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Mitotic Cell Cycle

 Temporal stages
— Growth (G1 & G2)
— Chromosome (S & M)

 Occur at same rate!




Core Model Principles

e Cell size drives
e G1vs. S, G2, M

— lrreversible
— Stable States

* Cdk vs. APC antagonlsm
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The Model: Part 1
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The Model: Part 2a

« Cdh1 is Michaelis-Menton Enzyme
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The Model: Part 2b
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Assumptions

J3 & J4 << 1

APC cores in excess

CycB/Cdk1 inactivates Cdh1 in nucleus
CycB combines rapidly with excess Cdk
Cdh1 Concentration is constant



What it Means:
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Bifurcation Diagram
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Give me an Al
 Activating APC, not metaphase dependant

Turns on
after G1



New Nullclines

| (a) =5 [ n
1.0 F 1.0
%I -f"-f H"'." %'
= S N -
= s ; Y H 05 =
—{z2-M
0.0} e e — (10
0,00 (025 0,500 0.5 1.0

[Cde20,] [Cde20,]



Metaphase Controls

Turns on
after G1
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What Causes it to Rise?

» Base for eukaryotic cells

» Adjustments for budding and fission yeast
* Model accurate for mutants

» Limit-Cycle Oscillators?
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