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The inhibition of a cyclin-Cdk complex by Cdk inhibitor
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Initiation of S phase in animal cells
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Figure 17-30. Molecular Biology of the Cell, 4th Edition.
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Mitogens stimulate activation of Ras and a MAP

kinase cascade t 'gg\ér cell division

activation of gene regulatory protein
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The spindIe-attachme\rllq(checkpoint
Ensure that all c&g@@&%es aro properly attached to

the spl‘d‘le @r IS gchromatld separation occurs

\,\G\N sensgJ eA:I:banlsm monitors the state of the

re, the specialized region of the
chromosome that attaches to microtubules of the

spindle

Improper attachment of kinetochore to the spindle
sends out a negative signal to the cell-cycle control
system, blocking Cdc20-APC activation and sister

chromatid separation

Several proteins, including Mad2, are recruited to
unattached kinetochores. Mad2 binding results in Inhibition
of Cdc20-APC and blocking securin destruction
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An overview of the cell- C)(ﬁge control system
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GGGTTA repeats (near thousands) in human’s telomere 49

49



NA repair Recovery and regenerate

N\
Ke Defect?? repai

Genomic instability
f?

Aging

57

57



preN!

N
W RO Lo of 63
Ge ' ability increased not only in aging
cells but also in most cancer cells

58

58



Excessive oncogenic induction can result in cell-cycle
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