryotes
– production of sperms and eggs
– involves two nuclear divisions rather than one



Before Mitosis or Meiosis:

Replication of DNA:
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Mitosis

Interphase

• Cell is doing “ general job“

• Chromatin is uncondensed

• Replication takes place
during a certain time
interval

• Centromer divides into two
parts before entering the
prophase



Mitosis

Prophase
Centrosomes forme mitotic

spindles (Microtubules)

• Condensation of chromatin
to metaphase
chromoseomes
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Meiosis vs.
Mitosis

Meiotic division 1



Meiosis vs. Mitosis
Meiotic division 2

Meiosis Mitosis



CellCycle in
Eucaryotes

Interphase
– G1-phase and G2-phase (G = gap) are the phase of cell growth
– S-phase (S = synthesis) is the phase of DNA replication. The

DNA content of the cell is increasing during this phase.

Timespan of the cellcycle phases in fast  proliferating cells:
– G1: 2 - 20 h may also last for “ever”
– S: 6 - 10 h
– G2: 2 - 4 h
– M (Mitosis): 3 - 4 h



Control of
cellcycle

Essential processes such as
DNA replication and mitosis
are triggered by central cell-
cycle control system. By
analogy with a washing
machine, the control system
is drawn as an indicator that
rotates clockwise, triggering
essential processes when it
reaches specific points on
the outer dial.



Checkpoints of cellcycle control



Cyclin dependent kinases

• Mammalian cells have at least 5 Cdk

• Cdk are enzymes

• The Cdk are activated one after another by
regulatory Cyclines, this drives the cell cycle.

• by the washing machine analogy, Cdk are
the indicator and the Cyclines are the
motor, driving the indicator.



regulation of cellcycle
(checkpoints)
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Cellcycle Regulation

• Cyclines are built periodically
during cellcycle

• Every cycline activates special
Cdk

Cdk Inhibitors (CKI):
• DNA damage -> p21 is built,

p21 binds all G1- active Cdk
and stops cellcycle.

• Growth factor (TGF-b) leads to
an increase of p27, p27 binds
Cyclin E/Cdk2 and prevents the
cell from entering the S-phase


