


Gunnar Boldhaus



the yeast cell cycle network and 
its neutral mutants



Cell cycle Budding Yeasty
Boolean Networks

g

Neutral GraphsMutants pMutants



Li et al (2004)Li et al. (2004) 





Cell Size

CLN
3

MBFSBF

CLN

SIC1

1,2 CLB
5,6

CLBCLB
1,2CDH

1
MC
M1/
SFF

SWI
5

CDC
20&
CDC
14



the dynamics 
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Time Cln3 MBF SBF Cln1,2 Clb5,6 Clb1,2 Mcm1 Cdc20 Swi5 Sic1 Cdh1 Phase

1 1 0 0 0 0 0 0 0 0 1 1 „Excited“ G1

2 0 1 1 0 0 0 0 0 0 1 1 G1

3 0 1 1 1 0 0 0 0 0 1 1 G1

4 0 1 1 1 0 0 0 0 0 0 0 G11

5 0 1 1 1 1 0 0 0 0 0 0 S

6 0 1 1 1 1 1 1 0 0 0 0 G2

7 0 0 0 1 1 1 1 1 0 0 0 M

8 0 0 0 0 0 1 1 1 1 0 0 M

9 0 0 0 0 0 1 1 1 1 1 0 M

10 0 0 0 0 0 0 1 1 1 1 0 M

11 0 0 0 0 0 0 0 1 1 1 1 M

12 0 0 0 0 0 0 0 0 1 1 1 G12 0 0 0 0 0 0 0 0 1 1 1 G1

13 0 0 0 0 0 0 0 0 0 1 1 Stationary G1
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How many functional mutants of 
th t t k i t?the yeast network exist?



3112 5 39 * 1057311 ~ 5.39 * 1057
53900000000000000000000000000000000000000000000000000000000



3112 5 39 * 1057311 ~ 5.39 * 1057
10000000000000000000000000000000000000000000000000000000000

345.11 * 1034
51100000000000000000000000000000000

0.000000000000000000001 %









Is the wildtype network in the 
biggest connected component?





What about the attractor basin?







What about the 
distribution of edges?





1

1,2

0,8

1

ve
 e

dg
es

Node 1

Node 2

0,6

of
 n

eg
at

iv Node 3

Node 4

Node 5

Node 6

0,4

Fr
ac

ti
on

 o Node 6

Node 7

Node 8

Node 9

0

0,2

F

Node 10

Node 11

0

1 2 3 4 5 6 7 8 9 10 11

Number of incoming arrows



OutlookOutlook

bi t k ibigger network size

study further yeast species

other robustness measures  



Nothing clarifies ideas in one's 
mind so much as explaining them 
to other peopleto other people.

Vernon Booth



Questions?Q


