CELL CYCLE



ZH B 165 JE A A i R FEAARRAE

1A 22 L1020 41, B AN 10%41,  Z5200F
KA,

N B EE EE 3 = A
— /N KIGFF B 2200 80 38—k, AR
A7, PR R R AT AR I M BR )

FriX— i

N—

Lo

Dn Fean 2008



@http://www.

cella.cn

o BE &ji*%lux

b

MAJOR CONCEPTS



— AT A A

o M RETRE] T — IR RETR T4
4

— G18(gapl), rZ5ERLEIDNAK Hill 2 11 .

— SHH(synthesis phase), D

NAS il i B .

— G2#(gap2), DNAE il 5e il 2l 7024 2 Fif s

~ M, YADHI, HELF

RGEEEY

{ LT H%
d:l_."!_‘-:iﬁil h

Dr Tean 2008



Eucaryotic Cell Cycle

Chromosome
condensation
Muclear envelope
breakdown
Chromosome
segregation

Chromosome
decondensation
Reformation of
nuclear envelope
Cytokinesis

A typical mammalian cell has a cell cycle time of
24 hours, with 12 hr G, 6-8 hr S, 3-4 hr G,, and 1
hr M
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Two centrosomes, and their forming radial arrays of astral microtubules
separating on the surface of an early prophase newt lung cell nucleus.

& 3k E http://iwww.wadsworth.org/
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 Anaphase A: separation of
the sister chromatids.

(chromosome-to-pole

l Anaphase A
movement)




* Anaphase B: separation of | Anaphase B
the poles. l{pﬂIE-pﬂle separation)
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Microtubules and Motors in the spindle

Plasma membrane
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Dividing Muscle Myoblast (primitive muscle cell) (SEM x8,000)
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1A) O minutes (B} 15 minutes (C) 17 minutes (D) 54 minutes

B3 minutes (F}y 124 minutes (G 169 minutes {HI 199 minutes
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Meiosis
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Chromosome recombination 1

(Centromere

* ] Homolog
Homologous

pair Sister

Crossover
point
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Chromosome recombination 2

POSSIBILITY 1 POSSIBILITY 2

Metaphase of
meiosis |

Comblnatlnn Cnmhlnatl Combination Combination

Minimum number of gamete types = 2", In humans, n = 23
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synaptonemal complex
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FISSION YEAST

{b) Chromosome

Spindle pole
body duplication Spindle formation

Chromosome
\ | segregation

| |

lri‘ Nuclear
division
T

DMNA




BUDDING YEAST

(b) Spindle
T A formation
migrat
Chromosomae
segregation;
nuclear division
DOMNA
replication
Bud -
emergence
Cytokinesis
Spindle pole
body
duplication




Cdc 25 & Weel mutant

(a)

Deficit of Cdc25
Excess of Wee1

Excess of Cdc25
Deficit of Wee1

C

O

Elongated cells
(Increased G5)

Small cells
(Decreased G,)
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e G1 CDK activate transcription factor E2F
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Destruction Box in Cyclins

(a) Mitotic cyclin destruction box

H,oN — — COOH

e

Cyclin A Arg—Thr—Val—Leu—Gly—Val—Ille — Gly —Asp

Cyclin B1 Arg—Thr—Ala—Leu—Gly—Asp—Ille — Gly —Asn

Cyclin B2 Arg—Ala—Ala—Leu—Gly—Glu—Ille —Gly —Asn

(b) Polyubiquitination of mitotic cyclin

APC (E
C (E3) Proteasome Degraded

ﬁ;rfr ‘E} e = cyclin peptides
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Metaphase

High cyclin B
High MPF activity

Cyelin B Protein
Prophase kinase o
subunit Folyubiquitination
f rd jyﬁf}v
| @& e
s E

Synthesis of Inactive ATP  ADP Active F‘lnteagnm?
cyclin B APC APC =

S !
a pi’fﬁ_tate G Ubi /
functions
Late anaphase
Interphase P

@D

Low cyelin B
Low MPF activity

Telophase
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CDK ACTIVATING

1. Association with cyclins.

4. Association with

Cdk inhibitors (CKl’s).

2. Activating
phosphorylation

of threonine around
position 161.

3. Inhibitory phosphorylation
of threonine 14 and —
tyrosine 15. )
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FOUR CHECKPOINTS

Improper spindle
formation {M arrest)

Prophase m Anaphase

ngh
MPF anaphase inhibitor
Cell
cycle
DNA damage )\
(G, arrest) &
AR} DNA damage
Unreplicated DNA (G, arrest)
(S arrest)

S phase
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Growth factors
Ras/Raf/ERK

b 4

Synthesis of
D-type cyclins

U

Cdk4, 6/CycD
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