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cell divison = fission = septation



The oscillation of SPF and MPF activity during the cell cycle
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SIN = Septation Initiation Network
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1. SIN should not reside in a stable active state for any values of MPF

SIN can be activated only transiently 
only after mitosis and only once per 
cell cycle:

Parameter values = ?
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Inhibition by MPF has to be stronger than activation

Top of SIN changes slower than Bottom of SIN

2. SIN should be activated transiently when the MPF activity drops
after mitosis

MPF
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Only MPF inhibits septation in this mutant
In G1 phase MPF is inactive so SIN stays active



Conclusions on this part

We have created a simple mathematical model of septation 
initiation network (SIN) in fission yeast. SIN is regulated by MPF 
activity.

SIN should be activated only transiently when MPF activity drops 
after mitosis, but it should be inactive during the rest of the cell 
cycle.

This basic model can explain various mutant phenotypes and predict 
the behavior of new mutants

Csikász-Nagy, A., Kapuy, O., Győrffy, B., Tyson, J.J., Novák B.
Modeling the septation initiation network (SIN) in fission
yeast cells. Current Genetics 51(4):245-55 (2007) 
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Dependence of SIN activity on MPF
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Modelling fission yeast 
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G1 phase

Growth patterns in fission yeasts
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Two different pattern formation mechanismsTwo different pattern formation mechanisms
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L. Wolpert (1969) A.M. Turing (1952); A. Gierer & H. Meinhardt (1972)



The two mechanisms are not mutually exclusive
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Partial differential equations:
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= (k3’ · U + k3” · f2) ·gF-actin 
production rate = (k3’ + k3” · U · f2) ·gF-actin 
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Disruption of the Disruption of the actinactin system by system by LatranculinLatranculin--AA
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Morphogenetic mutants & robustness
(positive feedback efficiency)
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Conclusions 2Conclusions 2::

Very simple model (3 variables)

Can produce wild-type and mutant growth patterns 
suggests protein function

Possible biological role for Turing pattern (only in 
microtubule disrupted case)

Predicts the role of microtubules in polarized growth 
regulation

Csikász-Nagy A, Győrffy B, Alt W, Tyson JJ, Novák B. (2007) 
Modelling fission yeast morphogenesis.Yeast, under review 

S. Castagnetti
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