Proliferation

Guardian of the genome

Hypertrophy

Proteins that block CDK activity

S phase

Actin and myosin

Kariokinesis

Main kinases involved in DNA repair

Cytokinesis

Phosphorylation of lamins

Mitotic spindle

Contractile ring

Kinases that regulate cell cycle

Acretion

Division of chromosomes

Bookmarking

Centrosomes and microtubules

CDKs

Epigenetic pattern inheritance

Cell cycle inhibitors

Enlargement of extracellular matrix

pRB

Multiplication of cell number

p53

Mitosis promoting factor

ATM and ATR kinases

Binds E2F

Nuclear envelope disintegration

MPF

Division of cytoplasm

Enlargement of cell size

DNA replication




The cell "double checks” the
duplicated chromosomes for
error, making any needed
repairs.

G2

Z

Cellular contents,
excluding the chromosomes,
are duplicated.
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Cell cycle arrest

DNA replication

Mitosis

G1




G2 Checkpoint
Check for:

Resting state

\A

(DNA synthesis)

Spindle Assembly Checkpoint
Check for:

G 1 Checkpoint

Cell size

Growth
factors

Nutrients

Cell size

Resting state
(GO)

Chromosome attachment to
mitotic spindle

DNA damage
after replication

DNA damage




M-Cdk

Complex Cyclin Cdk
cyclin D Cdk4, Cdk6
Cdk2 | |G1/S-Cdk
cyclin A
cyclin B Cdk1 (Cdc2)
Cdk2 G1-Cdk cyclin E

S-Cdk




G1/5-Cdk G1/5-Cdk and S-Cdk

and S-Cdk complexed with p21

ACTIVE

Stable, active p53

MDM?2

p21 inhibitor

P53 degradation in
proteasome

INACTIVE




Protooncogenes

Supressor genes

ATM

BRCA1

CDK4

Encode proteins that
stimulate cell cycle

Cyclin A

E2F

PRB

p21

CDK®6

p53

CyclinD

Encode proteins that
block cell cycle




Chromosome number in
human cell during mitosis

-
DNA
rephcation
T
Mitosis
Chromosome
46 ? ?
number
Chromatid

number 46

Two diplod
cells




Chromosome number in
human cell during meiosis

Daughter
Nuclei

Interphase ' Afeionis]
Homologous Meiosis
Chromosomes
Chromosome
46 ? ?
number
Chromatid
number 46 ? 5
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—
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Daughter
Nuclei II




Spindle equator

Centrioles

Polar
microtubules

Spindle
pole

Astral
microtubules

Sister
chromatids

Kinetochore

Kinetochore
microtubules

Centrosome
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