Samenvatting Lodish 21 adh presentatie Marion Lohrum
Mammalian Cell cycle control
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→ controls size/shape tissue


→ extra/intracell control

→ most cells enter G0 (differentiation) → re-entrance sometimes possible; postmitotic cells cannot re-enter

cultured cells → require Growth Factor (mitogens)


→ GF binds receptor proteins → signal transduction

→ otherwhise arrested G0: quiescent

Yeast vs mammalian cycle
→ add GF mammalian cell → 14-16hrs later → point of no return
CDKs

[image: image2.emf]- S. cerevisiae: Cdc28, S. pombe: Cdc2

- Mammals: Cdk1 (↔ cdc2), 2 (↔ cdc28), 4 and 6

→ Group 1: Cyclin A, B (destruction box)
→ Group 2: Cyclin D1, D2, D3 (required passage restriction point) and E (prepare the G1-S transition)
Exp. brdU added to measure DNA synth, anti-cyclin-D blocks ~ 
During the absence of growth factors, cultured G0 cells

express neither cyclins nor CDKs
[image: image3.emf]Mammalian MPF-activity
→ Cdk1-cyclin A and Cdk1-cyclin B
→ cyclin B accumulates cytoplasm → enters before nuclear envelope breakdown
Regulation of the nuclear transport of cyclin B
[image: image4.emf]Regulation CDK

→ cyclin availability 
→ phosphorylation/localization → Cdk activities

→ inhibitory proteins (CKIs=Cdk inhibitors) 
2 classes genes G0 → G1
→ early response genes (minutes): TF present → activated post-translational mods → stimulate delayed ~

→ delayed response genes (2hrs) → additional TF (eg 
E2Fs) & D-type cyclins, Cdk4, Cdk6, then cyclin E, Cdk2
E2F TF
[image: image5.emf]→ S-phase specific enzymes, Cdk2, cyclin A and E → passage restriction point
→ E2F bound Rb, P107, 130 → Rb ↔ deacetylase complex → inhibition

Cyclin D-Cdk4/6→ RbP → activation genes → Cdk2-cyclin E also RbP (positive feedback)
= restriction point

G​1/0→ fall CDK-cyclin levels → dephosphorilation → Rb

Cyclin-kinase inhibitors

→ Cdk inhibitory protein family →| all Cdk1-, Cdk2-, Cdk4-, and Cdk6-cyclin complexes

→ inhibitors of kinase4 family →| bind only Cdk4- & Cdk6-cyclin D complexes
CDK-inhibitory proteins
· p21: DNA-damage response & embryonic development Drosophila
· p27: knockout → overproliferation → other control mechanisms proliferation

· p57: knockout →| postmitotic → developmental defects [differentiation fails → apoptosis]
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Checkpoint
→ slecht als cellen volgende fase voor vorige compleet
eg → segregation before attachment microtubules → nondisjunction (tris 21!)
→ S arrest: unreplicated DNA →| mitosis

→ M arrest: Defects spindle Assembly / attachment kinetochores spindle microtubule →|  APC polyubiquitination System 

→ G1 and G2 arrests: DNA damage G1 cells →| entering S phase; G2 →| mitosis (repair)
Two-wave model G1 checkpoint response:

1) rapid, transient p53-independent response
DNA damage → S-phase promoting Cdc25A (→cdk2) Phosphatase → ubiquitin degradation → blockage transition
2) delayed, sustained G1 arrest imposed p53-p21 axis

DNA-damage → p53-protein stabilized → seq-spec 
DNA binding → transcription cell-cycle inhibitors (eg 
p21)

*61-64 niet verwerkt; zie wel afbeelding onder*

*rood = niet bekeken*
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