




2

4

6

8

10
2

4

6

8

10

0.2

0.4

0.6

0.8

1

Log10 Increase in µ

Probability of Cancer

Mutations 
1 2 3 4 5 6 7 8 9 10

1

2

3

4

5

6

7

8

9

10

Number of Mutations 

Lo
g 10

 In
cr

ea
se

 in
 M

ut
at

io
n 

R
at

e

Mutator Phenotype as a Function of the Number of Mutations



2

4

6

8

10 0
2

4
6

8
10

0

0.2

0.4

0.6

0.8

1

Mutations

Probability of Cancer

Log10 Cells





0

1

2

3

4

0

1

2

3

4

0

0.2

0.4

0.6

0.8

1

Selective Mutations

Probability of Cancer without Mutator Phenotype

Neutral Mutations



0

1

2

3

4

0

1

2

3

4

0

0.2

0.4

0.6

0.8

1

Selective Mutations

Probability of Cancer with the Mutator Phenotype

Neutral Mutations 0 1 2 3 4
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

Number of Selective Mutations

Pr
ob

ab
ili

ty
 o

f D
ev

el
op

in
g 

C
an

ce
r

The Effect of a Mutator Gene

Includes Mutator Gene
No Mutator Gene



4096 8192 16384 32768 65536
10−3

10−2

10−1

100

Number of Cells

Pr
ob

ab
ili

ty
 o

f D
ev

el
op

in
g 

C
an

ce
r

The Effect of the Number of Pre−Cancerous Cells

Includes Mutator Gene
No Mutator Gene

10−11 10−10 10−9 10−8
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Mutation Rate

Pr
ob

ab
ili

ty
 o

f D
ev

el
op

in
g 

C
an

ce
r

The Effect of the Mutation Rate



102 103 104 105
10−3

10−2

10−1

100

Increase in the Mutation Rate due to the Mutator Phenotype

Pr
ob

ab
ili

ty
 o

f D
ev

el
op

in
g 

Ca
nc

er

The Severity of the Mutator Phenotype

102 103 104
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

Number of Critical Loci in a Gene

Pr
ob

ab
ili

ty
 o

f D
ev

el
op

in
g 

C
an

ce
r

The Effect of the Number of Critical Loci




